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A.  Bk  Adouo  Bartou  (1833-18^).  _  f 
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Formerly  Protcttor  of  Literature  at  the  Iititiito  di  itttdi  nperiori  at  Florence,  i  ItaBan  Utentsn  (in  teyO. 
Author  of  Storia  deOa  Utteralwa  Jialiana;  Ac  I  x     i—  # 

A.l0b*  AucOTTE  BoooiNHOH, D.D., D.C.L.  ,«  .     ..  ^         ,f Index  Llbromm  Piohl- 
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tLCf.  Amhui  Eemist  Cowley,  M.A.,  L11T.D.  ^.  -fP^SJ*^'    c     ... 
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A.  F.  CI  AuzANDBR  FxAMCB  Chahberlaim,  A.M.,  Ph.D.  f 
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A.O.  mjot  AxTHVK  Georce  Frederick  GRmrres  (d.  1908).  f,.    ^_    „ 

RM.  Inspector  of  Prisons,  1878-1896.    Author  of  TU  Omnidn  ^  IftmtfiU'A  UoitlflCfttlOB. 
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A.  0. 0.            Sn  Alfred  Georce  GREENHnx,  M.A.,  F.R.S.  f 
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See  the  biographical  article,  Newton,  Alfred.  \  >"■»  wnnil. 
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C.  H.  Bk  Cailton  Humtlet  Hayes,  A.M.,  Ph.D.  f 

AMiitant  Profettor  of  Ffittory  at  Columbia  Univcnity,  New  Yock  Qty.   Member  S  bmootnt  V^  VIDL 
of  the  American  Hiitorical  Amodation.  L 

C  LL  ■•  CoNWAT  Lloyd  Mosgam,  LLJ>..  F.R.S.  .  f  inrftim*; 
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C  R.  B.  CBABLFg  Raymond  Beazley,  M^.,  D.LtTT.,  F.R.G.S.,  F.R.Hist^. 

ProfcMOC  of  Modem  Hiatory  in  the  Univenity  of  Birmingham.  Formeriy  Fellow 
of  Merton  College,  Oxford:  and  Univenity  Lecturer  in  the  History  of  Geography. 
Lothian  Priaeman,  Oxford,  18S9.  LoweU  Lecturer,  Boston,  1908.^,,  Author  of 
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ProfciIi°(S?*Cla«ical  and  Romance  Languagea.  Univenity  of  MHan.  jllllJail  Uagvagt  (in  p^ril 

CT.L  Cbakltom  Thomas  Lewes,  Ph.D.  (1834-1904).  f 

Formeriy  Lecturer  on  Life  Insurance,  Harvard  and  Columbia  Unlverrities,  and  00  J  lanrUM  (m  MrA 
Principles  of  Insuraaoe.  Cornell  Univerrity..  Author  of  History  e^f  Gcnnoiiy ;  JZusy^ ;  1  r^  f 

Addresus;  Ac  L 

C.  Wt.  Ckol  Weatheily.  .    .  _  J  ««#..«  ^.m...^ 

Formeriy  Scholar  of  Queen's  Cbllege,  Oxford.    Barrister^t-Uw,  Inner  Temple.      \™M»B«OMfc 

D.  B.  M^         Dqmcaii  Blace  Macdonaid,  M.A..  D.D. 

Professor  of  Semitic  Lani 
of  DntUfmtnt  o^ 

D.  0.  fl.  David  Geoigb  Hogabih.  MA. 

Keeper  of  the  Ashmolean  Museum,  Oxford.  Fellow  of  Magdalen  College,  Oxford. 
Fellow  of  the  British  Academy.  Excavated  at  Paphos,  1888;  Naucratia.  1899  uid 
1003:  Epbesus,  1904-1905;  Assiut,  1906-1907:  Director,  British  School  at  Athens, 
X897-1900;  Director,  Creun  E^loration  Fund,  1899. 

D.  H»  David  Hammay. 

Formerly  British  Vioe-Consul  at  Barcdona.  Author  of  Short  History  of  Royal 
Nary,iair-i68S;L^9<ifEmiU0Casklar;ac 

D.  F.  T.  Donald  JFranos  Tovey. 

Author  of  Essays  in  Mnsicai  Analysis;  comprising  71«  Oassical  Cimetrta»  Tliei  InstrnmaitaltaL 
CcUberi  YariaOonSt  and  analyses  of  many  other  dsmirsl  works.  I 

D.  8.  IL  Dvoald  Sxttbeeiand  B^cColl,  M.A.,  LL.D.  f 

Keeper  of  the  National  Galleiy  of  British  Art  (Tate  Gallery).  Lecturer  on  the  History  J 
of  Art,  Univenity  College,  London;  FeUow.  of  Umversity  College,  London.] 
Author  of  Nintttentk  Century  Art;  Ac.  I 

B.A.1L  Edward  AunED^MiNCHiN,  M. A.,  F.Z.S.  _  f....^.^..  « 
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MCDONALD,  M.A.,  D.D.  r 

aide  Languagu,  Hartford  Theological  Seminary,  U.S.A.  Ailthor  J 
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m  lUutdum;  RtUiiaus  AtHtnda  and  Lift  in  Islatn;  ^cc  I 
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Professor  of  Protoaoology  in  the  University  of  London.   Formeriy  Fellow  of  Merton  . 
College,  Oxford ;  and  Lecturer  on  Comparative  Anatomy  in  the  Um'venity  of  Oxford.  1  OfdrSMNU 
Author  of  "  Sponges  and  Sporoioa  '*  in  Lankester's  rrsolut  an  Zootogy;  Ac.  I 

B.  Br.  E1NE8T  Bareer.  M.A.  f 

Fellow  and  Lecturer  In  Modem  History,  St  John's  College,  Oxford.    Formeriy  \  Imperial  Cftaoibsr. 
Fellow  and  Tutor  of  Merton  College.   Craven  Scholar,  1895.  t 

Edwin  Bramweix,  M.B^  F.R.C.P.,  F.R.S.  (Edin.).  f 

Assistant  Physician,  Royal  Infirmary,  Edinburgh.  -<  Bjltelto  (m  forO* 

Right  Rev.  Edward  Cuthbert  Butler,  O.S.B.,  D.Litt.  f 

Abbot  of  Downskle  Abbey.  Bath.   Author  of  "  The  Lausiac  History  of  PkOadiiM  **  1  imit**!^  of  GhlW, 
in  Cambridfjt  Ttxts  and  Studies.  v  (^ 

Edmund  Crosby  Quiggin,  M.A.  r 

Fellow,  Lecturer  in  Modem  History,  and  Monit>  Lecturer  in  Celtic,  GoovOfe  and  -I  InlaiiA:  JSorfy  Hislerw, 
Caius  College,  Cambridge.  ^ 


Edward  Fairbrotker  Strange:  r 

Assisunt  Keeper,  Victoria  and  Albert  Museum.  South  Kensington.  Member'  of  J  IDllsffatl<m:  Teckmcal 

Council.  Japan  Society.    Author  of  numerous  works  on  art  subjects.  Joint-editor  1      DeaelaPmenis 

of  Bell's "  Cathedral.    Series.  L              -'^ 

Lady  Dilke.  f. 

See  the  bk>graphical  ankle:  Dileb,  Sir  C.  W.,  Bart.  \  "•*•■• 

Edmund  Gosse,  LL.D.  /  HnjgMis*  Sir  OoosteatQB: 

See  the  biographical  article,  Gossb,  Edmund.  \  Ibsaii;  UjL 

Emil  HObner.  r                    •    .    ,, 

See  the  biographical  article,  HObnbr,  Emil.  \  lOMriVUoili:  Laim  (In  pariU 

Sol  Edward  Herbert  Bunbury,  Bart.,  M.A..  F.R.G.S.  (d.  1895).  f 

M.P.  for  Bury  St  Edmunds,  1847-1852.   Author  of  a  History  cfAnfient  Caotrapky;  <  lOOlft  (m  parti* 

Ac.  [ 

Elus  Hoveix  Minns,  M.A. 

Lecturer  and  AsttstantLibrarian.and  formerly  Fellow,  Pembroke  College.  Cambridge  < 
University  Lecturer  in  Palaeography. 

Edward  Henry  Palmer,  M.A. 

See  the  bkigraphical  artkk.  Palmer,  E.  H. 
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Edmund  "Kmeckt,  Pb.D.,  M.Sc.TECH.(M&nchester),  F.I.C. 

Pnrfea»or  of  Technological  Chemistry,  Manchester  Univenity.    Head  of  Chemical 
DepAitment,  Municipal  School  of  Technology,  Manchester.    Examiner  in  Eyeing, ' 
City  and  Guilds  of  London  Institute.    Author  of  A  Mamual  of  Dyting;  &c    Editor 
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&  Lk  H.  Tte  Right  Rev.  the  Bishop  or  Lincoln  (Eowako  Lee  Hiqu). 
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>wen,  M.B.,  F.R.C.S.,  LL.D.,  D.Sc.  f 
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B.  QC^  EoHUND  Owen,  M.B.,  F.R.C.S.,  LL^D.,  D.Sc. 

Consulting  dui 
Great  Ormond 
Durham  and  Lofidon.  Author  of  A  Mannai  ^Anatomy  for  Stnior  Stndonts, 
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Professor  of  Political  Economy  and  Finance,  Cornell  University.    Member  of  the*)  UUttltaM  OOBUIIsreg. 
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F.  0.  IL  BL       Fbedbbick  Geoegb  Meeson  Beck,  M.A.  / .«-.-., 

Fellow  and  Lecturer  in  Classics,  Clare  College,  Cambridge.  \  ''^■^^ 


ttknteld  Stiwt 


W*JmMm  Feancb  John  Haveefieu>,  M.A.,  LL.D ,  F.S.A. 

Camden  Professor  of  Ancient  History  in  the  University  of  Oxford.  Pdlow  of 
Brasenoae  College.  Fellow  of  the  British  Academy.  Formerly  Censor,  Student, 
Tuto^  and  Librarian  of  Christ  Church,  Oxford.  Ford's  Lecturer,  1906-1907. 
Anthor  of  Monographs  on  Roman  Histoiy,  especially  Roman  Britain;  Ac 

y.  IL  0.  FkANcn  Llewellyn  Grotxtr,  M.A..  Ph'.D.,  F.SiA.  f 

Reader  in  Esyptotof^,  Oxford  Untversity.    Editor  of  the  Archaeological  Survey  J  Hvims*  trf« 
and  Archaeological  Reports  of  the  Egypt  Exploratbn  Fund.    Fellow  of  Imperial]  '^*****  "^ 
German  Archaeological  Institute.  L 

v.  P.*  *FttDEIICK  PbTEESON,  M.D.,  PH.D.  riManltv   J7i-A&«f 

Ptafeaaor  of  Psychiatry,  Columbia  Univenity.     President  of  New  York  State -^  "y^  ^"^**" 
Commisiion  in  Lunacy,  1900-1906.   Author  of  Mental  Diseases;  &&  I      '  reaimem, 

y.t.F.  FkANOS  Samuel  Philbiick,  A.M.,  Ph.D.  f  fnj«nnmi— n> 

Formeriv  Fellow  of  Nebrasim  State  University,  and  Scholar  and  Resident  Fellow  of  <  ^SSllSu^  ^ 
Harvainl  University.   Member  of  American  Historical  Association.  L     Mf99mtniMk  m. 

F*  WBm  Feancis  Watt,  M. A.  f  v-^  ^-^  » — ■ 

Barrister^t-Uw,  Middle  Temple.   Author  of  Lam's  Lnmber  Room.  -j^  Mil  tna  UmiMpir. 

F.  W.  B.*         FxiDEBicx  William  Rudlee,  I.S.O.,  F.G.S.  r 

Curator  and  Librarian  of  the  Museum  of  Practical  Geology,  London,  1879-1902.  i  Hfldlllb:  t«rtlff. 
President  of  the  Geologists' Association,  1887-1889.  I 

F.  T.  F.  Fbedbbicx  Yoek  Powell,  D.C.L.,  LL.D.  /  tMluid:  Bisiaro  and 

See  the  biographical  article,  Powell,  FeedeeiCx  Yoee.  \     AnekntulMt^ 

0.  A.  BL  Gbobob  a.  Boulbnceb,  F.R.S..  D.Sc.,  Ph.D.  r 

In  charge  of  the  collections  of  Reptiles  and  Fishes,  Department  of  Zoology,  British  <  lehttf  ologf  (m  parti. 
MiisennL    Vice-President  of  the  Zoological  Society  of  London.  [  ^^ 

0.  A.  Bl  Gioecb  Abbabam  Gbixbson,  C.I.E..  Ph.D.,  D.LiTT.CDablln). 

Member  of  the  Indian  Civil  Service,  1 873-1903.  In  charge  of  Linguistic  Survey 
of  India.  1898-1902.  Gold  Medallist.  Royal  Asiatic  Society,  1009.  Vice-PresSdent 
of  the  Royal  Asiatic  Society.  Formerly  Fellow  of  Calcutu  Univernty.  Author 
of  Tko  Lanpufjss  of  India;  Ac. 

0.  A.  JL  €L        Gbbhvillb  Abthub  Jakes  Cole.  r 

Director  of  the  Geologica]  Survey  of  Ireland.    Professor  of  Geology,  Royal  CoQoe  <  Inini^  Go/daom 
ofSckiic«for!i3andrDublm.  Author  of  itidlf  «i /V«l&a/^2S;  *S^  ^^  1  ^^  *'^* 

O.BL  Sn  Geobgv  Chbibtopbeb  Moleswoktr  Bibowood.  K.C.I.E.  f. 

See  the  biographical  artkfe,  Bibowood,  Sib  O.  C  M.  •j^UMMM. 

BL  F.  H.*  Giobcb  Fbanos  Hol,  M.A.  r  i---,«tu«..  /v-a 

Assistant  fai  Department  of  Coifis  and  Medals,   British  Museum.     Anthor  of  ^  UMIlpllOW.  Grwft 
Soareosfor  Greek  History  4/8-431  B.C. ;  Handbook  «f  Greek  and  Roman  Coins;  Ac        \     (m  P»^» 

BL  fl.  Olb     Gbobge  Gobdon  Coulton,  M.A. 

Birkbecfc  Lecturer  in  Eoclesiastkal  History,  Trinity  CoOcge,  Cambridge.    Author  < 
id  Msdaeoal  Studios;  Ckaneor  and  kisEngfandiac  ^ 

Q.  &  €L  Gbobce  Hebbbbt  Cabpenteb,  B.Sc  (Lond.).  ■ 

Professor  of  Zoology  in  the  Royal  Colh^  of  Sdenct^  Dubllii.    Author  of  Insects: ' 
tkoir  Strtutnre  and  Life, 


Indo-Aiyu  liuigingM. 


tehDramon-rtr; 
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fLCk. 

H.O.R. 

H.L.H. 

H.ILH. 

H.H.D. 

J.  A.  7. 


0.  L  A.  GSAZIADIO  I.  Ascou.  .  _  .      ^ 

Senator  of  the  Kilwdom  of  Italy.     Prorcaaor  of  Companove  Gnunmar  at  the- 
Univeratty  of  Moan.    Author  of  CWkv /xioiirfcM:  Ac 

Q.  J.  George  Jamieson,  C.M.G..  M.A. 

Formerly  Conaul-General  at  Shanghai,  and  Consul  and  Judge  of  the  Supreme  Court, 
Shanghai. 

d.  K.  GusTAV  SLkOges,  FB.D. 

ProfenorofChurchHiatofyintheUnivcnityofGieaien.  Author  of  JDa«Pap«ftikifM 
Ac 

0.  P.  ■.  George  Pbroval  Mudoe,  A.R.C.S.,  F.Z.S.  f  f«;„i«#ui.  ^^  ¥««.•««*•. 

Lecturer  on  Biology.  London  Hoepital  Medical  College,  and  London  School  of  i  III«un«WIl  Ud  IsevtatOll. 
Medicine  for  Women,  Univernty  of  London.   Author  of  A  Text  Book  of  Zoology  \  Ac  I 


Hwang  HO. 


A  Iranuo. 


G.  W.  K.  Very  Rev.  George  Wu-uam  KircHnf,  M.A.,  D.D.,  F.S.A.  f 

Dean  of  Durham,  and  Warden  of  the  Univenity  of  Durham.    Hon.  Student  of  \  HllttUL  Vlrleh 
Chriit  Chuich,  Oxfoid.    Fellow  of  King's  College,  London.    Dean  of  Winchester, 
x88jri894.   Author  ol  A  Hittory  «f  Fnmi;  Ac  ^ 

fbn  *AbdBittUhl; 

Ita  *AnM;  Ihii  Athfr; 

Iba  Donld;  Ita  I^undfT; 

Ita  Ifrld;  Ita  Hum; 

Ita  Hiriuun;  Ita  b^it; 

Ibn  Jatain  Ita  KtaUlin 
(in  pari); 

Ita  Kh>nifcin; 

Ita  Qotiita;  Ita  Qa*d; 

Ita  X^di^  Ita  Unlhl*a; 

.Ibialiin  Al-HAOfllL 


G.  W.  T.  Rsv.  Grutxtres  Wheeler  Thatcher,  M.A.,  B.D. 

Warden  of  Camden  Collese.  Sydney.  N.S.W.    Fonneriy  Tutor  in  Hebrew  and  Old . 
Testament  History  at  Alans&eld  College,  OxfonL    Author  of  a  Commemtary  m 
JudfUi  An  Arabic  Crammari  Ac 


Hugh  Chisholx,  M.A.  f 

Formerly  Scholar  of  Corpus  Christ!  College,  Oxford.    Editor  the  tith  editkmi  Iron  Haik;  tamlL 
of  the  Emcyctopaodia  BriioMwUa;  Co-editor  of  the  loth  edition.  L 

^"  ?™?*  5*"'^?"  Rawunsok,  Bart..  K.C.B.  /  hfah«».  History, 

See  the  biognpbical  article,  Rawlinsoic,  Sir  Hbmry  Crbswickb.  \  t^^Mvrj, 

Harriet  U  HsmRmt,  M.D^   (Bruz.)  L.R.C.PX,  L.R.C.S.I.  1  SSSSSi  n^n^%tm. 

Henry  Marion  Howe,  A.M.,  LL.D.  /i.^«  .«a  e*.^ 

Professor  of  Metalluigy,  Columbia  University.   Author  of  MetaUnrgy  of  Sttd;  Ac.l  "•■  •"  »«•«• 

Henry  Newton  Dickson,  M.A.,  D.Sc.,  F.R.G.S.  f 

Professor  of  Geography,  University  College,  Reading.     Author  of  EUmeHlaryi  IndlUI  OMUL 
Ifsfcorofogy;  Papers  om  Oeoamograpky;  Ac  t. 

H.  Ol  Hermann  Oelsner,  M.A.,  Pb.D.  f 

Taylorian  Professor  of  the  Romance  Languages  in  Unlvernty  of  Oxford.    Member  J  it^iut  LUmftim  (im  tad\ 
of  CouncU  of  the  Philological  Society.    Author  of  A  HisUfry«(fProHmalLfUnaMro'A"''^^^^^^  ^     '^' 

H.  8t  Henry  Sturt,  M.A.  i  IndiulloB. 

Author  of  Jdola  Tkeatri;  Tk$  Idea  of  a  Free  Omrck;  and  Personal  Idealism,  I 

H.T.A*  Rsv.  Herbert  Thomas  Andrews.  •  f 

Professoi'  of  New  Testament  Exegesis.  New  Cdlege.  London.     Author  of  the  J  »■■»!■— 
"  Commentary  on  Acts  "  in  the  Westminster  New  Testament;  Handbook  on  the      * 
Apocryphal  Books  in  the  "  Century  Bible."  ^ 

H.T.  .Sn  Henry  Yule,  K.C.S.I.,  C.B.  /-.  ^-.4.  ,.    -^ 

See  the  biographical  article.  Yule,  Sir  Henry.  \Uai  MMm  {m  parO. 

L  A.  Israel  Abrahams,  M.A.  f 

Reader  in  Talmudic  and  Rabbinic  Literuture  in  the  Univerrity  of  Cambridge.  J  Ita  TMob; 

Formerly  President.  Jewish  Historical  Sodety  in  England.    Author  of  A  Short  \  fmimmiTl  BtB  gftlOMMHL 

HistorypfJemiskJMeratnre;  Jewish  Ltfe  in  Ike  MiddU  Ages;  ac  ^ 


JOBN  Ambrose  Fleming,  M.A.,  F.R.S.,  D.Sc. 

Pender  Professor  of  Electrical  Engineering  in  the  Univern^  of  London.  Fdlow 
of  University  College.  London.  Formerly  Fdlow  of  St  John^  College,  Cambridge, 
and  Lecturer  on  Applied  Mechanics  in  the  University.  Author  at  Magnets  and 
Electric  Currents. 


firtwrHiHi  OoD. 


1.  Bk  James  Burgess.  C.I.E^  LL.D.,  F.R.S.(Edin.).  F.R.G.S..  H0N.A.R.I.B.A.  f 

Formerly  Director  General  ex  Archaeol(q[icaI  Survey  of  India.    Author  of  Arckaeo-  J  ....       «    -..    . 
logical  Surmy  of  Weslem  India.      Editor  of  Fergusson's  History  of  Indian  ArcM-'x  UMiaB  AnUlMlait. 

1.  B.T.  Sn  John  Batty  TuKE,  Kt.,  M.D.,  F.R.S.(Edtn.),  D.Sc,  LL.D.  f  ..^  _..   /.    ^__^ 

Pteddent  of  the  Neurological  Society  of  the  United  Kingdom.    Medical  Director  J  Hystnia  \m  portal 
of  New  Saughton  Hall  Asylum.  Edinburgh.   M.P.  for  the  UniveiMtica  of  Edinburgh  |  llMMlUy:  Medical. 
and  St  Andrews,  I900-I9ia  ^ 

AJ.  C.  B.        Right  Rev.  John  Cuthbert  Heoley,  O.S.B..  D.D.  Ximmaaiitete  iViiM^timi 

^^  RC  Biship  of  Newport.    Author  of  n«  JSTsgr  fncftoriil:  Ac  \  """•«"■»  nmo^nwi 

1.  C  Van  D.      John  Charles  Van  Dyke.  f 

Pkofessor  of  the  History  of  Art.  Rutgers  College,  New  Brunswick.  N.J.  Formerly  J  wbumi  flMm. 
Editor  of  The  Studio  and  Art  Retiem.  Author  of  Art  for  Arts  Sakei  History  ef\  ™"^  w«w^ 
Painting;  Old  English  Masters;  doe.  ^ 
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X  C.W.  Takes  Clavdb  WEbSTBt.  Ji...  «#  am^* 

BaniMcr^-Uw,  Middle  Temple.  -J^  inili  Ol  OOOlt. 


i.ai. 


Jakes  Davd  Bouechier,  M.A^  F.R.G.S.  - 

King's  College.  Cambridge.   Cofreepondeot  of  TA* 


Timti  in  Sottth-Eaetera  Europe.  J  iMtH^wt  Mu^t. 
Commander'of  the  Ordm  of  Prince  Dantlo  of  Montenegro  and  of  the  Saviour  of  1  **""  aam^m, 
Greece,  and  Officer  of  the  Order  of  St  Alexander  of  Bulgaria.  ^ 

J.F.7.  John  FAiTHruLL  Fleet.  CLE.  PH.D.  [ .  .. 

Commiaaioner  of  Central  and  Southern  Diviaoos  of  Bombay,  1891-1697.    Author  i  UMnpilOlH  •  imun, 
of  luseriptimu  of  tk$  Early  Gupta  Kings ;  Ac  I 

1.  F^K.  Jakes  Fitzkaurice-Kelly,  Litt.D  ,  F.R.Hist.S. 


Gilmour  Profenor  of  Spanish  Language  and  Literature,  Liverpool  University, 
cturer,  Cambridge  Univernty.    Fellow  of  the  British  Academy. ' 


mUkf  «•  *•  M» 


Uhfhjoioar  (III  pari^. 


J.H.A.H. 
J.H.Ba. 

l.fl.Bt. 


Norman  McCott  Lecturer,  .  , 

Member  of  the  Roval  Spanish  Acadeniy.    Knisht  Commander  of  the  Order  of 

Alphooso  XIL   Author  of  A  Hislcry  ef  Spamdt  LUeraittn;  &c. 

J.  0.  K.  JOHH  GiAHAM  Kerr,  M.A.,  F.R.S. 

Rccins  Profeaaor  of  Zoology  in  the  Univernty  of  Glasgow.  Formeriy  Demonstmtor 
in  Animal  Morphology  in  the  University  of  Cambridge.  Fellow  of  Christ's  College. 
Cambridge,  1808-1904.  Walsingham  Medallist,  1898.  Neill  Prinman.  Royal 
Society  01  Edinbuigh,  1904. 

J.  0.  le.  Sut  Jakes  George  Scott.  K.C.I.E.  j  _         . . 

buperintendent  and  Political  Officer.  Southern  Shan  States.    Author  of  BnrMn,  i  unwaMy. 
a  HarndbookiTht  Upper  Burma  CattUttr;  Ac  I 

John  Henry  Arthur  Hart,  M.A.  J  ] 

FeDow,  Theological  Lecturer  and  Librarian,  St  John's  College,  Cambridge.  I 

John  Henry  Muirbeao.  M.A.,  LL.D.  f , 

Professor  of  Philosophy  in  the  University  of  Birmingham.    Author  of  EUmentt  i 
tf  Etkia ;  Pkdosopky  and  UJe ;  &c.      Editor  of  Library  qf  Philosophy.  K 

Very  Rev.  John  Henry  Bernard,  M.A.,  D.D..  D.C.L.  f 

Dean  of  St  Patrick's  Cathedral,  Dublin.    Archbishop  King's  Professor  of  Divinity  J  ....   m.— .»>  -.# 
and  formeriy  FeUow  of  Trinity  College,  DubUn.    Joint-editor  of  the  Irish  Liftsrl  OttMaO,  Chvrtt  9L 
BymMcrMM  { «c.  ^ 

J.  fl.  m*t  EL    jACX>BtJS  Henricus  van't  Horr,  LL.D.,  D.Sc.,  D.M.  /hamarkB. 

See  the  biograpbical  article  van't  Hofp.  Jacobus  Henricus.  \     "■""^ 

J.  L  ■•  John  Lynton  Myres,  M.A.,  F.S.A.,  F.R.G.S.  f 

Wykefaam  Professor  of  Ancient  History  in  the  University  of  Oxford.  Formerly  J  ikgriniif  i<i«i«— 
Gladstooe  Professor  of  Greek  and  Lecturer  in  Ancient  Geography,  University  «  |  ■■™"™"»  'irnmirri 
LivcrpooL    Lecturer  in  Classical  Archaeology  in  University  of  Oifofd.  L 

J.  mm.  John  MACTHER80N,M.p.      ,^„     .  .    „      ,  i lauaUr :  Medkd  {im  part) . 

Formerly  Inapectoi^General  of  Hospitals,  BengaL  I 

J.M.A.4iL.   JlAN  Marie  Antoine  OE  Lanessan.  f.  .   ^^^ .   ,.    ^__^ 

See  the  biognphkal  artkle,  Lanessan,  J.  M.  A.  de.  \Uid»'Qdam,  Wnmk  [ttt  parO, 

I.M.H.  John  Mau»lk  Mitchell.  f 

Sometime  Scholar  of  Queen's  College,  Oxford.    Lecturer  In  Cbselcs.  East  London  {  HfldBllUB. 
College  (Univernty  oTLondon).   Joint-editor  of  Grote's  History  «(f  Gmu,  \ 


X.F.B.  Jean  Paul  Hiptolyte  Ekkanuel  Aor^kar  Eskein. 

Professor  of  Law  in  the  University  of  Paris.    Officer  of  the  Legion  of  Honour.  J  »-a— ^ a 

Member  of  the  Institute  of  France.    Author  of  Cows  iUmoiUaire  ikistoiro  dm  droit  ^  '"W™"™' 
fraufais;  Ac 

1.  F.  Hw  Rev.  John  Punnett  Peters,  Ph.D..  D.D. 


tity 


Canon  Residentiary.  Cathedral  of  New  York.    Formerly  Professor  of  Hebrew  in 
Pennsylvania.    Director  of  the  University  Expedition  to  Baby- 
lonia.  1886-1895.    Author  of  Nippur,  or  Exploralions  and  Adoeutures  om  tkt 


bak-AiaU  {im  paH^. 


J.8.M. 


the  University  of  Pennsylvania.    Director  of  jhe  University  Expedition  to  Baby- ' 

Ionia.   188" 

£a^atet. 

Jont  Sutherland  Black,  M.A.,  LL.D.  f 

Assistant  Editor  of  the  oth  edition  of  the  Bnuydopaodia  Britasuuca,    Joint-Bditoff  HiML  JoklL 
of  the  Emcydopaodia  BiMtca.  \, 


J.  t.  Gtk  Jakes  Sutherland  Cotton,  M.A.  f  Indlt :  Ceotrapky  ami 

Editor  of  the  Jmpmol  CouUeer  of  India.    Hon.  Secretary  of  the  Egyptian  Explora-  I      Statistics  (in  par^ 
tion  Fund.    Formeriy  FeUow  and  Lecturer  of  Queen's  College,  Oxford.    Author  1      History  {in  Parti* 

^^S    tf  ^^^v^Nw  s   ^^s^^9  I    ^p^^  ^B  ^fc.^^.^ 

« UBonw 

1. 1.  F.  John  SKm  Flett,  D.Sc..  F.G.S.  r 

Petrographer  to  the  Geological  Survey.  Formeriy  Lecturer  on  Pletrology  in  Edin-  J  , 
burgh  Univcnity.  Neill  Medallist  of  the  Royal  Sodety  of  Edinbuigti.  Bigsby  1  ' 
Medidlisc  of  the  Geologkal  Society  of  London.  •         «    7  |^ 

JLT.Bk  John  TRokas  Bealey.  f 

Joint-author  of  Sunford's  Europe.    Formeriy  Editor  of  the  Scottish  Geographical  <  IfkHtt  (ill  Parti, 
Maguine.   TnaOator  U  Svtik  Htdin*B  Through  Asia,  Central  Asia  and  nbetTSo^  '^  ' 

X.Y.*  Jules  Viabo.  r 

Archivist  at  the  National  Archives,  Paris.    Officer  of  Public  Instruction.   Author  i  «->^^»»*  of  liftl^ 
6tU  Prance  sous  Philippe  VL  de  Valois;  Ac  \  —»«-. 

John  Westlaxe,  K.C.,  LL.D.  ^ 

Profeaaor  of  International  Law,  Cambridge.  1888-1008.  One  of  the  Members  for  the  \ 
United  Kingdom  of  Intemationai  Court  oif  Arbitration  under  the  Hague  Convention,  i  Intirnaltftiltl  LftWS 
I90»-I906.    Bencher  of  Lincoln's  Inn.   Author  of  A  TreoHse  on  PrieaU  Intemationai  i 


Law,  or  the  Conflict  of  Lams\  Chapters  on  the  Principles  if  International  Lam,  pt  I  I 
"  Pence,"  pt.  iL  "  War."  '  I 
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L.  CoOMt  LOxiow,  Lm.D.  (Ozon.),  PB.D.  (PrajBue).  F.ILG^. 

Chamberlain  of  H.M.  ue  Emperor  of  Austria,  Rjog  of  Boliemia.    Hon.  Member 
of  the  Royal  Society  of  Literature.    Mteibcr  of  the  Bohemian  Academy;  &c.< 
Author  of  Bckama,  a  Histoneal  Skekk;   The  Historians  ef  Bohemia  (Ikhester 
httiban,  Orfoid,  1904);  The  L4fs  and  Timts  ^  Jokn  Bus;  Ac 


L.  J.  t.  '  LxoxAiD  Jakes  Spemcer,  M^  f 

Amictant  in  Draartment  of  Mineralogy.  Bridah  Muamm.    Formerly  Scholar  of  J  H«iMnfli«M-  IhnMilte. 
Sidn<7Sua»Colk«e.Cambridse.andH^^  Editor  of  the  J/iii«ro- 1  "''^"•"•"'  unmwm. 

L.  T.  D.  Snt  Lewis  Tonna  Dibdin,  M.A.,  D.C X.,  F.S.A.  f , 

Dean  of  the  Arches;  Master  of  the  Facultka;  and  Firrt  Chundi  Ecutca  Commianoocr.  i  UMBW:  RHual  Use, 
Bendier  of  Lincoln's  Inn.   Author  of  Mona^icism  in  Ei^fand;  Sec  I 

IL  Hi.  Masois  Haktoc.  MA.,  D.Sc,  F.L.S.  f .  _ 

Frofeasor  of  Zoology,  University  College.  Cork.    Author  of  "  Protoioa  "  in  Cam-  i  InfUoifa. 
ArtrffcAToliira/Aiiffory;  and  papers  for  various  scientific  jounia^  L 

IL  Ja.  MoEKjs  Jastrow,  Jun.,  Ph.D.  f 

Pkofcasor  of  S«ni^  Languages,  Unfvenhv  of  Ptensylvania.  USA.    Author  of  s  Ishtar. 
Rdipan  of  Ikt  Babylamans  and  Assyrians;  itc  t. 

H.  0.  B,  0.       Maxxxxuam  Otto  Bismarck  Caspasx,  MA.  f 

Reader  in  Ancient  History  at  London  University.  Lecturer  in  Greek  at  Birming^iam  ^  IMm  (752^803). 
University,  19057-1908..^'  [^ 

N.  IL  Nokman  McLean,  M.A.  \  ( 

Fellow,  Lecturer  and  Librarian  of  Christ's  College,  Cambridge.   Univeraity  Lecturer  j  «««•«  n§  aaH^ak 
in  Ammaic    Examiner  for  the  Oriental  Languages  Tripos  and  the  TheokiRicall  '"'^  ^  ilBOOeiL 
Tripos  at  Cambridge.  /  L 

0.  J.  R.  H«       Osbert  John  Raoclxtte  Howaxth.  MA  r 

Christ  Church,  Oxford.    Geographical  Scholar,  1901.    Aaaistaat  Secretary  of  the  J  Inl&od:  CeogrttPiy, 
British  Association.  \ 

P.  A.  Paul  Daniel  Alphani>£ry.'  r 

Professor  of  the  History  of  Dogma,  Ecole  pratique  *des  hautes  ^udes,  Socbonne,  I  f..».i^M.» 
Pun.    Author  of  Les  /dies  maraUs  dm  Us  UUrodoxa  latimes  an  dibul  dn  X///«.i  iBVunwn* 

P.  A.K.  Prince  Peter  AuEXEivncH  KROPonoN.  ft,i..i_i  t-    ^^^ 

See  the  biographical  article,  Kropotkin,Princb  P.  A ^  -[tnmA  \m  fart)* 

P.  C.  M.  Peter  Csalmers  Mitcbell,  MA,  F.R.S.,  F.Z.S.,  D.Sc.,  LL J>.  r 

Secretary  to  the  Zoological  Society  of  London.     Umvenity  Demonstrator  in  | 
Comparative  Anatomy  and  Assistant  to  Linacre  Profeaaor  at  Oxford,  1888-1891.  J  Byhrf^hip^ 
Examiner  in  Zoology  to  the  University  of  London,  1903.     Author  of  OttUines  \ 
«(f  Bidoiyi  doc  L 

P.  GL  PnsR  GxuES,  MA,  LL.D.,  Lrt.D.  r  i; 

Fellow  and  Claaocal  Lecturer  of  Emmanuel  College,  Cambridge,  and  University  J  inrtu  FiiinMan 
Reader  in  Comparative  Philology.  Formerly  Secretary  of  the  Cambridge  Philo- 1  "~'^'*"™^™" 
kgkal  Society.   Author  of  IfaiiM/ •/ Csm^o/tK  PUIetogy;  Ac.  L     LUVOaCM. 

P.flB.  Preserved  Smith,  Ph.D.  Jlmioeeiift  L.  IL 

Rufua  a  Kellogg  FeUow.  Amherst  College.  Amhent.  Mass.  \  ^ 


R.  The  Right  Hon.  Lord  Ratleioh.  f  f..t»f.r.n..  «#  ri^A* 

See  the  biographical  article,  Raylxxch.  yd  Baron.  \  ">•"««■»  «  MgW. 


R.  A.  8.  M.       Robert  Alexander  Stewart  AIacauster,  MA.,  F.S A 

St  J<din's  College,  Cambridge.    Director  of  Excavations  for  the  Palestine  £xplora< 
tionPund. 

R.  Bt.  Richard  Bagwell,  M A^  LL.D. 

Commissioner  of  National  Education  for  Irdand.    Author  of  Irdamd  under  tke\  InlftOd:  Modem 
Tudars;  Ireland  ander  the  Stuarts,  [ 

R.  C.  J.  Snt  Richard  Claverhouse  Jebb,  D.C.L.,  LL.D.  f ».._-,..  u,,.-.!^ 

See  the  biograidiical  article,  JBBB,  Sir  Richard  Clayxrboosi.  ^umos,  nocnns. 

R.O.  '  Richard  Garmext.  LL.D.  f. 

See  the  bmgcaphical  artkle,  Garxstt,  Richari>.  •<  frvlBCt  WaildBglon. 

R.ELO.  Rev.  Robert    Henry  Charles,  MA.,  D.D.,D.LnT.  f 

Grinfidd  Leoturcr,  and  Lecturer  in  Biblical  Studies,  Oxford.    Felfew  of  the  British 

Academy.   Formcriy  Professor  of  Biblkal  Greek.  Trinity  College.  Dublin.   Author  1  Iaish»  AmsuImi  oL 
%i  Critical  History  ef  the  Doctrine  of  a  FntanlJSei  Book  of  JnbSessiiau  [ 

R.  L.*  Richard  Lydekker,  F.R.S.,  F.Z.S.,  F.G.S.  f  »»-.^m-. 

Member  of  the  Staff  of  the  Geological  Survey  of  India  1874-1882.   Author  of  Cata-  I  nyrMOiOM; 
hpus  4  Fossa  Mammab,  RepiUes  and  Birds  m  Ike  BriHsk  Museiani  The  Deer  efi  Itex  (in  pari); 
oB  Lands;  Sdcu*  [ladll;  ~ 

R.  P.  8.  R.  PRENi  Spiers',  F.S.ATrF.R J.B  A 


Formerly  Master  of  die  Ardutectural  Sdiool.  Royal  Academy.' London.    Paat 
Preaident  of  Ardiiiectural  Aaaociatioo.    Aaaooate  and  Fellow  of  King'a  CoDege, . 
London.   Correaponding  Member  of  the  Institute  of  France.   Editor  of  Ferguaaon'a 
History  of  ArckHedare.    Author  of  Archtectmre:  East  and  West;  &c 
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B.  ti  G.  RoBExr  Sbykouk  Conway,  M.A.,  BXxrr.CCantab.).  f 

Phrfenor  of  Latin  Aiid_  Indo-European  Pbilolo^  lajthe  Unhrenltjr  of  Mancbetto'.  ^  ] 
Fonneny  Profcnof 
and  Caiua  CoUege, 


ipgy  la  tne  unfv«nity  oi  Mancnetter.  ^  bnvlmii*  TavlfaA. 
Fonneriy  Profcnor  of  UUn  in  Univenity  Colim.  Caidiff;  and  FVUow  of  GonviUc  |  *•*"""•  ""^"^ 
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t.  Tbk  RzeBT  Hon.  the  Eakl  or  Sblbornb.  /hvhum. 
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Librarian  of  the  Univcmty  of  Copenhagen.  \  ««wiw  imiuuimu, 

T.  Ai.  T^TOMAS  AsBBT,  MA.,  D.Lm.  (Ozon.).  f 
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T.  Bt.  Sit  Tnomas  Basclat,  M.P.  ( 

Member  of  the  Institute  of  International  Law.    Member  of  the  Supreme  Coundl  J  Imilllllltty. 
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pf  Intarnahonal  Practita  amd  Diplomacy;  Ac.  M.P.  for  Blacfcbum,  191a  I 

T.  F.  Itxv.  Tromas  Fowleb,  M^,  D.D..  LLJ>.  (tSxa-itfOi). 


Presidcm  of  Corpus  Christi  Coiflcge,  Cwoitl,  1881-IQ04.    Honorary  Fellow  of 
"■■'■"  "    —    .Chan    "       --'-- 


Lincoln  College.  IVofcasor  of  Logic,  1873*1888.    Vice-ChanoeUor  of  the  University  J  HnMhMOil^  IhUMll 
of  Oxford,  1899-1901.   Author  dTEUmimls  §f  DtdmcHae  Logic ;  BUilicnts  of  JndmcHot        (m  Part). 
Upc;  Locke  (^'English  Men  of  Letters '*);  Sh^teshury  amd  Hutehcsou  ("  English 

T. F. CI  IteoooBS  FiEYUNCHUinxN  Coxxizi,  Pb.D.  / t.-.,,-t  •»  wm 

Assistant  Plofessor  of  History,  WHUams  College.  WOIiamstoim,  Masa.  U.SJL        \  "■••■■»  I*-««I» 

T.  fl.  B.*         CotONXt  Sn  Thomas  HuKCEiroRO  Hoiqxcb,  K.C.M.G.,  K.CJ.E.,  Hod.D.Sc.  f 

'Superintendent,  Frontier  Surveys,  India,  1892-1898.    Gold  Medsllist,  R.GS.,J  i^jt^ 
London.  1887.    Author  of  Tk$  Indian  Borderland;  Tie  Qmniries  «/  the  Kints\  '"'"'' 
ilward:  India.  Tibet;  Ac.  L 

T.K.CL  Rsv.  Tnomas  KzLLY  Chkynb,  D J>.  /tetah. 

See  the  biographical  artide,  Cbbynb,  T.  K.  \ 

Tk.  T.  TtelVAIOUl  TtelKOOOSKN.  r  iMlaiid*  fioMMAfr* 
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Ubn  {Riaerh 
Ukn  UkpartmenO* 


ac  Expert  and  Explorer.  Honorary  IVofcssor  In  the  University  of  Copenhagen.  •{      Cf«i.'.«.%. 
MtbartdHistoryof  Ic&ndu(kograpky;  Ceolaifical  Map  ef  Iceland;  &^  I     ^«"»**«'* 

W.  A.BLCL       Rnv.  Wzluam  Avoutnm  Bxevoort  Coolidoe,  M.A.,  F.R.G.S..  PHJ>.(Bem}.       fRvfaM-  imtfhniA* 

Felbw  of  Magdalen  Colk»e.  Oxford.    Professor  of  English  History.  St  iSvid's     h2i»ZkJ!rwff!.k»  «fb 
College,  Lampeter.  1880-1881.    Author  of  Guide  dn  Haut  Daupkiniz  The  Bante^  '"••"™"»  "•^  **■•  ««i 
efike  TddiiCiide  to  CTindatdm;Gnide  to  Switzerland;  The  Alps  in  Natnre  amd  tn 
History;  Ac.    Editor  of  The  Alpine  Jonmal,  1880-1881 ;  Ac 

W.  A.  P.  Waltei  Aizson  Pbilups,  M.A.  r 

Formerly  Exhibitioner  of  Mcrton  College  and  Senior  Scholar  of  St  John's  CoOcse,  J  iMMmirf  in_  TV. 
Oxford.   Author  of  IfsdcmEnrs^:  Ac  — «•  .  |  mwuws  lu^  aw. 

W.CLQ.  WnuAM    Cawtbosnx    Unwin,  LLJ>.,  FJLS.,  MJnbt.CX.,    MJnst.M.E..  r 

A  R  T  11  A  I 

Emeritus  FVofeseor.  Central  Technical  College,  City  and  Guilds  of  London  Institute.  1  BydmoUM. 
Author  of  Wrongfa  Iron  Bridies  and  Xecfs;  Treatise  on  HydramUcs;  Ac  I 

W.F.CL  WuiAM  Feuoen  CiAiES,  M.A.  r 

Barristcf^at-Law.  Inner  Temple.     Lectniv  on  Criminal  Law.  King's  Colkn.  \  ladtotHMlit 
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Ac  •  I 
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Six  Wzluax  Mitciikll  Ram&iy,  LittJD.,  D.O.L. 

See  the  biographical  article,  Ramsat,  Sik  W.  Mitchblu 

WxLUAM  Rrchis  Soslet.  M.A.,  LnT.D.,  LL.D. 

Professor  of  Moral  PhikMophy  in  the  University  of  Cambridge.  Fellow  of  King's 
College,  Cambridge.  Fellow  of  the  British  Academy.  Formerly  Fellow  of  Trinity 
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WmiAK  Watson,  D.Sc.  F.R.S.,  A.R.C.S. 
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BOnODb  prapcriy  the  "head  of  a  household/'  but  now 
chiclljr  oacd  in  the  lense  of  a  man  legally  joined  by  marriage  to 
a  vomaa,  his  *'  wife  ";  th<  legal  relations  between  them  are 
treated  bdow  under  Hitsband  and  Win.  The  word  appears 
in  O.  Eng.  as  kAsbondat  answering  to  the  Old  Norwegian 
kli^tmiif  and  means  the  owner  or  freeholder  of  a  kus,  or  house. 
The  bat  part  of  the  word  still  survives  in  "  bondage  "  and  "  bond- 
and  is  derived  from  ^im,  to  dwell,  which,  like  Lat.  ccUrtt 
alio  to  till  or  cultivate,  and  to  have  a  household.  "  Wife," 
in  O.  Eng.  m/,  appears  in  all  Teutonic  languages  except  Gothic; 
cf.  Gcr.  Wtib^  Dutch  »*>/,  ftc,  and  meant  originally  simply 
a  fenak,  *'  woman  "  itselif  being  derived  from  wifman,  the 
pitMUBciation  of  the  |dural  ipimmen  still  preserving  the  original  i. 
Many  derivations  of  "  wife  "  have  been  given;  thus  it  has  been 
coanected  with  the  root  of  "  weave,"  with  the  Gothic  waibjan, 
to  iold  or  wrap  up,  referring  to  the  entangling  clothes  worn 
by  a  woman,  and  also  with  the  root  of  i^are,  to  tremble. 
are  aH  merely  guesses,  and  the  ultimate  history  of  the 
a  lost.  It  does  not  appear  outside  Teutonic  languages. 
Parallel  to  **  husband  "  is  "  housewife,"  the  woman  managing 
a  hoosehold.  The  earlier  Hstoif  was  pronounced  kussift  and 
pronunciation  survives  in  the  application  of  the  word  to 
case  containing  scissors,  needles  and  pins,  cottons,  &c. 
Fram  this  form  also  dicrives  "  hussy,"  now  only  used  in  a  de- 
predatory sense  of  a  light,  impertinent  giri.  Beyond  the  meaning 
of  a  haxsband  as  a  married  man,  the  word  appears  in  connexion 
with  agriculture,  in  "  husbandry  "  and  "  husbandman."  Accord- 
ing to  some  authorities  "  husbiMidman  "  meant  originally  in 
the  Bonh  of  England  a  holder  of  a- "  husbandland,"  a  manorial 
icnant  who  bdd  two  ox-gangs  or  virgates,  and  ranked  next 
below  the  yeoman  (see  J.  C.  Atkinson  in  Notes  and  Queries, 
6U  scries,  vol.  xii.,  and  E.  Bateson,  If  M^ory  of  Northumberland, 
B.,  iSoj).  From  the  idea  of  the  manager  of  a  household, 
**  hariwiid  "  was  in  use  transferred  to  the  manager  of  an  estate, 
and  the  title  was  bdd  by  certain  oiAdals,  especially  in  the  great 
trading  companies.  Thus  the  "  husband  "  of  the  East  India 
Conpany  looked  after  the  interests  of  the  company  at  the 
raitoa-house.  Tlic  word  in  this  sense  is  practically  obsolete, 
bii  it  stdl  appears  in  **  ship's  husband,"  an  agent  of  the  owners 
ol  a  strip  who  looks  to  the  proper  equipping  of  the  vessel,  and  her 
f^ain,  procures  and  adjusts  freights,  keeps  the  accounts,  makes 


charter-parties  and  acts  generally  as  manager  of  the  ship's 
employment.  Where  such  an  agent  is  himself  one  of  the  owners 
of  the  vessel,  the  name  of  "  managing  owner  "  is  used.  The 
"  ship's  husband  "  or  *'  managing  owner "  must  register  his 
name  and  address  at  the  port  of  registry  (Merchant  Shipping 
Act  1894,  §  S9)*  From  the  use  of  "  husband  "  for  a  good  and 
thrifty  manager  of  a  household,  the  verb  "  to  husband  "  means 
to  economise,  to  lay  up  a  store,*  to  save. 

HUSBAND  AND  WIPE,  Law  relatino  to.  For  the  modes 
in  which  the  relation  of  husband  and  wife  may  be  constituted 
and  dissolved,  see  Mamuace  and  Divorce.  The  present  article 
will  deal  only  with  the  effect  of  marriage  on  the  legal  position 
of  the  spouses.  The  person  chiefly  affected  is  the  wife,  who 
probably  in  all  political  systems  becomes  subject,  in  consequence 
of  marriage,  to  some  kind  of  disability.  The  most  favourable 
system  scarcely  leaves  her  as  free  as  an  unmarried  woman;  and 
the  most  unfavourable  subjects  her  absolutely  to  the  authority 
of  her  husband.  In  modem  times  the  effect  of  marriage  on 
property  is  perhaps  the  most  important  of  its  consequences, 
and  on  this  point  the  laws  of  different  states  show  wide  diverrity 
of  principles. 

The  history  of  Roman  Uw  exhibits  a  transition  from  an 
extreme  theory  to  its  opposite.  The  position  of  the  wife  in  the 
earliest  Roman  household  was  regulated  by  the  law  of  Manus. 
She  fell  under  the  "  hand  "  of  her  husband, — became  one  of  his 
family,  along  with  his  sons  and  daughters,  natural  or  adopted, 
and  his  slaves.  The  dominion  which,  so  far  as  the  children 
was  concerned,  was  known  as  the  patria  potestas,  was,  with 
reference  to  the  wife,  called  the  manus.  The  subject  membeis 
of  the  family,  whether  wife  or  children,  had,  broadly  speaking, 
no  rights  of  their  own.  If  this  institution  implied  the  complete 
subjection  of  the  wife  to  the  husband,  it  abo  implied  a  much 
closer  bond  of  union  between  them  than  we  find  in  the  later 
Roman  law.  The  wife  on  her  husband's  death  succeeded,  like 
the  children,  to  freedom  and  a  share  of  the  inheritance,  iianus^ 
however,  was  not  essential  to  a  legal  marriage;  its  restraints 
were  irksome  and  unpopular,  and  in  coura^  of  time  it  ceased 
to  exist,  leaving  no  equivalent  protection  of  the  stability  of 
family  life.  The  later  Roman  marriage  left  the  qwuses  com- 
paratively independent  of  each  other.  The  distance  between 
the  two  modes  of  marriage  may  be  estimated  by  the  fact  that, 
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whik  under  the  formerthe  wife  was  one  of  thehusband'sunmediate 
heirs,  under  the  Latter  she  was  called  to  the  inheritance  only 
after  his  kith  and  kin  had  been  eihausted,  and  only  in  preference 
to  the  treasury.  It  seems  doubtful  bow  far  she  had,  during 
the  continuance  of  marriage,  a  legal  right  to  enforce  aliment 
from  her  husband,  although  if  he  neglected  her  she  had  the 
unsatisfactory  remedy  of  an  easy  divorce.  The  law,  in  fact,  pre- 
ferred to  leave  the  parties  to  arrange  their  mutual  rights  and 
obligations  by  private  contracts.  Hence  the  importance  of  the  law 
of  settlements  {Dotes).  The  Dos  and  the  Donatio  ante  nufUas  were 
settlements  by  or  on  behalf  of  the  husband  or  wife,  during  (he 
continuance  of  the  marriage,  and  the  law  seems  to  have  looked 
with  some  jealousy  on  gifts  made  by  one  to  the  other  in  any 
less  formal  way,  as  possibly  tainted  with  undue  influence.  During 
the  marriage  the  husband  had  the  administration  of  the  property. 

The  monui  of  the  Roman  law  appears  to  be  only  one  instance 
of  an  institution  common  to  all  primitive  societies.  On  the 
continent  of  Europe  after  oiany  centuries,  during  which  local 
usages  were  brought  under  the  influence  of  principles  derived 
from  the  Roman  law,  a  theory  of  marriage  became  established, 
the  leading  feature  of  which  is  the  community  of  goods  between 
husband  and  wife.  Describing  the  principle  as  it  prevails  in 
France,  Story  (Conflict  of  Laws,  {  130)  says:  "  This  community 
or  nuptial  partnership  (in  the  absence  of  any  special  contract) 
generally  extends  to  all  the  movable  property  of  the  hiisband 
and  wife,  and  to  the  fruits,  income  and  revenue  thneof.  .  .  . 
It  extends  also  to  all  immovable  property  of  the  husband  and 
wife  acquired  during  the  marriage,  but  not  to  such  immovable 
property  as  either  possessed  at  the  time  of  the  marriage,  or 
which  came  to  them  afterwards  by  title  of  succession  or  by  gift. 
The  property  thus  acquired  bv  this  nuptiaJ  partnership  is  liable 
to  the  debts  of  the  parties  existing  at  the  time  of  the  marriage; 
to  the  debts  contracted  by  the  husband  during  the  community, 
or  by  the  wife  during  the  community  with  the  consent  of  the 
husband;  and  to  debts  contracted  for  the  maintenance  of  the 
family.  .  .  .  The  husband  alone  is  entitled  to  administer  the 
property  of  the  community,  and  he  may  alien,  sell  or  mortgage 
it  without  the  concurrence  of  the  wife.''  But  he  cannot  dispose 
by  will  of  more  than  his  share  of  the  common  property,  nor  can 
he  part  with  it  gratuitously  inter  vinos.  The  community  is 
dissolved  by  death  (natural  or  civil),  divorce,  separation  of 
body  or  separation  of  property.  On  separation  of  body  or  of 
property  the  wife  is  entitled  to  the  full  control  of  her  movable 
property,  but  cannot  alien  her  immovable  property,  without 
her  husband's  consent  or  legal  authority.  On  the  death  of 
either  party  the  property  is  divided  in  equal  moieties  between 
the  survivor  and  the  heirs  of  the  deceased. 

Law  of  England. — ^The  English  common  law  as  usual  followed 
its  own  course  in  dealing  with  this  subject,  and  in  no  department 
were  its  rules  more  entirely  insular  und  independent.  The 
text  writers  all  assumed  two  fundamental  principles,  which 
between  them  established  a  system  of  rights  totally  unlike  that 
just  described.  Husband  and  wife  were  said  to  be  one  person  in 
the  eye  of  the  law — unica  persona,  quia  caro  una  et  sanguis  unus. 
Hence  a  man  could  not  grant  or  give  anything  to  bis  wife, 
because  she  was  himself,  and  if  there  were  any  compacts  between 
them  before  marriage  they  were  dissolved  by  the  union  of  persons. 
Hence,  too,  the  old  rule  of  law,  now  greatly  modified,  that  husband 
and  wife  could  not  be  allowed  to  give  evidence  against  each 
other,  in  any  trial,  civil  or  criminal.  The  unity,  however,  was 
one-sided  only;  it  was  the  wife  who  was  merged  in  the  husband, 
not  the  husband  in  the  wife.  And  when  the  theory  did  not 
apply,  the  disabilities -of  "coverture"  suspended  the  active 
exercise  of  the  wife's  legal  faculties.  The  old  technical  phraseology 
described  husband  and  wife  as  baron  and  feme  ;  the  rights  of 
the  husband  were  baronial  rights.  From  one  point  of  view  the 
•wife  was  merged  in  the  husband,  from  another  she  was  as  one  of 
his  vassals.  A  curious  example  is  the  immunity  of  the  wife  in 
certain  cases  from  punishment  for  crime  committed  in  the 
presence  and  on  the  presumed  coercion  of  the  husband.  "  So 
great  a  favourite,"  says  Blackstone,  "  is  the  female  sex  of  the 
laws  of  England." 


The  application  of  these  .principles  with  reference  to  the 
property  of  the  wife,  and  her  capacity  to  contract,  may  now  be 
briefly  traced. 

Tht  freehold  property  of  the  wife  became  vested  in  the  husband 
and  herself  during  the  coverture,  and  he  had  the  management 
and  the  profits.  If  the  wife  had  been  in  actual  possession  at 
any  time  during  the  marriage  of  an  esute  of  inheritance,  and  if 
there  had  been  a  child  of  the  marriage  capable  of  inheriting, 
then  the  husband  became  entitled  on  his  wife's  death  to  hold 
the  estate  for  his  own  Ufe  as  tenant  by  the  curtesy  of  En^and 
(curiatitas).*  Beyond  this,  however,  the  husband's  rights  did 
not  extend,  and  the  wife's  heir  at  last  succeeded  to  the  inheritance. 
The  wife  could  not  part  witfi  her  real  estate  without  the  concur- 
rence of  the  husband;  and  even  so  she  must  be  examined 
apart  from  her  husband,  to  ascertain  whether  she  freely  and 
voluntarily  consented  to  the  deed. 

With  regard  to  personal  property,  it  passed  absolutely  at 
common  law  to  the  husband.  Specific  things  in  the  possession 
of  the  wife  (ckoses  in  possession)  became  the  property  of  the 
husband  at  once;  things  not.  in  possession,  but  due  and  re- 
coverable from  others  {choies  in  action),  might  be  recovered 
by  the  husband.  A  ckose  in  action  not  reduced  into  actual 
possession,  when  the  marriage  was  dissolved  by  death,  reverted 
to  the  wife  if  she  was  the  survivor;  if  the  husband  survived 
he  could  obtain  possession  by  taking  out  letters  of  administra- 
tion. .  A  chose  in  action  was  to  be  distinguished  from  a  specific 
thing  which,  although  the  property  of  the  wife,  was  for  the 
time  being  in  the  hands  of  another.  In  the  latter  case  the 
property  was  in  the  wife,  and  passed  at  once  to  the  husband; 
in  the  former  the  wife  had  a  mere  jus  in  personam,  which  the 
husband  might  enforce  if  he  chose,  but  which  was  still  cap- 
able of  reverting  to  the  wife  if  the  husband  died  without 
enforcing  it. 

The  chattels  real  of  the  wife  (i^.,  personal  property,  dependent 
on,  and  partaking  of,  the  nature  of  realty,  such  as  leaseholds) 
passed  to  the  husband,  subject  to  the  wife's  right  of  survivorship, 
unless  barred  by  the  husband  by  some  act  done  during  his  life. 
A  disposition  by  will  did  not  bar  the  wife's  interest;  but  any 
disposition  inter  vivos  by  the  husband  was  valid  and  effective. 

The  courts  of  equity,  however,  greatly  modified  the  rules  of 
the  common  law  by  the  introduction  of  the  wife's  separate 
estate,  i.e.  property  settled  to  the  wife  for  her  separate  use, 
independently  of  her  husband.  The  principle  seems  to  have 
been  originally  admitted  in  a  case  of  actual  separation,  when 
a  fund  was  given  for  the  maintenance  of  the  wife  while  living 
apart  from  her  husband.  And  the  conditions  under  which 
separate  estate  might  be  enjoyed  had  taken  the  Court  of  Chancery 
many  generations  to  develop.  No  particular  form  of  words  was 
necessary  to  create  a  separate  estate,  and  the  intervention  of 
trustees,  though  common,  was  not  necessary.  A  clear  intention 
to  deprive  the  husband  of  his  common  law  rights  was  suflicient 
to  do  so.  In  such  a  case  a  married  woman  was  entitled  to  deal 
with  her  property  as  if  she  was  unmarried,  although  the  earlier 
decisions  were  in  favour  of  requiring  her  binding  engagements 
to  be  in  writing  or  under  seal.  But  it  was  afterwards  held  that 
any  engagements,  clearly  made  with  reference  to  the  separate 
estate,  would  bind  that  estate,  exactly  as  if  the  woman  had  been 
a  feme  sole.  Connected  with  the  doctrine  of  separate  use  was 
the  equitable  contrivance  of  restraint  on  anticipation  with' which 
later  legislation  has  not  interfered,  whereby  property  might  be 
so  settled  to  the  separate  use  of  a  married  woman  that  she  could 
not,  during  coverture,,  alienate  it  or  anticipate  the  income. 
No  such  restraint  is  recognized  in  the  case  of  a  man  or  of  a  feme 
sole,  and  it  depends  entirely  on  the  separate  estate;  and  the 
separate  estate  has  its  existence  only  during  coverture,  so  that 
a  woman  to  whom  such  an  estate  is  given  may  dispose  of  it  so 
long  as  she  is  unmarried,  but  becomes  bound  by  the  restraint  as 
soon  as  she  is  married.  In  yet  another  way  the  court  of  Chancery 
interfered  to  protect  the  interests  of  married  women.    When  a 

*  Curtesy  or  courtesy  has  been  explained  by  legal  writers  as 
"  arising  by  favour  of  the  law  of  England."  The  word  has  nothing 
to  do  with  courtesy  in  the  tense  of  complaisance. 
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liiisbaDd  KMii^t  the  aid  of  that  court  to  get  posscsuon  of  his 
wife's  €k§s€s  in  action,  he  was  required  to  make  a  provision 
for  her  and  her  children  out  of  the  fund  sought  to  be  recovered. 
This  is  called  the  wife's  equity  to  a  seUlemetU,  and  is  said  to  be 
hosed  oo  the  original  maxim  of  Chancery  jurisprudence,  that 
*'  he  who  seeks  equity  must  do  equity."  Two  other  property 
ioterests  of  minor  importance  are  recognised.  The  wife's  pin- 
Mary  is  a  provisbn  for  the  purchase  of  clothes  and  ornaments 
soitable  to  her  husband's  station,  but  it  is  not  an  absolute 
gift  to  the  separate  use  of  the  wife;  and  a  wife  surviving  her 
husband  cannot  claim  for  more  than  one  year's  arrears  of  pin- 
oaoaey.  Fcraphernalia  are  jewels  and  other  ornaments  given 
Co  the  wife  by  her  husband  for  the  purpose  of  being  worn  by  her, 
but  not  as  her  separate  property.  The  husband  may  dispose 
of  them  by  act  t«ter  9hos  but  not  by  will,  unless  the  will  confers 
oiher  benefits  on  the  wife,  in  which  case  she  must  elect  between 
the  will  and  the  paraphernalia.  She  may  also  on  the  death 
of  the  httsband  claim  /paraphernalia,  provided  all  creditors 
have  been  satisfied,  her  right  being  superior  to  that  of  any 


The  corresponding  interest  of  the  wife  in  the  property  of  the 
husband  is  much  more  meagre  and  illusory.  Besides  a  general 
light  to  maintenance  at  her  husband's  expense,  she  has  at  common 
law  a  right  to  dower  (g.v.)  in  her  husband's  lands,  and  to  a  pars 
reUffnahilis  (third)  of  his  personal  estate,  if  he  dies  intestate. 
The  former,  which  originally  was  a  solid  provision  for  widows, 
has  by  the  ingenuity  of  conveyancers,  as  well  as  by  positive 
enactment,  been  reduced  to  very  slender  dimensions.  It  may 
be  destroyed  by  a  mere  declaration  to  that  effect  on  the  part 
of  the  husband,  as  well  as  by  his  conveyance  of  the  land  or  by 
bbwilL 

The  common  practice  of  regulating  the  rights  of  husband, 
wife  and  children  by  marriage  settlements  obviates  the  hardships 
of  the  common  law — at  least  for  the  women  of  the  wealthier 
daises.  The  legislature  by  the  Married  Women's  Property 
Acts  of  1870, 1874,  i88s  (which  repealed  and  consolidated  the  acts 
of  1870  and  1874),  1893  and  IQ07  introduced  very  considerable 
chaages.  The  chief  provisions  of  the  Married  Women's  Property 
Aa  1883,  wittcfa  enormously  improved  the  position  of  women 
■ftprotccted  by  marriage  settlement,  are,  shortly,  that  a  married 
woman  is  capable  of  acquiring,  holding  and  disposing  of  by  will 
or  otherwise,  any  real  and  personal  property,  in  the  same  manner 
as  if  she  were  a/rair  i«/r,  without  the  intervention  of  any  trustee. 
The  property  of  a  woman  married  after  the  beginning  of  the 
act.  whether  belonging  to  her  at  the  time  of  marriage  or  acquired 
after  marriage,  is  held  by  her  as  tifeme  sole.  The  same  is  the  case 
with  property  acquired  after  the  beginning  of  the  act  by  a  woman 
married  before  the  act.  After  marriage  a  woman  remains  liable 
lor  attcsupiial  debts  and  liabilities,  and  as  between  her  and  her 
husband,  in  the  absence  of  contract  to  the  contrary,  her  separate 
property  is  deemed  primarily  liable.  The  husband  is  only 
kahle  to  the  extent  of  property  acquired  from  or  through  his 
wile.  The  aa  also  contained  provisions  as  to  stock,  investment, 
nsttranor,  evidence  and  other  matters.  The  effect  of  the  act 
was  to  render  obsolete  the  law  as  to  what  created  a  separate 
wm  or  a  reduction  into  possession  of  ckoses  in  action,  as  to  equity 
to  a  settlement,  as  to  fraud  on  the  husband's  marital  rights, 
■ad  as  to  the  inability  of  one  of  two  married  persons  to  give 
s  1^  to  the  other,  ^so,  in  the  case  of  a  gift  to  a  husband  and 
«3e  la  terms  which  would  make  them  joint  tenants  if  unmarried, 
they  00  longer  take  as  one  person  but  as  two.  The  act  contained 
a  special  saving  of  existing  and  future  settlements;  a  settlement 
being  stiU  necessary  where  it  is  desired  to  secure  only  the  enjoy- 
ment of  the  income  to  the  wife  and  to  provide  for  children. 
The  act  by  itself  would  enable  the  wife,  without  regard  to  family 
daims,  insuntly  to  part  with  the  whole  of  any  property  which 
mii^t  come  to  her.  Restraint  on  anticipation  was  preserved 
by  the  act,  Bubjcct  to  the  liability  of  such  property  for  antenuptial 
debts,  and  to  the  power  given  by  the  Conveyancing  Act  x88t 
to  bind  a  married  woman's  interest  notwithstanding  a  clause 
of  restraint.  The  Married  Women's  Properly  Act  of  1893 
Rpeakd  two  clauses  in  the  act  of  1882,  the  exact  bearing  of 


which  had  been  a  matter  of  controversy.  It  provided  specifically 
that  every  contract  thereinafter  entered  into  by  a  married 
woman,  otherwise  than  as  an  agent,  should  be  deemed  to  be  a 
contract  entered  into  by  her  with  respect  to  and  be  binding 
upon  her  separate  property,  whether  she  was  or  was  not  in  fact 
possessed  of  or  entitled  to  any  separate  property  at  the  time 
when  she  entered  into  such  contract,  that  it  should  bind  all 
separate  property  which  she  might  at  any  time  or  thereafter 
be  possessed  of  or  entitled  to,  and  that  it  should  be  enforceable 
by  process  of  law  against  all  property  which  she  might  thereafter, 
while  discovert,  be  possessed  of  or  entitled  to.  The  act  of  1907 
enabled  a  married  woman,  without  her  husband,  to  dispose  of 
or  join  in  disposing  of,  real  or  personal  property  held  by  her 
solely  or  jointly  as  trustee  or  personal  representative,  in  like 
manner  as  if  she  were  a  feme  sole.  It  also  provided  that  a  settle- 
ment or  agreement  for  settlement  whether  before  or  after 
marriage,  respecting  the  property  of  the  woman,  should  not 
be  valid  unless  executed  by  her  if  she  was  of  full  age  or  confirmed 
by  her  after  she  attained  full  age.  The  Married  Women's 
Property  Act  1908  removed  a  curious  anomaly  by  enacting 
that  a  married  woman  having  separate  property  should  be 
equally  liable  with  single  women  and  widows  for  the  maintenance 
of  parents  who  are  in  receipt  of  poor  relief. 

The  British  colonies  generally  have  adopted  the  principles  of 
the  English  acts  of  1882  and  1893. 

Law  of  Scotland. — ^The  law  of  Scotland  differs  less  from  English 
law  than  the  use  of  a  very  different  terminology  would  lead  us  to 
suppose.  The  phrase  communio  bomerum  has  been  employed  to 
exprett  the  interest  which  the  spouses  have  in  the  mamibU  property 
of  both,  but  its  use  has  been  severely  censured  as  essentially  in- 
accurate and  misleading.  It  has  been  contended  that  there  was  no 
real  community  of  goods,  and  no  partnership  or  societas  between 
the  spouses.  The  wife's  movable  property,  with  certain  exceptions, 
and  subject  to  special  agreements,  became  as  absolutely  the  property 
of  the  husband  as  it  did  in  English  law.  The  notion  of  a  communxo 
was,  however,  favoured  by  the  peculiar  rights  of  the  wife  and  children 
on  the  dissolution  of  the  marriage.  Previous  to  the  Intestate 
Movable  Succession  (Scotland)  Act  1855  the  law  stood  as  follows. 
The  'fund  formed  by  the  movable  property  of  both  spouses  may  be 
dealt  with  by  the  husband  as  he  pleases  during  life;  it  is  increased 
by  his  acquisitions  and  diminished  by  his  debts.  The  respective 
shares  contributed  by  husband  and  wife  return  on  the  dissolution  of 
the  marria^  to  them  or  their  representatives  if  the  marriage  be 
dissolved  within  a  year  and  a  day,  and  without  a  living  child.  Other- 
wise the  division  is  into  two  or  three  shares,  according  as  children  are 
existing  or  not  at  the  dissolution  of  the  marriage.  On  the  death  of- 
the  husband,  his  children  uke  one-third  (called  (rfi/im).  the  widow 
takes  one-third  (jus  relictae),  and  the  remaining  one-third  (the  dead 
pari)  goes  according  to  his  will  or  to  his  next  of  kin.  If  there  be  no 
children,  the  jits  mictae  and  the  dead's  part  are  each  one-half.  If 
the  wife  die  before  the  husband,  her  representatives,  whether  children 
or  not,  are  creditors  for  the  value  of  ner  share.  The  statute  above- 
mentioned,  however,  enacts  that  "  where  a  wife  shall  predecease  her 
husband,  the  next  of  kin,  executors  or  other  representatives  of  such 
wife,  whether  testate  or  intestate,  shall  have  no  right  to  any  share  of 
the  goods  in  communion:  nor  shall  any  legacy  or  bequest  or  testa- 
mentary disposition  thereof  by  such  wile,  artect  or  attach  to  the  said 
goods  or  any  portion  thereof.  It  also  abolishes  the  rule  by  which 
the  shares  revert  if  the  marriage  does  not  subsist  for  a  year  and  a  day. 
Several  later  acts  apply  to  Scotland  some  of  the  principles  of  the 
English  Married  Women's  Property  Acts.  These  are  the  Married 
Women's  Property  (Scotland)  Act  1877.  which  protects  the  earnings, 
&c..  of  wives,  and  limits  the  husband's  liabiiity  for  antenuptial  debts 
of  the  wife,  the  Married  Women's  Policies  of  Assurance  (Scotland) 
Act  1 880.  whkh  enables  a  woman  to  contract  for  a  policy  of  auurance 
for  her  separate  use,  and  the  Married  Women's  Property  (Scotland) 
Act  1881,  which  abolished  the  jm  mariti. 

A  wife's  heritable  property  does  not  pass  to  the  husband  on 
marriage,  but  he  acquires  a  right  to  the  administration  and  profits. 
His  courtesy,  as  in  English  law,  b  also  recognized.  On  the  other 
hand,  a  widow  has  a  lerce  or  life-rent  of  a  third  part  of  the  husband's 
heritable  estate,  unless  she  has  accepted  a  conventional  provision. 

Continental  Europe. — ^Since  1882  English  legislation  in  the  matter 
of  married  women's  property  has  progressed  from  perhaps  the  most 
Inckward  to  the  foremast  place  in  Europe.  By  a  curious  contrast, 
the  only  two  European  countries  where,  in  the  absence  of  a  settle- 
ment to  the  contrary,  independence  of  the  wife's  property  was  recog- 
nized, were  Russia  and  Italy.  But  there  b  now  a  marked  tendency 
towards  contractual  emancipation.  Sweden  adopted  a  law  on  this 
subject  in  1874,  Denmark  in  1880,  Norway  in  1888.  Germany 
followed,  the  Civil  Code  whkrh  came  into  operation  in  1900  (Art. 
1367)  providing  that  the  wife's  wages  or  earnings  shall  form  part  of 
ber  VorbekoUspu  or  separate  property,  which  a  previous  ankle 
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(1365)  placed  beyond  the  husband  s  control.  As  regards  property 
accruing  to  the  wife  in  Germany  by  succession,  will  or  sift  inUr 
vnos,  it  is  only  separate  property  where  the  donor  has  deliberately 
stipulated  exclusion  of  the  husband's  right. 

In  France  it  seemed  as  if  the  system  of  community  of  property 
was  ingrained  in  the  institutions  of  the  countrj^.  But  a  lavf  of  1907 
has  brought  France  into  line  with  other  countries.  This  law  sives  a 
married  %tfoman  sole  control  over  earnings  from  her  ixrsonaT  work 
and  savings  therefrom.  She  can  with  such  money  acquire  personalty 
or  realty,  over  the  former  of  which  she  has  absolute  control.  But 
if  she  aSuses  her  r^hts  by  squandering  her  money  or  administering 
her  property  badly  or  imprudently  the  husband  may  apply  to  the 
court  to  have  her  freedom  restrictra. 

American  Law. — In  the  United  States,  the  revolt  against  the 
common  law  theory  of  husband  and  wife  was  carried  farther  than  in 
England,  and  legislation  early  tended  in  the  direction  of  absolute 
equality  between  the  sexes.  Each  state  has,  however,  taken  its 
own  way  and  selected  its  own  time  for  introducing  modifications  of 
the  existing  law,  so  that  the  legislation  on  this  subject  is  now 
exceedingly  complicated  and  difficult.  James  Schouier  (Law  of 
Domestic  RUations)  gives  an  account  of  the  general  result  in  the 
different  states  to  which  reference  may  be  made.  The  peculiar 
system  of  Homestead  Laws  in  many  of  the  states  (see  Homestead 
and  Exemption  Laws)  constitutes  an  inalienable  provision  for  the 
wife  and  family  of  the  householder. 

HU8HI  (Rumanian  Hust),  the  capital  of  the  department 
of  Falciu,  Rumania;  on  a  oranch  of  the  Jassy-Galatx  railway, 
9  m.  W.  of  the  river  Pruth  and  the  Russian  frontier.  Pop. 
(1900)  15,404,  about  one-fourth  being  Jews.  Hushi  is  an  episcopal 
see.  The  cathedral  was  built  in  1491  by  Stephen  the  Great  of 
Moldavia.  There  are  no  important  manufactures,  but  a  large 
fair  is  held  annually  in  September  for  the  sale  of  live-stock, 
and  wine  Is  produced  in  considerable  quantities.  Hushi  is  said 
to  have  been  founded  in  the  15th  century  by  a  colony  of  Hussites, 
from  whom  its  name  is  derived.  The  treaty  of  the  Pruth  between 
Russia  and  Turkey  was  signed  here  in  1711. 

HUSKISSON,  WILUAM  (1770-1S30),  English  statesman  and 
financier,  was  descended  from  an  old  Staffordshire  family  of 
moderate  fortune,  aqd  was  born  at  Birch  Moreton,  Worcester- 
shire, on  the  nth  of  March  1770.  Having  been  placed  in  his 
fourteenth  year  under  the  charge  of  his  maternal  great-uncle 
Dr  Gem,  physician  to  the  English  embassy  at  Paris,  in  1783 
he  passed  his  early  years  amidst  a  poUtical  fermentation  which 
led  him  to  take  a  deep  interest  in  politics.  Though  he  approved 
of  the  French  Revolution,  his  sympathies  were  with  the  more 
moderate  party,  and  he  became  a  member  of  the  "  club  of  1789," 
instituted  to  support  the  new  form  of  constitutional  monarchy 
in  opposition  to  the  anarchical  attempts  of  the  Jacobins.  He 
early  displayed  his  mastery  of  the  principles  of  finance  by  a 
Discours  delivered  in  August  1790  before  this  society,  In  regard 
to  the  issue  of  assignats  by  the  government.  The  Discours 
gained  him  conuderable  reputation,  but  as  it  failed  in  its  purpose 
he  withdrew  from  the  sodety.  In  January  1 793  he  was  appointed 
by  Dundas  to  an  office  created  to  direct  the  execution  of  the 
Aliens  Act;  and  in  the  discharge  of  his  delicate  duties  he  mani- 
fested such  ability  that  in  1795  he  was  appointed  under-secretary 
at  war.  In  the  following  year  be  entered  parliament  as  member  for 
Morpeth,  but  for  a  considerable  period  he  took  scarcely  any  part 
in  the  debates.  In  1800  he  inherited  a  fortune  from  Dr  Gem. 
On  the  retirement  of  Pitt  in  1801  he  resigned  office,  and  after 
contesting  Dover  unsuccessfully  he  withdrew  for  a  time  into 
private  life.  Having  in  1804  been  chosen  to  represent  Liskeard, 
he  was  on  the  restoration  of  the  Pitt  ministry  appointed  secretary 
of  the  treasury,  holding  office  till  the  dissolution  of  the  ministry 
after  the  death  of  Pitt  in  January  x8o6.  After  being  elected 
for  Harwich  in  1807,  he  accepted  the  same  office  under  the  duke 
of  Portland,  but  he  withdrew  from  the  ministry  along  with 
Canm'ng  in  1809.  In  the  following  year  he  published  a  pamphlet 
on  the  currency  system,  which  confirmed  his  reputation  as  the 
ablest  financier  of  his  time;  but  his  free-trade  principles  did  not 
accord  with  those  of  his  party.  In  1813  he  was  returned  for 
Chichester.  When  in  1814  he  re-entered  the  public  service,  it 
was  only  as  chief  commissioner  of  woods  and  forests,  but  his 
influence  was  from  this  time  very  great  in  the  commercial  and 
financial  legislation  of  the  country.  He  took  a  prominent  part 
in  the  corn-law  debates  of  1814  and  1815;  and  in  1819  he 
presented  a  memorandum  to  Lord  Liverpool  advocating  a  large 


reduction  in  the  unfunded  debt,  and  explaining  a  method  for 
the  resumption  of  cash  payments,  which  was  embodied  in  the 
act  passed  the  same  year.  In  1821  he  was  a  member  of  the 
committee  appointed  to  inquire  into  the  causes  of  the  agricultural 
distress  then  prevailing,  and  the  proposed  relaxation  of  the  corn 
laws  embodied  in  the  report  was  understood  to  have  been  chiefly 
due  to  his  strenuous  advocacy.  In  1823  he  was  appointed 
president  of  the  board  of  trade  and  treasurer  of  the  navy,  and 
shortly  afterwards  he  received  a  seat  in  the  cabinet.  In  the 
same  year  he  was  returned  for  Liverpool  as  successor  to  Canning, 
and  as  the  only  man  who  could  reconcile  the  Tory  merchants 
to  a  free  trade  policy.  Among  the  more  important  legislative 
changes  with  which  he  was  principally  connected  were  a  reform 
of  the  Navigation  Acts,  admitting  other  nations  to  a  full  equality 
and  reciprocity  of  shipping  duties;  the  repeal  of  the  labour  laws; 
the  introduction  of  a  new  sinking  fund;  the  reduction  of  the 
duties  on  manufactures  and  on  the  importation  of  foreign  goods, 
and  the  repeal  of  the  quarantine  duties.  In  accordance  with 
his  suggestion  Canning  in  1827  introduced  a  measure  on  the 
corn  laws  proposing  the  adoption  of  a  sliding  scale  to  regulate 
the  amount  of  duty.  A  misa|H>rehension  between  Huskisson 
and  the  duke  of  Wellington  led  to  the  duke  proposing  an  amend- 
ment, the  success  of  which  caused  the  abandonment  of  the 
measure  by  the  government.  After  the  death  of  Canning  in  the 
same  year  HuskissOn  accepted  the  secretaryship  of  the  colonies 
under  Lord  Goderich,  an  office  which  he  continued  to  hold  in 
the  new  cabinet  formed  by  the  duke  of  Wellington  in  the  following 
year.  After  succeeding  with  great  difficulty  in  inducing  the 
cabinet  to  agree  to  a  compromise  on  the  corn  laws,  Huskisson 
finally  resigned  office  in  May  1829  on  account  of  a  difference 
with  his  colleagues  in  regard  to  the  disfranchisement  of  East 
Retford.  Gn  the  1 5th  of  September  of  the  following  year  he  was 
accidentally  killed  by  a  locomotive  engine  while  present  at  the 
opening  of  the  Liverpool  and  Manchester  railway. 
See  the  Life  of  HuskissM,  by  J.  Wright  (London,  1831). 

HUSS  (or  Hus),  JOHN  (c.  1373-1415),  Bohemian  reformer  and 
martyr,  was  born  at  Ilussinecz,*  a  market  village  at  the  foot  of 
the  B5hmerwald,  and  not  far  from  the  Bavarian  frontier,  between 
1373  and  X37S,  the  exact  date  being  uncertain.  His  parents 
appear  to  have  been  well-to-do  Czechs  of  the  peasant  class. 
Of  his  early  life  nothing  is  recorded  except  that,  notwithstanding 
the  early  loss  of  his  father,  he  obtained  a  good  elementary 
education,  first  at  Hussinecz,  and  afterwards  at  the  neighbouring 
town  of  Prachaticx.  At,  or  only  a  very  little  beyond,  the 
usual  age  he  entered  the  recently  (1348)  founded  university  of 
Prague,  where  he  became  bachelor  of  arts  in  1393,  bachelor 
of  theology  in  1394,  and  master  of  arts  in  1396.  In  139S 
he  was  chosen  by  the  Bohemian  "  nation  "  of  the  university 
to  an  examinership  for  the  bachelor's  degree;  in  the 
same  year  he  began  to  lecture  also,  and  there  is  reason  to 
believe  that  the  philosophical  writings  of  Wycliffe,  with  which 
he  had  been  for  some  y«irs  acquainted,  were  his  text-books. 
In  October  1401  he  was  made  dean  of  the  philosophical  faculty, 
and  for  the  half-yearly  period  from  October  1402  to  April  1403 
he  held  the  office  of  rector  of  the  university.  In  1402  also  he 
was  made  rector  or  curate  (capeUarius)  of  the  Bethlehem  chapel, 
which  had  in  1391  been  erected  and  endowed  by  some  zealous 
citizens  of  Prague  for  the  purpose  of  providing  good  popular 
preaching  in  the  Bohemian  tongue.  This  appoinment  had 
a  deep  infltience  on  the  already  vigorous  religious  life  of  Huss 
himself;  and  one  of  the  effects  of  the  earnest  and  ihdependent 
study  of  Scripture  into  which  it  led  him  was  a  profound  conviction 
of  the  great  value  not  only  of  the  philosophical  but  also  of  the 
theological  writings  of  Wycliffe. 

This  newly-formed  sympathy  with  the  English  reformer  did 
not,  in  the  first  instance  at  least,  involve  Huss  in  any  conscious 
opposition  to  the  established  doctrines  of  Catholicism,  or  in 
any  direct  conflict  with  the  authorities  of  the  church;  and  for 

*  From  which  the  name  Huss,  or  more  properly  Hus.  an  abbrevia- 
tion  adopted  by  himself  about  1396,  is  derived.  Prior  to  that  date 
he  was  invariably  known  as  Johann  Hussynecx,  Huninecz,  Hussenica 
or  U«  Hussynecz. 
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Kvcal  5CUI  lie  amtinned  to  act  in  foD  accord  with  hb  archbishop 
(Sbyojck,  or  Sbynko,  of  Haaenburg).  Thus  in  1405  he,  with 
other  two  masters,  was  commissioned  to  examine  into  certain 
rrpotcd  mirarlrt  at  Wilsoack,  near  Wittenberg,  which  had 
caused  that  church  to  be  made  a  resort  of  pilgrims  from  all  parts 
of  Eoope.  The  result  of  their  report  was  that  all  pilgrimage 
thither  from  the  province  of  Bohemia  was  prohibited  by  the 
aichbishop  oa  pain  of  ezoommunication,  while  Huss,  with  the 
fun  sanction  of  his  superior,  gave  to  the  world  his  first  published 
writing,  entitled  De  Omni  Sangmne  Ckristi  ChrificatOf  in  which 
he  dffhimitl  hi  no  measured  terms  against  forg^i  miracles  and 
cfdfwaftiral  greed,  urging  Christians  at  the  same  time  to  desist 
bom  kioking  for  sensible  signs  of  Christ's  presence,  but  rather 
to  ttA  Him  in  His  enduring  word.  More  than  once  also  Huss, 
together  with  his  friend  Stanislaus  of  Znaim,  was  appointed 
to  be  sjmod  preacher,  and  in  this  capacity  he  delivereid  at  the 
proviodal  councils  of  Bohemia  many  faithful  admonitions. 
As  eaity  as  the  28th  of  May  1403,  it  is  true,  there  had  been  held 
a  uuvcnity  disputation  about  the  new  doctrines  of  Wydiffe, 
which  had  resulted  in  the  condemnation  of  certain  propositioos 
presumed  to  be  his;  five  years  later  (May  ao,  1408)  this  decision 
had  been  refined  into  a  declaration  that  these,  forty-five  in 
■amber,  wen  not  to  be  tau^t  in  any  heretical,  erroneous 
or  offensive  sense.  But  it  was  only  sbwiy  that  the  growing 
sympathy  of  Huss  with  Wydiflfe  unfavourably  affected  his 
rrlitiniMi  with  his  colleagues  m  the  priesthood.  In  1408,  however, 
the  dergj  of  the  dty  and  archiepiscopal  diocese  of  Prague  laid 
before  the  archbishop  a  formal  complaint  against  Huss,  arising 
out  of  strong  ez|xeasions  with  regard  to  clerical  abuses  of  which 
he  had  made  use  in  his  public  discourses;  and  the  result  was 
that,  having  been  first  deprive!  of  his  appointment  as  synodal 
preadier,  he  was,  after  a  vain  attempt  to  defend  himself  in 
writing,  poblkly  f<»bidden  the  eierdse  of  any  priestly  function 
throo^MMit  the  dioeeae.  Simultaneously  with  these  proceedings 
in  Bobeaia,  negotiations  had  been  going  on  for  the  removal  of 
the  loag-oontlnued  papal  schism,  and  it  had  become  apparent 
that  a  satisfactory  solutim  could  only  be  secured  if,  as  seemed 
ooC  impowihie,  the  supporters  of  the  rival  popes,  Benedict  XUI. 
and  Cngory  XU.,  could  be  induced,  in  view  of  the  approaching 
coQoczl  of  Pisa,  to  pledge  themselves  to  a  strict  neutrality. 
With  this  end  King  Wenceslaus  of  Bohemia  had  requested  the 
co-operation  of  the  archbishop  and  his  dergy,  and  also  the 
sopport  of  the  university,  in  both  inBtancfS  unsuccessfully, 
afehottgli  in  the  case  of  the  latter  the  Bohemian  "  nation,"  with 
Hias  al  its  head,  had  only  been  overborne  by  the  votes  of  t|ie 
Bavarians,  Saacms  and  Poles.  There  followed  an  expression 
of  nafinnaltit  and  particularistic  as  opposed  to  ultramontane 
and  also  to  German  feeling,  which  undoubtedly  was  of  supreme 
importance  for  the  whole  of  the  subsequent  career  of  Huss.  In 
compliance  with  this  feeling  a  royal  edict  O^'^iui'y  ^^1  ^Aog) 
was  iasoed,  by  which,  in  alleged  conformity  with  Paris  usage, 
and  with  the  original  charter  of  the  university,  the  Bohemian 
**  nation  "  received  three  votes,  while  only  one  was  allotted  to 
the  other  three  "nations"  combined;  whereupon  all  the 
fora^Mfs,  to  the  number  of  several  thousands,  almost  im- 
mrdiarriy  withdrew  from  Prague,  an  occurrence  which  led  to 
the  fomation  shortly  afterwards  of  the  university  of  Leipzig. 

It  was  a  dangerous  triumph  for  Huss;  for  his  popularity 
at  coort  and  in  the  general  community  had  been  secured  only 
ai  the  price  of  clerical  antipathy  everywhere  and  of  much  German 
bi-wilL  Among  the  first  results  of  the  changed  order  of  things 
were  on  the  one  hand  the  election  of  Huss  (October  1409)  to  be 
again  nctor  of  the  vniveisity,  but  on  the  other  hand  the  appomt- 
neat  by  the  archbishop  of  an  inquisitor  to  inquire  into  charges 
of  hrmiral  teaching  and  inflammatory  preaching  brou^t 
against  Um.  Be  had  spoken  disrespectfully  of  the  church,  it 
was  said,  had  even  hinted  that  Antichrist  mij^t  be  found  to 
be  in  Rome,  had  fomented  in  his  preaching  the  quarrel  between 
BtAemiaas  and  Germans,  and  had,  notwithstanding  all  that 
bad  paaaed,  coathMied  to  speak  of  Wydiffe  as  both  a  pious  man 
aad  an  orthodox  teacher.  The  direct  result  of  this  investigation 
is  not  known,  but  it  is  impossible  to  disconnect  from  it  the 


promulgation  by  Pope  Alexander  V.,  on  the  aoth  of  December 
Z409,  of  a  bull  which  ordered  the  abjuration  of  all  Wydiffite 
heresies  and  the  surrender  of  all  his  books,  while  at  the  same 
time— a  measure  specially  levelled  at  the  pulpit  of  Bethlehem 
chapd— all  preaching  was  prohibited  except  in  localities  which 
had  been  by  long  usage  set  apart  for  that  use.  This  decree,  as 
soon  as  it  was  published  in  Prague  (March  9, 14x0),  led  to  much 
popular  agitation,  and  provoked  an  appeal  by  Huss  to  the 
pope's  better  informed  judgment;  the  archbishop,  however, 
resolutely  insisted  on  carrying  out  his  instructions,  and  in  the 
following  July  caused  to  be  publidy  burned,  in  the  courtyard 
of  his  own  palace,  upwards  of  200  voliunes  of  the  writings  of 
Wydiffe,  wUle  he  pronounced  solemn  sentence  of  excommunicap 
tion  against  Huss  and  certain  of  his  friends,  who  had.  in  the 
meantime  again  protested  and  appealed  to  the  new  pope 
(John  XXUI.).  Again  the  populace  rose  on  behalf  of  their  hero, 
who,  in  his  turn,  strong  in  the  oonsdentious  conviction  that "  in 
the  things  which  pertain  to  salvation  God  is  to  be  obeyed  rather 
than  num,"  continued  uninterruptedly  to  preach  in  the  Bethlehem 
chapd,  and  in  the  university  began  publidy  to  defend  the  so- 
.tiilled  heretical  treatises  of  Wydiffe,  while  from  king  and  queen, 
nobles  and  burghers,  a  petition  was  sent  to  Rome  praying  that 
the  condemnation  and  prohibition  in  the  bull  of  Alexander  V. 
might  be  quashed.  Negotiations  were  carried  on  for  some  months, 
but  in  vain;  in  March  1411  the  ban  was  anew  pronounced  upon 
Huss  as  a  disobedient  son  of  the  church,  while  the  magistrates 
and  coundlloxs  of  Prague  who  had  favoured  him  were  threatened 
with  a  similar  penalty  in  case  of  their  giving  him  a  contimiadous 
supporL  Ultimatdy  the  whole  dty,  which  continued  to  harbour 
him,  was  laid  under  interdict;  yet  he  went  on  preaching,  and 
masses  were  celebrated  as  usual,  so  that  at  the  date  of  Archbishop 
Sbynko's  death  in  September  Z411,  it  seemed  as  if  the  efforts  of 
ecclesiastical  authority  had  resulted  in  absolute  failure. 

.The  struggle,  however,  entered  on  a  new  phase  with  the 
appearance  at  Prague  in  May  14x2  of  the  papal  emissary  charged 
with  the  proclamation  of  the  papal  bulls  by  which  a  religious 
war  was  decreed  against  the  excommunicated  King  Ladislaus 
of  Naples,  and  indulgence  was  promised  to  all  who  fdiould  take 
part  in  it,  on  terms  similar. to  those  which  had  been  enjoyed 
by  the  earlier  crusaders  to  the  Holy  Land.  By  his  bold  and 
thorough-going  opposition  to  this  mode  of  procedure  against 
Ladislaus,  and  still  more  by  his  doctrine  that  indulgence  could 
never  be  sold  without  simony,  and  could  n<^  be  lawfully  granted 
by  the  church  except  on  condition  of  genuine  contrition  and 
repentance,  Huss  at  last  isolated  himsdf,  not  only  from  the 
archiepiscopal  party  under  Albik  of  Unitschow,  but  also  from 
the  theological  faculty  of  the  university,  and  ttpcdahy  from 
such  men  as  Stanislaus  of  Zoalm  and  Stephen  Paletz,  who  until 
then  had  been  his  chief  supporters.  A  popular  demonstration, 
in  which  the  papal  bulls  had  been  paraded  through  the  streets 
with  circumstances  of  peculiar  ignominy  and  finally  burnt,  led 
to  intervention  l^  Wenceslaus  on  behalf  of  public  order;  three 
young  men,  for  having  openly  asserted  the  unlawfulness  of  the 
papal  indulgence  after  silence  had  been  enjoined,  were  sentenced 
to  death  (June  X412);  the  excommunication  against  Huss  was 
renewed^  and  the  interdict  again  laid  on  all  pUoes  which  should 
give  him  shdter— a  measure  which  now  began  to  be  more  strictly 
regarded  by  the  clergy,  so  that  in  the  following  December 
Huss  had  no  alternative  but  to  yidd  to  the  express  wish  of  the 
king  by  temporarily  withdrawing  from  Prague.  A  provincial 
synod,  held  at  the  Instance  of  Wenceslaus  in  February  X4Z3, 
broke  up  without  having  reached  any  practical  result;  and 
a  comm^on  appointed  shortly  afterwards  also  failed  to  bring 
about  a  recondliation  between  Huss  and  his  adversaries.  The 
so-called  heretic  meanwhile  spent  his  time  partly  at  Koxihradek, 
some  45  m.  south  of  Prague,  and  partly  at  Krakowitz  in 
the  immediate  ndghbourhood  of  the  capital,  occasionally 
giving  a  course  of  open-air  preaching,  but  finding  his  chi^ 
empk>yment  in  maintaining  that  copious  correspondence  of 
which  some  precious  fragments  still  are  extant,  and  in  the 
composition  of  the  treatise,  De  EccUsia^  which  subsequently 
furnished  most  of  the  material  for  the  capital  charges  brought 
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agdoal  him,  and  was  formeily  oonsdered  the  most  important  of 
h^  works,  though  it  is  mainly  a  transcript  of  WydiiOfe's  work 
of  the  same  name. 

During  the  year  r4i3  the  arrangonents  for  the  meeting  of 
a  general  coundl  at  Constance  were  agreed  upon  between 
SIgismtmd  and  Pope  John  XXm.  The  objects  originally 
contemplated  had  been  the  restoration  of  the  unity  of  the  church 
and  its  reform  in  head  and  members;  but  so  great  had  become 
the  prominence  of  Bohemian  affairs  that  to  these  also  a  first 
place  in  the  programme  of  the  approaching  oecumenical  assembly 
required  to  be  assigned,  and  for  their  satisfactory  settlement 
the  presence  of  Hua  was  necessary.  His  attendance  was  ac- 
cordin^y  requested,  and  the  invitation  was  willin^y  accepted 
as  giving  him  a  long-wished-for  opportunity  both  of  publicly 
vindicating  himsdf  from  duuges  which  he  fdt  to  be  grievous, 
and  of  lo]^y  making  confession  for  Christ.  He  set  out  from 
Bohemia  on  the  14th  of  October  X4i4>  not,  however,  until  he 
had  carefully  ordered  all  his  private  affairs,  with  a  presentiment, 
which  he  did  not  conceal,  that  in  all  probability  he  was  going 
to  his  death.  The  journey,  which  appears  to  have  been  under- 
taken with  the  usual  passport,  and  under  the  protection  of 
several  powerful  Bohemian  friends  (John  of  Chlum,  Wenoeslaus 
of  Duba,  Henry  of  Chlum)  who  accompanied  him,  was  a  ytry 
prosperous  one;  and  at  almost  all  the  halting-idaces  he  was 
received  with  a  consideration  and  enthusiastic  sympathy  which 
he  had  hardly  expected  to  meet  with  anywhere  in  Germany. 
On  the  3rd  of  November  he  arrived  at  Constance;  shortly  after- 
wards there  was  put  into  his  hands  the  famous  imperial  "  safe 
conduct,"  the  promise  of  which  had  been  one  of  his  inducements 
to  quit  the  comparative  security  he  had  enjoyed  in  Bohedua. 
This  safe  conduct,  which  had  been  frequently  printed,  stated 
that  Huss  should,  whatever  judgment  might  be  passed  on  him, 
be  allowed  to  return  freely  to  Bohemia.  This  by  no  means 
provided  for  his  immtmity  from  punishment.  If  faith  to  him 
had  not  been  broken  he  would  have  been  sent  back  to  Bohemia 
to  be  punished  by  his  sovereign,  the  king  of  Bohemia.  The 
treadieiy  of  King  Sigismtmd  is  undeniable,  and  was  indeed 
admitted  by  the  king  himself.  The  safe  conduct  was  probably 
indeed  given  by  him  to  entice  Huss  to  Constance.  On  the  4th 
of  December  the  pope  appointed  a  commission  of  three  bishops  to 
investigate  the  case  against  the  heretic,  and  to  procure  witnesses; 
to  the  demand  of  Huss  that  be  might  be  permitted  to  employ 
an  agent  in  his  defence  a  favourable  answer  was  at  first  given, 
but  ^terwards  even  this  concession  to  the  forms  of  justice  was 
denied.  While  the  commission  was  engaged  in  the  prosecution 
of  its  enquiries,  the  flight  of  Pope  John  XXIII.  took  place  on 
the  2oth  of  March,  an  event  which  furnished  a  pretext  for  the 
removal  of  H\iss  from  the  Dominican  convent  to  a  more  secure 
and  more  severe  place  of  confinement  under  the  charge  of  the 
bishop  of  Constance  at  Gottlieben  on  the  Rt^ine.  On  the  4th 
c^  May  the  temper  ot  the  council  on  the  doctrinal  questions  in 
dispute  was  fully  revealed  in  its  unanimous  condemnation  of 
Wydiffe,  especially  of  the  so<alled  "forty-five  articles"  as 
erroneous,  heretical,  revolutionary.  It  was  not,  however,  uintil 
the  5tb  of  Jime  that  the  case  of  Huss  came  up  for  hearing;  the 
meeting,  which  was  an  exceptionally  full  one,  took  place  in  the 
refectory  of  the  Franciscan  doister.  Autograph  oofues  of  his 
work  Dc  EccUsia  and  of  the  controversial  tracts  which  he  had 
written  against  Paleta  and  Stanislaus  of  Znaim  having  been 
acknowledged  by  him,  the  extracted  prqMsitions  on  which  the 
prosecution  based  their  charge  of  heresy  were  read;  but  as 
soon  as  the  accused  began  to  enter  upon  his  defence,  he  was 
assailed  by  violent  outcries^  amidst  which  it  was  impossible 
for  him  to  be  heard,  so  that  he  was  compelled  to  bring  his  speech 
to  an  abrupt  dose,  which  he  did  with  the  calm  remark:  "  In 
such  a  council  as  this  I  had  expected  to  find  more  propriety, 
piety  and  order."  It  was  found  necessary  to  adjourn  the 
sitting  imtil  the  7th  of  June,  on  which  occasion  the  outward 
decendes  were  better  observed,  partly  no  doubt  from  the  drcum- 
stance  that  Sipsmund  was  present  in  person.  The  propositions 
which  had  been  extracted  from  the  Dt  Ecdesia  were  again  brought 
o,  and  the  relations  between  Wydiffe  and  Huss  were  discussed. 


the  object  of  the  prosecution  being  to  fasten  upon  the  latter  tlie 
charge  of  having  entirdy  adopted  the  doctrinal  system  of  the 
former,  induding  especially  a  denial  of  the  doctrine  of  transab- 
stantiation.  The  accused  repudiated  the  charge  of  having 
abandoned  the  Catholic  doctrine,  while  expressing  hearty 
admiration  and  respect  for  the  memory  of  Wydiffe.  Bdng 
next  asked  to  make  an  unqualified  submission  to  the  coundl, 
he  expressed  himsdf  as  unable  to  do  so,  while  stating  his  willing- 
ness to  amend  his  teaching  wherever  it  had  been  shown  to  be 
false.  With  this  the  proceedings  of  Uie  day  were  brought  to 
a  dose.  On  the  8th  of  June  the  propositions  extracted  from 
the  De  EcdcHa  were  again  taken  up  with  some  fulness  of  detail; 
some  of  these  he  repudiated  as  incorrectly  given,  others  he 
defended;  but  when  asked  to  make  a  general  recantation  he 
steadfastly  declined,  on  the  ground  that  to  do  so  would  be  a 
dishonest  admission  of  previous  guilt.  Among  the  propositions 
he  could  heartily  abjure  was  that  relating  to  transubstantiation; 
among  those  he  fdt  constrained  unflinchingly  to  rnaintain 
was  one  which  had  given  great  offence,  to  the  effect  that  Christ,' 
not  Peter,  is  the  head  of  the  church  to  whom  ultimate  appeal 
must  be  inade.  The  coundl,  however,  showed  itsdf  inaccessible 
to  all  his  arguments  and  explanations,  and  its  final  resolution, 
as  announceid  by  Pierre  d'AiUy,  was  threefold:  first,  that 
Huss  should  humbly  declare  that  he  had  erred  in  all  the  artides 
dted  against  him;  secondly,  that  he  should  promise  on  oath 
ndther  to  hold  nor  teach  them  in  the  future;  thirdly,  that 
he  should  pubUdy  recant  them.  On  his  declining  to  make 
this  submission  he  was  removed  from  the  bar.  Sigismund 
himself  gave  it  as  his  opinion  that  it  had  been  deariy  proved 
by  many  witnesses  that  the  accused  had  taught  many  pcmidoos 
heresies,  and  that  even  should  he  recant  he  otxght  never  to  be 
allowed  to  preach  or  teach  again  or  to  return  to  Bohemia,  but 
that  should  he  refuse  recanution  there  was  no  remedy  but  the 
stake.  During  the  next  four  weeks  no  effort  was  spared  to 
shake  the  determination  of  Huss;  but  he  steadfastly  refused 
to  swerve  from  the  path  which  oonsdence  had  once  made  dear. 
"  I  write  this,"  says  he,  in  a  letter  to  his  friends  at  Prague,  "  in 
prison  and  in  chains,  expecting  to-morrow  to  recdve  sentence 
of  death,  full  of  hope  in  God  that  I  shall  not  swerve  from  the 
truth,  nor  abjure  errors  imputed  to  me  by  false  witnesses." 
The  sentence  he  expected  was  pronounced  on  the  6th  of  July 
in  the  presence  of  Sigismund  and  a  full  sitting  of  the  council; 
once  and  again  he  attempted  to  remonstrate,  but  in  vain,  and 
finally  he  betook  himself  to  ^ent  prayer.  After  he  had  under- 
gone the  ceremony  of  degradation  with  all  the  childish  formalities 
usual  on  such  occasions,  his  soul  was  formally  consigned  by  all 
those  present  to  the  devil,  while  he  himself  with  dasped  hands 
and  uplifted  eyes  reverently  committed  it  to  Christ.  He  was 
then  handed  over  to  the  secular  arm,  and  immediatdy  led  to  the 
place  of  execution,  the  council  meanwhile  proceeding  unoon- 
cemedly  with  the  rest  of  its  business  for  the  day.  Many 
inddents  recorded  in  the  histories  make  manifest  die  meek- 
ness, fortitude  and  even  cheerfulness  with  which  he  went  to 
his  death.  After  he  had  been  tied  to  the  stake  and  the  faggots 
had  been  piled,  be  was  for  the  last  time  urged  to  recant,  but 
his  only  reply  was:  "  God  is  my  witness  that  I  have  never 
taught  or  preached  that  which  false  witnesses  have  testified 
against  me.  He  knows  that  the  great  object  of  all  my  pread&ing 
and  writing  was  to  convert  men  frcun  sin.  In  the  truth  of  that 
gospd  which  hitherto  I  have  written  taught  and  preached, 
I  now  joyfully  die."  The  fire  was  then  kindled,  and  his  voice 
as  it  audibly  prayed  in  the  words  of  the  "  Kyrie  Eleison  "  was 
soon  stifled  in  the  smoke.  When  the  flames  had  done  their 
office,  the  ashes  that  were  Idt  and  even  the  soil  on  which  they 
lay  were  carefully  removed  and  thrown  into  the  Rhine. 

Not  many  words  are  needed  to  convey  a  tolerably  adequate 
estimate  of  the  character  and  work  of  the  "  pale  thin  man  in 
mean  attire,"  who  in  sickness  and  poverty  thus  completed  the 
forty-sixth  year  of  a  busy  life  at  the  stake.  The  value  of  Huss 
as  a  scholar  was  formerly  underrated.  The  publication  of  hxa 
Super  I Y.  SenUniiarum  has  proved  that  he  was  a  man  of  profound 
learning.  ^  Yet  his  pxindpal  glory  will  always  be  founded  on  hi^ 


HUSSAR— HUSSITES 


^rfiltwl  teaddns.    It  ndght  not  be  easy  to  formulate  predady 

tbe  doctxinea  for  wUch  he  died,  and  certainly  some  of  them, 

as,  for  example,  that  regarding  the  church,  were  such  as  many 

Protestants  even  would  regard  as  unguarded  and  difficult  to 

harwoeht  with  the  maintenance  of  esctemal  church  order; 

bat  Us  is  undottbtedly  the  honour  of  having  been  the  chief  inter- 

■wfiaiy  In  handing  on  from  Wydiffe  to  Luther  the  torch  which 

kmdkd  the  Reformation,  and  of  having  been  one  of  the  bravest  of 

the  naityxs  who  have  died  in  the  cause  of  honesty  and  freedom, 

of  ptogtjs  and  of  growth  towards  the  light.  Q.  S.  Bl.) 

The  wocfcs  of  Hum  are  uanally  dasaed  under  four  heads:  the 
dogmatical  and  pokrotcal,  the  homiletkal,  the  exegetical  and  the 


cpMColafy.    In  the  earlier  editions  of  his  works  sumdent  care  was 


taloea  to  distinguish  between  his  own  writings  and  those  of 
WycMe  and  ochen  who  were  asaociatcd  with  him.  In  connexion 
with  his  ■ermons  it  is  worthy  of  note  that  by  means  of  them -and  by 
hn pubGc  teaching ijencrally  Huis exctciseaa considerable  influence 

~  only  on  the  rragious  life  of  his  time,  but  on  tbe  literary  devdop> 
1^  01  hb  native  tongue.  The  earliest  collected  edition  of  his 
ta,  HiU&ria  ti  wunmmiUa  Joannis  Hus  ef  Hieronymi  PragtnsiSt 
was  pnbliilird  at  Nurembeig  in  1558  and  was  reprinted  with  a  con- 
■i4***My  qnantity  of  new  matter  at  Frankfort  in  171 5.  A  B<^emian 
cditioa  of  the  works  has  been  edited  by  K.  J.  Erben  (Prague,  186^- 
1M8},  and  the  DoatmeiUa  J.  Hus  vifam,  d^ctrinam,  causam  tn 
Ctwfcafiewt  fmuilw  (1869).  edited  by  F.  Puacky,  is  very  valuable. 
Mere  reoently  Jponn^  Hus.  Opera  vnmia  have  been  edited  by  W. 
Flo^haus  (Prague,  11904  foL).  The  Ds  Bcdesia  was  published  by 
Ulridi  von  Hutten  m  1520;  other  controversial  writmgs  bv  Otto 
DnaaAls  in  1524;  and  Luther  wrote  an  interesting  preuice  to 
EpitMut  QaatJawt,  which  were  published  In  1537.  These  Epistolae 
\»y^  been  trantlitfd  into  Frendi  b^  E.  de  Bonnechote  (1846),  and 
the  letters  written  during  hb  imprisonment  have  been  edited  by 
C.  Toa  Kflgeigcn  (Leipag,  190a). 

The  belt  and  moct  easdy  aocesiible  information  for  the  En^ish 
reader  on  Hihs  b  found  in  J.  A.  W.  Neander's  AUitmeine  Ctschuhte 
4tT  ekrislUdum  Rdtgion  umd  Kirche,  translated  by  J.  Torrey  (1850- 
1858);  in  G.  voo  Lechler^s  Widif  und  die  YormtschuhU  der  Reformat 
Sm.  traodatcd  by  P.  Lorimer  (1878) ;  m  H.  H.  Milroan's  History  of 
LtHm  Ckritiiamty,  vol  viu.  (1867);  and  in  M.  Creighton's  History  of 
Aff  Papuey  (1897).  Among  the  earlier  authorities  b  the  Historia 
Duhmtra  of  Aeneas  Sylvius  (I47{^).  The  Ada  of  the  council  of 
rontfswnp  (paUished  by  P.  Labbe  m  hb  Concilia^  vol.  xvi.,  1731 ;  by 
H.  voa  der  Haaidt  in  ms  Jfo^nm  CoHstauHense  coneilium^  vol.  vi. 


1700:  and  by  H.  Finke  m  hb  Acta  eoucUU  Constantiensu,  1896): 
and  J.  LcnCsnt's  Histdro  do  la  guerrt  des  Hussites  (i 73 1 )  and  the  same 


Hislmre  dm  eamcOe  do  Cansiance  (1714)  should  be  consulted. 
P.  Pdacfcy's  Gesekidae  B&kmens  (1864-1867)  b  also  very  useful. 
lloBognplis  on  Huss  are  very  numerous.  Among  them  may  be 
■iiiikiiwiii  J.  A.  von  Hdfert,  Studieu  titer  Hus  tmd  Hierouymus 
[1 833:  thb  work  b  ultramontane  in  its  sympathies) ;  C  von  HOfler, 
Hms  mmd  der  Ahsmg  der  deutscken  Pnfessoren  und  Studenien  aus  Prag 
[1864):  W.  Berger,  Johammes  Hus  mud  K6HieSijtmund  (1871): 
b.  Denis,  Huss  et  la  guerre  des  Hussites  (1878) ;  I*.  Uhlmann,  Kdnig 


SttmsmdeCeUUfOr  Hus  (1804);  I.  Loserth.  Hus  und  Widif  (1884). 
EngUsh  by  M.  J.  Evans  (1884);  A.  Jcep,_GerMM. 


Wtdefms,  Hussus,  tnkr  se  comparaii  (1857);  and  G.  von  Lecbler, 
Jiiaumtt  Hms  (1869).    See  also  Count  Lfit^pw,  The  Life  and  Times  of 


Jmkm  Bus  (London.  1909). 
:  HUHAB*  ofiginany  the  name  of  a  soldier  belonging  to  a 
oorpa  ol  iis^t  horse  raised  by  Matthias  Corvinus,  king  of  Hungary, 
fai  14 A  to  fight  against  the  Turks.  The  Msgyar  Anxsot,  from 
whkh  the  word  b  derived,  was  formeriy  connected  with  the 
Magyar  Amss^  twenty,  and  was  explained  by  a  su|^)osed  nbing 
of  the  troops  by  the  taking  of  each  twentieth  man.  According 
to  the  fi€m  Em^isk  DicUonary  the  word  b  an  adaptation  of 
the  Italian  etnoro^  corsair,  a  robber,  and  b  foimd  in  1 5th<entury 
^^yfii*iit«  co«vled  with  pratdtmes.  The  hussar  was  the  typical 
RT*g**?*''  cavalry  soldier,  and,  in  the  absence  of  good  light 
cavalry  in  the  regular  armies  <^  central  and  western  Europe, 
the  aaae  and  cbuacter  of  the  huasan  gradually  spread  into 
Pnasia,  France,  ftc  Frederick  the  Great  sent  Major  H.  J.  von 
Zktem  to  study  the  work  of  thb  type  of  cavalry  in  the  Austrian 
service,  and  Zieten  so  far  improved  on  the  Austrian  model  that 
he  dffeaied  hb  old  tcadier,  General  Baranyai,  in  an  encounter 
between  the  PTOanan  and  Austrian  hussars  at  Rothschloss  in 
1741.  The  typical  tadfonn  of  the  Hungarian  husiar  was  followed 
with  nodificationt  in  other  European  armies.  It  oonsbted  of 
a  baby  or  a  Ugh  csdindxica!  doth  cap,  Jacket  with  heavy 
btaidiag,  and  a  dolman  or  peBsse,  a  loose  coat  worn  hanging 
from  the  left  ahonlder.  The  hnssar  regiments  of  the  British 
azay  wtte  oravcrted  from  Ught  drafooos  at  the  following  dates: 


7th  (1805),  loth  and  xsth  (x8o6),  x8th  (1807,  and  again  on 
revival  after  dubandment,  1858),  8th  (1822),  xxth  (1840),  2otb 
(late  2nd  Bengal  European  Cavalry)  (i860),  X3th,  X4th,  and  19th 
(late  xst  Bengal  European  tvnihy)  (x86i).  The  axst  Lancers 
were  hussars  from  1862  to  1897. 

HUSSITES,  the  name  given  to  the  followers  of  John  Huss 
(1369-1415),  the  Bohemian  reformer.  Tb^  were  at  first  often 
called  WycUffites,  as  the  theological  theories  of  Huss  were  largely 
founded  on  the  teachings  of  WydifFe.  Huss  indeed  laid  more 
stress  on  church  reform  than  on  theological  controversy.  On 
such  matters  he  always  writes  as  a  disdple  of  Wydiffe.  The 
Hussite  movement  may  be  said  to  have  sprung  from  three 
sources,  which  are  however  closely  connected.  Bohonia,  which 
had  first  received  Chrbtianity  from  the  East,  was  from  geo- 
graphical and  other  causes  k>ng  but  very  loosely  connected 
with  the  Church  of  Rome.  The  connexion  became  ck»er  at  the 
time  when  the  schism  with  its  violent  controversies  between 
the  rival  pontifiis,  waged  with  the  ooarse  invective  customary 
to  medieval  theologians,  had  brought  great  discredit  on  the 
papacy.  The  terrible  rapadty  of  its  representatives  in  Bohemia, 
wMch  increased  in  proportion  as  it  became  more  difficult  to 
obtain  money  from  western  countries  such  as  England  and  France, 
caused  general  indignation;  and  thb  was  stUI  further  intensified 
by  the  gross  immorality  of  the  Roman  priests.  Tbe  Hussite 
movement  was  also  a  democratic  one,  an  uprising  of  the  peasantry 
against  the  landowners  at  a  period  when  a  third  of  the  soU 
belonged  to  the  clergy.  FinsJIy  national  enthusiasm  for  the 
Slavic  race  contributed  largely  to  its  importance.  The  towns, 
in  most  cases  creations  of  tbe  rulers  of  Bohemia  who  had  called 
in  German  immigrants,  were,  with  the  exception  of  the  "  new 
town  "  of  Prague,  mainly  (jerman;  and  in  consequence  of  the 
regulations  of  the  university,  Germans  also  held  almost  all  the 
more,  important  ecclesiastical  officc»— a  condition  of  things 
greatly  resented  by  the  natives  of  Bohemia,  which  at  thb  period 
had  reached  a  high  degree  of  intellectual  devdopmenL 

The  Hussite  movement  assumed  a  revolutionary  character 
as  soon  as  the  news  of  the  death  of  Huss  reached  Prague.  Hie 
knights  and  nobles  of  Bohemia  and  Moravia,  who  were  in  favour 
of  church  reform,  sent  to  the  council  at  0>nstance  (September 
2nd,  14x5)  a  protest,  known  as  the  '*  prolestatio  Bohemcrum  " 
which  condemned  the  execution  of  Huss  in  the  strongest  language. 
The  attitude  of  Sigbmund,  king  of  the  Romans,  who  sent 
threatening  letten  to  Bohemia  declaring  that  he  would  shortly 
"drown  all  Wydiffites  and  Hussites,"  greatly  incensed  the 
people.  Troubles  broke  out  in  various  parts  of  Bohemia,  and 
many  Romanbt  priests  were  driven  from  their  parishes.  Almost 
from  the  first  the  Hussites  were  divided  into  two  sections,  though 
many  minor  divisions  also  arose  among  theUL  Shortly  before 
hb  death  Huss  had  accepted  a  doctrine  preached  during  hb 
absence  by  hb  adheroits  at  Prague,  namely  that  of "  utnquism," 
i.e.  the  obligation  of  the  faithful  to  receive  communion  in  both 
kinds  (sub  utraque  specie).  Thb  doctrine  became  the  watchword 
of  the  moderate  Hussites  who  were  known  as  the  Utnquists 
or  Calixtines  (calix,  the  chalice),  in  Bohemian,  podohoji ;  while 
the  more  advanced  Hussites  were  soon  known  as  theTaborites, 
from  the  dty  of  Tabor  that  became  thdr  centre. 

Under  the  influence  of  hb  brother  Sigbmund,  king  of  the 
Romans,  King  Wenceslaus  endeavoured  to  stem  the  Hussite 
movement.  A  certain  number  of  Hussites  lead  by  Nicolas  of 
Hus— no  relation  of  John  Huss— left  Prague.  They  hdd  meetings 
in  various  parts  of  Bohemia,  particularly  at  Usti,  near  the  spot 
where  the  town  of  Tabor  was  founded  soon  afterwards.  At 
these  meetings  Sigismund  was  violently  denounced,  and  the  people 
everywhere  prepared  for  war.  In  spite  of  the  departure  of  many 
prominent  Hussites  the  troubles  at  Prague  continued.  On 
the  30th  of  Jidy  X419,  when  a  Hussite  procession  headed  by  the 
priest  John  of  Zelivo  (S^  Ger.  Sebu)  marched  through  the  streets 
of  Prague,  stones  were  thrown  at  the  Hussites  from  the  windows 
of  the  town-hall  of  the  "  new  town."  The  people,  headed  by 
John  2i2ka  (1376-1424),  threw  the  burgomaster  and  seversl 
town-coundllors,  who  were  the  instigators  of  this  outrage, 
from  the  windows  and  they  were  jxnmediatdy  killed  by  tha 
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ODwd.^  On  heuing  this  news  King  Wenceskus  was  seised  with 
an  apoplectic  fit,  and  died  a  few  days  afterwards.  The  death  of 
the  king  resulted  in  renewed  troubles  in  Prague  and  in  almost 
all  parts  of  Bohemia.  Many  Romanists,  mostly  Germans — ^for 
they  had  almost  all  remained  faithful- to  the  papal  cause — were 
expelled  from  the  Bohemian  dties.  In  Prague,  in  November 
Z419,  severe  fitting  took  place  between  the  Hussites  and  the 
mercenaries  whom  Queen  SIpphia  (widow  of  Wenceslaus  and 
regent  after  the  death  of  her  husband)  had  hurriedly  collected. 
After  a  considerable  part  of  the  dty  had  been  destroyed  a  truce 
was  concluded  on  the  z^th  of  November.  The  nobles,  who 
though  favourable  to  the  Hussite  cause  yet  supported  the 
regent,  promised  to  act  as  mediators  with  Sigomund;  while 
the  dtizens  of  Prague  consented  to  restore  to  the  royal  forces 
the  castle  of  Vyiehrad,  which  had  fallen  into  their  hands.  2i2ka, 
who  disapproved  of  this  compromise,  left  Prague  and  retired 
to  Plseft  (Pilsen).  Unable  to  maintain  himself  there  he  marched 
to  southern  Bohemia,  and  after  defeating  the  Romanists  at 
Sudomgf — the  first  pitched  battle  of  the  Hussite  wars-Hie 
arrived  at  Usti,  one  of  the  earliest  meeting-places  of  the  Hussites. 
Not  considering  Its  situation  suffidently  strong,  he  moved  to 
the  neighbouring  new  settlement  of  the  Hussites,  to  which  the 
biblical  name  of  Tabor  was  given.  Tabor  soon  became  the 
centre  of  the  advanced  Hussites,  who  differed  from  the  Utraquists 
by  recognizing  only  two  sacraments — ^BapUsm  and  Communion — 
and  by  rejecting  most  of  the  coemonial  of  the  Ronum  Church. 
The  ecdesiastical  organization  of  Tabor  had  a  somewhat  puritanic 
character,  and  the  government  was  established  on  a  thoroughly 
democratic  basis.  Four  captains  of  the  people  (k^lmane)  were 
elected,  one  of  whom  was  2i2ka;  and  a  very  strictly  military 
disdpline  was  instituted. 

'  Sigismund,  king  of  the  Romans,  had,  by  the  death  of  his 
brother  Wenceshiu»  without  issue,  acquireid  a  claim  on  the 
Bohemian  crown;  though  it  was  then,  and  remained  till  much 
later,  doubtful  whether  Bohemia  was  an  hereditary  or  an  dective 
monarchy.  A  firm  adherent  of  the  Church  of  Rome,  Sigismund 
was  successful  in  obtaining  aid  from  the  pope.  Martin  V. 
issued  a  bull  on  the  17th  of  March  1420  which  proclaimed  a 
crusade  "  for  the  destruction  of  the  Wydiffites,  Husatcs  and  all 
other  heretics  in  Bohemia."  The  vast  army  of  crusaders,  with 
which  were  Sigismund  and  many  German  princes,  and  which 
consisted  of  adventurers  attract«i  by  the  hope  of  pillage  from 
all  parts  of  Europe,  arrival  before  Prague  on  the  30th  of  June 
and  immediatdy  began  the  si^e  of  the  dty,  which  had,  however, 
soon  to  be  abandoned  (see  ZsiXA,  John).  Negotiations  took 
place  for  a  settlement  of  the  religious  differences.  The  united 
Hussites  formulated  their  demands  in  a  statement  known  as 
,the  "  artides  of  Prague."  This  document,  the  most  important 
of  the  Hussite  period,  runs  thus  in  the  wording  of  the  con- 
.temporary  chronicler,  Laurence  of  Brezova:^ 

^  I.  The  word  of  God  ehall  be  preached  and  made  known  in  the 
kingdom  of  Bohemia  fredy  and  in  an  orderiy  manner  by  the  priests 
of  the  Lofd. ... 

II.  The  sacrament  of  the  most  Hdy  Eucharist  shall  be  fredy 
administered  in  the  two  kinds,  that  is  bread  and  wine,  to  all  the 
faithful  in  Christ  who  are  not  oreduded  by  mortal  an— according 
to  the  word  and  disposition  of  Our  Saviour. 

III.  The  secular  power  over  riches  and  worldly  goods  which  the 
dcrgy  possesses  in  contradiction  to  Christ's  precept,  to  the  prejudice 
of  its  oflice  and  to  the  detriment  of  the  secular  arm,  shall  be  taken 
^nd  withdrawn  from  it,  and  the  deray  ttsdf  shall  be  brought  back  to 
the  evangelical  rule  and  an  apoetofic  life  such  as  that  fduch  Christ 
and  his  apostles  led. ... 

IV.  All  mortal  sins,  and  in  oarticular  all  public  and  other  dts- 
ocden,  which  are  contrary  to  God's  law^shall  in  every  rank  of  life 
be  duly  and  judiciously  prohibited  and  destroyed  by  those  whose 
office  it  is. 

These  artides,  which  contain  the  essence  of  the  Hussite  doctrine, 
were  rejected  by  Sigismund,  mainly  through  the  influence 
of  the  papal  legates,  who  considered  them  prejudicial  to  the 
authority  of  the  Roman  see.  Hostilities  therefore  continued. 
Though  Sigismund  had  retired  from  Prague,  the  castles  of 
VySehrad  and  HradCany  remained  in  possession  of  his  troops. 
The  dtizens  of  Prague  laid  siege  to  the  VySehrad,  and  towards 


the  end  of  October  (1420)  the  garrison  was  on  the  point  of 
capitulating  through  famine.  Sigbmund  attempted  to  relieve 
the  fortress,  but  was  dedsivdy  defeated  by  the  Hussites  on 
the  ist  of  November  near  the  village  of  PaxJcr&c  Tlie  castles 
of  Vyiehrad  and  Hraddmy  now  capitulated,  and  shortly  after- 
wards almost  all  Bohemia  fdl  into  the  hands  oi  the  Hussites. 
Internal  troubles  prevented  them  from  availing  themsdves 
oompletdy  of  their  victory.  At  Prague  a  demagogue,  the 
priest  John  of  2elivo,  for  a  time  obtained  alinost  tmiimit^rf^ 
authority  over  the  Iowa  dasses  of  the  townsmen;  and  at 
Tabor  a  communistic  movement  (that  of  the  so-called  Adamites) 
was  sternly  suf^ressed  by  2i2ka.  Shortly  afterwards  a  new 
crusade  against  the  Hussites  was  undertaken.  A  large  German 
army  entered  Bohemia,  and  in  August  1421  laid  siege  to  the 
town  of  Zatec  (Saaz).  The  crusaders  hoped  to  be  joined  in 
Bohemia  by  King  Sigismund,  but  that  prince  was  detained 
in  Hungary.  After  an  unsuccessful  attempt  to  storm  2^tec 
the  crusaders  retreated  somewhat  injuriously,  on  hearing 
that  the  Hussite  troops  were  approaddng.  Sigismund  only 
arrived  in  Bohemia  at  the  end  of  the  year  1421.  He  took 
possession  of  the  town  of  Kutna  Hora  (Kuttenberg),  but  was 
dedsivdy  ddeated  by  2i2ka  at  Nfoiecky  Brod  (Deutschbrod) 
on  the  6th  6f  January  1422.  Bohemia  was  now  again  for  a 
time  free  from  foreign  intervention,  but  internal  discord  again 
broke  out  caused  partly  by  theological  strife,  partly  by  the 
ambition  of  agitatois.  John  of  2elivo  was  on  the  9th  of  March 
X422  arrested  by  the  town  coimdl  of  Prague  and  decapitated. 
There  were  troubles  at  Tabor  also,  where  a  more  advanced 
party  opposed  2iika's  authority.  Bohemia  obtained  a  temporary 
respite  when,  in  1422,  Prince  Sigismund  Korybutovi£  of  Poland 
became  for  a  short  tune  ruler  o£  the  country.  His  authority 
was  recognized  by  the  Utraquist  nobles,  the  dtizens  of  Prague, 
and  the  more  moderate  Taborites,  induding  2i2ka.  Korybutovii, 
however,  remained  but  a  short  time  in  Bohemia;  after  his 
departure  dvil  war  broke  out,  the  Taborites  opposing  in  arms 
the  more  moderate  Utraquists,  who  at  this  period  are  also 
called  by  the  chroniders  the  "  Praguers,"  as  Prague  was  thdr 
prindpal  stronghold.  On  the  27th  of  April  1423,  2l2ka  now 
again  leading,  the  Taborites  ddeated  at  Horic  the  Utraquist 
army  under  Cenek  of  Wartembezg;  ■  diortly  afterwards  an 
armisdce  was  oonduded  at  KonoptSt. 

Papal  influence  had  meanwhfle  succeeded  in  calling  forth 
a  new  crusade  against  Bohemia,  but  it  resulted  in  complete  failure. 
In  spite  of  the  endeavours  of  thdr  rulers,  the  Slavs  of  Poland 
and  Lithuania  did  not  wish  to  attadc  the  kindred  Bohemians; 
the  Germans  were  prevented  by  internal  discord  from  taking 
joint  action  against  the  Hussites;  and  the  king  of  Denmark, 
who  had  landed  in  Germany  with  a  large  force  intending  to 
take  part  in  the  crusade,  soon  returned  to  his  own  country. 
Free  for  a  time  from  foreign  aggression,  the  Husdtes  invaded 
Moravia,  where  a  large  part  of  the  population  flavoured  their 
creed;  but,  again  {nralysed  by  diatrnsions,  soon  returned 
to  Bohemia.  The  dty  of  KOniggzStz  (KrUov6  Hradec),  which 
had  been  under  Utraquist  rule,  espoused  the  doctrine  of  TkbOT, 
and  called  &2ka  to  its  aid.  After  several  military  successes 
gained  by  2i2ka  (q.v.)  in  1423  and  the  following  year,  a  treaty 
of  peace  between  the  Hussites  was  conduded  on  the  Z3th  of 
September  1424  at  Liben,  a  village  near  Prague,  now  part  of 
that  dty. 

In  1426  the  Husdtes  were  again  attacked  by  fordgn  enemies. 
In  June  of  that  year  thdr  forces,  led  by  Prokop  the  Great — 
who  took  the  command  of  the  Taborites  shortly  after  2i2ka's 
death  in  October  1424— and  Sigismund  Korybutovi£,  who  had: 
returned  to  Bohemia,  signally  ddeated  the  petmans  at  Aussig 
(Usti  nad  Labem).  After  this  great  victory,  and  another  at 
Tachau  in  1427,  the  Husdtes  repeatedly  invaded  Germany, 
though  they  inside  no  attempt  to  occupy  permanently  any  part 
of  the  country. 

The  almost  lu^temipted  series  of  victories  of  the  Husdtes 
now  rendered  vain  all  hope  of  subduing  them  by  fbrce  of  arms. 
Moreover,  the  conq>icuous]y  democratic  dwracter  of  the  Husdte 
movement  caused  the  German  princes,  who  were. afraid  that 
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ou^  extend  to  their  own  countries,  to  desire  pence. 
Many  HoMitcs,  particulnrly  the  Utraquist  clergy,  were  also  in 
Uvour  of  peace.  Negotiations  (or  this  purpose  were  to  take 
place  at  the  oecumenical  council  which  had  been  summoned  to 
meet  at  Basel  on  the  3rd  of  March  1431.  The  Roman  see  re- 
hictaatly  consented  to  the  presence  of  heretics  at  this  council, 
bat  tiMiapiantly  rejected  the  suggestion  of  the  Hussites  that 
nettbenof  the  Greek  Church,  and  representatives  of  all  Christian 
creeds,  should  also  be  pcesent.  Before  definitely  giving  its  consent 
to  peace  negotiations,  the  Roman  Church  determined  on  making 
a  last  effort  to  reduce  the  Hussites  to  subjection.  On  the  ist 
of  Angwt  1431  a  large  army  of  crusaders,  under  Frederick, 
margrave  of  Brandenburg,  whom  Cardinal  Cesarini  accompanied 
ts  papal  legate,  crossed  the  Bohemian  frontier;  on  the  14th 
of  August  it  reached  the  town  of  DomaiUce  (Tauss);  but  on 
the  arrival  of  the  Hussite  army  under  Prokop  the  crusaders 
immediately  took  to  flight,  almost  without  offering  resistance. 

On  the  15th  of  October  the  members  of  the  council,  who  had 
sheady  assembled  at  Basel,  issued  a  formal  Inviution  to  the 
HvBsitcs  to  take  part  in  its  deliberations.  Pn^onged  negotiations 
ensued;  bat  finally  a  Hussite  embassy,  led  by  Prokop  and 
tochiding  John  of  Rokycan,  the  Taborite  bishop  Nicolas  of 
Pelhfiniov,  the  "  Engfoh  Hussite,*'  PMer  Payne  and  many 
othen,  arrived  at  Basel  on  the  4th  of  January  1433.  It  was 
foond  impossible  to  arrive  at  an  agreement.  Negotiations 
were  not,  however,  broken  off;  and  a  change  in  the  political 
situation  of  Bohemia  finally  resulted  in  a  settlement.  In  1434 
«ar  again  broke  out  between  the  Utraquists  and  the  Taborites. 
On  the  30th  of  May  of  that  year  the  Taborite  army,  led  by  Prokop 
the  Great  and  Prokop  the  Less,  who  both  fell  in  the  battle, 
was  totally  defeated  and  almost  annihilated  at  Lipan.  The 
■aderate  party  thus  obtained  the  upper  hand;  and  it  formulated 
its  deounds  in  a  document  which  was  finally  accepted  by  the 
Church  of  Rome  in  a  slightly  modified  form,  and  which  is  known 
as  "the  compacts.**  The  compacts,  mainly^  founded  on  the 
artides  of  Prague,  declare  that:— 

I.  The  Hdy  Sacraaent  is  to  be  given  freely  In  both  kinds  to  all 
Chriatians  in  Bohemia  and  Mofavui.  and  to  those  elsewhere  who 
adbere  to  the  faith  of  the*  two  countries. 

a.  An  mortal  mm  shall  be  punished  and  extirpated  by  those  whose 
oiice  k  is  so  to  doL 

^  The  word  of  God  is  to  be  frcdy  and  truthfully  preached  by  the 
priots  of  the  Lord,  and  by  worthy  deacons. 

4.  The  priests  in  the  time  of  the  hw  of  grace  shall  daim  no  owner- 
diip  of  wnndly 


On  the  5th  of  July  1436  the  compacts  were  formally  accepted 
and  signed  at  Igbia,  in  Moravia,  by  King  Sigismund,  by  the 
Hamate  delegates,  and  by  the  represenutives  of  the  Roman 
Church.  The  last-named,  however,  refused  to  recognize  ss 
aichbisbop  of  Prague,  John  of  Rokycan,  who  had  been  elected 
to  that  dignity  by  the  estates  of  Bohemia.  The  Utraquist 
oced,  frequently  varying  in  its  details,  continued  to  be  that 
of  the  otabiished  church  of  Bohemia  till  all  non-Roman  religious 
srrvica  were  prohibited  shortly  after  the  battle  of  the  WhiU 
Mmintain  in  f6jo.  The  Taborite  party  never  recovered  from 
its  defeat  at  lipan,  and  after  the  town  of  Tabor  had  been  captured 
by  Gcorfe  of  Podfbrad  in  1453  Utraquist  religious  worship  was 
estahGshcd  there.  The  Bohemian  brethren,  whose  intellectual 
was  Peter  CheKicky,  bift  whose  actual  founders 
Brather  Gregory,  a  nephew  of  Archbishop  Rokycan, 
sad  Michael,  cnrate  of  Zambeii,  to  a  certain  extent  continued 
the  Taborite  traditions,  and  in  the  15th  and  i6th  centuries 
iacfttdod  nwat  of  the  strongest  opponenu  of  Rome  in  Bohemia. 
J.  A.  Komensky  (Comenius),  a  member  of  the  brotherhood, 
daimcd  for  the  members  of  his  chiirch  that  they  were  the  genuine 
iafaeriton  of  the  doctrines  of  Hus.  After  the  beginning  of  the 
CcraiaB  Reformation  many  Utraquists  adopted  to  a  brge 
extent  the  doctrines  of  Luther  and  Calvin;  and  in  1567  obtained 
the  lepeal  of  the  compacu.  which  no  longer  seemed  sufiidentty 
lar-reacfaiag.  From  the  end  of  the  16th  century  the  inheritors 
of  the  Bnssite  tradition  in  Bohemia  were  included  in  the  more 
ffneral  name  of  "  PiotcstanU  "  home  by  the  adherenu  of  the 


An  histories  of  Bohemia  devote  a  large  amount  of  ^Moe  to  the 
Hussite  movement.  See  Count  LQtzow,  Bohemia;  on  Histericai 
SkeUk  (London.  1806);  Palaqky.  Cesckickte  vom  Bdhmen;  Bach- 
mann,  CesckkkU  Bokmens',  L.  Krummel.  Ctsckichk  dtr  bdkmucJum 
Rtformalion  (Gotha.  1866)  and  UtroquiOen  tmd  TabofiUn  (Gotha, 
1871);  Ernest  Dents.  Huu  et  la  guerre  des  HuuUes  (Paris,  1878); 
H.  Toman.  Husiuki  Vdieiniaoi  (Prague.  1898).  (L.) 

HUSnNO  (O.  Eng.  hoisting,  from  Old  Norwegian  kAstking), 
the  **  thing  "  or  *'  ting,"  t .«.  assembly,  of  the  household  of 
personal  followers  or  retainers  of  a  king,  earl  or  chief,  contrasted 
with  the  "  folkmoot,'*  the  assembly  of  the  whole  people.  "Thing" 
meant  an  inanimate  object,  the  ordinary  meaning  at  the  present 
day.  also  a  cause  or  suit,  and  an  assembly;  a  similar  develop- 
ment of  meaning  is  found  in  the  Latin  res.  The  word  still 
appears  in  the  names  of  the  legislative  assemblies  of  Norway, 
the  Storthing  and  of  Iceland,  the  Althing.  "Husting,**  or 
more  usually  in  the  plural  "  hustings,"  was  the  name  of  a  court 
of  the  dty  of  Lonck>n.  This  court  was  formeriy  the  county 
court  for  the  dty  and  was  held  before  the  lord  mayor,  the 
sheri£b  and  aldermen,  for  pleas  of  land,  common  pleas  and 
appeals  from  the  sherifiEs.  It  had  probate  jurisdiction  and  wills 
were  registered.  All  this  juxisdiction  has  long  been  obsolete, 
but  the  court  still  sits  occasionally  for  registering  gtfts  made  to 
the  dty.  The  charter  of  Canute  (1033)  contains  a  reference 
to  "  hustings  "  weighu,  which  poinu  to  the  early  esublishment 
of  the  court.  It  is  doubtful  whether  courts  of  this  luune  were 
held  hi  other  towns,  but  John  Cowell  (X554-16Z1)  in  his  Inter- 
preter (1601)  !.«.,  "Hustings,"  says  that  accordmg  to  Fleta  there 
were  such  courts  at  Winchester,  York,  Lincoln,  Sheppey  and 
elsewhere,  but  the  passage  from  Fleta,  as  the  Nem  Engfish 
Dictionary  points  out,  does  not  necessarily  imply  this  (ix.  Iv. 
Habet  etiam  Rex  curiam  in  cititatibus  .  .  .  «l  fo  locis  .  .  . 
sicut  in  Hustingis  London,  Winton,  6rc.).  The  ordinary  use 
of  "  hustings  "  at  the  present  day  for  the  platform  from  which 
a  candidate  soeaks  at  a  parliamentary  or  other  election,  or 
more  widely  for  a  political  candidate's  election  campaign,  is 
derived  from  the  application  of  the  word,  first  to  the  platform 
in  the  Guildhall  on  which  the  London  court  was  held,  and  next 
to  that  from  which  the  pubUc  nomination  of  candidates  for  a 
parliamentary  election  was  formerly  made,  and  from  which 
the  candidate  addressed  the  electors.  The  BaUot  Act  of  187  s 
did  away  with  this  public  declaration  of  the  nomination. 

HUSinit  a  town  in  the  Prussian  province  of  Schleswig-Holstein, 
in. a  fertile  district  2\  m.  inland  from  the  North  Sea,  on  the 
canalized  Husumer  Au,  which  forms  its  harbour  and  roadstead, 
90  m.  N.W.  from  Hamburg  on  a  branch  line  from  TOnning. 
Pop.  (iQoo)  8368.  It  has  steam  communication  with  t^ 
North  Frisian  Islands  (Nordstrand,  FOhr  and  Sylt),  and  is  a 
port' for  the.  cattle  trade  with  England.  Besides  a  duc|l  palace 
and  park,  it  possesses  an  Evangelical  church  and  a  gymnasium. 
Cattle  markets  are  held  weekly,  and  in  them,  as  also  in  cereals, 
a  lively  export  trade  is  done.  There  are  also  extensive  oyster 
fisheries,  the  property  of  the  state,  the  yield  during  the  season 
being  very  considerable.  Husuro  b  the  birthplace  of  Johann 
Georg  Forchhammer  (1794-1865),  the  mineralogist,  Peter 
Wtlhelm  Forchhammer  (1801-1894),  the  archaeok>gist,  and 
Theodore  Storm  (18x7-1888),  the  poet,  to  the  hut  of  whom  a 
monument  has  been  erected  here. 

Husum  is  first  mentioned  in  X353,  and  its  first  church  was 
buOt  hi  X43X.  Wisby  rights  were  granted  it  in  X583,  and  in 
X603  it  received  munidpal  privileges  from  the  duke  of  Holstdn. 
It  suffered  flatly  from  inundatwns  in  x63a  and  171 7. 

See  Christiansen,  Die  Getekichti  Husums  (Husum,  1903):  and 
Henningsen.  Das  Sliflmngsbiich  der  Stadt  Husum  (Husum,  X904). 

HUTCHESON,  FRANCIS  (1694-1746),  English  philosopher, 
was  bom  on  the  8th  of  August  X694.  His  birthplace  was  probably 
the  townland  of  Drumalig,  in  the  parish  of  Saintfield  and  county 
of  Down,  Ireland.^  Though  the  fainily  had  sprung  from  Ayrshire, 
in  ScotUnd,  both  his  father  and  grandfather  were  ministers 
of  dissenting  congregations  in  the  north  of  IreUnd.  Hutcheson 
was  educated  partly  by  his  grandfather,  partly  at  an  academy, 
where  according  to  his  bbgrapher,  Dr  Leechman,  he  was  tau|^t 
*  See  Belfast  Uagaame  for  August  1813. 
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"the  ordinaiy  tcholaitic  phOosopby  wiiidi  was  in  vogue  in 
those  days."  In  1710  he  entered  the  university  of  Glssgow, 
when  he  spent  six  years*  at  first  in  the  study  of  philosophy, 
classics  and  general  literature,  and  afterwards  in  the  study 
of  theology.  On  quitting  the  university,  he  returned  to  the 
north  of  Ireland,  and  received  a  licence  to  preach.  When, 
however,  he  was  about  to  enter  upon  the  pastorate  of  a  small 
dissenting  congregation  he  changed  his  plans  on  the  advice 
of  a  friend  and  opened  a  private  academy  in  Dublin.  In  Dublin 
his  literary  attainments  gained  him  the  friendship  of  many 
prominent  inhabitants.  Among  these  was  Archbishop  King 
(author  of  the  De  arigine  mo/t),  who  resisted  all  attempts  to 
prosecute  Hutcheson  in  the  archbishop's  court  for  keeping  a 
schciol  without  the  episcopal  licence.  Hutcheson's  relations 
with  the  clergy  of  the  Esublished  Church,  especially  with  the 
archbishops  of  Armagh  and  Dublin,  Hugh  Boulter  (167  3-1 742) 
and  William  King  (1650- 17  29),  seem  to  have  been  most  cordial, 
and  his  biographer,  in  speaking  of  "  the  inclination  of  his  friends 
to  serve  him,  the  schemes  proposed  to  him  for  obtaining  pro- 
motion," &c.,  probably  refers  to  some  offeis  of  preferment,  on 
condition  of  his  accepting  episcopal  ordination.  These  offers, 
however,  were  unavailing. 

While  residing  in  Dublin,  Hutcheson  published  anonymously 
the  four  essays  by  which  he  is  best  known,  namely,  the  Inquiry 
conaming  Beauiy,  Order ^  Harmony  and  />enfn,  the  Inquiry  am- 
ceming  Moral  Good  and  Emit  in  i7>5f  the  Euay  on  Ike  Nature 
and  Conduct  of  the  Passions  and  Ajfections  and  lUustralions 
upon  the  Mord  Sense,  in  1728.  The  alterations  and  additions 
made  in  the  second  edition  of  these  Essays  were  published  in  a 
separate  form  in  1726.  To  the  period  of  his  Dublin  residence 
are  also  to  be  refeired  the  Thoughts  on  Laughter  (a  criticism  of 
Hobbes)  and  the  Observations  on  the  Fable  of  the  Bees,  being 
in  all  six  letters  contributed  to  Hibemicus^  Letters,  a  periodical 
which  appeared  in  Dublin  (i  725-1 727, 2nd  ed.  1734).  At  the  end 
of  the  same  period  occurred  the  controversy  in  the  London 
Journal  with  Gilbert  Burnet  (probably  the  second  son  of  Dr 
Gilbert  Burnet,  bishop  of  Salisbury),  on  the  "  True  Foundation 
of  Virtue  or  Moral  Goodness."  All  these  letters  were  collected 
jn  one  volume  (Glasgow,  1772). 

In  1729  Hutcheson  succeeded  his  old  master,  (jershom 
Carmichael,  in  the  chair  of  moral  philosophy  in  the  university 
of  Glasgow.  It  is  curious  that  up  to  this  time  all  his  essays 
and  letters  had  been  published  anonymously,  though  their 
authorship  appears  to  have  been  wcU  known.  In  1730  he 
entered  on  the  duties  of  his  office,  delivering  an  inaugural  lecture 
(afterwards  published),  De  naturali  hominum  sodalitate. 
It  was  a  great  relief  to  him  after  the  drudgery  of  school  work 
to  secure  leisure  for  his  favourite  studies;  ''non  levi  igitur 
laetitia  commovebar  cum  almam  matrem  Academiam  me, 
suum  olim  aliunnum,  in  libertatem  atseniivie  audiveram." 
Yet  the  works  on  which  Hutcheson's  reputation  rests  had 
already  been  published. 

The  remainder  of  his  life  he  devoted  to  his  professorial 
duties.  His  reputation  as  a  teacher  attracted  many  young 
men,  belonging  to  dissenting  families,  from  England  and  Ireland, 
and  he  enjoyed  a  well-deserved  popularity  among  both  his 
pupils  and  his  colleagues.  Though  somewhat  quick-tempered, 
he  was  remarkable  for  his  warm  feelings  and  generous  impulses. 
He  was  accused  in  1738  before  the  Glasgow  presbytery  for 
"following  two  false  and  dangerous  doctrines:  first,  that  the 
standard  of  moral  goodness  was  the  promotion  of  the  happiness 
oi  others;  and  second,  that  we  could  have  a  knowledge  of  good 
and  evil  without  and  prior  to  a  knowledge  of  God"  (Rae,  Life 
of  Adam  Smith,  1895).  The  accusation  seems  to  have  had  no 
resulL 

In  addition  to  the  works  named,  the  following  were  published 
during  Hutcheson's  lifetime:  a  pamphlet  entitled  Considerations 
on  Patronage  (1735);  Philosophiae  moralis  institutio  com- 
pendiaria,  dhices  et  jurisprudeniiae  naturalis  demetUa  continens, 
lib.  Hi.  (Glasgow,  1743);  iietaphyskae  synopsis  ontologiam 
et  pneumatelogiam  complectens  (Glasgow,  1742).  The  last 
work  was  published  anonymously.    After  his  death,  hu  son, 


Frauds  Hutcheson  (e.  1 722-1 773),  author  of  a  number  off 
popular  songs  {e.g.  "  As  Colin  one  eveoiqg,"  *'  Jolly  Bacchus/' 
"  Where  Weeping  Yews  "),  published  much  the  longest,  though 
by  no  means  the  most  interesting,  of  his  works,  A  System  of 
Moral  Philosophy,  in  Three  Boohs  (3  vols.,  London,  1755).  To  this 
is  prefixed  a  life  of  the  author,  by  Dr  William  Leechman  (1706- 
X  785)1  professor  of  divinity  in  the  university  of  Glasgow.  The 
only  remaining  work  assigned  to  Hutcheson  is  a  small  treatise  on 
Logic  (Glasgow,  x  764).  TTiis  compendium,  together  with  the  Com* 
pendium  of  Metaphysics,  was  republished  at  Strassburg  in  172a. 

Thus  Hutcheson  dealt  with  metaphysics,  logic  and  ethics. 
His  importance  is,  however,  due  almost  entirely  to  his  ethical 
writings,  and  among  these  primarily  to  the  four  essays  and  the 
letters  published  during  his  residence  in  Dublin.  His  standpoint 
has  a  negative  and  a  positive  aspect;  he  is  in  strong  opposition 
to  Thomas  Hobbes  and  Bernard  de  MandeviUe,  and  in  funda- 
mental agreement  with  Shaftesbury  (Anthony  Ashley  Cooper, 
3rd  earl  of  Shaftesbury),  whose  luune  be  very  properly  coupled 
with  his  own  on  the  title-page  of  the  first  two  essays.  There 
are  no  two  names,  perhaps,  in  the  history  of  English  moral 
philosophy,  which  stand  in  a  closer  connexion.  1^  analogy 
drawn  between  beauty  and  virtue,  the  functions  assigned  to 
the  moral  sense,  the  position  that  the  benevolent  feelings  form 
an  original  and  irreducible  part  of  our  nature,  and  the  unhesitating 
adoption  of  the  principle  that  the  test  of  virtuous  action  is  its 
tendency  to  promote  the  general  welfare  are  obvious  and  funda- 
mental points  of  agreement  between  the  two  authors. 

I.  Ethics. — ^Accordiing  to  Hutcheson,  man  has  a  variety  of  leiUKa. 
internal-  as  well  as  external,  reflex  as  well  as  direct,  the  general 
definition  of  a  sense  being  "  any  determination  of  our  minds  to  receive 
ideas  independently  on  our  will,  and  to  have  perceptions  of  pleasure 
and  oain  {Essay  on  the  Nature  and  Conduct  of  the  Passions,  sect.  i). 
He  ooes  not  attempt  to  give  an  ediaustive  enumeration  of  these 
*'  senses,"  but,  in  various  parts  of  his  works,  he  spedhet,  besides  the 
five  external  senses  commonly  recognized  (which,  he  r^htly  hints, 
might  be  added  to),— (l)  consdousnen,  bjr  which  each  man  has  a 
perception  of  himself  and  of  all  that  is  going  on  in  his  own  mind 
{Metaph.  Syn.  puv  L  cap.  2):  (2)  the  sense  of  beauty  (sometimes 
called  specincally  "  an  internal  sense  ") ;  (3)  a  public  sense,  or  sensus 
communis,  "  a  determination  to  be  pleased  with  the  happiness  of 
others  and  to  be  uneasy  at  their  misery  ";  (4)  the  moral  sense,  or 
"'moral  sense  of  beauty  in  actions  and  affections,  by  which  we 
perceive  virtue  or  vice,  in  ourselves  or  others  " ;  (5)  a  sense  of  honour, 
or  praise  and  blame,  "  which  makes  the  approbation  or  natitude  of 
others  the  neossary  occasion  of  pleasure,  and  their  dislike,  con- 
demnation or  resentment  of  injuries  done  by  us  the  occasion  of  that 
uneasy  sensation  called  shame";  (6)  a  sense  of  the  ridiculous.  It 
is  plam,  as  the  author  confesses,  that  there  may  be  **  other  percep- 
tions, distinct  from  all  these  danes,"  and,  in  fact,  there  seems  to  be 
no  limit  to  the  number  of  "  senses  "  in  which  a  psychological  division 
of  this  kind  might  result. 

Of  these  "  senses  "  that  which  plays  the  most  important  part  in 
Hutcheson's  ethical  system  is  the  "  moral  sense."  It  is  this  which 
pronounces  immediately  on  the  character  of  actions  and  affections, 
approving  those  which  are  virtuous,  and  di8a|>proving  those  which 
are  vicious.  "  His  principal  design,"  he  says  in  the  preface  to  the 
two  first  treatises,  "  is  to  show  that  human  nature  was  not  left  quite 
indifferent  in  the  affair  of  virtue,  to  form  to  itadf  observations  con- 
cerning the  advantage  or  disadvantage  of  actions,  and  accordingly  to 
regulate  its  conduct.  The  weakness  S  our  reason,  and  the  avocations 
arising  from  the  infirmity  and  necessities  of  our  nature,  are  so  great 
that  very  few  men  could  ever  have  formed  those  long  deductions  of 
reasons  which  show  some  actions  to  be  in  the  whole  advantageous 
to  the  agent,  and  their  contraries  pernicious.  The  Author  of  nature 
has  much  better  furnished  us  for  a  virtuous  conduct  than  our 
moralists  seem  to  imagine,  by  almost  as  quick  and  powerful  instruc- 
tions as  we  have  for  the  preservation  of  our  bodies.  He  has  made 
virtue  a  lovely  form,  to  excite  our  pursuit  of  it,  and  has  given  us 
strong  affections  to  be  the  springs  of  each  virtuous  action."  Passing 
over  tne  appal  to  final  causes  invcrfved  in  this  and  similar  passages, 
as  well  as  the  assumption  that  the  "  moral  sense  "  has  had  no  jirowth 
or  history,  but  was  '  implanted  "  in  man  exactly  in  the  conditkm  in 
which  it  is  now  to  be  found  among  the  more  civilised  races,  an 
assumption  common  to  the  systems  of  both  Hutcheson  and  Butler, 
it  may  be  remarked  that  this  use  of  the  term  "  sense  "  has  a  tendency 
to  obscure  the  real  nature  of  the  process  which  goes  on  in  an  act  of 
moral  judgment.  For.  as  is  so  ckariy  established  by  Hume,  thu  act 
really  conusts  of  two  parts:  one  an  act  of  ddibeiation,  more  or  less 
prolonged,  resulting  in  an  intellectual  judgment;  the  other  a  reflex 
feeling,  probably  insUntaneou8,.of  satisfaction  at  actkMis  which  we 
denominate  good,  of  dissatisfaction  at  those  which  we  denominate  bad. 
By  the  intellectual  part  of  thb  process  we  refer  the  action  or  habit 
to  a  certain  class;  but  no  sooner  ttthe  intellectual  pcoceis  completed 
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tlm  dbeve  is  eadted  ia  us  a  fcettag  similar  to  that  which  myriads  of 
actnos  aod  habits  of  the  same  class,  or  deemed  to  be  of  Uie  same 
cfaMi,  have  excited  in  us  oo  former  occasions.  Now,  supposing  the 
latter  part  of  this  ptocess  to  be  instantaneous,  uniform  and  exempt 
fraa  error,  the  former  certainly  b  not.  All  mankind  may,  apart  from 
their  selfish  interests,  approve  that  which  ts  virtuous  or  makes  for 
the  ^eoeral  good,  but  surely  they  entertain  the  most  widely  divergent 
optnaa^  awl.  in  fact,  frequently  arrive  at  directly  opposite  con- 
'^-i'*^  as  to  particular  actions  and  habits.  This  ob^ous  distuction 
is  undosbtedly  recogniaed  by  Hutchcson  m  his  analyns  of  the  mental 
process  preceding  moral  action,  nor  does  he  invariably  ignore  it, 
even  when  treating  of  the  moral  approbation  or  disapprobation  which 
b  sttbseqMcnt  on  action.  None  the  less,  it  remains  true  that 
Hatchesoo,  both  by  his  phraseology,  and  by  the  language  in  which  he 
describes  the  process  of  mocal  approbation,  has  done  much  to  favour 
that  loose,  popular  view  of  morafity  which,  ignoring  the  necessity  of 
ddiberacioa  and  reflection,  encourages  hasty  resolves  and  unpre> 
fMditated  judgments.  The  term  "  moral  sense  "  (which,  it  may  be 
■ouced.  haid  already  been  employed  by  Shaftesbury,  not  only,  as  Dr 
Wfaewdl  appears  to  intimate,  m  the  margin,  but  also  in  the  text  of  his 
/■fBtpy),  if  invariably  coupled  with  tte  term  "  mocal  judgment," 
woold  be  open  to  little  objection;  but,  taken  alone,  as  designating 
the  oooiplex  process  of  moral  approbation,  it  u  liable  to  &nd  not 
ooly  to  serious  misapprehensioo  but  to  grave  practical  errors.  For, 
if  each  aaa's  drcisions  are  solely  the  result  of  an  immediate  intuition 
of  the  mocal  sense,  why  be  at  any  pains  to  test,  correct  or  review 
them?  Or  why  educate  a  faculty  whose  decisions  are  infallible? 
And  how  do  we  account  for  differences  in  the  moral  decisions  of 
different  societies,  and  the  observable  changes  in  a  man's  own 
%f  The  expression  has,  in  fact,  the  fault  of  most  meUphorical 
K  it  lends  to  an  caaggeratioa  of  the  truth  which  it  ia  intended 


Boc  thooi^  Hutcheaon  usually  describes  the  mmal  faculty  as 
actEMK  instinctively  and  immediately,  he  does  not,  like  Butler,  con- 
foend  tke  moral  CacnltY  with  the  moral  standard.  The  test  or 
criterion  of  rqght  action  is  with  Hutcheson,  as  with  Shaftesbury,  its 
to  promote  the  general  welfare  of  mankind.  He  thus 
le  utilitarianism  of  Bentham — and  not  only  in  principle. 
In  the  use  of  the  phrase  "  the  greatest  happiness  for  the 
nmbcr  "  (/neiuVv  ccuctmiHg  Moral  Good  aiuEnl,  sect.  3). 
It  is  cvrious  that  Hutcheson  did  not  realize  the  inconsistency  of 
tenal  criterion  with  his  fundamental  ethk:al  principle.  In- 
teitBon  has  no  possible  oonnexioh  with  an  empirical  cakulation  of 
'  Hutcheson  in  adopting  such  a  criterion  |»actically 
idaincntal  assumption. 
As  fonnected  with  Hutcheaon's  virtual  adoption  of  the  utilitarian 
itandaffd  may  be  noticed  a  kfaid  of  moral  algebra,  proposed  for  the 
•  ■■  '  ■  of  '^computing  the  morality  of  actions.  This  cakulus 
in  the  /nfimpr  comcerutHg  Moral  Good  and  Evil,  sect.  3. 
aost  distinctive  of  Hutchcson's  ethkal  doctrines  still  remaining 
to  be  aotioed  b  what  has  been  called  the  "  benevolent  theory  "  of 
morals.  Hobbes  had  maintained  that  all  our  actions,  how- 
ever disguised  underapparent  sympathy,  have  thdr  roots  in 
■df-love.  Hutcheson  not  only  maintains  that  benevolence 
b  the  sole  and  direct  sonroe  of  many  of  our  actions,  but,  bv  a  not  un- 
that  it  b  the  only  source  of  those  actions  01  which,  on 
J  we  approve.  CMuistently  with  thb  position,  actions  which 
from  aeU-Mve  ooly  are  pronounced  to  be  morally  indifferent. 
But  sorely,  by  the  common  consent  of  dvilixed  men,  prudence, 
cfeanKncas,  industry,  self-respect  aod,  ia  general,  the 
are  regarded,  and  rightly  regarded,  as  fittii^ 
I  approbation.  Thb  oonsidination  could  hardly  escape 
any  aothor,  however  wedded  to  hb  own  system,  and  Hutcheson 
accetnpts  to  extricate  himself  from  the  difficulty  by  laying  down  the 
— ^"ioa  that  a  man  may  iustl)r  regard  himself  asa  part  of  the  rational 
a,  and  aaay  thus  *'  be,  in  part,  an  object  of  hb  own  benevo- 
**  Uhid.), — a  curious  abuse  of  terms,  which  really  concedes  the 
incitBue^  Moreover,  he  acknowkdges  that,  tnoueh  self-love 
:  approbation,  neither,  except  in  its  extreme  forms,  does 
>t  awrft  rwwlnnnation,  indeed  the  satisfaction  of  the  dictates  of  self- 
on^of  the  very  conditions  of  the  preservation  of  society.  To 
bonM  the  Inroniiistcndes  involved  m  these  various  statements 
be  a  sopetffoous  task, 
eaed  oucstion  of  liberty  and  necessity  appears  to  be  carefully 
in  Htticheson's  professedly  ethical  works.  But,  in  the 
\  wtttafkftkmt,  he  touches  on  it  in  three  places,  briefly 
atatiqg  both  snles  of  the  question,  but  evidently  inclining  to  that 
nhacb  he  destgnates  as  the  opinion  of  the  Stoics  in  opposition  to 
-^-^  ■—  desi^aates  as  the  opinkm  of  the  Peripatetics.  Thb  b 
alhr  the  same  as  the  doctrine  propoumled  by  Hobbes  and 
(10  the  latter  of  whom  Hutcheson  refere  in  a  note),  namely, 
that  onr  will  w  determined  by  motives  in  conjunction  with  our 
ftnetal  dnncter  and  habit  of  mind,  and  that  the  only  true  liberty 
a_the  liberty  of  acting  as  we  will,  not  the  liberty  of  willing  as  we  will. 
■Vh,  hum,  WSJ,  his  leaning  b  dear,  he  carefully  avoids  dogmatiz- 
•md  dcpncates  the  angiy  ooottoverries  to  which  the  speculations 
on  thb  anbfcct  had  given  rise. 

It  b  easy  to  trace  the  influence  of  Hutchcson's  ethkal  theories  on 
the  syscena  of  Hume  and  Adam  Smith.    The  prominence  given  by 
to  tbe  aaalysb  of  moral  action  and  moral  approbation, 


with  the  attempt  to  dtscriminate  the  reayctive  provincea  of  the 
reason  and  the  emotions  in  these  processes,  b  undoubtedly  due  to  the 
influence  of  Hutcheson.  To  a  study  of  the  writings  of  Shaftesbury 
and  Hutcheson  we  might,  probably,  in  large  measure,  attribute  the 
unequivocal  adoption  of  the  utilitarian  standard  by  Hume,  and.  if 
this  be  the  case,  the  name  of  Hutcheson  connects  itself,  through 
Hume,  with  the  names  of  Priestley,  Paley  and  Bentham.  Butler's 
Sermons  appeared  in  1736,  the  year  after  the  publication  of 
Hutcheaon  s  two  first  essa^  and  the  parallelism  between  the 
"  conscience  "  of  the  one  wnter  and  the  "  moral  sense  *'  of  the  othet 
b,  at  least,  worthy  of  remark. 

II.  Menkd  Pkuosopky, — In  the  sphere  of  mental  philosophy  and 
lope  Hutcheaon's  contributions  are  by  no  means  so  important  or 
original  as  in  that  of  moral  philosophy.  They  are  interesting  mainly 
as  a  Unk  between  Locke  and  the  Scottish  school.  In  the  former 
subject  the  influence  of  Locke  b  apparent  throughout.  All  the  main 
outlines  of  Locke's  philosophy  seem,  at  fint  sight,  to  be  a<xepted  as  a 
matter  of  course.  Thus,  in  stating  hb  thec^  of  the  moral  sense. 
Hutcheson  ts  pcculbriy  careful  to  repudbte  the  doctrine  of  innate 
ideas  (see,  for  instance,  Inmtiry  concemimg  Moral  Good  and  Enl,  sect. 
I  ad  fin.j  and  sect.  4;  and  compare  Synopsis  Meiaphysicae^  pars  i. 
cap.  2).  At  the  same  time  he  snows  more  discrimination  than  does 
Locke  in  dbtinguishing  between  the  two  uses  of  thb  expression,  and 
between  the  legitimate  and  illegitimate  form  of  the  doctrine  (Syn. 
Mela^  pan  L  cap.  2).  All  our  ideas  are,  as  by  Locke,  referred  to 
external  or  internal  sense,  or.  in  other  words,  to  sensation  and  re- 
flection (see,  for  instance,  Syn,  Melapk.  pars  i.  cap.  i ;  Loiicae 
Compond.  pare  i.  cap.  i  j  System  of  Moral  fhUosopky,  bk.  L  ch.  l). 
It  b,  however,  a  most  important  modification  of  Locke's  doctrine, 
and  one  which  connects  Hutcheson's  mental  philosophy  with  that  of 
Reid,  when  he  states  that  the  ideu  of  extension,  figure,  motion  and 
rest  "are  more  property  ideas  accompanying  the  sensations  of  sight 
and  touch  than  the  sensations  of  dtner  of  these  senses  ";  that  the 
idea  of  self  accompanies  every  thought,  and  that  the  ideas  of 
number,  duration  and  existence  accompany  every  other  idea  what- 
soever (see  Essay  on  Ike  NaUtrt  and  Conduct  of  Oe  Passions,  sect.  i. 
art.  i;  Syn,  Mela^  ran  L  cap.  i.  pare  iL  cap.  i;  Hamilton  on 
Retd,  p.  12^.  note).  Other  important  points  in  which  Hutcheson 
follows  the  lead  of  Locke  are  his  depreciatbn  of  the  importance  of 
the  so-called  laws  of  thought,  hb  dbtmction  between  the  primary  and 
secondary  qualities  of  bodies,  the  position  that  we  cannot  know  the 
inmost  essences  of  thin^  ("  intimae  renim  naturae  sive  easentbe  "), 
though  they  excite  various  ideas  in  us.  and  the  assumption  that  ex- 
ternal things  are  known  only  through  the  medium  of  ideas  (5y». 
Melapk.  pan  i.  cap.  i).  though,  at  the  same  time,  we  are  assured 
of  the  existence  of  an  external  worid  corresponding  to  these  ideas. 
Hutcheson  attempts  to  account  for  our  assurance  of  the  reality  of 
an  external  worid  by  referring  it  to  a  natural  instinct  {Syn.  Melapk. 
pan  1.  cap.  i ).  Of  tne  correspondence  or  similitude  between  our  ideas 
of  the  primary  qualities  of  things  and  the  things  themselves  God 
alone  can  be  assigned  as  the  cause.  Thb  similituoe  has  been  effected 
by  Him  through  a  hw  of  nattire.  "  Haec  prima  qualitatum  prima- 
narum  perceptio.  nve  mentb  actio  quaedam  sive  passio  dicatur,  non 
alb  similituainis  aut  oonvenientiae  inter  ejusmooi  ideas  et  res  ipsas 
causa  aastgnari  posse  lodetur,  quam  ipse  Deus,  qui  oerta  naturae  le^ 
hoc  efficit.  ut  notiones,  quae  rebus  praesentibus  cxcitantur.  nnt  ipsis 
similes,  aut  saltern  earum  babitudines,  si  non  veras  quantitates, 
depii^nt  "  (pan  ii.  cap.  i).  Locke  does  speak  of  God  "  annexing  " 
certain  ideas  to  certain  motions  of  bodies;  but  nowhere  does  be 
propound  a  theory  so  definite  as  that  here  propounded  by  Hutcheson, 
which  reminds  us  at  least  as  much  of  the  speculations  of  Alalebranche 
as  of  those  of  Locke. 

Amongst  the  more  important  pmnts  in  which  Hutcheson  diverges 
from  Locke  b  hb  account  of  the  idea  of  personal  identity,  which  he 
appcan  to  have  re^rded  as  made  known  to  us  directly  by  conscious- 
ness. The  dbtinction  between  body  and  mind,  corpus  or  materia  and 
res  cogilans,  b  more  emphatically  accentuated  by  Hutcheson  than 
by  Locke.  Generally,  he  speaks  as  if  wc  had  a  direct  comcioosness 
of  mind  as  dbtinct  from  body  (see,  for  instance.  Syn.  Mdapk.  pan  it 
cap.  3),  though,  in  the  posUiumous  work  on  Moral  Pkuosopky,  he 
exprnsly  states  that  we  loiow  mind  as  we  know  body  "  by  qualities 
immedbtely  perceived  though  the  substance  of  both  be  unknown  " 
(bk.  i.  ch.  i;.  The  distinction  between  perceptwn  proper  and  sensa- 
tion proper,  which  occun  by  implication  though  it  b  not  explicitly 
worked  out  (see  Hamilton  s  Lutures  on  MetapkysicSt  Lect.  34; 
Hamilton's  edttbn  of  DufoAf  Slewarfs  Works,  v.  420),  the 
imperfection  of  the  ordinary  division  of  the  external  senses  into  five 
classes,  the  limitation  of  consciousness  to  a  special  mental  faculty 
(severely  criticised  in  Sir  W.-  Hamilton's  Lutures  on  Metaphysics, 
Lect.  xii.)  and  the  disposition  to  refer  on  disputed  questions  of  pbilo- 
'sophy  not  so  much  to  formal  ai]^ments  as  to  the  testimony  of  con- 
saousncis  and  our  natural  instincts  are  also  amongst  the  points  in 
which  Hutcheson  supplemented  or  departed  from  toe  philosophy  of 
Locke.  The  last  point  can  hardly  fail  to  suggest  the  "  common- 
sense  philosophy  "  of  Reid. 

Thus,  in  estimating  Hutcheson's  positbn,  we  find  that  In  particular 
questions  he  stands  nearer  to  Locke,  but  in  the  general  spirit  of  hb 
philosophy  he  seems  to  approach  more  closdy  to  hb  Scottish  sue- 


The  short  Compendijtm  pfLofiCt  which  ia  more  ori^nal  than  such 


DotidnE.     Biit  [o  ihe  Audeni  of  mtntal 
tpKifin  iDtcmtiiii^  To  mnmrk^  Ibal   Hutt 

EmitB  ID  ill  Mpijlxation.  insidnf  on  tbcic  utlpk     m  pi-il..i  ..  i    ..in 

IfKmi «  ifdn^irnci.  Lccl.  44  ul^t.).  ' 

Tovy  DDthini  of  mimr  Dppmeni*.  lUch  ai  "  PhUamu'^  "  it^in.frt 
Bumrt.  ■Imdy  llluded  ID),  Dr  John  Balguy  (lbiib-171'' '.  l<n- 
bniduy  dT Siliibniy,  Uic author d( lira (nicii on  "The  1. 'iiL.Snon 
of  Man!  CoadnEH,  '  and  DrJolinTayUH  (1604-1761)  ul  N'  ^l^'I  li.a 

II)iiuItrrafcanii<lerahlenpuaiiDnialiiiIiine(aulhDri>f.Hrr/j u- 

HamafOiSdiniirii/UaralilyadianaJbjDrUuUhriiini.  i!..   ,...,yi 

boUa  pcrnuneiuplan  in  (fie  lilBBlm  d£  En^liill  rlhin  .-  huilnr't 
PiiiglalMH  gn  Uk  Kalim  if  ViriH.  and  Richard  Piicc's  /'>  .:>r  •/ 
M^KiCixi  axi&a  {^iiYy,.  thit  latin  voik  ihc  ;i»ii.  r  r..,[n- 

of  HutclHwn  annb'incd  wilb  Itul'of'^^illbun.^unir.l'.i 

of  stocnl  phit»op*iy  and  of  mtHal  philoHphy.  aL  for  n  ■ 
o(,  vii.  d  Adam  Smnh'i  Tloin  of  VnnlJ  irnlinnli :  M.  -. 
^fwi  0/  a*i™i  Pl^oiotiy.  Couiin.  C«r.  d*;  ■  - 
tuUupiU  mufolt  du  XVlil'  liitU:  WliFwrll'.  Lr.f.'. 
ilillaiy  0/  UwaJ  PUIaapiyin  Enihsnd;  A.  Bain'.  A(fn;,i,'  ^ 

Uibwwil'a  HiiBry  0/ « J»iDp*;r;  Sir  U^ie  Sttphciis  ^. 


A*«,  ffi^"^  £'((^A  '('     ■ 


E*ilM  fjtsaiAI  in  tic  £i|ltttnlk  CV1OU7, 
Ty^  d/  ElSiat  Tluaiy  (London,  iwn) 
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J.  Vfilcti  Bivn 


,  1600-161]).  Americin  nli^ui 
CDIhuiUlt,  leader  ol  the  "  Antinomiiiu "  in  New  Engiand, 
«u  bOTD  in  LiDcoliuhire,  Englaiid,  about  1600-  Sbe  wa»  the 
daughlerof  acLerg/maanatdcd  Francis  Mirbury.  and.  moTdini 
to  tndition,  *u  A  cousia  of  Jobo  Diyden.  She  married  WUlian] 
"  '  I  i6j4  emisnted  -     "    - 


[ollo>er. 


teRev.M 


[admitted  to  the cl 
but  Mon  she  organized  meelingi  among  the  Boston  w 
tmoDI  whom  bee  eiccplional  ibilily  and  her  services  as  a 
had  rv<n  bn  great  influence;  and  at  these  meetings  ih 
cussed  and  comtnenled  upon  tcant  sernioiu  and  gave  eipr 
(0  her  own  iheokiffcal  views.  The  meetings  became  increa  _. 
'■opulu,  ukj  wtrc  *ooD  aiucided  not  otdy  by  iht  women  but 


Henry  Vane.    At  the 

'   her  bnitber-in-lj 

she  was  trying  to  niaki 
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poychnLnycji  matter  whJLh  it  ' 

■n,FW(d  Iklllly  OVR.  and  IhF  book  iimd;iUlc.    I 
noCjnd^tblU  bedutinfuiihatKtween  tbe  nwnial  ir 

CBiqiByB  the  won] "  Idn,"  and  thai  he  definn  logk 

nsitntla  cum  rebu*  i|)u."  Syn.  Uoapk.  lun  i. 
plichly  repudiatuig  a  merely  fonnal  view  of  lo^ic. 
III.  rfulbfKJ.— HutcheKn  may  fonher  be  rr, 
tht  cuiie<  mndeni  writers  m  aetthelioa.  Hii  tp 
subject  are  contained  In  the  Inquiry  tamemtm 
Baimany  and  DtsifK,  the  finr  tA  the  IwD  Ireatiw*  ; 
Ele  paint  iina  that  we  are  endowed  with  a  ipecial  ■ 
perceive  Inuty,  harmony  and  pnmantan 
became  it  Hesuppoaea  the  action  o(  the  ea 
iKarinc-     ft  may  be  ^led  an  internal  aei 


CIS  and  nugislTllfs,  including  Goventoi 
the  Rev.  John  Whcelwrigbl— wbom 


"  covenant  of  grace."  that  they  had  a  qxdal 
"  peculiar  indwelling  of  the  Holy  Ghost,"  whrreai 
the'  Rev.  John  Wilson,  the  pastor  ol  the  Boston  church,  and 
the  other  minislen  of  the  cdony  were  under  ■  "covenant  ol 
.s."  Aimc  Hutchinson  was,  in  fad,  voicing  a  protest  against 
egalisni  of  the  Massachusetts  Puritans,  and  was  also  striking 
eauthorilyoflhe  clcigy  in  an  intensely  theocratic  community. 
4ich  ■  community  a  theological  controversy  iocvilably 
carried  into  secular  politics,  and  the  entire  colony  wb« 
led  into  factions.  Mis  Hulchiitson  was  supported  by 
Governor  Vane,  Cotton.  Wheelwright  and  the  great  majority  of 
Boston  cbunhi  opposed  to  her  were  Deputy-Governor  John 
Wintbit^,  Wilton  and  all  of  the  country  magistrates  and 
churches.  At  a  gener^  fnii,  held  ble  in  January  1637.  Wheel- 
wright preached  a  semon  which  wai  Idien  as  a  criticism  of 
Wilson  and  hit  friendt.  The  strength  of  the  patties  wu  tctled 
.  the  General  Conn  of  Eleclion  o[  May  i6j7,  when  Wiathiop 
^feated  Vane  for  the  governorship.  Cotton  recanted,  Vane  te- 
turaed  to  England  in  disgml,  Wheelwright  was  tried  and  banithed 
.nd  the  rank  and  file  either  followei" 


tiHoti 


tried  (November  16^7)  by  the  Genei 

iducing  the  ininisten,"  and  wu  sentenced  to  banishment; 

,  in  Match  i6jg,  the  was  tried  before  the  Boston  church 

wu  formally  ucotomunicated.    With  WUliam  CoddingtoD 

(d.  167B),  John  Clarke  and  otbets,  she  established  ■  icttlemcot 

Ibe  island  of  Aquidneck  (now  Rhode  Itlind)  in  tCjS.    Four 

irs  later,  after  the  death  of  her  husband,  the  tettled  on  L4>ng 

Island  Sound  near  what  is  now  New  Rochelle,  Wettchstet 

y.  New  York,  and  was  killed  in  an  Indian  tiring  in  August 

an  event  regarded  in  Massachutetu  at  a  manifetlation 

of  Divine  Providence.     Anne  Hutchinton  and  her  followert 

than  with  any  special  reference  to  her  doctrinal  theories;  and 
the  controversy  in  which  she  wai  involved  is  known  as  th« 
"  AntintHnian  Controveity." 

See  C.  F,  Adanu.  AMiiumiaiiinn  in  Ou  Ctlanj  ^tlBtudmldU 
Bay.  vol.  liv.  ol  the  Prince  Society  Publiotkms  (Boston.  l«»4)s 
and  TTiia  Efiioda  sj  ifnimtuiUi  Birlory  (Boston  and  New  Yorlc.- 
1S96I. 

HUTCHHraOII,  JOBH  (iei;-i664),  Puritan  soldier,  aoa  of 
Sir  Thomas  Hutchinson  of  Owthorpe,  Nottinghamshire,  and 
of  Margaret,  daughter  of  Sir  John  Byron  of  Newsleid,  wai 
baptiicd  on  the  iSth  of  September  i6ij.  He  was  educated  it 
N'otlingham  and  Lincoln  schools  and  at  Peterhouse,  Cambridge, 
and  in  r637  he  emered  Lincoln's  Inn.  On  the  outbreak  of  the 
grett  Rebellion  he  look  the  tide  ol  the  Parlioment,  and  wu 
made  in  1643  governor  of  Nottingham  Castle,  which  he  defended 
a^nsl  eKtemal  attacks  and  internal  divisiont,  till  the  triumph 
of  the  parliamentary  cause.  He  was  cho«n  member  for 
Nottinghamshire  in  March  i64£,  took  the  side  of  the  TnrltpcndenIS, 
opposed  the  ofTen  of  the  king  at  Newpott,  and  rigncd  the  death- 
wattanL  Though  a  member  at  first  ot  the  council  of  slate,  he 
diiaWTOved  ol  the  subsequent  political  conduct  0!  Cromwell 
and  took  no  further  part  in  politics  during  the  lifetime  ol  the 
protector.  He  resumed  his  seat  in  the  recalled  Long  Pariiiment 
in  May  iSjq,  and  followed  Monk  in  opposing  Lambert.  believtn( 
that   the   lotmer  intended   to   maintain    the   commt 


lublic  office. 


hof  Jun 


in  Pariiam 


jf  IiHlemnity  was  declared  incapable  ol 
[n  October  i66j,  however,  he  was  arrested  upoa 
suspicion  or  oeing  concerned  in  the  Voikthire  plot,  and  after 
I  rigorous  confinement  in  the  Tower  ol  London,  of  which  be 
pubUshed  an  account  (reprinted  in  the  Karleian  Uuf^anj, 
vd.  iii.),  and  in  Sandown  Castle.  Kent,  he  died  on  the  iltho! 
September  1664.  Hit  career  draws  its  chief  interest  Itom  the 
Li/(  by  hii  wile,  Lticy,  dtuffater  «(  Sir  AUeo  Apalcy,  wtiltea 
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after  the  deatb  of  ber  husband  but  not  publiahed  till  1806  (since 

oltca  Rprinted),  a  work  not  only  valuable  for  the  picture  which 

it  pves  of  the  nan  and  of  the  time  in  which  he  lived,  but  for 

the  simple  beauty  of  its  style,  and  the  nalvet6  with  which  the 

writer  records  her  sentiments  and  opinions,  and  details  the 

incidents  of  her  private  life. 

See  the  editioa  of  Lacy  Hutchinion't  Uemmrt  of  Ihe  Lifg  of  Cohnd 
Bvtckimmn  by  C  H.  Firth  (188s) ;  Brit.  Mut.  Add,  MSS,  25,901  (a 


t  of  the  Life),  alao  Addi  MSS,  19,  33%,  36.347  f.  51  ;'JVote« 
'.  iiL  25,  viiL  4121  Monks  C&fUempmraries,  by 


HUTCHIIISOW,  JOHV  (z674-i737)>  English  theological  writer, 
bom  at  Spennithorne,  Yorkshire,  in  1674.  He  served  as 
steward  in  several  families  of  position,  Utterly  in  that  of  the 
duke  of  Somerset,  who  ultimately  obtained  for  him  the  post 
of  riding  purveyor  to  the  master  of  the  horse,  a  sinecure  worth 
about  £joo  a  year.  In  1700  he  became  acquainted  with  Dr 
John  Woodward  (1665-1 728)  physician  to  the  duke  and  author 
d  a  wock  entitled  Tke  Natmtal  History  of  the  Earth,  to  whom  he 
entrusted  a  laqe  number  of  fossils  of  his  own  collecting,  along 
with  a  mass  of  manuscript  notes,  for  arrangement  and  publication. 
A  misunderstanding  as  to  the  manner  in  which  these  should 
be  dealt  with  was  the  immediate  occasion  of  the  publication 
by  Hntchlason  in  1724  of  Moseses  Prineipia,  part  L,  in  which' 
Woodward's  Natural  History  was  bitterly  ridiculed,  his  conduct 
with  regard  to  the  minnralogical  specimens  not  obscurely 
characteriaed,  and  a  refutation  of  the  Newtonian  doctrine  of 
gravitatioa  seriously  attempted.  It  was  followed  by  part  it 
in  1727,  and  by  various  other  woriu,  including  Mosd's  Sine 
Frimapia,  2730;  Tho  Confusion  of  Tongues  and  Trinity  of  the 
CentiUSf  1731;  Power  BuesUial  md  Mechanical,  or  what  power 
hdmgs  t»  God  and  what  to  his  creatures,  in  which  the  design  of 
Sir  I.  ffewiam  and  Dr  Samuel  Clarke  is  laid  open,  1732;  dory  or 
Craoity,  1753;  The  Xdigion  of  Slttan,  or  Antichrist  Delineated, 
1 736.  Be  tauight  that  the  BiUe  contained  the  elements  not  only 
of  true  religion  but  also  of  all  rational  philosophy.  He  held 
thai  the  Hebrew  must  be  read  without  points,  and  his  interpreta- 
tion rested  larvdy  on  fandful  Sjrmlx^m.  Bishop  George  Home 
of  Norwich  was  during  some  of  his  earlier  3rears  an  avowed 
Hutchiasonian;  and  William  Jones  of  Nayland  continued  to 
be  so  to  the  end  of  his  life. 

A  com^kte  editioa  of  hit  pob&catkMM,  edited  by  |lobert  Spearman 
and  Jolitts  Bate,  appeared  ui  1748  (12  vol&);  an  Abstract  of  thew 
f(41'>«cd  in  1753;  and  a  Supplement,  with  L^e  by  Spearman  pee- 
fiaed.iB  1765. 

HUIUUUOV,  tm  JOKATHAV  (1828-  ),  English  surgeon 
aad  pathologist,  was  bom  on  the  ajrd  of  Jidy  1828  at  Selby, 
Yorkafaare,  his  parents  belonging  to  the  Society  of  Friends. 
He  entered  St  Bartholomew's  Hospital,  became  a  member  of  the 
Ko>al  College  of  Surgeons  in  1850  (F.R.C.S.  1862),  and  rapidly 
lEuaed  lepittatkm  as  a  skilful  operator  and  a  scientific  inquirer. 
He  was  president  of  the  Hunterian  Society  in  1869  and  1870, 
pcoftaaoe  of  surgery  and  pathology  at  the  College  of  Surgeons 
from  1S77  to  18S2,  president  of  the  Pathological  Society,  1879- 
iUo»  of  the  Ophthalmological  Society,  1883,  of  the  Neurological 
Society.  1887,  of  the  Medical  Society,  1890,  and  of  the  Royal 
3iedical  and  Chirur^cal  in  z894'-x896.  In  18JB9  he  was  president 
of  the  Royal  College  of  Surgeons.  He  was  a  member  of  two 
Royal  Cotii  mils  ions,  that  of  1881  to  inquire  into  the  provision 
f'lr  smallpoT  and  fever  cases  in  the  London  hospitals,  and  that 
ef  1889-1896  00  vaccination  and  leprosy.  He  also  acted  as 
koooraiy  seactaiy  to  the  Sydenham  Society.  His  activity 
ia  the  canse  of  scientific  surgeiy  and  In  advancing  the  study 
cf  the  natural  sciences  was  unwearying.  His  lectures  on  neuro- 
pathogcflcsia,  foot,  leprosy,  diseases  of  the  tongue,  ftc,  were  full 
cf  origiiial  obaervatioo;  but  his  principal  work  was  connected 
with  the  atody  of  syphilis,  on  which  he  became  the  first  living 
abthorxty.  He  was  the  founder  of  the  London  Polyclinic  or 
FMfgradnate  School  of  Medicine;  and  both  in  his  native  town 
of  Selby  and  at  Haslcmere,  Surrey,  he  started  (about  1890) 
eduutJoBa]  anseams  for  popular  iiMtraction  in  natural  history. 
He  jmMiahfd  several  volumes  on  his  own  subjects,  was  editor  of 
the  ^aartcily.ilr(4«sef  ff  Surgery ,  and  was  given  the  Hon.  LL.D. 


degree  by  both  Glasgow  and  Cambridge.  After  his  retirement 
from  active  consultative  work  he  continued  to  take  great  interest 
in  the  question  of  leprosy,  asserting  the  existence  of  a  definite 
connexion  between  this  disease  and  the  eating  of  salted  fish. 
He  received  a  knighthood  in  1908. 

HUTCHINSON,  THOMAS  (1711-1780),  the  last  royal  govemor 
of  the  province  of  Massachusetts,  son  of  a  wealthy  merchant 
of  Boston,  Mass.,  was  bom  there  on  the  9th  of  September  171  x. 
He  graduated  at  Harvard  in  1727,  then  became  an  apprentice 
in  his  father's  counting-room,  and  for  several  years  devoted 
himself  to  business.  In  1737  he  began  his  public  career  as  a 
member  of  the  Boston  Board  of  Selectmen,  and  a  few  weeks 
later  he  was  elected  to  the  General  Court  of  Massachusetu  Bay, 
of  which  he  was  a  member  imtil  1740  and  again  from  1742  to 
i749f  serving  as  speaker  in  1747,  1748  and  1749.  He  con- 
sistently contended  for  a  sound  financial  system,  and  vigorously 
oppc«ed  the  operations  of  the  "  Land  Bank  "  and  the  issue  of 
pernicious  bills  of  credit.  In  1748  he  carried  through  the 
GeneralCourt  a  bill  providing  for  the  cancellation  and  redemption 
of  the  outstanding  paper  currency.  Hutchinson  went  to  England 
in  1740  as  the  representative  of  Massachusetts  in  a  boundary 
dispute  with  New  Hampshire.  He  was  a  member  of  the  Massa- 
chusetts Council  from  1749  to  1756,  was  appointed  judge  of 
probate  in  1752  and  was  chief  justice  of  the  superior  court  of 
the  province  from  1761  to  1769,  was  Heutenant-govemor  from 
1758  to  Z771,  acting  as  govemor  In  the  latter  two  years,  and 
from  1 771  to  X774  was  govemor.  In  1754  he  was  a  delegate 
from  Massachusetts  to  the  Albany  Convention,and,  with  Franklin, 
was  a  member  of  the  committee  appointed  to  draw  up  a  plan  of 
union.  Though  he  recognized  the  legality  of  the  Stamp  Act 
of  X765,  he  considered  the  measure  inexpedient  and  impolitic 
and  urged  its  repeal,  but  his  attitude  was  misunderstood;  he 
was  considered  by  many  to  have  instigated  the  passage  of  the 
Act,  and  in  August  1765  a  mob  sacked  his  Boston  residence 
and  destroyed  many  valuable  manuscripts  and  documents. 
He  was  acting  govemor  at  the  time  of  the  "  Boston  Massacre  " 
in  X770,  and  was  virtually  forced  by  the  dtixens  of  Boston, 
under  the  leadership  of  Samud  Adams,  to  order  the  removal 
of  the  British  troops  from  the  towiL  Throughout  the  pre- 
Revolutionaiy  disturbances  In  Massachusetts  he  was  the  re- 
presentative of  the  British  ministry,  and  though  he  disai^roved 
of  some  of  the  ministerial  measures  he  felt  impelled  to  enforce 
them  and  necessarily  incurred  the  hostility  of  the  Whig  or 
Patriot  element.  In  1774,  upon  the  appcuntment  of  General 
Thomas  Gage  as  military  govemor  he  went  to  England,  and 
acted  as  an  adviser  to  George  III.  and  the  British  ministry 
on  American  affairs,  nnifonnly  counselling  moderation.  He 
died  at  Brompton,  now  part  of  London,  on  the  3rd  of  June 
X780. 

He  wrote  A  Brirf  Statement  of  the  Claim  of  the  Colonies  (1764) ;  a 
Cdlection  of  Originial  Papers  rdaOoe  to  Ihe  History  0/  Masuukutetts 
Bay  (1769).  reprinted  as  Tke  Hutchinson  Papers  by  the  Prince 
Society  in  1865;  and  a  jadiciotts,  accurate  and  very  vauiable  History 
of  Ihe  Prooince  of  Massachusetts  Bay  (vol.  i..  1764,  vol.  ii..  1767,  and 
vol.  lit..  X828).  His  Diary  and  Letters,  with  an  Account  of  hu  Ad- 
ministration, was  publiahed  at  Boaton  in  1884-1886. 

See  James  K.  Hoamcr't  Life  of  Thomas  Hutchinson  (Boaton,  1896). 
and  a  biographical  chapter  in  John  Fiske's  Essays  Historical  and 
Literary  (New  York,  1002).  For  an  estimate  of  HutchinKMi  as  an 
historian,  see  M.  C.  Tyier'a  Literary  History  ef  Ihe  American  Reoolu- 
tion  (New  York.  1897). 

HUTCHINSON,  a  dty  and  the  county-seat  of  Reno  county, 
Kansas,  U.S.A.,  in  the  broad  bottom-land  on  the  N.  aide  of 
the  Arkansas  river.  Pop.  (1900)  9379,  of  whom  4x4  were 
foreign-bom  and  442  negroes;  (1910  census)  16,364.  It 
is  served  by  the  Atchison,  Topeka  &  Santa  F6,  the  Missouri 
Pacific  and  the  Chicago,  Rock  Island  &  Pacific  railways.  The 
principal  public  buildings  are  the  Federal  building  and  the  county 
court  house.  The  dty  has  a  public  library,  and  an  industrial 
reformatory  Is  maintained  here  by  the  state.  'Hutchinson  is 
situated  in  a  stock-raising,  fruit-growing  and  farming  region 
(the  prindpal  products  of  which  are  wheat,  Indian  com  and 
fodder),  with  which  it  haa  a  considerable  wholesale  trade.  An 
enonnous  deposit  of  rock  salt  underlies  the  dty  and  its  vicinity, 
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and  Hutchinson's  principal  industry  is  the  manufacture  (by 
the  open-pan  and  grainer  processes)  and  the  shipping  of  salt; 
the  dty  has  one  of  the  largest  salt  plants  in  the  worid.  Among 
the  otJier  manufactures  are  flour,  creamery  products,  soda- 
ash,  straw-board,  planing-mill  products  and  packed  meats. 
Natural  gas  is  largely  used  as  a  factory  fueL  The  city's  factory 
product  was  valued  at' $2,03 r, 048  in  XQ05,  an  increase  of  31*8% 
since  190a   Hutchinson  was  chartered  as  a  dty  in  1871. 

HUTTEir,  PHIUPP  VON  (c.  X51X-1546),  German  knight, 
was  a  relative  of  Ulrich  von  Hutten  and  passed  some  of  his 
early  years  at  the  court  of  the  emperor  Charles  V.  Later  he 
joined  the  band  of  adventurers  which  under  Georg  Hohermuth, 
or  George  of  Spires,  sailed  to  VenezueUrOr  Venosala  as  Hutten 
calls  it,  with  the  object  of  conquering  and  exploiting  this  land  in 
the  interests  of  the  Augsburg  fandly  of  Welser.  The  party 
landed  at  Coro  in  February  1535  and  Hutten  accompanied 
Hohermuth  on  his  long  and  toilsome  expedition  into  the  interior 
in  search  of  treasure.  After  the  death  of  Hohermuth  in  December 
1540  be  became  captain-general  of  Venezuela.  Soon  after  this 
event  he  vanished  into  the  interior,  returning  after  five  years 
of  wandering  to  find  that  a  Spaniard,  Juan  de  Caravadl,  or 
Caravajil,  had  been  appointed  governor  in  his  absence.  With 
his  travelling  companion,  Bartholomew  Welser  the  younger, 
he  was  seized  by  Caravazil  in  April  1546  and  the  two  were 
afterwards  put  to  death. 

Hutten  left  some  letters,  and  also  a  narrative  of  the  earlier  part  of 
his  adventures,  this  Zeilung  aus  India  Junkher  Pkilipps  von  HtUten 
being  published  in  1785. 

HUTTEN,  ULRiCH  VON  (1488-1523),  was  bom  on  the  axst  of 
April  1488,  at  the  castle  of  Steckdberg,  near  Fulda,  in  Hesse. 
Like  Erasmus  or  Pirckheimer,  he  was  one  of  those  men  who 
form  the  bridge  between  Humanists  and  Reformers.  He  lived 
with  both,  sympathized  with  both,  though  he  died  before  the 
Reformation  had  time  fuUy  to  develop.  His  life  may  be  divided 
into  four  parts: — his  youth  and  doister-life  (i488-r504);  his 
wanderings  in  pursuit  of  knowledge  (i  504-1 51 5);  his  strife 
with  Ulrich  of  WOrtte^berg  (15X5-X5X9);  and  his  connexion 
with  the  Reformation  (151^1523).  Each  of  these  periods 
had  its  own  special  antagonism,  which  coloured  Hutten's  career: 
in  the  first,  his  horror  of  dull  monastic  routine;  in  the  second, 
the  ill-treatment  he  met  with  at  Greifswald;  in  the  third,  the 
crime  of  Duke  Ulrich;  in  the  fourth,  his  disgust  with  Rome 
and  with  Erasmus.  He  was  the  ddcst  son  of  a  poor  and  not 
undistinguished  knightly  family.  As  he  was  mean  of  stature 
and  sickly  his  father  destined  him  for  the  doistcr,  and  he  was 
sent  to  the  Benedictine  house  at  Fulda;  the  thirst  for  learning 
there  seized  on  him,  and  in  1505  he  fled  from  the  monastic  life, 
and  won  his  freedom  with  the  sacrifice  of  his  worldly  prospects, 
and  at  the  cost  of  incurring  bis  father's  undying  anger.  From 
the  Fulda  cloister  he  went  first  to  Cologne,  next  to  Erfurt,  and  then 
to  Frankfort-on-Oder  on  the  opening  in  x  506  of  the  new  university 
of  that  town.  For  a  time  he  was  in  Leipzig,  and  in  X508  we  find 
him  a  sliipwrecked  beggar  on  the  Pomeranian. coast.  In  1509 
the  university  of  Greifswald  welcomed  him,  but  here  too  those 
who  at  first  rccdved  him  kindly  became  his  foes;  the  sensitive 
ill-regulated  youth,  who  took  the  liberties  of  genius,  wearied 
his  burgher  patrons;  they  could  not  brook  the  poet's  airs  and 
vanity,  and  ill-timed  assertions  of  his  higher  rank.  Wherefore 
he  left  Greifswald,  and  as  he  went  was  robbed  of  dothes  and 
books,  his  only  baggage,  by  the  servants  of  his  late  friends; 
in  the  dead  of  winter,  half  starved,  frozen,  penniless,  he  reached 
Rostock.  Here  again  the  Humanists  recdvcd  him  gladly, 
and  under  their  protection  he  wrote  against  his  Greifswald 
patrons,  thus  beginning  the  long  list  of  his  satires  and  fierce 
attacks  on  personal  or  public  foes.  Rostock  could  not  hold 
him  long;  he  wandered  on  to  Wittenberg  and  Ldpzig,  and 
thence  to  Vienna,  where  he  hoped  to  win  the  emperor  Maximilian's 
favour  by  an  elaborate  national  poem  on  the  war  with  Venice. 
But  ndther  Maximilian  nor  the  university  of  Vienna  would 
lift  a  hand  for  him,  and  he  passed  into  Italy,  where,  at  Pavia, 
he  sojourned  throughout  X51X  and  part  of  1513.  In  the  latter 
year  his  studies  were  interrupted  by  war;  in  the  sic;ge  of  Plvia 


by  papal  troops  and  Swiss,  he  was  foundered  by  both  aides^ 
and  escaped,  sick  and  penniless,  to  Bologna;  on  his  recovery 
he  even  took  service  as  a  private  soldier  in  the  emperor's  army. 

This  dark  period  lasted  no  long  time;  in  15x4  he  was  again 
in  Germany,  where,  thanks  to  his  poetic  gifts  and  the  friendship 
of  Eitdwolf  von  Stein  (d.  1515),  he  won  the  favour  of  the  dector 
of  Mainz,  Archbishop  Albert  of  Brandenburg.     Here  high 
dreams  of  a  learned  career  rose  on  him;  Mainz  should  be  oiade 
the  metropolis  of  a  grand  Humanist  movement,  the  centre  of 
good  style  and  literary  form.    But  the  murder  in  15x5  of  his 
relative  Hans  von  Hutten  by  Ulrich,  duke  of  WOrttembcrg, 
changed  the  whole  course  of  his  life;  satire,  chief  refuge  of  the 
weak,  became  Hutten's  weapon;  with  one  hand  he  took  his 
part  in  the  famous  Episttdae  obscurorum  virorum^  and  with 
the  other  launched  scathing  letters,  doquent  Ciceronian  orations, 
or  biting  satires  against  the  duke.    Though  the  emperor  was 
too  lazy  and  indifferent  to  smite  a  great  prince,  he  took  Hutten 
under  his  protection  and  bestowed  on  him  the  honour  of  a 
laureate  crown  in  X517.    Hutten,  who  had  meanwhile  revisited 
Italy,  again  attached  himself  to  the  electoral  court  at  Mainz; 
and  he  was  there  when  in  15x8  his  friend  Pirckheimer  wrote, 
urging  him  to  abandon  the  court  and  dedicate  himself  to  letters. 
We  have  the  poet's  long  reply,  in  an  epistle  on  his  "  way  of  life,'* 
an  amusing  mixture  of  earnestness  and  vanity,  self-satisfaction 
and  satire;  he  tells  his  friend  that  his  career  is  just  begun, 
that  be  has  had  twelve  3rears  of  wandering,  and  will  noir  enjoy 
himself  a  while  in  patriotic  literary  work;  that  he  has  by  no 
means  deserted  the  humaner  studies,  but  carries  with  him 
a  little  library  of  standard  books.    Pirckheimer  in  his  burgher 
life  may  have  ease  and  even  luxury;  he,  a  knight  of  the  empire, 
how  can  he  condescend  to  obscurity?    He  must  abide  wixere 
he  can  shine. 

In  1 519  he  issued  in  one  volume  his  attacks  on  Duke  Ulrich, 
and  then,  drawing  sword,  took  part  in  the  private  war  which 
overthrew  that  prince;  in  this  affair  he  became  intimate  with 
Franz  von  Sickingen,  the  champion  of  the  knightly  order 
(Ritterstand).  Hutten  now  warmly  and  openly  espoused  the 
Lutheran  cause,  but  he  was  at  the  same  time  mixed  up  in  the 
attempt  of  the  "  Ritterstand  "  to  assert  itself  as  the  militia 
of  the  empire  against  the  independence  of  the  German  princes. 
Soon  after  this  time  he  discovered  at  Fulda  a  copy  of  the  mani- 
festo  of  the  emperor  Henry  IV.  against  Hildebrand,  and  published 
it  with  comments  as  an  attack  on  the  papal  claims  over  Germany. 
He  hoped  thereby  to  interest  the  new  emperor  Charles  V.,  and 
the  higher  orders  in  the  empire,  in  behalf  of  German  liberties; 
but  the  appeal  failed.  What  Luther  had  achieved  by  ^>eaking 
to  dties  and  common  folk  in  homdy  phrase,  because  he  touched 
heart  and  consdence,  that  the  far  finer  weapons  of  Hutten  failed 
to  effect,  because  he  tried  to  touch  the  more  cultivated  sympathies 
and  dormant  patriotism  of  princes  and  bishops,  nobles  and 
knights.  And  so  he  at  once  gained  an  undying  name  in  the 
repubUc  of  letters  and  ruined  his  own  career.  He  showed  that 
the  artificial  verse-making  of  the  Humanists  could  be  connected 
with  the  new  outburst  of  genuine  German  poetry.  The  Minne- 
singer was  gone;  the  new  national  singer,  a  Luther  or  a  Hans 
Sachs,  was  heralded  by  the  stirring  lines  of  Hutten's  pen.  These 
have  in  them  a  splendid  natural  swing  and  ring,  strong  and 
patriotic,  though  unfortunately  addressed  to  knight  and  lands- 
knecht  rather  than  to  the  German  people. 

The  poet's  high  dream  of  a  knightly  national  regeneration 
had  a  rude  awakening.  The  attack  on  the  papacy,  and  Luther's 
vast  and  sudden  popularity,  frightened  Elector  Albert,  who 
dismissed  Hutten  from  his  court.  Hoping  for  imperial  favour, 
he  betook  himself  to  Charles  V.;  but  that  young  prince  would 
have  none  of  him.  So  he  returned  to  his  friends,  and  they 
rejoiced  greatly  to  see  him  still  alive;  for  Pope  Leo  X.  had 
ordered  him  to  be  arrested  and  sent  to  Rome,  and  assassins 
dogged  his  steps.  He  now  attached  himself  more  dosely  to 
Franz  von  Sickingen  and  the  knightly  movement.  This  also 
came  to  a  disastrous  end  in  the  capture  of  the  Ebemberg,  and 
Sickingen 's  death;  the  higher  nobles  had  triumphed;  the 
archbishops  avenged  themsdves  on  Lutheranism  as  interpreted 
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by  ibe  kai^tly  Older.  With  Sickingen  Huttea  also  finally  fell. 
He  fled  to  Stfd,  where  Exaamus  rdused  to  see  him,  both  for 
fear  of  his  loathaome  diseases,  and  also  because  the  bei^azed 
kaight  was  soze  to  borrow  nonty  from  him.  A  paper  war 
ceeaeqnciitly  broke  out  between  the  two  Humanists,  which 
embittered  Hutten's  last  days,  and  stained  the  memory  of 
EnsffliB.  From  Basel  Ulrich  dragged  himself  to  MOlhausen; 
lad  when  the  veogeanoe  of  Erasmus  drove  him  thence,  he  went 
to  Zurich.  There  the  large  heart  of  Zwingli  welcomed  him; 
be  helped  him  with  mon^,  and  found  him  a  quiet  refuge  with 
the  pastor  of  the  little  isle  of  Ufnau  on  the  Zurich  lake.  There 
tbe  fiail  and  worn-out  poet,  writing  swift  satire  to  the  end,  died 
It  the  end  of  August  or  beginning  of  September  1523  at  the 
Mgt  of  thirty-five.  He  left  behind  him  some  debts  due  to  oom- 
pasuooate  friends;  he  did  not  even  own  a  singjie  book,  and 
&II  his  goods  amounted  to  the  ck>thes  on  his  back,  a  bundle 
of  lettcn,  and  that  valiant  pen  which  had  fought  so  many 
1  shaip  battle,  and  had  won  for  the  poor  knight-enant  a  sure 
place  in  the  amials  of  literature. 

Ulrich  von  Htttten  is  one  of  those  men  of  genius  at  whom 
propriety  is  shocked,  and  whom  the  mean-spirited  avoid.  Yet 
ihroogh  his  short  and  buffeted  life  he  was  bdriended,  with 
vosdeif ol  charity  and  patience,  by  the  chief  leaders  of  the 
Humanist  movement.  For,  in  spite  of  his  irritable  vam'ty, 
his  inmoiai  life  and  habits,  his  odious  diseases,  his  painful 
resUessoess,  Hutten  had  much  in  him  that  strong  men  could 
love.  He  panionately  loved  the  truth,  and  was  ever  open 
to  all  good  influences.  He  was  a  patriot,  whose  soul  soared 
to  ideil  schemes  and  a  grand  Utopian  restoration  of  his  country. 
In  spile  of  all,  his  was  a  frank  and  noble  nature;  his  faults  chiefly 
LSe  faults  of  genius  ill-controlled,  and  of  a  life  cast  in  the  eventful 
cbanges  of  an  age  of  novelty.  A  swarm  of  writings  issued  from 
bs  pen;  at  fiist  the  smooth  elegance  of  his  LaUo  prose  and  verse 
•rancd  strangely  to  miss  his  real  character;  he  was  the  Cicero 
•ad  Ovid  ol  Germany  before  he  became  its  Lucian. 

Hm  diicl  works  were  hU  Art  9ersi/Uandi  (1511) ;  the  Nemo  (i$i8) ; 
a  voHc  oa  the  Morbus  CcUieus  (1519):  thb  volume  of  SteckcTbcrg 
Ci*aplaiati  acaimt  Duke  Ulrich  (including  his  four  Ciceronian 
O^ituMj,  his  ueUers  and  the  Phatarismtu)  also  in  1519;  the  Vadismus 
( !>»>):  and  the  controversy  with  Erasmus  at  the  end  of  his  life. 
Br«des  these  were  many  admirable  poems  in  Latin  and  German. 
It  is  not  known  with  certainty  how  far  Hutten  was  the  parent  of  the 
oHcbcatcd  EpistoittM  obsenrorum  virorum,  that  famous  satire  on 
■y<U9tic  wnoBsncc  as  represented  by  the  theologians  of  Cologne 
•uh  vUcB  the  friends  of  Reuchlin  defended  him.  Afe  first  the 
do»<tcr-worid,  not  discerning  its  iron^.  welcomed  the  work  as  a 
difimce  of  their  positioa;  tMugh  their  eyes  were  soon  opened  by 
tWr  favour  with  which  the  learned  worid  received  it.  The  Epistolae 
•TTv  ngeriy  bought  up;  the  first  part  (41  letters)  appeared  at  the 
uH  of  151^:  carfy  ta  1516  there  was  a  second  edition;  later  in  1516 
a  thinj.  with  an  appendix  of  seven  letters;  in  I«fi7  appeared  the 
■Tiod  ^art  (fo  lettenO*  to  which  a  fresh  appendix  of  eight  letters 
»it  subjoined  aoon  after.  In  1900  the  Latin  text  of  the  E/istolae 
«)tb  aa  kocfiab  translation  waspublishcd  by  F.  G.  Stokes.  Hutten. 
a  a  letter  addressed  to  Robert  Crocus,  dcni«l  that  he  was  the  author 
fi  tbe  book,  but  there  is  no  doubt  as  to  his  connexion  with  it. 
hnwnt  was  of  opinion  that  there  were  three  authors,  of  whom 
Crrtos  Rabiantts  was  the  originator  of  the  idea,  and  Hutten  a  chief 
(■•ntribotar.  D.  F.  Strauss,  who  dedicates  to  the  subject  a  chapter 
**  hrt  adouraUe  work  on  Hutten,  concludes  that  he  had  no  share  in 
tU  firw  part,  but  that  his  hand  is  deariy  visible  in  the  second  part. 
•h«-h  he  attributes  in  the  main  to  him.  To  him  ia  due  the  more 
v'x«4  and  severe  tone  of  that  bitter  portion  of  the  satire.  See 
^  Bffccht,  Die  VerfasuT  der  Bpi^otae  ooscurorum  virorum  (1901). 

For  a  Qonplete  catalogue  of  the  writings  of  Hutten.  see  E.  Baking's 
inia  MUoffupkicus  HuOeniainu  (185S).  Backing  is  also  the  editor 
d  tbe  oaapkce  edition  of  Hutten's  worla  (7  vols.,  i8w-z863).  A 
«<ectioa  01  Hutten's  German  writings,  edited  by  G.  Baike,  appeared 
n  tfl^i.  Cpu  S.  Samatobki.  Hutttns  dttUtcke  Sckri/ten  (1891). 
The  belt  biography  (thourti  it  is  also  somewhat  01  a  political 
mrfilet)  M  that  of  O.  F  Strauss  (Uirich  von  Hutten,  1837: 
4rH  «d..  1878:  English  trandatma  by  G.  Sturge.  i87a).  with 
vnjck  Buy  be  compared  the  older  monographs  1^  A  Wagcnaeil 
i»3).  A  Bitark  (1846)  and  J.  Zeller  (Paris,  1849).  See  also 
J  t>«knt.  VM€k  worn  HuUems  Lehen  und  Wirken.  Eine  historische 
i*«w(i9«>i).  (G.W.  kT 


■UlTEa,  UONHARO  (1563-1616),  German  Lutheran 
tHmkigiui,  was  bom  at  Nellingcn  near  Ulm  in  January  1563. 
From  iSSt  he  studied  at  the  universities  of  Strassburg,  Leipzig, 


Heidelberg  and  Jena.  In  1594  he  began  to  give  theological 
lectures  at  Jena,  and  in  1596  accepted  a  call  as  professor  of 
theology  at  Wittenberg,  where  he  died  on  the  33rd  of  October 
16x6.  Hutter  was  a  stem  champion  of  Lutheran  orthodoxy, 
as  set  down  in  the  confessions  and  embodied  in  his  own 
Compendium  locorum  ikeologicorum  (1610;  reprinted  1863), 
being  so  faithful  to  his  master  as  to  win  the  title  of  "  Luther 
redonatus." 

In  reply  to  Rudolf  Hoq)intan's  Concordia  diseors  (1607),  he  wrote 
a  work,  nch  in  historical  material  but  one-sided  in  its  apologetics, 
Concordia  concors  (161  a),  defending;  the  formula  of  Concord,  which 
he  regarded  as  inspired.  His  Irentcum  vere  ckristianum  is  directed 
against  David  Parcus  (1548-1622),  profcsaur  primariusat  Heidelberg, 
who  in  Irentcum  tine  de  unione  et  synodo  Eoangelicorum  (1614)  had 
pleaded  for  a  reconciliation  of  Luthcranism  and  Calvinism;  his 
Cahinista  aulopvliticus  (1610^  was  written  aeainst  the  "  damnable 
Calvinism  "  which  was  becoming  prevalent  in  Holstcin  and  Branden- 
burg. Another  work,  based  on  tbe  formula  of  Concord,  was  entitled 
Loot  communes  tkeohgicu 

HIJTTON,  CHARLES  <x737-x833)i  English  mathematician, 
was  born  at  Newcastle-on-Tyne  on  the  X4th  of  August  1737. 
He  was  educated  in  a  school  at  Jesmond,  kept  by  Mr  Ivison, 
a  dergynuin  of  the  church  of  England.  There  is  reason  to  believe, 
on  the  evidence  of  two  pay-bills,  that  for  a  short  time  in  1755 
and  1756  Hutton  worked  in  Old  Long  Benton  colliery;  at  any 
rate,  on  Ivison's  promotion  to  a  living,  Hutton  succeeded  to 
the  Jesmond  school,  whence,  in  consequence  of  increasing  pupils, 
be  removed  to  Stotc's  Hall.  While  he  taught  during  tbe  day 
at  Stote's  Hall,  he  studied  mathematics  In  the  evening  at  a 
school  in  Newcastle.  In  1760  he  married,  and  began  tuition 
on  a  larger  scale  in  Newcastle,  where  he  had  among  his  pupils 
John  Sa>tt,  afterwards  Lord  Eldon,  chancellor  of  England. 
In  X764  he  published  his  first  work,  The  Sckoolmasler*s  Guide, 
or  a  ComfkU  System  cf  Practical  Arithmetic,  which  in  1770 
was  followed  by  his  Treatise  on  Mensuration  doth  in  Theory  and 
Practice,  In  X77a  appeared  a  tract  on  The  Principles  of  Bridges, 
suggested  by  the  destruction  of  Newcastle  bridge  by  a  high 
flood  on  the  17th  of  November  X771.  In  X773  he  was  appointed 
professor  of  mathematics  at  the  Royal  Military  Aokdemy, 
Woolwich,  and  in  tbe  following  year  he  was  elected  F.R.S.  and 
reported  on  Nevil  Maskelyne's  determination  of  the  mean  density 
and  mass  of  the  earth  from  measurements  taken  in  X774-X776  at 
Mount  Schiehallion  in  Perthshire.  This  account  appeared  in  the 
Philosophical  Transactions  for  1778,  was  afterwards  reprinted 
in  tbe  second  volume  of  his  Tracts  on  Mathematical  and  Philo- 
sophical Subjects,  and  procured  for  Hutton  the  degree  of  LL.D. 
from  the  university  of  Edinburgh.  He  was  elected  foreign 
secretary  to  the  Royal  Society  in  1779,  but  his  resignation  in 
X783  was  brought  about  by  the  president  Sir  Joseph  Banks, 
whose  behaviour  to  the  mathematical  section  of  the  society 
was  somewhat  high-handed  (see  Kippis's  Observations  on  the 
late  Contests  in  the  Royal  Society,  London,  1784).  After  his 
Tables  of  the  Products  and  Powers  of  Numbers,  X781,  and  his 
Mathematical  Tables,  1785,  he  issued,  for  the  use  of  the  Royal 
Mih'tary  Academy,  in  x  787  Elements  of  Conic  Sections,  and  in  1 798 
his  Course  cf  Mathematics,  His  Mathematical  and  Philosophical 
Dictionary,  a  valuable  contribution  to  scientific  biography, 
was  published  in  X795  (2nd  ed..  1815),  and  the  four  volximes  of 
Recreations  in  Mathematics  and  Natural  Philosophy,  mostly  a 
transhition  from  the  French,  in  1803.  One  of  the  most  laborious 
of  his  works  was  the  abridgment,  in  conjunction  with  G.  Shaw 
and  R.  Pearson,  of  the  Philosophical  Transactions.  This  under- 
taking, the  mathematical  and  scientific  parts  of  which  fell  to 
Hutton's  share,  was  completed  in  1809,  and  filled  eighteen 
volumes  quarto.  His  name  first  apptan  in  the  Ladies'  Diary 
(a  poetical  and  mathematical  almanac  which  was  begun  in 
1704,  and  lasted  till  X871)  in  1764;  ten  years  later  he  was 
appointed  editor  of  the  almanac,  a  post  which  he  retained  till 
1817.  Previoudy  he  had  begun  a  small  periodical,  Miscellanea 
Mathematica,  which  extended  only  to  thirteen  numbers;  subse- 
quently he  published  in  five  volumes  The  Diarian  Miscellany, 
which  contained  large  extracts  from  the  Diary.  He  resigned 
his  professorship  in  1807,  and  died  on  the  27th  of  January  1823. 

See  John  Bruce.  Charles  Hutton  CNcwcastlc,  1823). 
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HUTTON,  J.— HUTTON,  R.  H. 


HUTTON,  JAMBS  (1726-1797),  Scottish  geologisti  was  bom 
in  Edioburfl^  on  the  3rd  of  June  1726.  Educated  at  the  high 
school  and  university  of  his  native  city,  he  acquired  whUe  a 
student  a  passionate  love  of  scientific  inquiry.  He  was  ap> 
prenticed  to  a  lawyer,  but  his  employer  advised  that  a  more 
congenial  profession  diould  be  chosen  for  him.  The  young 
apprentice  chose  medicine  as  being  nearest  akin  to  his  favourite 
pursuit  of  chemistry.  He  studied  for  three  years  at  Edinburgh, 
and  completed  his  medical  education  in  Paris,  returning  by 
the  Low  Countries,  and  taking  his  degree  of  doctor  of  medidne 
at  Leiden  in  1749.  Finding,  however,  that  there  seemed  hardly 
any  opening  for  him,  he  abandoned  the  medical  profession, 
and,  having  inherited  a  small  property  in  Berwickshire  from 
his  father,  resolved  to  devote  himself  to  agriculture.  He  then 
went  to  Norfolk  to  learn  the  practical  work  of  farming,  and 
subsequently  travelled  in  Holland,  Belgium  and  the  north 
of  France.  During  these  years  he  began  to  study  the  surface 
of  the  earth,  gradually  shaping  in  his  mind  the  problem 
to  which  he  afterwards  devoted  his  energies.  In  the  summer 
of  17  S4  he  established  himself  on  his  own  farm  in  Berwickshire, 
where  he  resided  for  fourteen  years,  and  where  he  introduasd 
the  most  improved  forms  of  husbandry.  As  the  farm  was 
brought  into  excellent  order,  and  as  its  management,  becoming 
more  easy,  grew  less  interesting,  he  was  induced  to  let  it,  and 
establish  himself  for  the  rest  of  his  life  in  Edinburgh.  This  took 
place  about  the  year  1768.  He  was  unmarried,  and  from  this 
period  until  his  death  in  1797  he  lived  with  his  three  sisters. 
Surrounded  by  congenial  Utcrary  and  scientific  friends  he 
devoted  himself  to  research. 

At  that  time  geology  in  any  proper  sense  of  the  term  did 
not  exist.  Mineralogy,  however,  had  made  considerable  progress. 
But  Hutton  had  conceived  larger  ideas  than  were  entertained 
by  the  mtineralog^ts  of  his  day.  He  desired  to  trace  back.the 
origin  of  the  various  minerals  &nd  rocks,  and  thus  to  arrive 
at  some  dear  understanding  of  the  history  of  the  earth.  For 
many  years  he  continued  to  study  the  subject.  At  last,  in  the 
spring  of  the  year  1785,  he  communicated  his  views  to  the 
recently  established  Royal  Sodety  of  Edinburgh  in  a  paper 
entitled  Theory  of  Ike  Earth,  or  an  Investigaiion  of  Ike  Laws 
ObserwabU  in  the  Composition^  Dissolution  and  Restoration  of 
Land  upon  Ike  Globe,  In  this  remarkable  work  the  doctrine 
Is  expounded  that  geology  is  not  cosmogony,  but  muft  confine 
itself  to  the  study  of  the  materials  of  the  earth;  that  everywhere 
evidence  may  be  seen  that  the  present  rocks  of  the  earth's 
surface  have  been  in  great  part  formed  out  of  the  waste  of  older 
rocks;  that  these  materials  having  been  laid  down  under  the 
sea  were  there  consolidated  under  great  pressure,  and  were 
subsequently  disrupted  and  upheaved  by  the  expansive  power 
of  subterranean  heat;  that  during  these  convulsions  veins 
and  masses  of  molten  rock  were  injected  into  the  rents  of  the 
dislocated  strata;  that  every  portion  of  the  upraised  land, 
as  soon  as  exposed  to  the  atmosphere,  is  subject  to  decay;  and 
that  this  decay  must  tend  lo  advance  until  the  whole  of  the 
land  has  been  worn  away  and  laid  down  on  the  sea-floor,  whence 
future  upheavals  will  once  more  raise  the  consolidated  sediments 
into  new  land.  In  some  of  these  brood  and  bold  generalizations 
Hutton  was  antidpated  by  the  Italian  geologists;  but  to  him 
belongs  the  credit  of  having  first  percdved  their  mutual  relations, 
and  combined  them  in  a  luminous  coherent  theory  based  upon 
observation. 

It  was  not  merely  the  earth  to  which  Hutton  directed  his 
attention.  He  had  long  studied  the  changes  of  the  atmosphere. 
The  same  volume  in  which  his  Theory  of  Ike  Earth  appeared 
conlamed  also  a  Theory  of  Rain^  which  was  read  to  the  Royal 
Sodety  of  Edinburgh  in  1784.  He  contended  that  the  amount 
of  moisture  Which  the  air  can  retain  in  solution  increases  with 
augmentation  of  temperature,  and,  therefore,  that  on  the 
mixture  of  two  masses  of  air  of  different  temperatures  a  portion 
of  the  moisture  must  be  condensed  and  appear  in  visible  form. 
He  investigated  the  available  dau  regarding  rainfall  and  climate 
in  different  regions  of  the  globe,  and  came  lo  the  conclusion 
that  the  lainlail  is  everywhere  regulated  by  the  humidity  of  the 


air  on  the  one  hand,  and  the  causes  which  promote  raiztimt 
of  different  aerial  currents  in  the  higher  atmoH>here  on 
the  other. 

The  vigour  and  venatility  of  his  genius  may  be  understood 
from  the  variety  of  works  which,  during  his  thirty  years'  residence 
in  Edinburgh,  he  gave  to  the  worid.  In  1792  he  published  a 
quarto  volume  entitled  Dissertations  on  different  Suhjeeis  us 
Natural  Philosophy,  in  which  he  disnisisfd  the  nature  of  matter, 
fluidity,  cohesion,  light,  heat  and  dectridty.  Some  of  these 
subjects  were  further  illustrated  by  him  in  papers  read  before 
the  Royal  Sodety  of  Edinburgh.  He  did  not  restrain  himself 
within  the  domain  of  physics,  but  boldly  marched  into  that  of 
metaphysics,  publishing  three  quarto  volumes  with  the  title 
A  n  Investigation  of  the  Princi^es  of  KnauAedge,  and  of  the  Progrese 
of  Reason— from  Sense  to  Scienu  and  Philosophy.  In  this  work 
he  devdopcd  the  idea  that  the  external  worid,  as  conceived 
by  us,  is  the  creation  of  our  own  minds  influenced  by  impressions 
from  without,  that  there  is  no  resemblance  between  our  picture 
of  the  outer  world  and  the  reality,  yet  that  the  impressions 
produced  upon  our  minds,  being  constant  and  consistent,  become 
as  much  realities  to  us  as  if  they  predsdy  resembled  things 
actually  existing,  and,  therefore,  that  our  moral  conduct  must 
remain  the  same  as  if  our  ideas  perfectly  corre^Mnded  to  the 
causes  producing  them.  His  dosing  years  were  devoted  to  the 
extension  and  repuUication  of  his  Thifory  of  the  Earth,  of  which 
two  volumes  appeared  in  1795.  A  third  volume,  necessary 
to  a>mplcte  the  work,  was  left  by  him  in  manuscript,  and  is 
referred  to  by  his  biographer  John  Playfair.  A  portion  of  the 
MS.  of  this  volume,  which  had  been  given  to  the  Geological 
Society  of  London  by  Leonard  Homer,  was  published  by  the 
Sodety  in  1899,  under  the  editorship  of  Sir  A.  Geikle.  The 
rest  of  the  manuscript  appears  to  be  losL  Soon  afterwards 
Hutton  set  to  work  to  collect  and  systematize  his  numerous 
writings  on  husbandry,  which  he  prc^Msed  to  publish  under 
the  title  of  Elements  of  Agriculture,  He  had  neariy  completed 
this  labour  when  an  incurable  disease  brought  his  active  career 
to  a  dose  on  the  36th  of  March  2797. 

It  b  by  hit  Theory  of  Ike  Earth  that  Hutton  will  be  remembered 
with  reverence  m'hue  geology  continues  to  be  cultivated.  The 
author's  style,  however,  being  somewhat  heavy  and  obscure,  the 
book  did  not  attnact  during  his  lifetime  so  much  attention  as  it  de> 
served.  Happily  for  sdcnce  Hutton  numbered  among  hit  friends 
John  Playfair  (9.9.),  professor  of  mathematics  in  the  university  of 
Edtnburgn,  whose  enthusiasm  for  the  spread  oT  Hutton's  doctrine 
was  combined  with  a  rare  gift  of  graceful  and  luminous  exposition. 
Five  years  after  Hutton's  death  he  published  a  volume,  Illustrations 
of  the  Huttoniau  Theory  of  the  Earthy  in  which  he  gave  an  admirable 
Bumnlary  of  that  theory,  with  numerous  additional  illustrationt  and 
arvumcnta.  This  work  is  justly  regarded  as  one  of  the  clasncal  con- 
tributiont  to  gcolocical  literature.  To  Itt  influence  much  of  the 
sound  progress  of  British  geology  must  be  ascribed.  In  the  year 
180S  a  biographical  account  of  Hutton,  written  by  Playfair,  was 
published  in  vol.  v.  of  the  Transactions  of  the  Royal  Society  of  Ediu' 
burgh,  (A.  Cb.) 

HUTTON,  RICHARD  HOLT  (1836-1897),  English  writer 
and  theologian,  son  of  Joseph  Hutton,  Unitarian  minister  at 
Leeds,  was  bora  at  Leeds  on  the  3nd  of  June  1836.  His  family 
removed  to  London  in  1835,  and  he  was  educated  at  University 
College  School  and  University  College,  where  he  began  a  lifelong 
friendship  with  Walter  Bagehot,  of  whose  works  he  afterwards 
was  the  editor;  he  took  the  degree  in  1845,  bdng  awarded  the 
gold  medal  for  philosophy.  Meanwhile  he  had  also  studied 
for  short  periods  at  Heidelberg  and  Berlin,  and  in  1847  be  entered 
Manchester  New  College  with  the  idea  of  becoming  a  minister 
like  his  father,  and  studied  there  under  James  Martineau. 
He  did  not,  however,  succeed  in  obtaining  a  call  to  any  diurch, 
and  for  some  little  time  his  future  was  unsettled.  He  nutrried 
in  185X  his  cousin,  Aime  Roscoe,  and  became  joint-editw  with 
J.  L.  Sanford  of  the  Inquirer,  the  prindpal  Unitarian  organ. 
But  his  innovations  and  his  unconventionsd  views  about  stereo- 
typed Unitarian  doctrines  caused  alarm,  and  in  1853  he  revgned* 
His  health  had  broken  down,  and  he  visited  the  West  Indies, 
where  his  wife  died  of  yellow  fever.  In  1855  Hutton  and  Bagehot 
became  joint-editors  of  the  National  Review,  a  new  monthly, 
and  conducted  it  for  ten  years.  During  this  time  Hutton's 
theological  views,  influenced  hugdy  by  Coleridge,  and  more 
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firectlr  by  F.  W.  Robcrtaoa  tad  F.  D.  Maurice,  gradually 
appfoaicbed  more  and  more  to  tlioee  of  the  Church  of  England, 
vhkh  he  ultimately  joined.  His  interest  in  theology  was 
profonndL  and  he  brought  to  it  a  q;MrituaIity  of  outlook  and 
as  aptitude  for  metaphysical  inquiry  and  exposition  which 
added  a  singidar  attraction  to  his  writings.  In  1861  he  joined 
Meredith  Townsend  as  joint-editor  and  part  proprietor  of  the 
Sptctaltr,  then  a  wdl-kiMwn  liberal  wedcly,  which,  however, 
was  not  remunerative  from  the  business  point  of  view.  Hutton 
took  charge  of  the  literary  side  6f  the  paper,  and  by  degrees 
his  owQ  articles  became  and  remained  up  to  the  last  one  of  the 
best-knowo  features  of  serious  and  thoughtful  English  journalism. 
The  SptcUOmt  which  gradually  became  a  prosperous  property, 
was  hk  pulpit,  in  which  unwearyingly  he  gave  expression  to 
his  views,  particularly  on  literary,  religious  and  philosophical 
sabjecta,  in  opposition  to  the  agnostic  and  rationalistic  opinions 
then  current  in  intellectual  drdes,  as  popularized  by  Huxley. 
A  man  of  fearless  honesty,  quick  and  catholic  sympat^es,  broad 
culture,  and  many  friencb  in  intellectual  and  religious  circles, 
he  became  one  of  the  most  influential  journalista  of  the  day, 
his  fine  character  and  conscience  eanung  universal  respect  and 
confidence.  He  wasr  -an  ori^nal  member  of  the  Metaphysical 
Society  (i86g).  He  was  an  anti-vivisectionist,  and  a  membA 
of  the  royal  commission  (1875)  on  that  subject.  In  1858  he 
had  married  ^iza  Roscoe,  a  Cousin  of  his  first  wife;  she  died 
eariy  in  1897,  and  Hutton's.own  death  followed  on  the  9th  of 

September  of  the  same  year. 

AiBOQf  htt  other  pubncations  may  be  mentioned  Essays,  Tkea- 
loficaf  nd  Uterarj  (1871 ;  revised  1888),  and  Criiicisms  tm  Con- 
kmPonry  Thoug9u  and  Tkinktrs  (1894);  and  his  opinions  may  be 
Kuaird  corapeniaiottsly  in  the  lelcctioas  from  his  Spectator  articles 
puMi<hcd  in  1899  under  the  title  of  Aspects  of  Religious  and  Sdentifie 

BUZUT.  THOKAS  HBfRT  (1835-1895),  English  biologist, 
VIS  bom  on  the  4tb  of  May  z8as  at  EaUng,  where  his  father, 
George  Huxley,  was  senior  assistant-master  in  the  school  of 
Dr  Nicholas.  This  was  an  establishment  of  repute,  and  is  at 
any  rate  remarkable  for  having  produced  two  men  with  so 
btUe  in  oommon  in  after  life  as  Huxley  and  Cardinal  Newman. 
The  cardinal's  brother,  Francis  William,  had  been  "  captain  " 
of  the  school  in  i8ai.  Huxley  was  a  seventh  child  (as  his  father 
ksd  sfao  been),  and  the  3roungest  who  survived  infancy.  Of 
Hoxky's  ancestry  no  more  is  ascertainable  than  in  the  case 
of  most  middle-class  families.  He  himself  thought  it  sprang 
from  the  Cheshire  Huxleys  of  Huxley  HalL  Different  branches 
Bigntcd  south,  one,  now  extinct,  reaching  London,  where  its 
isenbers  were  apparently  engaged  in  conunerce.  They  estab- 
blsed  therasdvcs  for  four  generations  at  Wyre  Hdl,  near 
UsMotoa,  and  one  was  knighted  by  Charles  n.  Huxley  describes 
his  paternal  race  as  "  mainly  Iberian  mongrds,  with  a  good 
^ash  of  Norman  and  a  h'ttle  Saxon."  *  From  his  father  he  thought 
kr  derived  little  except  a  quick  temper  and  Uie  artistic  faculty 
vhkh  proved  of  great  service  to  him  and  reappeared  in  an  even 
nore  striking  d^ree  in  his  daughter,  the  Hon.  Mrs  CoUier. 
**  Mentally  and  physically,"  he  wrote,  *'  I  am  a  piece  of  my 
Bother."  Her  maiden  name  was  Rachel  Withers.  "  She  came 
'd  Wiltshire  people,"  be  adds,  and  describes  her  as  "  a  typical 
cnoiple  of  the  Iberian  variety."  He  teUs  us  that  "  her  most 
dutisfiadung  characteristic  was  rapidity  of  thought.  .  .  That 
peoiliarity  has  been  passed  on  to  me  in  foil  strength  "  {Essays,  i. 
«*•  One  of  the  not  least  striking  facU  in  Huxley's  life  is  thar 
«f  education  in  the  formal  sense  he  received  none.  "  I  had 
t*o  years  of  a  pandemonium  of  a  school  (between  eight  and 
to),  aod  alter  tlmt  neither  help  nor  sympathy  in  any  intellectual 
direction  tiO  I  reached  manhood  "  (Lt/e,  u.  14s).  After  the 
doth  of  Dr  Nicholas  the  EaUng  school  broke  up,  and  Huxley's 
father  returned  about  1835  to  his  native  town,  Coventry,  where 
he  had  obtained  a  small  appointmenL  Huxley  was  left  to 
^  own  devices;  few  histories  of  boyhood  could  offer  any 
fttnllcL  At  twelve  he  was  sitting  up  in  bed  to  read  Hutlon's 
Cf^if.  His  great  dc^re  was  to  be  a  mechanical  engineer; 
it  coded  is  his  devotion  to  **  the  mechanical  engineering  of  living 
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machines."  His  curiosity  in  this  direction  was  neariy  fatal; 
a  post-mortem  he  was  taken  to  between  thirteen  and  fourteen 
was  followed  by  an  illness  which  seems  to  have  been  the  starting- 
point  of  the  ill-health  which  pursued  him  all  through  life.  At 
fifteen  he  devoured  Sir  William  Hamilton's  Logic,  and  thus 
acquired  the  taste  for  metaphysics,  which  he  cultivated  to  the 
end.  At  seventeen  he  came  under  the  influence  of  Thomas 
Carlyle's  writings.  Fifty  years  later  he  wrote:  "To  make 
things  clear  and  get  rid  of  cant  and  shows  of  all  sorts.  This 
was  the  lesson  I  learnt  from  Carlyle's  books  when  I  was  a  boy, 
and  it  has  stuck  by  me  all  my  life  "  {Ufe,  ii.  a68).  Incidentally 
they  led  him  to  begin  to  learn  German;  he  had  already  acquired 
French.  At  seventeen  Huxley,  with  his  elder  brother  James, 
commenced  regular  medical  studies  at  Charing  Cross  Hospital, 
where  they  had  both  obuined  scholarships.  He  studied  under 
Wharton  Jones,  a  physiologist  who  never  seems  to  have  attained 
the  reputation  he  deserved.  Huxley  said  of  him:  '*  I  do  not 
know  that  I  ever  fdt  so  much  respect  for  a  teacher  before  or 
since  "  {Life,  i.  ao).  At  twenty  he  passed  his  first  M.B.  examina- 
tion at  the  University  of  London,  winning  the  gold  medal  for 
anatomy  and  physiology;  W.  H.  Ransom,  the  well-kpown 
Nottingham  physician,  obtaining  the  exhibition.  In  184s 
he  published,  at  the  suggestion  of  Wharton  Jones,  his  first 
scientific  paper,  demonstrating  the  existence  of  a  hitherto 
unrecognized  layer  in  the  inner  sheath  of  hairs,  a  layer  that 
has  been  known  since  as  "  Huxley's  layer." 

Something  had  to  be  done  for  a  livelihood,  and  at  the  sugges- 
tion of  a  fellow-student,  Mr  (afterwards  Sir  Joseph)  Fayrer,  he 
applied  for  an  appointment  in  the  navy.  He  passed  the  necessary 
examination,  and  at  the  same  time  obtained  the  qualification  of 
the  Royal  College  of  Surgeons.  He  was  "  entered  on  the  books 
of  Nelson's  old  ship,  the '  Victory,'  for  duty  at  Haslar  Hospital" 
Its  chief,  Sir  John  Richardson,  who  was  a  well-known  Arctic 
explorer  and  naturalist,  recognized  Huxley's  ability,  and  pro-. 
cured  for  him  the  post  of  surgeon  to  H.M.S.  "  Rattlesnake," 
about  to  start  for  surveying  work  in  Torres  Strait.  The  com- 
mander. Captain  Owen  Stanley,  was  a  son  of  the  bishop  of 
Norwich  and  brother  of  Dean  Stanley,  and  wished  for  an  officer 
with  some  scientific  knowledge.  Besides  Huxley  the  "  Rattle- 
snake "  also  carried  a  naturalist  by  profession,  John  Macgillivray, 
who,  however,  beyond  a  dull  narrative  of  the  expedition,  ac- 
complished nothing.  The  "  Rattlesnake  "  left  England  on  the 
3rd  of  December  1846,  and  was  ordered  home  after  the  lamented 
death  of  Captain  Stanley  at  Sydney,  to  be  paid  off  at  Chatham 
on  the  9th  of  November  2850.  The  tropical  seas  teem  with 
delicate  surfaCe-life,  and  to  the  study  of  this  Huxley  devoted 
himself  with  unremitting  devotion.  At  that  time  no  known 
methods  existed  by  which  it  could  be  preserved  for  study  in 
museums  at  home.  He  gathered  a  magnificent  harvest  in 
the  almost  unreaped  field,  and  the  conclusions  he  drew  from 
it  were  the  beginning  of  the  revolution  in  zoological  science 
which  he  lived  to  see  accomplished. 

Baron  Cuvier  (1769-1832),  whose  classification  still  held 
its  ground,  had  divided  the  animal  kingdom  into  four  great 
emffranchements.  Each  of  these  corresponded  to  an  independent 
archetype,  of  which  the  *'  idea  "  had  existed  in  the  mind  of 
the  Creator.  There  was  no  other  connexion  between  these 
classes,  and  the  *'  ideas "  which  animated  them  were,  as  far 
as  one  can  see,  arbitrary.  Cuvier's  groups,  without  their 
theoretical  basis,  were  accepted  by  K.  E.  von  Baer  (1793-1876). 
The  "  idea  "  of  the  group,  or  archetype,  admitted  oif  endless 
variation  within  it;  but  this  was  subordinate  to  essential 
conformity  with  the  archetype,  and  hence  Cuvier  deduced  the 
important  principle  of  the  "correlation  of  parts,"  of  which 
he  made  such  conspicuous  use  in  pabeontological  reconstruction. 
Meanwhile  the  "  Naturphilosophen,"  with  J.  W.  Goethe  (1749- 
1832)  and.L.  Oken  (i779->8si),  had  in  effect  grasped  the  under- 
lying principle  of  correlation,  and  so  far  anticipated  evolution 
by  asserting  the  possibility  of  deriving  specialized  from  simpler 
structures.  Thou^  they  were  still  hampered  by  idealistic 
conceptions,  they  esUblished  morphology.  Cuvier's  four  great 
groups   were   Vcrtebrau,   Mollusca,   ArticulaU  and  Radiau. 
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It  wu  nmongitf  the  memben  of  the  last  daas  that  Huxley  found 
most  nuitcral  ready  to  his  hand  in  the  seas  of  the  tropics.  It 
included  organisms  of  the  most  varied  kind,  with  nothing  more 
in  convnon  than  that  their  parts  were  more  or  leas  distributed 
round  a  centre.  Huxley  sent  home  ''communication  after 
communication  to  the  y.innfan  Society,"  then  a  somewhat 
somncdent  body,  "  with  the  same  result  as  that  obtained  by 
Noah  when  he  sent,  the  raven  out  of  the  ark  '*  {Essays,  i.  13). 
His  important  paper,  On  Uu  Anatomy  and  tkt  Affinities  of  the 
Family  ef'Medusae,  met  with  a  better  fate.  It  was  communicated 
by  the  bishop  of  Norwich  to  the  Royal  Society,,  and  printed 
by  it  in  Xht  Pkiloso^ifoi  Transactions  in  1849.  Huxley 
united,  with  the  Medusae,  the  Hydroid  and  Sertularian  polyps, 
to  form  a  class  to  which  he  subsequently  gave  the  name  of 
Hydrosoa.  This  alone  was  no  inconsiderable  feat  for  a  young 
surgeon  who  had  only  had  the  training  of  the  medical  school 
But  the  ground  on  which  it  was  done  has  led  to  far-reaching 
theoretical  developments.  Huxley  realized  that  something 
more  than  superficial  characters  were  necessary  in  determining 
the  affinities  of  animal  organisms.  He  found  that  all  the  members 
of  the  class  consisted  of  two  membranes  enclosing  a  central 
cavity  or  stomach.  This  is  characteristic  of  what  are  now 
called  the  Coelenterata.  All  animals  higher  than  these  have 
been  termed  Coelomata;  they  possess  a  distinct  body-cavity 
in  addition  to  the  stomach.  Huxley  went  further  than  this, 
and  the  most  profound  suggestion  in  his  paper  b  the  comparison 
of  the  two  lajrers  with  those  which  auppear  in  the  germ  of  the 
higher  ^nlm^U  The  consequences  which  have  flowed  from 
this  prophetic  generalization  of  the  ectoiUrm  and  endoderm  are 
familiar  to  every  student  of  evolution.  The  conclusion  was 
the  more  remarkable  as  at  the  time  he  was  not  merely  free 
from  any  evolutionary  belief,  but  acttially  rejected  it.  The 
value  of  Huxley's  work  was  immediately  recognized.  On 
returning  to  England  in  1850  he  was  elected  a  Fellow  of  the  Royal 
Society.  In  the  following  year,  at  the  age  of  twenty-six,  he  not 
merely  received  the  Royal  medal,  but  was  elected  on  the  council. 
With  absolutely  no  aid  from  any  one  he  had  placed  himself 
in  'the  front  rank  of  English  scientific  men.  He  secured  the 
friendship  of  Sir  J.  D.  Hooker  and  John  Tyndall,  who  remained 
his  lifelong  friends.  The  Admiralty  retained  him  as  a  nominal 
assistant-surgeon,  in  order  that  he  might  work  up  the  observations 
he  had  made  during  the  voyage  of  the  "  Rattlesnake."  He  was 
thus  enabled  to  produce  various  important  memoirs,  especially 
those  on  certain  Asddians,  in  which  he  solved  the  problem 
of  Afpendicularia — an  organism  whose  place  in  the  animal 
kingdom  Johannes  MuUer  had  found  himself  wholly  unable 
to  assign — and  on  the  morphology  of  the  Cephalous  Mollusca. 

Richard  Owen,  then  thie  leading  comparative  anatomist  in 
Great  Britain,  was  a  disdple  of  Cuvier,  and  adopted  largely  from 
him  the  deductive  explanation  of  anatomical  fact  from  idealistic 
conceptions.  He  superadded  the  evolutionary  theories  of 
Oken,  which  were  equally  idealistic,  but  were  altogether  re- 
pugnant to  Cuvier.  Huxley  would  have  none  of  either.  Imbued 
with  the  methods  of  von  Baer  and  Johannes  MiiUer,  his  methods 
were  purely  inductive.  He  would  not  hazard  any  statement 
beyond  what  the  facts  revealed.  .He  retained,  however,  as  has 
been  done  by  his  successors,  the  "Use  of  archetypes,  though  they 
no  longer  represented  fundamental  "  ideas  "  but  generalizations 
of  the  essential  points  of  structure  common  to  the  individuals 
of  each  class.  He  had  not  wholly  freed  himself,  however,  from 
archetypal  trammels.  "  The  doctrine,"  he  says,  "  that  every 
natural  group  is  organized  after  a  definite  archetype  .  .  .  seems 
to  me  as  important  for  zoology  as  the  doctrine  of  definite  pro- 
portions for  chemistry."  This  was  in  1853.  He  further  stated: 
"  There  b  no  progression  from  a  lower  to  a  higher  type,  but 
merely  a  more  or  less  complete  evolution  of  one  type  "  {PkU. 
Trans.,  1853,  p.  63).  As  Chalmers  Mitchell  points  out,  thb  state- 
ment b  of  great  historical  interest.  Huxley  definitely  uses  the  word 
"  evolution,"  and  aulmits  its  exbtence  wUkin  the  great  groups. 
He  had  not,  however,  rid  himself  of  the  notion  that  the  archetype 
was  a  property  inherent  in  the  group.  Herbert  Spencer,  whose 
acquaintance  he  made  in  1853,  was  unable  to  convert  him  to 


evolution  In  its  widest  sense  {Life,  i.  168).  He  could  not  bring 
himself  to  acceptance  of  the  theory — owing,  no  doubt,  to  his 
rooted  avernon  from  4  priori  reasoning — without  a  mechanical 
conception  of  its  mode  of  operation.  In  hb  first  interview 
with  Darwin,  which  seems  to  have  been  about  the  same  time, 
•he  expressed  hb  belief  "  in  the  sharpness  of  the  lines  of  demarca- 
tion between  natural  groups,"  and  was  received  with  a  humorous 
smile  {Life,  i.  169). 

The  naval  m^cal  service  exbts  for  practical  purposes.  It 
b  not  surprising,  therefore,  that  after  hb  three  years'  nominal 
employment  Huidey  was  ordered  on  active  service.  Though 
without  private  means  of  any  kind,  he  resigned.  The  navy, 
however,  retains  the  credit  of  having  started  his  scientific  career 
as  well  as  that  of  Hooker  and  Darwin.  Huxley  was  now  thrown 
on  hb  own  resources,  the  immediate  prospects  of  which  were 
slender  enough.  As  a  matter  of  fact,  he  had  not  to  wait  many 
months.  Hb  friend,  Edward  Forbes,  was  appointed  to  the  chair 
of  natural  hbtory  in  Edinburgh,  and  in  July  1854  he  succeeded 
him  as  lecturer  at  the  School  of  Mines  and  as  naturalist  to  the 
Geological  Survey  in  the  following  year.  The  latter  post  he 
hesitated  at  first  to  accept,  as  he  *'  did  not  care  for  fossih  " 
{Essays,  L  15).  In  1855  he  married  Miss  H.  A.  Heathom,  whose 
acquaintance  he  had  made  in  Sydney.  They  were  engaged 
Vhen  Huxley  could  offer  nothing  but  the  future  promise  of  hb 
ability.  The  confidence  of  hb  devoted  helpmate  was  not  mis- 
placed, and  her  affection  sustained  him  to  the  end,  after  she 
had  seen  him  the  recipient  of  every  honour  which  English  science 
could  bestow.  Hb  most  important  research  belonging  to  this 
period  was  the  Croonian  Lecture  delivered  before  the  Royal 
Society  in  1858  on  "  The  Theory  of  the  Vertebrate  SkulL" 
In  thb  he  completely  and  finally  demoh'shed,  by  applying  as 
before  the  inductive  method,  the  idealbtic,  if  in  some  degree 
evolutionary,  views  of  its  origin  which  Owen  had  derived  from 
Goethe  and  Oken.  Thb  finally  disposed  of  the  "  archetype," 
and  may  be  said  once  for  all  to  have  liberated  the  Englbh 
anatomical  school  from  the  deductive  method. 

In  1859  The  Origin  of  Species  was  published.  Thb  was  a 
momentous  event  in  the  history  of  science,  and  not  least  for 
Huxley.  Hitherto  he  had  turned  a  deaf  ear  to  evolution.  **  I 
took  my  stand,"  he  says,  "  upon  two  grounds:  firstly,  that  .  . 
the  evidence  in  favour  of  transmutation  was  wholly  insufficient: 
and  secondly,  that  no  suggestion  respecting  the  causes  of  the 
transmutation  assumed,  which  had  been  made,  was  in  any 
way  adequate  to  explain  the  phenomena  "  {Life,  L  z68).  Huxley 
had  studied  Lamarck  "  attentively,"  but  to  no  purpose.  Sir 
Charies  Lyell  "  was  the  chief  agent  in  smoothing  the  road  for 
Darwin.  For  consbtent  uniformitarianism  postulates  evolution 
as  much  in  the  organic  as  in  the  inorganic  world  "  (/•£.);  and 
Huxley  found  in  Darwin  what  he  had  failed  to  find  in  Lamarck, 
an  intelligible  hypothesb  good  enough  as  a  working  basb.  Yet 
with  the  transparent  candour  which  was  characterbtic  of  him. 
he  never  to  the  end  of  hb  life  concealed  the  fact  that  he  thought 
it  wanting  in  rigorous  proof.  Darwin,  however,  was  a  naturalbt ; 
Huxley  was  not.  He  says:  "  I  am  afraid  there  b  very  little 
of  the  genuine  naturalbt  in  me.  I  never  collected  anything, 
and  q)edes-work  was  always  a  burden  to  me;  what  I  cared 
for  was  the  architectural  and  engineering  part  of  the  business  " 
{Essays,  i.  7).  But  the  solution  of  the  problem  of  organic  evolu- 
tion must  work  upwards  from  the  initial  stages,  and  it  b  precisely 
for  the  study  of  these  that "  species-work  "  b  necessary.  Darwin, 
by  observing  the  peculiarities  in  the  dbtribution  of  the  plants 
which  he  had  collected  in  the  Galapagos,  was  started  on  the 
path  that  led  to  hb  theory.  Anatomical  research  had  only 
so  far  led  to  transcendental  hypothesb,  though  in  Huxley's 
hands  it  had  cleared  the  decks  of  that  lumber.  He  quotes  with 
approval  Darwin's  remark  that  **  no  one  has  a  right  to  examine 
the  question  of  species  who  has  not  minutely  described  many  " 
{Essays,  ii.  283).  The  rigorous  proof  which  Huxley  demanded 
was  the  production  of  species  sterile  to  one  another  by  sdective 
breeding  {Life,  i.  193).  But  thb  was  a  misconception  of  the 
question.  Sterility  b  a  physiological  character,  and  the  ^)ecific 
differences  which  the  theory  undertook  to  account  for*  are 
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BOfphological;  there  is  no  necessury  nexus  between  the  two. 
Husky,  however,  felt  that  he  had  at  last  a  secure  grip  of  evolution. 
He  wanwd  Darwin:  **  I  will  stop  at  no  point  as  long  as  clear 
rosoning  will  carry  me  further"  {Life,  i.  17a).    Owen,  who 
h^  some  evolutionary  tendencies,  was  at  fiirst  favourably 
disposed  to  Darwin's  theory,  and  even  claimed  that  he  had  to 
tome  extent  anticipated  it  in  his  own  writings.    But  Darwin, 
though  he  did  not  thrust  it  into  the  foreground,  never  flinched 
from  leoignizuig  that  man  could  not  be  excluded  from  his  theory. 
"  Light  will  be  thrown  on  the  origin  of  man  and  his  history  " 
{OrigM,  ed.  L  488).  Owen  could  not  face  the  wrath  of  fashionable 
oRhodoxy.    In  his  Rede  Lecture  he  endeavoured  to  save  the 
position  by  asserting  that  man  was  clearly  marked  off  from  all 
other  •«*'*^'*  by  the  anatomical  structure  of  his  brain.    This 
was  actoaOy  inamsistent  with  known  facts,  and  was  effectually 
refuted  by  Huxley  in  various  papers  and  lectures,  summed  up  in 
I S5  J  in  Man's  Place  in  Naiwre.  This  "  monkey  damnification  "  of 
minfcind  was  too  much  even  for  the  "  veradty  "  of  Carlyle,  who 
is  said  to  have  never  forgiven  it.    Huxley  had  not  the  smallest 
respect  for  aothority  as  a  bbsis  for  belief,  scientific  or  other- 
vise.   He  held  that  scientific  men  were  morally  bound  *'  to  try  all 
tkinp  and  hold  fast  to  that  which  is  good  "(L>/^,u.  161).   Called 
vpoo  in  1862,  in  the  absence  of  the  president,  to  deliver  the  presi- 
dential addresB  to  the  Geological  Society,  he  disposed  once  for  all 
of  one  of  the  prindples  accepted  by  geologists,  that  similar  fossils 
in  distinct  regioDS  indicated  that  the  strata  containing  thelir 
were  oootemporary.    All  that  could  be  concluded,  he  pointed 
out,  was  that  the  general  order  of  succession  was  the  same, 
la  1854  Huxley  bad  refused  the  post  of  palaeontologist  to  the 
Geological  Survey;  but  tbe  fossib  for  which  he  then  said  that 
he  "  did  not  care  "  soon  acquired  importance  in  his  eyes,  as 
mpplying  evidence  for  the  support  of  the  evolutioiutry  theory. 
The  thirty-ooe  years  during  which  he  occupied  the  chair  of 
satTiial  history  at  the  School  of  Mines  were  largely  occupied 
with  psheootological  research.    Numerous  memoirs  on  fossil 
fishes  fflshiishrrt  many  far-reaching  morphological  faas.    The 
stody  of  fossil  reptiles  led  to  his  demonstrating,  in  the  course 
o(  lectorcs  on  birds,  delivered  at  the  College  of  Surgeons  in  1867, 
the  fundamental  affinity  of  the  two  groups  which  he  unitc^d 
oiwjer  the  title  of  Sauropsida.    An  incidental  result  of  the  same 
ro'jise  was  hb  proposed  rearrangement  of  the  zoological  regions 
mto  vhidi  P.  L.  Sclater  had  divided  the  world  in  1857.    Hiudey 
tatidpsted,  to  a  large  extent,  the  results  at  which  botanists  have 
tjooe  smvcd:  he  proposed  as  primary  divisions,  Arctogaea — 
to  indode  the  land  areas  of  the  northern  hemisphere — and 
.Votogaca  for  the  remainder.   Successive  waves  of  life  originated 
ir.  ind  sprcftd  from  the  northern  area,  the  survivors  of  the  more 
s=cieat  types  finding  successively  a  refuge  in  the  south.    Though 
Hoxlry  had  accepted  the  Darwinian  theory  as  a  working 
hrpoihesis,  he  never  succeeded  in  firmly  grasping  it  -in  detail. 
He  ihoug^  "evolntioa  might  concdvably  have  taken  place 
v.thoot  the  development  of  groups  possessing  the  characters 
cf  fpcdes"  {Eucys,  v.  41).    His  palaeontological  researches 
k  umatdy  led  him  to  dtqiense  with  Darwin.    In  1892  he  wrote: 
**  The  doctrine  of  evolution  is  no  speculation,  but  a  generalization 
of  cntain  facts  .  .  .  classed  by  biologists  under  the  heads 
of  Enbeyology  and  of  Palaeontology  "  {Essays,  v.  4a).    Earlier 
la  1881  he  had  asserted  even  more  emphatically  that  if  the 
by-pot  hcBs  of  evohition  *'  had  not  existed,  the  palaeontologist 
•wild  have  had  to  invent  it  "  {Essays,  iv.  44). 

From  1870  imwBids  he  was  more  and  more  drawn  away  from 
•rcnttfic  research  by  the  daims  of  public  duty.  Some  men 
>^  the  more  readily  to  such  demands,  as  their  fulfilment 
a  not  vnacoompanied  by  pubUc  esteem.  But  he  felt,  as  he 
brasdf  said  of  Joseph  Priestley,  "  that  he  was  a  man  and  a 
ct  jca  bdoK  he  was  a  philosopher,  and  that  the  duties  of  the 
ivo  former  positions  are  at  least  as  imperative  as  those  of  the 
httcr  **  (Essayt,  vL  15).  From  1863  to  1884  he  served  on  no 
Is  than  tea  Royal  Commissions,  dealing  in  every  case  with 
Mbjects  of  great  importance,  and  in  many  with  matters  of  the 
rsvest  moment  to  the  community.  He  held  and  filled  with 
iavarisblc  di^y  and  distinction  more  public  positions  than 


have  perhaps  ever  fallen  to  the  lot  of  a  sdentific  man  in  England. 
From  187 1  to  x88o  he  was  a  secretary  of  the  Royal  Society. 
From  i88x  to  1885  he  was  president.  For  honours  he  cared 
little,  though  they  were  within  his  reach;  it  is  said  that  he 
might  have  received  a  peerage.  He  accepted,  however,  in  1893, 
a  Privy  Coundllorship,  at  once  the  most  democratic  and  the 
most  aristocratic  honour  accessible  to  an  English  citizen.  In 
1870  he  was  president  of  the  British  Association  at  Liverpool,  and 
in  the  same  year  was  elected  a  member  of  the  newly  constituted 
London  School  Board.  He  resigned  the  latter  position  in 
1873,  but  in  the  brid  period  during  which  he  acted,  probably 
more  than  any  man,  he  Idt  hit  mark  on  the  foundations  of 
ruitional  elementary  education.  He  made  war  on  the  scholastic 
methods  which  wearied  the  mind  in  merdy  taxing  the  memory; 
the  children  were  to  be  prepared  to  take  their  pjace  worthily 
in  the  community.  Physical  training  was  the  basis;  domestic 
economy,  at  any  rate  for  girls,  was  insisted  upon,  and  for  all 
some  development  of  the  aesthetic  sense  by  means  of  drawing 
and  singing.  Reading,  writing  and  arithmetic  were  the  in- 
diqwnsable  tools  for  acquiring  knowledge,  and  intellectual 
discipline  was  to  be  gained  through  the  rudiments  of  physical 
science.  He  insisted  on  the  teaching  of  the  Bible  partly  as  a  great 
literary  heriUge,  partly  because  he  was  "  seriously  perplexed 
to  know  by  what  practical  measures  the  religbus  feeling,  which 
is  the  essential  basis  of  conduct,  was  to  be  kept  up,  in  the  present 
utterly  chaotic  state  of  opinion  in  these  matters,  without  its 
use  "  {Essays,  in.  397).  In  1873  the  School  of  Mines  was  moved 
to  South  Kensington,  and  Huxley  had,  for  the  first  time  after 
eighteen  years,  those  applisnces  for  teaching  beyond  the 
lecture  room,  which  to  the  lasting  injury  of  the  interests  of 
biological  sdence  in  Great  Britain  had  been  withheld  from 
him  by  the  short-sightedness  of  government.  Huxley  had 
only  been  able  to  bring  his  influence  to  bear  upon  his  pupils 
by  oral  teaching,  and  had  had  no  opportum'ty  by  pcrsoiul 
intercourse  in  the  laboratory  of  forming  a  school.  He  was  now 
able  to  organize  a  system  of  instruction  for  classes  of  demenlary 
teachers  in  the  general  prindples  of  biology,  which  indirectly 
affected  the  teaching  oi  the  subject  throughout  the  country. 

The  first  symptoms  of  physical  failure  to  meet  the  strain  of 
the  scientific  and  public  duties  demanded  of  him  made  some 
rest  imperative,  and  he  took  a  long  holiday  in  Egypt.  He  stiU 
continued. for  some  years  to  occupy  himself  mainly  with  verte- 
brate morphology.  But  he  seemed  to  find  more  interest  and  the 
necessary  mental  stimulus  to  exertion  in  lectures,  public  addresses 
and  more  or  less  controversial  writings.  His  health,  which 
had  for  a  time  been  fairiy  restored,  completely  broke  down 
again  in  1885.  In  1890  he  removed  from  London  to  East- 
bourne, where  after  a  painful  illness  he  died  on  the  S9th  of 
June  1895. 

The  Utter  yean  of  Huxley's  life  were  mainly  oocuiMed  with  con- 
tributions to  periodical  literature  on  subjects  connected  with  irfitlo- 
sophy  and  tbcokigy.  The  effect  produced  by  these  on  popular 
opinton  was  profound.  Thb  was  partly  due  to  his  position  as  a 
roan  of  science,  partly  to  his  obvious  earnestness  and  sincerity,  but 
in  the  main  to  his  strenuous  and  attractive  method  of  exposition. 
Such  studies  were  not  wholly  new  to  him.  as  they  had  more  or  less 
engaged  hii  thoughts  from  his  earliest  days.  That  hb  views  exhibit 
some  pnicess  of  development  and  are  not  wholly  consistent  was, 
therefore,  to  be  expected,  and  for  this  reason  it  is  not  easy  to 
summaritt  them  as  a  connected  body  of  teaching.  They  may  be 
found  perhaps  in  their  most  systematic  form  in  the  volume  on  Hnme 
published  in  1879. 

Huxley's  general  attitude  to  the  problems  of  theobgy  and 
philosophv  was  technically  that  of  sceptidsm.  **  I  am."  he  wrote, 
"  too  much  of  a  sceptic  to  deny  the  poicibiliry  of  anything  "  {Life.  u. 
137).  "  Doubt  is  a  beneficent  demon  "  {Essays,  u.  56).  He  was 
anxious,  nevertheless,  to  avoid  the  accusatk>n  of  Pyrrhonism  {Life,  ii. 
380).  but  the  Agnosticism  which  he  defined  to  express  his  position 
in  1869  suggests  the  Pyrrhonist  Aphasia.  The  only  approach  to 
certainty  which  he  admitted  lay  m  the  order  of  nature.  **Tht 
conception  of  the  constancy  of  the  order  of  nature  has  become  the 
dominant  idea  of  modem  thought.  .  .  .  Whatever  may  be  manV 
speculative  doctrines,  it  is  quite  ceruin  that  every  Intelligent  person 
guides  his  life  and  risks  hfs  fortune  upon  the  belief  that  the  order  of 
nature  is  consUiit.  and  that  the  chain  of  natural  causatkm  is  never 
broken."  He  adds,  however,  that  "  it  by  no  means  necessarily 
follows  that  we  are  justified  in  expanding  this  generalisation  into  the 
infinite  past  "  (£uoyv,  iv.  47, 48).  This  was  httk  more  than  a  pious 
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reaervation,  as  evolutioo  implies  the  priodple  of  oontinuity  Qx.  p.  55). 
Later  he  stated  his  belief  even  more  alwDlutely:  "  If  then  b  any- 
thing in  the  world  which  1  do  firmly  bdievc  in,  it  is  the  univerBai 
validitv  of  the  law  of  causation,  but  that  universality  cannot  be 
proved  by  anv  amount  of  caqxrience"  (Essays,  ix.  121).  The 
assertion  that '  There  is  only  one  method  by  whidi  intdlectiuU  truth 
can  be  reached,  whether  the  subject-matter  of  investigation  belongs 
to  the  worid  of  physics  or  to  the  worid  of  consciousness  "  {Essays,  ix. 
126)  laid  him  ooen  to  the  charge  of  materialism,  which  he  vigonnisly 
repdled.  His  defence,  when  he  rested  it  on  the  imperfection  of  the 
physical  analysb  of  matter  and  force  (Ix.  p.  i^i),  was  irrelevant ;  he 
was  on  sounder  gitMind  when  be  contendea  with  Berkeley  **  that  our 
certain  knowledge  does  not  extend  beyond  our  states  of  consdous- 
aess  "  (Ix.  p.  1^0).  "  Legitimate  materialism,  that  is,  the  extension 
of  the  conceptions  and  of  the  methods  of  physical  science  to  tlw 
highest  as  well  as  to  the  lowest  i^ienomena  of  vitaUty,  b  neither 
more  nor  less  than  a  sort  of  shorthand  idealism  "  (Essays,  L  iqu|). 
While  *'  the  substance  of  matter  b  a. metaphysical  unknown  quality 
of  the  exlstenoe  of  which  there  b  no  proof . . .  the  non-existence  <n 
a  substance  of  mind  b  equally  arguable; . . .  the  result . . .  b  the 
fcdttction  of  the  All  to  co-existences  and  sequences  of  phenomena 
beneath  and  beyond  which  there  b  nothing  co^noscible  "  (Essays,  ix. 
66).  Hume  had  defined  a  miracle  as  a  violation  of  the  bwr  of 
nature."  Huxley  refused  to  accept  this.  While,  on  the  one  hand,  be 
insists  that  "  the  wht^  fabric  of  practical  life  b  built  upon  our 
faith  in  its  continuity  "  (Hmme,  p.  129),  on  the  other  nobody 
can  presume  to  say  what  the  order  of  nature  must  be  ";  thb  "  knocln 
the  bottom  out  of  all  a  priori  objections  dther  to  ordinary  'miracles' 
or  to  the  eflkacy  of  prayer  "  (Essays,  v.  i^).  "  If  by  the  term 
miracles  we  mean  only  extremely  wonderful  events,  there  can  be  no 
just  ground  for  denying  the  possibility  of  thdr  occurrence  *'  (Hume, 
p.  134).  Assuming  the  chemical  elements  to  be  aggregates  of  uniform 

E'mitive  matter,  he  saw  no  more  theoretical  aiflScuIty  in  water 
ng  turned  into  alcohol  in  the  miracle  at  Cana. -than  in  sugar 
undCTgoin|(  a  similar  conversion  (Essays,  v.  81).  The  credibility  ojf 
miracles  with  Huxley  b  a  question  of  evidence.  It  may  be  remarked 
that  a  scientific  explanation  b  destructive  of  the  supernatural 
character  of  a  miracle,  and  that  the  demand  for  evidence  may  be 
so  framed  as  to  preclude  the  credibility  of  any  historical  event. 
Throughout  hb  life  theologv  had  a  uron^  attraction,  not  without 
elements  of  repulsion,  for  Huxley.  The  circumstances  of  hb  eariy 
traininc,  when  Paley  was  the  most  interesting  Sunday  reading 
allewed  him  when  a  boy  "  (Life,  ii.  57),  probably  had  something  to 
do  with  both.  In  1 860  hb  beliefs  were  apparently  theistic :  "  Science 
seems  to  me  to  teach  in  the  highest  and  strongest  manner  the 
great  truth  which  b  embodied  in  the  Christbn  conception  of  entire 
surrender  to  the  will  of  God  "  (LtjTr,  L  219).  In  1885  he  formulates 
**  the  perfect  ideal  of  relt|ion  "  in  a  passage  which  has  become 
almost  famous:  "  In  the  8th  century  B.C.  in  the  heart  of  a  worid  of 
idolatrous  polytheists.  the  Hebrew  prophets  put  forth  a  conception 
of  religion  which  appears  to  be  as  wonderful  an  inspiration  of  genius 
as  the  art  of  Pbeioias  or  the  science  of  Aristotle.  *  And  what  doth 
the  Lord  require  of  thee,  but  to  do  justly,  and  to  love  mercy,  and  to 
walk  humbly  with  thy  God  '  "  (Essays,  iv.  161).  Two  years  later  he 
was  writif^:  **  That  there  b  no  evidence  of  die  existence  of  such  a 
beinf;  as  the  God  of  the  theologians  b  true  enough  "  (Life,  ii  163). 
He  msistcd,  however,  that  "atheism  b  on  purely  philosophical 
grounds  untenable"  (ix.).  Hb  thebm  never  really  advanced 
bevond  the  reconiitioo  of  "the  passionless  impersonality  of  the 
onknown  and  unknowable,  which  sdcnce  shows  everywhere  under- 
Ijring  the  thin  veil  of  i^ienomena  "  {Life,  i.  230).  in  other  re^xcts 
hb  personal  creed  was  a  kind  of  scientific  Calvinism.  There  is  an 
interesting  passage  in  an  essay  written  in  1802,  "  An  Apologetic 
Eirenioon?'  which  has  not  been  republished,  which  illustrates  thb: 
"  It  b  the  secret  of  the  superiority  of  the  best  theological  teachers  to 
the  majority  of  their  opponents  that  they  substantially  recognize 
these  realities  of  things,  however  strange  the  forms  in  which  they 
clothe  their  oooceptions.  The  doctrines  of  predestination,  of  original 
sin,  of  the  innate  dtpnyity  of  man  and  toe  evil  fate  of  the  greater 
part  of  the  race,  of  the  primacy  of  Satan  in  thb  world,  of  the  essential 
vilencss  of  matter,  of  a  malevolent  Demiurgus  subordinate  to  a 
benevolent  Almighty,  who  has  only  lately  revealed  himself,  faulty 
as  they  are,  appear  to  me  to  be  wxly  nearer  the  truth  than  the 
'  liberal  *  popular  illusions  that  babies  are  all  bom  good,  and  that  the 
example  of  a  corrupt  society  b  responsible  for  their  failure  to  remain 
so;  that  it  b  given  to  everybody  to  reach  the  ethical  ideal  if  he  will 
only  try;  that  all  partial  evil  b  universal  good,  and  other  optimistic 
figments,  such  as  that  which  represents  *  Providence  *  under  the 
guise  of  a  paternal  philanthn^Mst,  and  bids  us  believe  that  everything 
will  come  right  (according  to  our  notions)  at  last."  But  his  "  dcndcr 
definite  creed,"  R.  H.  Hutton,  who  was  assocbted  irith  him  in 
the  Metaphysical  Society,  thought — and  no  doubt  rightly — in  no 
reroect  "  represented  the  cravings  of  his  larger  nature.' 

From  1880  onwards  till  the  very  end  of  hb  life,  Huxley  was 
oootimioudy  occupied  in  a  controversbl  campaign  against  ortnodox 
beliefs.  As  Professor  W.  F.  R.  Weldon  justly  saidof  hb  eariier 
polemics:  "They  were  certainly  among  the  principal  ageiits  in 
winning  a  larger  measure  of  toleration  lor  the  critical  examination  of 
fnndamental  bdicfs,  and  for  the  free  expression  of  honest  reverent 
(feubt***    H«  Ihrcw  Chrisliaiiity  overboard  bodily  and  with  Uttk 


appreciation  of  its  historic  effect  as  a  dvOiang  agency.  He  thought 
that  "the  exact,  nature  of  the  teachings  and  the  convictions  of 
Jesus  b  extremely  uncertain  "  (Essays,  v.  ^8).  "  What  we  are 
usually  pleased  to  call  rel^n  nowadays  is,  for  the  most  part, 
HeUeniaed  Judaism  "  (Essays,  iv.  162).  Hb  final  analysb  of  what 
"  since  the  second  century,  has  assumed  to  itself  the  title  of  Orthodox 
Christbnity  "  b  a  "  varying  compound  of  some  of  the  best  and 
some  of  the  worst  elements  of  Paganism  and  Judabm.  moulded  in 
practice  by  the  innate  character  of  certain  people  of  the  Western 
worid  "  (Essays,  v.  142).  He  concludes  "  That  thb  Christbnity  is 
doomed  to  fall  is,  to  my  mind,  beyond  a  doubt:  but  its  fall  will 
ndther  be  sudden  nor  speedy  "  {Ix.).  He  did  not  omit,  ho»-e\'er. 
to  do  justice  to  "  the  bright  side  of  Christbnity,"  and  was  deeply 
impressed  with  the  life  of  Catherine  of  Siena.  Failing  Christianity, 
he  thought  that  some  other  "  hypostasb  of  men's  hopes  "  will  arise 
{Essays,  v.  254).  His  latest  qwculations  on  ethical  problems  are 
perhaps  the  least  satisfactory  of  hb  writings.  In  1892  he  wrote: 
The  moral  sense  b  a  very  complex  affair— ^dependent  in  part  upon 
aasodations  of  plouure  and  pain,  approbation  and  disapprobation, 
formed  by  education  in  eariy  youth,  but  in  part  also  on  an  innate 
sense  of  moral  beauty  and  ugliness  (how  originated  need  not  be  dis- 
cussed), whkh  b  possessed  by  some  (leople  in  great  strength,  white 
some  are  totally  devoid  of  it  (Life,  li.  305).  Thb  b  an  intuitional 
theory,  and  he  compares  the  moral  with  the  aesthetic  sense,  whkh  he 
repeatedly  declares  to  be  intuitive;  thus:  "  All  the  understanding 
in  the  world  will  ndther  increase  nor  diminish  the  force  ctf  the 
intuition  that  thb  b  beautiful  and  thb  b  ugly  "  (Essays,  ix.  80).  In 
the  Romanes  Lecture  deliverM  in  189a,  in  whkh  thb  passage  occurs, 
he  defines  "  law  and  mocab  "  to  be  restraints  upon  the  struggle 
for  existence  between  men  in  aodety."  It  follows  tnat  "  the  ethical 
process  b  in  opposition  to  the  cosmK  process/'  to  which  the  struggle 
lor  existence  belong  (Essays,  ix.  31).  Apparently  he  thought  that 
the  moral  sense  in  its  origin  was  intuitional  and  in  its  development 
utilitarian.  "  Morality  commenced  with  society  "  {Essays,  v.  52). 
The  "  ethical  process  '^  b  the  **  gradual  strengthening  of^tbe  social 
bond  "  (Essays,  ix.  35).  "  The  cosmk  pfbcess  nas  no  sort  of  rebtion 
to  moral  encb  "  (fx.  p.  83);  *'  of  moral  purpose  I  see  no  trace  in 
nature.  That  b  an  article  of  eadustve  human  manufacture  "  (Life, 
ii.  268).  The  cosmk  process  Huxley  identified  with  evil,  and  the 
ethical  process  with  good;  the  two  are  in  necessary  conflict.  "The 
reality  at  the  bottom  of  the  doctrine  of  original  sin  "  b  the  "  innate 
tendcincy  to  sdf-aasertion  "  inherited  by  man  from  the  cosmk  order 
{Essays,  ix.  27).  "  The  actions  we  call  sinful  are  part  and  pared  of 
the  struggle  fot'existence  "  (Life,  ii.  282).  "  The  prospect  of  attaining 
untroubled  happiness  "  b  ''  an  illusioo  "  (Essays,  ix.  44),  and  the 
cosmk  process  in  the  long  run  will  get  the  best  of  the  contest,  and 
"  resume  its  sway  "  when  evolution  enters  on  its  downward  course 
(Ix.  p.  45).  This  approaches  pure  pessimbm,  and  though  in  Husdey 'a 
view  the  "  pessimism  of  Schopenhauer  b  a  nightmare  "  (Essays,  ix. 
200),  hb  own  philosophy  of  life  b  not  distio^ishable.  and  b  often 
expressed  in  tne  same  languaff.  The  cosmk  order  b  obviously 
non-moral  (Essays,  ix.  197).  That  it  is,  as  has  been  said,  immoral 
b  really  meaningless.     Pain  and  suffering  are  affections  whkh 


imf>ly  a  complex  nervous  organiaation.  ana  we  are  not  justified  in 
projecting  them  into  nature  external  to  oursdves.  Darwin  and  A.  R. 
Wallace  disagreed  with  Huxley  in  sedng  rather  the  joyous  than  the 
suffering  side  of  nature.  Nor  can  it  be  assumed  that  the  descending 
scale  of  evdution  will  reproduce  the  ascent,  or  that  man  will  ever  be 
conscious  of  hb  doom. 

As  has  been  said,  Huxley  never  thoroughly  grasped  the  Darwinian 
prindple.  He  thought  transmutation  may  uke  place  without 
transtiion  "  (Life,  i.  173).  In  other  words,  that  e^ution  b  ac- 
complished by  leaps  and  not  by  the  accumulation  of  small  variations. 
He  recognized  the  "  struggle  for  existence  "  but  not  the  gradual 
adjustment  of  the  otnnism  to  its  environment  which  b  implied  in 
**  natural  selection."  in  highly  dvilized  societies  he  thought  that  the 
former  was  at  an  end  {Essays,  ix.  36)  and  had  been  replaced  by  the 
"  struggle  for  enjoyment  "  (fx^  p.  40).  But  a  consideration  of  the 
stationary  population  of  France  might  have  shown  him  that  the 
effect  in  the  one  case  may  be  as  restrictive  as  in  the  other.  So  far 
from  natural  selection  bdng.in  abeyance  under  modem  sodal 
conditions,  "  it  is,"  as  Professor  Karl  Pearson  points  out,  "  some- 
thing we  run  up  asainst  at  once,  almost  as  soon  as  we  examine  a 
mortality  table  "  {BiomOrika,  L  76).  The  inevitable  conclusion, 
whether  we  like  it  or  not,  b  that  the  future  evolution  pf  humanity  b 
as  much  a  part  df  the  cosmk  process  as  iu  past  histoiv.  and  Huxley's 
attempt  to  shut  the  door  on  it  cannot  be  maintainea  sckntifically. 

AtrrHORiTiES. — Life  and  Letters  cf  Tkomas  Henry  Huxley,  by  his 
son  Leonard  Huxley  (2  vols.,  1900):  Scientific  Memoirs  of  T.  H. 
Huxley  (4  vols..  1898-1901):  Collected  Essays  by  T.  H.  Huxley 
(9  vols.,  1808) ;  Tkomas  Henry  Huxley,  a  Sketch  ofkis  Life  and  Work, 
by  P.  ChalhierB  Mitchell.  M.A.  ((^n.,  1900);  a  critical  study 
founded  on  careful  research  and  of  great  value.  (W.  T.  T.-D.) 


HUT  (Lat.  Hoium,  and  Flem.  Hoey),  a  town  of  Belgium, 
OIL  the  right  bank  of  the  Mouse,  at  the  point  where  it  b  joined 
by  the  Hoyouz.  Pop.  (i904)f  14.164.  It  b  19  m.  E.  of  Namur 
and  a  trifle  kss  west  of  Liige.  Huy  certainly  dates  from  the 
7tb  cemury,  and,accordin^to  some,  wi$  fQundcd  by  the  emperor 
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Aatooioas  in  aji.  148.  Its  titoation  is  striking,  with  its  grey 
dtadd  crowning  a  grey  rock,  and  the  fine  collegiate  church 
(with  a  i3th<catuxy  gateway)  of  Notre  Dame  built  against  it. 
Tbc  dtadd  is  now  used  partly  as  a  depot  of  military  equipment 
•ad  partly  as  a  prison.  The  ruins  are  still  shown  of  the  abbey 
of  NcttOMinticr  founded  by  Peter  the  Hermit  on  his  return 
(rom  the  first  crusade.  He  was  buried  there  in  11x5,  and  a 
Attue  was  erected  to  his  memory  in  the  abbey  grounds  in 
185S.  Neumoustier  was  one  of  seventeen  abbeys  in  this  town 
ilooe  dependent  on  the  bishopric  of  Ii£ge.  Huy  is  surrounded 
by  vineyards,  and  the  bridge  which  crosecs  the  Meuse  at  this 
poim  connects  the  fertile  Hesbaye  north  of  the  riVer  with  the 
rocky  aod  barren  Condroa  aouth  of  it. 

HUTGIIB,  CHRBTIAAM  (1629-169$)*  Dutch  mathematician, 
aerhankian,  astronomer  and  physicist,  was  bom  at  the  Hague 
OQ  the  14th  of  April  1639.  He  was  the  second  son  of  Sir 
Cbastantijn  Hnygens.  From  his  father  he  received  the  rudimenu 
of  his  ohicatioo,  iHiich  was  continued  at  Leiden  under  A.  Vinnius 
aod  F  van  Scfaooten,  and  completed  in  the  juridical  school 
of  Breda.  His  mathematical  bent,  however,  aoon  diverted 
him  from  legal  studies,  and  the  perusal  of  some  of  his  earliest 
tkorems  enabled  Descartes  to  predict  his  future  greatness.  In 
1640  be  scoompanied  the  mission  of  Henry,  count  of  .Nasaau, 
to  Denmark,  and  in  1651  entered  the  lists  of  science  as  an  assailant 
of  the  uasooad  system  of  quadratures  adc^ted  by  Gregory  of 
St  Vincent.  This  first  essay  {ExeUuis  ^uadraiurae  circulit 
Lddca,  1651)  was  quickly  succeeded  by  his  Tkearemata  de 
qaairtbm  kjfPtrboUs,  eUipsiSt  €t  ctrculi;  while,  in  a  treatise 
entitled  Dt  tircmli  mapuludtne  itnmta,  he  made,  three  years 
htcr,  the  ckMest  approximation  so  far  obtained  to  the  ratio 
of  tke  drcnmfcrence  to  the  diameter  of  a  circle. 

Aaother  daas  of  subjects  was  now  to  engage  his  attention. 
The  inpcovcment  of  the  telesoope  was  justly  regarded  as  a 
am  fM  aM  for  the  advancement  of  astronomical  knowledge. 
Bot  the  difficulties  interposed  by  spherical  and  chromatic 
•bcnatkn  had  arretted  progress  in  that  direction  until,  in  1655, 
Bayfens,  working  with  his  brother  Constantijn,  hit  upon  a 
sew  metliod  of  grinding  and  polishing  lenses.  The  immediate 
Kialti  of  the  dearer  definition  obtained  were  the  detection 
of  a  satdlite  to  Saturn  (the  sixth  in  order  of  distance  from  its 
P'tiaary).  and  the  resolution  into  their  true  form  of  the  abnormal 
•ppeadafes  to  that  planet.  Each  discovery  in  turn  was,  according 
to  the  prevaSing  custom,  announced  to  the  learned  world  under 
the  veil  of  an  anagram — removed,  in  the  case  of  the  first,  by  the 
pGbjcation,  eady  in  1656,  of  the  httle  tract  De  Sakimi  luM 
9tsamii§  Msa;  bat  retained,  as  regards  the  second,  until 
1659.  when  in  the  Sytttma  Satunimm  the  varying  wpptMXvactA 
ci  tbe  so-called  '*  tripde  planet "  were  clearly  explained  as  the 
pbasesof  a  ring  indined  at  an  angle  of  a8*  to  the  ecliptic.  Huygens 
va  also  in  r656  the  first  effective  observer  of  the  Orion  nebula; 
be  drfinested  the  bright  region  still  known  by  his  name,  and 
detected  the  multiple  character  of  its  nudear  star.  His  applica- 
tioe  of  the  pmdiihim  to  regulate  tbe  movement  of  docks  sprang 
fms  bis  fipriifme  of  the  need  for  an  exact  measure  of  time 
a  ohservyig  the  heavens.  The  invention  dates  from  1656; 
oa  tbe  16th  of  June  2657  Huygens  presented  his  first "  pendulum- 
dock"  to  the  states  general;  and  the  Horo^ftifiii,  containing 
a  desaiptiua  oi  the  requisite  nwhanism,  was  poblished  in 
165K. 

Hi*  reputation  now  became  oosmopoIitaiL  As  early  as  2655 
tbe  osivcnity  oi  Angers  had  distinguished  him  with  an  honorary 
dciree  of  doOor  of  laws.  In  1663,  on  the  occasion  of  his  second 
\>M  10  Eaglsad,  he  was  elected  a  felkm  of  the  Royal  Sodety, 
i£d  iaparted  to  that  body  in  January  1669  a  clear  and  condse 
i-uteaeat  of  the  laws  governing  the  coUisaon  of  elastic  bodies. 
Althoufh  these  oonduaions  were  arrived  at  independently,  and. 
Si  it  wodd  seem,  several  years  previous  to  their  publication, 
tbcy  «cre  in  great  measure  antidpated  by  the  communications 
<n  tbe  same  subject  of  John  Wallis  and  Christopher  Wren. 
B>de  respectively  in  November  and  December  1668. 

Hoyyeos  had  before  this  time  fixed  his  abode  in  France. 
I>  iM)  Colbert  made  to  him  on  behalf  of  Uuis  XIV.  an  offer 


too  tempting  to  be  refused,  and  between  the  following  year  and 
x68i  his  residence  in  the  philosophic  sedusion  of  the  BibUotheque 
du  Roi  was  only  interrupted  by  two  short  visits  to  his  native 
country.  His  magnum  opus  dates  from  this  period.  The 
Horolcgium  oscilkOonum,  published  with  a  dedication  to  his 
royal  patron  in  1673,  contained  original  discoveries  sufficient 
to  have  furnished  materials  for  half  a  dozen  striking  disquisitions. 
His  solution  of  the  cdebrated  problem  of  the  "centre  of  oscilla- 
tion "  formed  in  itself  an  important  event  in  the  history  of 
mechanics.  Assuming  as  an  axiom  that  the  centre  of  gravity 
of  any  number  of  interdependent  bodies  cannot  rise  higher 
than  the  point  from  which  it  fell,  he  arrived,  by  antidpating 
in  the  particular  case  the  general  prindpleof  the  conservation 
of  vis  wva,  at  correct  although  not  strictly  demonstrated  con- 
dusions.  His  treatment  of  the  subject  was  the  first  successful 
attempt  to  deal  with  the  dynamics  of  a  system.  The  determina- 
tion of  the  true  relation  between  tbe  length  of  a  pendulum 
and  the 'time  of  its  oscillation;  the  invention  of  the  theory  of 
evolutes;  the  discovery,  hence  ensuing,  that  the  cycloid  is 
its  own  evolute,  and  is  strictly  isochronous;  the  ingenious 
although  practically  inoperative  idea  of  correcting  the  "  drcular 
error  "  of  the  pendulum  by  applying  cydoidal  cheeks  to  docks — 
were  all. contained  in  this  remarkable  treatise.  The  theorems 
on  the  composition  of  forces  in  drcular  motion  with  which  it 
conduded  formed  the  true  prdude  to  Newton's  FrincipiOt  and 
would  alone  suffice  to  establish  tbe  claim  of  Huygens  to  the 
highest  rank  among  mechanical  inventors. 

In  i68x  he  finally  severed  his  French  connexions,  and  returned 
to  Holland.  The  harsher  measures  which  about  that  time 
began  to  be  adopted  towards  his  co-religionists  in  France  are 
usually  assigned  as  the  motive  of  this  step.  He  now  devoted 
himself  during  six  years  to  the  production  of  lenses  of  enormous 
focal  distance,  which,  mounted  on  high  poles,  and  cormected  with 
the  eye-piece  by  means  of  a  cord,  formed  what  were  called  "  aerial 
tdescopes."  Three  of  his  object-glasses,  of  respectivdy  123, 
180  and  3 10  ft.  focal  length,  are  in  the  possession  of  tlw  Royal 
Sodety.  He  also  succee^tod  in  constructing  an  almost  perfectly 
achromatic  eye-piece,  still  known  by  his  name.  But  his  re- 
searches in  physical  optics  constitute  his  due/  title^leed  to 
immortality.  Although  Robert  Hooke  in  1668  and  Ignace 
Pardies  in  167a  had  adopted  a  vibratory  hypothesis  of  light, 
the  conception  was  a  mere  floating  possibility  until  Huygens 
provided  it  with  a  -sure  foundation.  His  powerful  sdentific 
imsgination  enabled  him  to  realize  that  all  the  points  of  a  wave- 
front  originate  partial  waves,  the  aggregate  effect  of  which  is 
to  reconstitute  the  primary  disturbance  at  the  subsequent  stages 
of  its  advance,  thus  accMnpliahing  its  propagation;  so  that 
each  primary  ludulation  is  ti^  envdope  of  an  indefinite  number 
of  secondary  undulations.  This  resolution  of  the  original  wave 
is  the  well-known  "  Prindple  of  Huygens,"  and  by  its  means 
he  was  enabled  to  prove  the  fundamental  laws  of  optics,  and 
to  assign  the  correct  construction  for  the  direction  of  the  extra- 
ordinary ray  in  imiaxial  crystals.  These  investigations,  together 
with  his  discovery  of  the  "  wonderftd  phenomenon  "  d  polariza- 
tion, are  recorded  in  his  Traiti  de  la  lumiirs^  published  at 
Ldden  in  1690,  but  composed  in  1678.  In  the  appended 
treatise  Sur  la  Cause  de  la  pesanleur,  he  rejected  gravitation  as 
a  universal  quality  of  matter,  althou^  admitting  the  Newtonian 
theory  of  the  i^anetary  revolutions.  From  his  views  on  centri- 
fugal force  he  deduced  the  oblate  figure  of  the  earth,  estimating 
its  compression,  however,  at  little  more  than  one-half  its  actual 
amount. 

Huygens  never  married.  He  died  at  the  Hague  on  the  8th 
of  June  2695,  bequeathing  his  manuscripts  to  the  university 
of  Ldden,  and  his  considerable  property  to  tbe  sons  of  his 
younger  brother.  In  character  he  was  as  estimable  as  he  was 
brilliant  in  intellect .  Although,  like  most  men  of  strong  originative 
power,  he  assimilated  with  difficulty  the  ideas  of  others,  his 
tardiness  sprang  rather  from  Inability  to  depart  from  the  track 
of  his  own  methods  than  from  reluctance  to  acknowledge  the 
merits  of  his  competitors. 

In  addition  to  the  works  already  mentioned,  his  CesmcHuerot— 
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the  napective  Eocftt  len^ht  dJ  c4>;tfi-glA&B  and  «y&gUv  io  given  ■■ 
the  oxaflin  of  OBgiufyiRg  power,  twtiur  vith  the  Ahorur  c«^y> 
Z)(  tUru  fipmnJtl.  Dt  anima  a  farMai.  Ac.  An  early  traLI  Dl 
rotitmm  n  tr4o  alwt,  prinied  in  1657  with  Schooiea'a  E^teictU- 

Uk  ihnry  of  prDbflbiUtiet;  nor  fhould  hii  invad^tiaru  of  ihe 
nropertin  d  at  disoKl.  Icforithmk  and  catcnvy  ciirvc«  be  )ftt 
noLiced.    HEi  {Qventioii  H  tbr  qiUat  wvtch-fpnng  was  ctp^jined 

I71S>.   Hu^entibCL 

''^-n  nunucTipu  proerved 


ia  Itte  X 


ELflden,  T714)  uvl  P^fra  retiqtni  (Amaiciil^in. 
'  cormpondenn  wu  edited  bvr.  J'  Uylcribruclt 

^..  jRKTved  at  Leiden,  with  the  title  Cttmujnt 

Hmpiia  oUgruwH  wofi  XVII.  idwwb  aJcVtm 
wiaSumaliat  d  ^MsnVlhcH  (ibt  Haiiie.  Idu). 
The  puUicaliiiii  oC  1  moDutoeDtal  alitiofl  of  the  le 


iu  Seiaat,  with  the  beading 

Ac,  Ten  qnirto  vdIurki,  I 

hid  already  been  iaaued 
unfixed  10  hn  Ofrra  pan 

Coniuli  (unher.  P.  ].  U> 


Hvytrnj  m  nit  Lfvni  fn 
Debmbie.  Hill.  Ill  J'uH 


lhe.5«i«U//BUa>^^ 

....^.  ..  .liiewholead ,     . 

in  J905.    A  bioflraphv  of  Huygenj  was 

a  i'Jii):  hn  £li(i  ui  the  character  ol  ■ 

pnnted  by  L  K  H^  CoDdorcet  in  17^3- 

:k.  Onlin  it  JnUribiu  C*ni(roll* 

ten.  iBiB);?.  HaRing,  CAniiuuu 

IKttfaiCroninren,  iSw):J-  B  J 

.  SM);  M.  OaJei  ^ieJC"  *■"*- 
I.  pp.  iot-109;  E.  uahnUB, 

IT) ;  A.  Berry.  A   Short  History  tt 


Abschniit  [i'-  >» 

Hmiieaii!'fl(&iDri.  

(uv.  J45,  1S4jT:  TiidKh-Alt  toor  it  WOaadahftn  (L  7.  I(l4»l! 
AU{»»u  ifnUetf  SiDirnptK  (M.  B.  Cantor);  ].  C.  PogEendcrff, 
Bat.  W-  Hon<(«*Uftiu*.  (A.  M.  C.) 

I  HUTOBOT.  an  COHnAVTUV  (is«6-iSS7).  Dutch  poet 
uid  diplomatic,  «u  bora  ■[  the  Hague  oa  the  4ih  of  September 
1596.  Hit  father,  Chtiitiaan  Huygenj,  «ai  lecretiry  to  the 
lUte  couDcil,  >nd  a  man  of  great  poliiical  importance.  At  the 
baptism  of  the  child,  the  dty  of  Breda  was  one  of  his  iponun. 
aoti  Iht  admiral  Jiulinua  van  Nassau  the  other. 


ry  polite 


npiiahmenl,  and  bi 


apeak  French  with  fluency.  He  was  taught  Latin  by  Johanna 
Dedelua,  and  soon  became  a  master  zA  dassic  versification. 
He  developed  not  only  extraordinary  intellectual  gifts  but 
great  physical  beauty  and  strength,  and  was  one  of  the  most 
accomplished  athletes  and  gymnasts  of  hia  age;  his  skill  in 
playing  the  lute  and  in  the  arts  of  painting  and  ragraving 
attracted  general  attention  beft>re  he  began  to  develop  his 
genius  as  a  writer.  In  161O  he  ptiiceedcd.  with  hia  elder  brother, 
to  the  univetsty  at  Leiden.  Ue  stayed  there  only  one  year, 
and  in  1618  went  to  London  with  the  English  ambassador 
Dudley  Carlelon;  he  remained  in  London  lor  some  months. 

Bodleian  Libraiy,  and  to  Woodstock.  Windsor  and  Cambritlge; 
he  was  introduced  at  the  English  tr>urt.  and  played  the  lute 
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i  preserved  through 
the  synod  of  Dort, 
lis  Life  by  a  foolhardy 
is  most  weighty  and 


life  an  Itnbounded  admintir 
company  with  the  English  contingent  of 
and  in  ifiig  he  proceeded  to  Venice  in  th 
of  hit  country;  on  his  return  he  nearly  lost  b 
eiploit,  namely,  the  scaling  of  the  lopmos 
cttbednL  In  itiii  he  published  one  of  h: 
popular  poems,  hit  Balma  Tempi,  and  ij 
proceeded  a^in  to  London,  as  seoetary  to  the  ambassador, 
Wijngaerdan.  but  relumed  in  three  months.  His  third  diplo- 
matic visit  to  En^nd  lasted  Longer,  from  the  5th  of  December 
1611  to  the  1st  of  March  i6ij.  During  Liis  aLaence,  his  volume 
ol  satires,  'I  Coiltiuk  Ual,  dedicated  to  Jacob  Cats,  appeared 
at  the  Hague.  In  the  autumn  of  1632  he  was  knighted  by 
Jamet  I.  He  published  a  large  volume  of  misccUaneous  poems 
in  iB)5  under  the  title  of  Olunim  libi  tex;  and  in  the  same 
jreu  he  «m  appoiatcd  private  lecietuy 


In  16)7  Huyieni  muiied  Susaniut  van  Boerle.  and  settled  U 
the  Hicue;  four  kms  acid  a  daughter  were  born  to  them.  In 
i(S]o  Huygeni  wa*  called  to  a  scat  in  tlte  privy  councQ,  and  he 
continued  to  eiercise  poliliod  power  with  wiutom'  and  vigour 
lor  many  years,  under  the  title  ol  the  lord  of  Zuylichem.  In 
16^  he  is  supposed  to  have  completed  his  iong-ulkcd-ol  venion 
of  the  poems  of  Donne,  fragments  of  which  eiijt.  In  lti^  his 
wile  died,  and  he  immediately  began  lo  cdebrate  the  virtues 
and  pleasura  of  their  manied  life  in  the  remarkable  didactic 
poem  called  Dapotrck,  which  was  not  published  till  Long  after- 
wards. From  i6jQ  to  1641  be  occupied  hitntelf  by  building 
a  magnificent  house  and  garden  outside  the  Hague,  and  by 
celebrating  their  beauties  in  a  poem  entitled  Hcjmjci,  which 
was  published  in  ifisj.  la  1(147  he  wrote  his  beiulilul  poem 
of  Oitnlrivil  or  "  Eye  Comolaiion."  to  gratify  his  blind  friend 
Lucrelia  van  TroUo  He  made  his  solitary  effort  in  the  dtramatic 
line  in  1657.  when  he  brought  out  bit  comedy  of  Tnjiiiji  Curadti 
KlaiU,  which  deals,  in  rather  broad  humour,  with  the  adventures 
of  the  wile  of  a  ship's  captain  at  Zaindam.  In  1 6  jS  be  rearranged 
hia  poems,  aui  issued  them  vriih  many  additions,  under  ihe 
title  of  Cora  Flmer!,  He  proposed  to  the  government  thai 
the  present  highway  from  the  Hague  lo  tbc  Ma  at  Scheveningen 

miaion  to  the  French  court  in  iM«  the  road  was  made  as  a 
corapliment  to  Ihe  venerable  stalHmao,  who  eipressed  hij 
gratitude  in  *  descriptive  poem  entitled  Zaslratl.  ," 
edited  his  poems  for  the  last  time  in  i&7>,  and  died  in  hii 
first  year,  on  the  iSIh  of  Uarch  168].  He  was  buried, 
pomp  of  a  hatianaL  funeral,  in  the  church  of  St  Jacob 
4thof April.  HisKcoDdtaD,Christiaan,tlieemiiMDtaiti 
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It  brilliant  figure  in  Dutch  literary 
led  him  in  political  influence,  and 

r him  in  the  value  and  origimlity  of 

their  writings.    But  hii  figure  »u  more  dignified  and  ^lendid,  hti 

lenurkable  than  thOK  of  any  other  person  of  his  age,  the  greatest 

age  in  the  history  ol  the  Netherlands,   HuygeniisibeiraiUMi«nr 
of  the  republic,  the  lype  of  aristocratic  dlgarcky.  the  jewef  and 

■nd  iJie  positive  value  of  his  1. .^„ , ..,_.„«,._, 

Dntch  scholar. 
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UUVIHAm.  the  name  ol  four  Flemish  painters  wbo  malricu- 
lated  in  the  Antwerp  gild  in  the  17th  century  Comelis  the 
elder,  apprenticed  in  163],  passed  for  a  mastenhip  in  1636, 
and  remained  obscure.  Jacob,  apprenticed  to  Fnns  Wouiets 
in  1650.  srandered  to  En^and  towards  the  doK  of  the  reign 
of  Charles  II,,  and  competed  with  Leiy  as  a  fashionable  porti*ii 
painter  He  eiecuted  a  portrait  of  the  queen,  Catherine  ol 
Bngania,  now  in  Ihe  naiioaal  portrait  ^ery,  and  Horace 
Walpole  assigns  to  him  Ihe  likeness  ol  Lady  Bellasyi,  catalogued 
at  Hampton  Court  as  a  woik  of  Lely,  His  portrait  ol  Iraak 
Walton  in  the  Naliontl  Gallery  shows  a  disposition  to  imitate 
the  styles  of  KuIkss  and  Van  Dyke.  According  to  most  accounts 
he  died  in  Londoa  in  1696,  Jan  Baptist  Hiiysmant,  bore  al 
Antwerp  in  i6st,  matriculated  in  1676-1677.  and  died  there  io 
i]iS-.7ifi.  He  was  younger  brother  to  Cornells  Huy&mans 
the  second,  who  wu  bom  at  Antwerp  in  1648,  and  educated 
by  Gt^r  de  Wit  and  Jacob  van  Arlois.  Of  Jan  Baptist  little 
or  nothing  lias  been  preserved,  except  that  he  registered  numerc 


tinted  a  landsca 
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I  is  the  only 
»•*  largely 

acknowledged.  He  received  lessons  from  two  artists,  one  of 
wliom  was  familiar  with  the  Roman  art  of  the  Poiissins,  whilst 
the  other  inherited  the  scenic  style  of  the  school  of  Rubens. 
He  combined  the  two  in  a  rich,  highly  coloured,  and  usually 
tflcctivc  style,  which,  however,  wu  not  free  bom  taoaauoy. 


HUYSMANS,  J.  K.— HWANG  HO 


Sddom  atttsqitiiig  anytlnag  but  woodaide  views  with  fancy 
bacfcsnmads,  faali  Italian,  half  Flemish,  he  painted  with  great 
(idlity,  and  left  numerous  examples  behind.  At  the  outset 
0^  his  career  be  practised  at  MaUnes,  where  he  married  in  i68a, 
ud  there  too  be  entered  into  some  business  connexion  with 
van  der  Meulen,  for  whom  be  painted  some  backgrounds. 
la  1706  he  withdrew  to  Antwerp,  where  he  resided  t^  I7i7> 
rctamiog  then  to  MaKnrs,  where  he  died  on  the  xst  of  June 

1727. 

Tlioath  mort  of  his  pictures  were  compoaed  for  cabinets  rather  than 
chuftfan,  be  mnctimct  emulated  vsn  Artou  in  the  production  of 
iar{«  acred  piece*,  and  for  many  vtan  his  "  Christ  on  the  Road  to 
t.i  nuitt  adocned  the  choir  of  Notre  Dame  of  Malines.  In  the 
iv^icry  of  Nantes,  vdicre  three  of  his  small  landscapes  are  preserved, 
iSen  hanj^  an  **  Investment  of  Luxembourg."  by  van  der  Meulen,  of 
which  he  s  known  to  have  laid  in  the  background.  The  national 
pAeric*  of  Loodoo  and  EdifUMir^  contain  each  one  example  of  his 
uiX  Bknhciai,  too»  and  other  wivate  galleries  in  England,  posse  sii 
oce  or  more  of  his  pictures^  But  moot  of  his  worln.are  on  the 
Eurapao  continent. 

HUTUIAn,  JOmS  KARL  (iB^i^oy),  French  novelist, 
vss  been  at  F^  on  the  sth  of  February  X848.  He  belonged 
to  a  family  of  artists  of  Dutch  extraction;  he  entered  the 
r^oistry  of  the  intciior,  and  was  pensioned  alter  thirty  yeats' 
MTvice.  His  earliest  venture  in  literature,  Le  Drantpir  i  ipices 
'1^74),  contained  stories  and  short  prose  poems  showing  the 
•.ti'xaat  of  BandeUire.  Martke  (1876),  the  life  of  a  courtesan, 
-u  pnUished  in  Bruasds,  and  Huysmans  contributed  a  story, 
"  Sm  an  dos,"  to  La  Soirtet  de  Mtdan,  the  collection  of  stories 
cf  the  Franco-German  war  published  by  Zola.  He  then  pro- 
duced a  aeries  oi  novds  6i  everyday  life,  including  Les  Stturs 
Vsbffd  (1S70),  Em  Mittag^  (k88x),  and  A  vaw4'eau  (1883),  in  which 
ht  outdid  ZfOla  in  minute  and  uncompromising  realism.  He 
««s  influenced,  however,  more  directly  by  Flaubert  and  the 
bnxhen  de  Gonoourt  than  by  Tola.  In  VArt  modenu  (t883) 
It  save  a  careful  study  of  impressionism  and  in  Certains  (1889) 
I  scries  of  ttodies  of  contemporary  artists.  A  Eebours  (1884), 
the  Ustoiy  of  the  morbid  tastes  of  a  decadent  aristocrat,  des 
Eiseintcs,  created  a  literary  sensation,  its  caricature  of  literary 
•r<d  artistic  symbolism  covering  much  of  the  real  beliefs  of  the 
.fiders  of  the  aesthetic  revolL  In  lA-Bas  Huysmans's  most 
cMracteristic  hero,  Durtal,  makes  his  appearance.  Durtal 
»  occupied  in  writing  the  life  of  Gilles  de  Rais;  the  insight 
V  pirn  imo  Satanism  is  supplemented  by  modem  Parisian 
Kidcou  of  the  black  art;  but  already  there  are  signs  of  a 
kaniog  to  rdi|jon  in  the  sympathetic  figures  of  the  religious 
UJ  ringer  of  Siint  Sulpice  and  his  wife.  J&i  Route  (1895)  rdates 
tte  It  range  oinveialon  of  Durtal  to  mystidsm  and  catboUdsm 
<">  yn  mreat  to  LnTTappe.  In  La  Catktdrale  (1898),  Huysmans's 
s,-&boSsdc  interpretation  of  the  cathcdnu  of  Chartres,  he 
^f  veiops  his  enthusiasm  for  the  purity  of  Catholic  ritual.    The 
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of  Sosate  Lydwime  de  Schiedam  (1901),  an  exposition  of 
t^  value  of  sttfferiikg,  gives  further  proof  of  his  conversion; 
n-!  rotto  (1903)  describes  Durtal's  retreat  to  the  Val  des 
^i^ts.  iriicre  he  is  attached  as  an  oblate  to  a  Benedictine 
vmstcry.  Huysmans  was  nominated  by  Edmond  de  Gon- 
cBcn  as  a  monber  of  the  Academic  des  Gonoourt.  He  died 
u  a  devout  CathoKc,  after  a  long  illness  of  cancer  in  the  palate 
«o  tSe  13th  of  Mny  1907.  Before  his  death  he  destroyed  his 
•.npcblished  IIS&    Hb  last  book  was  Lcs  PovUs  de  Lowrdes 

,  ^  Aftknr  Symoos,  Shidiee  m  tm  LUerohtres  (1897)  and  The 
^rmi^ti  Mmtmem  m  LUeroimn  (1899);  Jean  Lionnet  in  VBrnAw 
(u«  4tt  idio  (19M):  Eugtae  Gilbert  m  Fronee  et  Bdpij^  (1903); 
i  :»|ntt  in  Ln  Grwmdt  eamertis  (1906). 


BOnOH,  JAM  VAI  (1682-1749),  Dutch  painter,  was  bom 
u  Amcfdam  hi  i68s,  and  died  in  his- native  dty  on  the  8th 
of  F^rsaiy  1749.  He  was  the  son  of  Justus  van  Huysum, 
•W  is  said  to  have  been  expeditious  in  decorating  doorways, 
iottm  aad  vaao^  A  picture  1^  this  artist  is  raerved  in 
f  Ik  gsBoy  of  Brunswick,  representing  Orpheus  and  the  Beasts 
'ft  t  wooded  laadKape,  and  here  we  have  some  explanation 
o(  his  loa's  ioodocm  for  landscaprt  of  a  conventional  and  Arcadian 
^■^,  for  Jan  van  Huysum,  though  skilled  as  a  painter  of  stiU 
KUficndhiMsdf  to  possess  the  genius  of  a  landscape  painter. 


23 

Half  his  pictures  in  public  galleries  are  landscapes,  views  of 
imaginary  lakes  and  harbours  with  impossible  ruins  and  classic 
edifices,  and  woods  of  tall  and  motionless  trees — the  whole 
very  glossy  and  smooth,  and  entirdy  lifdess.  The  earliest  dated 
work  of  this  kind  is  that  of  171 7,  in  the  Louvre,  a  grove  with 
maidens  culling  flowers  near  a  tomb,  ruins  of  a  portio),  and  a 
distant  palace  on  the  shores  of  a  lake  bounded  by  mountains. 

It  is  doubtful  whether  any  artist  ever  surpassed  van  Huysum 
in  representing  fruit  and  flowers.  It  has  been  said  that  his 
fruit  has  no  savour  and  his  flowers  have  no  perfume — in  other 
words,  that  they  are  hard  and  artificial — but  this  is  scarcely 
tr^e.  In  substance  fruit  and  flower  are  delicate  and  finished 
imitations  of  nature  in  its  more  subtle  varieties  of  matter. 
The  fruit  has  an  incomparable  blush  of  down,  the  flowers  have 
a  perfect  delicacy  of  tissue.  Van  Huysum,  too,  shows  supreme 
art  in  relieving  flowers  of  various  colours  against  each  other, 
and  often  against  a  light  and  transparent  background.  He 
is  always  bright,  sometimes  even  gaudy.  Great  taste  and 
much  grace  and  degance  are  apparent  in  the  arrangement  of 
bouquets  and  fruit  in  vases  adorned  with  has  reliefs  or  in  baskets 
on  marble  tables.  There  ts  exquisite  and  faultless  finish  every- 
where. But  what  van  Huysum  has  not  is  the  breadth,  the 
bold  effectiveness,  and  the  depth  of  thought  of  de  Heem,  from 
whom  be  descends  through  Abraham  Mignon. 

Some  of  the  finest  of  van  Huysum's  fruit  and  flower  pieces  have 
been  in  English  private  collectioas:  those'of  1723  in  the  eari  of 
Ellesmcre'k  gallery,  others  of  1750^1732  in  the  collections  of  Hope 
and  Ashburton.  One  of  the  best  examples  is  now  in  the  Natioud 
Gallery  (i  736-1 737}.  No  public  museum  has  finer  and  more  numer- 
ous specimens  than  the  Louvre,  which  boasts  of  four  landscapes  and 
six  panels  with  still  life;  then  comie  Berlin  and  Amsterdam  with  four 
fruit  and  flower  pieces;  then  St  Petersburg,  Munich,  Hanover, 
Dresden,  the  Hague,  Brunswick,  Vienna,  Carlsruhe  and  Copenhagen. 

HWANO  HO  [HOANG  Ho],  the  second  Uugest  river  in  China. 
It  is  kxu>wn  to  foreigners  as  the  Yellow  river — a  name  which 
is  a  literal  translation  of  the  Chinese.  It  rises  among  the  Kuen- 
lun  mountains  ifi  central  Asia,  its  head-waters  being  in  dose 
proximity  to  those  of  the  Yangtase-Kiang.  It  has  a  total 
length  of  about  3400  m.  and  drains  an  area  of  approxinuttely 
400,000  sq.  m.  Tbe  main  stream  has  its  source  in  two  lakes 
named  Tsaring-nor  and  Oring-nor,  lying  about  35"  N.,  97"  E., 
and  after  flowing  with  a  south-easterly  course  it  bends  sharply 
to  the  north-west  and  north,  entering  China  in  the  province 
of  Kansub  in  laL  36^  After  passing  Lanchow-fu,  the  capital 
of  this  province,  the  river  takes  an  immense  sweep  to  the  north 
and  north-east,  until  it  encounters  the  rugged  barrier  ranges 
that  here  run  north  and  south  through  the  provinces  of  Shansi 
and  Chihli.  By  these  ranges  it  is  forced  due  south  for  500  m., 
forming  the  boundary  between  the  provinces  of  Shansi  and 
Shensi,  until  it  finds  an  outlet  eastwards  at  Tung  Kwan — a 
pass  which  for  centuries  has  been  renowned  as  the  gate  of  Asia, 
being  indeed  the  sole  commercial  passage  between  central 
China  and  the  West.  At  Tung  Kwan  the  river  is  joined  by  its 
only  considerable  affluent  in  China  proper,  the  Wd  (Wd-ho), 
which  drains  the  large  province  of  Shensi,  and  the  combineid 
volume  of  water  continues  its  way  at  first  east  and  then  north- 
east across  the  great  phiin  to  the  sea.  At  low  water  in  the  winter 
season  the  discharge  is  only  about  36,000  cub.  ft.  per  second, 
whereas  during  the  summer  flood  it  reaches  xx  6,000  ft.  or  more. 
The  amount  of  sediment  carried  down  is  very  large,  though 
no  accurate  observations  have  been  made.  In  the  account 
of  Lord  Macartney's  embassy,  which  crossed  the  Yellow  river 
in  1793,  it  was  calculated  to  be  x 7,520  million  cub.  ft.  a  year, 
but  this  Is  oonsid2rcd  very  much  over  the  mark.  Two  reasons, 
however,  combine  to  render  it  probable  that  the  sedimentary 
matter  is  very  Urge  in  proportion  to  the  volume  of  water: 
the  first  bdng  the  great  fall,  and  the  consequently  rapid  current 
over  two-thirds  of  the  river's  course;  the  seooiKi  that  the 
drainage  area  is  neariy  all  covered  with  depodts  of  loess,  which, 
bdng  very  friable,  readily  gives  way  before  the  rainfall  and 
is  washed  down  in  Urge  quantity.  The  ubiquity  of  this  loess 
or  yellow  earth,  as  the  Chinese  call  it,  has  in  fact  given  its 
name  both  to  the  river  which  carries  it  in  solution  and  to  the 
sea  (the  YeUow  Sea)  into  which  it  is  discharged.   It  is  calculated 
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by  Dr  Guppy  (Jownai  ef  CInna  Branch  of  Royal  Asiotk  Society, 
voL  zvL)  that  the  sediment  brought  down  by  the  three  northern 
riveri  of  China,  viz.,  the  Yangtace,  the  Hwang-ho  and  the 
Peiho,  is  34,000  million  cub.  ft.  per  annum,  and  is  sufficient 
to  fill  up  the  whole  of  the  Yellow  Sea  and  the  Gulf  of  Pechili 
in  the  space  of  about  36,000  years. 


Unlike  the  Yangttie,  the  Hwang-ho  is  of  no  ofactical  value  for 
na^gation.  The  silt  and  sand  form  banks  and  oars  at  the  mouth, 
the  water  ts  too  shallow  in  winter  and  the  current  is  too  strong  in 
summer,  and,  further,  the  bed  of  the  river  is  continually  shif ung. 
It  is  this  last  featiire  which  has  earned  for  the  river  the  name  "  China  s 
sorrow."  As  the  silt-laden  waters  debouch  from  the  rocky  bed  of  the 
upper  reaches  on  to  the  i^ns,  the  current  siscfcrnt,  and  the  coarKr 
detritus  settles  00  the  bottom.  By  degrees  the  bed  rises,  and  the 
people  build  embankments  to  prevent  the  river  from  overflowing. 
^1  the  bed  rises  the  embankments  must  be  raised  too,  until  the  stream 
is  flowing  many  feet  above  the  levd  of  the  surroundinff  country. 
As  time  goes  on  the  situation  becomes  more  and  more  oaogerous; 
finally,  a  oreach  occurs,  and  the  whole  river  pours  over  the  country, 
carrying  destruction  and  ruin  with  it.  If  the  breach  cannot  be  re- 
paired tne  river  leaves  iu  old  duumd  entirely,  and  finds  a  new  exit 
to  the  sea  along  the  line  of  least  resistance.  Such  in  brief  has  been 
the  story  of  the  river  since  the  dawn  of  Chinese  histoiv.  At  various 
times  it  nas  dischaiged  its  waters  alternately  on  one  saae  or  the  other 
of  the  great  mass  oimountains  forming  the  promootory  of  Shantuns, 
and  by  mouths  as  far  apart  from  each  other  as  500  m.  At  each 
change  it  has  worked  havoc  and  disaster  by  covering  the  cultivated 
fiekls  with  a  or  3  ft.  of  and  and  mud. 

A  great  change  in  the  river's  course  occurred  in  1851,  when  a 
breatm  was  made  in  the  north  embankment  near  Kaifensfu  in  Honan. 
At  this  point  the  river  bed  was  some  25  ft.  above  the  plain;  the 
water  consequently  forsook  the  old  channel  entirely  and  poured  over 
the  level  country,  finally  seising  on  the  bed  of  a  small  river  called 
the  Tsing,  and  thereby  finding  an  exit  to  the  sea.  Since  that  time 
the  new  channel  thus  carved  out  has  remained  the  proper  coune  of 
the  river,  the  old  or  southerly  channd  being  left  quite  dry.  ^  It  re- 
quired some  fifteen  or  more  years  to  repair  damages  from  thb  out- 
break, and  to  confine  the  stream  by  new  embankments.  After  that 
there  was  for  a  time  comparative  immunity  from  inundations,  but 
in  188a  fresh  outbursts  again  began.  The  most  serious  of  all  took 
place  in  1887,  when  it  appeared  probable  that  there  would  be  again  a 

Eermanent  change  in  the  river's  course.  By  dint  of  great  exertions, 
owever.  the  government  succeeded  in  closing  the  breach,  though 
not  till  January  1869,  and  not  until  there  had  Iwen  immense  destruc- 
tion of  life  and  property.  The  outbreak  on  this  occasion  occurred,  as 
all  the  more  senous  outbreaks  have  done,  in  Honan,  a  few  miles  west 
of  the  city  of  Kaifensfu.  The  stream  poured  itself  over  the  level  and 
fertile  country  to  the  southwards,  sweeping  whole  viU^es  before 
it,  and  converting  the  plain  into  one  vast  lake.  The  area  affected 
was  not  less  than  50.000  sq.  m.  and  the  loss  of  life  was  computed  at 
over  one  million,  ^nce  1887  there  have  been  a  series  01  smaller 
outbreaks,  mostly  at  points  lower  down  and  in  the  ndghbourfaood  of 
Chinanfu,  the  capital  of- Shantung.  These  perpetinilly  occurring 
disasters  entail  a  neavy  expense  on  the  sovemment ;  and  from  the 
mere  pecuniary  point  cif  view  it  would  wul  repay  them  to  call  in  the 
best  foreign  engineering  skill  available,  an  expedient,  however,  which 
has  not  commoided  itself  to  the  Chinese  authorities.  (G.  J.) 

HWICCBt  one  of  the  kingdoms  of  Anglo-Saxon  Britain.  Its 
exact  dimensions  are  unkjMOwn;  they  probably  coincided  with 
those  of  the  old  diocese  of  Worcester,  the  eariy  bishops  of 
which  bore  the  title  "  Episcopus  Hwicdorum."  It  would  there- 
fore include  Worcestershire,  Gloucestershire  except  ihe  Forest 
of  Dean,  the  southern  half  of  Warwickshire,  and  the  neighbour- 
hood of  Bath.  The  name  Hwicce  survives  in  Wychwood  in 
Oxfordshire  and  Whichford  in  Warwickshire.  These  districts, 
or  at  all  events  the  southern  portion  of  them,  were  according 
to  the  AngUhSaxoH  Ckromcle,  s.a.  577,  originally  conquered 
by  the  West  Saxons  under  CeawliiL  In  later  times,  however, 
the  kingdom  of  the  Hwicce  appears  to  have  been  always  subject 
to  Mercian  supremacy,  and  possibly  it  was  separated  from 
Wessex  in  the  time  of  Edwin.  The  first  kings  of  whom  we  read 
were  two  brothers,  Eanhere  and  Eanfrith,  probably  contempor- 
aries of  Wulfhere.  They  were  followed  by  a  king  named  Osric, 
a  contemporary  of  i£thelred,  and  he  by  a  king  Oshere.  Oshere 
had  three  sons  who  reigned  after  him,  iEthelheard,  iEtbdweard 
and  iEthelric.  The  two  last  named  appear  to  have  been  reigning 
in  the  year  706.  At  the  beginning  of  Offa's  rdgn  we  again  find 
the  kingdom  ruled  by  three  brothers,  named  Eanberiit,  Uhtred 
and  Aldred,  the  two  latter  of  whom  h'ved  untH  about  780W  After 
them  the  title  of  king  seems  to  have  been  given  up.  Their 
tuooessor  Athelmund,  who  was  killed  in  a  campaign  against 


Wessex  in  803,  is  described  only  as  an  eari.  The  district  re- 
mained in  possession  of  the  rulers  of  Merda  until  the  fall  of  that 
kingdom.  Together  with  the  rest  of  English  Merda  it  submitted 
to  King  Alfred  about  877-883  under  Earl  /Bthelred,  who  possibly 
himself  belonged  to  the  Hwicce.  No  genealogy  or  list  of  kings 
has  been  preserved,  and  we  do  not  know  whether  the  dynasty 
was  connected  with  that  of  Wessex  or  Merda. 

See  Bede,  Historia  eccUs.  (edited  by  C.  Plummer)  tv.  13  (Oxford. 
1896) ;  W.  de  G.  Buch.  Cartularium  SaxoutCMm,  43. 5 1 .  76. 8^  x  1 6. 1 1 7, 
X32,  X63, 187, 23a,  333, 238  (Oxford,  1885-1889).      (F.  G.  M.  B.) 

HTACIMTU  (Gr.  (Axufths),  also  called  Jacinth  (through  ItaL 
giacinio),  one  of  the  most  poptilar  of  spring  garden  flowers.  It 
was  in  cultivation  prior  to  1597,  at  which  date  it  is  mentioned 
by  Gerard.  Rea  in  1665  motions  several  single  and  double 
varieties  as  being  then  in  Eng^  gardens,  and  Justice  in  1754 
describes  upwards  of  ^ty  single-flowered  varieties,  and  nearly 
one  hundred  double-flowered  ones,  as  a  selection  of  the  best  from 
the  catalogues  of  two  then  celebrated  Dutch  growers.  One  of 
the  Dutch  sorts,  called  La  Reine  de  Femmes,  a  single  white, 
is  said  to  have  produced  from  thirty-four  pa  thirty-eight  flowers 
in  a  spike,  and  on  its  first  appearance  to  have  sold  for  50  guilders 
a  bulb;  while  one  called  Overwinnaar,  or  Conqueror,  a  double 
blue,  sold  at  first  for  100  guilders,  Gloria  Mundi  for  500  guilders, 
and  Koning  Saloman  for  600  guilders.  Several  sorts  are  at 
that  date  mentioned  as  blooming  well  in  water-masses.  Justice 
relates  that  he  himself  raised  several  very  valuable  double- 
flowered  kinds  from  seeds,  which  many  of  the  sorts  he  describes 
are  noted  for  producing  freely. 

The  original  of  the  cultivated  hyadnth,  Hyacmtkus  oriaUaUs, 
a  native  of  Greece  and  Asia  Minor,  is  by  comparison  an  inslgnifi* 
cant  plant,  bearing  on  a  q>ike  only  a  few  small,  luuiow-lobed, 
washy  blue  flowers,  resembling  in  form  those  of  our  common 
bluebell.  So  great  has  been  the  improvement  effected  by  the 
florists,  and  chiefly  by  the  Dutch,  that  the  modem  hyadnth 
would  scarcely  be  recognized  as  the  descendant  of  the  type  above 
referred  to,  the  spikes  being  long  and  dense,  composed  of  a  large 
ntuiber  of  flowers;  the  v^kes  produced  by  strong  bulbs  not 
imfrequently  measure  6  to  9  in.  in  length  and  from  7  to  9  in. 
in  circumference,  with  the  flowers  dosely  set  on  from  bottom  to 
top.  Of  late  years  much  improvement  has  been  effected  in  the 
size  of  the  individual  flowers  and  the  breadth  of  their  recurving 
lobes,  as  well  as  in  aecuiing  increased  brilliancy  and  depth  ol 
colour. 

The  peculiarities  ci  the  soil  and  climate  of  Holland  are  so  very 
favourable  to  their  production  that  Dutch  florists  have  made  a 
specialty  of  the  growth  of  those  and  other  bulbous-rooted  flowers. 
Hundreds  of  acres  are  devoted  to  the  growth  of  hyacinths  in  the 
vicinity  of  Haariem,  and  bring  in  a  reveime  of  several  hundreds 
of  thousands  of  pounds.  Some  notion  of  the  vast  number 
imported  into  England  annually  may  be  formed  from  the  fact 
that,  for  the  supply  of  flowering  plants  to  Covent  Garden,  one 
market  grower  aione  produces  from  60,000  to  70,000  in  pots 
under  glass,  thdr  blooming  period  being  accderated  by  artificial 
heat,  and  extending  from  Christmas  onwards  until  they  bloom 
naturaDy  in  the  open  ground. 

In  the  spring  flower  garden  few  plants  make  a  more  effective 
display  than  the  hyadnth.  Dotted  in  dtuips  in  the  flower 
borders,  and  arranged  in  masses  of  well-contrasted  coburs  in 
beds  in  the  flower  garden,  there  are  no  flowers  which  impart 
during  their  season— March  and  April— a  gayer  tone  to  the  par- 
terre. The  bulbs  are  rarely  grown  a  second  time,  dther  for 
indoor  or  outdoor  culture,  t^ugh  with  care  they  might  be 
utilized  for  the  latter  purpose;  and  hence  the  enormous  numbers 
which  are  procured  each  recurring  year  from  Holland. 

The  first  hyadnths  were  single-flowered,  but  towards  the  dose 
of  the  17th  century  double-flowered  ones  began  to  appear,  and 
till  a  recent  period  these  bulbs  were  the  most  esteemed.  At 
the  present  time,  however,  the  single-flowered  sorts  are  in  the 
ascendant,  as  they  produce  more  r^ular  and  symmetries!  spikes 
of  blossom,  the  flowers  being  dosely  set  and  more  or  less  horizontal 
in  direction,  while  most  ci  the  double  sorts  have  the  bells  distant 
and  dependent,  so  that  the  sfuke.  is  loose  and  bv  comparison 
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toedcctm.  For  pot  adtnie,  and  for  growth  in  miter-gbssea 
espedaliy,  tlw  single-flowered  sorts  are  greatly  to  be  preferred. 
Few  if  say  of  the  original  iinds  are  now  in  cultivation,  a  succes- 
stos  <rf  aew  and  improved  varieties  having  been  raised,  the 
deoud  lor  which  is  regulatod  in  some  respects  by  fashion. 

Tlte  byadnth  ddiglrts  in  a  rich  light  landy  toSL  The  Dutch  in- 
ccrpoialc  fredy  with  their  naturally  light  toU  a  compost  consisting. 
d  ose-thifd  coanc  sea  oc  river  sand,  one-third  rotten  cow  dune 
without  Utter  and  oofc-thbd  leaf-mould.  The  soil  thus  renovated 
reuias  its  qualities  for  «ut  or  seven  yean,  but  hyacinths  are  not 
pUated  upon  the  same  place  for  two  yttrs  successively,  intermediary 
crcfM  of  nafdisus,  crocus  or  tulips  being  taken.  A  good  compost  for 
bvicaiths  is  sandy  loam,  decayed  leaf-mould,  rotten  cow  dung  and 
iharp  «jid  ia  eonal  parts,  the  whole  beina  collected  and  laid  up  in  a 
beap  «ad  tsrara  over  occasionaHy.  Weil-drained  beds  made  up  of 
tid  sqO,  and  refreshed  with  a  portion  of  new  compost  annually. 
v^^ld  grow  the  hyacinth  to  perfection.  The  best  time  to  plant  the 
bdbs  is  towanfa  the  end  of  September  and  during  October;  they 
ihodld  be  snangcd  in  rows,  6  to  8  in.  asunder,  there  being  four  rows 
b  each  bed.  The  bulbs  should  be  sunk  about  4  to  6  in.  deep,  with  a 
■null  quantity  of  clean  sand  placed  below  and  around  each  of  them. 
Tue  beds  ibonld  be  covered  with  decayed  tan-bark,  coco-nut  fibre  or 
^^f-rMteQ  dung  Utter.  As  the  flower-stems  appear,  they  are  tied  to 
n|id  but  tlendcr  sUJcea  to  preserve  them  from  accident.  If  the  bulbs 
vc  at  aH  prised,  the  stems  should  be  broken  off  as  soon  as  the  flower^ 
iTi '»  over,  so  as  not  to  exhaust  the  bulbs;  the  leaves,  however,  must 
te  aDowed  to  grow  00  till  matured,  but  as  soon  as  they  assume  a 
v.IVtv  colour,  the  bulbs  are  taken  up,  the  leaves  cut  off  near  their 
*»«,  aod  the  bulba  lud  out  in  a  dry,  airy,  dttdy  place  toripen.after 
«Hk.h  they  are  deaned  of  looae  eaith  and  skm,  ready  for  storing. 
I:  t«  the  practice  ia  Holland,  about  a  month  after  the  bkxmi,  or  when 
t'^o  ttpt  of  the  leaves  assume  a  withered  appearance,  to  take  up  the 
t'.lx.  and  to  lay  than  sideways  on  the  ground,  covering  them  with 
a^  lacfa  or  two  of  earth.  About  three  weeks  later  they  are  amtn 
taken  op  aad  fitanfd  In  the  store-room  they  should  be  kept  dry, 
» Hi-aired  aad  apart  from  each  other. 

Frv  pUats  are  better  adapted  than  the  hyacinth  for  pot  culture 
a>  irecDkouse  decorative  plants;  and  by  the  aid  of  forcing  they  may 
^<  had  ia  trfoom  as  early  as  Cltfistmas.  They  flower  fairly  well  in 
5-in.  pots,  the  suuugea  bulbs  in  6-in.  pots.  To  bloom  at  Christmas, 
'."'',  ihouU  be  patted  cariy  in  September,  ip  a  compost  resembling 
(U(  alnady  iccommended  for  the  open-air  beds;  and,  to  keep  up  a 
•vronaon  of  bloom,  others  should  be  potted  at  intervals  oia  few 
•tra  tin  the  middle  or  end  of  November.  The  tope  of  the  bulbs 
kScruid  be  about  level  with  the  soil,  and  if  a  little  sand  is  pot  Im-. 
xedutdy  around  them  ao  much  theiietter.  The  pots  should  be  set 
IB  an  open  place  on  a  dry  hard  bed  of  ashes,  and  be  covered  over  to  a 
(irpth  of  6  or  8  in.  with  the  same  material  or  with  fibre  or  so^-;  and 
vfcca  the  roots  am  well  devdoped,  which  will  take  from  six  to  eighc 
vvtki,  they  nay  be  removed  to  a  frame,  and  gradually  exposed  to 
I  r>t.  aad  then  placed  in  a  forcing  pit  in  a  heat  of  from  60*  to  70*. 
wVfi  the  Sowesa  are  fairiy  open,  they  may  be  removed  to  the  green- 
^•'  J^  or  conservatory. 

The  hyscinth  may  be  very  successfully  grown  In  glasses  for  orna- 
ntAt  n  dweUag-hoaeca.  The  glasses  am  ailed  to  the  neck  with  rain 
•"^  even  tap  water,  a  few  lumps  of  Charcoal  being  dropped  into  them. 
T'ke  t^ilbs  are  placed  in  the  hollow  provided  for  them,  so  that  their 
^iw  )ja  toucnes  the  water.  This  may  be  done  in  September  or 
<>c::^er.  They  are  then  set  in  a  dark  cupbohrd  for  a  few  weeks  till 
rxHi  are  freely  produced,  and  then  graduuUly  exposed  to  light.  The 
^arry-Aovcriag  angle  white  Romaa  liyacintn,  a  small-growing  pure 

•  '•'f  variety,  remarkable  for  its  fragrance,  is  well  adapted  for 

(  '  i^i.  as  it  can  be  had  in  bloom  if  required  by  November.  For 

•ni^wv  it  BOWS  WC&  in  the  small  glames  commonly  used   for 

r  ( jsn:  aad  far  decorative  purposes  should  be  plantea  about  five 

*'    t  ts  a  ^ia.  pot,  or  in  pans  hmding  a  dosen  each.    If  grown  for 
-'  \nfn  a  can  be  plantra  thickly  in  boxes  of  any  convenient  site. 
('  t  hifUy  ctfeemed  during  the  wmter  months  by  florists. 

TiK  Spaniah  hyacinth  (tf.  amOkyslinus)  and  H.  asitrens  are 
'^^apctM  little bolna for  nowina  in  massei  in  the  rock  garden  or  front 
'.'  -v  noacr  bonJer.  The  older  botanists  induded  in  the  genus 
//  :.  itikms  spedea  of  Jfajeari,  SciUa  and  other  genera  of  bidboos 
I  •?<•(.  aad  the  name  of  hyacinth  n  still  populariy  applied  to 
ir>*rj  other  halbooa  planta  Thus  Mnseari  botryoitUs  is  the  grape 
^> K-rath,  6  ia.,  blue  or  white,  the  handsomest;  M.  moukatum,  the 
^'-tk  hyacmth,  lo  in.,  haapeotliar  hvid  greenish-yellow  flowers  and 

*  unm  musky  odour;  M,  cmmo$mn  var.  aumsteasuai,  the  feather 
tiaitath.  bean  sterile  flowen  broken  up  into  a  featheriike  mass; 
M  rtcrmHwm^  the  stanch  hyacinth,  is  a  native  with  deep  blue  plum- 
«<^«d  lovers.  The  Cape  nyacintn  ia  CoUonic  canditans,  a  magnifi- 
'  Tt  border  pbat,  1-4  ft.  lugfa,  with  large  drooping  white  bell-shaped 
(•>«m:  the  star  ayudnth,  SeiOa  amaena;  the  Peruvian  hyacinth 
*r  Cmtmn  Uy,  JL  ptrmfiama,  a  native  of  the  Mediterranean  region,  to 
v^jji  bnnaeua  gave  the  necies  name  fenmana  on  a  mistaken 
*«xmptioa  of  its  ormin;  the  wild  hyaanth  or  blue-bell,  known 
Mnoiidy  as  E/utymian  nonscriftum,  Hwinikus  ncnseriptta  or 
3tt2A  aasew ;  the  w3d  hyacinth  of  westera  North  Amerda,  CamaMta 

TiMy  an  floonah  in  good  garden  soil  of  a  gritty  nature. 


HTACINTH*  or  jAaNTB,  in  mineralogy,  a  variety  of  sircon 
(q.v.)  of  yellowish  red  cdour,  used  as  a  gem-stone.  The  hyacinthus 
of  andent  writers  must  have  been  our  sapphire,  or  blue  corundum, 
while  the  hyacinth  of  modem  minenUogists  may  have  been 
the  stone,  luiown  as  lyncunmrn  (XifyxoOptov).  The  Hebrew 
word  UsJUm,  translated  Ugure  in  the  Authorized  Version  (Ex. 
zzviii.  19),  from  the  -Xry6pmv  of  the  Septuagint,  appears  in 
the  Revised  Version  as  jacinth,  but  with  a  marginal  alternative 
of  amber.  Both  jacinth  and  amber  may  be  reddish  yellow, 
but  their  identification. is  doubtful.  As  our  jadnth  (sircon) 
is  not  known  in  andent  Egyptian  work,  Professor  Flinders 
Betrie  has  suggested  that  the  leskem  may  have  been  a  ydlow 
quartz,  or  perhaps  agate.  Some  old  English  writers  describe 
the  jacinth  as  ydfow,  whilst  others  refer  to  it  as  a  blue  stone, 
and  the  hyacintkms  of  some  authorities  seems  Xindoubtedly  to 
have  been  onr  sapphire.  In  Rev.  zz.  20  the  Jlevised  Version 
retains  the  word  jadnth,  but  gives  sapphire  as  an  alternative.  .' 
-  Most  of  the  gems  known  in  trade  as  hyadnth  are  only  garnets-* 
gegerslly  the  deep  orange-brown  hessonite  or  cinnamon-stone — 
and  many  of  the  antique  engraved  stones  reputed  to  be  hyadnth 
are  probably  garnets.  The  difference  may  be  detected  opdcally,- 
since  the  garnet  is  singly  sad  the  hyadnth  doubly  refracting; 
moreover  the  specific  gravity  affords  a  simple  means  of  diagnosis^ 
that  of  garnet  being  only  about  3*7,  vdiilst  hyadnth  may  have 
a  density  as  high  as  4*7.  Again,  it  was  shown  many  yean  ago 
by  Sir  A,  H.  Churdi  that  most  hyadnths,  when  examined  by 
the  q)ectroscope,  show  a  series  of  dark  absorptfon  bands,  due 
perhaps  to  the  presence  of  some  rare  element  such  as  uranium 
or  erbium. 

Hyadnth  is  not  a' common  mineraL-  It  occurs,- with  other 
zircons,  in  the  gem-gravels  of  Ce^on,  and  very  fine  stones  have 
been  found  as  pebb^  at  Mudgee  in  New  South  Wales.  Crystals 
of  zircon,  with  all  the  typical  characters  of  hyadnth,  occur  at 
EzpaiIIy,-Le  Puy-en-VeUy,  in  Central  France,  but  they  are  not 
larg^  enough  for  cutting.  ^The  stones  which  have  been  called 
Compostella  hyacinths  are  sin4>ly  ferruginous  4iuartz  from 
Santiago  deComposteUa  hi  Spain.  (F.W.R.*)    : 

HYACINTHUS,*  in  Greek  mythofogy,  the  youngest  son  of  the 
Spartan  king  Amydas,  who  rdgned  at  Amyclae  (so  Pausanias 
iii.  I.  3,  iii.  19.  5;  and  Apollodonis  I.  3.  3,  ilL  10.  3).  Other 
stories  make  him  son  of  Oebalus,  of  Eurotas,  or  of  Pierus 
and  the  nymph  Clio  (see  Hyginus,  Pabulaet  271;  Ludan,  De 
saUoiume,  45,  and  Dial,  dear,  14)..  Accordhig  to  the  general 
story,  which  is  probably  late  and  composite,  his  great  beauty 
attracted  the  love  of  Apollo,  who  killed  him  acddentally  when 
teaching  him  to  throw  the  discus  (quoit);  others  say  that 
Zephyrus  (or  Boreas)  out  of  jeafousy  deflected  the  qudt  so  that 
it  hit  flyadnthus  on  the  head  and  killed  him.  According  to  the 
representation  on  the  tomb  at  Amyclae  (Pausanias,  loc.  cit.) 
Hyadnthus  was  translated  into  heaven  with  his  virgin  sbter 
Polyboea.  Out  of  his  blood  there  grew  the  flower  luiown  as 
the  hyadnth,  the  petals  of  which  were  marked  with  the  mournful 
exclamation  AI,  AI,  "  alas  "  (cf.  "  that  sanguine  flower  inscribed 
with  woe  ").  This  Greek  hyadnth  cannot  have  been  the  flower 
which  now  bears  the  name;  it  has  been  identified  with  a  spedes 
of  iris  and  with  the  larkspur  {ddphinium  Aiacis),  which  appear 
to  have  the  matkings  described.  The  Greek  byadnth  was  also 
said  to  have  sprung  from  the  blood  of  Ajaz.  Evidently  the 
Greek  authorities  confused  both  the  flqwers  and  the  traditions. 

The  death  of  Hyadnthus  was  celebrated  at  Amyclae  by  the 
second  most  important  of  Spartan  festivals,  the  Hyacinthia, 
Which  took  place  in  the  Spartan  month  Hecatombeus.'  What 
month  this  was  is  not  certain.  Arguing  from  Xenophon  {Heil. 
iv.  5)  we  get  May;  assuming  that  the  Spartan  Hecatombeus 
is  the  Attic  Hecatombaion,  we  get  July;  or  again  it  may  be  the 
Attic  Sdrophorion,  June.  At  all  events  the  Hyadnthia  was  an 
early  summer  festival.  It  lasted  three-  days,  and  the  rites 
gradually  passed  from  mourning  for  Hyadnthus  to  rejoicings 

*The  word  is  probably  derived  from  an  Indo-European  root,' 
meaning  "  youthful,"  found  in  Latin,  Greek.  English  and  Sanskrit. 
Some  have  suggested  that  the  first  two  lettersare  from  («r,  to  rain* 
(d.  Hyadea). 
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in  the  majesty  of  ApoUo,  the  god  of  light  i^id  warmth,  and  giver 
of  the  ripe  fruits  of  the  earth  (see  a  passage  from  Polycratcs, 
Laccnica,  quoted  by  Athenaeus  139  d;  criticized  by  L.  R. 
Faroell,  Cults  ^  Uu  Greek  States,  iv.  266  foil.).  This  festival  is 
dearly  oomiected  with  vegetatiod,  and  marks  the  passage  from 
the  youthful  verdure  of  spring  to  the  dry  heat  of  summcx  and 
the  ripening  of  the  com.' 

•  .The  precise  rektion  which  ApoDo  bears  to  Hyadnthus  Is 
obscure.  The  fact  that  at  Tarentum  a  Hyadnthus  tomb  is 
ascribed  by  Polybius  to  ApoUo  Hyadnthus  (not  Hyadnthius) 
has  ted  some  to  think  that  the  personalities  are  one,  and  that 
the  hero  is  merely  an  emanation  from  the  god;  confirmation 
is  sought  in  the  Apolline  appellation  r«rpdx«p,  allied  by 
Hesychius  to  have  been  used  in  Laoonia,  and  assumed  to  describe 
a  composite  figure  of  ApoUo-Hyadnthus.  Against  this  theory 
is  the  essential  difference  between  the  two  figures.  Hyadnthus 
is  a  chthonian  vegetation  god  whose  worshippers  are  afflicted 
and  sorrowful;  ApoUo,  though  interested  In  vegetation,  is  never 
regarded  as  inhabiting  the  lower  wodd,  his  death  is  not  celebrated 
in  any  ritual,  his  worship  is  joyous  and  triumphant,  and  finally 
the  Amydean  Apdlo  is  specifically  the  god  of  war  and  song. 
Moreover,  Pausanias  describes  the  monument  at  Amydae  as 
consisting  of  .a  rude  figure  of  Apollo  standing  on  an  altar-shaped 
base  which  formed  the  tomb  of  Hyadnthus.  Into  the  latter 
offerings  were  put  for  the  hero  before  gifts  were  made  to  the  god. 

On  the  whole  it  is  probable  that  Hyacinthus  bdongs  originally 
to  the  pre-Dorian  period,  and  that  his  story  was  appropriated 
and  woven  into  their  own.  ApoUo  myth  by  the  conquering 
Dorians.  Possibly  he  may  be  the  apotheqsis  of  a  pre-Dorian 
king  of  Amydae.  J.  G.  Frazer  further  suggests-  that  he  may 
have  been  regarded  as  spending  the  winter  months  in  the  under- 
world and  returning  to  earth  in  the  spring  when  the  "  hyacinth  '' 
blooms.  In  this  case  his  festival  represents  perhaps  both  the 
Dorian  conquest  of  Amydae  and  the  death  of  spring  before  the 
ardent  heat  of  the  summer  sun,  typified  as  usual  by  the  discus 
(quoit)  with  which  Apollo  is  said  to  have  slain  him.  With  the 
growth  of  the  hyacinth  from  his  blood  should  be  compared  the 
oriental  stories  of  violets  ^ringing  from  the  blood  of  Attis,  and 
roses  and  anemones  from  that  of  Adonis.  As  a  youthful  vegeta- 
tion god,  Hyadnthus  may  be  compared  with  Linus  and  Scephrus, 
both  6i  whom  are  connected  with  Apollo  Agyieus. 

See  L.  R.  Famdl,  CuUs  cf  the  Greek  StaUs,  vol.  iv.  (1907),  pp.  12^ 
foil.,  364  foil.;  J[.  G.  Frazer,  Adonis,  AUis,  Osiris  (1906),  bk.  ii. 
ch.  7:  S.  Wide,  Lakoniseke  KuUe,  p.  290;  E.  Rhode,  Psyche, 
3rd  ed.  t.  137  fdK;  Roschcr,  Lexiken  d,  grieck.  u.  r&m.  Mytk.,  s.v. 
'^  Hyakinthos "  (Greve);  L.  Preller,  Grteckiscke  Mytkol.  4th  cd. 
I  348  folL  U-  M.  M.) 

-  HTADES  ("the  rainy  ones")>  ^  Creek  mythology,  the 
daughters  of  Atlas  and  Aethra;  their  number  varies  between 
two  and  seven.  As  a  reward  for  having  brought,  up  2>us  at 
Dodona  and  taken  care  of  the  infant  Dionysus  Hyes,  whom  they 
conveyed  to  Ino  (sister  of  his  mother  Semele)  at  Thebes  when  his 
life  vras  threatened  biy  Lycurgus,  they  were  translated  to  heaven 
and  placed  among  the  stars  (Hyginus,  Poit.  astron.  ii.  21). 
Another  form  of  the  story  combines  them  with  the  Pleiades. 
According  to  .this  they  were  twelve  (or  fifteen)  sisters,  whose 
brother  Hyas  was  killed  by  a  snake  while  hunting  in  Libya 
(Ovid,  Fasti,,\,  165;  Hy^us,  FaJb.  192).  They  lamented  him 
so  bitterly  .that  Zeus,  out  of  compassion,  changed  them  into 
atars-t-five  into  the  Hyades,  at  the  head  of  the  constellation 
of  the  Bull,  the  remainder  into  the  Pldades.  Their  name  is 
derived  from  the  fact  that  the  rainy  season  commenced  when 
they  rose  at  the  same  time  as  the  sun  (May  7-21);  the  original 
conception  of  them  is  that  of  the  fertilizing  prindple  of  moisture. 
The  Romans  derived  the  name,  from  Is  (pig),  and  translated  it 
by  Suctdae  (Cicero,  De  not,  deorum,  ii.  43). 

•  HYATT.  ALPHEUS  (1838-1902),  American  naturalist/ was 
bom  at  Washington,  D.C.,  on  the  sth  of  April  1838.  From 
1858  to  1862  he  studied  at  Harvard,  where  he  had  Louis  Agassiz 
for  his  master,  and  in  1863  he  served  as  a. volunteer  in  the  Civil 
War»attainuig  the  rank  of  captain.  In  1867  he  was  appointed 
curator  of  the  Esser  Institute  at  Salem,  and. in  1870  became 
professor  of  zoology  and  palaeQntology.at  the  Massachusetts 


Institute  of  Technology  (resigned  x888),  and  custodian  of  the 

Boston  Sodety  of  Natural  History  (curator  in  1881).  'In  1886 

he  was  appointed  assistant  for  palaeontology  in  the  Cambridge 

museum  of  comparative  anatomy,  and  in  1889  was  attached 

to  the  United  States  Geological  Survey  as  pala^ntologist  for 

the  Trias  and  Jura.    He  w^^  tHe  chief  founder  of  the  AsMrican 

Sodety  of  Naturalists,  of  which  he  acted  as  first  president  in 

1883,  and  he  also  took  a  leading  part  in  establishing  the  marine 

btolo^cal  laboratories  at  Annisquam  and  Woods  Hole,  Uaias. 

He- died  at  Cambridge  on  the  15th  of  January  1902. 

His  works  include  ObservatioHS  on  Fiesk-water  Pelywa  (1866)  ; 
Fossil  Cepkalopods  of  ike  Museum  of  Comparatioe  Zoology  (1872): 
ReoisioH  of  Nortk' American  Porifera  (1875-1877) ;-C«n<ra  tff  Fossil 
Cepkalopoda  (1883)  ;-£arva/  Theory  of  Ike  Origin  of  Cellular  Tissu* 
(1884);  CeneHs  0/  Ike  Arietidae'OW^);  and  PkyUtfny  of  an  -ae- 
quired  ckaracteristu  (1894).*  He  wrote  the  secHoo  on  Cephalopoda  in 
Kari  von  Zittd's  PaUiontolotifii  (1900).  and  his  well-known  stud^  on 
the  fosal  pond  snails. of  Sidnheim  (**The  Genesb  of  the  Tertiary 
Species  of  Planorbis  at  Stdnhdm  ")  appeared  in  the  Memoirs  of  the 
Boston  Natural  History  Societv-tn  1880.  He  was  one  of  the  founders 
and  editors  of  the  American  Naluniist, 

HTBLA,  the  name  of  several  dties  in  Sidly;.  The  best  known 
historically,  though  its  exact  site  is  uncertain,  is  Hybla  Major, 
near  (or  by  some  sup[>oscd  to  be  identical  with)  Megara  Hyblaea 
{q.v.)i  another  Hybla,  known  as  .Hybla  Minor  or  Galeatis,  is 
represented  by  the  modem  Patemd;  while. the  site  of.  Hybla 
Heraea  is  to  be  sought  near  Ragusa. 

HYBRIDISM.  The  Utin  word  kyhrida,  kibrida  or  ibriia 
has  been  assumed  to  be  derived  from,  the  Greek  ^fut,  an  insult 
or  outrage,  and  a  hybrid  or  mongrd  has  been  supposed  to  be 
an  outrage  on  nature,  an  unnatural  produa;  As  a  general  rule 
animals  and  plants  belonging  to  distinct  spedes  do  not  produce 
offspring  when  crossed  with  each  other,  and  the.  term  hybrid 
has  been  employed  for  the. result  of  a  fertile  cross  between 
individuals  of  different  spedes,  Xhe  word  mongrd  for  the  more 
conunon  result  of  the  crossing  of  distinct  varieties.  A  doser 
scrutiny  of  the  facts,  however,  makes  the  term  hybridism  less 
isolated  and  more  vague.  The  words  spedes  and  genus,  and 
still  more  subspedes  and  variety,  do  not  correspond  with  clearly 
marked  and  sharply  defined  zoological  categories,  and  no  exact 
line  can  be  drawn  between  the  various  kinds  of  crossings  from 
those  between  individuals  apparently  identical  to  those  belonging 
to  genera  universally  recognized  as  distinct.  Hybridism  therefore 
grades  into  mongrelism,'mongrelism  into  cross-breeding,  and  cross- 
breeding into  normal  pairing,  and  we  can  say  little  more  than 
that  the  success  of  the  union  is  the  more  unUkdy  or  more  un- 
natural the  further  apart  the  parents  are  in  natural  affinity. 

The  interest  in  hybridism  was  for  a  long  time  chiefly  of  a 
practical  nature,  and  was  due  to  the  fact  that  hybrids  are  often 
found  to  present  characters  somewhat  different  from  thc»e  of 
either  parent.  The  leading  facts  have  been  known  in  the  case 
of  the  horse  and  ass  from  time  immemorial.  The  earliest  recorded 
observation  of  a  hybrid  plant  is  by  J.  G.  Gmdin  towards  the  end 
of  the  z 7th  century;  the  next  is  that  of  Thomas  Faircbild,  who 
in  the  second  decade  of  the  i8th  century,  produced  the  cross 
which  is  still  grown  in  gardens  under  the  name  of  "  Fairchild's 
Sweet  William.''  Linnaeus  made  many  expieriments  in  the 
cross-fertilization  of  plants  and  produced  several  hybrids,  but 
Joseph  Gottlieb  Kfilreuter  (1733-1806)  laid  the  first  real  founda- 
tion of  our  sdentific  knowledge  of  the  subject.  Later  on  Thomas 
Andrew  Knight,  a  celebrated  English  horticulturist,  devoted 
much  successfxil  labour  to  the  improvement  of  fruit  trees  and 
vegetables  by  crossing.  In  the  second  quarter  of  the  19th 
century  C.  F.  Girtner  made  and  publi^thed  the  results  of  a  number 
of  experiments  that  had  not  been  equalled  by  any  earlier  worker. 
Next  came  Charles  Darwin,  who  first  in  the  Origin  of  Species, 
and  later  in  Cross  and  Sdf-FertUixation  of  Plants,  subjected  the 
whole  question  to  a  critical  examination,  reviewed  the  known- 
facts  and  added  many  to  thenu 

Darwin's  conclusions  were  summed  up  by  G.  J.  Romanes  in  the 
9th  edition  of  this  £nc>c/o^(iA2tti  as  follows  r" 

1.  The  laws  governing  the  production  of  hybrids  are  identical,  or 
neariy  identicar  in  the  animal  and  vegetable  langdoms.  • 

2.  The  sterility  which  so  generally  attends  the  crossing  of  two 
specific  forms  is  to  be  distinguished  as  of  two  kinds,  which,  although 
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eftca  eonfooaded  by  naturaltstt,  are  in  mlky  quite  distiact.  For 
thr  ttcrilitjr  nuy  obtain  bctirecn  tjie  two  parent  tpecies  trhen  first 
craaHd.  or  h  nav  first  awert  itaelf  in  their  hybrid  profeny.  In  the 
Utter  caae  the  nybrida,  although  poMtbly  produced  without  any 
ippearance  at  infertility  on  the  part  oi  their  parent  species,  nevcfthe- 
las  novc  nore  or  less  infertile  amons  themselves,  and  also  with 
nembcn  of  cither  parent  raedes. 

A  The  defree  of  both.  kmds.  of  infertility  varies  in  the  case' of 
d^neot  qxoes,  and  in  that  of  their  hybrid  progeny,  from  absolute 
Ki  nitty  up  to  complete  fertility.  Thus,  to  take  the  case  of  plants, 
"  »bcn  DoiUen  from  a  plant  of  one  family  b  placed  on  the  stigma  of  a 
plant  01  a  distinct  family,  it  exerts  no  more  influence  than  so  much 
i.'tnrguuc  dust.  From  tnis  absolute  aero  of  fertility,  the  pollen  of 
(Ldcrent  spedca,  applied  to  the  stigma  of  some  one  species  of  the  same 
giaus,  vieids  a  perfect  gradation  in  the  number  of  seeds  produced,  up 
u  oeuiy  complete,  or  even  quite  complete,  fertility;  so,  in  hybrids 
thi  ludves,  there  are  some  which  never  have  produced,  and  probably 
Bt\tr  wookl  produce,  even  with  the  poUen  of  the  pure  parents,  a 
•iasto  (crtde  seed :  but  in  some  of  these  cases  a  first  trace  of  fertility 
■uy  be  detected,  by  the  pollen  of  one  of  the  pure  parent  species 
ointog  the  flower  01  the  hybrid  to  wither  eariier  than,  it  otherwise 
wu^!d  have  done;  and  the  eariy  withering  of  the  flower  is  well 
kn-:>«a  to  be  a  sign  of  incipient  fertiliation.  From  this  extreme 
di  cree  of  sterility  we  have  seU-fettiliaed  hybrids  produdi^  a  greater 
aoii  gifatcr  aambcr  of  seeds  up  to  perfect  fertility.'* 

4-  Although  there  is,  as  a  rule,  a  certain  parallelisin,  there  b  no 
bxed  fdstioa  between  the  degree  of  sterility  manifested  by  the 

EireM  species  when  crossed  and  that  which  b  manifested  by  their 
vbrid  progeny.  There  are  many  cases  in  which  taro  pure  species 
C4A  be  croseod  with  unusual  facilitjr,  while  the  resulting  hybrids  are 
firurkaUy  sterile:  and,  contrariwise,  there  are  species  which  can 
crlv  be  crosanl  with  extreme  difficulty,  though  the  hybrids,  when 
prrdiKcd.  sie  vtsy  fertile.  Even  within  the  limits  of  the  same  genus, 
th«  ie  two  opposite  cases  may  occur. 

5  When  two  species  are  reciprocally  crossed,  «.«.  male  A  with 
f'  ^  Ale  B,  and  male  B  with  female  A  the  denee  of  sterility  often 
c  i<  rs  f  reatly  in  the  two  cases.  .  The  sterility  of  the  resulting  nybrids 
ixty  dtfcr  Kkewise^ 

h.  The  degree  oC  ateriUtY  of  first  crosses  and  Of  hybrids  runsu  to  a 
a  mm  extent,  parallel  with  the  systematic  afiinity  of  the  forms 
•trh  are  united.  "  For  species  bdonging  to  distinct  genera  can 
nrrly.  and  those  belonging  to  dbttnct  familiies  can  never,  be  crossed. 
TVe  pnralleiiam,  however,  b  far  from  complete;  for  a  multitude  of 
r  <«fy  allied  species  will  not  unite,  or  unite  with  extreme  difficulty, 
« *-ilst  other  species,  widely  different  from  each  other,  can  be  crossed 
•.th  perfect  facility.  Nor  does  the  difficulty  depend  on  ordinary 
ccrstitutioaal  differences;  for  annual  and  perennbl  pbnts,  decidu> 
oj.  And  evwgicen  trees,  pbnts  flowering  at  different  seasons,  in- 
bi'-.titig  diffetent  stations,  and  naturally  living  under  the  most 
&; ->^tc  Himates,  can  often  be  crossed  with  ease.  The  difficulty  oc 
U'bity  apparently  depends  exclustvclj;  on  the  sexual  constitution  of 
xiit  ipedes  wlsch  are  crossed,  or  on  thctr  sexual  elective  affinity," 

There  are  miDy  nnr  records  as  to  the  production  of  hybrids. 

HortkiUtorists  hiave  been  extremely  active  and  succenful  in 

t>.«tr  attenapu  to  produce  new  flowers  or  new  varieties  of  vege- 

tiUcs  by  fcmiaal  or  graft-hybrids,  and  any  florist's  catalogue  or 

the  account  of  any  jpcdal  pUnt,  such  as  b  to  be  found  in  FosCer- 

Md.tar's  Beck  of  tke  Base,  b  in  great  part  a  hbtory  of  successful 

hvfarkliiatiott.    Much  special  experimental  work  has  been  done 

b>  botaniata,  DOUUy  by  de  Vries,  to  the  results  of  whose  experi- 

TrtiU  we  shall  recur.     Experiments  show  clearly   that   the 

o'i*  lining  of  hybrids  b  in  many  cases  merely  a  matter  of  taking 

r.f!ic«nt  trouble,  mad  the  successful  crossing  of  genera  b  not 

ici.'eqacitt. 

Fodoe.  for  iaataaDe.  dtea  cases. where  hybrids  were  obtained 
hr**eni  Bnsskm  and  Raphanus,  Catium  and  Aspenda,  Campanula 
a-'!  Fkjtemwia,  Vtrbastmm  and  Cdsia.  Among  aniinab,  new  records 
<'i  w  experhncnta  are  almost  equally  numerous.  Boveri  has 
<'  ird  Edimmt  •mncrtiubtrailaius  with  S^taenckinus  granttlaris. 
T'tius  Hunt  Morgan  even  obtained  hybrids  between  AsterUUt  a 
cirSth.  and'ifr&ana.  a  sea-urchin,  a  cross  as  remote  as  would  be 
|^a  between  a  fish  and  a  mammal.  Vernon  got  many  hybrids  by 
I  "bumc  the  egga  of  StnntyUcentnIm  Imdus  with  the  sperm  of 

Standfuss  has  carried  00  an  enormous 
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wnef  ciperimenu  with.Lepidoptcrous  insectSL  and  has  obtained  a 
'«^>  Ur^  series  of  hybrids,  of  which  he  has  kept  careful  record. 
L  ;«<)aptcTiita  feneraily  begin  to  suspect  that  many  curious  forms 
c4r«vd  by  dealers  as  new  species  are  products  got  by  crossing  known 
M'  .es.  ApeM  has  succeeded  with  Teleosteaa  fish;  Gebhardt  and 
'  hrn  with  Amphibia.  Elliot  and  Suchetet  have  studied  carefully 
U«  ^ontioo  of  hybridftcation  occurring  normally  among  birds,  and 
ki^"  ODt  tocMhcr  a  very  brge  body  of  evidence.  Among  the  cases 
cit-d  by  Eflaot  the  moat  striking  are  that  of  the  hybrid  between 
^'^Apta  u$tr  and  C  «sr«tef,  which  occurs  over  a  very  wide  area  of 
h  r>li  AsKrica  and  b  known  as  C.  k^^bridus,  and  the  hybrid  between 
«fb(a«ar  JHssala*  and  £.  km^fiiUt,  which  appears  to  be  common  in 


Assam.  St  M.  J^odmore  has  produced  successful  crosses  between  the 
wood-pigeon  {Cdumba  palumbus)  and  a  domesticated  variety  of  the 
rock  pigeon  (C,  Una).  Among  mammab  noteworthy  results  have 
been  obtained  by  Professor  Cossar  Ewart,  who  has  bred  nine  zebra 
hybrids  by  crossing  mares  of  various  sixes  with  a  zebra  stallion,  and 
Who  has  studied  in  addition  three  hybrids  out  of  zebra  mares,  one 
sired  by  a  donkey,  the  others  by  ponies.  Crosses  have  been  made 
between  the  common  rabbit  (Lepus  cunicul.  r)  and  the  guinea-pig 
(puna  eobaya),  and  examples  01  the  resulu  have  been  exhibited  in  the 
Zoological  Gardens  of  Sydney,  New  South  Wales.  The  Camivora 
generally  are  very  easy  to  hybridize,  and  many  successful  experiments 
nave  been  made  with  amoiab  in  Captivity.  Karl.  Hagenbeck  of 
Hamburg  has  produced  crosses  between  the  lion  (Felis  mo)  and  the 
tiger  {P.  tigrisl  What  was  probably  a  "  tri-hybrkl  "  in  which  lion, 
leopard  and  Jaguar  were  mingled  was  exhibited  by  a  London  show- 
man in  i^.  Crosses  between  various  qiedes  oil  the  sinaller  cats 
have  been  fertile  on  many  occasions.  The  black  bear  {Ursus  oswri- 
canus)  and  the  European  brown  bear  iU.  arctas)  bred  in  the  London 
Zool<^cal  Gardens  in  1859,  but  the  three  ebbs  did  not  reach  maturity. 
Hybrids  between  the  brown  bear  and  the  erizzly-bear  (U.  kerrikUts) 
have  been  produced  in  Cologne,  whibt  at  Halle  since  187a  a  series  of 
successful  matings  of.  polar  (U.  maritimus)  and  brown  bears  have 
been  made.  Examples  of  these  hybrid  bears  have  been  exhibited 
by  the  London  Zoological  Society.  The  London  Zoolopcal  Socbty 
has  also  successfully  mated  several  species  of  antelopes,Tor  instance, 
the  water-bucks  Kobus  ellipsiprymnus  and  K,  uncUiosus,  and  Selous't 
antelope  LtmaalrafM  sdouH  withL.  gratus. 

.  The  causes  militating  against  the  production  of  hybrids 
have  abo  received  considerable  attention.  Delage,  discuiwing 
the  question,  states  that  there  b  a  general  proportion  between 
sexual  attraction  and  zoological  affinity,  and  in  many  cases 
hybrids  are  not  naturally  produced  sim^y  from  absence  of  the 
stimulus  to  sexiud  mating,  or  because  of  preferential  mating 
within  the  species  or  variety.  1  In  addition  to  differences  of 
habit,  temperament,  time  oif  maturity,  and  10  forth,  gross 
structural  differences  may  make  mating  impossible.  Thus 
Escherick  contends  that  among  insects  the  peoiliar  structure 
of  the  genital  appendages  makes  cross-impregnation  impossible, 
and  there  b  reason  to  believe  that  the  specific  pecuUarilies 
of  the  modified  sexual  palps  in  male  spiders  have  a  similar 
result^ 

The  difficulties,  however,  may  not  emst,  or  may  be  overcome  by 
experiment,  and  frequently  it  u  only  careful  matiagement  that  la 
requited  to  produce  crossing.  Thus  it  has  been  found  that  when 
the  pollen  of  one  species  does  not  succeed  in  fertilizing  the  ovules 
of  another  spedes,  yet  the  reciprocal  cross  may  be  successful;  that 
b  to  say,  the  pollen  of  the  second  species  may  fertilize  the  ovules 
of  the  fint.  H.  M.  Vernon,  working  with  sea-urchins,  found  that  the 
obtaining  of  hybrids  depended  on  the  rdative .  maturity  of  the 
sexual  products.  The  difficulties  in  crossing  apparently  mayex- 
tend  to  the  chemiotaxic  processes  of  the  actual  sexual  cells.  Thus 
when  the  spermatozoa  01  an  urchin  were  placed  in  a  drop  of  sea* 
water  containing  ripe  cgn  of  an  urchin  and  of  a  starfish,  the  former 
eggs  became  surroundedby  clusters  of  the  male  cells,  while  the  btter 
appeared  to  exert  little  attraction  for  the  aUen  germ<ells.  Finally, 
when  the  actual  impregnation  of  the  egg  is  possible  naturally,  or  has 
been  secured  by  artificial  means,  the  development  of  the  hybrid  may 
stop  at  an  early  stage.  Thus  hybrids  between  the  urchin  and  the 
starfish,  aniroab  bdoiwing  to  different  classes,  reached  only  the 
stage  of  the  pluteus  br^vA.  D.  Apelld,  eqierimenting  with 
Teleostean  fish,  found  that  very  often  impregnation  and  segmenta* 
tion  occurred,  but  that  the  development  broke  down  immedbtely 
afterwards.  W.  Gebhardt,  crossing  Rana  tscuUnta  with  R.  analit, 
found  that  the  cleav^e  of  the  ovum  was  normal,  but  that  ab- 
normality began  with  the  gastrub,  and  that  development  soon 
stopped.  In  a  very  general  fashion  there  appears'  to  be  a  parallel 
between  the  zookigicalaffinity  and  the  extent  to  which  the  incomplete 
devek>pnient  of  the  hybrid  proceeds. 

As  to  the  sterility  of  hybrids  itUer  m,  or  with  either  of  the 
parent  forms,  information  b  still  wanted.  Delage,  aumming  up 
the  evidence  in  a  general  way,  states  that  mon^eb  are  more 
fertile  and  strotiger  than  their  parents,  while  hybrids  aie  at 
least  equally  hardy  but  less  f ertfle.  While  many  of  the  hybrid 
products  of  horticulturists  are  certainly  infertile,  others  appear 
to  be  indefinitely  fertile.- 

Focke,  it  b  true,  states  that  the  hybrids  between  PrimiJa  awicula 
and  P,  kirsnta  are  fertile  for  many  generations,  but  not  indefinitely 
so;  but«  while  thb  may  be  true  for  the  particubr  case,  there  seems 
no  reason  to  doubt  that  many  plant  hybrids  are  quite  fertile.  In  the 
case  of  antmab  the  evidence  is  rather  against  fertility.  Sundfuss, 
who  has  made  experimenta  lasting  over  many  years,  and  who  has 
dealt  with  many  genera  of  Lepidoptera,  obtained  no  fertile  hybrid 
females,  although  he  found  that  hybrid  males  paired  readily  and 
successfully  with  pure-bred  females  of  the  parent  races.    EUioi* 
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The  relative  vaiiabiljty  of  hybiidi  has 
ttlenlion  frotn  jnaoy  writen.  Horticulluiuu,  aa  jiateson  ou 
WTiitm,  are  "  awan  of  the  great  and  atiikins  variations  which 
occur  io  »  DUiny  orderv  of  plania  when  hybridisation  is  effected." 
The  phiue  haa  been  used  "  breaking  the  constitution  o[  • 
p!ant  '*  to  indicare  the  effect  producol  in  the  ofTspring  of  a 
hybrid  union,  and  the  device  ia  fnquently  used  by  those  who  are 
seeking  for  novelties  to  introduce  on  the  market.  It  may  be 
said  generally  Ifaat  hybrids  are  variable,  and  that  the  prnducls 
of  hybrids  are  Mill  moie  viriaUe.  J.  L.  Bonbole  found  utnme 
-varialions  amongst  hii  hybrid  ducks.  ¥.  Delage  states  that 
in  reciprocal  crosses  there  is  alnays  1  maiked  tendency  for  the 
offspring  to  resemble  the  male  piient<;  he  quotes  from  Huxley 
that  the  mule,  whose  male  patent  ii  an  aas.  ii  mare  Uke  the  ass, 
and  that  the  hinny.  whose  male  patent  ii  a  hone,  is  more  like 
the  hoTM.  Standfuss  found  among  Lejudoptera  that  males 
Here  pioduced  much  mote  often  than  feraalei.  and  that  these 
males  paired  readily.  Tbe  freshly  batched  larvae  closely 
'  ■   ■    '     '         ;  of  the  female  paiec'    "■   '  '"  '*""  '  "' 
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phylogenelic  age  of  the  two  parents,  the  parent  ol  thi 
species  being  prepotent.   In  reciprgcal  pairing,  he  found  that  the 
male  was  able  to  tiansmit  the  characters  ol 
higher  degree.    Cossai  Ewarl,  in  relation  to  lebrt  hybri'''-,  has 
discu&sed  tbe  matter  of  rescmbtance  to  parents  in  very  gr 
detail,  and  fuller  information  must  be  sought  in  his  writir 
He  abowi  that  Ibe  wild  parent  ii  not  necesuiily  prepole 
although  many  writen  have  urged  that  view.     He  described 
three  hybrids  bred  out  at  a  zebra  man  by  diSemt  hoiMt,  ai 
found  in  oil  cases  that  the  resemblance  to  the  male  or  hoi 
parent  was  more  profound.     Similarly,  icbra^doakey  hybrids 
out  of  ichn  ni*Ri  bred  In  Fiance  and  in  Australia  were  in 
chancten  and  diqMtitioB  far  mure  like  the  donkey  parents. 
The  results  which  he  obtained  is  the  hybrids  which  be  bred 
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Ewart's  esperiments  and  his  discuBlon  ol  them  also  throw 
Impoitant  light  on  the  genera]  idatioa  of  hybrids  to  their 
parenta.  He  found  that  the  coloratioB  and  pattern  ol  bis 
rbn  hybrids  resembled  lar  mon  those  of  the  Somali  or  Ctfvy'i 
ubra  than  those  ol  tbnr  sire— ■  Burchell't  tebtn.  In  a  (enerll 
of  the  slripinga  ol  bonea,  a>$a  and  lebrai.  he  came 
iclusion  that  the  Somali  tebra  represented  Ihe  older 
that  therefore  his  sebra  hybrids  furnished  imponani 
of  the  eflect  ol  crossing  in  pioducins  reversioD  to 
anceatral  type.  The  aama  lubjen  has  of  csutte  been  discussed 
at  length  by  Darwin,  in  rektioB  to  Ibe  cross-breeding  ol 
variciies  of  pigeons;  but  Ihe  modem  experlmenlaUsts  who 
are  following  Ihe  work  ol  Mendel  interpret  reveisioD  differently 
(see  Mendiusii). 

Gralt-Hybridism.—\i  a  well  known  that,  when  two  varieties  oi 
allied  species  are  grafted  together,  each  retains  its  diitincUvc 
characten.  But  to  this  genenl.  if  not  universal,  rule  there  ire  on 
^eial  alleged  exceptions,  in  which  either  tbe  scion  is  said 
partaken  of  the  qualities  of  the  slock,  Ibe  slock  of  the 
each  lo  have  affected  the  other,    Supfioting  any  of  these 

a  fo  have  been  eietted,  the  resulting  ptoduct  would 

deserve  to  be  called  a  graft-hybrid.  It  is  dearly  a  mallet  of 
great  Interest  to  ascertain  whether  such  formation  of  hybrids  by 
grafting  is  really  possible;  lor,  if  even  one  instance  of  such 
formation  could  be  unequivocally  proved,  it  would  show  that 
seiual  and  asexual  reproduction  are  easentially  identicaL 

The  cases  of  alleged  graft -hybridism  are  exceedinf^y  few,-  con* 
sidering  the  enormous  number  of  grafts  that  are  nadt  every  yeai 
by  borlictdluriits,  and  have  been  so  made  for  cenlHries.  Of  these 
cases  Ihe  most  celebiatcd  are  those  of  Adam's  laburnum  (Cyiiim 
Aiimi)  and  the  biizarria  onnge.  Adam's  laburnum  is  now 
flourishing  in  numerous  places  throughoul  Euiope,  all  the  Irees 
having  been  raised  as  cuttings  from  Ihe  oritfnal  graft,  which  was 

the  yellow.  M.  Adam,  who  made  the  graft,  has  left  00  record 
that  from  it  there  sprang  the  eiisling  hybrid.  There  can  be  no 
question  as  to  Ihe  truly  hybrid  chancier  of  the  latter — all  tbe 
peculiarities  of  both  parent  species  being  often  blended  in  Ihe 
same  raceme,  flower  or  even  petal;  but  until  the  exfMriment  shall 
have  been  successfully  repeated  then  must  alwayi  remain  a 
strong  suspicion  Ihat,  notwithstanding  Ihe  assertion  and  doubt- 
less the  beliff  of  M,  Adam,  the  hybrid  arose  as  a  croos  in  tbe 
ordinary  way  of  seminal  repnduction.  Similariy,  tbe  biuairia 
orange,  which  is  unquestionably  a  hybrid  between  ibe  biiler 
orange  and  the  dlron — since  it  presents  the  nmarkable  spectacle 
ol  tbse  two  different  fruiis  blended  iutD  one — is  staled  by  Ihe 
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graft-hybrid ;  but  here  again  a  aiinllar  doubt,  similarly  due  10  the 
need  ol  corToboratioa,  attaches  lo  the  stalanenl.  And  the  same 
remark  appLea  to  tbe  still  more  wonderful  case  of  Ihe  so-called 
trifacial  orange,  which  blenda  three  distinct  kinds  bf  truit  in  one, 
and  which  is  said  lo  have  been  produced  by  artificially  q>lillin| 
and  uniting  tbe  seeds  taken  from  ihe  three  distinct  qiecica,  the 
fruits  of  which  now  occur  blended  in  Ihe  triple  hybrid. 

The  other  instances  of  alleged  graft-hybridism  are  too  Dum^r. 
ous  to  be  here  noticed  in  detail;  they  refer  to  icssamihe,  aih, 
baiel.  vine,  hyacinth,  potato,  beet  and  rose.  Of  Ihoe  the  cases 
of  the  vine,  beet  and  rose  are  the  slcungtst  as  evidence  of  graft- 
hybridisation,  from  t|ie  fact  that  some  of  tbem.  wen  jnoduced 
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b}-bndiim.  For  it  muse  uvayi  dc  rememiKrea  cut,  id  upen- 
mrDli  of  ttiii  kind,  nr^tive  endcnce,  bowcvcr  grul  in  unount, 
miy  be  lofically  duiipAted  by  ■  unglc  positive  result. 

riav7  (^  Bjiirirf^iL— Cbida  Duwin  wu  iaurcstcd  in 
t;bridiui  u  >u  eqKrinttnU]  nde  ol  biotogy,  but  itill  DUte 
Ina  ibe  bcmiiog  of  tbc  (kU  od  tbe  Iheory  of  ' 
ipsia.  It  is  c^ivioui  tlul  allbough  hybridiim  i 
jKiQJbIc  Ml  an  eiceptioa  to  tbe  gcoenl  infertilitv  of  ipedo 
iitt/r  tt,  tbe  cxceptkta  ii  MiQ  more  mimmized  when  it  ii  re- 
evmboed  that  tbe  bybrid  profeny  uiiuUy  di^iUy  loine  degree 
al  ncnLty.  Tlie  mun  licti  of  hybridiam  appeal  to  lead  lupport 
tc  die  old  doctriEC  tbat  there  an  placed  between  all  ipecia 
ilif  bairien  of  mutual  itcriLJty,  Tbe  aigumenl  for  tlic  fixity 
iA  i^cdci  appcan  ttHl  iljoiiger  when  the  general  [nfertUity  of 
tprda  otHain^  b  contraited  with  the  general  fertihty  of  the 
cnqting  ol  natural  and  artLGcial  niieliea.  Darwin  hinuelf, 
and  iftawaid*  C  J.  Romanei,  ihowed,  however,  that  the 
iSmy  cf  dMhibI  Klection  did  not  require  the  potdbilitr  of  tbe 
c^nraingliiig  of  tped&c  typo,  and  thit  there  <n>  uu  leuon  to 
tuppose  thai  the  mutation  of  (peda  ibould  depend  upon  theli 
Duiul  cnaung.  There  eiiiled  more  than  enou^  evidence, 
ind  thii  hu  beea  added  to  (iuce,  to  ibow  that  blertility  with 
oiiicr  ipecii*  k  do  ciiierion  of  *  ipedei.  and  that  there  ii  no 
euct  panlld  between  the  tk<ree  o(  affinity  between  fonni  and 
Their  readinev  to  crost.  The  pnjblcm  of  hybridism  is  no  more 
ilun  the  eiplanatian  e(  tbe  genetally  reduced  fertility  of  nmotet 
craiH  u  compared  with  the  generally  increased  lertHily  of 
CToua  between  orguiiimt  lUihlly  dlBerent.  Darwin  considered 
ind  rejeanl  the  view  thai  the  inter-stetility  of  species  could 
lilt  been  the  result  of  natural  scfection. 

'  At  on*  doe  it  appeared  id  me  probable."  he        '         '        0/ 
Sf^m.  UhttL  p.  »47k "  M  ■'  >"• ■■ —  ■"■"' 
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Darwia  caaie  to  tlK  cooduiioD  that  the  iterility  of  croMed 
Mcies  mat  he  due  to  tome  pnadple  quite  independent  of 
uiunl  sekction.  In  fail  •euch  for  such  >  principle  he  bmugbt 
lE^rthcr  msdi  evidence  as  to  tbe  instability  of  the  reproductive 
tyUeo.  p"*"'"!  out  in  particular  how  frequently  wild  animals 
ia  optiviiy  lifl  to  breed,  whereas  some  domeslicaled  races  have 

iWy  sn  deaonded  from  ipedea  probably  mutually  infertile. 
Ue  was  dispwi-d  lo  regard  the  phenomena  of  differential  sterilily 
u.  n  ID  speak,  by-producii  of  the  procea  of  evolution.  0.  }■ 
Bninsau  cflerward*  developed  bli  theory  of  phyiiologicBl 
•elaian.  la  which  be  nippOHd  Ihat  tbe  appeannce  of  differential 

■nuia  iadrriduals  by  becommg  fertile  only  inlir  h  proceeded 
■liKf  Rsci  ti  Dodification  diverging  from  the  lines  followed  by 
Mba  nunhrii  of  tbe  species.  I^yiiological  selection  in  fact 
^"fU  ipaau  in  Ibe  same  fuhion  aa  geographical  isolation; 
f  A  ponJOB  vi  a  gptcra  separated  on  an  island  tends  to  become 
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■o  also  a  portioQ  Beparated  by  inlertilily  with  Ibe 

nd  to  form  a  new  specie).    According  to  Romanes, 
i  infertility  was  the  sUrting-poiol,  not   Ibc 


result,  of  specific  n 
assodste  bis  interesting  theory  with  a  sufficieDI  number  of  fact*, 
and  it  has  left  little  mark  on  the  hltlnry  of  the  subject.  A.  R. 
Wallace,  on  the  other  band,  baa  argued  that  itcrihty  between 
incipient  species  may  have  been  increased  by  natural  telectioD  in 
tbe  same  faahion  aa  other  favourable  variations  ate  luppoacd  to 
have  been  accuraulited.  He  thought  tbat  "  aome  ili^t  defice 
of  infertility  wu  a  not  infrequent  accompaniment  of  the  entonal 
diffeiences  wbich  always  arise  in  a  lUte  of  nature  belwcca 
varieties  and  incipient  apecies." 

Weiamann  concluded,  from  an  eiamfaalion  of  a  setiea  of  plant 
hybrid!,  thai  from  the  same  croit  hybrids  of  different  character 
may  be  obtamed,  but  that  the  characlen  are  determined  at 
the  moment  of  fertitialion ;  for  he  faund  that  all  the  fiowen 
on  the  same  bybrid  plant  resembled  one  anolbcr  in  the  minutest 
delaitiof  coburindpatlem.   Darwin  already  had  pointed  lo  the 
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e  modem  views  comet  from  the 
on  plant  bybrid*  made  by  Gregor 
Mendel  and  published  in  iSb;.  It  i*  uncertain  if  Darwin  had 
paid  atlention  lo  this  work;  Romanes,  wrilingin  ibeplb  edition 
of  this  Eiuydopatdia,  died  it  without  commenL  Firal  H.  da 
Vries,  then  W.  Bateton  and  a  series  of  observers  returned  to  the 
work  of  Mendel  (see  MEmjEum),  and  made  it  tbe  fouDdatioa 
of  much  eiperimental  work  and  Itill  more  theory.  It  it  dill  too 
soon  to  decide  if  the  confident  prediclkin*  of  the  Mendeliau 
are  justified,  but  it  seem*  dear  that  1  combination  of  Mendel'i 
numcncal  results  with  Weismann's  (see  Heieeiti)  conception 
of  the  particulate  character  of  the  germ-pla*m»  or  hereditary 
material,  is  at  the  root  of  the  phenomena  of  hybridism,  and 
that  Darwin  was  Justified  in  supposing  it  lo  lie  outside  the 

AuTHoairtaa.— ApellO.    "  Cb  ...■    Rciuliate   der   Kreus- 

h-i — !....„  i„i   KnixlieoEiche  -.".i   mas.   auiot   (1891): 

'Tl^l^bridiation  and  Ci  .     1   ■  .■ '.,n^r  Jpafrn^  tfOuRi,^ 


,.,..,.  J.  L.  i..  .1..:..  ^  tlybriiDucb..    

Sut.  nl  LrniJm  (I90S),  p.  tj;i  Hovc-i-i.  inicle  "  BefmchlunB," 

■pimim  itr  A*aUmu  uti  EnlvrkMimiifrKkuku  tan  Unitl 

'■  JSWSS!  Comeidi. «  Lesbre.  ''fiiude  i<ir  un  hybrids 

jIc  Hcondt  ec  d'un  chev^il,"  Rn.  Sci.  Ii.  144:  Cbarles 

Darwin,  Orim  if  SpaUi  (iSsi),  Th,  Efftrit  at  Croii  and  Sdf- 
FirlUaalim  mlkt  VmliiU  Xu-id^n  (iS;1):  Map,.  La  SlmOar, 
tfH  entoMuiwg  a  la  Maria  tuilhfUiit  iitai,  wiih  a  litenture); 
de  Vries,  "The  Uw  of  Diiiunrii-.n  r.1  Hybria.,"  Camtu,  rniu 
(1900).  p.  S4Ii  Elliot.  Ifjirid:'.m:  LicUckk.  "Die  bioloriidie 
BsfeutungdetGeniulahhtngedn  l.i.r.  icn."  Vcrh.  i.  B.  ICii^.iJii. 
»Mj  Evart.  rU  ftaycnl  !-:i~--,-i"in  (iSrnI  "  ' 
Pfiiiun-UiitUmf  (ISSi);  fa.::i--A^\Uii.llu,  h, 
(iSm);  C.  F.  Gaenner,  varioui  npert  in  Flini,  iSiS,  itii,  1 
1813.  iBjG,  1I47,  on  ■'Basurd-Pibnien";  Gebhudt,  "tlher  dia 
Battardmiiw  von  Ron  tiailmUi  oiit  R.  srtoJu,"  /»■•.  Diturl. 
(Bretlau.  liu):  C  Mendel.  "Venucbe  tlber  POinnn-Hybridea," 
Virk.  Nalur.  VmJMin&ilaii  (.Mjl.  pp.  i-ji;  MarjM.'' Experi- 
mental  Studiea,"  AmiL  An.  (1B9J).  p.  141;  a.  p.  toy.  C.  J. 
Romanes,  "  Phviiological  Selection;'  fair.  Limn.-  Sat.  ida.  ut; 
H.  Scherren,  ''Noln  on  Hybrid  Bait."  Proc.  Ztd.  5st.  J 
io**™  {1907).  p.  43I!  SaundBt.  /■-«.  Raj.  Sat.  (1(07).  kii.  11; 
ScandfuH,  ■'  Eludes  de  tooloiie  exptrimeniale."  Ard.  Sri.  Hal. 
vi.  tK:  Suchctel,    "  Les  Oiteaiu  hybridei  leocantrte  i   I'Mil 

lauvage,"  lllm.  Sac,  Zeal.  v.  isj-SJS.  and  ■-    -»--•-  " 

"  Tbe  Reltlion  between  the  Hybrid  andPuen 
Larvae,"  Prae.  Ray.  Sac.  Iiv.  350;  Wallace, 
Weismaon.  Tka  Cttat-Platmi  [1B9]). 


i  a}  lU  Sua 


BTSUTODI   (tfycolyl  urea),   CAN,0,  or  CO<^ 


NHCO' 


the  uielde  of  glycoUic  add, 
or  aUosan  with  bydriodic 


nay  he  obtained  by  bcathg  allantob 
idd,  or  by  heating  bromacelyl  urea 
It  cryttalliaei  in   needles,  melting 


When     hydrolysed     with    haiyia    water    yields    hydanioie 
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HYDE  (FAMILY)— HYDE 


(flyooiuik)add.HiNCO-NHCHsCQiH.  whidi  brauiny  lolabk 
in  iwt  water,  and  on  heating  with  hydiiodic  add  drrompaiifa 
into  ammonia,  carbon  dioxide  and  s^ycoooD,  CHrNH«*OC>i*H. 
Many  substituted  hydantoins  are  known;  the  o-alkyl  hydantoins 
■re  formed  on  fusion  of  akieh3rde-  or  ketone-<7anhydrins 
with  uiea,  the  /)-alkyl  hydantoins  from  the  fusion  of  mono-alkyi 
g^ycoocdls  with  urea,  and  the  7-aIkyI  hydantoins  from  the  action 
of  alkalis  and  alkyl  iodides  on  the  a-compounds.  Y-Methyl 
hydantoin  has  been  obtained  as  a  q[Jitting  product  of  caffeine 
(E.  Fischer,  Ann.,  i88a,  315,  p.  353). 

HTDB.  the  name  of  an  English  family  il^f^irc********  >n  the 
17th  century.  Robert  Hyde  of  Norbury,  Cheshire,  had  several 
sons,  of  whom  the  third  was  Lawrence  Hyde  of  Gussage  St 
Micfaad,  Dorsetshire.  Lawrence's  scm  Henry  was  father  of 
Edward  Hyde,  eail  of  Clarendon  (9.V.),  whose  second  son  by  fab 
second  wife  was  Lawrence,  eail  of  Rochester  (q.t.);  another  son 
was  Sir  Lawrence  Hyde,  attorney-general  to  Anne  of  Denmark, 
James  L's  consort;  and  a  third  son  was  Sir  Nicholas  Hyde 
(d.  1631),  diief-justice  of  England.  Sir  Nicholas  entered  pailia- 
ment  in  x6oi  and  soon  became  prominent  as  an  opponent  of  the 
court,  though  he  does  not  appear  to  have  distinguished  himself 
in  the  law.  Before  long,  however,  he  deserted  the  p<^ular 
party,  and  in  1626  he  was  employed  by  the  duke  of  Burkingham 
in  his  defence  to  impeachment  by  the  Commons;  and  in  the 
following  year  he  was  appointed  chief-justice  of  the  king's  bench, 
in  which  office  it  fell  to  him  to  give  judgment  in  the  celebrated 
case  of  Sir  Thomas  Darnell  and  others  who  had  been  conmiitted 
to  prison  on  warrants  signed  by  members  of  the  privy  council, 
which  contained  no  statement  of  the  nature  of  the  chaige  against 
the  prisoners.  In  answer  to  the  writ  of  Ao&eucor^  the  attorney- 
general  relied  on  the  prerogative  of  the  crown,  siq>ported  by 
a  precedent  of  Queen  Elizabeth's  leign.  Hyde,  three  other 
judges  concurring,  dedded  in  favour  of  the  crown,  but  without 
going  so  far  as  to  declare  the  right  of  the  oown  to  refuse  in- 
definitdy  to  show  cause  against  the  dischaige  of  the  prisoners. 
In  1629  Hyde  was  one  erf  the  judges  who  condemned  Eliot, 
Holies  and  Valentine  for  oon^Mracy  in  parliament  to  resist  the 
king's  orders;  refusing  to  admit  their  plea  that  they  could  not 
be  called  upon  to  answer  out  of  parliamoit  for  acts  done  in 
parliament.   Sir  Nidxdas  Hyde  died  in  August  1631. 

Sir  Lawrence  Hyde,  attorney-general  to  Anne  of  Denmark, 
had  deven  sons,  four  of  whom  were  men  of  some  mark.  Henry 
was  an  ardent  royalist  who  accompanied  Charies  IL  to  the 
continent,  and  returning  to  England  was  beheaded  in  1650; 
Alexander  (i 598-1667)  became  bishop  of  Salisbury  in  1665; 
Edward  (1607-1659)  was  a  royalist  divine  who  was  nominated 
dean  of  Windsor  in  1658,  but  died  before  taking  up  the  appoint- 
ment, and  who  was  the  author  of  many  controver&ial  works  in 
Anglican  theology;  and  Robert  (1595-1665)  became  recorder  of 
Salisbury  and  represented  that  bormigh  in  the  Long  Parliament, 
in  which  he  professed  royalist  prindples,  voting  against  the 
attainder  of  Straff(»d.  Having  been  imprisoned  and  deprived 
of  his  reoordership  by  the  pailiament  in  1645/6,  Robert  Hyde 
gave  refuge  to  Charies  II.  on  his  flight  from  Worcester  in  1651, 
and  on  the  Restoration  he  was  knighted  and  made  a  judge  of 
the  common  pleas.  He  died  in  1665.  Heniy  Hyde  (1672-1753), 
only  son  of  Lawrence,  eari  of  Rochester,  became  4th  earl  of 
Clarendon  and  2nd  eari  of  Rochester,  both  of  which  titles  became 
extinct  at  his  death.  He  was  in  no  way  distinguished,  but  his 
wife  Jane  Hyde,  countess  of  Clarendon  and  Rochester  (d.  1725), 
was  a  famous  bnuty  celebrated  by  the  homage  of  Swift,  Prior  and 
Pope,  and  by  the  groundless  scandal  of  Lady  Mary  Wortley 
Montagu.  Two  of  her  dau^ters,  Jane,  countess  of  Essex,  and 
Catherine,  duchess  of  (^eensberry,  were  also  famous  beauties 
of  the  reign  of  Qatea  Anne.  Her  son.  Henry  Hyde  (17x0-1753), 
known  as  Viscount  Combuiy,  was  a  Tory  and  Jacobite  member 
of  parliament,  and  an  intimate  friend  of  Bolingforoke,  who 
addressed  to  him  his  Letters  on  the  Study  and  Use  of  History^  and 
On  the  Spirit  of  Patriotism.  In  1750  Lord  Combury  was  created 
Baron  Hyde  of  Hindon,  but,  as  be  predeceased  hb  father,  thb 
title  reverted  to  the  latter  and  became  extinct  at  hb  death. 
Lord  Combury  was  celebrated  as  a  wit  and  a  oonversationalbt. 


By  hb  win  he  bequeathed  the  papers  of  hb  great-graodfatber. 

Lord  Clarendon,  the  historian,  to  the  Bodkian  Library  at  Oxford. 

See  LtxdOmnndoa^Tke  Life  ofEdwqrd,  Eari  tifClaremdo»(sv6l»,, 
Oxford.  1827):  Edward  Fom.  The  Judgu  of  Bn^and  (Loodon, 
1848-1864);  Anthony  A  Wood,  Atkemae  copnuciuei  (Loodoo,  1813- 
1820);  Samud  Pepys.  Diary  and  Cerrespoudemce,  edited  by  Lord 
Braybrooke  (4  wiU.,  Loodon,  1834). 

HTDB.  THOMAS  (1636-1703),  English  Orientalist,  was  bora 
at  Billingsley,  near  Bridgnorth,  in  Shropshire,  on  the  29th  of 
June  1636.  He  inherited  hb  taste  for  linguistic  studies,  and 
received  hb  first  lessons  in  some  of  the  Eastern  tongues,  from 
hb  father,  who  was  rector  of  the  parish.  In  hb  sixteenth  year 
Hyde  entered  King's  College,  Cambridge,  where,  under  Wheelock, 
professor  of  Arabic,  he  made  rapid  progress  in  Oriental  languages, 
so  that,  after  only  one  year  of  residence,  he  was  invited  to  London 
to  assbt  Brian  Walton  in  hb  edition  of  the  Poly^ioa  Bible. 
Besides  correcting  the  Arabic,  Persic  and  Syriac  texts  for  that 
work,  Hyde  transcribed  into  Persic  characten  the  Persian 
translation  of  the  Pentateuch,  which  had  been  printed  in  Hd>rew 
letters  at  Constantinople  in  1546.  To  thb  work,  which  Ard>- 
bisbc^  Ussher  had  tbouglit  wdl-nigh  impossible  even  for  a 
native  of  Persia,  Hyde  ^ipended  the  Latin  version  which  accom- 
panies it  in  the  Foiy^eti.  In  1658  he  was  chosen  Hebrew  reader 
at  Queen's  College,  Oxford,  and  in  1659,  in  consideration  of  his 
erudition  in  Oriental  tongues,  he  was  a^nitted  to  the  ^tefftit  oC 
M.A.  In  the  same  year  he  was  appointed  under-keq;)er  of  the 
Bodleian  Library,  and  in  1665  librarian-in-chief.  Next  year  be 
was  collated  to  a  prd>end  at  Salbbury,  and  in  1673  to  the  arch- 
deaconry of  Gloucester,  receiving  the  degree  of  D.D.  shortly 
afterwards.  In  1691  the  death  of  Edward  Pooocke  <^)ened  up  to 
Hyde  the  Laudian  professorship  of  Arabic;  and  in  1697,  on  the 
deprivation  of  Roger  Altham,  he  succeeded  to  the  regius  chair 
of  Hebrew  and  a  canonry  of  Christ  Church.  Under  Charies  II., 
James  H.  and  William  IIL  Hyde  discharged  the  duties  of 
Eastern  interpreter  to  the  court.  Worn  out  by  hb  unremitting 
labotirs,  he  resigned  hb  librarianship  in  1701,  and  died  at  Oxford 
on  the  z8th  of  February  1703.  Hyde,  who  was  one  of  the  first 
to  direct  attention  to  Uie  vast  treasures  of  Oriental  antiquity, 
was  an  excellent  ria  spiral  scholar,  and  there  was  hardly  an  Eastern 
tongue  accessible  to  foreigners  with  which  he  was  not  familiar. 
He  had  even  acquired  Chinese,  while  hb  writings  are  the  best 
testimony  to  hb  mastery  of  Turkish,  Arabic,  Syriac,  Persian, 
Hebrew  and  Malay« 

In  hb  chief  work,  Historia  rdigioms  veterum  Persarum  (1700), 
he  made  the  first  attempt  to  correct  from  Oriental  sources  the 
errors  of  the  Greek  and  Roman  hbtorians  who  had  described  the 
religion  of  the  ancient  Peisians.  Hb  other  writings  and  transla- 
tions comprise  Tabulae  longittidinum  et  latitudinum  stdlarum 
fixarum  ex  obsertatume  prindpis  Ulugk  Beigki  (1665),  to  which 
hb  notes  have  given  additional  value;  Quatuor  evangdia  et  acta 
apostolorum  lingua  Malaica,  caracteribus  Europaeis  (1677); 
Episiola  de  mensuris  et  ponderibus  serum  sive  si$unsium  (1688). 
appended  to  Bernard's  De  me$uuris  et  ponderibus  antiquis; 
Abraham  Peritsol  itinera  mundi  (1691);  and  De  ludis  orienialibus 
libri  IL  (1694). 

With  the  exception  of  the  Historia  rdigjUmis,  whidi  was  repub* 
lished  by  Hunt  and  Cosfcaid  in  1760,  the  writing  of  Hyde,  including 
some  unpublished  MSS.,  were  collected  and  pnnted  biy  Dr  Gregory 
Sharpe  in  1767  under  the  title  Syntagima  dissertatiouum  puu  elim. . . 
Thomas  Hyde  separaUm  edidiL  There  b  a  life  of  the  author  pre- 
fixed. Hyde  also  published  a  catalogue  of  the  Bodleian  Library 
in  1674. 

HTDB^  a  market  town  and  municipal  borou^  in  the  Hyde 
parliamentary  division  of  Cheshire,  England,  7I  m.  E.  of  Man- 
chester, by  the  Great  Central  raQway.  Pop.  (1901)  32,766. 
It  lies  in  the  densely  populated  dbtrict  in  the  north-east  of  the 
county,  on  the  river  Tame,  which  here  forms  the  boundary  of 
Cheshire  with  Lancashire.  To  the  east  the  outlying  hiUs  of  the 
Peak  dbtrict  of  Derbyshire  rise  abruptly.  The  town  has  cotton 
weaving  factories,  spinning  mills,  print-works,  iron  foundries 
and  machine  works;  also  manufactures  of  hats  and  margarine. 
There  are  extensive  coal  mines  in  the  vicinity.  Hyde  b  wholly 
of  modem  grpwth,  though  it  contains  a  few  andcnt  houses,  such 
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as  Newtoa  HiO,  in  tbe  ptrt  of  the  town  so  called.  The  old  family 
of  Hyde  held  possession  of  the  manor  as  early  as  the  reign  of 
John.  The  horoo^,  incorporated  in  1881,  is  under  a  mayor, 
6  akiennen  and  18  coundUon.    Area,  3081  acres. 

HTM  DE  KBUVILLBi  4BAN  QUILLAUHB.  Baxon  (1776- 
1857),  French  politician,  was  bora  at  La  Charitf«ur-Loire 
(Ni^vre)  on  the  34th  of  January  1776,  the  son  of  Guillaume 
H>-de,  who  belonged  to  an  English  family  which  had  emigrated 
with  the  Stuarts  after  the  rebellion  of  1 745.  He  was  only  seven- 
teen when  he  successfully  defended  a  man  denounced  by  Fouch^ 
before  the  revolutiooary  tribunal  of  Nevers.  From  1793  onwards 
he  was  an  active  agent  of  the  exiled  princes;  he  took  part  in  the 
Royalist  rising  in  Berry  in  1796,  and  after  the  coup  ^Hal  of  the 
i8(h  Bnimalre  (November  9, 1799)  tried  to  persuade  Bonaparte 
(0  recall  the  Etourbons.  An  accusation  of  complicity  in  the 
infernal  machine  conq>iracy  of  iSoo-xSoi  was  speedily  retracted, 
but  Hyde  de  Ncuville  retired  to  the  United  States,  only  to  return 
after  tbe  Restoration.  He  was  sent  by  Louis  XVIII.  to  London 
to  CBdeavonr  to  persuade  the  British  government  to  transfer 
Napoleon  to  a  remoter  and  safer  place  of  exile  than  the  isle  of 
Elba,  but  the  negotiations  were  cut  short  by  the  emperor's 
return  to  France  in  March  1815.  In  January  1816  de  Neuville 
became  French  ambassador  at  Washington,  where  he  negotiated 
a  commercial  treaty.  On  his  return  in  1821  he  declined  the 
Constantinople  embassy,  and  in  November  1822  was  elected 
deputy  for  Cosne.  Shortly  afterwards  he  was  appointed  French 
ambaaiador  at  Lisbon,  where  his  efforts  to  oust  British  influence 
oifaniDated,  in  connexion  with  the  amp  ffHal  of  Dom  Miguel 
(April  30^  i8s4)>  in  his  suggestion  to  the  Portuguese  minister 
to  invite  the  armed  intervention  of  Great  Britain.  It  was  assumed 
that  this  would  be  refused,  in  view  of  the  loudly  proclaimed 
British  principle  ol  non-intervention,  and  that  France  would  then 
be  in  a  position  to  undertake  a  duty  that  Great  Britain  had 
declined.  The  scheme  broke  down,  however,  owing  to  the  atti- 
tude of  the  reactionary  party  in  the  government  of  Paris,  which 
disapproved  of  the  Portuguese  constitution.  This  destroyed 
his  iaibence  at  Lisbon,  and  he  returned  to  Paris  to  take  his 
scat  in  the  Chamber  of  Deputies.  In  spite  of  his  pronounced 
Royaltsm,  he  now  showed  Liberal  tendencies,  opposed  the 
policy  of  VilMle*s  cabinet,  and  in  1828  became  a  member  of  the 
moderate  administratiwi  of  Martignac  as  minister  of  marine, 
la  this  capacity  be  showed  active  sympathy  with  the  cause  of 
Creek  independence.  During  the  Polignac  ministry  (1829- 
1830)  he  was  again  in  oppoMtion,  being  a  firm  upholder  of  the 
cfeirtcr;  but  after  the  revolution  of  July  1830  he  entered  an 
all  bat  solitary  protest  against  the  exclusion  of  the  legitimate 
lioe  of  the  Bourbons  from  the  throne,  and  resigned  his  seat. 
He  died  in  Paris  on  tbe  38th  of  May  1857. 

Hii  Mimmns  ef  sammirs  (3  volt.,  1888).  compiled  from  hit  notes 
by  lu  neoBBk  the  vioomteaae  de  Bardonnet  and  tnc  baronne  Lauren- 
cnui,  are  of  gnat  iaCercft  for  the  Revoludoo  and  the  Restocation. 

BTM  PARK,  a  small  township  of  Norfolk  county,  Massa- 
rkuKtts,  U.S.A.,  about  8  m.  S.W.  of  the  business  centre  of 
BoMoa.  Pop.  (1890)  10,193;  (1900)  i3t>44t  of  whom  3805 
were  foreign-born;  (19 10  census)  15,507.  Its  area  is  about 
4}  sq.  m.  It  is  traversed  by  the  New  York,  New  Haven  & 
Htrtioni  railway,  which  has  large  repair  shops  here,  and  by 
tt«  NepoBsct  river  and  smaUer  streams.  The  township  contains 
tbr  viOages  of  Hyde  Park,  Readville  (in  which  there  is  the  famous 
**  Weil  '*  trotting-track),  Fairmount,  Hazelwood  and  Clarendon 
HJis.  Untfl  about  1856  Hyde  Park  was  a  farmstead.  The  value 
of  the  total  factory  product  increased  from  $4,383,959  in  1900 
to  I6.739J07  in  1905,  or  S3'7%'  In  18^  Hyde  Park  was 
incorporated  as  a  township,  behig  formed  of  territory  taken 
bom  Doicbcstcr,  Dedham  and  Milton. 

HTPHIIBAP.  or  Haidaxabao,  a  city  and  district  of  British 
trdia,  in  tbe  Sind  province  of  Bombay.  The  dty  stands  on  a 
hH  abo«t  3  m.  from  the  left  bank  of  the  Indus,  and  had  a  popula- 
tion b  1901  of  69,378.  Upon  the  site  of  the  present  fort  is 
Mppoicd  to  have  stood  the  ancient  town  of  Nerankot,  which 
ia  the  8tb  century  submitted  to  Mahommed  bin  Kasim.  In 
tTtt  the  pftscnt  dty  was  foonded  by  Ghulam  Shah  Kalhora; 


and  it  remained  the  capital  of  Sind  until  1843,  when,  after  tbe 
battle  of  Meeanee,  it  was  surrendered  to  the  British,  and  the 
capital  transferred  to  Karachi.  Tbe  dty  Is  built  on  the  most 
northerly  hills  of  the  Ganga  range,  a  site  of  great  natural  strength. 
In  the  fort,  which  covers  an  area  of  36  acres,  js  the  arsenal  of 
the  province,  transferred  thither  from  Karachi  in  i86x,  and  the 
palaces  of  the  ex-mirs  of  Sind.  An  excellent  water  supply  is 
derived  from  the  Indus.  In  addition  to  manufactures  of  silk, 
gold  and  silver  embroidery,  lacquered  ware  and  pottery,  there 
are  three  factories  for  ginning  cotton.  There  are  three  high 
schools,  training  coUeges  for  masters  and  mistresses,  a  medical 
school,  an  agricultural  school  for  village  officials,  and  a  technical 
school.    The  dty  suffered  from  plague  in  x896>i897. 

The  DiSTBicT  or  HnnnABAO  has  an  area  of  8291  sq.  m., 
with  a  population  in  1901  of  989,030,  showing  an  increase  of 
15%  in  the  decade.  It  consists  of  a  vast  allu>^  plain,  on  the 
left  bank  of  tbe  Indus,  ai6  m.  long  and  48  broad.  Fertile  along 
the  course  of  the  river,  it  degenerates  towards  the  east  into 
sandy  wastes,  sparsely  populated,  and  ddying  cultivation.  The 
monotony  is  relieved  by  the  fringe  of  forest  which  marks  the 
course  of  the  river,  and  by  the  avenues  of  trees  that  line  the 
irrigation  channels  branchhig  eastward  from  this  stream.  The 
south  of  the  district  has  a  special  feature  in  its  large  natural 
water-courses  (called  dk»ras)  and  basin-like  shallows  {ckkaus), 
which  retain  the  rains  for  a  long  time.  A  linwstone  range 
called  the  Ganga  and  the  pleasant  frequency  of  garden  lands 
break  the  monotonous  landscape.  The  prindpal  crops  are 
millets,  rice,  oil-seeds,  cotton  and  idwat,  which  are  dependent 
on  irrigation,  mostly  from  government  canals.  There  is  a  spedal 
manufacture  at  Hala  of  graced  pottery  and  striped  cotton  doth. 
Three  railways  traverse  the  district:  (x)  one  of  the  main  lines 
of  the  North-Westera  system,  following  the  Indus  valley  and 
crossing  the  river  near  Hyderabad;  (a)  a  broad-gauge  branch 
running  south  to  Badin,  wdiich  will  ultimatdy  be  extended 
to  Bombay;  and  (3)  a  metre-gauge  line  from  Hyderabad  dty 
into  Rajputana. 

HTDBRABAD,  Hadaiabao,  alio  known  as  the  Nisam's 
Dominions,  the  prindpal  native  state  of  India  in  extent,  popula- 
tion and  political  impntance;  area,  •82,698  sq.  m.;  pop. 
(1901)  xx,x4x,i42,  showing  a  decrease  of  3*4%  in  the  dettde; 
estinuted  revenue  4I  croxes  of  Hyderabad  rupees  (£9,500,000). 
The  state  occupies  a  large  portion  of  the  eastern  plateau  of  the 
Deccan.  It  is  bounded  on  the  north  and  north-east  by  Berar, 
on  the  south  and  south-east  by  Madras,  and  on  the  west  by 
Bombay.  The  country  presents  much  variety  of  surface  and 
feature;  but  It  may  be  broadly  divided  into  two  tracts,  dis- 
tinguished from  one  another  geologically  and  ethnically,  which 
are  locally  known  from  the  languages  ^oken  as  Tdingana  and 
Marathwara.  In  some  parts  it  is  mountaliwus,  wooided  and 
picturesque,  in  otheis  flat  and  undulating.  The  open  country 
indudes  lands  of  all  descriptions,  including  many  rich  and  fertile 
plains,  much  good  land  not  yet  brought  under  cultivation,  and 
numerous  tracts  too  sterile  ever  to  be  cultivated.  In  the  north- 
west the  geological  formations  are  vcdcau'c,  consisting  prindpaUy 
of  trap,  but  in  some  parts  of  basalt;  in  the  middle,  southern 
and  south-western  parts  the  country  is  overlaid  wHh  gneissic 
formations.  The  territory  is  well  watered,  rivers  bdng  numerous, 
and  tanks  or  artifidal  pieces  of  water  abundant,  especially  in 
Tdingana.  The  prindpal  rivers  are  the  (kxlavari,  with  its 
tributaries  the  Dudna,  Manjira  and  Pranhita;  tbe  Wardha, 
with  its  tributary  the  Penganga;  and  the  Kistna,  with  its 
tributary  the  Tungabhadia.  'At  dimate  may  be  considered 
in  general  good;  and  as  there  are  no  arid  bare  deserts,  hot 
winds  are  little  fdt. 

More  than  half  the  revenue  of  the  state  is  derived  from  the 
land,  and  the  devek>pmenty  the  country  by  irrigation  and 
railways  has  caused  conaid^^le  expansion  In  this  revenue, 
though  the  rate  of  increase  in  tjp decade  i89i>i90i  was  retarded 
by  a  succession  of  unfavourable  seasons.  The  soQ  is  generally 
fertile,  though  in  some  parts  it  consists  of  cMAs,  a  red  and  gritty 
mould  little  fitted  for  purposes  of  agriculture.  The  prindpal 
crops  are  milieu  of  various  kinds,  rice,  wheat,  ofl-ieeds,  oottoo. 
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tobftcoo,  sugar-cane,  and  fruits  and  garden  produce  in  great 
variety.  Sillc,  known  as  Uusvr,  the  produce  of  a  wild  spedes 
of  worm,  is  utilized  on  a  large  scale.  Lac,  suitable  for  use  as  a 
resin  or  dye,  gums  and  oils  are  found  in  great  quantities.  Hides, 
nw  and  tanned,  are  articles  of  some  importance  in  commerce. 
Hie  principal  exports  are  cotton,  oil-seeds,  country-clothes 
and  hides;  the  imports  are  salt,  grain,  timber,  European  piece- 
goods  and  hardware.  The  mineral  wealth  of  the  state  consists 
of  coal,  o^per,  iron,  diamonds  and  gold;  but  the  development 
of  these  resources  has  not  hitherto  been  very  successful  The 
only  coal  mine  now  worked  is  the  large  one  at  Singareni,  with  an 
annual  out-turn  of  nearly  half  a  miUion  tons.  Hu:  coal  has 
enabled  the  nizam's  guaranteed  state  railway  to  be  worked  so 
cheaply  that  it  now  returns  a  handsome  profit  to  the  state.  It 
also  gives  encouragement  to  much-needed  schemes  of  railway 
extension,  and  to  the  erection  of  cotton  presses  and  of  spinning 
and  weaving  mills.  The  Hyderabad-Godavari  railway  (opened 
in  igoi)  traverses  a  rich  cotton  country,  and  cotton  presses 
have  been  erected  along  the  line.  The  currency  of  the  state 
is  based  on  the  kali  sikka,  which  contains  approximately  the 
same  weight  of  silver  as  the  British  rupee,  but  its  exchange 
value  fell  heavily  after  1893,  when  free  coinage  ceased  in  the 
minL  In  1904,  however,  a  new  coin  (the  Mahbubia  rupee) 
was  minted;  the  supply  was  regulated,  and  the  rate  of  exchange 
became  about  1x5 *>■  100  British  rupees.  The  state  suffered  from 
famine  during  1900,  the  total  number  of  persons  in  receipt  of 
relief  rising  to  nttriy  500,000  in  June  of  that  year.  The  nizam 
met  the  demands  for  relief  with  great  liberality. 

The  nizam  of  Hyderabad  is  the  principal  Malumimedan  ruler 
in  India.  The  family  was  founded  by  Asaf  Jah,  a  distinguished 
Turkoman  soldier  of  the  emperor  Aurangzeb,  who  in  17x3  was 
appointed  subahdar  of  the  Deccan,  with  the  title  of  nizam- 
id-mulk  (regulator  of  the  state),  but  eventually  threw  off  the 
control  of  the  Delhi  court.  Azaf  Jah's  death  in  1748  was  followed 
by  an  intemedne  struggle  lot  the  throne  anKmg  his  descendants, 
in  which  the  British  and  the  French  took  parL  At  one  time 
the  French  nominee,  Salabat  Jang,  established  himself  with 
the  help  of  Bussy.  But  finally,  in  X76X,  when  the  British  bad 
secured  their  predominance  throughout  southern  India,  Nizam 
Ali  took  his  place  and  ruled  till  1803.  It  was  he  who  confirmed 
the  grant  of  the  Northern  Circars  in  1766,  and  joined  in  the  two 
wars  against  Tippoo  Sultan  in  1793  and  1799.  The  additions 
of  territory  which  he  acquired  by  these  wars  was  afterwards 
(1800)  ceded  to  the  British,  as  payment  for  the  subsidiary  force 
which  he  had  undertaken  to  maintaiiL  By  a  later  treaty  in 
1853,  the  districts  known  as  Bexar  were  "  assigned  "  to  defray 
the  cost  of  the  Hyderabad  contingent.  In  1857  when  the 
Mutiny  broke  out,  the  attitude  of  Hyderabad  as  the  pranier 
native  state  and  the  cynosure  of  the  Mahommedans  in  India 
became  a  matter  of  extreme  importance;  but  Afzul-ud-Dowla, 
the  father  of  the  present  ruler,  and  his  famous  minister,  Sir 
Salar  Jang,  remained  loyal  to  iht  British.  An  attack  on  the 
residency  was  repulsed,  and  the  Hyderabad  contingent  displayed 
their  loyslty  in  the  field  against  the  rebels.  In  1902  by  a  treaty 
made  by  Lord  Cunon,  Berar  was  leased  in  perpetuity  to  the 
British  government,  and  the  Hyderabad  contingent  was  merged 
in  the  Iiuiian  army.  The  nizam  Mir  Mahbub  Ali  Khan  Bahadur, 
Asaf  Jah,  a  direct  descendant  of  the  famous  nizam-ul-mulk, 
was  bom  on  the  x8th  of  August  x866.  On  the  death  of  his 
father  in  1869  he  succeeded  to  the  throne  as  a  minor,  and  was 
invested  with  full  powers  in  1884.  He  is  notable  as  the  originator 
of  the  Imperial  S^vice  Troops,  which  now  form  the  contribution 
of  the  native  chiefs  to  the  defence  of  India.  On  the  occasion 
of  the  Panjdeh  incident  in  X885  he  made  an  offer  of  money  and 
men,  and  subsequently  on  the  occasion  of  (^een  Victoria's 
Jubilee  in  1887  he  offered  so  lakhs  (£130,000)  annually  for  three 
years  for  the  purpose  o(  frontier  defence.  It  was  finally  dedded 
that  the  native  chiefs  should  maintain  small  but  well-equipped 
bodies  of  infantry  and  cavalry  for  imperial  defence.  For  many 
years  past  the  Hyderabad  finances  were  in  a  very  unhealthy 
ooodition;  the  expenditure  consistently  outran  the  revenue,  I 
•ad  the  nobks,  who  bdd  their  tenure  under  an  obsolete  feudal  I 


system,  vied  with  each  other  in  ostentatious  extravagance. 

But  in  1902,  on  the  revision  of  the  Berar  agreement,  the  nizam 

recdved  35  lakhs  (£167,000)  a  year  for  the  rent  of  Berar,  thus 

substituting  a  fixed  for  a  fluctuating  source  <A  income,  and 

a  British  financial  adviser  was  appointed  for  the  purpose  of 

reorganizing  the  resources  of  the  state. 

See  S.  H.  Bilgtami  and  C.  WOlmott.  Historical  and  Descriptive 
Skekk  oftkeNimm's  Dominions  (Bombay,  1883-1884). 

HTDBBABAD  or  Haidakabad,  capital  of  the  above  state, 
is  situated  on  the  ri^t  bank  of  the  river  Musi,  a  tributary  of 
the  Ristna,  with  Golconda  to  the  west,  and  the  residency  and 
its  bazaars  and  the  British  cantoimient  of  Secunderabad  to  the 
north-east.    It  is  the  fourth  largest  dty  in  India;  pop.  (1901) 
448,466,  induding  suburbs  and  cantonment.    The  dty  itself  is 
in  shape  a  parallelogram,  with  an  area  of  more  than  3  sq.  in. 
It  was  founded  in  1589  by  Mahommed  Kuli,  fifth  of  the  Kutb 
Shahi  kings,  of  whose  period  several  important  buildings  remain 
as  monuments.    The  prindpal  of  these  is  the  Char  Minar  or 
Four  Minarets  (xs9x).   The  minareu  rise  from  arches  fadng  the 
cardinal  points,  and  stand  in  the  centre  of  the  dty,  with  four 
roads  radiating  from  thdr  base.    The  Ashur  Khana  (X594),  a 
ceremonial  building,  the  hospital,  the  (josha  Mahal  palace  and 
the  Mecca  mosque,  a  sombre  building  designed  after  a  mosque 
at  Mecca,  surrounding  a  paved  quadrangle  360  fL  square,  were 
the  other  prindpal  buildings  of  the  Kutb  Shahi  period,  though 
the  mosque  was  only  completed  in  the  time  of  Aurangceb.    The 
dty  pn^>er  is  surrounded  by  a  stone  wall  with  thirteen  gates, 
completed  in  the  time  of  the  first  nizam,  who  made  Hyderabad 
his  capital.     The  suburbs,  of  which  the  most  important  is 
Chadarghat,  extend  over  an  additional  area  of  9  sq.  m.    There 
are  several  fine  palaces  built  by  various  nizams,  and  the  British 
residency  is  an  imposing  building  in  a  large  park  on  the  left 
bank  of  the  Musi,  N.E.  of  the  dty.   The  bazaars  surrounding  it, 
and  under  its  jurisdiction,  are  eztremdy  picturesque  and  are 
thronged  with  luitives  from  all  parts  of  India.    Four  bridges 
crossed  the  Musi,  the  most  xu>table  of  which  was  the  Purana 
Pul,  of  33  arches,  built  in  1593.    On  the  37th  and  28th  of 
September  1908,  however,  the  Musi,  swollen  by  torrential  rainfall 
(during  which  15  in.  fell  in  36  hours),  rose  in  flood  to  a  hdght  of 
13  ft.  above  the  bridges  and  swept  them  away.    The  damage 
done  was  widespread;  several  important  buildings  were  involved, 
induding  the  paUce  of  Salar  Jang  and  the  Victoria  zenana 
hospital,  while  the  beautiful  grounds  of  the   residency  were 
destroyed.    A  large  and  densdy  populated  part  of  the  dty  was 
wrecked,  and  thousands  of  lives  were  lost.     The  prindpal 
educational  esublishments  are  the  Nizam  college  (first  grade), 
engineering,  law,   medical,   normal,   industrial  and   Sanskrit 
schools,  and  a  number  of  schools  for  Europeans  and  Eurasians. 
Hyderabad  is  an  important  centre  of  general  trade,  and  there  is  a 
cotton  mill  in  its  vicinity.    The  dty  is  supplied  with  water  from 
two  notable  works,  the  Husain  Sagar  and  the  Mir  Alam,  both 
large  lakes  retained  by  great  dams.    Secunderabad,  the  British 
military  cantonment,  is  situated  5I  m.  N.  of  the  residency; 
it  indudes  Bolaram,  the  former  headquarters  of  the  Hyderabad 
contingent 

HTDBB  ALI,  or  Haidar  'Au  (c.  1733-1783),  Indian  ruler 
and  commander.  This  Mahommedan  soldier-adventurer,  who, 
foUowed  by  his  son  Tippoo,  bedune  the  most  formidable  AsiaUc 
rival  the  British  ever  encountered  in  India,  was  the  great-grandson 
of  a  fakir  or  wandering  ascetic  of  Islam,  who  had  found  his  way 
from  the  Punjab  to  Gulburga  in  the  Deccan,  and  the  second  son 
of  a  wuk  or  diief  constable  at  Budikota,  near  Kolar  in  Mysore. 
He  was  bom  in  1733,  or  according  to  other  authorities  171 7. 
An  dder  brother,  who  like  himself  was  early  turned  out  into 
the  worid  to  seek  his  own  fortune,  rose  to  command  a  brigade 
in  the  Mysore  army,  while  Hyder,  who  never  learned  to  read  or 
write,  passed  the  first  years  of  his  life  aimlessly  in  sport  and 
sensuality,  sometimes,  however,  acting  as  the  agent  of  his  brother, 
and  meanwhile  acquiring  a  useful  familiarity  with  the  tactics 
of  the  French  when  at  the  height  of  their  reputation  under 
Dupldx.  He  is  said  to  have  induced  his  brother  to  emidoy  a 
Parsee  to  purchase  artillery  and  small  arms  from  the  Bombay 
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govcramcBt,  and  to  enrol  some  thirty  sailon  of  different  European 
utioQs  as  suuwn,  and  is  thus  credited  with  having  been  "  the 
fint  Indian  who  iormed  a  corps  of  sepoys  armed  with  fire- 
locks snd  bayonets,  and  who  had  a  train  oi  artillery  served  by 
Earopesna."  At  the  siege  (^  Devanhalli  (1749)  Hyder's  services 
attracted  the  attention  of  Nanjiraj,  the  minister  of  the  raja  of 
Mysore,  and  he  at  once  received  an  independent  commiuid; 
within  the  next  twelve  years  his  energy  and  ability  had  made 
him  ONttpletely  master  of  minister  and  raja  alike,  and  in  eveiy- 
thing  but  in  name  he  was  ruler  of  the  kingdom.  In  1763  the 
omquest  of  Kanara  gave  him  possession  of  the  treasures  of 
Bcdoor,  which  he  res^ved  to  make  the  most  q>Iendid  capital 
in  India,  under  his  own  name,  thenceforth  changed  from  Hyder 
Ndik  into  Hyder  Ali  Khan  Bahadur;  and  in  1765  he  retrieved 
previous  defeat  at  tbc  hands  of  the  Mahrattas  by  the  destruction 
of  the  Nairs  or  military  caste  of  the  Malabar  coast,  and  the 
conquest  of  Calicut.  Hyder  Ali  now  began  to  occupy  the 
Kfious  attention  of  the  Madras  government,  which  in  1766 
alcred  into  an  agreement  with  the  niaam  to  furnish  him  with 
troops  to  be  used  against  the  common  foe.  But  hardly  had  this 
afiiance  been  formed  when  a  secret  arrangement  was  come  to 
between  the  two  Indian  powers,  the  result  of  which  was  that 
Coiofld  Smith's  small  force  was  met  with  a  united  army  of 
to.ooo  men  and  200  guns.  British  dash  and  sepoy  fidelity, 
bowever,  prevailed,  first  in  the  battle  of  Chengam  (September  3rd, 
1767),  snd  again  still  more  remarkably  in  that  of  Tiruvannamalai 
(Trinooulai).  On  the  loas  of  his  recently  made  fleet  and  forts 
on  the  western  coast,  Hyder  Ali  now  offeied  overtures  for  peace; 
on  the  rejection  of  these,  brining  all  his  resources  and  strategy 
into  play,  he  forced  Colonel  Smith  to  raise  the  siege  of  Bangalore, 
and  bioiighc  his  army  within  5  m.  of  Madras.  The  result  was 
the  treaty  of  April  1769,  pnndding  for  the  mutual  restitution 
of  all  oooqnests,  and  for  mutual  aid  and  alliance  in  defensive 
war;  it  was  followed  by  a  commercial  treaty  in  1770  with  the 
•athoritics  of  Bombay.  Under  these  arrangements  Hyder  Ali, 
wkca  defeated  by  the  Mahrattas  in  1773,  claimed  British  assist' 
aace,  bat  in  vain;  this  breach  of  faith  stung  him  to  fury,  and 
theacdorwaid  he  and  his  son  did  not  cease  to  thirst  for  vengeance. 
His  time  came  when  in  1778  the  British,  on  the  declaration  of 
war  with  France,  resolved  to  drive  the  French  out  of  India. 
The  capture  (rf  hiabt  on  the  coast  of  Malabar  in  2779,  followed 
by  the.annesation  of  lands  belonging  to  a  dependent  of  his  own, 
pve  hio  the  needed  pretext.  Again  2naster  of  all  that  the 
Mahrattas  bad  taken  from  him,  and  with  empire  extended  to  the 
Kiitna.  be  descended  through  the  passes  of  the  Ghats  amid 
boning  villages,  reaching  Conjeeveram,  only  45  m.  from  Madras, 
sooppQoed.  Not  tJU  the  smoke  was  seen  from  St  Thomas's 
Mouat,  where  Sir  Hector  Munro  commanded  some  5200  troops, 
»a»  any  movement  made;  then,  however,  the  British  general 
•cjfht  to  effect  a  Junction  with  a  smaller  body  under  Colonel 
Ba^  Rca&ed  from  Guntur.  The  incapacity  of  these  officers, 
aotwitfattanding  the  splendid  courage  of  their  men,  resulted 
n  the  tout  destmctkm  of  BaiUie's  force  of  3800  (September 
the  loth,  X780).  Warren  Hastings  sent  from  Bengal  Sir  Eyre 
Coote,  liio,  thoQ^  repulsed  at  OiiHamyram^  defeated  Hyder 
t^nct  sQcceasively  in  the  battles  of  Porto  Novo,  Pollilur  and 
Shrjloifarh,  while  Tippoo  was  forced  to'  raise  the  siege  of  Wandi- 
*aih,  and  VeOore  was  provisioned.  On  the  arrival  of  Lord 
Maojtney  aa  governor  of  Madras,  the  British  fleet  captured 
N«t» petsm,  and  forced  Hyder  Ali  to  confess  that  he  could  never 
tus.  a  power  which  had  command  of  the  sea.  He  had  sent  his 
•^e  Tippoo  to  the  west  coast,  to  seek  the  assistance  of  the  French 
fiert,  when  hb  death  t^ok  place  suddenly  at  Chittur  in  December 
i;ft3. 

"W  L  B.  Bowring,  Baidar  AU  and  Tipu  Snlian, "  Rulers  of  India  " 
v^v*  (1893).  For  the  personal  character  and  administration  of 
Hydw  Ali  «c  the  HisUry  «f  Hyder  Naik,  written  by  Mir  Huaaein  AU 
Kkaa  Kmaaaa  (tnaalatcd  from  the  Penian  by  Colooel  Miles,  and 
p«.t>faibed  by  the  Oriental  Traoalation  Fund),  and  the  curious  work 
•rrtrn  by  M.  Le  Mattre  de  La  Tour,  commandant  of  his  artillery 
(//intipv  fBmyder-Aii  Kkom^  l*aris,  1783)  For  the  whole  life  and 
ti<sa  w  WiBoB.  JSruSvrscal  SHkkn  tftke  SotOk  «f  Imdta  (1810-1817) ; 
AttrUMM'a  Trmiita,  voL  ▼•  (?nd  ed.,  1876);  and  Pcaraoo,  ilinwouv 
(1834). 


HYDRA  (or  Sidba,  NmiA,  Idzbo,  kc;  anc.  Hydrea),  an 
island  of  Greece,  lying  about  4  m.  off  the  S.E.  coast  of  Argolis 
in  the  Peloponnesus,  and  forming  along  with  the  neighbouring 
island  of  Dokoa  (Dhoko)  the  Bay  of  Hydra.  Pop.  about  63oa 
The  greatest  length  from  south-west  to  north-east  is  about  1 1  m., 
and  the  area  is  about  21  sq.  m.;  but  it  is  little  better  than  a 
rocky  and  treeless  ridge  with  hardly  a  patch  or  two  of  arable 
soiL  Hence  the  epigram  of  Antonios  Kriexes  to  the  queen  of 
Greece:  "The  island  produces  prickly  pears  in  abundance, 
splendid  sea  capTalns  and  excellent  prime  ministers."  The 
Ughest  point.  Mount  Ere,  so  called  (according  to  Miaoules) 
from  the  Albanian  word  for  wind,  is  1958  ft.  hig^  The  iwxt  in 
importance  is  known  as  the  Preset  Elias,  from  the  large  convent 
of  that  name  on  its  summit.  It  was  there  that  the  patriot 
Theodorus  Kobkotrones  was  imprisoned,  and  a  large  pine  tree 
is  still  called  after  him.  The  fact  that  in  former  times  the  island 
was  richly  clad  with  woods  is  indicated  by  the  name  still  employed 
by  the  Turks,  Tckamiisa,  the  place  of  pines;  but  it  is  only  in 
some  favoured  spots  that  a  few  trees  are  now  to  be  found. 
Tradition  also  has  it  that  it  was  once  a  well-watered  island 
(hence  the  designation  Hydrea),  but  the  inhabitants  are  now 
wholly  dependenf  on  the  rain  supply,  and  they  have  sometimes 
had  to  bring  water  from  the  mainland.  This  lack  of  fountains 
is  probably  to  be  ascribed  in  part  to  the  effect  of  eajthquakes, 
which  are  not  infrequent;  that  ci  1769  continued  for  six  whole 
days.  Hydra,  the  chief  town,  Is  btiilt  near  the  middle  of  the 
northern  coast,  on  a  veiy  irregular  site,  consisting  of  three  hills 
and  the  intervening  ravines.  From  the  sea  its  white  and  hand- 
some houses  present  a  picturesque  appearance,  and  its  streets 
though  narrow  are  dean  and  attractive.  Besides  the  principal 
harbour,  round  iriiich  the  town  is  built,  there  are  three  other 
ports  on  the  north  coast — ^Mandraki,  Molo,  Panagia,  but  none 
of  them  is  sufficiently  sheltered.  Almost  all  the  population 
of  the  island  is  collected  in  the  chief  town,  which  is  the  seat  of  a 
bishop,  and  has  a  local  court,  numerous  churches  and  a  high 
school.  Cotton  and  silk  weaving,  tanning  and  shipbuilding 
are  carried  on,  and  there  is  a  fairiy  active  trade. 

Hydra  was  of  no  importance  in  ancient  times.  The  only  fact 
in  its  history  Is  that  the  people  of  Hermione  (a  dty  on  the 
neighbouring  mainland  now  known  by  the  common  name  of 
Kastri)  surrendered  it  to  Samian  refugees,  and  that  from  these 
the  people  of  Troeaen  recdved  it  in  trust.  It  apptun  to  be  com- 
pletely ignored  by  the  Byzantine  chroniclers.  In  zs8o  it  was 
chosen  as  a  refuge  by  a  body  of  Albanians  from  Kokkinyas  in 
Troezenia;  and  other  emigrants  followed  in  1590,  1638,  1635, 
1640,  8tc.  At  the  dose  of  the  X7th  century  the  Hydriotes  lock 
part  in  the  reviving  commerce  of  the  Peloponnesus;  and  in 
course  of  time  they  extended  their  range.  About  17x6  they 
began  to  build  saituria  (of  from  10  to  15  tons  burden),  and  to 
visit  the  islands  of  the  Aegean;  not  long  after  they  introduced 
the  laiinadika  (40-50  tons),  and  sailed  as  far  as  Alexandria, 
Constantinople,  Trieste  and  Venice;  and  by  and  by  they 
ventured  to  France  and  even  America.  From  the  grain  trade 
of  south  Russia  more  especially  they  derived  great  wealth.  In 
1^13  there  were  about  33,000  people  in  the  island,  and  of  these 
10,000  were  seafarers.  At  the  time  of  the  outbreak  of  the  war  of 
Greek  independence  the  total  population  was  38,190,  of  whom 
16^60  were  natives  and  the  rest  foreigners.  One  of  their  chief 
families,  the  Konduriotti,  was  worth  £3,000,000.  Into  the 
struggle  the  Hydriotes  flung  themselves  with  rare  enthusiasm 
and  devotion,  and  the  final  ddiverance  of  Greece  was  mainly 
due  to  the  service  rendered  by  their  fleets. 

See  Pooqoevitle,  Vay.  dt.  la  GAu^  vol.  vi.;  Antonios  Miaoulca, 
*T«V«Mi  ««pi  v4*  H^MT  TJ^t  (Munich,  1834) ;  Id.  Zurovria^  IrrcpU, 
rwr  9mniiA%t£m  ItA  rim  nXeium  r^  rpiuv  r4*««v,  Tipat,  IIirr««v<aZ  i'apAr 
(Nauplia,  1833):  Id  loropU  rirt  i49ovT4p«i  (Athens,  1874);  G.  D. 
Krieics,  'IsropU  r^  y^ov  Tapat  (Patras,  i860). 

HYDRA  (watersnake),  in  Greek  legend,  the  offspring  of  Typhon 
and  Echidna,  a  gigantic  monster  with  nine  heads  (the  number 
is  variously  given),  the  centre  one  bdng  immortal.  Its  haunt 
was  a  hill  beneath  a  plane  tree  near  the  river  Amymone,  in  the 
manhes  of  Lema  by  Axgos.    The  destruction  of  this  Lemacan 
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hydra  was  one  of  the  twelve  "  labonn  "  of  Herades,  which  he 
accomplished  with  the  assistance  of  lolaus.  Finding  that  as 
soon  as  one  head  was  cut  off  two  grew  up  in  its  place,  they  burnt 
out  the  roots  with  firebrands,  and  at  last  severed  the  inunortal 
head  from  the  body,  and  buzied  it  under  a  mighty  block  of  rock. 
The  arrows  dipped  by  Heracles  in  the  poisonous  blood  or  gall 
of  the  monster  ever  afterwards  inflicted  fatal  wounds.  The 
generally  accepted  interpretation  of  the  legend  is  that  "  the 
hydra  denotes  the  damp,  swampy  ground  of  Lema  with  its 
numerous  springs  {wi^dkal,  hesids);  its  poison  the  miasmic 
vapours  rising  from  the  stagnant  water,  its  death  at  the  hands 
of  Hoades  the  introduction  of  the  culture  and  consequent 
purificati<m  of  the  soil "  (PreOer).  A  eubemeristic  explanation 
is  given  by  Palaq>hatus  (39).  An  andent  king  named  Lemus 
occtq>ied  a  small  dtadd  named  Hydra,  which  was  defended 
by  50  bowmen.  Heracles  besieged  the  dtadd  and  buried 
firebrands  at  the  garrison.  As  often  as  one  of  the  ddendeis 
fdl,  two  others  at  once  stepped  into  his  place.  The  dtadd 
was'finally  taken  with  the  «ssistan<y  of  the  army  of  lolaus  and 
the  garrison  slain. 

See  Hedod,  Tieot.,  313;  Euripides,  fferctdet  furens,  419; 
Pauaanias  it  37;  ApoUodorus  iL  <;,  a;  Dtod.  Sic.  iv.  11 ;  Roadwr's 
Lexikon  der  MyUudope,  In  the  artide  Gkbbk  Art,  6g.  so  rtpreaenta 
the  slaying  of  the  Lemaean  hydra  by  Herades. 

HYDRA,  in  astronomy,  a  oonstdhuion  ci  the  southern 
hemisphere,  mentioned  by  Eudoxus  (4th  century  b.c.)  and 
Aratus  (3rd  centuiy  b.c),  and  catalogued  by  Ptolemy  (27  stars), 
Tycho  Brahe  (19)  and  Hevdius  (31).  Interesting  objects  are: 
the  nebula  H.  IV.  27  Hydrae,  a  planetary  nebula,  gaseous  and 
whose  light  is  about  equsd  to  an  8th  magnitude  star;  c  Hydrac, 
a  beautiful  triple  star,  composed  of  two  yellow  stars  of  the  4th 
and  6th  magnitudes,  and  a  blue  star  of  the  7th  magnitude; 
R.  Hydrae^  a  long  period  (435  days)  variable,  the  range  in 
magnitude  being  from  4  to  9*7;  and  U.  Hydrae,  an  irregularly 
variable,  the  range  in  magnitude  being  4*5  to  6. 
:  HTDRACRTUC  ACID  (ethylene  lactic  add),  CH^H'CHt- 
COiH,  an  organic  ozyadd  prepared  by  acting  with  silver  oxide  and 
water  on  ^-iodopiopionic  add,  or  from  eth3dene  by  the  addition 
of  hypochlorous  add,  the  addition  proSuct  being  then  treated 
with  potassium  cyanide  and  hydrolysed  by  an  add.  It  may 
also  be  prepared  by  oxidizing  the  tzimethylene  ^ycol  obtained 
by  the  action  of  hydrobromic  add  on  allylbromide.  It  is  a 
syrupy  liquid,  which  on  distilUtion  is  resolved  into  water  and 
the  unsaturated  acrylic  add,  CHs:  CH'COiH.  Chromic  and 
nitric  adds  oxidize  it  to  oxalic  add  and  caxbon  dioxide. 
Hydracrylic  aldehyde,  CHsOH-CHs-CHO,  was  obtained  in  1904 
by  J.  U.  Nef  (Ann.  335,  p.  2x9)  as  a  colourless  oil  by  heating 
acnJeui  with  water.  Dilute  alkalis  convert  it  into  czotonalde- 
hyde.    CH,-(ni :  CH-CHO. 

HYDRANGEA,  a  popular  flower,  the  plant  to  which  the  name 
b  most  commonly  applied  being  Hydrangea  Horiensia,  a  low 
dedduous  shrub,  producing  rather  large  oval  stron^y-veined 
leaves  in  <^posite  pairs  along  the  stem.  It  is  terminated  by 
a  massive  ^bular  corymbose  head  of  flowers,  which  remain  a 
long  period  in  an  ornamental  condition.  The  normal  colour 
of  the  flowers,  the  majority  of  which  have  ndther  stamens  iu>r 
pbtil,  b  pink;  but  by  the  influence  of  sundry  agents  in  the  soQ, 
such  as  alum  or  iron,  they  become  changed  to  blue.  There  are 
numerous  varieties,  one  of  the  most  noteworthy  being  *'  Thomas 
Hogg  "  with  pure  white  flowers.  The  part  of  the  inflorescence 
which  appears  to  be  the  flower  is  an  exaggerated  expansion  of 
the  sepak,  the  other  parts  being  generally  abortive.  The  perfect 
flowers  are  small,  rardy  produced  in  the  spcdts  above  referred 
to,  but  well  illustrated  by  others,  in  which  they  occupy  the  inner 
parts  of  the  corymb,  the  larger  showy  neuter  flowers  being 
produced  at  the  circumference. 

t  There  are  upwards  of  thirty  ^ledes,  found  diiefly  in  Japan, 
in  the  mountains  of  India,  and  in  North  America,  aiid  many  of 
them  are  familiar  in  gardens.  H.  Horknsia  (a  spedes  long 
known  in  ctdtivation  in  China  and  Japan)  is  the  most  useful 
for  decoration,  as  the  head  of  flowers  lasts  long  in  a  fresh  state, 
and  by  the  aid  of  forcing  can  be  had  for  a  considerable  period 


for  the  ornamentation  of  the  greenhouse  and  conservatory. 
Their  natural  flowering  season  is  towards  the  end  of  the  summer, 
but  they  may  be  had  earlier  by  means  of  forcing.  H.  japonica 
is  another  fine  conservatory  plant,  with  f<rfiage  and  habit  much 
resembling  the  last  named,  but  thk  has  flat  corymbs  of  flowers, 
the  central  ones  small  and  perfect,  and  the  outer  ones  only 
enlarged  and  neuter.  This  also  produces  pink  or  blue  flowers 
under  the  influence  of  different  soils. 

The  Japanese  spedes  of  hydrangea  are  suflkiently  hardy 
to  grow  in  any  tolerably  favourable  situation,  but  except  in 
the  most  shdtered  localities  they  sddom  blossom  to  any  degree 
of  perfection  in  the  open  air,  the  head  of  blossom  depending 
on  the  uninjured  development  of  a  well-ripened  terminal  bud, 
and  this  growth  being  frequently  affected  by  late  spring  frosts. 
They  are  much  more  useful  for  pot-culture  indoors,  and  should 
be  reared  from  cuttings  of  shoots  having  the  terminal  bud  plump 
and  prominent,  pat  in  during  summer,  these  devdoping  a  single 
head  of  flowers  the  succeeding  summer.     Somewhat   larger 
plants  may  be  had  by  nii^ing  out  the  terminal  bud  and  inducing 
three  or  four  shoots  to  start  in  its  place,  and  these,  being  steadily 
devdoped  ^nd  well  ripened,  should  each  yield  its  inflorescence 
in  the  following  summer,  that  b,  when  two  years  old.    Large 
plants  grown  in  tubs  and  vases  are  fine  subjects  for  large  con- 
servatories, and  useful  for  decorating  terrace  walks  and  similar 
places  during  summer,  being  housed  in  winter,  and  started 
under  ^bus  in  q>ring. 

Hydrangea  paniadala  var.  grandiftcra  b  a  very  handsome 
plant;  the  branched  inflorescence  under  favourable  drcuro- 
stances  b  a  yard  or  more  in  length,  and  consbts  of  large  spreading 
masses  of  crowded  white  neuter  flowers  which  completdy  conceal 
the  few  incon^icuoos  fertile  ones.  The  plant  attains  a  height 
of  8  to  10  ft.  and  when  in  flower  late  in  summer  and  in  autunm 
b  a  very  attractive  object  in  the  shrubbery. 

The  Indian  and  American  spedes,  esptdaHy  the  latter,  are 
quite  hardy,  and  some  of  them  are  extremdy  effective. 

HYDRASmrB.  CuHsiNOb,  an  alkaloid  found  with  berberine 
in  the  root  of  golden  seal,  Hydrastis  canadensis,  a  plant  indigenous 
to  North  America.  It  was  discovered  by  Durand  in  xSsx,  and 
its  chemistry  formed  the  subject  of  numerous  communications 
by  E.  Schmidt  and  M.  Freund  (see  i4iifi.,  1892,  271,  p.  311) 
who,  aided  by  P.  Fritsch  (Ann.,  1895.  286,  p.  x),  estabb'shcd 
its  constitution.  It  b  related  to  narcotine,  which  b  metboxy 
hydrastine.  The  root  of  golden  seal  b  used  in  medidne  under 
the  name  hydrastb  rhizome,  as  a  stomadiic  and  nervine 
stimulant 

HYDRATE,  in  chemistry,  a  compound  containing  the  dements 
of  water  in  combination,  more  specifically,  a  compotmd  contain- 
ing the  monovalent  hydroxyl  or  OH  group.    The  first  and  more 
general   definition    indudes   substances   containing   water   of 
crystallization,  such  salts  are  said  to  be  hydrated,  and  when 
deprived  of  their  water  to  be  dehydrated  or  anhydrous.    Com- 
pounds embraced  by  the  second  definition  are  more  usually 
termed  hydroxides,  since  at  one  time  they  were  regarded  as  com- . 
binations  of  an  oxide  with  water,  for  example,  caldum  oxide  or 
lime  when  slaked  with  water  yielded  caldum  hydroxide,  written 
formerly  as  CaO-H|0.     The  general  formulae  of  hydroxides 
are:   M»OH,  M"(0H),.M"*(0H),,M"(0H)4,&c, corresponding 
to  the  oxides  M,*0,  M'K>,  W^^,  M>«Qi,  &c,  the  Roman  index 
denoting  the  valency  of  the  dement.    There  b  an  important 
difference    between    non-metallic    and    metallic    hydroxides; 
the  former  are  invariably  adds  (oxyadds),  the  latter  are  more 
usually   basic,   although   addic   metallic   oxides  yidd  addic 
hydroxides.    Elements  exhibiting  strong  basigenic  or  oxygenic 
characters  yield  the  most  stable  hydroxides;  in  other  words, 
stable  hydroxides  are  a.vtonated  with  elements  bdonging  to  the 
extreme  groups  of  the  periodic  system,  and  unstable  hydroxides 
with  the  central  members.    The  most  stable  basic  hydroxides 
are  those  of  the  alkali  metals,  vu.  lithium,  sodium,  potassium, 
rubidium  and  caesium,  and  of  the  alkaline  earth  metals,  vi?.. 
caldum,  barium  and  strontium;  the  most  stable  addic  hydroxides 
are  those  of  the  elements  placed  in  groups  VB,  VIB  and  VHB 
of  the  periodic  table. 
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BTDBAUUCi  (Gr.  88hp,  water,  and  aifKbt,  a  pipe),  the  branch 
of  CBpneeting  Kknce  which  deals  with  the  practical  applications 
ol  the  laws  of  hydromechanics. 

L  THE  DATA  OF  HYDRAULICS* 

I  1.  Fnperties  of  Fluids,— Tht  fluids -to  which  the  kiws  of 
ptactical  hydraulics  relate  are  substances  the  parts  of  which 
possess  vcxy  great  mobility,  or  which  offer  a  very  small  resistance 
to  distortion  indepdndoitly  of  inertia.  Under  the  general 
'»—*»»'»§  Hydiomechanics  a  fluid  is  defined  to  be  a  substance 
wfakfa  yields  continually  to  the-  slightest  tangential  stress,  and 
hence  in  a  fluid  at  rest  there  can  be  no  tangential  stress.  But, 
further,  in  fluids  sodi  as  water,  air,  steam,  &c.,  to  which  the 
present  divisioa  of  the  article  relates,  the  tangential  stresMs 
that  are  called  into  action  between  contiguous  portions  during 
disttttthm  or  change  ci  figure  are  always  small  compared  with 
the'wcs^t,  inertia,  pressure,  &c.,  idiich  produce  the  visible 
motions  it  is  the  object  of  hydraulics  to  estimate.  On  the  other 
band,  while  a  fluid  posses  easily  from  one  form  to  another,  it 
oppoecs  connderable  resistance  to  change  of  volume. 

It  is  easily  deduced  from  the  absence  or  smallness  of  the 
tangential  stress  that  contiguous  portioosof  fluid  act  on  each 
other  with  a  pressure  which  is  enctly  or  very  nearly  normal 
to  the  interfsce  whkh  separates  them.  The  stress  must  be  a 
pccsBore,  not  a  tension,  or  the  parts  would  separate.  Further, 
at  any  point  in  a  fluid  the  pressure  in  all  directions  must  be  the 
same;  or,  in  other  words,  the  pressure  on  any  small  element 
of  surface  is  independent  of  the  orientation  of  the  surface. 

I  3.  Fluids  are.  divided  into  liquids,  or  incompressible  fluids, 
and  gases,  or  compressible  fluids.  Very  great  changes  of  pressure 
dianfe  the  volume  d  liquids  only  by  a  small  amount,  and  if 
the  pressure  on  them  is  reduced  to  zero  they  do  not  sensibly 
dilate  In  gsscs  or  compressible  fluids  the  volume  alters  sensibly 
for  small  dunges  of  pressure,  and  if  the  pressure  is  indefinitely 
dounished  they  dilate  without  limit. 

In  ofdiaary  hydraulics,  liquids  are  treated  as  absolutely 
acoinpresBible.  In  dealing  with  gases  the  changes  of  volume 
which  accompany  changes  of  pressure  must  be  taken  into 


I  5.  VisooiB  fluids  are  those  in  which  change  of  form  under  a 
continned  stress  proceeds  gradually  and  increases  indefinitely. 
A  very  viscoiis  fluid  opposes  great  resistance  to  change  of  form 
in  a  short  time,  and  yet  may  be  deformed  considerably  by  a 
nan  stress  acting  let  a  long  period.  A  block  of  pitch  is  more 
easily  spHatcred  than  indented  by  a  hammer,  but  under  the 
action  of  the  mere  weight  of  its  parts  acting  for  a  long  enough 
tiflw  it  flattens  out  and  flows  like  a  liquid. 

AH  actual  fluids  are  viscous.  They  oppose  a  resistance 
10  the  relative  motion  of  their  parts.  This  resistance  diminishes 
with  the  vdodty  of  the  relative  motion,  and  becomes  zero 
ia  a  fluid  the  parts  of  which  are  relatively  at  rest.  When  the 
fda^ve  motion  of  different  parU  of  a  fluid  is  small,  the  viscosity 
may  be  neglected -without  introducing  important  errors.  On 
the  other  hand,  vdiere  there  is  considerable  relative  motion, 

the  viscosity,  may  be  ex- 
pected to  have  an  influence 
too  great  to  be  neglected. 

Measuremeui  of  Visco$ity. 
Coefieient  0f  Viscosity. — 
Suppose  the  pune  ab,  ng.  I 
of  area  «,  to  move  with  the 
c,_   ,  velocity  V  relatively  to  the 

^'^  '*  surface  cd  and  parallel  to  it. 

Let  the  apace  between  be  filled  with  liquid.  The  layers  of  liquid 
ia  oDotact  with  ok  aod  cd  adhere  to  them.  The  iotennediate  layers 
aB  agtriiie  aa  equal  leaistance  to  ahearing  or  distortion,  the  rect- 
aaglr  of  floid  aUd  will  uke  the  form  of  the  parsllelogram  a*b'cd. 
Farther,  the  icwtaace  to  the  motion  of  ob  may  be  expiesaed  in 

ihelORB 

R-»»V.  (I) 

aba  coclBdeot  the  natoie  of  which  remains  to  be  deter* 


*  Eicept  iriwre  other  units  are  given,  the  units  throushoot  this 
anick  aie  feet,  poundik  pounds  per  sq.  ft.,  feet  per  second. 


If  we  suppott  the  Rquid  between  ah  and  cd  divided  into  laymas 
shown  in  fig.  3,  it  will  be  clear  that  the  stress  R  acts,  at  each  dividing 
face,  forwards  in  the  direction  of  motion  if  we  consider  the  upper 
layer,  backwards  if  we  consider  the  lower  layer.  Now  suppose  the 
onginal  thickness  of  the  layer  T  increased  to  aT;  if  the  bounding 
plane  in  its  new  position  has  the  velocity  nV,  the  shearing  at  each 
dividing  face  will  be  exactly  the  same  as  before,  and  the  resistance 
must  therefore  be  the  same.    Hence, 

R-«'«(nV).  (2) 

But  equations  (i)  and  (3)  may  both  be  expressed  in  one  equation  if 
K  and  IT  are  repLaced  by  a  constant  varying  inversely  as  the  thickness 
of  the  Uyer.  Putting  ««-m/T.  c'-M/aT, 

R-lwV/Tj 

or,  for  an  indefinitely  thin  layer, 

R-<ie«fV/A,  (3) 

an  expression  first  proposed  by  L.  M.  H.  Navier.  The  coefficient  m  is 
termed  the  coefficient  of  viscosity. 

According  to  J.  Clerk  Maxwell,  the  value  of  m  for  air  at  •*  Fahr.  ia 
pounds,  when  the  velocities  are  expressed  in  feet  per  second,  is 

M-o-ooo  000  035  6(461  *+«) ; 
that  Is,  the  coefficient  of  viscoritv  is  proportional  to  the  absolute 
temperature  and  independent  of  tne  pressure. 

The  value  of  m  for  water  at  77*  Fahr.  is,  aocording  to  H.  von 
Helmholta  and  G.  Piotrowsld, 

M-o  000  0x8  8, 
the  units  being  .the  same  as  before.    For  water  |i  decreases  rapidly 
with  increase  of  tempierature. 

(  4.  When  a  fluid  flows  in  a  very  regular  manner,  as  for  instance 
when  it  flows  in  a  capillary  tube,  the  vdodties  vary  gradually 
at  any  moment  from 

one  point  of  the  fluid  i, tV- 

to  a  neighbouring 
point.  The  layer  ad- 
jacent to  the  sides  of 
the  tube  adheres  to  it 
and  is  at  rest.  The 
layers  more  interior 
than  this  slide  on  each 
other.  But  the  resist- 
ance  developed  by 
these  regular  move- 
ments is  very  smaJL  If 
in  large  pipesand  open 
channels  there  were  a 


Fio.  a; 


V 

similar  reguUrity  of  movement,'  the  neighbouring  filaments 
would  acquire,  especially  near  the  sides,  very  great  relative 
velocities.  V.  J.  Boussinesq  has  shown  that  the  central  fiUment 
in  a  semicircular  canal  of  i  metre  radius,  and  inclined  at  a  slope 
of  only  o-oooi,  would  have  a  velocity  of  187  metres  per  second,* 
the  layer  next  the 'boundary  remaining  at  rest.  But  before 
such  a  difference  of  velocity  can  arise,  the  motion  of  the  fluid 
becomes  much  more  complicated.  Volumes  of  fluid  are  detached 
continually  from  the  boundaries,  and,  revolvmg,  form  eddies 
traversing  the  fluid  in  all  directions,  and  sliding  with  finite 
relative  velocities  against  those  surrounding  them.  These 
slidings  develop  resistances  incomparably  greater  than  the 
viscous  resistance  due  to  movements  varying  continuously  from 
point  to  point.  The  movements  which  produce  the  phenomena 
commonly  ascribed  to  fluid  friction  must  be  regarded  as  rapidly 
or  even  suddenly  varying  from  one  point  to  another.  The 
internal  resistances  to  the  motion  of  the  fluid  do  not  depend 
merely  on  the  general  velocities  of  translation  at  different  points 
of  the  fluid  (or  what  Boussinesq  terms  the  mean  local  velocities), 
but  rather  on  the  intensity  at  each  point  of  the  eddying  agitation. 
The  problems  of  hydraulics  are  therefore  much  more  complicated 
than  problems  in  which  a  regular  motion  of  the  fluid  is  assumed, 
hindered  by  the  viscosity  of  the  fluid. 

RsLATioif  or  pREssuRB.  Dbhsttt,  ard  Tu pbiatubs 

OP  Liquids 

S5.  Units  ef  Votumc—ln  practical  cakulattons  the  cubic  foot 
gallon  are  larsely  used,  and  in  metric  countries  the  litre  and 
cubic  metre  (-1000  fitres).  The  imperial  gaUon  is  now  occIuMvely 
uaed  in  England,  but  the  United  Stales  have  retained  the  old  English 
wine  gallon. ^ 

>  Journal  dt  M.  LiouoitU,  t,  xiU.  (1868);  liimoifes  dt  rAcadimit 
des  Sdtnees  da  FlnsUhU  da  Pronu,  t.  zxiii..  xxiv.  (1877}. 


HYDRAULICS 

the  beiEht  t  of  Uw  cDUini 


a  d  oKpefimenl  ue  Bvea  Id  tte  EoUoiriag  table.    Let  Vi  be 
rolume  ot  a  liquid  in  cobk  feM  under  a  peaaure  A  lb  per  iq.  ft.» 

Vi  iu  volume  uader  a  prcBHre  fs    Tlca  Ibe  cubical  coDpie*- 

■on  u  (Vi— Vi)/V,.  and  the  ntla  of  tbe  Inoeaie  of  jprtiaurt 

S— ^  10  ibc  cubiol  III  mill  I  nil  I II  b  aenMUy  coutaaL    That  b, 
■(fi--A)V./(V,-V4  It  coaMaal.    TUi  couiuu  !•  tennxl  ih> 
dutidly  o(  vAuise.    Wicb  tbe  aoutlaa  of  tbe  i 


Cn^ 

Oenled. 

ass. 

Rcpiaul.. 

Water 

If. 

gas 

70S.3«>,o«) 

4S«tw.«K> 

4),*60,«0 
6j6.  100,000 

«W,opo 
4o4^/>oo 

o^unw 


!  and  iltuily  of  Wtiir  infjt  Ckm 
change  of  volume  of  water  vitL  _ — ..^-  _. 
Iial  It  may  ecnenlly  be  n«lcc(cd  Ip  ordinary 
et  h  •houlSbeootei'  "-   "    -      -    ' 


Mooted  that  there i> 


e  falknridfl  abort  table,  which  fivea  data  enough 
■ei,  are  taken  Iroa  Pmfeiac*  Evetett'i  Sytltm 


DttOvi 

ICdttriil 

DifrrtHl  Tm 

>e»I>r«. 

— 

Fdr. 

B^- 

I^J 

CmL 

F4B. 

fcjStr"! 

YS'iu- 

■999*84 

fa«17 

Mo 

613.6 

J  -6 

ss 

&1-413 

'J. 

;k 

* 

140000 

file's 

1" 

4a-ll 

■9999« 

6J09J 

i 

r. 

61-4  IS 

*" 

In 

iii 

SStt 

S 

llT 

^i 

jg 

■^7;« 

60-s^ 

S:S 

S 

J^;i^i 

Ifii 

:^ 

U:i 

."j:^;^ 

i» 

r.Ki 

»'844 

fijjifi 

Tbe  weight  per  cubic  Toot  hai  been  calculated  Erom  the  valuet  of 
I.  DDtheaHumptionlhalicub, fl.of  wateratu-j*Fahr-itb>'4j<1br 
'or  ordinaiy  alculations  in  hydraulics,  the  dcnniy  oT  water  (which 
rill  in  future  be  deAgoated  by  the  Byinbol  C>  will  be  lakenat  62-4  & 
■er  cub.  [t..  which  ii  iu  dentily  st  S}°  Fnhr.    It  nuybe  noted  alio 

in  the  dnuitieft  in  trammel  per  cubic  centimetre. 

I  S.  Frtinirt  C3,an.     Fra  Sf/aa  Laii.—Svi 
Trtkal  I»pe  iniroduced  into  I  liquid  at  any  pmnlPCEt: 

lue  to  Ibe  column  in  the  pipe  eucily  balancn  the  prenurc  1 
noutb.  It  the  fluid  u  in  molian  tfic  mouth  ot  ihc  pipe  mi 
uppoMd  tccnnlehr  parallel  to  the  dircciion  ot  moiion.  o 
mpact  of  tbe  limiiil  at  the  month  of  the  (ope  will  have  an  InB: 
the  hdght  at  the  csIudul    II  thii  condition  ii  mmpbed 


^'STil'  " 
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t*i  Velumt  al  CmiUM  Trm, ,. 

the  product  of  Ibe  pceiuce  t  and  volume  V  of  a  given  quantity  of 
air  it  a  conMaol  (Boyle'i  law). 
Let  f«  be  mean  almotpberic  prewire  (7ll6'fl  lb  per  iq 

thevoUuneof  i  Ibotairal  ji'Fabr.  Imder-'- ' 

f>.V.-i6il4. 
II  Gi  !•  Ibe  «f!|hl  per  cubic  loot  of  air  in  tbe  Hme  coDdJtioni. 

(i-i/V.-2il6»/i6ii4— 08073.  (j) 

weight  per  cubic  fool  i«  G,  the  lempemure  being  ja"  Fabr.. 

fV~p/C-a6iu;orG-p/i63i4.  0) 

Ooaii  ll  Pr.,na,  «■  KoJaiM  by  Clunie  aj  Ttmptralve.-Lrt  ^ 
VbGhUbeforebelhepreawiT,  thevolumeuf  a  piHind  in  cubic  Int, 
and  the  weight  a(  a  cubic  foot  in  poundi.  at  ji'  Fahr.    La^.V.G 

air  ihermomeiec.  tbe  decreet  oiwhich  differ  a  Utile  from  thoK  of 
a  merciirial  iheimomeici).    Then,  by  eipeiiment. 

fV.p.V.C4(io-6+0/(46o>6+H}-AV,t/r,  (4) 

where  r.  Tt  aie  the  temperaturet  f  and  33*  reckoned  from  Ibe  absolute 
tEiD.  which  it  -460-6*  Fahc.; 

plC-lvjCm:  (m) 

^ —  -i^4bO'6+3a-49a-6.  then 


ire#»   TTicn 


■tS'-S"^ 


;  (OSlraruarcl 
II  [ncorapleteJy  b 


I.  KINEMATICS  OF  FLUIDS 


oving  Biassa  ol  indefinite  length,  comp>itly 
unded  literally  b>  solid  boundaries.  When 
I  arc  complrte,  the  flow  is  ui'd  10  tale  place 
adaiy  ii  incomplete  >nd  leavei 


anal. 


:  of  the  f 


dliee 


(he  upper 
channel  01 

(1)  A  itieam  bounded  lalerany  by  diSeienlly  moving  fluid 
oI  Ibe  tame  kind  ii  lermcd  a  itirnmt. 

(])  k  jtl  a  K  Mteam  bounded  by  fluid  ol  a  diflertnt  kind. 

(4)  An  tidy,  taria  01  akirlfeel  a  a  mail  ol  fluid  the  puiiiica 
of  whkh  are  moving  circularly  or  spirally. 

(j)  In  a  sticani  we  may  often  regard  Ihe  particles  u  flowing 
along  definite  paths  in  apace,  A  chain  of  partidet  foUowjng 
each  other  along  auch  a  mutant  palb  may  be  lermcd  a  Suid 


II.  SUaiyani  VntUaAy.  Unijur 

nuyHiber  fii'aliem^  on  ^gi 
rhaneea  of  pontion  and  energy  t 
vhich  it  it  lubjected.  or  we  maj 
ion  of  nace,  and  ctmfider  the  1 
iring  and  leaving  thai  ipacv.    - 


1  nail  Vnrn'iit,  JITittoL— Then 
ig  hydrodynamidi  queniHit. 


DHEHATICS  OP  FLUIDS 

ir.  !■  fcBowim  ■  civn  puh  it  (Bf.  4),  ■  mu*  ol  nnr  ■  hu  m 
ci—m  velocity,  tfie  notion  1>  aid  to  be  indlarm.  The  tdnctic 
VBCffr  ol  the  muo  «  mmini  unchuigal.  ^  II  the  velocity  wis 
fnn  poim  la  point  ol  tiie  peth.  Ilie  aulloii  !•  eaUnl  verying  mlioB. 
If  u  ■  (ivia  point  ■  ia  opao,  the  pulldu  d  nter  elmya  enive 
wiA  the  iwa*  wineitv  «iiil  In  the  Hrae  ilinctiDii,  duriiv  aajr  vivn 
B  tenned  Mendy  Dotioo.   On  tfie  cob 
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nlodty  ol  tbe  Bnld.    Tliea  llw  vohioe  Soviaf  tbtousb  (lie 


NoiiwpnbiMvii 
fca  racky  cbKuicU. 

■^— —  ■'-  - — '  -1  losd.  ud  liltrd  111111  durina  il 

or  bed  oJlen  uid  Ip  m  larve  extent,  in  4 

bvDiva  peraBimt.  Hence  AButy  motion  afld  tvnniiienl  letime 
vc  loacciBiH  need  u  mennii^  (be  dne  thing.  The  one.  however. 
ie  B  de&nti  tenn  epplicable  10  the  motlaa  of  Ibe  wiIR.  Ibe  cnber  ■ 

lit  Thrm^ioU  StUtmi  «  lU^  UMiim  ef  H'o(fr.— Tbe  actual 

w^pfify  fa)^iDdynuriic  problem*,  limpLeT  modes  ol  diction  arc 
aMwrrl.  ud  the  thuIu  oI  theory  B  obuincd  aie  conpand  ex- 

ia  ooe  in  which  the  pvticki  Initially  liiuatcd  in  any  pbnc  cthj-i 

. »  »«'^.  "'  "1=  ••T?"  ""■ 

n " '  c™  ^Qn™cll;ri"  ^  xh, 

~ 11  ~~~~17~-    5,^uenc'°SUlon""*Thu; 

i^ — _^  11  it    the    puuclei    in    a    Ihjn 


-e::iiy 


d  tbal  the  vartatioii 


ollon.  the  inotiaa  ol  the  B 


I}.   Ketew  tf  Fbm—La  A  ((!(.  6J  be  iny  ideal  plane  nirfai^ 


ind  alter. 

baviu  a  bw  «  and  length 


Sow  ia  (be  nfbt  pr 
■viu  a  baie  «  and  length  V. 

II  the  direction  ol  motion  makca  an  angle  *  with  tba  in 
the  nrface,  (be  voLitfne  ol  flow  ia  repreacnted  by  an  obtiqi 

AA'(h|'7)pUidinthatcue 


u  ol  (be  aoiface,  let  Ih 


aatbecaaemaybe. 
I  If.  Pfimit't  4 

bounoed  find  ipace 
nntinuouily  with  tiq 


f  iL^rtbiar 

UKUutRKT.— II  (re  eoniids  any  ampfttely 

I  a  noviiu  liquid  initiaUy  ancf  fimiUy  liUtd 
id,  ilie  innbw  mutl  be  equaJ  to  tbe  outflow. 

he  voli^  <d  flow  g 


in  GUed  with  fluid  if 


hulSi 


that  ia.  (he  noi 
velocity  ol  Ibe 


k-iii. 


a(  every  point  lemaina  pOHiive.  Tbeic  w.u  ...^.u._ui. 
■f  at  any  point  (he  pKmuic  becons  nqp(ive.  indiculiii 
atreia  at  diat  point  la  teniilc.    In  Ibe  cue  ol  ordinmy 

ol  air  [n  lolution,  often  ibout  one-twentieth  ct  ha  volume.  Thla  air 
<■  diiennfcd  and  breaha  ibe  eondnulty  ol  tbe  liquid,  U  die  Dteeauic 
falb  below  a  point  correqundint  to  i(a  (euion.  It  b  for  thu  leuon 
thai  punpawin  not  dnw  water  to  Ibe  full  beifht  due  (oa[BBi|ilieric 

A  Ptiitclita  if  Uu  PrintipU  ef  CMftaufy  1>  Jk  uw  ^  ■  Slrwa.— 

from  (be  prindple  of  contjnjiiy. 

vl;-'-'   *■ 

,  and  between  A,.  Ai  by  (tnani  linca  (Ag.  >},  then,  u  tbcie 
wactoaa  reamyne^^^^ 


Ficfl. 
t.    If  the  motion  ii  ateady  (he  WFlEh(  ol  9u!d  between  !• 
!elk»Hofau.».nn.>,D»nuinniiiitant.     Hence  the  weifl 
le  wri[h(  HowingmK.     Le(  fii,  ft 


the  unK  ai  (be  weiEh(  Hi 
ntheve1acitie>.G,.  C(he 


aITv'  'rhTvolumes 
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J  IS.  SlruiK  Lhb .— TIk  iThuicttnKk  of  1  perfect  fluid,  that  ii. 


c«ivtd  tc  he  divided  by  uueaHbly  thia  parthkiiu  FdUoV' 
iitt  ol  the  wun  linn  iain  m  auiaber  df  denKBUry 
'  -' --ioon  et  lhe«t  pKtiiiDm  »re  ■>  KljiiBed  ■•■-■ 


illcr  u  the  diimctcj 


oa  udrkpky  t 

iMioo  have  hilhsto  bece  invnii- 

»iiy,  and  from  miilinn    '  ' " 

fd  lor  cvftain  ibinple  a 
'haw  hai  fDUiid 


Pnttm  H.  S.  h 


caiei  fitperimniUlly'    G««iUy  in  thete 

Jperimenti  a  ihin  ihect  ol  fluid  ii  allied  lo  fl 
b«w«D  two  junllel  plato  of  ilut.    In  ' 


X  itabic  at  almost 


eun  Una  were  found 

«.y  required  velocity.     For  ^.^^  ..h^.., 
Fic.  ij.  (a«  PtD[«»r  He1e9taw  haadwwa  thai  the 

a  perfect  Suid.    SirC.  G.  Stobn  p»nled  out  that  in  Ihiieaie,  either 
(nun  the  thinner  of  the  ttram  betmetn  it>  glm  walli.  or  the 

1  combinaticn  of  all  thoe,  the  Row  19  regular,  and  the  efTecta  of 
ineTiia  diBppear.  the  vivcoHty  doniliialing  ewrythingr    Glycerine 

Fio.  9  •bowB  tbe  SRUU  kiici  o(  a  ibeet  e(  fluid  paanai  a  fairly 
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ahipabape  body  wch  aa  a  ■crewhaft  Mnit.  The  arrow  iluwa  the 
dircctioii  of  notton  of  tJie  fluid.  Fif .  10  abowa  tb«  itrcani  linfa  lor 
a  very  thin  B'ycerine  ebeei  patnuf  a  non.ihipahapa  body,  tbe 
ttrtam  linn  beina  praciitaily  perfect,  fifl.  Li  «howa  oik  oI  Ibe 
earlier  air-bubble  ejaeiimenia  with  a  ibacEer  sheet  fil  water,     ia 

an  eddying  wake.  Fig.  12  ihowi  the  Kream  Unca  of  a  fluid  MMIIIC 
a  Hidden  contTactlan  or  Hidden  cnbrEemcnt  of  a  tape.  Laatly, 
Gf ,  ij  ahowi  the  atream  line*  of  a  current  paitinB  ao  obliqiK  plane. 
R!  S.  K^  Shaw.  "  Exptrineota  oa  tlH  N»un  of  Ibe  Surface  Re- 
■iuaiKC  ia  Pipea  and  oo  Sh:— "  r™.,  r.n  w.~^  j^k  l•tr.1^ 
"  [iiv«li(atian  of  Stmm  Li 

ofaVin 

111.  PHENOMENA  oft: 
ORIFICES  AS  A.'-"— 
I  16.  When  a  liquid  inuH  vertically  fmm  a  mull  orifice,  it  fonu 
jet  which  riaet  nearly  10  the  Icvd  ol  Ibe  Iree  aurUce  of  the  liquid 


E  DISCHARGE  OF  LIQUIDS  FROH 
' Y  EXPERIMENTS 


ri6ce  Ibe  lean  it 
with  t  by 


-dS. 


charge  for  any  hind  c^  onficc.    Except  fo 

--'^  ■^-  — --■'  a  not  approaiinate  even,  hi  mar  u  ix  la  auppgaea 

»  ».  ...^u  ....  .  theory  the  theory  n  a  falie  one. 

Uu  ef  Ue  Itrm  Had  in  ^y^aJuL—The  lerm  baJ  la  tn  old 
mitlwrunt'a  term,  and  meant  primarily  the  height  through  which  a 
'  in  actuating  a  hydraulic  macbme.    Since 
ndi  througb  a  height  k  10  the  orifice,  wc 
ead  above  the  orifica.  StiQ  more  lenently 
>vc  a  faorizDntal  plane  may  be  aaid  to  have 
lafively  to  thai  datum  plaDe.    Funher, 
>riftcc  which  produces  ouiHdw  ii  connected 
G-jh.  (he  quantity  pt^  maif  be  (enned 
iz  piewure  ncaa  at  ine  orifice.    Laatly.  the  velocily  v  V  connected 
ith  k  by  the  Rlation  •'/if-jt.  ao  that  *ltt  may  be  termed  tbe 

f  17.  Catf^naUat  Vtltttijiai  SaitlaMa.—fit  tbe  actual  velocity 
diKhaige  diSen  from  -Tuk  by  ■  imall  quantity,  let  the  actual 

beie  e.  ii  a  coefficient  to  be  determined  by  eiperiatent.  called  the 
rj/icitut  el  letonly.  Thii  coefficient  i>  found  10  be  tDlerably  ccn- 
■  nt  for  different  headtwilb  wdl-lonaed  tiioph  otificea,  and  u  very 

The  difference  between  the  velocity  of  diacharge  and  tbe  vriodty 
le  to  (he  head  may  be  reckoned  in  amiher  way.  The  total  height 
cauiin;  ouinow  conntti  of  two  paila-4ne  part  k  eipeaded 
ring  the  velocity  of  outllow,  another  t,  in  ovei^ 
xa  due  to  viacoiity  and  friction.    Let 

L-eJl. 
icnt  derermined  by  eiperiment,  and  called  tbe 
Kt  of  the  orifice.     It  ii  tolerably  coaBaal  for 
weliroimed  orilicet.   Tien 
.-VaSL-V|at*/Cl+6.)|.  (4) 


^li«^ij^ 


E  OF  LIQUIDS) 
Tk  rAtioB  bcixca  c.  >nd  b  (or  any  orifan  iKuHyfauDil: — 

••-"^rijffjf, 


HYDRAULICS 

e.  ud  I  tlH  time  In  wUefa  1  putidc  lu 


!  1  rr 
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mOlQA. 


^  uivc  ori5cei  njch  u  wein.  the  velodty  a 

-~^^---'-'*p■>l«.tcbt^i,^). 

—  -►'^  ior  practical 


Aiiiul  d{ 

>iUri  C  which  whtn  run  ubSr  x\ie  jet  dinxti  the  diicbuie 
leak,  end  whea  ma  back  egiin  ellowi  the  diacharEV  to  drop 


y  for  each  Innd  of  ori&cc,  cilkij  ilie<0f^in<  9/  cvntroiti.   . 

When  (he  ari&cE  ■•  1  ihu>ed«d  orifct  in  1  plene  iutface,  ihe 
vmhrn  gl  £.  B  on  the  mverafc  0-64,  or  the  eection  ol  the  jet  U  very 
maitf  fen-eichiht  Hi  the  ara  of  the  ari£ce. 

Cttfanl  if  Dubtorff.— In  applyiiic  the  teneral  lonnuli  O-ut 
u  >  aunai,  ii  ie  uuned  that  the  filimentt  hm  ■  coaimaa  vcTa  ' 
Hvrul  10  the  Kction  u,    Bi 


d 


ilr 


Cj.-i.ixi 


.t*t. 


-;  ™   ''ii.-Z^ifi). 

^-  wherr  c  u  called  the  fuSii 

>  if^iukarte.    Thuiloraihi 

^^^  adied    plane   orifia    c— 0-9 

''',  f  la.  EiprrimttilalBtlirmi 

-  Kfli  s/  £,.  („  d>^  t.— The 


nwi  or  fine  pitch  (Ae.  16)  UT  IH 
>e  }et,  and  then  the  duunce  betwt 

termiBed  directly  by  n 


._.  — „.j -  jnder  diHcrcnt 

tk  head  an  pmty  eiuctly  known.     Suppose  (he  lamc 


orilice  'are  lUtcd.    Lei  ti.  ti  be  the  headi.  w,  m  the  areu  oI  t) 
oriftcei.  1,.  1,  the  niefficienti.    Tbca  tinn  the  BoK  Ihmujh  tac 

"^""""""-r-ieavsia!"''- 

1 19.  CKjIuitnli  ftr  Bdlnmlki  aad  BcUmiMlitfl  Ori/Ua  —If  • 
onficc  it  fumiibed  with  a  mouthpiece  exactly  a(  the  form  o(  lb 


iww"l 


.(hand 


the  mouihpiece,  and  if  rbe  ana  of  the  oriAce  h  ne 
(he  cDdt  el  pipe*.  10  avwd  ibe  kie  of  bead  which  oc 
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not  done;  and  nich  a  belliBoath  may  alio  have  the  form  of  the  ooo- 
tracted  jet.  Fig.  19  ahowi  the  proportion*  of  such  a  bdlmouth 
or  bellmouthed  orifice,  which  appcoaunates  to  the  form  of  the  con- 
tracted jet  niffidently  for  any  practical  purpoae. 

For  tnch  an  orifice  L.  J.  Wetsbach  founa  the  following  valuta  of 
the  a)eflScientt  with  different  heads. 


Head  over  orifice,  in  ft. «  A 

•66 

1-64 

11*48 

55-77 

337-93 

Coefficient  of  velocity  »c»  . 
Coefficient  of  resistance  ^c 

■^ 

5g 
•069 

■975 
•053 

•994 

•OI3 

•994 

•OI3 

As  there  is  no  contraction  after  the  jet  issues  fnim  the  orifice, 
Ca»i,«*c«;  andthefefoce 

I  3a  Co^UiaiUforSharp^iedorwirlmattySkarp-edfedOrifices.'- 
Tncre  are  a  very  large  number  of  measurements  of  discfaaige  from 
sharp-edged  orifices  under  different  conditions  of  head.  An  account 
of  these  and  a  very  careful  tabulation  of  the  average  values  of  the 
coefficients  will  be  found  in  the  HydnmUct  of  the  late  Hamilton 
Smith  (Wiley  A  Sons,  New  York.  1886).  The  following  short  Uble 
abstracted  from  a  laiJBer  one  will  give  a  fair  notion  of  now  the  co- 
efficient varies  acoordug  to  the  most  trustworthy  of  the  e^ieriments. 

Co^guietU  ^  Dhckarptfor  VerHeal  Circular  Orifices,  Sharp-tdged, 
with  fne  Dueiarge  into  (k§  Air,   Q^ctH (agA). 


Head 
measured  to 
Centre  of 
Orifice. 

Diameters  of  Orifice. 

•09 

•04 

'10 

•30 

•40 

•60 

1^0 

ValuesofC.                              | 

0-3 

o-S 

I'O 

n 

ao^o 

•  • 

•  • 

'633 
<I4 
'601 

•637 
'630 
*6a6 

'633 
.614 

1? 

•605 

•599 

•631 
-618 

•610 
•608 

•6Q3 
•600 
•596 

•  • 

•  « 

•601 
'601 
•600 

•599 

1 

•596 

•  • 

•  • 

•596 

•  • 

•  ■ 

•588 

•594 
•595 
•597 
•597 

•596 

•  • 

•  ■ 

•583 
•591 

1 

•596 
•594 

At  the  same  time  it  must  be  observed  that  differences  of  sharpness 
in  the  edge  of  the  orifice  and  some  other  drcumstanoes  affect  the 
results,  so  that  the  values  found  by  different  careful  experimenters 
are  not  a  little  discrepant.  When  exact  measurement  of  flow  has 
to  be  made  by  a  shaip^edged  orifice  it  is  denrable  that  the  coefficient 
for  the  particular  orifice  would  be  directly  determined. 

The  following  results  were  obtained  by  Dr  H.  T.  Bovey  in  the 
laboratory  of  BfcGUl  Univerrity. 

Coefficient  of  IHscharg^  for  Skarp-eigtd  Orifices. 


Beadfai 
ft. 

FormafOrflka. 

Squum. 

RcctMwnkrBAlk 
afS&n4:t. 

Rccua« 

ofsa 

s  tA:i. 

Or- 

Qdar. 

Ste 
fctlol. 

mtkal. 

miial. 

Loog 
Skks 
bed- 

MStiL 

nrtkal. 

SdS 

hori. 

Tn. 

1 

•6ao 

•637 

•6a8 

•64a 

tg 

•663 

•664 

•636 

a 

ti 

•630 

•638 

11 

•650 

•651 

•638 

i 

•616 

•618 

•639 

-641 

-64a 

•633 

•607 

•614 

•616 

•636 

•637 

•637 

•637 

•630 

8 

•606 

•613 

•614 

•633 

•635 

•634 

•635 

•619 

•618 

10 

•605 

•613 

•613 

•633 

•634 

•63a 

•6.\1 

13 

•604 

•611 

•613 

•6aa 

•633 

•631 

■631 

•618 

\i 

'604 

•610 

•6ia 

•631 

•633 

•630 

•630 

•618 

•603 

•610 

•611 

•6ao 

•633 

•630 

•630 

•617 

18 

.603 

•610 

•611 

•630 

•631 

•630 

•629 
•638 

•616 

30 

•603 

•609 

•611 

•630 

•631 

•629 

•616 

The  orifice  was  o*io6  sq.  in.  area  and  the  reductions  were  made 
with  g  >33'176  the  value  for  Montreal.  The  value  <^  the  coefficient 
appears  to  increase  as  (perimeter)  /  (area)  increases.  It  decreases 
as  the  head  increases.  It  decreases  a  little  as  the  siae  of  the  orifice 
is  greater. 

Very  careful  experiments  by  J.  G.  Mair  IProc,  Inst,  Cio.  Eng, 
Ixxxiv.)  on  the  dischaige  from  circular  orifices  gave  the  results 
shown  on  top  of  next  column. 

The  edges  of  the  orifices  were  got  up  with  saapqs  to  a  sharp 
square  edge.  The  coeflkienu  generally  fall  as  the  head  increases 
and  as  the  diameter  increases.  Professor  W.  C  Unwin  found  that 
the  reaolts  agree  with  the  formula 

c  «o^6c75  -H>-oo98/V  *-OK»37d; 

wbcie  A  is  in  feet  and  d  in  inches. 


Co^fficienU  of  Disehartt  from  Circulcr  Orifices. 
Temperoimre  5/*  to  55*. 


Head  in 
feet 

Diameters  of  Orifices  in  Inches  (tf).                   | 

I 

li 

li 

If 

a 

a* 

2\ 

^f 

3 

•75 

I'O 

135 
i'50 

«75 
a«oo 

Coefficients  (e).                               | 

•616 
•613 

•613 
•610 
•61a 
•609 

•614 
•6ia 

•61a 
•611 

•613 

-616 
•61a 
•610 
•611 
•611 
•609 

•610 
•611 
•608 
•606 

SI 

•616 
•61a 
•613 
•610 
•611 
•609 

•6ia 
•611 
•608 

;607 

"602 
•604 

•603 
•604 

•604 

.605 
•607 
•607 
•604 

.609 
•609 
•606 

is 

•605 

The  following  uble.  compiled  by  J.  T.  Fanniiw  iTreoHse  om  Wakr 
Sup^y  Bniineering),  gives  values  for  recungular  orifices  in  ver- 
tical plane  surfaces,  the  head  being  measured,  not  immediately 
over  the  orifice,  where  the  surface  is  depressed,  but  to  the  still- 
water  surface  at  some  distance  from  the  orifice.  The  values  were 
obtained  by  graphic  mterpolation,  all  the  most  reliable  ex- 
periments being  |Notted  ana  curves  drawn  so  as  to  average  the 


CoeffidenU  of  Disckarn  for  Rectangnlar  Orifices,  Skarp-ed^ 
in  Vertical  Plane  Surfaces. 

Bndio 

CCBMOI 

Oftta. 

JUdooflieisitfteWiddi.                                     | 

4 

1 

ll 

1 

1 

I 

k 

1 

FwL 

m 

«« 

^M 

m  m 

i! 

2m 

o-a 

•3 
•4 

t 
l 

•9 
i>o 
135 
1^50 

1-75 

a 

335 

3^50 
3-75 

3 

3-5 

4 
4-5 

1 
I 

9 
10 

«5 

30 

25 
30 

35 
40 
45 
50 

'6380 

•6373 
•6350 

•6308 
•6158 

-6134 
•6090 

•6060 
•6035 

•6040 
•6066 

■  ■ 

•  • 

■  ■ 

•  • 

•  • 

•  • 

•  • 

•  • 

•6r88 
•6187 
•6186 
-6183 
•6180 
•6176 

•6173 
•6170 
•6160 
•6150 
•6138 
•6134 

•6064 
•6036 

•6Q30 

•6015 

•6018 

•6034 

•6038 

•6034 
•6039 
•6045 

•6053 

•6060 

•  • 

•  • 

•  • 

•  • 

•61*30 
•6134 
•6135 
•6140 

•6144 
•6145 
•6144 
•6143 

•6133 
•6133 
•61 10 
•6100 
•6088 

•6o6« 
•6038 

•6033 
•6014 
•6010 
•6010 

•6oia 
•6014 
•6017 

•603i 

•6035 
•6039 
•6034 

•  • 

•  • 

•59«4 
•5994 
•600Q 
•6006 
'6010 
•6018 
*6oa6 
-6033 
•6036 
•6009 

•6048 
•6050 
•6047 

'^ 
•6030 
•6011 
•6010 
•6010 
•6010 
-6011 

•6013 

•601a 
•6013 
•6014 
•6015 
•6016 

•6018 

•  • 

•  • 

•6063 

•608a 
•6086 
•6090 

•6095 
•6100 

•6iQ3 
•6104 
•6103 
•610a 
•6101 
•6100 

•6063 

•6044 
•603a 
•6033 
•6015 
•6010 
•601a 
•6014 
-6016 
•6018 
•603a 
•6036 
•6030 
•6035 

•  • 

•6140 
•6150 
•6156 

•6163 
•6165 
•6168 
•617a 

•6173 
•6173 
•6168 
•6166 
•6163 
•6157 
•6155 
•6153 
•6146 
•6136 
-6135 
•61 14 
•6087 
•6058 

•6033 
•6030 
•6010 
•6013 
•6018 
•6oaa 
•6037 
•6033 
•6037 

•6043 
•6050 

•     • 

•6393 

•6313 
■6317 
•6319 
'6333 
•6333 
•6330 

•6317 
•6313 

•6307 
•6303 

•6333 

•6303 
•6154 

•61 10 

•6073 
•6045 
•6030 
•6033 
•6036 
•6040 
•6044 

•6049 
•6055 
•606a 
•6070 

•6333 
•6334 
•6334 

•6333 
•633a 
•63S 
•6336 
•6334 

•63ao 
•63x3 

^ 

•6391 
•6386 
•6378 

•6373 
•6367 

•63aa 

•630a 

•6154 

•61 14 

•6087 
•6070 
•6060 
•6066 

t&x 

•6093 

•6103 
•6114 
•6135 
•6140 

I  31.  Ori>fcei«dk£^i;f5:riu*Me7%tdbi«s«.--Whentheedge^ 
the  orifice  are  not  bevelled  outwards,  but  have  a  sensible  ti»L?jna^ 
the  coefficient  of  discharge  is  somewhat  altered.  The  foUowing 
Uble  gives  values  of  the  coefficient  of  dischane  for  the  arrangemenu 
of  the  orifice  shown  in  vertical  section  at  P,  Q.  R  (fig.  ao).  The 
plan  of  all  the  orifices  is  shown  at  S.  The  pUnks  forming  the  orifice 
and  sluice  were  each  a  In.  thick,  and  the  orifices  were  all  34  in.  wide. 
The  heads  were  measured  immeidiately  over  the  orifice.   In  thk  ( 


Q-c6(H-*)V|3g(H-f*)/a}. 
1 33.  PartiaUy  Suppressed  Contraction.—Siticte  the  cootractkm  of 
the  jet  IS  due  to  the  convergence  towards  the  orifice  of  the  issuing 
streams,  it  will  be  diminished  if  for  anyportion  of  the  edge  of  the 
orifice  the  convergence  is  prevented.  Thus,  if  an  internal  rim  or 
border  u  applied  to  part  of  the  edge  of  the  orifice  (fig.  3i),  the  con- 
veivence  for  so  much  of  the  edge  b  suppressed.  For  such  c 
G.  Bidooe  found  the  following  empirical  formulae  applicable:— 
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TabU  qf  C&efieienU  rf  Diukat^for  Redanpdar  Vertical  Orifices  in  Fig.  20. 


+1 


HndA 
above 

Onfinr 
IB  lecc. 

Height  of  Orifice,  H-k,  in  feet. 

X-3I 

0-66 

o-i6 

OIQ 

P 

Q 

R 

P 

Q 

R 

P 

Q 

R 

P 

Q 

R 

SI 

3-28 

4-a7 

0-598 
0-609 

0-6I2 

o-6l6 
o-6l8 
0-608 
0-602 
0-598 
©•596 
0-595 
0-592 

0-644 
0-653 

t^ 

0-649 
0-632 
0-624 
0-620 
0-618 
0-615 
0-61 1 

0-648 
0-657 

t^ 

0-653 

t^ 

0-622 
0-620 
0-617 
0-612 

0634 
0-640 
0-641 
0-641 
0-640 
0-638 
0-637 
0-637 

t^^ 

0-634 

0-665 
0-672 

0-674 

0-675 
0-676 
0-674 

0-673 
0-673 

0-672 
0-671 
0-669 

0-668 
0-675 

0-676 
0-675 
0-674 
0-673 
0-672 
0-670 

0-691 
0-6B5 
0-684 
0-683 
0-678 
0-673 
0-672 
0-672 
0-672 
0-671 
0-668 

0-664 
0-687 
0-690 
0-693 
0-695 
0-694 
0-693 
0-692 
0-692 
0-691 
0-689 

0-666 
0-688 
0-692 

o*«95 
0-697 
0-695 
0-694 

0-693 
0-693 
0-692 
0-690 

0-710 
0-696 

0*594 
0*692 

0-688 

0-680 

0-678 

0-676 

0-676 

0-675 

0-672 

0*694 
0-704 
0*706 
0-709 
0-710 
0.704 
0-701 
0*690 
0-098 
0-696 
0-693 

0*696 
0-706 
0-708 
0-71 1 
0-712 
0-705 
0-702 

t^ 

0-696 
0693 

For  iQctangnhr 

c«  -0-62(1  +o-  is^fp) ; 
far  Gucnlar  onfioet. 

C0  -  0-62  (I  -f  o-  X28fi/^) ; 
«  b  the  kflcth  of  the  edge  of  the  oribce  f>ver  which  the  border 
rwtnd%  ftad  p  is  the  whole  lei^^th  of  edge  or  perimeter  of  the  orifice. 
The  foDowing  are  the  values  of  c«,  when  toe  border  extends  over 
|.  f  or  I  of  the  whoic  perimeter: — 


I  24.  Orifices  Furnished  wiik  Channeb  ef  Disekargi.—'Xhitat  ex- 
ternal borders  to  an  orifice  also  modify  the  contiactton. 

The  following  coeflBdents  of  discharge  were  obtained  with  openl 
in^  8  in.  wide,  and  small  in  proportion  to- the  channd  of  approach 
(fig.  22,  A,  B,  C). 


•IP 

Ct 

Rectangular  Orifices. 

Circular  Orifices. 

0-25 
0-50 
0-75 

0-667 
0-691 

-640 
•660 
•680 

of  mlp  the  formulae  are  not  applicable.    C.  R. 

Bomemann  has  shown, 
however,  that  these  for- 
mulae for  suppressed  con- 
traction are  not  reliable. 

I  23.  Imperfect  Con- 
trcclien. — If  the  sides  of 
the  vessel  approach  near 
to  the  edge  01  the  orifice, 
they  intofere  with  the 
con  vcfgenoe  of  the  streams 
to  iriiich  the  contraction 
is  due.  and  the  contraction 
is  then  modified.  It  is 
ypenerally  stated  that  the 
influence  of  the  sides 
begins  to  be  felt  if  their 
di^noe  from  the  edge  of 
the  orifice  is  Vtm  than  2-7 
timet  the  cunesponding 


Fic.  2a 


Fto.  21. 


width  of  the  orifice.    The  coefficients  of  contraction  for  thia  case 


fMt. 

Aibtet                                        1 

•o6s6 

•1<4 

•j>» 

-«S6 

t'640 

a>» 

4'9a 

6s« 

9U 

A) 

Bf  0-656 

C)     ^ 

A) 

B  (0-164 

c). 

-480 

:^ 

.487 
■585 

-511 
•510 

•553 
•577 
•571 
•614 

•g4 
•633 

-506 

•59a 

•631 
•617 

-645 

•599 

•625 
•626 
652 

•601 
-600 
•610 
•624 
-628 
•^5« 

•601 
-602 
-610 
•619 
.627 
■650 

•601 
-6Q2 
-609 
•613 
•623 
•650 

•601 
-601 
•608 
•606 
-618 
•649 

oriBoei 


1 25.  Jneenion  of  Ike  /(Si.~-When  a  Jet  issues  from  a  horizontal 
,  or  is  of  small  size  compared  with  the  headt  it  presents  no 


ct  o 

A    ^ 


Y 


FxG.23. 


maifced  oeculiarity  of  form.    But  if  the  orifice  b  in  a  vertical  sur- 
face, and  if  its  dimenaioos  are  not  small  compared  with  the  head* 


Fiaaa, 
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undcTMH  a  «na  of  «neutir  clujigtl  <il  fom  ifta-  Iavuw 
i6«.   Time  ■nn  Gnt  iiiVT«]sansi  by  C.  Bidsae  (17S1-181.. ,         ,     . 
"'  "   "     nuj(lBiM-l8;o)  «ie»Blfeiljailr(™diflmin     liinply  It 
d   Rlyloih  {f><<.  Xtf.  Sec.   ui^   71)  Id-     •urlacr.^ 
onni.  (he  upper  Ctunriviag  the  ihipc  of 


Lcl  d,,  si  <li(.  3t)  be  in 
Ibe  f  nx  siriuc   Thc&lu 


pRvioui  ibeeu.    Lord  Rxylogh  mcrTpu  ui  opiuuikn  of  t 
tncdon  fine  ■iomhI  by  H.  Bull  (1803-1878),  umdy,  tl 

f  36.  hituiiK*  (^  TemjmiMrt  n 
W.  C.  UniriD  lound  (nil.  l/ag., 
ibaiP'CdgH]  ori&fa  lonpcnture  b. 


■ffl  of  Ori/uti- 
■  1878,  p.  J8| 
y  B^l[  TnguH 


loid^  or  bdl-moulhal  orifice  I 


■D  iDcnoK  in  vdodty  ol  dbchuEe  of  4^  vhta  tbc  toopoi 
iocRued  130*, 

■    ^    .._■_  ,tp„(fj  theie  ofpcrinwaU  on  a  aucb  lar^pr 


and  o.fci' 


the  coeAcicnt  was  0-604  ■(  57^ 
lU  diBtrena.  With  1  cunoidkl 
SJ"  »ad  09S1  at  170*  F.    The 


ihcFwin|[  Ibat  the  routaDce  decRuu  tc 
temperature. 

I  a?,  fir*  ffflw  Nm^a, — Expenmeflti 
Freepuo  oD  the  coei&deiil  of  dlKbaiie 
uted  for  Ere  punxno.  The  coefhcimi  wi: 
Doizte:  0-091  for  t  io-1  0'97>  <«  i  i 
SSs^^ud^hT^^tTij  ftjrf  « 
xxL,  1M9).  Olb«  Idthii  of  niB 
for  which  the  coeffidEut  ma  snj 
rv,  THEORY  OF  THE  S: 


iboat  ball  at  the  hij^Fr 
Lave  been  made  by  J.  R. 

b!r'*-97*lot  li'o"  aS 
on  a  uper  plar-jape,  and  the 
.■  pi^  (AiKtr.  &c.  C».  £■{. 
re  tried  iudi  aa  nog  oodIu 


?k^' 


dulribution  of^prtvure  i 


a  a  ibtKiectcd.  tbc 


(STEADY  HOTtOH  OF  PLtnoS 

tbe  (fleet  oteddiea  produced  t^  the 

the  Aepih  bdov  tl 

■nd  fubfnined  only  to  th,  ^-„ 
Tbut  ui  a  jet  faHlng  Irrdy  ia 


)pie  acid  UBportaDI  result 

f^->5ibeaiiyofKekiiientaryitieam,EaBtteadn^nHn^ai 
,    Then,  from  the  ueadineu  of  the  motion.  AB  ii  a  E:xed 

path  in  tpace  chrouah  which  a  iircun  of  Auid  ii  cDnuanily  Bowitttt. 

Let  00  be  the  free  aurlacE  and  XX  any  horiioaul  datum  line.   I,ct 


A    -■^'_''""'^__J_,_^     ?      f. 


I'B'.  Then  AA'.  BB'  are  equal  to  w,  nl.  and  the  votumea  of  Buid 
lA'.  BB'  aie  the  equal  inBow  and  outflow -Qf-iM-iWil.  ia  the 
- — ■  -^ —      " upfnaa  tlie  filameot  AB  aurrounded  bf  ot'-- 


traWc^  fJ^otB-;  that  ia.  CQl  {a-s).  tE"™!  ej  Ibe 
preaHim  oa  the  endi,  reckoning  that  at  B  nt^live,  becauH  it  ta 
oppoaite  to  the  direnion  of  motion,  j.  (fttXtl) - tp^XM] - 
Ql{p—p\}-  The  change  of  kinetic  energy  in  the  time  x  ia  the  dlBer. 
cnce  of  the  kinetic  energy  originally  poaaeaaed  by  AA'  and  that 
finally  acquired  bjr  BB',Tor  in  the  mtermediale  part  A'B  thne  ia 
no  change  erf  kinetic  energy,  in  conaequerKe  of  the  eieadineai  cf  the 
motion.  But  the  maea  oTAA'  and  B&'  it  CQl/r  and  the  chinft  ol 
kinetic  energy  ia  therefore  IGQI/(1  in'/i—^/i).   bqiutiof  tbia  10  the 

Dividing  by  GO/  and  rearrangmg  Che  terma. 

It+pS+^-COl 


Nowta/2, 


he  velocity  a.  pJG  la  Che  had  eqtlivikol 


»  coasdered,  per  li  of  fiidd.  cftimatcd  with  ccfeniK*  to  cha 


STEADY  MOTION  OF  FLUIDS) 

dmiia  liH  XX.    Htm  wc  «  tbu 
the  fotnctiofl*  puncd  tbrn 
VBifornily  diKribuftd  Alogg 


HYDRAULICS 


licK  motion,  undo' 

«bovt,  Ihe  total  enofv  per  lb  of  fluid  U 
tint   litlwIrHBrfw  ol 

Ibedtpttu   ' 


W'S 


luriKly  fianlkl  to  the  dl 


uol  kochu  t-ti-#^+i  and  yW-filG+tt  above  the  duon 
bK  XX.  TIk  diBcTmcr  of  levd  ct  the  pranire  coIudd  Ion,  or 
tfc  lal  o<  Im  HitKC  kvd  bciinxn  A  and  B.  i>  IhcRCon 

J-(P-^)/G+(.-t,). 
aadikiibvKiiiuIoiidl.In''  (n'-i'Vit.    Tlui  k.<hc  Fall  of 
bH  taUet  Iml  belmea  Iwo  icnion.  '„  equal  -  ■'■-  ->■' 

ti  due  lo  the  vtlociiM  at  itit  ■Klion 

"'  ■  -■      ■■      of  hydraulic  eradi 

"a  ia  tlie  Hue  the  heijhi  of  whicli  abc 

B  ol  tin  «le«iiB«  and  prenin  bead  at  that  i. —  .. 

.  ,-..   ^>g»  drawn  at  H  ft.  above  XX  by 

■     "  -  ■  .    ,_ZJ,,; — 'n  187J.  W.  FiDude 


pR^ecled  aurface  aa  HI,  and  the  preaaurei  panlld  la  Or  ana  at 
the  pipe,  oormal  to  tbeie  projected  aurlacea,  balance  each  other. 
Smilaily  tbe  prouirs  on  BC.  CD  balancs  thoie  oa  GH,  EC.    In 

Huxea,  due  xa  tbe  flow  ot  liquid  pvaUd  to  tbe 


;: 

Ji':' 

t 

^ 

.^ 

l—l 

Lj 

Ul 
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nbcllwpr 


wincky  u'b  it  I 

L«  i  -  Hr-H  be  tsmcd  tbo  VcBtuii  IkhL  tbes 

fram  wUdi  the  velochy  ilmugh  the  ihrnU  mad  the  £i 
puis  an  be  cilciiliiwl  if  [be  uiu  >i  A  and  B  m 
obtemd.    Tbui  if  tbt  dkninn  u  A  *iid  B  in  4  » 

■  -  V  »i/BM  btt)  - 1-007  V  dl*). 
1  Vtatori  be*d  it  11  it., 

rttoftbeLuii    """^ 
>!XI)'S7-3SI  oib.  It. 


Illlwet 


w  .<« 

^ _._    _         ie^MMui ^     _. 

1^  due  to  biokm  ud  cddyinf  betvccB  A  ud  B.  ToBt 
u  the  thiou  vtiT  oialy  Hentel  ■uniradi  it  by 

puauc  wmniiBiiftiin  Wkh  tbe  Onat  t^  •evenl  i.. 

■ '—-J  •-  mdoiite  to  pRveai  eemdoa.    Though  mo- 

ddnu  umucfa  u  ponbk  tbce  it  nfiie  eddy 
X  o<  th^  to  aiue  alamol  bcul  beHKea  A 

,  .ay  fno  ■  fnctim  c<  •  (out  u  petbipt  J  fi. 

■t  tbe  hifheic  vdoeltlei  at  which  ■  meter  cu  be  onL   Theeddyins 
■Ih  iffacu  ■  little  tbe  Ventufibexl  I^    r~_«._ih.  .n  _.»{: 

~  e  imsfe  of  tbii       ~  '       ' 
■r  lor  Irictioa.   . 
taalk  Inn  o^ 


It  ^ib.  ibenEoR.  ■  new  pudtkn 
•n  oi  tix'dith,  and  Irom  tOt  the  vuiatJoB  of  tM  b  iit- 

'««<  MnnuUi  give*  tbe  vuiuiniol  I 


■STCADY  UOnON  OF  FLUIDS 


Fio.34. 
mikigi  en  utle  4  with  the  venial.  Let  P.  Q  be  two  pwtick* 
moving  ■IcKift  cheie  Maet  et  a  dimna  PQ-^*  end  lei  (  be  the 
bcicht  of  Q  lUMvt  Ibe  bcriionul  plane  witEi  refereaa  10  which  thi 
eneisy  it  meaiuied.  t  iu  velodty,  aod  f  iujMiire.  Then,  il  H  i> 
the  total  enero  at  Q  per  unit  of  weight  o(  Suid, 


[-J.+i*/C+.*/r, 


where  the  laiC  term  (Unppean  if  tbe  nwtiaa  ii 
Now  ima^nc  a  unaU  cylinder  of  Kction  ■ 

aotTiftlful  fofT*.  itt  wei^t  and 
volume  u  m^  and  iii  vnvht  Cut 
of  the  loreo  paiallrl  10  I^J— 


idF.  But 


(I) 


.  fS!M!'L 


■tniftat  BtEam  Uoei  (lig.  3 
tod  from  b).  (>).  1 33. 


tlui  with  (1]  we  tie  chat 

it+iplC-a; 

ure  variet  hydronatially  ai  in  >  Huid  •■  Ittl.    For  it 


^p'.%^ 


^^"  *S"  ^m  ''"'*  "■ 

itiet  ate  ti  and  1,,  and  the  preBum  p,  and  h-    ^kx 
tt  each  cyiiodhci]  tectxHi  oi  the  cnimnt  it  the  tame, 
Q-iiritoi-iimln 

tjtt-tjtt- ( 


>  The  foUoning  theomn  it  taken  Imin  a  nper  by  ].  H.  ConerilL 
"On  the  DiRiibotionDlEnerEyiaa  Haw  ol  Fluid  in  Steady  Mown.' 


STEADY  MOTION  OF  FLUIDS) 
Tlv  vtlooty  iwotild  be  infiniit  il  rjdii 


i«ficil«l  by  Ita  p 

qiui-hrtxftiali  ol 


.trs: 


t,;; 
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ating  icording  lo  Ebe  Uw  lUEed  above,  ud  the  heAd 

j  J5    Fgrud  IVim.— It  (he  lao  d(  moiiaii  in  i  touting  cunenl  ii 

ante  the  vanaiion  o(  velocity.  The  limpleit  uk  u  that  of  a 
rotatina  current  in  which  all  the  panklet  have  equal  uifukr  velDcity. 
at  for  lutaivc  wh^  they  are  driven  round  by  radiatin  paddLat 
revolvint  unitornily.  Then  in  equation  (I),  f  33,  conudcnnc  two 
circular  nream  Una  tt  ndii  r  and  r+d>  ^fv■  17).  we  have  >>r, 
it-4r.    iriheanEularvelocity  iia.  Iheni-aranddiwidr.    H«a 

dH  -  .■«(r/(+.Wr(*  -  J»Wr/( 
Coni)>irJn[  thii  with  (1).  f  3J.  and  putting  d>-o.  became  the  nuliaa 
ji  horuontal. 

iplG-^ri.lt. 
WC-^V/it+cooaant.  te) 

'■      ind  velodly  ol  ■ 


bi  tad  head  lor  eKh  «rcsni  lir 


.-.dH -d^/C+rtW(-a  (7) 

Cmatn-twoHrraniliiieial  mdilraadr+dr  (tc-Jfi).   Then  it 
Ul.iu.r-rawl^-d'. 

t^Tl^"'  .  Of 

fiTtmat  ia  the  itme.  andlornuilae'sand  6  are  ap^icable  to  Ihii 

hti  Sfnl  VMei— At  in  ■  radiating  and  cirtuUt  current  Ih. 
"■--  imei  DWiioA  are  the  >ame.  ihey  wiJL  a]» apply  lo  a  vortei 

:h  the  bhkioii  it  compouncicd  oT  ihcif  — ■ ■-  -*-"  -"^ 

n,  ^ovidfd  the  radial  rcHnponenl  of  tt 


•  •<wh  Ike  >nt>n 

^ovidfd  the  radial  rcHnponenl  of  the  monon  i 
■•  Ihc  ridilB  H  in  (  radial, cumnt.  and  the  I 


<»  ndm  ■(  the  fom.  aid  the  iuid,  wiU  dwriC  nrnm  ]in< 

!■?"'     "niM   u.  the  itreani  Knn  wUI   be  loiarlthqic  i^ral 

E™e  "  turhint  imo  a  thuber.  It  fornu  a  tree  vorlea  of  Ihii  kin 
Tkt  wan  ftn  vlntt)'  owwarda,  in  vthKlt/  dintoMiai  mi  ii 


^naiJItl 

(ft-^)/C  -a'(r^,f)/ll-  (B^'Jrtg. 

within  outwarda  in  i 


:h  In  radial  tect  lont  \%  a  parabola,  and  lurfacca  of  equal  pcoHtv 
panboloidi  tA  rcvcdution  (Ag.  J7j. 

DruiPATiON  or  H IAD  m  Shock 
t6.  JttJdlbn  s/  Priistut  and    ViJkiI;  m  n  jlriow  ia  Slitit 
!«■  wikM  IW   ttanfii  */  Stilvm   p/  Itl  5lraw  tn  Atn-pL— 

:h  diuiplic  «i"iy.  The  eneiKy  abwibed  in  producing. rotation 
t  once  abalracicd  irom  thai  eRrctivT  in  cauiing  thfcBow.  and 
">y  Irictional  miuancn  due  to  the  rand 
iiu  parti  ol  the  Hijid.  In  luch  can  ihr 
ally  in  the  fluid  ia  too  important  to  be 
"*   -  '--t  ii  commonly  tmnnl  e 


rtbllvc  motion  of 
neglected,  and  the 


HYDRAULICS 


Bui  if  work  u  fipemifd  in  BmAudnr  mrnUr  eddyuu  D 
bud  it  Uk  hcwki  CD  >ill^  d^niiSdK^ 


Tbe  borinaal  duncr  sf 


ma/y^  ol  mancaluiD  bi- 


o(aA' 


(G/,H>(.i.d(C/,)l>,(. 
Tbc    cJuDR    o4    nto- 
IIIHllUlBl.lllwrfm(G/()Q((B-.l.      EqwllDElbil        -      ' 

■he  poniiHu  a[  nuul  in  conuct  vitli  AE.  BF  wh 
piLh  g|  ihc  itruiii.   Tliai  (tinu  Q—4(i) 

f/G+.'/jt  -  WC+»i'/>(+fr-*)'/»»- 
ram  thF  nprvuion  {l)h  I  t^  obUloe 


Thu<liff( 

i»  inuJblc  inumil  w 
ThM  a.  {r^VIlt  •>" 
u  the  farad  IhI  in  ill 


ihUcoutocX 

8i 

Ibrcunwhm 
m  00  iht  righi. 

a  .1  CD.  wEich 


ibrupl  duoee  of  sKtioo. 

whm  In  abrupt  chiop  or  ■rciionoccun.ibelitad  due  to  then 
velociiy  i«  la«  in  tnock.  or  {t-*t)*!n  foot-poundt  oJ  cnei 
wAiicd  for  cjcb  pound  of  Huid.  Eiqwrimcnt  vniiiH  (hit  i 
''    '  f>— f  ippMrr  to  be  idmiMibk- 


e  the  prcHon  hud  al  CD  ia  IhcKuoda 
IT  by  ibe  quantity  (t-ti)"/!!.  ot,  puitin 


V.  THEORY  OF  THE  DISCHARGE  FROM  ORIFICES  AND 
MOUTHPIECES 


pitu'^  Birii.—ln  oiie~ipcci»f  ( 


(DISCHARGE  FROM  ORIFICES 

0-^7t--.  thc°>nipubc  oTu*?  bon^^L  aiJ^TiBim  «?il^'™ 

Tbe  prcMun  on  Ibe  udt  OC  ol  tbe  nam  will  bt  baUncnl  by  (Iw 
pTHNirtoa  Ibe  OHioBla  Ade  OE.  and  B  Tor  all  otbcr  aontontol  ibv 
vtrtkal  Hrfacca  of  ibe  maw.  nceptiat  the  ponioa  EF  oppoutc  tbe 
noutbpKce  and  ibe  Hiifacc  AdaBo^  ibejct  On  EF  ibrpfviaur*  tt 
HDIply  tbc  hydfiHUlic  pnaun  diK  [D  the  depth,  ihal  u.  (*.+C*)a 
On  the  •uitia  and  Klim  AaaB  ol  the  jct.  the  b<icmHiuTr«i.ha<>( 

fticarprojrct 


UXl 


c°  Ji,'^ 


igtolm, 


m  B  lG;i)-^i.     Equalinfin 


■■■*"3:rra«i-/ii«,i 


a  mult  cofliGrmcd  by  ckperimcnt  vhh  nouthpHca  of  thii 
A  timilar  Iheortlicaf  invtUieatioa  it  not  powblc  for  oribc 
plaoe  hirfvft.  b«cau«e  the  Wlocity  aloog  tbe  *idn  of  ~*"  ' 

Ibc    neighbourhood    of    th»  f-ifir.  i.  nm    _>  unall    ih 

iKtkclnl.     Tlie  Rsultu 


^ ion  Ahown  in^-  4iHveluvt  at  M.fi- 

n-f-aH+p..  lni«iiaithe«valiKiinCj)-i>9 
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yAtn  i  k  the  difference  of  level  of  the  head  and  tail  water,  and  may 

be  ccmed  the  eitctwt  head  producing  flow. 
Ccat  wken  Ike  Freuwts  are  different  on  the  Free  Surface  and  at 

the  Orifice.— Let  the 
fluid  flow  from  a  vessel 
in  which  the  pressure 
b  ^  into  a  vessel  in 
which  the  pressure  is 
pt  fig.  43.  The  preft- 
sure  p»  will  produce  the 
same  effect  as  a  layer 
of  fluid  of  thickness 
^G  added  to  the  head 
water;  and  the  pres- 
sure p  will  produce 
the  same  effect  as  a 
laver  of  thickness  pfC 
added  to  the  tail 
water.  Hence  the 
effective  difference  of 
level,  or  effective  head 
producing    flow,     will 


ik-*»+^/C-p/C: 


Fic.  4?. 
and  the.  velocity  of  diaduTve  will  be 

We  may  csncas  this  result  b^  saying  that  differences  of  pressure  at 
tl«  (nee  soiface  and  at  the  ovificc  are  to  be  reckoned  as  part  of  the 
effective  bead. 

Hence  in  all  cun  thus  far  treated  the  velocity  of  the  jet  is  the 
vetooty  doe  to  the  effective  head,  and  the  discharge,  allowing  for 
contraction  of  the  jet.  is 

Q-CM»-rwV(3gA),  (5) 

where  w  b  the  area  of  the  orifice.  a#  the  area  of  the  contracted 
icctiofl  of  the  jet.  and  k  the  effective  head  measured  to  the  centre  ol 
Ike  orifice.  If  k  and  m  are  uken  in  feet ,  Q  is  in  cubic  feet  per  second. 
It  M  obvious,  however,  that  this  formula  assumes  that  all  the 
fiUineiits  have  sensibly  the  same  velocity.  That  will  be  true  for 
ii<iruoAul  orifices,  ami  very  approximately  true  in  other  cases,  if 
tbc  dmensioos  o(F  the  orifice  »n  not  large  compared  with  the  head  k. 
in  Uire  orifices  in  say  a  vertical  surface,  the  value  of  A  is  different 
for  diffcrnit  filaments,  and  then  the  velocity  of  diffeient  filaments  is 
•ot  wsiibly  the  same. 

SiMPLB  OaiPicES— Head  Constant 
1 19-  Urgi  Rectamnlar  Jets  from  Orifices  in  Vertical  Plane  Sur- 
fcas.  -Let  an  orifice  m  a  vertical  plane  surface  be  so  formed  that  it 

produces  a  jet  having 
a  rectangular  con- 
tracted  section  with 
vertical  and  horizon- 
tal sides.  Let  b  (fig. 
43)  be  the  breadth  of 
the  jet,  A|  and  ki  the 
depths  below  the  free 
surface  of  its  upper 
and  lower  surfaces. 
Conuder  a  lamina  of 
the  jet  between  the 
depths  h  and  k-k-dk. 
Its  normal  section  b 
bdk,  and  the  velocity 

of     discharge    yjigk. 

The  discharge  per 
vrmk!  in  thb  lamina  b  therefore  b^Tgn  dk,  and  that  of  the  whole 
rt  tt  therefose 

-!*V3g  {*.»-*••).  (6) 

•Wre  the  fint  factor  on  the  right  b  a  coefficient  depending  on  the 
I'Tni  ol  the  orifice. 

Nov  an  onfice  producing  a  rectangular  jet  must  itself  be  very 
apvroimiately  rectangubr.  Let  B  be  the  breadth.  Hi,  Ht.  the 
drpcha  to  the  upper  and  lower  edges  of  the  orifice.    Put 

M*t»-*i«)/B(H,«-H,«)-c.  (7) 

"n**  the  discharge,  in  term*  of  the  dimensions  of  the  orifice,  instead 
(^ikoKoftheiet.b 

0-|<BVlg(H,«-Hi«),  (8) 

l^^<>[9iab  commonly  given  for  the  discharge  of  rectangular  orifices. 
<  w  coHficient  c  b  not.  however,  simpty  the  coeffident  of  contraction, 
•>«  vabe  of  which  b 

K*r-*il/B(H,-H,), 
*"4  nx  that  nven  in  (7).    It  cannot  be  assumed,  therefore,  that  e 
H  eioatton  (8)  b constant,  and  in  fact  it  b  found  to  vary  for  different 
^<Ui  of  B/Hi  and  B/Ht,  and  must  be  ascertained  experimentally. 
»^iM  kttmeen  Ike  Expreuwn*  (5)  and  (8).— For  a  rectangular 


Fig.  43. 


orifice  the  area  of  the  orifice  b  m  •>  B(Hi  -  Hi),  and  the  depth  measured 
to  its  centre  b  i(Hi-|-Hi).    Putting  these  values  in  (s), 
r        .nx   t.    ..    ,Q»-«.B(H.-H»)Vlr(H,-|-Hi)|. 
From  (8)  the  discharge  is 

,      u  Q.-|cBy2j(H,«-H,»). 

Hence,  for  the  same  value  of  c  m  the  two  cases. 

,      ««  Q./Q.-I(H,»-H»«)A(H,-H0V|(H,+H,)/2|1. 
Let  Hi/H«-9,  then 

Qi/Qi -09427  (i-,,«)/li-irV(i+ff)|.  .<9) 

If  Hi  varies  from  o  to  oo.  ei^UifHt)  varies  from  o  to  i.  The 
following  table  gives  values  oS  the  two  estimates  of  the  discharge 
for  different  values  (A  e: — 


HiAf.-ir. 

Q«/Q.. 

H,/H,-*. 

Qi/Q.. 

O'O 
0-2 

0-5 
0-7 

-943 
•979 

1?i 

0-8 
o*9 

l-O 

♦999 

•999 

I -000 

^  Hence  it  b  obvious  that,  except  for  very  small  values  of  v,  the 
nmpler  equation  (5}  gives  values  sensibly  identical  with  those  of 
(8).  When  v<0'5  it  is  better  to  use  equation  (8)  with  values  of 
c  determined  experimentally  for  the  particular  proportions  of  orifice 
which  are  in  question. 

i  40.  Large  Jets  kaving  a  Circular  Section  from  Orifices  in  a  Vertical 
Plane  Surface.— Let  fig.  44  represent  the  section  of  the  jet,  00  being 

O . Q 

^ 


« 


Fic.  44. 
the  free  surface  level  in  the  reservoir.    The  discharge  through  the 
horizontal  strip  aabbt  of  breadth  aa^b,  between  the  depths  ^iHhy 
and  ki+y-^-dy,  is 

rfQ-6V'|2g(Ai-|-y)|rfy. 
The  whole  discharge  of  the  jet  b 


Q-/'w|2«(*,+y)|rfy. 


Butfr-dsin^:  y«iJ(i-cos4):  dy-idsin^d^.  Let«-d/(2iki-hd), 
then 

Q - id» V  l2r(Ai  +d/2) l/jsin  Wi-«cos^d^. 

From  eq.  (5).  puttine  «-irrf«/4,  A'Ai-|-d/2,  c-i  when  d  b  the 
dUimeter  of  the  jet  and  not  that  of  the  orifice. 

Q»-|«PV|2g(*,-|-d/2)|, 

Q/Qi  -a/»J'  sin  VV  {I  -•  cos  ^)d^. 

For  *!■■•.  t"0  and  Q/Qi-i; 

and  for  ki  ^o,  •>  i  and  Q/Qi  >0'96. 

So  that  in  thb  case  also  the  difference  between  the  rimple  formula 
(5)  and  the  formula  above,  in  which  the  variation  of  head  at  different 
partfjof  the  orifice  b  taken  into  account,  b  v«y  small. 

Notches  and  Weirs 

I  41.  NokheSt  Weirs  and  Byewaskes. — A  notch  is  an  orifice  ex- 
tending up  to  the  free  surface  level  in  the  reservoir  from  which  the 
discharge  takes  place.  A  weir  is  a  structure  over  which  the  water 
flows,  the  discharge  being  in  the  same  conditions  as  for  a  notch. 
The  formula  of  discharge  for  an  orifice  of  this  kind  is  ordinarily 
deduced  by  putting  Hi  ■■  o  in  the  formula  for  the  corresponding  onfice, 
obtaifwd  as  in  the  preceding  section.  Thus  for  a  rectangular  notch, 
put  Hi -o  in  (8).   Then 

Q-Jc  BV(2«)H».  (II) 

where  H  b  put  for  the  depth  to  the  crest  of  the  weir  or  the  bottom 
of  the  notch.  Fig.  45  shows  the  mode  in  which  the  discharge  occurs 
in  the  case  of  a  rectangular  notch  or  weir  with  a  level  crest.  As  the 
tree  surface  level  falls  very  sensibly  near  the  notch,,  the  head  H 
should  be  measured  at  some  distance  back  from  the  notch,  at  a 
point  where  the  velocity  of  the  water  b  very  smalK 

Since  the  area  of  the  notch  opening  b  BH,  the  above  formula  i% 
of  the  form 

Q-cXBHxW(2rH). 

where  lb  is  a  factor  depending  on  the  form  of  the  notch  and  expressing 
the  ratio  of  the  mean  velocity  of  discharge  to  the  velocity  due  to  the 
depth  H. 

\  42.  Francises  Formnla  for  Rectangular  Nolckes. — The  jet  dis- 
charged through  a  rectangular  notch  ha^  a  section  smaller  than  BH, 
(a)  because  of  the  fall  olthe  water  surface  from  the  point  where  H 
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_  _  _       1 


to  reduce 


tlurn  the  offdinaiy  weir  formula  for  aharphedged 

be  remeinberea,  however,  that  the  friction  on 

crrst  of  the  weir  has  been  neglected,  and  that' this 

a  little  the  diacbarse.    The  formula  is  equivalent 

fomnila  with  c»  0*577. 


SnciM.  Casss  of  Discbakcb  fkoii  OtincBs 


to 


m  wkick  the  Velocity  tf  Approatk  needs  to  he  taken 
JReciemgiJar  Onficet  and  NeUkes. — In  finding  the 
%eiocity  at  the  orifice  in  the  preceding  investigations,  it  has  been 
auamed  that  the  bead  k  has  been  measured  from  the  free  surface 
ci  ttSn  water  above  the  orifice.  In  many  cases  iriiich  occur  in 
practice  the  channel  of  approach  to  an  onfioe  or  notch  is  not  so 
large,  relativdy  to  the  stream  through  the  orifice  or  notch,  that  the 
vclocxtv  in  it  cao  be  disregarded. 

Let  At.  k$  (fig.  48)  be  the  heads  fflcasured  from  the  free  surface  to 
the  top  and  bottom  edges  of  a  rectangular  orifice,  at  a  point  in  the 


'Sf^vf^ssi^yy 


Fic.  48. 

chaancf  of  approach  where  the  velocity  is  a.  It  b  obvious  that  a 
fall  of  the  free  surface, 

«.t^/jg 

has  been  swucwbeie  expended  in  pmducing  the  velocity  «.  and 
hencr  the  true  heads  measured  in  atdl  water  would  have  been  Ai+^ 
and  Ab-t>|.  Consequently  the  discharge,  allowing  for  the  velocity 
of  approach*  is 

Q-l^v5i(».-fWi-(»,-fWi|.  (I) 

Aad  for  a  rectangular  notch  for  which  kt  "O.  the  discharge  is 

Q.-i<*VT«|(A,  +  ft)l-ft«|.  (a) 

la  cues  where  «  can  be  directly  determined,  these  formulae  give  the 
discharge  quite  simply.  When,  however.  «  b  only  known  as  a 
function  of  the  oectaoo  of  the  stream  in  the  channel  of  approach,  they 
beoo—  oomplacated.  Let  O  be  the  sectional  area  01  the  channel 
where  Ik  and  A>  are  measured.    Then  m>Q/Q  and  ^>-Q*/2ffl!*. 

This  vahic  introduced  In  the  equations  above  wouldrender  them 
eare»r»cly  cvmbrotts.  In  cases  therefore  where  0  only  is  known, 
h  »  best  to  proceed  by  approximatwn.  Calculate  an  approximate 
«ahie  Q"  of  Q  by  the  equation 

Then  I  «p^/}|flF  neariy .  This  value  of  ( introduced  in  the  equations 
above  win  give  a  second  and  much  more  approximate  value  of  Q. 

I  46.  FarUeUy  Submerged  Rectangutar  Onfices  and  Notches. — 
Hlien  the  tail  water  is  above  the  lower  but  bebw  the  upper  ed^e 
<d  the  orifice,  the  flow  in  the  two  parts  of  the  orifice,  into  which  it 
i«  divided  by  the  surface  of  the  tail  water,  takes  place  under  different 
conditions.  A  fitammt  Miiki  (fig.  49)  in  the  upper  part  of  the 
onfioe  ifiioes  with  a  head  A'  which  may  have  any  value  between 


Fig.  49. 

hi  and  A.  Bat  a  filameot  M^mi  issuing  in  the  kywer  part  of  the 
onAre  has  a  velodty  6u€  to  k'—k"^  or  A,  simply.  In  the  upper  part 
of  the  orifier  the  head  is  variaMe,  in  the  k>wer  consuni  If  Qi.  Qi 
•^  the  dMcharges  from  the  upper  and  kwrer  parts  of  the  orifice, 
*  the  width  of  iBe  orifice,  then 


}• 


(3) 


Qi-l«ftVar|*«-*,l| 

Q,-c6(A,-*)v5iX      . 
In  the  case  of  a  rectangular  notch  or  weir,  k\^0.    Inserting  this 
value,  and  adding  the  two  portions  of  the  discbarge  together,  we  get 
for  a  drowned  weir 

Q  -cfcV5i*(*,-A/3).  (4) 

where  k  is  the  difference  of  level  of  the  head  and  tail  water,  and  At 
is  the  head  from  the  free  surface  above  the  weir  to  the  weir  crest 

(fit  50)* 

From  some  experiments  by  Messrs  A.  Ftetcy  and  F.  P.  Steama 
{Trans.  Am.  Soc.  C.E.,  1883,  p.  loa)  some  values  of  the  coeflkient  e 
can  be  reduced 


Ai/A, 

0*1 

o*a 
o*3 

e 
0*629 
0*614 
0*600 

0*4 
0*6 

0.590 
0*582 
0.578 

hjh» 

e 

0*8 
0-9 

0578 
0*584 
0*596 

0.95 

I'OO 

0-607 
0*628 

If  velocity  of  approach  is  taken  into  account,  let  A  be  the  head  due 
to  that  velocity ;  then,  adding  ( to  each  of  the  heacls  in  the  equatkms 
(3),  and  reducmg,  we  get  for  a  weir 

Q-cW^l(A,+W(A+w«-J(A+W>-IW;  C5) 

an  equation  which  may  be  useful  in  estimating  flood  discharges. 

Brtdf^  Piers  and  other  Obslmctions  in  Streams.— When  the  piers 
of  a  bridge  are  ereaed  in  a  stream  they  create  an  obstruction  to  the 
a —   _*   ^j^   stream,   which 


i 


XIV  2 


flow  of 

causes  a  difference  of  surface- 
level  above  and  below  the 
pier  (fig.  51).  If  it  b  neces- 
sary to  estimate  this  differ- 
ence of  level,  the  flow 
between  the  piers  may  be 
treated  as  if  it  occurred  over 
a  drowned  weir.     But  the  ^^ 

value  of  c  in  thb  case  U  'V777:::7:za!C7Zo7Z^zia07ZS7z:^S'. 
imperfectly  known.  "        Fic.  5a 

1 47.  Baein's  Researches  on 
Weirs. — H.  Basin  has  executed  a  long  series  of  researches  on  the 
flow  over  weirs,  so  systematic  and  complete  that  they  almost 
supersede  other  observations.  The  account  of  them  b  contained 
in  a  series  of  papers  in  the  Annates  des  Fonts  et  Ckanssies 
(October  1888.  January  1890,  November  1891,  February  1894. 
December  1806.  2nd  trimestre  1898).  Only  a  very  abbreviated 
account  can  be  given  here.  The  general  plan  of  the  experiments 
was  to  esublish  first  the  coefficients  of  discharge  for  a  standard 
weir  without  end  contractions;  next  to  establish  weirs  of  other 
tvpes  in  series  with  the  standard  weir  on  a  channel  with  steady 
ffow,  to  compare  the  observed  heads  on  the  different  weirs  and 
to  determine  their  coefficients  from  the  divharge  computed  at 
the  standard  weir.  A  channel  was  constructed  parallel  to  the 
Canal  de  Bourgogne.  taking  water  from  it  through  three  sluices 
o*3Xi*o  metres.  The  water  enters  a  masonry  chamber  l^  metres 
long  by  4  metres  wide  where  it  b  stilled  and  passes  into  the  canal 
at  the  end  of  which  b  the  standard  weir.  The  canal  has  a  length 
of  15  metres,  a  width  of  2  metres  and  a  depth  of  1*6  metres.   From 


Fic.  51. 


this  extends  a  channel  200  metres  in  length  with  a  slope  of  I  mm. 
per  metre.  The  channel  b  2  metres  wide  with  vertical  sides.  The 
channels  were  constructed  of  concrete  rendered  with  cement.  The 
water  levels  were  taken  in  chambers  constructed  near  the  canal, 
by  floats  actuating  an  index  on  a  dial.  Hook  gauges  were  used  in 
determining  the  heads  on  the  weirs. 

Standard  Wetr. — The  weir  crest  was  y^^^  ft.  above  the  bottom 
of  the  canal  and  formed  by  a  plate  \  in.  thick.  It  was  sharp-edged 
with  free  overfall.  It  was  as  wide  as  the  canal  so  that  end  con- 
tractions were  suppressed,  and  enlargements  were  formed  below 
the  crest  to  admit  air  under  the  water  sheet.  The  channel  below 
the  weir  was  used  as  a  gauging  tank.  Gaugings  were  made  with  the 
weir  2  metres  in  lengtn  and  afterwards  with  the  weir  reduced  to 
I  metre  and  0-5  metre  in  length,  the  end  contractions  being  sup- 
pressed in  all  cases.    Assuming  the  general  formula 

Q-m/AV(3gA),  (I) 
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B«lln  compflTB  his  iwii^U  with  thoie  of  Ffelcy  and  Stfanii  in 
mnd  i9j9,  cormriLng  for  a  diflercnt  velocity  ot  approach,  «rKl 

luflunui  o/  CctKil)!  of  Xppnjac*.— To  Ukc  Kxount  of  tlie  w 
ol  Hppruch  ■  it  LH  uAjal  to  replace  k  in  the  tomiula  by  h+t 
wlwn  *  H  «  coe&iciit  not  vvry  wrll  uccruineiL   Then 

The  ori^ul  iLnplc  equation  can  be  used  if 

iii-k(i-I-.>Vi(*]I 

or  vtry  tppmiiiiuitelyi  lina  if  Ink  i>  uull, 

m-,(,+l-iflHl')- 

Now  if  B  it  tbc  hciAht  of  Ibc  weir  cna  abt>ve  (be  bottom  of  the 

aaii[(6t.sa],M-Qll(f+k). 

REpUdng   Q  by   lU  value 

--■lt?(*+*)|',       U) 
jjmaybewrillen 
m-rii+tWlf+km.   (S) 
iiigii^   were   made   with 

the  following  val 
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lached  complriciy  from  thr  wrir  and  lU  under-Mirtace  it  I 

determinatioa  of  tlie  coefficient  of  diacharte.  If  tlie  ^dem 
^nal  t>clow  tbp  weit  are  not  to  arranged  at  (0  permit  the 
-^  air  under  the  nhcet,  the  phenomena  are  more  complicate 
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to  flow  ««my  down  the  original  straara  channel,  or  it  Uond  in 
lunate  ruervuiisai^  used  a»  compeimtton  water.  To  accomplish 
the  acpaiation  of  the  flood  and  ordinary  water,  advantage  is  talwn  of 
the  different  lioriaotttal  range  of  the  parabolic  path  of  the  water 
Ultia^  ow  a  ««r.  as  the  depth  on  the  weir  and.  consequently,  the 
vvtoaty  change.  Fig.  55  shows  one  of  these  separating  weirs  in  the 
torm  m  which  they  were  first  introduced  on  the  Maocnester  Water- 
works; fie.  >6  a  toon  modem  weir  of  the  same  Idnd  designed  t^ 
Su  A.  Buuue  for  the  Bradford  Waterworks.  When  the  quantity  of 
water  ooaaiog  down  the  stream  b  not  excessive,  it  drops  over  the 
WW  into  a  tnnsvcrse  channel  leading  to  the  reservoirs.  In  flood, 
the  water  sprinfi  over  the  mouth  of  this  channel  and  is  led  into  a 
wa«te  channel. 

It  may  be  aasamed.  probably  with  accuracy  enough  for  practical 
fMirpoaea.  that  the  particles  describe  the  parabolas  due  to  the  mean 
veiocsty  of  the  water  passing  over  the  weir,  that  ia,  to  a  velocity 

whese  fi  is  the  head  above  the  crest  of  the  weir. 

Let  €**s  be  the  width  of  the  orifice  and  ae^y  the  difference  of 
level  of  it*  edges  (fig.  57)-   Then,  if  a  particle  passes  from  a  to  6  in  I 


51 


r-Jl<».»-JV(af*)<: 


_  the  width  x  for  any  given  difference  of  level  y  and  head 
the  jet  wiD  just  pass  over  the  orifice.     Set  off  M  vertically 


i 
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f»S^-- 


s^  «^;ial  to  Jf  oa  any  scale;  af  horizontally  and  caual  to  I V  (fA). 
th.Mir  «/,  jKr  into  an  equal  number  of  equal  parts.  Join  a  with  the 
d  :-.iiCM  on  tf.  The  interactions  of  these  lines  with  verticals  from 
t^  Ji«isioaa  on  ^f  give  the  parabolic  path  of  the  jet. 


MOUTBPXBCBS— ksAO  CONSTANT 


I 


r* 


Cjiimiricai  Momik^ieces.—'V/hen  water  issues  from  a  short 
pipe  or  mouthpiece  of  a  length  at  least  equal  to  i )  times 
transverse  dimension,  the  stream,  after  contraction  within 
atpands  to  fill  it  and  issues  full  bore,  or  without 
'r^rtion,  at  the  point  of  discharge.  The  discharge  b  found  to 
tw  About  Oiir  third  greater  than  that  from  a  simple  orifice  of  the 
t.  *e  Hje.  Ob  the  other  hand,  the  energy  of  the  fluid  per  unit  of 
•'  cht  b  leas  than  that  of  the  stream  from  a  sim^  orifice  with  the 
%mi»  had,  because  part  of  the  energy  b  wasted  in  eddies  produced 
«  'V  paint  where  the  Anua  expands  to  fill  the  mouthpiece,  the 
»n  urn  fadag  wmrthtrjg  Ufce  that  which  occurs  at  an  abrupt  change 
td  vrtioo. 

Ut  fig.  58  nunaua  a  vessel  dtscharginc  through  a  cylindrical 
OKMShpMcc  at  the  depth  k  from  the  free  surface,  and  let  the  axis  of 
t*ie  ft  XX  be  taken  as  the  datum  with  reference  to  which  the  head 
n  «vjfiuted.  Let  O  be  the  area  of  the  mouthpiece,  «*  the  area  of 
thr  oicam  nt  the  contracted  aectioa  EF.  Let  v.  ^  be  the  velocity 
ud  fsraHfe  ai  EF,  and  vi.  pi  the  same  quantities  at  CH.  li  the 
A«rfufcr  M  rate  f  he  air,  pt  m  equal  to  the  atmospheric  pressure  p*. 
The  total  Wad  of  any  filamcnf  which  goes  to  form  the  jet,  taken 


at  a  point  where  Its  velocity  b  sensibly  aero,  b  A+^JG;  at  EP  the 
total  head  bs»/a«+*/C;  at  GH  it  bnVaf+ih/G. 

Between  EF  and  GH  there  is  a  loss  of  head  due  to  abrupt  change 
of  velocity,  which  from  eq.  (3),  f  36,  may  have  the  value 

Adding  thb  head  lost  to  the  head  at  uH,  before  equating  it  to  the 
headaat  EF  and  at  the  point  where  the  filaments  start  into  motion.— 
n  *  *+^iG-*»^«+^/G-iFiVaj+^/G+fiF-..)Vaf. 

But  <« -^,  and  •• -c«a  if  c«  u  the  ooeffiaent  of  oontractioQ  within 
the  mouthpieoe.   Hence 

Suppoamg  the  discharge  mto  the  air*  so  thAt  pi^Pm, 

*+^/G  -»,V2f +f./G+(»»Vaf)  (i/*.-l)«: 

.-.  »i-V(2£*)/V|i+(i/c*-i)»h  (I) 

where  the  coefficient  on  the  right  b  evidently  the  ^^ffirlfnt  of  vdodty 
for  the  cylindrical  - 

mouthpiece  in  terms  of 
the  coefficient  of  con- 
traction at  EF.  Let 
Ct  ■■O'fif,  the  value  for 
simjpte  orifices,  then  the 
coefficient  of  vek>city  b 

«.-i/Vfi+(i/c-i)«l 
-0-87       (a) 

The  actual  value  of  c* 

found  bv  experiment  b 

o*8a,   wiiich  does  not 

differ  more  from    the 

theoretical  value  than 

m^t  be  expected   if 

the    friction    of    the  e-.^  >« 

mouthpieoe  bellowed  ric.  50. 

for.    Hence,  for  mouthpieces  of  thb  kind,  and  for  the  section  at 

GH. 

<«a>0'8a    Cc»i*oo   ca0'8a. 


8»o-83QV(3cA). 


It  b  easy  to  see  from  the  equarions  that  the  pressure  ^  at  EF  b 
leas  than  atmospheric  pressure.    Elimiiuiting  vi,  we  get 

C^.-^)/C-i*  nearly:  (3) 

or  ^■■^a— fGAib  persq.  ft. 

If  a  pipe  connected  with  a  reservoir  on  a  lower  level  b  introduced 
into  the  mouthpiece  at  the  part  where  the  contraction  b  formed 
(fic-  59)i  the  water  will  rise  in  thb  pipe  to  a  height 

KL  -  C^.  -^)/G  -  \k  neariy. 
If  the  distance  X  b  leas  than  this,  the  water  from  the  lower  reservoir 
will  be  forced  continuously  into  the  jet  by  the  atmospheric  pressure, 
and  discharged  with  it.   Thb  b  the  crudest  form  of  a  kind  of  pump 
known  as  the  jet  pump. 

tSO.  Comertfittt  MotUkpieus.—VixlAi  convergent  mouthpieces 
there  b  a  contraction  within  the  mouthpiece  causing  a  loss  of  head, 
and  a  diminution  of  the  velocity  of  dischari^.  as  with  cylindrical 
mouthpieces.  There  b  also  a  second  contraction  of  the  stream  out- 
side the  mouthpiece.  Hence  the  discharge  b  given  by  an  equation 
of  the  form 

Q-e,c«QV(afA),  (4) 

where  Q  b  the  area  of  the  external  end  of  the  mouthpiece,  and  cJBt 
the  section  of  the-contracted  jet  beyond  the  mouthpiece. 

Convertent  Uovikpieces  iCoiUFs  Experiments).— SmaHtsI  iiamOtr  €f 
orifice  -o-osoSs  /I.    Length  of  mouthpiece  -  3*6  Diameters, 


Angle  of 
Convergence. 

Coefficient  of 

Coefficient  of 

Coefficient  of 

Contraction, 

Velocity. 

Discharge, 

c 

©•   0' 
i»36' 

•999 

I '000 

•830 
•866 

•8a9 
•866 

K^i 

1*001 

•«94 

•895 

4*10' 

IHXM 

•910 

•91a 

5*a6' 

7- 5a' 

8-58' 

io*ao' 

"^ 

•9ao 
•931 

•9a4 
•939 

1 

•94a 
•950 

^U 

"!   4' 

■^ 

•955 

•94a 

14*  ai' 

•9«3 

•96a 

•946 

•979 

•966 

•941 

•969 

•97" 

•938 

19*  a8' 

•953 

•970 

•931 

•918 

2\*    & 

•945 

•971 

21*   & 

<^: 

40*  ao; 

•937 
.019 
•887 

•974 

•847 

48*50' 

•861 

.984 

The  maximum  coefficient  of  dischatfe  b  that  for  a  mouthpiece 
with  a  convergence  of  13*  34*. 
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..t .Cr^rrr: 


The  values  of  c«  and  c«  mutt  here  be  deterriiined  by  experiment. 
The  above  table  gives  values  suffideat  (or  practical  purposes.   Since 

.the  contraction  beyond 

the  mouthpiece  increases 

with  the  convcrgence.or, 

what  Js  the  same,  thing. 

c«  diminishes,  and  on  the 

other  hand  the  loss  <A 

energy     diminishes,     lo 

that    «•    increases   with 

the   converccnce.    there 

.  M  an  angle  lor  which  the 

^  ^    pnxluct  c,  c*,  and  con- 

•^s^     sequently  the  discharge, 

is  a  maximum. 

I M.  DnerfnU  Com- 
iriau  Moutkpuce. — ^Sup- 
pose a  mouthpiece  so 
dengned  that  there  is 
no  abrupt  change  in  the 
sectloa  or  velocity  ci 
the  stream  passing 
through  it.  It  may 
have  a  form  at  tM 
inner  end  approxi- 
.      ,  ,  mately     the    tame    as 

that  01  a  simple  contracted  vem,  and  may  then  enlarge  gradu- 
ally, at  shown  in  fig.  6a  Suppose  that  at  £F  it  broomes 
griindrical,  so  that  the  jet  may  be  taken  to  be  of  the  diameter 
F.  Let  M,  9.  ^  be  the  section^  velocity  and  pressure  at  CD. 
and  a.  *i.  ^  the  same  quantities  at  EF.  p»  being  as  usual  the 
atmoq>heric  pressure,  or  pressure  on  the  free  surface  AB.    Then, 

there  b  no  loss  of 


since 


no 
energy,  tsxxpt  the  small 
frictional  resistance  of  the 
surface  of  the  mouthpiece, 

A+^./G-s»/2e+/>/G 

If  the  jet  discharges  into 
theatr,  ^■>^«;and 
•iV2f-*: 
.,  fi-VUrA); 
or,  if  a  coefficient  is  mtro- 
duced  to  allow  for  friction, 

»i-c.V(2r*); 
where  «•  is  about  0-^7  if 
the  mouthfnece  is  smooth 
.and  well  formed. 

Q-Qi»i-c,QV(2f*). 
Hence  the  discharge  de- 
pends on  the  area  of  the 
stream  at  EF.  and  not  at 
all  on  that  at  CD.  and  the 
latter  may  be  made  as 
small  as  we  please  without 
p..  ^.  affecting    the   amount   of 

r  lu.  %3o.  water  discharged.  ^ 

There  is.  however,  a  limit  to  this.   As  the  velocity  at  CD  is  greater 

than  at  EF  the  pressure  is  less,  and  therefore  less  than  atmospheric 

pressure,  if  the  discharge  is  into  the  air.    If  CD  is  so  contracted  that 

^'0»  the  continuity  of  flow  is  impossible.     In  fact  the  stream 

^  disengages  itself  from  the 

I  mouthpiece  for  some  value 

I  of  £  greater  than  o  (fig.  61 }. 

I  From  the  equations. 


LetQ/M-m.    Then 

Wkin: 

^/G-p./G-r,«(«»-i)/2g 
-/>./G-(m«-1)A: 


whence  we  find  that  pIC 
will  become  aero  or  nega- 
tive if 

-VI1+P-/GAI: 

Fic.  61 .  «".  putting  p^lQ  m  34  ft.,  if 

Q/«aV|(*+34)/A|- 
In  practice  there  will  be  an  interruption  of  the  full  bore  flow  with 
•  less  ratio  of  0/m.  because  of  the  disengagement  of  air  from  the  water. 
But,  supposing  this  does  not  occur,  thie  maximum  discharge  of  a 
mouthpieoe  of  this  kind  is  . 

Q-«V|2«(*+^.7G)1; 
that  is»  the  discharge  is  the  same  as  for  a  weH-bellmouthed  mouth- 
piece of  area  «,  and  without  th^  expanding  part,  discharging  into 
a  vacuum. 

I  5a.  Jet  Pump. — A  divergent  mouthpiece  may  be  arranged  to  act 
*  a  pump,  as  shown  in  fig.  63.   The  water  which  supplies  the  energy 


required  for  pumiMi^  enters  at  A.  The  water  to  be  |Mimped  enters 
at  B.  The  streams  combine  at  DD  where  the  velocity  is  greatest 
and  the  pressure  least.    Beyond  DQ  the  stream  enlarges  in 


Fic.  62. 

and  its  pressure  increases,  till  it  b  sufficient  to  balance  the  head  doe 
to  the  height  of  the  lift,  and  the  water  flosrs  away  by  the  discharge 
pipeC. 

ric.  65  shows  the  whole  arrangement  in  a  dbgraminatic  way. 
A  b  the  reservoir  which  supplies  the  water  that  effects  the  pumping; 


h 


..ULhhS 


Fig.  63. 

B  b  the  reservnr  of  water  to  be  pumped;  C  b  the  reservoir  Into 
which  the  water  b  pumped. 

Discharge  with  Vak'yikg  Hbad 

I  S3.  Ftaw  from  a  Vessd  when  tkg  EfecHwe  Head  tones  with  Ike 
Time. — Various  useful  problems  arise  relating  to  the  time  of  empty- 
ing and  filling  vessels,  reservoirs,  lock  chambere,  Ac,  where  the  flo* 
h  dependent  on  a  head  which  increases  or  diminishes  during  the 
operation.  The  amplest  of  these  problems  is  the  case  of  filling  or 
emptying  a  vessel  of  constant  horizontal  section. 

Time  of  Emptyini  or  Filling  a  Vertical-sided  Lock  Ckamher. — 
Suppose  the  lock  chamber,  which  has  a  water  surface  of  O  square 
ft..  IS  emptied  through  a  sluice  in  the  tail  ptes.  of  area  m.  phccd 
below  the  tail-water  level.  Then  the  effective  head  producing  flow 
through  the  sluice  is  the  difference  of  level  in  the  chamber  and  tail 
bay.   Let  H  (fig.  64)  be  the  initial  difference  of  level,  h  the  difference 


Fig.  64. 

of  level  after  /  seconds.  Let  — d%  be  the  fall  of  level  in  the  chamber 
during  an  interval  dL  Then  in  the  time  dt  the  volume  in  the  chamber 
is  altered  by  the  amount  —Qdk.  and  the  outflow  from  the  sluice  in 
the  same  time  is  cwV  (2gk)di.  Hence  the  differential  equation  con- 
necting k  and  i  b 

eti^(2tk)dt+Qk^o, 
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-M<-V»t)lJ*<*/V»-J"V 


f.'IISX^ 


^-(Ola.)■^{^HIt)■ 


The  tnnc  bI  UliiH  (be  lock  throuch  m  iluKC  in  the  bead  ntei 
cucilT,  (he,  man.  iTtbe  •Itiki  ii  bdow  the  tul-nter  level  But 
tJI  Uw  kwl  o(  lie  tl  ■■  .    .     •  .    .  .    ■     .■ 


C.  BOMUI  n>e 

's  Arik. 

ofdiiikiiK)' 


iGi'-.f-tii). 

1>  I.  weiibach  juiBte  out  mat  n 

■ode  naee  actnnlely  tnib  a  [leaia-  hrwl  over  the  orifice  and  be 
pavftMLm  that  dse  hmd  iboukl  be  equal  ta  (he  diameter  of  the  an5ce. 
Several  nroal  orihcea  may  be  med  lor  larger  dJicharM. 

ft>  Ftmlti  tr  Uttimrvst  Catks. — To  eive  a  (olerablv  defioitc 

vi(fe  an  ori&re  otf  a  dcfioile  wot 


paAxh.  tthkh  ii  under  the  control  ol  (he  - ^^—r- 

I  ^  Mmiwtmtml  •(  lU  Flnr  im  SInamt.—To  detenniiie  the 
^uaauy  ol  aster  Aowuf  off  the  cround  in  amaU  Kreami.  whicli  ia 
BTaOable  tor  wmter  mtjipfy'  or  for  obtaining  water  power,  amati 
often  uitd.  Tbe*c  nuy  be  [brmrd  ol  planlu 
id  puddled  to  pmmi  leakaiE.  The  meaiuie- 
ty  be  made  b^  i  thio-edred  kole  ai  a  ibon 

-iw,  wben  the  water  turface  haa  not  bsun  lo 

■w  lo  (be  weir  and  wbere  (he  vrlodtr  of  approach  is  ikx 


nea 


t^- ^^ 

,_^  _.-     ._ _,  „__.«  S'h™d"ia  k,  thTdi^ 

chu^  B,  w  a  nctancular  notch  of  breadth  K 

Q-fOHiff 
wbt(e(-»4<;  or.  better,  tbeforaula  in  |a)  DaybenHL 

^-"^t^  wan  are  Boat  oouDonly  in  the  foru  of  rcctanfular 
locc^:  aad  care  ikeuki  be  tahen  thai  (he  creat  U  aeeuratety 

(kerowm.  U  (he  pbahe  are  thick,  (bey  iheuld  be  bevelled  (fi(.     ' 
-_j  .1 —  ^ t-j^  ^^  |j^  jnxaeud  by  a  — — '  -J-—  -t™.. 


Fic6«. 


),    ranil  be  cateula(ed  lOr  the  metn  al  the  huh  at  iba 

ilcuUtun  E-SaacwpoaedtauaciiKaleBinduated 
■'■-■'— "—-eiacubfeTaetpeteecand.   ThelcBftluof 
:  are  caiily  calculated  by 
y  bcmuLaE  lor    aouba; 
■a  may  be  takes  accuncdy  eoouih  by 
ancea  betvcca  (he  pnnapal  imduatiou. 
Bt «( th*  diseharie  0(1  unam  by  meana 


HYDRAULICS 


•fj' 


of  the  Rsdiic  u  the  witcr  lUfficx  uid  ihaL 
"      '  c  Ind  al  Ibc  wdr. 

Irrituitm. — la  dutribiniiit  wans   tor 


a,  like  chBr^e  Ft 

■ica  ua  file  iaad  imgattu  ■»  « 

ladb:  or  ■  ircubud  qoaath 

cooiuiaer. and  UK ibaifc nay  .. ^., 

ol  tmut  iuppUed,  ■  mecliod  ciDp4aytd  for  a  tang 
otlKT  pani  of  Eiuope.    To  deliver  a  lefulaud  q 


kr^tjoa  ot  level  in  (he  irriAiuig  c 
ITudalt.— The  iBlun  nu3ii1«  an 
of  ■  reffulalinff  chvnbn,  la  whic 


gf  Ike  adJiBtable  didee  a  lolenbly  coiucaal  be«d 

_.!_  , ■..^■^.^  ,-j  --.rtfm  then  !•  a  iwaT 

at  ihmuflh  ibe  orifice, 
f-  69,  A  B  the  at^ui^le  ihtioe  by  1 


W..^" 


to  the  r^ubiint  ebaaber,  B  ii  the  ted  odfice  thrau^^h  which  he 
wsier  ii  diiehuBed.  The  ihiice  A  ii  adjuntd  Crom  liir.'  10  line  b 
thecau1ifllicFr>,»aiIobrin|Ibelevelafihenierii:  ihriefnla  nt 
dumber  u  a  iird  level  maiked  on  the  wall  of  the  chuiba.  WIkd 


(DISCHAKCE  FKOU  ORinCES 

hai  further  (be  (ilvanijige  that  the  cuhivaur.  hr 

■>  receiviat  the  proper  quanlily  of  water, 

he  oriheem  art  of  the  nme  beicnt.  and  inleiided  ta 

me  DarHial  bead,  the  widlh  of  the  orihcei  beii^ 


LDal  Lodi  (h 


fil7t^hig" 


i  the  Dtibce.  or  -8S  ft 


[  iluite  u  placed  wllh  in 
Ld  u  provided  wi  h  a  n 
[he  covered  refula  mg  t 


1  with  ibe  botlDm  of  ibe 

ver  and  lockina  anai^^r- 
ii  abomi  70  ft.  long,  viih 


UKe  the  flav  ihiDu|h  ihe  oribcei  ai  A  aad  B  it  (he  ■■ 

Q-cwiV(j(*J-cmV!3(»i). 
where  ri  apd  n  arc  (he  coefficiniti  oT  dijchazge  witable  for  1 
orihceb    HeiKe 

If  the  oriEct  al  B  opened  directly  into  the  canal  a^lhe 
ialermediaie  reiulaiini  chamber,  the  diacbaivF  would  incn 
aiivenchanceaf  level  in  the  canal  id  exactly  the  Knie  ratio, 
qucntly  thcTulian  module  in  no  way  modentttthe  lliictuB' 
diacharge.  except » lar  a>  it  aflorda  meaai  of  <uy  adiuBotei 


I'  fbU*! 


or  (he  nn  and   ■     of    he  Boa  .    The  theciy  oi  the  nodule  ii  very 
lunpl^     Le    R  (hg    7      be    he  ndiui  ol  the  Gaed  Dpenini.  r  the 

Sou.  and  Q  t£e  miuired  ducbarie  of  (he  molule.    Tbea 

TaUof  i-f>«}, 

r.^lR>-Q/iSMV*l. 
CVu^m  a  value  for  R.  BioMiivt  valm  of  r  can  be  foomt  for 
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Ji  the  daily  wpi^y  a  diKharged  Lnto 


Tic.  74ifjowf  an  ai r jiqigiuwit  detifwd  Tor  the  MavSptitr  w«tn- 

fj  4  tech  ii  la  Kill  Ibe  imyular  dm  ion  d(  Iht  water-  The  admiHlon 
■  rrfnUud  by  ■'■KTi  ai  f.t.^.    The  wain  b  duchargnl  by  aiihcn 

**T  wtatwT  the  diacfaarR  ia  fivn  and  wivtbn-  ihc  prowr  hf«d  » 
•laiaaiiMl  mn  IhF  cuAro.  To  ten  al  any  lime  Ihc  ducharif  oT 
■W  oniEa,  ■  (K«ii«  buin  B  ia  pniviikd.    Tlx  ftKr  ardiaaiil]' 


F10.74. 
,      .  i(  WM  oM  fiuHy  adopted,  orIuI  wiidunf 
u.  ..u:  _u-.t>  •!  •,_(,  t,  being  fufficknt  >o  aKuic  a  R(ular  duchaiic. 

I't^pirfttar  Flamimt  JcniU'i  Cmilal  FUm  Vahe.—lit  the 
--■•■•-  -■-  -  '--  dncribcd  njnnani  diicharie  11  obtained  by  vary- 
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0f  Arts,  1876),  F^K.  7S  duywB  a  valve  of  this  kind  suitable  for  a 
6-in.  water  main.  The  water  arriving  by  the  main  C  passes  through 
an  equilibrium  valve  D  into  the  chamber  A,  and  thence  through  a 
sluice  O.  which  can  be  set  for  any  requited  area  of  opening,  into  the 
dischargina  main  B.  The  object  of  the  anangement  is  to  secure  a 
constant  <ufference  of  pressure  between  the  chambers  A  and  B,  so 
that  a  constant  di8char|;e  flows  through  the  stop  valve  O.  The 
equilibrium  valve  D  is  ngidly  connected  with  a  plunger  P  loosely 
fitted  in  a  diaphn^m,  separaung  A  from  a  chamber  Bt  connected  by 
a  pipe  Bi  with  the  discharging  main  B.  Any  incre&se  of  the  differ- 
ence of  pressure  in  A  and  B  will  drive  the  plunger  up  and  dose  the 


Fig.  75. 

equilibrium  valve,  and  conversely  a  decrease  of  the  difference  of 
pressure  will  cause  the  descent  of  the  plunger  and  open  the  equilibrium 
valve  wider.  Thus  a  constant  difference  of  pressure  is  obtained  in 
the  chambers  A  and  B.  Let  w  be  the  area  01  the  plunger  in  square 
feet,  p  the  difference  of  pressure  in  the  chambers  A  and  B  in  pounds 
per  square  foot,  w  the  weight  ol  the  plunger  and  valve.  Then  if  at 
any  moment  pu  exceeds  w  the  plunger  wiU  rise,  and  if  it  is  less  than 
w  the  plunger  will  descend.  Apart  from  friction,  and  assuming  the 
valve  D  to  be  strictly  an  equilibrium  valve,  since  w  and  w  are 
constant,  p  must  be  constant  also,  and  equal  to  «/w.  By  making  w 
smaU  and  t»  large,  the  difference  of  pressure  required  to  ensure  the 
woridng  of  the  apparatus  may  be  made  very  small.  Valves  working 
with  a  difference  of  pressure  of  i  in.  ol  water  have  been  constructed. 

VI.  STEADY  FLOW  OF  COMPRESSIBLE  FLUIDS. 

1 61.  External  Work  during  the  Expansion  of  Air. — If  air  expands 
without  doing  any  external  work,  its  temperature  remains  constant. 

This  result  was  first 
experimentally  demon- 
strated by  J.  P.  Joule. 
It  leads  to  the  conclu- 
Mon  that,  however  air 
changes  its  state,  the  in- 
terna! work  done  is  pro- 
portional to  the  change 
of  temperature.  When, 
in  expanding,  air  does 
work  against  an  external 
resistance,  either  heat 
must  be  supplied  or  the 
temperature  falls. 

To  fix  the  conditions! 
suppose  I  lb  of  air  con- 
fined behind  a  piston  of 
I  sq.  ft.  area  (fig.  76). 
Let  the  initial  pressure 
be  Pt  and  the  volume  of 
the  air  t^,  and  suppose 
this  to  expand  to  the 
pressure  Pt  and  volume 


V, 


V 


Fig.  76. 


9t.  If  p  and  p  are  the  corresponding  pressure  and  volume  at  any 
intermediate  point  in  the  expansion,  the  work  done  on  the  piston 
during  the  expansion  from  v  to  s+ds  is  pdo,  and  the  whole  work 
during  the  eq)ansion  from  si  to  vi,  represented  by  the  area  abed,  is 


f:ip^ 


Amongst  possible  cases  two  may  be  selected. 


Case  u — So  much  heat  is  supplied  to  the  air  during 
that  the  temperature  remains  constant.    Hyperbolic  ezpansiao. 
Then  po^PiVi. 

Work  done  during  eiqMuision  per  pound  fd  air 

^pif^]og*vj9i^piVi\og*Pi/Pn^      (I) 

Since  the  weight  per  cubic  foot  is  the  reciprocal  of  the  vohune  prr 
pound,  this  may  be  written 

(^Gi)  feg«  GiA^s.  (za) 

Then  the  cmannon  curve  a&  is  a  common  hyperbola. 

Que  3. — No  beat  is  supplied  to  the  air  during  expannon.  Tlicn 
the  air  loses  an  amount  01  heat  equivalent  to  the  external  work  done 
and  the  temperature  falls.  .Adiabatic  expansion. 

In  this  case  it  can  be  shown  that 

ptrr^pitir, 

where  y  is  the  ratio  of  the- specific  heats  xif  air  at  constant  presaoxv 
and  volume.    Its  value  for  nxr  is  1*408,  and  for  dry  steam  1*135. 
Work  done  during  expansion  per  pound  of  air. 

-  -{/viT/(Y-i)Hi/W-«-iM''-'l 

-l^»./(7-i)lli-(»iMj'-M.  (2) 
The  value  of  piVi  (or  any  given  temperature  can  be  found  from  the 
data  already  given. 

As  before,  substituting  the  weights  Gt,  Gt  per  cubic  foot  for  the 
volumes  per  pound,  we  get  for  the  work  oi  expansion 

(^/Gi)|i/(y-i)|  {I  -(C/Gi)'^!,  (20) 

-^»ili/(T-i))  {i-ipi/Pd^^M-  (2*) 

§  6a.  Moiificaiion  of  the  Theorem  of  Bemonlli  for  the  Cast  of  a 
Compressible  Fluid. — In  the  apiAication  of  the  principle  of  work  to  a 
filament  of  compressible  fluid,  the  internal  work  done  by  the  ex- 
pansion of  the  fluid,  or  absorbed 
m  its  compression,  must  be 
taken  into  account.  Suppose, 
as  before,  that  AB  (fig.  77) 
comes  to  A'B'  in  a  short  time  t. 
Let  pi,  ««i,  vi,  Gi  be  the  pres- 
sure, sectional  area  of  stream, 
velocity  and  weight  of  a  cubic  Pic  77. 

foot  at  A,  and  Pi,  «t,  Vt,  Gt  the 

same  quantities  at  B.  Then,  from  the  steadiness  of  motion,  the 
weight  of  fluid  passing  A  in  any  given  time  must  be  equal  to  the 
weight  passing  B: 

GiftfiSil^GswA^ 
Let  Sk,  %  be  the  heights  of  the  sections  A  and  B  above  any  given 
datum.   Then  the  work  of  gravity  on  the  mass  AB  in  t  seconds  is 

Gi««i»,l(»i  -sO  -  W(s»  -sOl, 
where  W  is  the  weight  of  gas  passing  A  or  B  per  second.    As  in 
the  case  of  an  incompreesible  fluid,  the  wcnic  of  the  pressures  on  the 
ends  oC  the  mass  AB  is 

pio»i9it  "Pif^i^, 
"iPilCi-hJGOVfL 

The  work  done  by  cxpanaon  of  W<  lb  of  fluid  between  A  and  B  is 
W/Jjpds.  The  change  of  kinetic  energy  as  before  is  (W/ag)  (•»»  -ft«)l. 
Hence,  equating  work  to  change  of  kinetic  energy. 

W(si-s,)/-l-(Pi/G,-pj/GOW/-l-W/J;Jpds-CW/ag)  W-n*)ti 

.-.  ti-^pi/Gi+vxVit  -s,-l-p«/G,-H»»/2g-/^^i».  (1) 

Now  the  work  of  expanaon  per  pound  of  fluid  has  already  been 
given.    If  the  temperature  is  consUnt,  we  get  (eq.  la,  1 6i) 
si+/>i/Gi+»»»/ag-s,+pi/G,+s«»/2g-(Pi/C;i)  logv(Gi/G»). 
But  at  constant  temperature  Pi/Gi  -^Gi*. 

.-.  si-KV2«-«i+»«'/2«-(Pi/Gi)  log.  iPifp,),  ii) 

or.  neglecting  the  (tifference  of  level, 

W-vi*)l2t -  ipx/Ci)  log.  (p,/Pi).  (M) 

Similarly,  if  the  expanaon  is  adiabatic  (eq.  aa,  §  61), 
Si'¥pilGi+f^V2g'H-\'hlCt+v^l2g''{Pt/Cx){if{y-t)\ 

|i-Cpi/^y*>M:    (3) 
or  neglecting  the  difference  of  level 

W-»i«)/2g-(^yG,)li-l-i/(7-i)|i-(pi/^)«»-*>MI-iWC^     (ja) 

It  will  be  seen  hereafter  that  there  is  a  limit  in  the  ratio  pi/Pt  bryond 
which  these  exfxessions  cease  to  be  true.' 

1 63.  Discharge  of  Air  from  an  Ortfice. — ^The  form  of  the  eiiuatioo 
of  work  for  a  steady  stream  of  oompres«ble  fluid  is 
Xi+^/G,-l-iFiVaf-Si+^G,-H^/2g-(p,/G,)li/(ir-i)|       ,    ^^  ^^ 
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tke  npuMioQ  beifis  adblMitic,  because  in  the  flow  of  the  streams  of 
air  throufh  an  orifice  no  sewible  amount  of  heat  can  be  commuai- 
cstcd  iRMB  outside. 

Suppose  the  air  flows  from  a  vessel,  where  the  pressure  b  Pt  and 
fbe  velocity  sensibly  aero,  throu^  an  oriike,  into  a  space  where  the 
pRsme  is  p%.  Let  vi  be  the  velocity  of  the  jet  at  a  point  where  the 
amvctfcaoe  of  the  streama  haa  cesiaed,  so  that  the  pressure  in  the 
jrt  B  also  Pf.  As  air  is  light,  the  work  of  gravity  will  be  small 
compared  with  that  of  the  pressures  and  expansion,  so  that  ttH 
BBA)  be  Dfflertfd.    Putting  tnese  values  in  the  equation  above^ 

Mii-M^+^/af-Cpi/Ci)|i/(T-i)l  (i-(^/^)<*-'>^^ 

•l»/^f-^/Gl-^/G•+(^/Gl)|I/(y-I)l|I-(^/^)<^"'^^n 

Bat        pJV^pt/C^    .-.  p,lG,^(PifCi){pJPi)^^'*^^'f 


•«»/af-l7/(7-i)l  lWGi)-ffi/Gi)l: 


(I) 


as  eqaadoo  ooaimooly  ascribed  to  L.  J.  Weisbach  (CnitingeHieur, 
1^56),  thoefh  it  appears  to  have  been  given  earlier  .by  A.  J.  C.  Barre 
de  Saint  Venant  aad  L,  Wantad. 
k  has  already  (|  9.  eq.  4s)  been  seen  that 

srhere  lor  air  ^*3i  f6«8.  Gi«"08o75  and  r«  •> 492*6. 

•//af-l^riT/Gsr^T-DI  iI-(^/^)<*-*>^;         (a) 
or.  insfifim  Muncncal  values, 

9fl2g  -  i83-«fili  -  (h/pi)*-] ;  (2«) 

«Uch  gives  the  vdodty  of  discharge  vi  in  terms  of  the  pressure  and 
absolute  temperature,  Pi,  ri,  in  the  vessel  from  which  the  air  flows, 
•ad  the  pressure  pn  in  the  vessel  into  which  it  flows. 

Ptuceeding  now  aa  for  liquids,  and  putting  w  for  the  area  of  the 
orifice  sad  e  for  the  coefBcient  of  diacnarge,  the  volume  of  air  dis- 
'  per  seoood'at  the  pressure  p»  and  temperature  ri.is 


^em^{i2tYPiKy't)<ix)(^-(hIpi)^''''^^'^]    ,  , 

If  the  volume  diachar|ed  j»  «aieasured  at  the  pressure  Pi  and 
abnl«te  teoiperature  ri  in  the  vesael  from  which  the  air  flows,  let 
;^  be  that  vohune;  then 

P^^'piQ,'';  ^ 

Ltf     (^^^)•^>-(A/^)<»-«>^-(^/^V•«-(p»/^)»•'-^;  then 
Qi-c«VlafirM/(r-«)Cil 

-io8-7c««V(»rt>').  (4) 

Ibe  wtSf^  of  air  at  pressure  Pi  and  temperature  ri  ia 

C»-^/S3'3n  lb  per  cubic  foot. 

Heaoe  the  wogltt  of  air  discharged  ia 

W-G.Qi-c,#  vr2rr^C,*/(T-i)l 

-2-«Hy-pi  V(f/Ti).  (5) 

Waibsch  found  the  following  values  of  the  coefficient  of  dis- 
dBf|ec:~ 

Coaoidal  moothpiecca  of  the  form  of  thel 
CDotrscted  vein  with  effective  pressures X .       e» 
of-ijtoi*iatmoophcre    .     .     .     .    j  0^7  100*99 

Cfodar  shar|>-edged  orifices      ....  o-«63  „  0*788 
Short  cybodncal  mouthpieces    ....  o*Bi    „  0JB4 
The  mae  rounded  at  the  inner  end      .     .  0-92 *  ,.  0-93 
Conical  oooverfiog  nouthpiecea     .     .     .  0*90   „  0*99 

I  6f  Umk  §9  Am  Application  of  Ou  abaoe  Fmmutat.—ln  the 
f^ouc  above  it  b  assumed  that  the  fluid  iasumg  from  the  orifice 
(tpudi  from  the  pressure  Px  to  the -pressure  pt,  while  t>a»ing  from 
tV  vtswl  to  the  section  of  the  jet  considered  m  estimating  the  area 
•  Hcnre  Oi^is  strictly  the  pressure  in  the  jet  at  th<  plane  of  the 
ncnaal  onfee  in  the  cnae  of  mouthpieces,  or  at  the  plane  of  the 
cjRtncted  section  in  the  case  of  sample  orificea.  Till  recently  it 
*is  (acRly  ^ftumfil  that  this  pressure  p%  was  identical  with  the 
rweral  awssun  eatemal  to  the  orifice.  R.  D.  Napier  first  discovered 
t^L  vhea  the  rntio  PtiPi  exceeded  a  value  which  does  not  greatly 
t6tr  (fMB  o-j,  this  was  no  longer  true.  In  that  case  the  expansion 
6(  the  %aid  dvvn  to  the  external  pressure  b  not  completed  al  the 
liw  h  reaches  the  plane  of  the  contracted  sectk>n,  and  the  pressure 
thfl«  is  pcaicr  than  the  general  external  pressure;  or,  what  amounts 
la  th*  isoK  t^ag.  the  section  of  the  jet  where  the  expansion  b  com- 
(Ired  ts  a  seaion  which  b  greater  than  the  area  c«w  01  the  contracted 
Kn.?«  of  the  jet,  and  may  be  greater  than  the  area  «•»  of  the  orifice: 
N«pttr  assdc  expcrimenu  with  steam  which  showed  that,  so  long  as 
K  fi>o-s.  the  formulae  above  were  trustworthy,  when  Pt  was  talcen 
10  he  rhc  geaeral  external  pressure,  but  that,  if  pjpi  <o-5,  then  the 
P^Mue  at  the  contracted  section  was  independent  of  the  external 
pm^iv  sad  eqwU  to  o-%pi.  Hence  in  such  cases  the  constant  value 
>\  t>>0«ild  he  sobstitoteo  in  the  formulae  for  the  ratio  of  the  internal 
•ad  cueraal  pressures  p^P^ 


It  b  easDy  dedooed  from  Weisbach's  theory  that,  if  the  fMcasure 
external  to  an  orifice  b  gradually  diminished,  the  weight  oiair  dia* 
charged  per  second  increaaes  to  a  maximum  for  a  value  of  the  ratio 

B  0-527  for  av 
"■0-58  for  dry  steam. 

For  a  further  decreaae  of  external  pressure  the  discharge  dtmimshea, 
— a  result  no  doubt  improbable.  The  new  view  m  Webbach'a 
formula  b  that  from  the  point  where  the  maximum  b  reached,  or 
not  greatly  differing  from  it,  the  pressure  at  the  contracted  section 
ceases  to  aiminbh. 

A.  F.  Fliegner  showed  (Cm/Mfenbtfr  xx.,  187a)  chat  for  air  flaw- 
ing from  well-rounded  mouthpieoes  there  b  no  discontinuity  of  the 
law  of  flow,  as  Napier's  hypothesb  implies,  but  the  thrve  of  flow 
bends  so  sharply  that  Napier's  rule  may  be  taken  to  be  a  good 
approximation  to  the  true  Uw.  The  limitins  value  of  the  ratio 
pjpi,  for  which  Weisbach's'formub.  aa  originally  understood,  teases 
to  apply,  b  for  air  0*^767 :  and  this  b  the  number  to  be  substituted 
for  nPi  *n  the  formulae  when  fUPi  falb  below  that  value.  For  later 
researches  on  the  flow  of  air,  reference  may  be  made  to  G.  A.  Zeuner'a 
paper  {GmUngemieWt  1871),  and  Flicgner's  papers  {ibii.,  1877, 
1878). 

VII.  FRICTION  OF  LIQUIDS. 

1 65.  When  a  stream  of  fluid  flows  over  a  solid  surface,  or  con- 
venely  when  a  solid  moves  in  still  fluid,  a  reststanoe  to  the  motion 
b  i^enerated.  commonly  termed  fluid  friction.  It  b  due  to  the  vis- 
cosity of  the  fluid,  but  generally  the  laws  of  fluid  friction  are  very 
different  from  those  of  simple  viscous  resistance.  It  would  appear 
that  at  all  speeds,  except  the  slowest,  rotating  eddies  are  formed  by 
the  roughness  of  the  solid  surface,  or  by  abrupt  changes  of  velocity 
distributed  throughout  the  fluid;  and  the  energy  expend«l  in  pro- 
ducing these  eddying  motions  b  gradually  lost  in  overcoming  the 
viscosity  of  the  fluid  in  regions  more  or  less  diMant  from  that  whcrt 
they  are  first  produced. 

The  laws  of  fluid  friction  are  generally  stated  thus}— ' 

1.  The  frictional  resistance  b  independent  of  the  pressure  between 
the  fluid  and  the  solid  against  which  it  flows.  Thu  may  be  verified 
by  a  simple  direct  expenment.  C.  H.  Coulomb,  for  instance,  oscil- 
Uted  a  disk  under  water,  first  with  atmospheric  pressure  acting  on 
the  water  surface,  afterwards  with  the  atmospheric  pressure  removed. 
No  difference  in  the  rate  of  decrease  of  the  oscillations  was  chter/td. 
The  chief  proof  that  the  frictran  b  independent  of  the  |»essure  b 
that  no  difference  of  resistance  has  been  observed  in  water  mains 
and  in  other  cases,  where  water  flows  over  solid  surfaces  under  widely 
different  pressures. 

2.  The  frictional  resistance  of  large  surfaces  b  proportional  to  the 
area  of  the  surface. 

3.  At  low  velocities  of  not  more  than  1  in.  per  second  for  water, 
the  frictional  resbtance  increases  directly  as  the  reUtive  velocity  of 
the  fluid  and  the  surface  against  which  it  flows.  At  velocities  of 
\  ft.  per  second  and  greater  velocities,  the  frictional  resistance  b 
more  nearly  proportional  to  the  square  of  the  relative  velocity. 

In  4nan)r  treatises  on  hydraulics  it  b  stated  that  the  frictional 
resistance  b  independent  of  the  nature  of  the  solid  surface.  The 
expUnation  of  this  was  supposed  to  be  that  a  film  of  fluid  remained 
attached  to  the  solid  surface,  the  resistance  being  generated  between 
thb  fluid  byer  and  bvers  more  distant  from  the  surface.  At  ex- 
tremely low  velocities  the  solid  surface  does  not  seem  to  have  much 
influence  on  the  friction.  In  Coulomb's  experiments  a  metal  surface 
covered  with  tallow,  and  oscillated  in  water,  had  exactly  the  same 
resistance  as  a  clean  pietal  suriace.  and  when  sand  was  scattered  over 
the  tallow  the  resistance  was  only  very  slixhtly  increased.  The 
earlier  cakubtions  of  the  resbtance  of  water  at  higher  velocities  in 
iron  and  wood  pipes  and  earthen  channeb  seemed  to  give  a  similar 
revult.  These,  however,  were  erroneous,  and  it  b  now  well  understood 
that  differences  of  roughness  of  the  solid  surface  very  greatly  influ- 
ence the  friction,  at  such  velocities  aa  are  common  in  engineering 
practice.  H.  P.  G.  Darcy's  experiments,  for  instance,  showed  that 
in  old  and  incrusted  water  mains  the  resistance  was  twice  or  some- 
times thrice  as  great  as  in  new  and  clean  mains. 

1 66.  Ordinary  Expressions  for  Flutd  Friction  at  Velocities  not 
Extremdy  Small. — Let  /  be  the  friaional  resisUnce  estimated  in 
pounds  per  square  foot  of  surface  at  a  velocity  of  1  ft.  per  second ; 
w  the  area  of  the  surface  in  square  feet;  and  s  its  velocity  in  feet 
per  second  reUtivety  to  the  water  in  which  it  is  immersed.  Then, 
in  accordance  with  the  laws  suted  above,  the  toul  resbtance  of  the 
surface  b 

R-/-^  (I) 

where  /  b  a  quantity  approximately  oonsunt  for  any  given  surface. 


iviS!'- 


><^l2t,  (a) 

where  t  b,  like  /,  nearly  constant  for  a  given  surface,  and  b  termed 
the  coefficient  01  friction. 

The  following  are  average  values  of  the  coefBdent  of  friction  for 
water,  obuined  from  expenments  on  Urge  plane  surfaces,  moved  in 
an  indefinitely  large  mass  of  water. 
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New  wcU-paintcd  iron  plate  .     . 
Painted  aad  planed  pUnk  (Beaufoy) 
Surface  of  iron  ships  (Rankine)  . 
Varnished  mria/x  (Froude)   .     . 
Fine  sand  surface         „ 
Coarser  sand  surface    ..... 


G>effictent 

of  Friction, 

I 


•00259 
•00418 
•00503 


Frictk>nal 
Resistance-ifl 
lb  per  sq.  ft. 

/ 


•00473 
-00339 

-00351 

•00250 


The  distance  through  which  the  frictional  resistance  b  overcome 
is  9  ft.  per  second.    The  work  expended  in  fluid  friction  is  thcfciore 
given  by  the  equation- 
Work  cqieoded  ^/as"  foot-pounds  per  second     {         (3). 
-|G-»»/jf  J 

The  coelBcknt  of  friction  and  the  frictbn  per  square  foot  of 
surface  can  be  indirectly  obtained  from  observations  of  the  discharge 
«rf  pipes  and  canals.  In  obtaining  them,  however,  some  assumptions 
as  to  the  motion  of  the  water  must  be  made,  and  it  will  be  better 
therefore  to  discuss  these  values  in  oonoesioa  with  the  cases  to 
which  they  are  related. 

Many  attempts  have  been  made  to  express  the  ooefScient  of 
iiiction  in  a  form  applkable  to  tow  as  well  as  high  vetodtics.  The 
older  hydraulic  writers  considered  the 
resistanc*  termed  fluid  friction  to  be 
made  up  of  two  parts,^^  part  due 
directly  to  the  distortion  of  the  mass  of 
water  and  proportional  to  the  velodty 
of  the  water  relatively  to  the  solid  sur* 
face,  and  another  part  due  to  kinetic 
energy  imparted  to  the  water  striking 
the  roughnesses  of  the  solid  surface  and 
proportional  to  the  square  of  the 
velocity.    Hence  they  proposed  to  take 

in  which  expression  the  second  term  is 

of   greatest   imporunce   at   very   tow 

velocities,  and  of  comparatively  little  i^^^PB?  _ 

importance  at  vetocities  over  about  )  ft.  r_=-_r:Lr-i::rti 

per  second.   Values  of  (  expressed  iq  this  ."UlTirt-I 

and  similar  forms  wfll  be  given  in  con-  .-"-TT  Jt-Tl. 

nexton  with  pipes  and  canals.  '~~~J-l  ~ .' . 

All  these  expresstons  must  at  present \ 

be  regarded  as   merely  empirical  ex- 
presstons serving  practical  purposes. 
The  frictional  resisunce  will  be  1 
to  vary  through  wider  limits  than  these 

expressions  sltow,  and  to  depend  on  circumstances  of  which  they  do 
not  take  account. 

}67.  Couhmb's  Experiments. — The  first  direct  experiments  on 
fluid  friction  were  maoc  by  Coutomb,  who  emptoyed  a  circular  disk 
suspended  by  a  thin  brass  wire  and  oscillated  in  its  own  plane.  His 
experiments  were  chiefly  made  at  very  tow  vetocities.  When  the 
disk  is  rotated  to  any  given  angle,  it  oscillates  under  the  action  of  its 
inertia  and  the  torsion  of  tne  wire.  The  oecDIattons  diminish 
gradually  in  consequence  of  the  work  done  in  overcoming  the  f  rictton 
of  the  disk.  The  diminutton  furnishes  a  means  of  determining  the 
frictton. 

Fig.  78  shows  Gnitomb's  apparatus.  LK  supports  the  wire  and 
disk;   ag  is  the  brass  wire,  the  torsion  of  whi<£  causes  the  oscilla- 

ttons;  DS  is  a  graduated 

L ,«_       K  disk  serving  to  measure 

"^^  the  angles  through  which 

the  apparatus  oscillates. 
To  this  the  frictton  disk 
is  rigidly  attached  hang- 
ing in  a  vessel  of  water. 
The  friction  disks  were 
from  4*7  to  7-7  in.  dia- 
meter, and  they  gener- 
ally made  one  oscillatton 
in  from  20  to  30  seconds, 
through  angles  varying 
from  360*  to  6*.  When 
the  velocity  of  the  cir- 
cumference of  the  disk 
was  less  than  6  in.  per 
„        ^  second,    the.  resistance 

ric.  78.  ^y^s     sensibly     propor- 

ttonal  to  the  velocity. 
BesKfov'f  Experiments.— Towards  the  end  of  the  i8th  century 
Cotonel  Mark  Bcaufoy  (1764-1827)  made  an  immense  mass  of 
experiments  on  the  resistance  of  bodies  moved  through  water 
(Natdical  and  Hydraidic  Experiments.  London,  1834).  Of  these  the 
onlv  ones  directly  bearing  on  surface  frictton  were  some  made  in  1796 
no  1798.    Smooth  painted  planks  were  drawn  through  w»ter  and 
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^  rwisliiiu  awaaured.  For  two  planks  dtfering  in  area  b^  46  aq. 
ft.,  at  A  sviodty  of  10  ft.  per  second,  the  diffcscace  of  resistance, 
measured  ofl  Im  diflcreaoe  of  ar^a,  was  0-339  ^  per  square  IboC 
Also  the  rrsistanor  fmskd  as  the  i*949th  power  of  the  velocity. 

1*68.  Frwde's  Ex^mmenit.—The  most  important  dinct  experi- 
ments on  fluid  friction  WM,  ordkarf  vetocities  are  Chose  sonde  by- 
William  Froude  (1810-1879)  M  Toiqoay.    The  method  adaptmd  io 
these  experiments  was  to  tow  a  boanl  in  a  still  water  canaL  Cbe- 
vctodty  and  the  resistance  being  n^pbtcred  by  very  ingenious  w^ 
cording  arrangements.   The  genoraI«amngemeat  of  the  apparatus-i» 
shown  in  fig.  70.    AA  u  the  board  the  icsvtaaoe  of  which  is  to  be 
detenataed.    B  b  a  cut-water  giving  a  fine  entrance  to  the  plane 
surfaces  of  the  board.   CC  is  a  bar  to  whkh  the  board  AA  is  attached, 
and  which  it  suspended  by  a  parallel  motion  from  a  carriage  running 
on  n>s  above  the  still  water  canal.    G  is  a  link  by  which  the  rr- 
msunoe  of  the  board  to  transmitted  to  a  spiral  tipsmg  H.    A  bar  I 
r%idly  connects  the  other  end  of  the  spring  to  the  carriMe. 
dotted  lines  K«  L  indicate  the  position  01  a  coupto  of  lever»  by  wl 


the  extension  of  the  spring  is  caused  to  move  a  )ien  M.  which  reoc 
the  extension  on  a  gfCMiy  increased  scale,  by  a  line  tlrawn  on  the 
paper  cylinder  N.  This  cylinder  revolves  at  a  need  proportionate 
to  that  of  the  carriage,  its  motton  being  obtained  from  the  axto  of  the 
carriage  wheels.  A  second  pea  O.  receiving  jerks  at  every  second 
and  a  quarter  from  a  clock  P.  recoids  time  on  the  paper  cylinder. 
The  scale  for  the  line  of  resisunce  is  ascertained  by  stretching  the 
spiral  qxing  by  known  weights.    The  boards  used  for  the.cxperiment 


Fig.  79: 

were  A  in.  thtok,  19  in.  deep,  and  from  1  to  50  ft.  in  length,  cutwater 
incluoed.  A  lead  keel  counteracted  the  buoyancy  «  the  board. 
The  boards  were  covered  with  various  substances,  such  as  paint, 
varnish.  Hay's  composition,  tinfoil.  &c..  so  as  to  try  the  effect  of 
different  degrees  of  roughness  of  surface.  The  results  obtained  by 
Froude  may  be  summarixed  as  follows:— 

I.  The  friction  per  square  foot  of  surface  varies  very  greatly  for 
different  surfaces,  oeing  generally  greater  as  the  sensible  roughness 
of  the  surface  is  greater.  Thus,  when  the  surface  of  the  boanl  was 
coveted  as  mentioned  below,  the  resistance  for  boards  50  ft.  tong, 
at  10  ft.  per  second,  was-^ 

Tinfoil  or  varnish 0*25  lb  per  sq.  ft. 

Calk»     ....*....  0-47 

Fine  sand ^4^     ••        •• 

Coarser  sand         ......  0'488     .,        ., 

9.  The  power  of  the  vttocity  to  which  the  friction  u  proportional 
varies  for  different  surfaces.  Thus,  with  short  boards  2  ft.  long, 

For  tinfoil  the  resistance  varied  as  s*'**. 
For  other  surfaces  the  resistance  varied  as  |M*. 
With  boards  50  ft.  tong. 

For  varnish  or  tinfoil  the  resistance  varied  as  *'*'*. 
For  sand  the  resistance  varied  as  s*-*. 
3.  The  average  resistance  per  square  foot  of  surface  was  much 
greater  for  short  than  for  long  boards;  or.  what  is  the  same  thing. 
the  resistance  per  square  foot  at  the  forward  part  of  the  boaRfwas 
ereater  than  the  frictton  per  square  foot  of  portions  more  stemward. 
Thus» 

Mean  Reustancc  in 
lb  per  sq.  ft. 


Varnished  surface 
Fine  sand  surface 


2  ft.  long  0'4i 

50      «  0'5 

.      2      .,  o-8i 

50      ..  0-405 

This  remarkable  result  is  expbined  thus  by  Froude:     "The 

portton  of  surface  that  goes  first  in  the  line  of  motion,  in  expericnctn|{ 

resistance  from  the  water,  must  in  turn  communicate  motion  to  the 

water,  in  the  directton  in  which  it  is  itsdf  travelling.    Consequently 
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the  portion  of  surface  which  succeeds  the  first  will  be  rubbing,  not 
•gainst  stationary  water,  but  against  water  partially  moving  in  its 
own  directaoo,  and  cannot  therefore  experience  so  much  resistance 
(roai  it." 

I  69w  The  following  table  gives  a  ^neral  statement  of  Froude's 
rtMilta.  In  all  the  experiments  in  this  table,  the  boards  had  a  fine 
cutwater  and  a  fine  stem  end  or  run.  so  that  the  resistance  was 
entirely  due  to  the  surface.  The  table  gives  the  resistances  per 
•qure  foot  in  pounds,  at  the  standard  spMd  of  600  feet  per  minute, 
and  the  power  of  the  speed  to  which  the  friction  is  proportional,  so 
that  the  rcaaatance  at  other  speeds  is  easily  calculated. 


Length  of  Surface,  or  Distance  from  Cutwater,  in  feet.             | 

2(t. 

8  ft. 

20  ft. 

50  ft. 

A 

B 

C 

A 

B 

C 

A 

B 

c 

A 

B 

c 

Varnish    . 

2 -co 

•*i 

•390 

1-85 

•325 

•264 

1-85 

•278 

240 

1-83 

•250 

■326 

Paraffin    . 

•  • 

•38 

•370 

1-94 

•278 

•260 

1-93 

•271 

•a37 

• 

.  • 

•    • 

Tmfoal 

2- 16 

:i? 

•295 

1-99 

•263 

|:!i^ 

•268 

•244 

1-83 

•246 

•232 

Calico 

1-93 

•725 

1-92 

-626 

304 

:% 

:»J 

1-87 

•474 

•423 

Fine  sand 

200 

•81 

■690 

200 

•sfii 

s 

2^00 

2-06 

rsi 

•337 

■Medium  sand 

200 

•90 

•730 

2^00 

•625 

2<00 

m 

•465 

3-00 

•456 

Coane  sand  . 

2-00 

110 

-880 

2-00 

•7U 

$20 

2^00 

•490 

• 

Cdumns  A  give  the  power  of  the  speed  to  which  (he  resistance  is 
approximately  proportional. 

Columns  B  give  the  mean  resistance  per  square  foot  of  the  whole 
tvface  of  a  board  of  the  lengths  stated  in  the  table. 

Columns  C  give  the  resistance  in  pounds  of  a  square  foot  of  surface 
at  the  distance  stemward  from  the  cutwater  stated  in  the  heading. 

Although  these  experiments  do  not  directly  deal  with  surfaces  of 
greater  length  than  50  ft.,  they  indicate  what  would  be  fhe  resistances 
M  longer  surfaces.  For  at  50  ft.  the  decrease  of  resistance  for  an 
increase  of  length  is  so  small  that  it  will  make  no  very  great  difference 
ia  (he  estimate  of  the  friction  whether  we  suppose  it  to  continue  to 
6inimsh  at  the  same  rate  or  not  to  diminish  at  all.  For  a  varnished 
sariacc  the  friction  at  10  ft.  per  second  diminishes  from  0-41  to  0^32 
lb  per  square  foot  when  the  length  is  increased  from  2  to  8  ft.,  but  it 
oaiy  diminishes  from  0-378  to  0*250  lb  per  square  foot  for  an  increase 
Irom  20  ft.  to  so  ft. 

If  the  decrease  of  friction  stemwards  is  due  to  the  generation  of  a 
current  accompanying  the  movins  plane,  there  is  not  at  first  sight 
lily  reason  why  the  oecrrase  shouldf  not  be  greater  than  that  shown 
by  the  experiments.  The  current  accompanying  the  board  might  be 
ssMUDcd  10  gain  in  volume  and  velocity  stemwards,  till  the  velocity 
«as  oesriy  the  same  as  that  of  the  moving  plane  and  the  friction  per 
•quart  foot  nearly  xero.  That  this  does  not  happen  appears  to  be  aue 
to  the  mbing  up  of  the  current  with  the  still  water  surrounding  it. 
Fart  of  the  water  in  contact  with  the  board  at  any  point,  and  receiv- 
i£(  energy  of  motion  from  it.  passes  afterwards  to  distant  regions  of 
kJ\  water,  and  portions  of  still  water  are  fed  in  towards  the  board 
to  take  its  place.  In  the  forward^  part  of  the  board  more  kinetic 
eerriy  is  given  to  the  current  than  is  diffused  into  surroundine  space, 
and  tne  current  gains  in  velocity.  At  a  greater  distance  back  there  is 
so  approximate  balance  between  the  energy  communicated  to  the 
vatrr  and  that  diffused.  The  velocity  of  the  current  accompanying 
the  hoard  becomes  constant  or  nearly  constant,  and  the  friction  per 
•qoare  foot  b  therefote  neariy  constant  also. 

I  70.  Fncii»n  «/  Rotating  Disks. — A  rotating  disk  is  virtually  a 
nirfice  of  uiriimited  extent  and  it  is  convenient  for  experiments  on 
frictbn  with  different  surfaces  at  different  speeds.  Experiments 
carried  out  by  Professor  W.  C.  Unwin  (Proc.  Inst.  Ci9.  Eng.  Ixxx.) 
are  osrful  both  aa  illustrating  the  laws  of  fluid  friction  and  as  giving 
data  for  calculating  the  resistance  of  the  disks  of  turbines  and 
centhfagal  pumps.  Disks  of  10.  15  and  io  in.  diameter  fixed  on  a 
venlcal  shaft  were  rotated  by  a  belt  driven  by  an  engine.  They  were 
esckMcd  in  a  dstem  of  water  between  parallel  top  and  bottom  fixed 
Mtrfaces.  The cistem  was  subtended  by  three  fine  wires.  The  friction 
«f  the  disk  is  equal  to  the  teridency  of^the  cistern  to  rotate,  and  this 
*a>  ncasured  hy  balancing  the  cistem  by  a  fine  silk  cord  passing  over 
a  poUry  and  carrying  a  scale  pan  in  which  weights  could  oe  placed. 

U  w  H  aa  element  of  area  on  the  disk  moving  with  the  velocity  v, 
tke  friction  on  this  element  b  /w0*,  where  /  and  n  are  constant  for 
aay  given  kind  of  surface.  Let  •  be  the  angular  velocity  of  rotation, 
R  the  adiiis  of  the  dbk.  Consider  a  ring  of  the  surface  between  r  and 
f-Yir.  Its  area  b  Turdf,  its  vekxity  «r  and  the  friction  of  thb  nng 
ii  fiwrir^t*.  The  moment  of  the  friction  about  the  axis  of  rotation 
ii  2«c^/r**Vr.  and  the  total  moment  of  friction  for  the  two  sides  of 
tlttdnkb 

M  ^^w^-ljlr^dr  -  l4»«*/(s  •f3)l/R**'. 
U  M  ii  the  aombeff  of  revolutions  per  sec., 

M  -|2-*H^N-/(»+3)l/R**'. 
lad  dK  woHt  expended  m  rotating  the  dbk  b 

Ma-l2^«»^N'^/(i»+3)l/R-*»  foot  lb  per  sec 
Tie  ciperimencs  give  directly  the  values  of  M  for  the  dbks  corre- 


sponding to  any  speed  N.  From  these  the  values  of  /  and  n  can  be 
deduced,  /  being  the  friction  per  square  foot  at  unit  velocity.  For 
comparison  with  Froude's  results  it  b  convenient  to  calculate  the 
resistance  at  to  ft.  per  second,  which  b  F>/io*. 

The  disks  were  rotated  in  chambers  22  in.  diameter  and  3,  6  and 
12  in.  deep.  In  all  cases  the  friction  of  the  disks  increaseda  little 
as  the  chamber  was  made  larger.  This  is  probably  due  to  the  stilling 
of  the  eddies  against  the  surface  of  the  chamber  and  the  feeding  back 
of  the  stilled  water  to  the  dbk.  Hence  the  friction  depends  not  only 
on  the  surface  of  the  dbk  but  to  some  extent  on  the  surface  of  the 
chamber  in  which  it  rotates.    If  the  surface  of  the  chamber  is  made 

rougher  by  covering  with  coarse  sand  thnne  b 
also  an  increase  of  resistance. 

For  the  smoother  surfaces  the  friction  varied 
aa  the  i*85th  power  of  the  velocity.  For  the 
rougher  surfaces  the  power  of  the  velocity  to 
which  the  resistance  was  prt^wrtional  varied 
irom  1^9  to  a^i.  Thb  b  in  agreement  with 
Froude's  results. 

Experiments  with  a  bright  brass  disk  showed 
that  the  friction  decreased  with  increase  of 
temperature.  The  diminution  between  41* 
and  130*  F.  amounted  to  18%.  In  the  general 
equation  M  "cN"  for  any  given  dbk, 

Ci  -o-i328(i  —00021/), 

where  Ci  is  the  value  of  c  for  a  bright  brass 

dbk  0-85  ft.  in  diameter  at  a  temperature  t*  F. 

The  dbia  used  were  either  polished  or  made  rougher  by  varnish 

or  by  varnish  and  sand.    The  following  table  gives  a  comparison  of 

the  results  obtained  with  the  disks  and  Froude's  results  on  planks 

50  ft.  long.    The  values  given  are  the  resbtances  per  square  loot  at 


to  ft.  per  sec. 

Froude's  Experiments. 

Tinfoil  surface  .     .     .  o^233 

Varnish 0*226 

Fine  sand     .     .     ,*    .  0-337 

Medium  sand         .     .  0*456 


Disk  Experiments, 

Bright  brass      .  0-202  to  0-229 

Varnbh        .     .  0-220  to  0-233 
Fine  sand     .     .  0*339 

Very  coarse  sand  0*587  to  0*715 


VIII.  STEADY  FLOW  OF  WATER  IN  PIPES  OF 
UNIFORM  SECTION. 

I  71.  The  ordinary  theory  of  the  flow  of  water  in  pipes,  on  which 
all  practical  formulae  are  based,  assumes  that  the  variation  of  velocity 
at  different  points  of  any  cross  section  may  be  neglected.  The 
water  is  considered  as  moving  in  plane  layers,  which  are  driven 
through  the  pipe  aninst  the  frictional  resistance,  by  the  difference 
of  pressure  at  or  elevation  of  the  ends  of  the  pipe.  If  the  motion 
is  steady  the  velocity  at  each  cross  section  remains  the  same  from 
moment  to  moment,  and  if  the  cross  sectional  area  b  tonstant  the 
velocity  at  all  sections  must  be  the  same.  Hence  the  motion  b 
uniform.  The  most  important  resistance  to  the  motion  of  the  water 
is  the  surface  friction  of  the  pipe,  and  it  is  convenient  to  estimate 
this  independently  of  some  smaller  resbtances  which  will  be  ac- 
counted for  presently. 

In  any  portion  of  a  uniform  pipe,  excluding  for  the  present  the 
ends  of  the  pipe,  the  water  enters  and  leaves  at  the  same  velocity. 
For  that  portion  there-  ; 

fore  the  work  of  the 
external  forces  and  of 
the  surface  friction 
must  be  equal.  Let 
fig.  80  represent  a  very 
snort  portion  of  the 
pipe,  of  length  d/,  be- 
tween cross  sections  at 
s  and  t-\-d»  ft.  above 
any  horizontal  datum 
line  xaE,  the  pressures  at 
the  cross  sections  being 
P  and  P+dp  lb  per 
square  foot.  Further, 
let  Q  be  the  volume  of 
flow  or  diKharge  of  the  pipe  per  second,  Q  the  area  of  a  normal 
cross  section,  and  x  (be  perimeter  of  the  pipe.  The  Q  cubic  feet, 
which  flow  through  the  space  considered  per  second,  weigh  CQ  lb, 
and  fall  through  a  height  —du  ft.    The  work  done  by  gravity  b  then 

-CQcfx; 
a  positive  quantity  if  dt  is  negative,  and  vice  versa.    The  resultant 
pressure  parallel  to  the  axis  of  the  pipe  b  P—(p+dp)  -  —dp  lb  per 
square  foot  of  the  cross  section.    The  work  of  this  pressure  on  the 
volume  Q  b 

-Qdp. 

The  only  remaining  force  doing  work  on  the  system  is  the  friction 
against  the  surface  of  the  pipe.    The  area  of  that  surface  is  x  di. 

The  work  expended  in  overcoming  the  frictional  resbtance  per 
second  b  (see  i  66,  eq.  3) 

-{Cxdh>l2g, 
or,  since  Q*"0», 

-iCUUDQiv'Mdl: 


Fig.  80. 
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the  negative  sign  beiiw  taken  because  the  irorfc  is  done  against  a 
resistance.  Addtng  all  these  portions  of  work,  and  equating  the 
result  to  aero,  since  the  motion  is  uniform, — 


Dividing  by  CQ, 
Integrating, 


-CQrff-Qrfp-;C(x/Q)Q(»»/2f)dr-o. 


«+p/G+r(x/0)(**/af)/-constant. 


(I) 


\  n.  Let  A  and  B  (fig.  8i)  be  any  two  sections  of  the  pipe  for 
which  Pt  t,  I  have  the  values  Pu  ^t  A,  and  Pu  U,  k,  respectively. 
Then 

or,  if  fc'/t"L,  rearranging  the  terms. 

Suppose  pressure  columns  introduced  at  A  and  B.  The  water  wfll 
rite  in  thoM  colunms  to  the  heights  Pi/G  and  PttG  due  to  the 


Fig.  8i. 

pressures  ^  and  ^  at  A  and  B.  Hence  («i+^/G)-(s»+*i/G)  b 
the  quantity  represented  in  the  figure  by  DE,  the  fall  of  level  of 
the  preMure  columns,  or  virtual  Jail  of  the  pipe.  If  there  were  no 
friction  in  the  pipe,  then  by  Bernoulli's  equation  there  would  be  no 
fail  of  level  of  the  pressure  columns,  the  velocity  being  the  same  at 
A  and  B.  Hence  DE  or  A  is  the  head  tost  in  friction  in  the  distance 
AB.  The  quantity  DE/AB-A/L  is  termed  the  virtual  sk>pe  of 
the  pipe  or  virtual  fall  per  foot  of  length.  It  u  sometimes  termed 
very  conveniently  the  relative  fall.  It  will  be  denoted  by  the 
symbol  t. 

The  Quantity  Q/x  which  appears  in  many  hydraulic  equations  is 
called  the  hydraulic  mean  radius  of  the  pipe.  It  will  be  denoted 
by  m. 

Introducing  these  values. 


^i*/2f«mA/L«mt. 
For  pipes  of  circular  section,  and  diameter  (f» 

»-a/x-4«f»M-id. 


Then 
or 


Mar-irfA/L-Jifi; 
*-r(4L/rf)(i^/2f): 


(3) 


(4) 
(4«) 


which  shows  that  the  head  lost  in  friction  Is  proportional  to  the 
head  due  to  the  velocity,  and  is  found  by  multiplying  that  head  by 
the  coefficient  4rl'/d.  It  is  assumed  above  that  the  atmospheric 
pressure  at  C  and  D  is  the  same,  and  this  is  usually  nearly  the  case. 
But  if  C  and  D  are  at  rrcatly  different  levels  the  excess  of  baro- 
metric pressure  at  C,  in  feet  oi  water,  must  be  added  to  p»!0. 

,  {  73-  Hydraulic  Gradient  or  Line  of  Virtual  Slope.— Join  CD. 
Since  the  head  lost  in  friction  is  proportional  to  L,  any  intermediate 
pressure  column  between  A  and  B  will  have  its  free  surface  on  the 
line  CD,  and  the  vertical  disunce  between  CD  and  the  pipe  at  any 
point  measures  the  pressure,  exclusive  of  atmospheric  pressure,  in 
the  pipe  at  that  point.  If  the  pipe  were  laid  ak>ng  the  line  CD 
instead  of  AB,  the  water  would  flow  at  the  same  velocity  by  gravity 
without  any  change  of  pressure  from  section  to  section.  Hence  CD 
b  termed  the  virtual  slope  or  hydraulic  gradient  of  the  pipe.  It  b 
the  line  of  free  surface  level  for  each  point  of  the  pipe. 

If  an  ordinary  pipe,  connecting  reservoirs  open  to  the  air,  rises  at 
anv  joint  above  the  line  of  virtual  slope,  the  pressure  at  that  point 
b  less  than  the  atmospheric  pressure  transmitted  through  the  pipe. 
At  such  a  point  there  is  a  liability  that  air  may  be  disengaged  from 
the  water,  and  the  flow  stopped  or  impeded  by  the  accumulation  of 
air  If  the  pipe  rises  more  than  34  ft.  above  the  line  of  virtual  slope, 
the  pressure  is  negative.  But  as  thb  b  impossible,  the  continuity 
of  the  flow  will  be  broken. 

If  the  pipe  is  not  straight,  the  line  of  virtual  slope  becomes  a 

curved  line,  but  since  in  actual  pipes  the  vertical  alterations  of  level 

•-'  -rnerally  small,  compared  with  the  length  of  the  pipe,  distances 

^  along  the  pipe  are  sensibly  proportional  to  diitmccs 


measured  along  the  horiaontal  projection  of  the  pipe.  Hence  the 
line  of  hydraulic  ^adient  may  be  taken  to  be  a  straight  line  without 
error  of  practical  importance. 

f  74.  Case  t^a  Uniform  Pipe  connecting  two  Reservoirs^  when  all  the 
Resistances  ore  taken  into  account. — Let  k  (fig.  83)  be  the  difference 
of  level  of  the  reservoirs,  and  t  the  velocity,  in  a  pipe  of  length  L 
and  ^iameter  d.  The  whole  work  done  per  secona  b  virtually  the 
removal  of  Q  cub.  ft.  of  water  from  the  surface  of  the  upper 
reservoir  to  the  surface  of  the  k>wer  reservoir,  that  b  GQA  foot- 
pounds. Thb  is  expended  in  three  ways.  (1)  The  head  sV^f.  corre- 
sponding to  an  expenditure  of  GQv'/2f  foot-pounds  of  work,  is 
employed  in  giving  energy  of  motion  to  the  water.    Thb  b  ulti- 


Fig.  82. 

mately  wasted  in  eddying  motions  in  the  lower  reservoir.  (2)  A 
portion  of  head,  which  experience  shows  may  be  expressed  in  the 
icMTO  TdH/af ,  corresponding  to  an  expenditure  of  CQi^ht  foot- 
pounds of  work,  b  employed  in  overcoming  the  resistance  at  the 
entrance  to  the  pipe.  (3)  As  already  ^own  the  head  expended  in 
overcoming  the  surface  f nction  of  the  pipe  is  r(4LA/)  (s'/a^)  correspond- 
ing to  GQr(4L/tf)(v*/2{)  foot-pounds  of  work.    Hence 


CQ*  m  CQs»/2r +GQr«s»/2r  +CQf  .4L.»»/d.ag ; 

*-(i+rt+r.4}'W»»/»r        { 

»-8.025VlW/Ki-f-r.)<f+4fL||.  J 


Cs) 


If  the  pipe  b  bellmouthed,  fi  b  about  "•08.  If  the  entrance  to 
the  pipe  b  cylindrical,  f«"-0'505.  Hence  i-l-rt*i*o8  to  1-505. 
In  general  thb  is  so  smaU  compared  with  T^L/d  that,  for  practical 
calculations,  it  may  be  neglected ;  that  is,  tne  losses  of  httd  other 
than  the  loss  in  surface  friction  are  left  out  of  the  reckoning.  It 
b  only  in  short  pipes  and  at  high  velocities  that  it  b  necessary  to 
take  account  of  the  first  two  terms  in  the  bracket,  as  well  as  the 
third.  For  instance,  in  pipes  for  the  supply  of  turbines,  t  b  usually 
limited  to  2  ft.  per  second,  and  the  pipe  b  bellmouthed.    Then 

1  •o8«^/2{  ^0*067  It.    Ito  pipes  for  towns'  supi^y  v  may  range  from 

2  to  4i  ft.  per  second,  and  then  i'5i^/3f -O'l  to  0*5  it.  In  either 
case  thb  amount  of  head  is  small  compared  with  the  whole  virtual 
fall  in  the  cases  which  most  commonly  occur. 

When  d  and  v  or  d  and  k  are  given,  the  equations  above  are  solved 
quite  simply.  When  t  and  k  are  given  and  d  is  required,  it  is  better 
to  proceed  by  approximation.  Find  an  approximate  value  of  d  by 
assuming  a  probable  value  f or  f  as  mentioned  below.  Then  from 
that  value  ol  d  find  a  corrected  value  for  f  and  repeat  the  calculation. 

The  equation  above  may  be  put  in  the  form 

*-(4f/d)ll(i+r.)rf/4fl+Ll»»/2i;  ^  (6) 

from  which  it  b  clear  that  the  head  expended  at  the  mouthpiece  b 
equivalent  to  that  of  a  length 

(i+foW4r 

of  the  pipe.  Putting  i+fo""i'505  and  r»o*oi.  the  length  of  pipe 
equivalent  to  the  mouthpiece  b  37-6  d  nearly.  This  may  be  added 
to  the  actual  length  of  the  pipe  to  allow  for  mouthpiece  resistance 
in  approximate  calculations. 

(  75.  Coefficient  of  Friction  for  Pipes  discharging  Water. — From  the 
average  of  a  large  number  of  experiments,  the  value  of  f  for  ordinary 
iron  pipes  b 

r-o-oo7567.  (7) 

But  practical  experience  shows  that  no  angle  value  can  be  ukeo 
applicable  to  very  different  cases.  The  earlier  hydraulidans  occupied 
themselves  chiefly  with  the  dependence  of  f  on  the  velocity.  Having 
regarti  to  the  difference  of  the  law  of  resistance  at  very  low  and 
at  ordinary  vek)cities,  they  assumed  that  f  might  be  expressed  in  the 
form 

The  following  are  the  best  numerical  values  obtained  for  f  so  cx< 
pressed: — 


« 

0 

R.  de  Prony  (from  5i  experiments)     .     .     . 

J.  F.  d'Aubuisson  oe  Voisins 

J.  A.  Eytdwein              ....... 

000683^ 

000673 

0005493 

O*00l 1 16 
OOOI2II 
0-00143 

Weisbach  proposed  the  formula 

4t-  •+fl/V»-o-oo3598+o-004a39/V». 
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I.  For  Drw  ftnd  devi  pin  tbi 
ikt  KiiR  uid  pa)uh  ot  UK  nil 
■Hiliiiboal  l)  liiDsugmluiorcu 

4fv  M  apd  incnntKl  vilh  dFpoajf^  due 

■art  ••  aew  lad  dart  piptf-     Duxy' 

'"  !S™'E'j'"  '"'^'' 

CDHbriBit  c£  fnctioa  may  be  cxpniKd  in  the  for 

irficintly  Bccunic  to  Uke  f-^ai  kimply»  vhcrr  «i 

tr  oF  Ibe  npe  and  the  ital 

For  wpF«  wteh  have  ban  loaw  (inw  in  lue,  Dcclcctinff  tbe 
dgTeaaiiit  OS  tbc  velocity  i 
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^  evperimenti  the  valua  ol  the  eoipirica]  coeffident  f 

irDin  0-16  lo  o-otnB  in  diBereot  cues.    Kenn  iDea«  <d  dia- 

.,-^-.-jiIing  (he  probable  value  of  f  arenecesary  in  uajog  tbeequa- 

tioni  [«  practical  purpoiea.  To  ■  certain  eiteat  Ihe  kwwtedR  that 

f  decreaiea  with  the  ue  of  the  pipe  and  increaaca  very  mucB  witb 

the  roufhneia  of  iu  lurCace  ia  a  inidei  and  Dar^'i  aiethad  of  deal- 

ini  with  theie  caiHea  of  variatioa  ia  very  helpCul.    But  *  funher 

-'-'cuity  acHi  flam  the  diacordaiice  of  the  lenilu  of  diflereDt  ei- 

nmta.    FotiBUanccF.  P.  SteanuaodJ.  M.  Calebothexptri- 

■led  on  dean  aiohalted  (ut-imn  pipn.  4  ft.  in  diameter.    A^ 

ling  to  one  let  o(  laiBingi  r^^^il-  ^nd  actordinc  to  the  other 

:  obaervaliona  or  aome  diflerence  in  the  ccmditJDii  of  ibe  pipes  not 

ticed  by  tlie  obiervert. 

It  h  lUH  lilicly  IlMl  any  [annuls  can  be  found  which  will  (It 
am  of  any  given  pipe.   For  one  of  f"- -'■'-"—- 
— -,  ^„,-  — nula  niuft  cxiTTcat  the  eiact  roufhf 
Lirfacc»  and  tbcre  ia  no  acientibc  meaaure  of  rou^hr 


f -.(I +«<*). 

W 

B 

Ft.  dnwn    wrouEbt-iiUI    at  tmoalh   cut- 

■OOW71 

S 

in  (he  following  very  aimple  form. 


For  clean  pi« f- -005(1+ t^ljfl    i      (0.I 

Fn^^Wiutedpipa     .     r-'Oi!i+>/"')      I      ^^' 
Dmcj-t  Vtlm  ff  Ot  C«fftntra  ■/  rriait*  f  /sr  V4iadtia  luf  U 


ASL 

^ 

■jr- 

-.rx. 

New 
Fipev 

P[p«. 

1 
i 

■SOS4I 
■«05M 

OfllJOO 

36 

■OOJH 

■00509 

ill 

r-Ca+Vfl+W+ft/d-)/!! 


■toeaj.tnf 


tfw  diicliarEe  of  inpi 
.  ...  Kullet,  which  will  t 
For  the  value  of  c  in  tl 


«it  dependina oaly  on  the  rouahneia  of  ttx  ^.^.. 

aa  onhnaHlylaid  a^o-orj.   'nia  fonnMla  ■■  very 

.  b  DM  latioaally  iiulifiabic  and  it  i(  not  at  aU 

■--—'-— 1  of  the  diichargc  than  tinpkr 

m  FIfm  in  Pi>m.— The  forminj  Bate- 

Bul  the  coodilioM  of  flow  are  rralw  more 
I  bE  Bpreaaed  in  any  tatHHul  lorm.    TaUng 


of  the  chief  (aclora 
roughnesi  of  tbe  pipe 

limit  tbe  choice  of  tbe  coefficient  for  a  pipe 


e  lAicb  the 

, , -Jio  in  deier- 

□r  r  I>an:y  van  only  eight  out  of  lua 

, ,  _Dd  there  ii  reiaon  to  think  that  aoine 

■e  were  exceptional.    Bairt  de  Saint-Venant  waa  the  fint  to 

d»/4J--V*, 

L    If  ihia  la  written  is  dtt 

■a  log—log  Wrt. 


■1  Sainl-Venaal 


.    If  a 


nrjl  «,Uun  drc  plotted  lo£arilhmica1ly 
tdnfa  ia  reduced  to  finding  the  atra^ht 
^B  through  the  plotted  pointa.    Sauit- 


rciulU,    be    arrived    at    th 

Piiafunclif 

ture  Revnol _.  _... 

pcagiicaL  purpoiea  Kagen'i  form  is  the  mi 

Vof  US  «/  IhIb  ef  VtltcUy. 


ically  platted  ci 


Surface  of  Pipe. 

Authority. 

rf'sy 

v^„^. 

Tin  plate   ..     , 

Bonul    .     .     . 

T, 

■*9J      ,.j. 

•sr'™""i 

Hamilton  Smith 

S, 

[■7M     1-795 

Le«l    .     .     .     , 

Darcy     .      .      . 

■017 

Clean  bran     .     . 

H^mlltoisriilh 

•ii 

A.pbal.«j      .     . 

Riveted  wrought 
iron 

fill 

'■>7?6 
■i'<9 

ii  ■■" 
ia-' 

WroughlirDnCgai  1 

Daiey    .     .     . 

■0166 

X5 

Newcaatlron 

D«ey    .     .     , 

.lii 

IS?  '■« 

OeaiedcaatlrM   . 

Darcy    ..     . 

i 

iSi  ^ 

,„„,.=»,„. 

Darcy    ..     . 

Is 

■Si 
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^^',5*^s:                          <j' 

.IB^-'tii'                                             ^e     - 

i                   -'«^«i^s*                   ,^5;-; 

'C-c-tf"                                 ,2:4'    <' 

"X                                   a'    g"^-- 

-  -                                              i:. '<-',!.- 

u                                                                                                ^^     J^^'     hS 

n                                             ^Hj'FtRl  -ril 

;                                                                     ,'^!i4^'   .-^ 

<!            -'S       -.«^- 

^iti'    .iJS    5S^ 

I                          ,2-     ,-;«^'\.' 

,.S'    -ig*"    - 

1                              ^  '"^-^      ii*      ■■ 

^J'\,'/      ,' 

%'    ,i^' 

I                2:    .■Sf" 

1  III  1 J_i_l_Ll_L^^_- --_  _   _,  .JX — J — LLLLU 

Ff-M 


W.  C  Uiwin  floned  locuithmkany  iC  tbe 

[Krimaiti  od  Bow  in  pipe*  then  avtiUbk.' 

■jivB  OH  web  pkHIini'   Tkc  RBiIti  of  meuurinji  the  dapn 

LiK  Bnca  dnwn  (hrou^  tbe  plotted  pointi  an  givoi  iq  the 

It  vin  be  tcra  that  tbe  value*  dl  tbe 

imbaifftcT 

oSl^forl.    ' 


IT,  LTintUcu 


i{]  Reyoolda^i 


Kindotftpt 

■ 

}-•> 

. 

WnHi(blin^(Smiitij! 
RlwIedU^jbtilS.: 

1 

I-OJ 

With  <be  exception  of  ibe  uoiiiiUout  viluea  for  Dnity'i  wroutbt- 
Iroa  (^pee,  tberr  ii  no  [mt  dlKr^Hucy  between  the  valm  of  ■  and 
3-11.  but  tbeie  ii  h  appearance  o(  reLation  in  the  two  quaaiitin. 
For  the  prCKDi  ii  appean  pftferabfe  to  amiDe  that  i  ii  independcDt 


'  %  and  X.   The  folkiwini  table  fii 


a  of  *■  being  for  ooetric  m 


n  the  Flow  of  Water  is  Pipea,"  /siuMii  (Mai 


Here.  coaddefiBC  tbe  tnal  mwt  ol 

the  expetiokcnta,  tot  conKancy  ot  p* 
The  AJ^baLifd  pipea  [ive  ntlwr  variat 


'1  VTTV  latiaUctorily  doae. 

e  double  that  for  new  jvpca 
t  ia  kaovB  of  floid  fnctioa 


-"'-"   K3, 


~f 


Da«7 
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Ctmtnt  Uma  Valmn  vf  CmUkHi. 
«]  lanmU  (Hutn'i)— jtiV  -  mfld'.it—ct\ 
B  td  the  corfidniU  ur  takni,  tbe  unil  bciD 


IGiMl  <<  Pipe. 

- 

I 

■ 

riapluc  '  .     .     .     . 

SSI'"' 

■OIW 
■OJM 

|:i 

11 

1-9S 

n  of  <Kh  of  llWK  coeflicii 


iS^. 


sMuu  ta  give  the  vxluet  of  , 

re  uflMLj  in  Enflidi  Itri.    Fa(  Eiifliih 


l<B|iUtr 


!k(k«.  (rf  a  Fin.—Dtirj 
iso  DB  Ibe  vdoaly  at 
pipL     He  dedind  tbc 


aaenM  poiau  la  Uh  ctdb  lectiaa  in  ■ 

v-.-iij('im)Vi 

■faewVlilteinladty  mhf  centiTtodn..-  —4. - 

A  pipe  «f  ndhu  R  wun  ft  hydnuIJc  indiail  t.  Later  Bun  repatcd 
-' — ' tamaiaiTBAilttitmlMim.  iltrAtoiimit  da  Scmai. 


■Mn.  >4&  6).    Tbe  imsl  ianorttn 

CMmlvelaettT.    Lei  *  -  RiAj',  wt , 

pipe;  da  VTU-i+MjV*     A  v«v  inetui  rauli  (or  praciiiaJ 
•■  B  tlWI  «/>-Tt  of  llie  ndiiu  tllht  pipe  tht  velocity  ia  equlJ 


Teiiip.F. 


bm  wftin  ■  nfulu  lien  WW.  of  the  coefficieni  ocEiin  u  1 
nnjienlun  rin.  In  ■Mrlmeiiu  on  tlie  irlnion  of  diiln 
iJIenat  Umpentniea  pRJeum  W.  C.  Uswln  found  Ihic  til* 

I  ■•  given  abovi  act  cipceHHi  ilnacet  cuctly  by  tbc  retulsa 
I  Drtjiovy 

WaUr  ifauu.— Tt*  inflwoct  of  1. 
M  I*'  ffislioa  h  (howii  b»  vnifc 

ntefworlA  IniMpavtMchtoavevcvmniuDaaai  wicer, ouauioii 
pnceedi  npidly  ud  tin  diKliuia  n  coiuldnbly  rlimiiiihnl  A 
mau  lud  u  Toinui]' In  Its!,  n  n.  In  langth.  niDiiitaiJ  to^.  9-1il 
and  ^ia-'pipf*.  It  waa  wn  pw^rtwt  fiwa  fi?fTwlon  hy  any  natinf ■ 
But  it  wu  fooad  to  Ibe  aunwiia  of  tbe  "^—^  that  ia  ecbl  yean 
the  diicbain  bad  diMiaubed  to  51  %  of  tbe  orifinal  Jslune. 
I.  C  ApllDid  ■uggcaud  an  appaatiu  loi  acnpiat  Ibe  iDlarigr  of  dM 
p^  knd  Ibii  ma  coutrucled  and  uied  under  tbe  diiecikiD  of 
wiDlain  Fnnide  (lee  "  luouKatioa  of  Iron  Pips,"  by  W.  Ingliun, 
Pm  Jul.  ifxik.  Et-.  iBw).  II  mi  Found  ibat  by  impini  ilie 
inlsioT  of  Ibe  pipe  ilie  (Uacbarge  wai  incieuKt  (6  %.  Theanping 
Tvquirea  to  lie  repeated  at  iuiD-vala.    Alter  earb  ■cmpiof  tba  di^ 

^k^.  tbc  dimi^I^u 

nudiDrd  in  detaib, 
Kiimamock.  A  i> 
•craperifi  place;  Bi 
of  tbe  bono  placed 


Pifa  n  On  Duckarif.    Saapiat 
bttoodiiioaof  Ihe  uiiaee  of  a  pipe 


J  of  liie  pipe,  ibowiBg  tbt 

Dd  view  of  the  piurwcrm,  and  C,  D  ■cctipga 
Tvili  on  tbe  main  (or  iotrodudDg  or  vitb- 


.. ..  -,    Tlv  It  in.  pipe  vpa made amoolh  iniidcand 

m  I*i^.  by  drawing  a  nandrit  tbrough  it.  Plolliog  Ibc  leaulta 
liigiriiiiiiiialli.  i<  wai  (oond  tbat  tbe  reaiaunce  for  all  icmpcntuiea 
varied  very  eoctly  ai  •"",  Ibe  iadei  being  Icii  than  1  ai  in 

aaiHiaaBf  law  k  —  tUiUmifl'lat).  Ihen  loc  beadi  varying  from  1  It. 
to  aarfy  4  ft.,  and  velodtiei  in  Il>c  pipe  varying  liwn  4  ft.  to  9  ft-  per 
■Di^  tk  vilnea  of  f  woe  ai  (oOowc— 


Te>p.P. 
57 

E 


FiclJ. 
main.   At  Lancaiter  after  twice  icnpingtbediacbargevu  inenaaed 

t^\%  at  Otwauy  J4(%.    Tbe  increaaed  diacharge  ia  -*-  —  -*-' 
dinunuliiKi  Ot  Ihe  Inflion  of  tbe  pipe  bf  Temoving  the 

areabooljll.deepb^  thenoiaeilinalrc*.  Tbc  avenge  qmd  at  Ibe 
•crapcT  at  Tocqciay  ia  il  m.  per  bour.  At  T«Tiu^y  49%  of  ibe 
depoait  ia  Irmi  nut.  tbe  real  being  Blica.  tiDe  and  organic  mancr.  | 
In  Ibe  opinion  of  aome  enginefia  it  ia  inadviaabla  ttf  uac  tbe 
■rrapo-.  iTie  incmalation  ia  only  ccinpDrarily  imovcd.  and  if  (bo 
uae  of  Ibc  icnper  it  continued  the  life  of  tiw  piipc  ia  reduced.  Tbe 
only  trealaent  dicctivc  In  preventing  or  retarding  tbe  iaouitalfoa 
due  Id  comiaioa  ia  to  coal  tbe  pipea  wben  Iwt  with  a  amootb  and 
petfccl  layer  of  fiilch-    Witb  certain  walcn  mxb  >a  tlwoe  derived 


n  not  .derived  fnm.tba^dpca.    Il  apiican  to  bcu 
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organic  orowth.  Filtratioo  of  the  water  appean  to  prevent  the 
growth  oi  the  alime.  and  its  temporary  removal  may  be  effected  by 
a  idnd  of  brush  scraper  devised  Dy  G.  F.  Deacon  (see  **  Deposits  in 
Pipes."  by  Professor  J.  C.  Campbell  Brown,  Froc  InsL  Cu.  Bng., 

1903-1904}- 

f  8r.  Flaw  of  Water  through  Fin  H«se.— The  hose  pipes  used  for 
fire  purposes  are  of  very  varied  character,  and  the  roughness  of  the 
surface  varies.  Very  careful  experiments  have  been  made  by  J.  R. 
Freeman  (AM.  Soc  Cn.  Emg.  xxL.  1889).  It  was  noted  that  under 
pressure  the  diameter  of  the  hose  increased  sufficiently  to  have  a 
marked  influence  on  the  discharge.  In  reducing  the  rmilta  the  true 
diameter  has  been  taken.  Let  9<-mean  vdodty  in  ft.  per  sec.; 
r« hydraulic  mean  radius  or  one-fourth  the  diameter  in  feet;  <~ 
hydraulic  gradient.    Then  t  >  n V  (n). 


Diameter 

in 

Inchca. 

Gallons 

(United 

States) 

per  min. 

t 

• 

n 

Solid  rubber  ( 
hose                   ] 

Woven  cotton,  { 
rubber  lined      f 

rubber  lined  ( 
Knit      cotton,  ( 

rubber  lined  ( 
Knit      cotton,  ( 

rubber  linfd  I 
Woven    cotton,  ( 

rubber  lined  \ 
Woven    cotton,  ( 

rubber  lined  ( 
Unlined  linen  j 

hose                   \ 

3-65 
It 

3.47 
tt 

3-49 
tt 

3-68 

tt 
2-69 

tt 

3*13 

tt 

2-53 

tt 
3-60 

tt 

315 

344 
200 

299 
300 

3»9 
132 

299 
204 
319 
154 
240 

^■' 

579 
33t 

•1863 

•4714 
•2464 

-5269 
-2427 
.5708 
•0809 

•3931 
•2357 

.3448 
•7673 
•0261 
•8264 

•0414 
1-1624 

12*50 

20-00 
1340 
2O-00 
13-30 
21-00 

7-50 
17-00 

11-50 

18-00 

14-00 

21-81 

3-50 
19-00 

3-50 
20-00 

123-3 
124.0 
119-1 
121-5 
1177 

122-1 
111-6 
114-8 
lOO-l 
105-8 
113-4 

118-4 

94-3 
91-0 

73-9 
79.6 

1 82.  Reduction  of  a  Long  Pipe  of  Varying  DiameUr  to  an  E^tdealent 
Pipe  ef  Uniform  DiameUr,  Dupmit's  Eptaium. — ^Water  mains  for 
the  supply  01  towns  often  consist  of  a  series  of  lengths,  the  diameter 
being  the  same  for  each  length,  but  differing  from  length  to  len^. 
In  approximate  calculations  of  the  head  lost  in  such  mains,  tt  is 
generally  accurate  enough  to  neglect  the  smaller  losses  of  head 
and  to  have  r^ard  to  the  pipe  friction  onl)r.  and  then  the  (alcula- 
tions  may  be  facilitated  by  reducing  the  main  to  a  main  of  uniform 
diameter,  in  which  there  would  be  the  same  loss  of  head.  Such  a 
uniform  main  will  be  termed  an  equivalent  main. 


1 


..4,... 


£ 


4. 


I 


£ 


I...., 


J..—. 


B 


Fig.  86. 


In  fig.  86  let  A  be  the  main  of  variable  diameter,  and  B  the  equivap 
lest  unifonB  main.    In  the  given  main  of  variable  diameter  A,  let 

/i,  A...  be  the  lengths, 
di,  d%...     the  diameters, 
*k,  «k...      the  velocities, 
f'l,  tf...     the  slopes, 

for  die  successive  portions,  and  let  f ,  ^  «  and  •  be  corresponding 
quantities  for  the  equivalent  uniform  main  B.  The  total  loss  'Ci 
head  in  A  due  to  friction  is 

k^i^+iJi-^,.. 

-  r(*k«*4ii/2«il) +r(*^-4fc/2«*)-f .  .. 

and  in  die  uniform  main 

iJ-r(«».4//3«i). 
If  the  mains  are  equivalent,  as  defined  above, 

r(i'-4^/2|i0  -  r(»i«-4/i/2«rfi) +r(«^-4V2«*) + . . . 

But,  ance  the  diachargf  is  the  same  for  all  portions* 
Jw^  "  i«fc"»i  *  t«tf»fc  • . . . 

Also  nppoie  that  f  may  be  treated  as  cwistant  tor  all  the  pipea. 
Then 

;Af-frf«/*«}(fc/A)+(rfV*«)(fc/A)+.~    ' 

wUc&  gives  the  length  of  die  equivalent  onifonn  main  which  would 
have  tor  same  totaiiossof  head  for  any  given  diachaije. 


1 83.  Other  Lostes  oj  Head  m  Pipes.— Moti  of  the  losses  of 
pipes,  other  than  that  due  to  surface  frictioa  against  the  pipe, 
to  abrupt  changes  in  the  velocity  of  the  stream  producmg 
llie  kinetic  energy  of  these  is  deducted  from  the  general 
translation,  and  practically  wasted. 

Sudden  Bidargemenl  tf  Section. — Suppose  a  fMpe  enlarges  in 
from  an  area  «•  to  an  area  u^  (fig. 
87);  then 

or,  if  the  section  is  circular, 

•iM- ((«•/*)•. 
The  head  lost  at  the  abrupt  change 
of  velocity  has  already  beein 
shown  to  be  the  head  due  to  the 
rdative  velocity  of  the  two  porta 
of  the  stream.    Hence  head  lost    . 


m 
doe 


Fig.  87 


^.-(•*-»i)V2g-(w-.-iW/2f-u*/iy'-ip^v«f 

or  |.-fJhV2gt 

if  f.  is  put  for  the  expresnon  fn  brackets. 
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Abrupt  Contraction  of  5ccf»sn.— When  water  passes  from  a  talker 
to  a  smaller  section,  as  in  figs.  88,  89,  a  oontracdon  is  formed,  naA 
the  contracted  stream  abruptly  expands  u>  fill  the  section  of  the  pipe^ 


Fig.  88. 


Fig.  89. 


Let  w  be  the  section  and  v  the  velocity  of  the  stream  at  U.  At  a« 
the  secdon  will  be  c^m^  and  the  velocity  (w/c«w}v«»/cu  i^cre  c«  ia 
the  coefficient  of  contraction.   Then  the  head  kxt  is 

*.-  (t/e.-»)V2g-  (i/c.-  l)V/3g; 

and,  if  c«  is  taken  0-64, 

^ -0-316  i^/3f.  (a) 

The  value  of  the  coefficient  of  contraction  for  this  case  is,  however, 
not  well  ascertained,  and  the  result  is  someidiat  modified  by  frictiafi. 
For  water  entering  a  (ylindrical,  not  bell-mouthed,  pipe  from  a 
reservoir  of  indefinitely  huge  site,  experiment  gives 

*.-o.505»»/2g.  (3) 

If  there  is  a  diaphragm  at  the  mouth  of  the  pipe  as  in  fig.  89,  let  ^ 
be  the  area  of  this  orifice.  Then  the  area  01  me  contracted  stream 
b  C90U  *od  the  head  lost  is 

^.-{{-/c-0-l|y/Jl 

-r-^/*«  (4) 

if  r,  b  put  for  l(w/c««i)~i}*.  Weisbach  has  found  cxperimeatally 
the  following  values  of  the  coefficient,  when  the  stream  approaching 
the  orifice  was  considerably  huger  than  the  orifice: — 
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When  a  dbphr^m  was  placed  in  a  tube  of  uniform  section  (fig.  90} 


the  following  values 
and  w  that  m  the  pipe: 


Fig.  90U 
obtained.  Ml  beiflg  the 


mi/m  — 

et 

aa 

OJ 

•  « 

0$ 

a6 

*7 

M 

^ 

■js 

«.- 

.<M 

■«M 

■*«1 

A» 

.6S1 

.»!» 

.r'ss 

Jm 

-M 

Ijos 

t.- 

tts.0 

47.n 

JOJl 

7*» 

'TSI 

i.yfl« 

.fw 

^ 

*«• 

^ 

STEADY  FU)W  IN  PIPEq 


HYDRAULICS 


65 


tobcdne 
apipe 


(.—WcMbOfdi  cooaidcra  the  lots  of  head  at  elbows  (fig.91) 
e  to  a  oontnctMo  formed  by  thectream.  FnmiezperimenU 


_ , , Fnunezpenments 

l|  ia.  diaiBCter.  he  found  the  km  of  head 


fc -0-9457  «n*|^+ao47  na*  ^ 
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Hence  at  a  rMit-aagled  elbow  the  whole  head  due  to  the  velocity 

VTTy  aeaify  is  loet. 
BtMds.~WeHbKh  tnces  the  lots  oC  head  at  curved  bends  to  a 

similar  cause  to  that  at 
dbows,  but  the  coeffi- 
cients for  bends  are  not 
very  satisfactorily  ascer- 
tained. Weisbach  ob- 
Uined  for  the  loss  of 
head  at  a  bend  in  a  pipe 
of  circular  sectioa 


h-o-i3i-|-i.847(d/ap)l, 

wheie  d  is  the  diameter 
of  the  pipe  and  p  the 
radius  of  curvature  of 
the  bend.  The  resistance 
as  beads  b  small  and  at  prtsent  very  m  determined. 

ValB€t,  Cocks  and  Smicts. — ^These  produce  a  contraction  of  the 

Q  water-stream,    similar    to    that    for    an    abrupt 
diminution   of    section    already    discussed.     The 
loss  of  head  may  be  taken  as  beloce  to  be 
h'tJ^hii  (7) 

where  t  is  the  velocity  in  the  mpe  beyond  the  valve 
and  f«  a  coefficient  dctermineapy  experiment.  The 
following  are  Weisbach 's  results. 

Suic*  im  Pipe  0/  RtctanpdM  SecHom  (fig.  9a). 
Scctioo  at  sluice  "wi  in  pipe^M. 
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Smiet  m  C^iudrital  Pipt  (fig.  93). 
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Fig.  94. 
Pipe  (fig.  94).    Angle  through  which  cock 
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TVstfr  yarn  m  a  CyUndrical  Pipe  (fig.  99). 
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I  8a.  Practical  Caictdations  vn  the  Flaw  at  Water  in  Pipex.^ln 
the  following  explanations  4t  will  be  fwiimtd  that  the  pipe  is  of  so 


Fig.  9$. 


great  a  length  that  only  the 
loss  of  head  in  friction  against 
the  surface  of  the  pipe  needs 
to  be  considered.  In  general 
it  is  one  of  the  four  quantities 
dt  t,  f  or  Q  which  requires 
to  be  determined.  For  nnce 
the  loss  of  head  h  b  given  by 
the  relation  k^ilt  this  need 
not  be  separately  considered. 

There  are  then  three  equa* 
tions  (see  eq.  4, 1 72,  and  90,  f  76)  for  the  solution  of  such  probtena 
as  arise  ^~ 

r-a(i+i/i24l);  (I) 

where  aai0*005  for  new  and  "O^oi  for  incrusted  pipca. 

W2«-l<«.  (?) 

Q-b<P».  (3) 

PrehUm  I.  Given  the  diameter  of  the  |»pe  and  its  virtual  slope, 
to  find  the  discharge  and  velocity  of  flow.    Here  d  and  t  are  given, 
and  Q  and  t  are  required.    Find  f  from  (1);  then  v  from  (2};  lastly 
Q  from  (3).    This  case  presents  no  difficulty. 
By  combining  equations  (i)  and  (2),  9  is  obtained  directly:— 

f-V(gii/2r)-V(£/3«)VlAV|i+i/ia<f}l.  (4) 

For  new  pipes  ...    V  (|[/2a)  *s6-7a 
For  incrusted  pipes      .     ."40*13 

For  pipes  not  less  than  i,  or  more  than  4  ft.  in  diameter,  the 
mean  ^^uttes  of  f  are 

For  new  pipes 0^)0526 

For  incrusted  pipes o-oiosa; 

Unng  these  values  we  get  the  very  simple  expressiona-* 

»-55-3iV(iQfornewpip«i  ,      1  (40) 

— 39-iiV (aO  for  mcrusted  pipes> 
Within  the  limits  stated,  these  are  accurate  enough  fbr  practical 
purposes,  especially  as  the  precise  value  of  the  coefficient  (  cannot 
be  known  for  each  special  case. 

Problem  2.  Given  the  diameter  of  a  pipe  and  the  velocity  of  flow, 
to  find  the  virtual  slope  and  discharge.  The'  discharge  is  given  by 
(3);  the  proper  value  of  f  by  (1);  and  the  virtual  slope  by  (2}. 
This  also  presents  no  special  difficulty. 

Problem  3.  Given  tM  diameter  of  the  pipe  and  the  discharge,  to 
find  the  virtual  slope  and  velocitv.  Find  »  from  (3);  f  from  (i); 
lastly  i  from  (3).    If  we  combine  (i)  and  (2)  we  get 

i^iW'i)  (4/«0 -2«{i +i/i3rf)s«/fi;  C5) 

and,  taking  the  mean  values  of  f  for  pipes  from  1  to  4  ft.  diameter, 
given  above,  the  approximate  formulae  are 

f-0'0003368  i^fd  for  new  pipes  (  (50) 

>  0*0006536  i^Jd  for  incrusted  (apes ) 

Problem  4.  Given  the  virtual  slope  and  the  velocity,  to  find  the 
diameter  of  the  pipe  and  the  discharge.  The  diameter  is  obtained 
from  equations  (2)  and  (1),  which  give  (he  quadratic  expression 

d>  -if  (2«s*/f  0  -ai^/6ct  -o. 
.•.d-««/gt+V|(««/«t)  {^/gi+mi  (6) 

For  practical  purposes,  the  approximate  equations 

d-3as»/gt+i/i2  (6a) 

*o*ooo3i  i^/t+'083  for  new  pipes 
■0*00062  ^/t-f '083  for  incrusted  pipes 

are  sufficiently  accurate. 

Problem  %.  Given  the  virtual  slope  and  the  discharge,  to  find  tha 
diameter  01  the  pipe  and  velocitjr  of  flow.  This  case,  which  often 
occurs  in  designing,  is  the  one  which  is  least  easy  of  direct  solution. 
From  equations  (a)  and  (3)  we  get— 

d»-^rtJ»/f»^  (7) 

If  now  the  value  of  T  In  (i)  is  introduced,  the  equation  becomes  very 
cumbrous.  Various  approximate  methods  of  meeting  the  difficulty 
may  be  used. 

(fi)  Taking  the  mean  values  of  t  given  above  for  pipes  of  t  to  4 
ft.  dameter  we  get 

if-VC32r/t*^V(Q»/0  (8) 

«o*22i6V((2'/0  for  naw  pipes 
•0-2541 V  (Q*/*)  for  incrusted  pipes; 

equations  which  are  interesting  as  showing  that  when  the  value  of 
r  IS  doubled  the  diameter  of  pipe  for  a  given  discharge  is  only  in- 
creased  by  13%. 
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(6)  A  Mcond  method  »  to  obtain  a  rough  value  of  cf  by  assuming 
f^cu   This  value  is 

rf'  -  V  (32Q«/t»^)Va  -o  6319  V  (cy/ov  • 

Then  a  very  approximate  value  of  f  is 

r-a(i+i/i*r); 

and  a  revised  value  of  cf,  not  senobly  differing  from  the  exact  value, 
u 

rf'  -  V  (32Q»/«-H-)  V  f  -0-6319  VXCy/OV  f. 

(e)  Equation  7  may  be  put  in  the 
form 

rf-V(32«Q»/r»^')V(i+i/i2i).  (9) 

Expanding  the  term  in  brackets, 
V  (I +1/13^  - 1 +i/6o(f-i/i8ooil*... 
Negtectingthe  termsafterthe  second, 
d-^  (3a«/pr^V  ( OT).f  1  +i/6orf| 

-V(3a«/t»'JV(W)-f-o-oi667;(9«) 
and 

V(32a/j*")«"0'2i9  for  new  pipes 

«o*a53  for  incrusted  pipes. 

885.  Arrangenuntof  Water  Mains 
forTowHS*  Supply. — ^Town  mains  are 
usually  supplial  by  gravitation  from 
a  service  reservoir,  which  in  turn  is 

supplied  by  gravitation  from  a  storage  reservoir  or  by  pumping 
from  a  lower  level.  The  service  reservoir  should  contain  three 
days'  supply  or  in  important  cases  much  more.     Its  elevation 


if  the  average  deaiand  la  35  (nttlotts  per  bead  per  day,  the  idQJw 
should  be  calculated  for  50  gallons  per  head  per  day. 

I  86.  DeUrmtnatUm  eftke  Diameters  ef  DifferaU  Parts  ef  a  Water 
Main. — When  the  plan  of  the  arrangement  of  mains  is  detenniocd 
upon,  and  the  supply  to  each  localitv  add  the  ptessure  requiied  is 
ascertained,  it  remains  to  determine  the  diameters  of  the  pipea.  Lee 
^.97  show  an  elevation  of  a  main  ABCD...,  R  being  the  reaervocr 
from  which  the  supply  is  derived.  Let  NN  be  the  datum  line  of  fbe 
levelling  opuations,  and  H*.  H»...the  heights  of  the  main  above 
the  datum  line.  Hr  being  the  hci^t  of  the  water  surface  in  the 


V        J)afum  Xftwi 


or  m  important  cases  mucn  more, 
should  be  such  that  water  is  delivered  at  a  pressure  of  at  least  about 
100  ft.  to  the  highest  parts  of  the  district.  The  greatest  pressure  in 
the  mains  is  usually  about  300  ft.,  the  pressure  for  which  ordinary 
pipes  and  fittings  are  dedgned.    Hence  if  the  district  supplied  haa 

\      I 


•tow  Lewrf  Zo«r— *J       J 


great 
fowei 


It  variations  of  level  it  must  be  divided  into  zones  of  higher  and 
lower  pressure.  Fig.  96  shows  a  district  of  two  cones  each  with  its 
service  reservmr  and  a  range  of  pressure  in  the  lower  district  from 
100  to  200  ft.    The  total  supply  required  is  in  England  about  25 

£  lions  per  head  per  day.    But  in  many  towns,  and  eqiecially  in 
nerica,  the  supply  is  conadcrably  greater,  but  also  in  many  cases 


R 


A. 


N 


'     •       tm  '-      ■  t  '  '       ' 


Fig.  97, 


a  good  deal  of  the  supply  is  lost  by  leakage  of  the  mains.  The  supply 
through  the  branch  mams  of  a  distributing  system  is  calculated  from 
the  population  supplied.  But  in  determinmg  the  capacity  of  the 
mains  the  fluctuation  of  the  demand  must  be  allowed  for.  It  is  usual 
to  take  the  maximum  demand  at  twice  the  average  demand.   Hence 


Fig.  98. 

reservur  from  the  same  datum.  Set  up  next  heights  AAi,  BBi.... 
representing  the  minimum  pressure  height  necessary  for  the  adequate 
supply  of  each  locality.  Then  AiBiCiDi...  is  a  fine  which  should 
form  a  lower  limit  to  the  fine  of  virtual  slope.  Then  if  heights 
^«.  ^.  \f—  are  taken  representing  the  actual  kMses  of  head  in  each 
length  Im,  k,  /«...  of  the  main,  A«BoCo  will  be  the  line  of  virtual 
slope,  and  it  will  be  obvious  at  what  points  such  as  D9  and  £«,  the 
pressure  is  deficient,  and  a  different  choice  of  diameter  of  main  ia 
required.  For  any  point  s  in  the  length  of  the  main,  we  have 
Pressure  height -Hr-H.-(^.+^+ ..  .^.). 

Where  no  other  circumstance  limits  the  loss  of  head  to  be  assigned 
to  a  given  length  of  main,  a  consideration  of  the  safety  of  the  main 
fromtcacture  by  hydraulic  shock  leads  to  a  fimitation  of  the  velocity 
of  flow.  Generally  the  velocity  in  water  mains  lies  between  i|  and 
4i  ft.  per  second.  Occasionally  the  vdodty  in  pipes  reaches  10  ft. 
per  second,  and  in  hydraulic  machinery  working  under  enormous 
pressures  even  20  ft.  per  second.  Usually  the  velocity  diminishes 
along  the  main  as  the  aiacharge  diminishes,  so  as  to  reduce  somewhat 
the  total  loss  of  head  which  is  liable  to  render  the  pressure  insufficient 
at  the  end  of  the  main. 

J.  T.  Fanning  gives  the  foUowix^  vdodties  as  suitable  in  pipes 
for  towns'  supply : — 

Diameter  in  inches    ...     4       8    12    t8  24    30    36 
yelodwinfeetpersec  .     .   2-5    3-o  35  4  5  53  6-2   7-0 
I87.  Branched  Ptte  connecttn^  Reservoirs  at  Different  Lads. — Let 
A,  B,  C  (fig.  98)  be  three  reservoirs  connected  by  the  arrangement  of 

Eipes  shown,— )i.  <ft.  Qi.  vi;  />,  ^  Qt.  «k;  h,  d,,  Qs,  vi  being  the 
!ngth,  diameter,  discharge  and  velocity  in  the  three  portions  of 
the  main  pipe.  Suppose  the  dimensions  and  portions  m  the  pipes 
known  and  the  discnaigcs  required. 

If  a  pressure  column  is  introduced  at  X,  the  water  win  rise  to  a 
hei^t  aR,  measuring  the  pressure  at  X,  and  aR.  Rb,  Re  will  be  the 
lines  of  virtual  slope.    If  .the  free  surface  level  at  R  is  above  b,  the 

reservoir  A  supplies  B  and  C.  and  if 
R  is  below  b,  A  and  B  supply  C. 
Consequently  there  are  three  ( 
I.  R  above  b;  Qt  -(^+Qa. 
IL  R  level  with  b:  th-Q>: 
IH.  R  below  fr:Qi+£-Q,. 

To  determine  which  case  has  to  be 
dealt  with  in  the  given  conditioos« 
suppose  the  mpe  from  X  to  B  closed 
by  a  sluice.  Then  there  is  a  simple 
main,  and  the  height  of  free  surface 
k'  at  X  can  be  determined.  For  .this 
condition 

-32(0" 

A'--*.-f(ti»/2f)(4l./<fi) 

-3artrvjr»v.»: 

where  Q'  is  the  common  discharge 
of  the  two  portions  of  the  pipe 
Hence 

from  which  h*  is  easily  obtained.  If  then  hf  is  greater  than  hi, 
opening  the  sluice  between  X  and  B  will  allow  flow  towards  B,  and 
the  case  in  hand  is  case  I.  If  k'  is  less  than  A»,  opening  the  sluice 
will  allow  flow  from  B.  and  the  case  is  case  III.  It  k'»l^  the  case 
is  case  II.,  and  is  already  completely  solved. 
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The  tnie  value  of  k  miMt  lie  between  V  and  A*.    Choose  a  new 
\:due  of  ik.  and  recalculate  Qi.  Qi,  Q*.    Then  if 

Qi>Qa+QsincaMl., 
or  i^+Vh>Qa  ui  case  III., 

the  vtloe  dMMca  for  Jl  is  too  tmall,  and  a  new  value  must  be  cboeen. 


U 


^im\ 


m 
in 


^••. 
III., 


the  viloe  of  A  is  too  greaL 

Siaoe  the  limits  between  which  k  can  vary  are  in  practical  cases  not 
very  disunt,  it  is  easy  to  approximate  to  values  suoiciently  accurate. 

1 8ft.  H'slrr  Hammur. — Ii  in  a  pipe  through  which  water  is  flowing 
t  tiaicc  »  suddenly  closed  so  as  to  arrest  the  forward  movement  of 
the  water,  there  is  a  rise  of  pressure  which  in  some  cases  b  serious 
enough  to  burst  the  pipe.  This  action  b  termed  water  hammer  or 
water  ram.  The  fluctuation  of  pressure  is  an  oscillating  one  and 
iradsaUy  dies  out.  Care  is  usually  taken  that  sluices  should  only  be 
closed  gmdnslly  and  then  the  effect  is  inappreciable.    Very  careful 


csperiments  on  water  hammer  were  made  by  N.  I.  Joukowsky  at 

Moscow  in  1898  (5to»  m  Wasserleitungen,  St  Petersburg,  looo] 

the  resalts  are  generally  confirmed  by  experiments  made  by  E.  B. 


>),  and 


Mesroo  and  R.'C.  Carpenter  in  AmericaJ  Joukowsky  used  pipes. 
i,  4  and  6  in.  diameter,  from  1000  to  3500  ft.  in  length.  The  sluice 
cloied  in  o^o^  second,  and  the  fluctuations,  of  pressure  were  auto- 
DutkaOy  r^^istered.  The  maximum  excess  prnsure  due  to  water- 
hanmcr  action  was  as  follows: — 


Ptpe  4-in.  diameter. 

Pipe  6-in.  diameter.         | 

Velocity 
ft.  per  sec. 

Excess  Pressure, 
lb  per  sq.  in. 

Velocity 
ft.  per  sec. 

Excess  Pressure, 
lb  per  sq.  in. 

0-5 

41 

9-3 

33^ 

5«9 

o«6 
30 
5-6 
7-5 

43 
173 

Is  some  esses,  in  fixing  the  thickness  of  water  mains,  too  lb  per  sq.  in. 
esceas  pressure  is  allowed  to  cover  the  effect  of  water  hammer. 
With  the  vdodtiea  usual  in  water  mains,  especially  as  no  valves  can 
be  quite  suddenly  dosed,  this  appears  to  be  a  reasonable  allowance 
(see  also  Csfpeatcr,  Am.  Soc,  Meek.  Eng.,  1893). 

IX.  FLOW  OF  COMPRESSIBLE  FLUIDS  IN  PIPES 

i  8^  flsv  efAirim  Long  Pipsi.— When  air  flows  through  a  long 
pipe,  by  lar  the  greater  psut  of  Uie  work  expended  is  used  in  over- 
coBiog  frictionafresisUnces  due  to  the  surface  of  the  pipe.  The 
work  fipeaded  in  friction  generates  heat,  which  for  the  most  part 
■as  be  devehiped  in  and  ^ven  back  to  the  air.  Some  heat  may 
be  tnasnutted  through  the  sides  of  the  pipe  to  surrounding  materials, 
hut  »  opcriments  hitherto  made  the  amount  so  conducted  away 
sffKsn  to  be  very  small,  and  if  no  heat  is  transmitted  the  air  in  the 
tutie  smst  remain  sensibly  at  the  same  temperature  during  expannon. 
Is  oiker  wofds,  the  expansion  may  be  regarded  as  isothermal 
cxpsaiioQ,  the  heat  generated  by  friction  exactly  neutraliring  the 
tvimg  due  to  the  work  done.  Experiments  on  the  pneumatic  tubes 
f>Kd  iot  the  transmission  of  messages,  by  R.  S.  Cull<^  and  R.  Sabine 
froc  IntL  Cm.  Eng.  xUii.).  show  that  the  change  01  temperature  of 
ttie  sir  flovifw  along  the  tube  is  much  less  than  it  would  be  in  adia- 
bftticcspaiMii. 

1 90.  DiferemHal  Eqmatiom  of  Iko  Steady  Motion  of  Air  Flowing  in 
s  L«f  Ptpe  •/  Uniform  Section. — When  air  expands  at  a  constant 
ftbioliics  temperature  r,  the  relation  between  the  pressure  p  in 
poaads  oer  square  foot  yad  the  density  or  weight  per  cubic  foot  C 
a  pvfs  by  the  equation 

^/G-cr.  (I) 

*^f^'"S3*i^   Taking  v  "531 ,  corresponding  to  a  temperature  of 

<r  « 37690  foot-pounds.  (3) 

T^^sqsitaaa  of  continuity,  which  expresses  the  condition  that  in 
xody  sMCioa  the  same  weight  of  fluid.  W.  must  pass  through  each 

cross  section  of  the  stream  in 
the  unit  of  time,  b 

GQk  -  W  -constant,    (3) 

where  O  is  the  section  of  the 
pipe  and  n  the  velocity  of 
the  air.    Combining  (i) 

Qm»/W  -  et  ^constant. 
Since   the   work   done   oy 

Civity  on  the  lur  during  its 
w  through  a  pipe  due  to 
i«utioBi  el  its  level  b  gencnOy  small  compaied  with  the  work 
«T<cby  cbaofes  of  pressure,  the  former  may  in  many  cases  be 
■ttWcud. 

Cooiidcr  a  short  length  tf  of  the  pipe  limited  by  sections  As,  Ai  at 
•CHtAscc £  (fr|.  09).  Let  ^»  n  be  tlie  pressure  and  velocity  at  A*, 
ri-'^  sad  n-fdii  those  at  A».   Further,  suppose  that  in  a  very  short 


'• f'-dl 


and 


X 


F10.99W 


time  dt  the  mass  of  air  between  AJVi  comes  to  A'»A'i  so  that  AsA'** 
ndt  and  AiA't  •  (« •{■du)dti.  Let  O  be  the  section,  and  m  the  hydraulic 
mean  radius  of  the  pipe,  and  W  the  weight  of  air  flowing  through  the 
pipe  per  second. 

From  the  steadiness  of  the  motion  the  weight  of  air  between  the 
sections  AsA's,  and  AiA't  b  the  same.   That  is, 

W<fl-GQiMf(-GQ(M^d«)d(. 

By  analogy  with  liquids  the  head  lost  in  friction  is.  for  the  length 
d/  (see  I  73.  eq.  3).  r(»Va£)(d//m).  Ut  H-«>/3c.  Then  the  head 
lost  b  r(H/m)d/;  and,  nnce  Wdl  lb  of  air  flow  through  the 
pipe  in  the  time  considered,  the  work  expended  in  friction  is 
~r(H/m)Wd/  dL  The  change  of  kinetic  enetigy  in  dt  seconds  b  the 
difference  of  the  kinetic  energy  of  A«A'o  and  AiA'i,  that  is, 

(W/c)df|(n-|-'N)>- ti>)/3  -  (W/e)  ndn  dt^V^dHdL 
The  work  of  expannon  when  Oudt  cub.  ft.  of  air  at  a  pressure 
p  expand  to  Q(u+du)dt  cub.  ft.  b  QpdudL     But  from    (3a) 
n  •■crwA^p.  and  therefore 

dfi/<f^--crW/D^. 

And  the  work  done  by  expansion  b~(crW/p)i^  dt. 

The  work  done  by  gravity  on  the  mass  between  A*  and  Ai  is  sero 
if  the  pipe  is  horizontal,  and  may  in  other  cases  be  neglected  without 
great  error.   The  work  of  the  {Mvssures  at  the  sections  A«Ai  b 

pOudt  -  tp+dpyaiu  +da)dl 
m^i^u+ndp)Qdt. 
But  from  (30) 

^«  constant, 

pdn+ndp^Ot 

and  the  work  of  the  pressures  is  sero.   Adding  together  the  qtiantities 

of  work,  and  equating  them  to  the  change  c»  kinetic  energy, 

VfdHdt  -  -  {cr>Nlp)dpdt  -  tm/m)VidldS 


But 
and 


dH + {cTlp)d^+t(H/m}dl  -o. 
dH/H + (CT/H  <»)dp+f<tf/m  -o 
u'CrVffOp, 

H  mU^hg^fi^^hfBf^, 

.\dHiH+i2fifp/crV/*)dp-^tdi/mmt 


U) 


<6) 

(7) 

(7«) 


Ob  (40) 

For  tubes  of  uniform  section  m  is  constant;  for  steadv  motion  W 
b  constant ;  and  for  isothermal  expansion  r  is  constant.  Integrating, 

log  H  +|(?/i»/WVr +f//ifi  -constant:  (5) 

for  /-o,  let  H-H«.and^>"pt; 

and  for  /«/,  let  H-Hi,  and  p-pi. 

log  (H,/H*)+(|tfyWVr)  (^'-M+r/M-o,         (5tt) 

where  Pt  is  the  greater  pressure  and  Pi  the  less,  and  the  flow  b  from 
A«  towards  Ai. 
By  replacing  W  and  H, 

Henoe  the  initbl  velocity  in  the  pipe  b 

«i  -  V  lUcr(i^  -pi«)l/lMff/«  +log(A/^)|  1. 
When  I  b  great,  log  p»lpi  is  comparatively  small,  and  then 

m'^l(gcrmmU>^'Pt*)/P^\l 
a  very  simple  and  easily  used  expression.    For  |Mpes  of  circular 
section  1(1—0/4,  where  d  is  the  diameter: — 

Hi  -  V  l(«erd/4ff)|(^P-^«)/^Fn:  (7« 

or  approximately 

«•  -  (t  •  1319  -0*7364^/^)  V  (fcrrf/4r0.  (7«) 

f  ^t.  Coefficient  of  Friction  for  Air. — A  discussion  by  Professor 
Unwin  of  tne  experiments  by  CuUcy  and  Sabine  on  the  rate  of 
transmission  of  light  carriers  through  pneumatic  tubes,  in  which 
there  is  steady  flow  of  air  not  senstDlv  affected  by  any  resistances 
other  than  surface  friction,  furnished  tne  value  {'—•007.  The  pipes 
were  lead  pipes,  slightly  moist,  3}  in.  (0*187  ft-)  in  diameter,  and  in 
lengths  of  3000  to  neaiiy  6000  ft. 

In  some  experiments  on  the  flow  of  air  through  cast-iron  pipes 
A.  Arson  found  the  coefficient  df  friction  to  vary  witn  the  velocity  and 
dbmcter  of  the  pipe.    Putting 

r-«>+^  (8) 

he  obtained  the  following  values^ 


Diameter  of  Pipe 
in  feet. 

a 

fi 

r  for  100  ft. 
per  second. 

164 

1.07 

83 

•164 

•00139 
•0097a 
•01535 
•03604 

•03790 
•04518 

•ooa83 
•00640 
•00704 

•00941 
•00959 
•01 167 

•OOA84 
•00650 

•00719 
•00977 
•00997 

•01313 

It  b  woRh  while  to  try  if  these  numbers  can  be  expressed  In  the 
form  proposed  by  Darcy  for  water.  For  a  velocity  of  100  ft.  per 
secono.  and  without  much  error  for  higher  velocities,  these  numbers 
agree  fairly  with  the  formub 

r - 0005(1 +3/iorf).  (9>   . 

which  only  differs  from  Darcy  s  value  for  water  in  that  the  second 
term,  which  b  always  small  except  (or  very  small  pipes,  b  brgcr. 
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Some  later  experiments  on  *  irery  laffe  Kak.  by  E.  Stockalper 
•t  the  St  Gotshanl  Tunnel,  agree  better  with  the  vakie 

r>o*oo28(i  +3/104. 

These  fMpes  were  probably  leas  rough  than  AfKMi's. 

When  tbie  variation  o(  pressure  is  very  small,  it  u  no  longer  safe 
to  neglect  the  variation  01  level  of  the  pipe.  For  that  case  we  may 
W^ect  the  work  done  by^cxpansion.  acid  then 

*-*-^/Gs-^/Gi-f Wag)  Qlm) -o,  (10) 

wedady  equivalent  to  the  equation  for  the  Bow  of  water,  %  and  S| 
Dcii^  the  oevations  of  the  two  ends  of  the  |Mpe  above  any  datum, 
^  and  Pi  the  preasmes,  G»  and  d  the  denHties,  and  *  the  mean 
velocity  in  the  pipe.  This  equation  may  be  used  for  the  flow  of 
coal  gas. 

f  92.  Distnkutwm  of  Pressure  in  a  Pipe  in  iMck  Air  is  Ftomint. — 
From  equation  (7a)  it  results  that  the  pressure  p,  at  /  ft.  InNn  tnat 
end  of  the  fupt  where  the  pressure  is  fc,  is 

p-Mli-W/jngcrl;  (11) 

which  b  01  the  form 

^-V(al+») 
for  any  nven  pipe  with  given  end  pressures.   The  curve  of  free  sur> 
face  level  for  the  pipe  is,  therefore,  a  parabola  with  horisontal  axis. 
Fig.  100  shows  calculated  curves  of  pressure  for  two  of  Sabine's 
eqxriments,  in  one  of  which  the  pressure  was  greater  than  atmo- 


Fic.  100. 


a*o3Kr 


aj^ieric  pressure,  and  in  the  other  less  than  atmomheric  pressure. 
The  observed  pressures  are  given  in  brackeu  and  the  calculated 
pressures  without  brackets.  The  pipe  was  the  pneumatic  tube  be> 
tween  Fenchurch  Street  and  the  Central  Sution,  a8i8  yds.  in  length. 
The  pressures  are  given  in  inches  of  mereury. 

Variation  of  VaocUy  in  ike  Pipe. — ^Let  ^  i^  be  the  pressure 
and  velocity  at  a  given  section  ol  the  pipe;  p,  «,  the  pressure  and 
velocity  at  any  other  section.    From  equation  (ja) 

«p -crW/Q -constant; 
•0  that,  for  any  given  uniform  pipe, 

Mp^ntpt^ 

n^ti*pt!p\  (12) 

which  gives  the  velocity  at  any  section  in  terms  of  the  preHure, 
which  has  already  been  detemuned.    Fig.  101  gives  the  velocity 


Fic.  ioi. 

curves  for  the  tiro  experiments  of  Culley  and  Sabine,  for  which  the 
pressure  curves  have  already  been  drawn.  It  will  be  seen  that  the 
vekxity  increases  consideFably  towards  that  end  of  the  pipe  where 
the  pressure  is  least. 

f  93.    Weighi  of  Air  Flowing  per  Secmd.— The  weight  of  air  dis- 
diarged  per  second  is  (equation  3a)— 

W-Qnt^er. 

From  equation  (76),  for  a  pipe  of  circular  section  and  diameter  4, 

W-WVIfrf»(/^«)/ffcr|. 

— 6iiV|<f»&^^iWr|.  (13) 

Approiimately 

W-(.69l6«*-.443«^)  Wfr)!.       ,      ,    (i3fl) 
I  ^    Applicalion  to  Ike  Case  of  Pneumatic  Tubes  for  Ike  Trans- 
mission of  Messages. — In  Paris,  Beriin.  London,  and  other  towns,  it 
has  been  found  cheaper  to  transmit  messages  in  pneumatic  tubes 


than  to  telegraph  by  dectrkity.  The  tubes  are  laid  nnderfroaad 
with  easy  curves;  the  mrwages  are  made  into  a  roll  and  placed  in 
a  light  felt  carrier,  the  resistance  of  which  in  the  tubes  in  Loijdon 
is  only  )  oc  A  current  of  air  forced  into  the  tube  or  drawn  thrDoeb 
it  propels  the  carrier.  In  most  systems  the  current  of  air  b  steady 
and  continuous,  and  the  canriere  are  introduced  or  removed  without 
materially  altering  the  flow  of  air. 

Timeef  Transit  Ikrougft  Ike  Fiite.— Putting  I  for  the  time  of 
fromctolt 


C-v- 


From  C40) 
From  (1)  and  (3) 


But 


Af/H,  and  putting  m^tf/a, 
dl^tlifpdp/2l^\r. 


u^y/erfpQ: 

niu  'gjis^^phiypif^i 

t^f^gfiPfiphiVPA*. 
-f*l»(A,«-^«)/6{W«<M. 

'  f *«(^«-^')/6<8CTd)»(^^«)l 


(M) 

(i5> 


If  r  «52i*,  corresponding  to  60*  F., 

I— 00I4l2rW(^•-^■)/<fl(P^-^*)I:  (i5«) 

which  gives  the  time  of  transmission  in  terms  of  the  initial  and  final 
pressures  and  the  dimensions  of  the  tube. 

Afean  Velocity  of  Transmission. — ^Tbe  mean  vdocity  is  l/t;  or,  for 
r-jai*. 

•^  -0.708V  \d(pf-pt^ViHp^*-pi*)l        (16) 

The  foUowing  table  gives  some  resulur- 


Absolute 
Pressures  in 
lb  per  sq.  in. 

Mean  Velocities  for  Tubes  of  a 
length  in  feet. 

P* 

Pi 

1000 

aooo 

3000 

4000 

5000 

Vacuum  S  •     • 
Working  {  .     . 

Pressure  j  * 
Working]'     ' 

15 

15 
ao 

30 

5 

10 

15 
15 
15 

99-4 
67-a 

57-2 

«:5 

70-3 
47-5 
40-5 

60*0 

33-0 

431 
49-0 

49-7 

37-3 
424 

44-S 
30-1 
a5-6 

33-3 
37-9 

Limitint  Velocity  in  Ike  Pipe  wken  Ike  Pressure  ai  one  End  is 
diminisked  ind^niiety. — If  in  the  last  equation  there  be  put  fi  "Oi 
then 

«'iM«-o-7o8V(cf/rO; 
where  the  velocity  b  independent  of  the  pressure  p*  at  the  other 
end,  a  result  which  apparently  must  be  absurd.    Probably  for  long 
pipes,  as  for  orifices,  there  b  a  limit  to  the  ratio  of  the  initial  ana 
terminal  pressures  for  which  the  formula  b  applicable. 

X.  FLOW  IN  RIVERS  AND  CANALS 

I  9^  Ftow  of  Water  in  Open  Canals  and  Xnerx.^When  water 
flows  m  a  pipe  the  section  at  any  point  b  determined  by  the  form 
of  the  boundary.  When  it  flows  m  an  open  channd  with  free  upper 
surface,  the  section  depends  on  the  vdodty  due  to  the  dynamica] 
conditions. 

Suppose  water  admitted  to  an  imfilled  canal.  The  channd  win 
gnulually  fiH,  the  section  and  velocity  at  eadi  point  gradually 
ckanpng.  But  if  the  inflow  to  the  canal  at  its  head  b  constant* 
the  increase  of  croas  section  and  diminution  of  velocity  at  each 
point  attain  after  a  time  a  limit.  Thenceforward  the  section  and 
velocity  at  each  point  are  constant,  and  the  motion  b  steady,  or 
permanent  r^ime  is  established. 

If  when  the  motion  b  steady  the  sections  of  the  stream  are  aO 
equal,  the  motion  is  uniform.  By  hypothesis,  the  inflow  tke  b  coo- 
stant  for  all  sections,  and  Q  b  constant ;  therefore*  must  be  constant 
also  from  section  to  section.  The  case  b  then  one  of  uniform  steady 
motion.  In  most  artificial  channeb  the  form  of  section  b  constant, 
and  the  bed  has  a  uniform  slope.  In  that  case  the  motion  b  uniform, 
the  depth  b  constant,  and  thie  stream  surface  b  parallel  to  the  bed. 
If  when  steady  motion  b  established  the  sections  are  unequal,  the 
motion  b  steady  motion  with  varying  velocity  fnMn  section  to 
section.  Ordinary  rivers  are- in  this  ooixiitioo,  especially  where  the 
flow  b  modified  by  weirs  or  obstructions.  Short  unobstructed 
lengths  of  a  river  may  be  treated  as  of  uniform  section  without  ^reat 
error,  the  mean  section  in  the  length  bein^  put  for  the  actual  sectMos, 

In  all  actual  streams  the  different  fluid  filaments  have  different 
velocities,  those  near  the  surface  and  centre  moving  faster  than 
those  near  the  bottom  and  rides.  The  ordinary  formOlae  for  the 
flow  of  streams  rest  on  a  hypotheris  that  this  variation  of  velocity 
may  be  neglected,  and  that  all  the  filaments  may  be  treated  as  having 
a  common  velocity  equal  to  the  mean  velocity  of  the  stream.  On 
thb  hypothesis,  a  plane  layer  (M>  (fig.  loa)  bctnten  sections  normal 
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H  the  iIiGini.      In 


IJ       (MII19<4       O'DOSSj       CHMSjfi 


BbcOfy  ii  IfaeREorc  obvitniily  bued 

on  u  imperfect  hypothau.     How- 

•~^il     ever,  by  ukini  vanable  value,  lor 

I'l —    Ibe  oodEHnc  of  (riclion,  Ihe  eiron 

y  /       of  Ibe  oriiniry  lormuli*  in  CD  a 

.'4'     great  extent  neiMEalued,  and  tbey 

^^      nuy  be  UKd  wilbout  leading  to 

c»  ,_4  piactkat   eiTDrip     FormuLae   Eave 

"°-  "^  been  oblabied  bued  on   lew  re- 

«riMed  bypDiheKi.  but  at  jnmt  Ihey  an  not  practically  u 

rebabk.  and  are  izicHe  cDinplicated'  Chan  clw  fonuulae  obtained  in 


Cnuuif  JKtunL— Let  aa'.  M'  (1 


.—Let  M'.  M'  iSe.  loj) 


■y        psl  '",'_^,^jj(^_,j(^. 
'  t  la  a  eocCeint  depending  nc  '^ ~'' 


.id  on  the  abaoluie  diinentiona  ol  tit 

a  IBKin  vaJue  awinwil  for  J  it  0-00737. 
TV  ""Ce  J*  »'»liie*,''Ul  be  diaoiaatit  prewitly. 

■  li.  iMTiiii  <i  in  firr  rirfnr     ll/iidieUU  inlectpei  oiile. 

/-5»»oi. 
Puftiv  lUa  and  the  above  value  ol  f  In  (»).  we  |ec  the  very  dmple 
and  ViTu  kaoera  iiifimiBiate  tormula  fat  the  mean  velodcy  ol  a 

■"^  »-»V(»</).  Cl) 

TW  So*  don  llw  iirub  per  ncond,  v  diicharte  d  che  ttream, 

■  Q-m-QlVI-O-  (4) 
|w.   CmMdtmf  tf  friOin  fur  Opn   C*an».(».— V.rl«n  ei- 

II  iiili^   have   been   propmed  tor   Ihe   mellicitnl   of   fnclion   (or 
Iteacte  H  lar  pipe*.    Weiabach.  ^vinf  (luusii  chiefly  u  the 


variaiion  of  ikc  coefficient  d(  friction  with  the  vdodty.  ptopoiei!  ai 

and  [lom  ijj  eaperimenti  o^naincd  lor  ihe  conauoU  the  vahjca 
Thit  (ivei  the  bllowini  valuet.at  d'ifleieni  vElociiiea:— 


1H07M     (K10769     cK»76i     OHn75s     o-007S0 


Ihii  value 

\Ts: 

•imiUrtothalfo 

d,"f^il 


ILSmooUi  Chan 

Hork,  pLanl 

III.  Routhchannr 


!■  ol  aihlar»  brick- 


1  encu  mbered  witb  decril 


Thelait  valm  (Claia  v.]  an  noc  Darey  and  Baiin'i,  but  arc 
f rom  eiperinienu  by  Ganguillet  and  Kuiceron  Swiit  ttrcaou. 

The  followini  table  very  oiuch  (acllilaCH  tbe  calculation  < 
man  vekicity  and  diichaiic  ol  channela,  when  Dany  and  B 
value  d(  the  coefliciFnC  of  friction  ia  vjcd^  Taking  the  g 
formula  lot  che  mAn  velocity  already  given  in  equation  {aa)  1 

wherf  E-V(i(/r),  the  following  table  givea  value 
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I  99.  CsHfliUiI  uJ  KrlUr't  IttiifiM  Darcy 

eu^ii!nl  iK  rariacSUoTe'for  a'^d"'"~" 
diicuaaed  by  Darcy  and  Bacir 

variaiion  of  alope.    Canguillec  and  K< 

cbiiion  two  very  diadnct  and  important 

The  gautian  of  Che  Miiabnppi  by  A. 

Abbot  aJIord  daCa  ol  cUicbarte  lor  Ibe  a 

ally  large  wction  and  of  ven  low  tlope,    un  inc 

own  meaiuRiaenu  of  the  How  in  the  i^ulaced 


aiid    K^t'tH 


.  limited 


i  ■  iintam  of  etfepCion- 
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HYDRAULICS 


[FLOW  IN  RIVERS 


Swim  torrents  gAve  data  for  caaes  in  which  the  inclination  and 
roughness  ojf  the  channeb  were  exceptionally  great.  Darcy  and 
Bazui's  experiments  alone  were  conclusive  as  to  the  dependence  of 
the  coeiEcient  c  on  the  dimensions  of  the  channel  and  on  its  rou^h* 
ncss  of  surface.  Plottine  values  of  c  for  channels  of  different  in- 
clination appeared  to  incucate  that  it  also  depended  on  the  slope  of 
the  stream.   Taking  the  Mississippi  data  only,  they  found 

£"356  for  an  inclination  of  0-0034  per  thousand, 
-154        ..  "  ^02 

so  that  for  very  low  inclinations  no  consunt  value  of  c  independent 
of  the  liope  would  furnish  good  values  of  the  dischar^  In  small 
rivers,  on  the  other  hand,  the  values  of  e  vary  little  with  the  slope. 
As  regards  the  influence  of  roughness  of  the  sides  of  the  channel  a 
different  law  holds.  For  very  small  channels  differences  of  rough- 
ness have  a  great  influence  on  the  discharge,  but  for  very  laj^ 
channels  different  degrees  of  roughness  have  out  little  influence,  and 
for  indefinitely  large  channels  the  influence  of  different  decrees  of 
roughness  must  be  assumed  to  vanish.  The  coefficients  given  by 
Darcy  and  Bazin  are  different  for  each  of  the  classes  of  channels  of 
different  roughness,  even  when  the  dimensions  of  the  channel  are 
infinite.  But,  as  it  is  much  more  orobable  (hat  the  influence  of  the 
nature  of  the  sides  diminishes  indefinitelv  as  the  channel  ia  larger, 
this  must  be  regarded  as  a  defect  in  thf  ir  formula. 

Comparing  their  own  measurements  in  torrential  streams  in 
Switxerland  with  those  of  Darcy  and  Bazin,  Ganguillct  and  Kuttcr 
found  that  the  four  classes  of  coefficients  proposed  by  Darcy  and 
Bazin  were  insufficient  to  cover  all  cases.  Some  of  the  Swiss  streams 
gave  results  which  showed  that  the  roughness  of  the  bed  was 
markedly  greater  than  in  any  of  the  channels  tried  by  the  French 
engineers.  It  was  necessary  therefore  in  adopting  the  plan  of 
arranging  the  different  channels  in  classes  of  approximately  similar 
foulness  to  increase  the  number  of  classes.  Especially  an  additional 
class  was  required  for  channeb  obstructed  by  detritus. 

To  obtain  a  new  expression  for  the  coefficient  in  the  formula 
»'-V(2£/f)V(m«)-cV(mi), 

Ganguillet  and  Kutter  proceeded  in  a  purely  empirical  way.  IVy 
found  that  an  expression  of  the  form 

could  be  made  to  fit  the  experiments  somewhat  better  than  Darcy's 
expression.    Inverting  this,  we  get 

l/c-l/a-J-^/aVw. 
an  equation  to  a  straight  .line  having  i/V"*  for  abscissa,  t/c  for 
ordinate,  and  inclined  to  the  axis  of  abscissae  at  an  angle  the  tangent 
of  which  is  fi/a. 

Plottine  the  experimental  values  of  i/c  and  iNm,  the  points  so 
found  inoicatcd  a  curved  rather  than  a  straight  line,  so  that  $  must 
depend  on  cu  After  much  comparison  the  following  form  was 
arrived  at— 

c-(A+//ii)/(i-»-Aii/Viii). 
where  11  b  a  coefficient  depending  only  on  the  roudinesa  qf  the  sides 
of  the  channel,  and  A  ana  /  are  new  coefficients,  tne  value  of  which 
remains  to  be  determined.  From  what  has  been  already  stated,  the 
coefficient  c  depends  on  the  inclination  of  the  stream,  decreasing  as 
the  tiope  i  increases. 
Let  A-a-fp/s. 

Then  c  -  (a-HZ/n+p/0/li +(fl+^/0»»/Vml, 

the  form  of  the  expression  for  c  ultimately  adopted  by  Ganguillet 

and  Kutter. 

For  the  constants  a,  /,  p  Ganguillet  and  Kutter  obtain  the  values 
23,  I  and  0-00155  for  metrical  measures,  or  41*6,  i-Sii  and  0*00381 
for  English  feet.  -  The  coefficient  of  roughness  n  b  found  to  vary 
from  O'OC^  to  0-050  for  either  metrical  cm*  English  measures. 

The  most  practically  useful  values  of  the  coefficient  of  roughness  u 
are  given  in  the  folbwing  table: — 

Nature  of  Sides  of  Channd.  Coefficient  of 

Roughness    «. 

Well-planed  timber 0-009 

Cement  plaster o-oic 

Plaster  (N  cement  with  one-third  sand    ....     o-oit 

UnpUned  planks o-oia 

AshUr  ana  brickwork 0-013 

Canvas  on  frames 0-015 

Rubble  masonnr 0-017 

Canab  in  very  brm  gravel ^  o«020 

Rivers  and  canals  in  perfect  order,  free  from  stones 

or  weeds 

Rivers  and  canab  in  moderately  good  order,  not 

quite  free  from  stones  and  weeds      .... 
Rivers  and  canals  in  bad  order,  with  weeds  and 

detritus  

Torrential  streams  encumbered  with  detritus  -.     . 


0-025 
0-030 


0-035 
0-050 


and  Cvhert  Tables,  London,  1878).   To  lessen  calculation  be  puts  the 
formula  in  thb  form : — 

M  •11(41  -6 -f  0-00381/0 ; 
»-(Vm/a)l(M-|-i-8ii)/(M-|-Vi»«)|V(i"i'). 
The  following  table  gives  a  selection  of  values  of  M,  taken  frocn 
Jackson's  tables: — 


«- 

Values  of  M  for  »-              | 

O-OIO 

0-0I3 

0015 

0-0I7 

O-03O 

0-035 

0-030 

•OOOOI 

3-3360 

3-8712 

48390 

5-4«4a 

6-4530 

8-0650 

9-6780 

-00003 

1-83  to 

3-1853 

2-7315 

30957 

3-6420 

45525 

5-4630 

-ooooa 
-ooood 

1-1185 

1-3433 

1-6777 

1-9014 

3-3370 

37963 

3-3555 

08843 

I-06l3 

1-3361 
I-I508 

1-5033 

1-7686 

3-3107 

365^ 

-00008 

0-7673 

0-9306 
0-8364 

1-3043 

1-5344 

1-9180 

3-3016 

-OOOIO 

06970 

1-0455 

1-1849 
0-8983 

1-3940 

1-7425 

3-0910 

-00035 

0-5284 

0-6341 

0-7936 

1-0568 

1-3310 

1-585^ 

-00050 

0-4723 

05666 

07083 

0-8027 

0-9444 

1-1805 

I-4166 

•00075 

0-4535 

0-5443 

0-6802 

07709 

0-9070 
0-8883 

1-1337 

1-3605 

•OOIOO 

0-4441 

0-5339 

0-6661 

07550 

I-II03 

1-3323 

•OO3O0 

0-4300 

0-5160 

0-6450 
0-6381 

0-7310 

0-8600 

1-0750 

1-3900 

•00300 

04354 

0-5105 

0-7333 

0-8508 

1-0635 

1-3762 

Ganguillet  and  Kutter's  formula  b  so  cumbrous  that  it  b  difficult 
to  use  without  the  aid  of  ubies. 

Lowis  D'A.  Jackson  published  complete  and  extennve  tables  for 
CadUtating  the  use  of  the  Ganguillet  and  Kutter  formula  iCanal 


A  difficulty  in  the  use  of  thb  formula  b  the  selection  of  the  co- 
efficient of  roughness.  The  difficulty  is  one  which  no  theory  mill 
overcome,  because  no  absolute  measure  of  the  roughness  of  stream 
beds  b  possible.  For.  channeb  lined  with  timber  or  masonry  the 
difficulty  b  not  so  great.  The  constants  in  that  case  are  few  and 
sufficiently  defined.  But  in  the  case  of  ordinary  canals  and  rivers  t  he 
case  b  different,  the  coefficients  having  a  much  greater  range.  For 
artificial  canab  in  rammed  earth  or  gravel  n  varies  from  o  0163  to 
0-0301.    For  natural  channeb  or  rivers  n  varies  from  0-030  to  0-03^ 

In  Jackson's  opinion  even  Kutter's  numerous  classes  of  channels 
seem  inadequately  graduated,  and  he  proposes  for  artificial  canab 
the  following  classification : — 

I.  Canals  in  very  firm  gravel,  in  perfect  order   ii"0-02 

II.  Canals  in  earth,  above  the  average  in  order   11 «  0-0335 

III.  Canals  in  earth,  in  fair  order     ....     fi"0-035 

IV.  Canals  in  earth,  bck>w  the  average  in  order   ii<-o-0375 

V.  Canals  in  earth,  in  rather  bad  order,  partially ) 

ovei]grown  with  weeds  and  obstructed  by  >  n  >o-03 

detntus  .     .  ) 

Ganguillet  and  Kutter's  formula  has  been  considerably  used 
partly  from  its  adoption  in  calcuUting  tables  for  irri|^tion  work  in 
India.  But  it  b  an  empirical  formula  of  an  unsatisfactory  form. 
Some  engineers  apparently  have  assumed  that  because  it  is  com- 
plicated it  must  be  more  accurate  than  simpler  formulae.  Com- 
parison with  the  results  0^  gaugings  shows  that  thb  b  not  the  ca$e. 
The  term  involving  the  slope  was  introduced  to  secure  agreement 
with  some  early  experiments  on  the  Mississippi,  and  there  u  strong 
reason  for  doubting  the  accuracy  of  these  results. 

(  loa  Basin's  New  Formula. — Bazin  subsequently  re-examined 
all  the  trustworthy  gau|ian  of  flow  in  channels  and  proposed  a 
modification  of  the  original  Darcy  formula  wMch  appears  to  be 
more  satisfactory  than  any  hitherto  suggested  (Jbtwde  i  une  novxelU 
formule,  Paris,  1898).  He  points  out  that  Darcy's  original  formula, 
which  is  of  the  form  mi/f^a-^0fm,  does  not  agree  with  experiments 
on  chartneb  as  well  as  with  experiments  on  pipes.  It  is  an  obiection 
to  it  that  if  m  increases  indefinitely  the  limit  towards  which  nit  t* 
tends  is  different  for  different  values  of  the  roughness.  It  would 
seem  that  if  the  dimensions  of  a  canal  are  indefinitely  increased  the 
variation  of  resistance  due  to  differing  roughness  should  vanish. 
This  objection  is  met  if  it  is  assumea  that  VCmt/t^j^o+^/Vm. 
so  that  if  a  is  a  constant  miVv*  tends  to  the  limit  a  when  m  increases. 
A  very  careful  discussion  of  the  results  of  gaugings  shows  that  they 
can  be  expressed  more  satisfactorily  by  this  new  formula  than  by 
Ganguillet  and  Kutter's.  Putting  the  equation  in  the  form  {^,'21 « 
mi,  f- 0-003594(1 -1-7/Vw),  where  y  has  the  folk)wing  values: — 

I.  Very  smooth  sides,  cement,  planed  plank,  7=  0-109 

n.  Smooth  sides,  planks,  brickwork     ....  0-390 

III.  Rubble  masonry  sides 0-833 

IV.  Sides  of  very  smooth  earth,  or  (Mtching       .     .  .1-539 
V.  Canals  in  earth  in  ordinary  condition    .     .     .  3-353 

VI.  Canab  in  earth  exceptionally  rough      .     .     .     3-168 

f  toi.  The  Vertical  Velocity  Curve. — If  at  each  ootnt  along  a 
vertical  representing  the  depth  of  a  stream,  the  velocity  at  that 
point  b  plotted  horizonully,  the  curve  obuined  b  the  x-ertical 
velocity  curve  and  it  has  been  shown  by  many  observations  that 
it  approximates  to  a  parabola  with  horizontal  axis.  The  vertex  of 
the  parabola  is  at  the  level  of  the  greatest  velocity.  Thus  in  fig.  104 
OA  is  the  vertical  at  which  velocities  are  observed;  v,  is  the  sur- 
face: V,  the  maximum  and  V4  the  bottom  velocity.  B  C  D  b  the 
vertical  velocity  curve  whkrh  corresponds  with  a  parabola  having  its 
vertex  at  C.  The  mean  velocity  at  the  vertical  b 
t««-Jl3ir.+Pi-|-(<fJ<f)(».-»^l. 

TTte  Horisontal  Velocity  Curve. — Similarij-  if  at  each  point  along  a 
horizontal  representing  the  ^idth  of  the  stream  the  velocities  are 


stHnl.  I  curve  !•  eboincd  otM  iIk  horisHiut  vclacicy_ 

cniOT  oi  lit  BTWio,  bul  VBT  npidl^F  .  ._. _ 

■ym metrical   Kctioni    the   greatest 
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, jaiimimtti  Vtrliaii  VOoeilj  Curwt.- 

A  pHtm^Ddfy  difitculty  uim  in  obKrvint  the  vtlocity  «t  *  fivr 
r^nc  in  a  tfrtim  beauae  the  velocily  rftiwlLy  varic*,  the  moiio 
ThH  Ivijif  ctncily  Mctdy.  If  ah  avcnRt  of  atverml  vclociticB  At  tTi 
lime  paat  ■  ulun,  or  Ihc  mwra^  vrkKIIy  for  A  Kiuible  pvnod  c 
UH-(bBAVHAte  it  fouad  tebecoAiunl.    Jl  miy  bcia^ared  tlv 


ri^f  r  tAiwiDO  tlv  drpih  ^  AI  the  centre  of  the  tireaoi  nu  Deeo  launa 

I  [*t-  Itf^rma  Juu  Wiid.~-ln  tlie  nperimcnll  on  Ibr  MLnii- 

liol;  with  A  pinbala.  tlir  immt  vekuHiy  bcina  at  Aih>  ol  the 
■ttfli  <l  tbc  KRwi  Inxn  (he  wrfice.  With  ■  wind  blawim  down 
KiwA  the  MffAcc  velocity  II  incmeed,  lod  iheiiiuof  tbepAiabole 
•Rnachet  iW  lartAcc.  On  the  cantniy,  villi  ■  wind  blowing  up 
uirin  tke  MiOee  velocity  ii  iliiniiiieheil.  and  the  ude  of  the  pin- 
trit  ■  lowend.  anBeliineA  Is  baU  Ihe  depth  o(  the  niwn.    Tlie 

via-a  hU  thii  due  u>  the  bniiam  ind  tidet.    II  then  were  luch 


■urface  velocily  d(  i 


rtAiii  the  Hiilan  RK 
may  be  icrFiHcd  ■ 
nreim  it  viriiblc  w 


~  -—  bCin.  d^. 

r  thin  tSai  d(  Ihe  >imn>,  and  wb 


n  pmbiblc  »^anai 


i^n'XbeditninulJfl 


hwoidS 

lijlttaia  14  Uu  Witd  «■  lb  Dipa  at  wkitk  lb  UaoMmm  VOndij 
it  fomt4.—ln  Ihe  gauEtngi  of  the  MiHiaipjH  the  venkal  veltnty 
carve  vae  found  10  anee  well  wilb  a  parabola  having  a  horinnt^ 
aiie  at  khik  diManxbelov  the  water  •uifaee.  the  snliBiie  o(  the 

Krabola  at  the  ana  beiBf  the  maidnuiB  velocity  el  Ihe  •eclion. 
uing  the  faufinp  the  fons  of  the  wind  wai  tepuered  on  a  nk 
ran^ns  froa  o  for  a  calm  to  10  for  a  hurricane,  Arranfini  the 
velocity  curvet  in  three  eeti — [Ij  with  the  wind  blowisE  up  UiEim, 
(3)  with  the  wiitd  blowipv  down  itrcam,  (3)  calm  or  wtnd  blowinr 
Acroae  elnam — it  wai  found  that  an  upstream  wind  lowered,  and 
A  down-alreAm  wind  laiiedi  the  ant  ol  the  paiabolic  velocity  cuivr. 
In  calm  weather  the  axil  wat  at  At^u  <>'  vne  total  depth  fiDin  the 

Let  it'  be  the  depth  of  the  axil  of  the  paiabsla.  m  Ihe  hydraulic 
mean  depth.  /  Ihe  number  expceHini  the  fone  of  Ihe  wind,  which 
may  rap^  from-f  10  to— lo,  povtive  if  the  wind  ii  up  ilream, 
necalive  if  it  it  down  atream.    Then  Humphrey!  and  Aitbot  find 


*■/»■ -0-317 -o-od/. 
Fi|.   I«6  ibowi  the  parabolic  velocity  cun 
An>erican  obeerven  for  calm  wcAlher.  and  for  ■ 
wind  of  a  force  repRacnled  by  4. 


I  according  ti 


ibiL  wUk'hc 


it  rule  for  the  vertical 
ny  gAuginn  it  Iiai  bceo  found  that  a 
hti  Ihe  obierved  rcniti  fairly  well. 

ihe  velocity  ii'niiuii  *□  the  mean  vrlocitv.  and  if  tMi  point  were 
known  it  muld  be  useful  in  gauging.  Humphieyi  and  Abbot  la 
the  MiuiHiocii  found  ihe  mean  velocity  aiO'M  of  lbcdefith;C.H,L. 
Hi«n  and  H.Heinemann  at  o-s6Ma-5Set  the  depth.  The  mean 
of  obiervAIioni  by  varioui  obKnera  gave  the  mean  velocity  at  (lom 
0'SS7  to  0.61  oT  the  depth,  the  avenge  o(  all  being  almoit  exactly 
0-6  of  Ihe  depth.  Tlie  mid^depth  velocity  ii  therefore  nearly  equal 
to.  but  A  liiile  greater  than,  the  mean  velocity  on  a  vertical.  If 
Pmj  ii  the  mid-cjepih  velodly,  then  on  the  average  *■— o-gSt-/. 

lioj.  Mran  Vilacilyna  ynlical  fr-m  Two  Ptltiilr  OtimvtiM. 
-'A.  J.  C.  Cunningham,  in  gaugingi  on  the  Gan^et  canal,  found  the 
foHowing  useful  re^tultt.  Let  V,  be  Ihe  urlace.  r^  the  meana  and 
>M  the  velocity  at  the  deplh  id:  then 

1 106.  Kalit  If  Hon  la  CmKil  ^er/au  VrUcU},  /or  (fa  vlab 
Ofii  Sitl^  in  Trapruidal  (rion«li.— It  li  often  very  imponant 
to  be  able  to  deduce  the  mean  velocity,  and  ihencc  the  ducharge, 
from  obicryation  of  ihc  gieaiefl  •urlace  velocity.    The  timplot 

gieaten  luiGce  velocity  %  floaii.  and  thence  to  deduce  the  mean 
velociiy.  In  general  in  irreami  of  fairly  rcgutnr  lectioo  Ihe  mean 
■rlocily  for  Ibc  whok  atclion  vatlei  fioni  07  too-Bj  of  Ihe  gr 
lurfacv  velocity.  For  channeli  not  widely  diff  ~~~  ' 
taperimeoled  on  by  Baiin. 

I.  Ihe  mean  vdodty  ol  Ihe 


idclT  differing  fi 
in  obuined  by  hi 


K  ubie  in  [  »8.   Hence 


e  been  already  given 
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■llHi(  llw  iana  bank.     The  linuoiilin  nnK 
loop  b  [omwd  trith  only  a  rurrow  airip  of  L 

y  being  opened  throtifh  ilte  airip  i 


Flc  lo;.  ^ 

ihe  brad,  which  he  completely  confimed  by  i 

^vi(y  only,  it  ukcia  nwlLon  lilie  tlut  in  1  free  vortex^  lu  velocity 
n  greater  pinllel  to  the  mil  o(  the  itrearn  it  the  inner  thin  At  the 
outer  tide  of  the  bend.  Hcncr  Ihe  tcourinf  at  the  outer  kidc  and 
■he  deposit  at  Ibc  inner  fide  o(  Ibe  bend  are  not  due  lo  mcRdiffeience 
si  veleeily  of  Aow  in  the  general  direcljon  of  tbe  Mmm;  but.  in 
virtue  of  Ibe  centriEunl  force.  Ibe  waler  |Bi«ne  round  the  bend 
pfeiaea  ounarda.  and  the  free  lurCacc  in  a  radiaTcroia  aection  hai 
!r  aide  upwarda  to  the  ouler  aide  lit.  lOSI. 


For  the  gi 


n  ol  the  w 


IFLOW  IN  RIVERS 
Ao«  odtwarda  to  lake  ita  place.   Fig.  107 


Ibowt  (be  directioiki  of  flow  aa  obaerved .  _ , 

by  meana  of  light  leedi  and  ipecka  of  aniline  dye.    Tbe  tinea 
ibo*  tbe  diRcttona  of  Sow  iipnicdiauly  in  contact  with  the  a 


ed  in  concrete.    It  haa  tbe  advantage  thai  tbe  rubUng  nrfaec 

pled  lor  wrought  and  catt-iron  aqueducu.     Channela  built 

>rickwork  or  mafoory  may  be  alio  nclangular.  but  Ibvy 

trmpci^alH  and  are  alwayi  ao  if  the  «idei  are  pilchvd 
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.  I  7r.— Cin  tbc  tmmCTiE  lEnicia  and  ilocK.  to  find  the 

tekUK    rud  •  Inxn  (J),  IbcD  Q  Irom  (]). 

r  iMiM  ///. — Cina  ibc  diichUEC  ind  Arpe,  iw]  dlher  the 
badtk.  difitli.  or  rniml  [una  si  Ihc  aeciiaii  tJ  the  diHiDel.  to 
***^-'t  it*  imvliuu  duDCDKiam.  Hiii  miut  Rneralty  be'iolved 
Inr  iMUMi—iiooa-  A  bf^idth  or  depth  or  both  ki«  chotm.  and 
IK  tehww  caicvlatrd.  If  this  ufnalcT  than  the  given  diidurEC, 
1W  ill  iM —I  mi  are  redmd  and  Ibc  diachargE  ncakulaud. 

Sbbb  tnimnlhy  bcnnoi  tbelimila  n-d  uidm-ii.  whtre 

kit  snr  in  Ibt  Tahn  of  Iht  niocity  cxkniliiFd  [mm  it.  we  may 

Uc  >,  b(  Oia  tm  apunnlmaiioa  to  t.   'tbcn  QM  >•  a  £nt  appnui- 
■Uio  w  p.  or  a.    Withlliiinliieiif  Dd«(nIheee«k«io(tbe 


5: 


fnn  iliipE.    id  lb* 


Joni^ui^ 


'  Kcoad  viliK  (or  0.  RrfMI 
Ih*  pnxtM  till  th>  HKcn- 
■ve  vihwt  o(  ■■  appmi- 
loatdy  coiikidc. 

f  113.    ^'nUm  /r.  Wall 

Ecenemiat  Ftnt  «/  noaiul 

y^  fim  Sd(  Safu,— Svp- 

poae   the  channel   U  to  be 

_id  that  the  aidei  are  to  have  a 

■I  ilapa  of  the  uream  be  finn. 


nlocitr-     An  in&iiite  n 


Er.  EC.  EH  an  an  equal,  beoce  ■ 
Ih   ridiui  equal  Is  tbc  depth  ol  the 

10  the  Hdci  of     ^ 


W-i+deotf. 

x-ali-ttiKf+Uliali. 
mlnlniuni  [gr 

J-rflOiui#/0-to.«L 

U). 

t;J-l(l-0).«Wnfl-J  lan  iff 


«^ 
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r  dumnd-ii  Hydmitic  m 


1-ita.ta 

bLiol 

•1^- 

^ 

st«i.,^Sr . 

^■S' 

0     M 

■S"' 

I'f 

n 

iiiS 

S 

I -951* 

3:53: 

af  :i 

^:;!ij3; 

ss 

i:Si 

-JJSrf 

tieBinof 

thttop 

UHl  bolts 

ondtlu 

1114.  Ftfm  If  Cms  Stain  ^Ckawmti  in  wiiiili  Ike  UtimVat^ 

from  cuuJa,  wl  in  mrw  otliJo'  cua.  it  Ti  deiinue  Uul  Ike  iikad 

voIuiDH  fij  divhu^    In  chaQoelf  rA  trapexQiiUI  foriD  the  veiadty 
inmucfl  mud  dimirUihcf  with  tbe  dudiirgb     Hence  when  tlie 


■Jihou^  ttuft  {1  pgt  very  tuitabk  Tor  practical  pujpoaeft,  it  can  t 
more  or  Icaa  appnxitiuted  to  in  actuai  diepodB. 

Let  fi(.  1 1;  [TpRKnt  tlie  ana  Kction  of  the  clunneL   From  the 
r-.i. .: 1..  ...1.  .1..  ,•. ,  ._j  jjj  tDniaertiL 


Let  eice  be  any  eection  Hiitable  for  ihe  minimum  Ac 
be  required  to  find  liie  curve  btt  tor  the  ti 
•0  that  the  mean  velodly  diaJ]  be  nmita 
coordinalet.  and  let  it.St  be  two  levels  ot  ine  wiier  a 
Let  et'tlf.ii-j.St-y+J}.  od-i, </-i-t-ili; , 
Tbe  cendJcion  10  be  HtuSed  it  thai 

ihnild  be  couunt.  wbetber  the  vater-level  ii  at  st.  d 
■equeaily 

m-coulant-il 
For  aH  three  aectlou,  and  can  be  Touod  from  tbe  mc^Oi 


r-*log.!y+VI/-i^l+< 


The  figure  hu  ban  drai 
which  ii  a  half  heugon  o 

SlEADi  Motion  of  Wa 


vary  invertdy,  tlic  ac 


ie  velDcity  will  b 


hanod  Ibe  nunimuin  R 

Tniviabtb 

pax  CnAKHEis  OP  Va* 

lie  bed.    E>cep(  al 


Let  Q  be  the  diicharEe  al  thi 

CtoHft  ^  Kiiutk  Eitrty.- 

nujiy  partjdc*  poneiiipg  ihi 

■'■-  berooiDr  The 


-  (Gs/3f )  I  '■'0 +i™'(  !■« +if)  (. 

lW2t)aa^  or  la/iiiQiif, 
Fhich  would  be  III  vatue  il  all  the  panicin  panli 
heumevelociiy  itt.   Let  tlie  kinetic  energy  be  u 


J.  B.  C  J.  B<langer  ai 
AtBiCiDi  the  expreuioi 


Jfr«TH    »■»»  rf  tt  .       _    

filament  at,  wbit3i  coma  In  >  Kcondi  to  cif,.    The  work  d( 
graviiy  during  tliat  movement  It  the  tame  ai  if  the  portion  an  wn 
carried  la  a,!,.    Let  dO*  be  Ibe  volume  of  Mt  or  s.ci.  and  m.  y,  t> 
depth!  of  di.  a,  Irom  ilie  turlace  of  ihe  itream.    Then  the  volua 

L  QouuiiKV]  has  shown  that  thia  mode  of  detenuioing  the  comedo 


at  enimated  by 
T  the  kinetic  energy  ei 
.  and  when  ■ 
laiaAAAiBi 
(>) 
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iQ§  or  CdQ9  poondi  iaBa  tluoii^  a  irertical  hdght  M-^yi—y,  and 
tkc  work  dooe  by  gravity  to 

Patdnf  ^  (or  ataiooplieric  pmmire,  the  whole  preitiireper  unit  of 
ai«a  at  «  is  Gj^+Pbt  and  tnat  at  ai  is  "iOyi+pm).    The  work  of 

Adfias  tlus  to  the  worfe  of  granty.  the  whole  work  is  Gi^;  or, 
for  the  whole  crms  ■ectxm, 

GKy.  (a) 

Wtrk  aptnitd  in  (hercomini  tk€  FrieHon  cf  fl«  Stream  Bed.-^ 
Let  A'B',  A'B'  be  two  cross  sections  at  distances  s  and  s+ds  from 
AtfW  Between  these  sections  the  velocity  may  be  treated  as  uni- 
fom,  becattse  by  hypothcsu  the  dianges  of  velocity  from  section 
to  tectioo  are  gndiuu.  Hence,  to  this  short  length  of  stream  the 
eqiutioa  for  uniform  motion  is  applicable.  But  in  that  case  the 
voric  in  ovcfOMBing  the  frictkm  of  the  stream  bed  between  A'B'  and 

CQfr(«^/ag)(x/!0)rff. 
vfacfv  a.  X.  0  are  the  meatt  vekxity,  wetted  perimeter,  and  section 
M  A'B'.   Hence  the  whole  wtjrk  kwt  in  friction  from  A«Bt  to  A»Bt 
aiObe 


rH»f^n^hgXx/Q)ds. 


(3) 

equating  the  work  given  in  (a)  and  (3)  to  the  change  o(  kinetic 
caogy  given  in  (1). 

•CGQ»/2g)  W-iii^-GQi*-G(»'rr(«Vag)(x/n)rff; 

.•.f-a(«i»-iidF)/2g+J^r(a«/2g)(x/Q)rfi- 

1 116.  Ftmimmrntal Differeultal  Eguaiion  efSteadyVarUdUoiiom,'^ 
Soppoie  the  equation  just  found  to  be  applied  to  an  indefinitely 
dtort  length  ds  of  the  stream,  Umited  by  the  end  sections  abt  Oid, 
taken  for  simclidty  normal  to  the  stream  bed  (fig.  lao).  For  that 
Aon  kagth  01  stream  the  fall  of  surface  level,  or  difference  of  level  of 


Fio  ixk 

•  sad  fli.  may  bt  written  ifc  Also,if  we  write  «  for  fb  and  «+ita  for 
■1.  ^  term  (W—«i')/3f  becomes  uduft.  Heooe  the  equation 
■ppiicabh  to  an  iade&mtety  shon  length  oTthe  stream  ia 

^-arfa/f+(xyn)r(iiVaf)d*.        ^        .       (i) 
From  this  equation  some  general  conclusions  may  be  amved  at  as 
tu  the  form  of  the  longitudinal  section  of  the  stream,  but,  as  the 
i&v«ttifatioa  b  somewhat  complicated,  >t  is  convenient  to  simplify 
it  by  rertrictinf  the  conditions  of  the  problem. 

iiid^Uati»»  0f  ikg  Formtda  for  the  Rutrieted  Cam  of  a  Stnam 
f..\*l  ia  a  PHnmaHc  Stream  Bad  of  ConstaiU  Stope.-^Let  i  be 
tV  cxMBtant  slope  of  the  bed.  Draw  ad  parallel  to  the  bed,  and  ac 
br-jo^J.  Then  dm  is  sensibly  equal  to  a'e.  The  depths  of  the 
rrtasi,  h  and  Jk+dft,  are  sensibly  equal  to  o^  and  a'l/,  and  therefore 
<U*s'tf.  AlsocibtbefaUofthebedinthe  distance  df ,  and  b 
(tjuaJ  to  ids.   Hence 

d»m^£ma~a*d^ids^dk.  (3) 

Succ  the  notioa  b  atody— 


In- 


Otfa+«dQ«o; 
\du  ■■  •^iidQ/Q. 
Let  X  be  the  width  of  the  stream,  then  dO««A  very  neariy. 
Kni3{  iha  valuer 

dW'-inxfiDdk,  (3) 

Pottiag  the  values  of  da  and  ^  fouild  in  (a)  and  (3)  in  equatkm  (i), 
»rf,-rfik- -(tttx/rt)itt+(x/D)r(«»/J«)di. 
di/di-|i-(x/n)ffii»/af)|/|i-(i^/|)(x/Q).|    .        U) 
fviktr  Rgsintiwu  la  the  Cau  of  a  Stream  of  RectanpJar  Section 
•*i  (f  IwdefmiU  Width.— Tht  equation  might  be  discussed  |n  the 
itn  jsst  given,  but  it  becomes  a  little  simpler  if  restricted  in  the 
«>▼  is«  stated.    For,  if  the  stream  b  rectangular,  xh  -a  and  if  x 
^  l«ac  coMpmed  with  ft,  fl/x  «a*/z  « h  neariy      Then  equation  (4) 


dhfdM^i(i^fifiHvh)nt-ififthr  (5) 

I  ft?  Gnwral  indieatiems  as  to  the  Form  of  Water  Surface  fur- 
•uM  ky  Bptotiam  (5).^Ut  A»Ai  (6g.  lai)  be  the  water  surface. 


BiBi  the  bed  in  a  longitudinal  section  of  the  stream,  and  ah  any 
section  at  a  dbtance  s  from  B«,  the  depth  ab  being  h.  Suppose 
B«Bi,  B«A«  taken  as  rectangular  coordinate  axes,  then  dhid*  u  the 
trigonometric  tangent  of  the  anate  which  the  surface  of  the  stream 
at  a  makes  with  the  axis  B«B|.  This  tangent  dh/d*  will  be  positive, 
if  the  stream  b  increasing  ia  depth  in  the  direction  BtBi;  negative. 


Fig.  lai. 

if  the  stream  b  diminishing  in  depth  from  Bo  towards  B|.  If  dhfds  «a 
the  surface  of  the  stream  ts  parallel  to  the  bed,  as  in  cases  of  unifom 
motion.   But  from  equatk>n  (4) 

dA/di-o,  if  •-(x/D)r(aVa^)-o; 

.•.r(«Va«)-(Q/;?)»-«». 
which  b  the  well-ktiown  general  equation  for  uniform  motion,  based 
on  the  same  assumptions  as  the  equation  for  varied  steady  motion 
now  being  considered.    The  case  of  uniform  motion  b  therefore  a 
limiting  case  between  two  different  kinds  of  varied  motioiL 
CcNOstder  the  possible  dbanges  of  value  of  the  fraction 


ri-.f««/ar*)/(i-aV«*).      ,        ,   , 
the  hmit  o,  and  consequentlv  n  b  large,  tn 
the  limit— 00.    On  the  other  nand  if  Jk«*ao,  ii 


As  h  tends  towards  the  limit  o,  and  consequentlv  n  b  large,  the 
numerator  tends  to  the  limit— oo.  On  the  other  nand  if  Jk«ao,  ia 
which  case  u  b  small,  the  numerator  becomes  equal  to  I.  For  a 
value  H  of  A  dven  by  the  equation 

i-raVarm-o, 
H-faW. 
we  fan  upon  the  case  of  uniform  motion.   The  results  just  stated 
may  be  tabubted  thus:^ 

For  ft-o,H.  >H,<e, 
the  numerator  has  the  value  — «e ,  o,  >  o,  I. 

Next  consider  the  denominator.  If  h  becomes  very  small,  In  which 
case  «  must  be  very  large,  the  denominator  tends  to  the  limit  —  00 . 
As  h  becomes  very  large,  and  u  consequently  very  small,  the  de- 
nominator tends  to  the  limit  I.  For  ib««iVf,  or  ««V(cft)t  the 
denominator  becomes  aero.  Hence,  Ubulatmg  these  resulu  as 
before  >~ 

For    *  -o,  iflft*  >  ^It*  • . 
the  denominator  becomes     —00,    o,  >    0,1. 

1 118.  Case  1.— Suppose  h>ififg,  and  also  Jk>H,  or  the  depth 
greater  than  that  corresponding  to  uniform  motion.  In  thb  case 
ahlds  b  positive,  and  the  stream  increases  in  depth  in  the  direction 
of  flow.  In  fig.  laa  let  B*Bi  be  the  bed,  CcCi  a  line  parallel  to  the 
bed  and  at  a  Might  above  it  equal  to  H.   By  hypothesb,  the  surface 


Fio.  laa. 

AcAt  of  the  stream  b  above  C«Ci.  and  it  has  just  been  shown  that  the 
depth  of  the  stream  increases  from  B«  towards  Bt.  But  going  up 
stream  h  approaches  more  and  more  nearly  the  value  H,  and  there- 
fore  dhlds  approaches  the  limit  o.  or  the  surface  of  the  stream  b 
asymptotic  to  CiCi.  Going  down  stream  ft  increases  and  a  diminishes, 

thenumeratorand  denominator  of  thefractiond  '-fa*/'^*^)/^'  -aVc*) 
both  tend  towards,  the  limit  1.  and  dh/ds  to  the  limit  i.  That  is, 
the  surface  of  the  stream  tends  to  become  asymptotic  to  a  horiiontal 
line  DtDi. 

The  form  of  water  surface  here  discussed  b  produced  whc»  the 
flow  of  a  stream  originally  uniform  b  altered  by  the  constructkm  of 
a  weir  The  raising  of  the  water  surface  above  the  level  CiCi  b 
termed  the  backwater  due  to  the  weir.  _       «... 

i  119.  Com  a.— Suppose  ft>if>/g.  and  abo  ft<H.    Then  dh/ds  b 
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BHative,  lad  the  ttnam  ii  ^ 

On.    In  b.  1J3  l«  BA  be , 

driwv  unliel  u  BiBi  u  a  bocfat  Hbove  it  equal  u  H.    Br  favpo- 

'    ■utbourfaccAvtif'theiuEunBbilMGCi.udibedepihhu 


bmiuility    k>lf!t    (timiniiba:    the    dnxmiiul 


height.  aUHai  x  bultvaiH  id  ibe  cbanoel  ibovc "  (Crofti 
Riptrt  m  lit*  Caiipi  Ciiu/,  p.  14).     Fig.  lis  mxEmti  in  u  „- 
kggcnted  form  vbat  probebly  occumdi  the  die^nm  bdag  intrnfifd 


1  mir  on  Ibe  crof  of  ibc  E«11,  u  »hawd  by  dotied  Un«s  e  m 
aiifxe  CC  tuiiHufiidiiw  iq  C«fe  I  wouk)  be  prodjctd.  '1 
niuMy  cHoovng  the  bdght  <A  Ibe  iBvif  thii  migbt  be  nude  to 
•ppmimildy  wilh  the  intended  level  AA. 


Approiimieiy  wiin  me  inti 
I  ■».    Cue}.— SunxK 


>Dd  by 
nly  with  ■  depth 
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it<K'/tindt>H. 

H  in^le.  or  uTrurficTof  tlwniQn 


iot  dk/Ji 

thr  bed. 

■t  tlut  pant  the  inBuenct  ti  intcml  [licticn  Kill 
negWcied,  4Dd  the  ^nefal  equaiioi 


oadihcmer.   Itit 


tream.  at  a  AAndulf  wave  u  loniH 
lich  will  be  exanuDM  pRtently. 
at  the eonditinn  niiMMij  tociTC  1 
» f/f .    Now  f  depewU  f«  (bflennt 
be  ehennd  ind  ill  hydmKc 
»1iie>  ol  r  Ipe  du — >■  -•  •""- 


of  diifcreBt  deveet  of  rough- 

loUowliw  table,  ud  the  eom- 

for  which  the  eueptioul  cue  ot  the 


,i 


SlAHDlKO  WiVEJ 

I  III.  Th>  (onutiini  ol  1  Mutdinf  wive  wu  Em  obienml  by 

Bidone.  Into  a  Niull  rectangular  maioprv  channel,  havinf  a  ilo^ 
ol  0-OJ3  fi.  per  foot,  he  admitted  water  liU  it  Bowed  uniTornly  with 
a  depth  d(  0-1  ft  He  then  placed  a  plank  acnw  tba  alnaiii  which 
railed  the  leva  junabovetheobHnictioDloo^Sft.  Hefoimdthal 
the  ilrcun  above  tbe  obitnactioa  waa  tcniibly  uaaRected  up  to  a 
pomi  ij  It.  IrDm  it.  At  that  point  tbe  depth  nddenly  Isereaaed 
Irom  o-i  ft.  ID  o-^  ft.  The  vcloeiiy  of  the  Breani  In  the  pan  ud- 
aflectedbylheohnnmlanwaasjilt.  periecond.  Above  the  pDiu 
where  the  abnipt  change  U  depth  oceuned  ■''5^m'"X'7.  ai^ 
g*-3»-«<o-»-6.44;  hence  n"  wa>>it.  Juit  below  the  abrupt 
change  cJ  depth   ii-j-54Xo-j;oj6-i-97;   i^-jM;  and  gta 

3J-JX0-S6-IBOJ;  hence  at  IhiB  point  -"-1      = >■ 

point*,  tberefore,  iH-rJh;apd  ihecood 
atatbdini  wave  cccurrvL 

The  change  ci  level  at  a  (tanding  wi      ----    -------     

fig.  U6  icprocnt  the  longitudLca]  Kctiao  ol  a  iticaiD  aad  «(,  ctf 


St 


Iter  sirface,  ihe  force  u  C(kA-*i( 
1  aecondi  i>  C  (UV-l.al  t  hoh 
'  of  nomentnna  ia  ibedillereqc*  of  th 


it.    Puitinf 
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.-.  «k-»,a-(a,.,>-Q»,')/(. 

F«  limf&inr  kt  lit  KCtiua  be  niunpiUr,  o(  bndlS  B  ■ml 
dciKlli   H.  and   Hi.it   Uu  two  cnw  Ktiou    ---  '  ■       ■      " 

p_^^_ •y-H,'-(i/,HH,«,'-H*rt. 


■■•-•nu/H,' 

'  a  )•  ariifin)  if  H.-Hi,  vhicl 
— ="L  Dividing  by  H.-H„t 


to 


MM  dope  AB.  ■nd  At  HCIian  o(  ibt  (Imm  at  B  bttuw  very 
■BxlL  It  tuily  happucd.  Iherrinn.  thai  al  B  the  depih  *<■■/(. 
!■  BawuHaknttberDi^hapnaDf  ihc  wvirihcvttocity  HdiniiniilKd 
■nd  Ike  dtp«h  I  BKimtd.   Ai  a  point  C.  when  *  became  equal  u 

Be^nd  C  Uh  Im  Hirlice  abniplly  cue  u  Ihe  kvc!  i 


«    «    16-a    [|     per    nond 

«     ,    Now    ukini  tlie  depth 

Da  Ihe  dnw^Rrani  i!ice 

of  Ihe  -  -       ■ 


gpfoductioncfaiUndinE 


Flo.  1)8,  per  Ktood  nearly.   Bl. 

MDH  «  pnliaUy  fmn  HUvdeii'i  MaUnKnta  I6-SSXI|-IV5 
fr .  MM  uiuiuuL  aa  doae  as  ibe  appnwmaM  character  o<  Lhe 
diia  mU  lad  VI  to  apecL 

XI.  0!J  STREAMS  AND  RIVERS  ^ 

I  iij.  CKobwaf  Saifa.— A  uceam  or  river  ii  the  ehaiuiel  tor  the 

«Kkufe^  Ihe  aniUile  lainfall  o[  a  diitrici.  leriiint  it>  catchment 

The  ana  4rf  the  csedtnienl  baNn  may  be  determined  from  a  tuitabk 

fafi  «m  iIk  calchmeDI  basifl.  a  pan  oidy  firtdi  iti  vay  to  Ihe  ttrcam- 
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will  be  represented  hv  ae.  In  a  deeper  stream  such  as  that  in  fig. 
130,  the  average  hetgnt  to  which  particles  are  lifted,  and,  since  the 
rate  of  vertical  fall  through  the  water  may  be  assumed  the  same  as 
before,  the  average  distance  a'cf  of  transport  will  be  greater.  Con- 
secjuently,  although  the  scouring  action  may  be  identical  in  the  two 
stxeams,  the  velocity  of  transport  of  material  down  stream  b  greater 
as  the  depth  of  the  stream  is  greater.  The  effect  is  that  the  deep 
ttream  excavates  its  bed  more  rapidly  than  the  shallow  stream. 

I  126.  Bottom  Velocity  at  which  Scour  commences. — ^The  following 
bottom  velocities  were  determined  by  P.  L.  G.  Dubuat  to  be  the 
maximum  vdodties  oonsbtent  with  lability  of  the  stream  bed  for 
different  materials. 

Darcy  and  Bazin  give,  for  the  rdation  of  the  mean  vdodty  fb 
and  bottom  velocity  n- 

•b»-ri+ro-87V(«0. 
But 

.•.««-W(i-io-87V(r/2f)). 
Taking  a  mean  value  for  f,  we  get 

C.«I>3I21%, 

and  from  this  the  following  values  of  the  mean  velodty  are  ob" 
tained: — 


Bottom  Velocity 

Mean  Velodty 

1.  Soft  earth      .... 

2.  Loam 

3.  Sand 

4.  Gravd     ^    .     .     .     . 

5.  Pebbles 

6.  Broken  stone,  flint  .     . 

7.  Chalk,  soft  shale      .     . 

8.  Rock  in  beds.     «    .     . 

9.  Hard  rock     .... 

0-25 
0-50 
i*oo 

2-0O 

3-40 
4*oo 
5-0O 
6«oo 
io*oo 

31 

I '30 

2*62 
4-46 

2'S 

0*50 

787 

13- « 

The  following  table  of  velocities  which  should  not  be  exceeded 
in  channels  is  raven  in  the  Intenieurs  Tasckenbuch  of  the  Verein 
•'Htttte"^- 


Slimy  earth  or  brown  clay     .     . 

Clay 

Firm  sand 

Pebbly  bed 

Boulder  bed 

Conglomerate  of  slaty  fragments 

Stratified  rocks . 

Hard  rocks 


Surface 
Velocity. 


•4 


U 


1-97 

4-00 

5-00 

-28 

•00 

14*00 


I 


Mean 
Velocity, 


•36 

•75 

l'5» 

3x5 

403 

O'lO 

7-45 
12-15 


Bottom 
Velocity. 


•26 
•52 

I>02 
2-30 

3«o8 

4-90 

6'00 

10*36 


1 127.  Regime  of  a  River  Channel. — A  river  channel  is  said  to  be  in 
a  state  of  regime,  or  stability,  when  it  changes  little  in  draught  or 
form  in  a  scries  of  years.  In  some  rivers  the  deepest  part  of  the 
channel  changes  its  position  perpetually,  and  is  seldom  found  in  the 
same  place  in  two  successive  years.  The  sinuousness  of  the  river 
also  changes  by  the  erosion  of  the  banks,  so  that  in  time  the  position 
of  the  river  is  completely  altered.  In  other  rivers  the  change  from 
year  to  year  is  very  sman,  but  probably  the  regime  is  never  perfectly 
stable  except  where  the  rivers  flow  over  a  rocky  bed. 

If  a  river  had  a  constant  discharge  it  would  gradually  modify  its 
bed  till  a  permaoent  regime  was  established.    But  as  the  volume 
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Fig.  131. 


discharged  b  constantly  chanpng,  and  therefore 

the  velocity,  silt  is  deposited  when  the  velocity 

decreases,  and  scour  goes  on  when  the  velocity 

increases  in  the  same  place.    When  the  scouring' 

and  silting  are  considerable,  a  perfect  balance 

between  the  two  is  rarely  established,  and  hence 

continual  variations  occur  in  the  form  of  the  river 

and  the  direction  of  its  currents.    In  other  cases, 

where  the  action  is  less  violent,  a  tolerable  balance  may  be  established, 

and  the  deepening  of  the  bed  by  scour  at  one  time  is  compensated  by 

the  silting  at  another.    In  that  case  the  general  regime  is  permanent, 

Xbough  alteration  is  constantly  going  on.    This  is  more  likely  to 


happen  if  by  artificial  means  the  erodon  of  the  banks  is  prevexxted. 
If  a  river  m>ws  in  soil  incapable  of  resisting  its  tendency  to  scour 
it  is  necessarily  sinuous  ((  107),  for  the  slightest  deflection  of  the 
current  to  either  side  bqjins  an  erosion  which  increases  progres- 
sively  till  a  considerable  bend  is  formed.  If  such  a  river  is 
straightened  it  becomes  unuous  again  unless  its  banks  are  pro- 
tected from  scour. 

(  128.  Longitudinal  Seciivn  oj  River  Bed.—'Tht  declivity  of  rivers 
decreases  from  source  to  mouth.  In  their  higher  parts  rapid  and 
torrential,  flowing  over  beds  of  gravel  or  bouulers,  they  enlarge  ia 
volume  by  receiving  affluent  sireams,  thdr  slope  diminiaheft,  their 
bed  consists  of  smaller  materials,  and  finally  they  reach  the  sea. 
Fig.  131  shows  the  length  in  miles,  and  the  surface  fall  in  feet  per 
mfle,  of  the  Tyne  and  its  tributaries. 

The  decrease  of  the  slope  is  due  to  two  causes,  (i)  The  action  of 
the  transporting  power  of  the  water,  carrying  the  smallest  debris 
the  greatest  distance,  causes  the  bed  to  be  has  stable  near  the  mouth 
than  in  the  higher  parts  of  the  river;  and,  as  the  river  adjusts  its 
slopetothestaoilityof  the  bed  by  scourin|{  or  increasing  its  sinuous- 
ness when  the  slope  b  too  great,  and  by  silting  or  straightening  its 
course  if  the  slope  b  too  small,  the  decreasinff  stability  of  the  bed 
would  coincide  with  a  decreasing  slope.  (2)  Tne  increase  of  volume 
and  section  of  the  river  leads  to  a  decrease  of  slope;  for  the  larger 
the  section  the  less  slope  b  necessary  to  ensure  a  given  velocity. 

The  following  investigation,  though  it  relates  to  a  purely  arbitrary 
case,  b  not  without  interest.  Let  it  be  assumed,  to  make  the  con* 
ditions  definite — (i)  that  a  river  flows  over  a  bed  of  uniform  resist- 
ance to  scour,  and  let  it  be  further  assumed  that  to  maintain  stability 
the  velocity  of  the  river  in  these  circumstances  is  constant  from 
source  to  mouth ;  (2)  suppose  the  sections  of  the  river  at  all  jpoints 
are  similaf,  so  that,  0  being  the  breadth  of  the  river  at  any  point,  its 
hydraulic  mean  depth  b  <^  and  its  section  is  ci^,  where  a  and  c  are 
constants  applicable  to  all  parts  of  the  river;  (3)  let  us  further  assume 
that  the  discharge  increases  uniformly  in  consequence  of  the  supply 
from  affluents,  so  that,  if  /  is  the  length  of  the  river  from  its  source  to 
any  given  point,  the 
discharge  there  will  be     >|  j)  x 

kit  where  h  is  another    

constant  applicable  to 
all  points  in  the  course 
of  the  river. 

Let  AB  (fig.  132)  be 
the  longitudinal  section 
of  the  river,  whose 
source  b  at  A;  and 
take  A  for  the  origin  of 

vertical  and  horizontal  coordinates.  Let  C  be  a  point  whose  ordinates 
are  x  and  v,  and  let  the  river  at  C  have  the  breadth  b,  the  slope  t. 
and  the  velocity  v. 

Since  velodty  X  area  of  section —discharge,  vci^^hl,  or  6—V  {hl/c»)» 
Hydraulic  mean  depth—o^-aV  {hljcv). 
But,  by  the  ordinary  formula  for  the  flow  of  rivers,  mi'^it^; 

.-.  i  -  Mm  -  (^l/o)  V  (cfkl). 
But  i  b  the  tangent  of  the  angle  which  the  curve  at  C  makes  with 
the  axis  of  X,  and  is  therefore  «<f>/ix.    Also,  as  the  slope  b  small, 
/-AC-AD-x  nearly. 

.\dy(dx''{ttAfa)^lic/kx); 
and,  remembering  that  v  U  constant, 

y-(2frt/flW(cx/*); 
or  ^—constant  X  x; 

so  that  the  curve  is  a  common  parabola,  of  which  the  axis  is  hori- 
zontal and  the  vertex  at  the  source.  This  may  be  considered  an 
ideal  longitudinal  sectioi^  to  which  actual  rivers  ap- 
proximate more  or  less,  with  exceptions  due  to  the  vary- 
ing hardness  of  their  beds,  and  the  irregular  manner  in 
which  their  volume  increases. 

I  129.  Surface  Leod  of  River. — ^The  surface  level  of  a 
river  is  a  plane  changins  constantly  in  position  from 
changes  in  the  volume  m  water  discharged,  and  more 
slowly  from  changes  in  the  river  bed,  and  the  circum- 
stances affecting  the  drainage  into  the  river. 

For  the  purposes  o(  the  engineer,  it  is  important  to 
determine  (i)  the  extreme  low  water  levd,  (2)  the 
extreme  high  water  or  flood  level,  and  (3)  the  highest 
.navigable  level. 

I.  Low    Water   Level   cannot    be   absolutely   known, 
because  a  river  reaches  its  lowest  level  only  at  rare  inter- 
vats,  and  because  alterations  in  the  cultivation  of  the 
land,  the  drainage,  tne  removal  of  forests,  the  removal 
or  erection  of  obstructions  in  the  river  bed,  &c.,  gradu- 
ally alter  the  conditions  of  discharge.    The  lowest  lc\-cl 
of  which  records  can  be  found  is  taken  as  the  conven- 
tional or  approximate  low  water  level,  and  allowance  is 
made  for  possible  changes. 
2.  High  Water  or  rtood  Level. — ^The  engineer  assumes  as  the  highest 
flood  level  the  highest  level  of  which  records  can  be  obtained.    In 
forming  a  judgment  of  the  data  available,  it  must  be  remembered  that 
the  highest  level  at  one  point  of  a  river  b  not  always  simultaneous 
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will  be  the  mean  iJ  the  Eiifafe  velocity  and  ihc  velocity  at  Ihe 

length  of  the  connecting  wire.    Thui  if  >.  ii  the  lurfact  vebdiy 
and  >i  the  vekidty  al  the  depth  (0  which  the  hiwer  Scat  ia  lunk.  Ibc 
velocity  of  the  combinel  floati  will  be 
•  - !(•.+«.). 
ConieqiRnt1y»  if  a  ia  obaerved,  and  a.  detenzuoed  by  an  ^Bniwnt 


.    Fig.  IJS  ihowa  Ihe  forii 
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Mn  «fir«liaf  pDivcr  the  tciTicAt  Hxk  k  mw  th 

BtK*^  bj  tte  KTcwi  1. 1,  the  obJKt  gt  which  li  to 
u  «  oi  (kc  inHBd  whlnut  Uk  Bwiioa  of  the  k 
iBslwitk.   Tin itriaf gr «i- ' — ■ — ' ■■ 


■  HT  iM  Mnil  ta  puB  the  mnw  obliqiK  to  Uk  oicRM.  TbepAch 
o(  ihc  nm  li  ibsut  9  ia.  The  Kmn  at  x  Krvt  for  £Uiii(  tbe  diMa 
mk  ma.  Tbi  wkota  ipiianiiii  i>  bed  to  ■  rod  (Ef.  141).  of  ■ 
teiVk  nuiimlu—li  u  thi  dnih,  or  l«  v«y  cmt  denlu  h  ii 
ftmi  tB  t  lighud  bar  knand  by  npn.  a  pUn  nvnted  by  Revy. 

Till  iMiMMai  IhiwiiHj  I  iliiii     TbeRadlBisitheaHinnrii 

Aoud,  anl  ii  h  pin  out  of  gear.  The  meter  ii 


M  lawoed  Into  tbe  ml 


, The  velocliy  Ii 

deduced  [nn  the  aunber  of  nulkHU  I 

tiiae  by  tbe  fonnulae  livcn    below. 

•Bffaee  velochiea  Iba  OMMer  ma^  bi  

pennineatly  la  nar,  the  icnw  beinc  Marted 
aad  Aopod  by  baiuL 

I  141.  Tin  AorlBckr  CarmI  UiUr.~h 
thu  tha  ofdlaary  countinc  appantut  9  aban 
dooeiL   A  wonn  drivv  a  wonp  whtel,  whicl 

naiioaa  of  tbe  wora-  Thii  contut  iiiveft  1 
•inal  above  water.  With  thi>  ainniinKnl 
a  teriea  of  vdodty  obtervatumi  can,be  made 

water,  and  a  number  of  practical  diiBcultit 
attendiDC  tbe  accanie  aunin^  and  noppiac 
of  tbe  ortUnary  coumer  arr  entirely  got  ria 
of.  Fb.  14]  ihowi  tha  ihfir.  Tbe  worm 
wheel  ■  naCaa  one  ntatian  for  100  ot  the 
KRW.  A  pin  Bovioc  the  levrr  I  nuk 
eketrkal  oonuct.  The  wim  i,  c  mi 
throyih  a  lai  pipe  D;  thia  aUo  len 

the  wooden  rod  d^^VhTnidder^v 
•hownatWH.  The  fahrank  current  a 
the  electronafloet  iw.  wtiteh  la  fori 
email  atetal  bn  eontainirw  alio  the  bi 


I   11^    Amdlr   UJvn    Co 
ta  cmtrscud  by  Amilcr  L 


■t  oa  the  itrlocniti  the  cnir 


coun'er  ha>  to  be  held  In  nar.  For  deep  ftreama  tbt  meter  A  la 
■utpfciided  by  a  wire  with  a  aeavy  lenticular  weiaht  below  16b.  144), 
The  wire  !•  payed  out  trom  a  imall  winch  D,  with  an  inda  ibowinc 
the  deplb  of  tbe  tueter,  and  paaaca  over  a  pulley  B.  The  meter  ii  in 
[imhak  aod  it  (Erected  by  a  conical  rudder  which  keepa  11  Facing  the 
■tnam  with  it«  aaii  horiiontal.  There  ia  an  electric  drcuit  from  a 
battery  Cthmugb  tbe  meter,  and  a  mntadii  made  clo^ng  tbe  circuit 

By  a  lubaidiary  amngenKnt,  when  the  loot  of  tba  Invtrument,  e-_3 
metra  below  the  axil  of  Ibe  meter,  touchea  tbe  ground  the  circuit  ■ 
alH  cl«ed  and  Ibe  bell  rlnga-  It  ii  caiy  to  dittinfuiih  tbe  oontinuoui 
-—-'-      *  -^^-^_; — .  uijl^^  fc  jju  ^rt  ii  (Q  padu^ed  that  if 


L'n^hTc^riKanHoftEr^^.  II  >  u  the  veUiciiy  of  the  water  and 
I  the  DbKTvcd  number  of  routioiu  per  ■ecoml,  let 

vhere  a  arhl  S  art  crriutanti.  Now  let  the  meter  be  lowed  over  a 
nniured  diitanw  U  and  let  N  be  the  revolution!  of  the  meter  and 
Ihe  time  of  trantil.  Then  the  ipced  of  Ibe  meter  relatively  id  (he 
■aier  ift  L/f-a  («t  per  lefond,  and  the  number  of  revoluinni  ptf 

vay.  tuTniihing  cormpondinf  valun  of  t  and  a,  the  ipeed  in  each 

"*""  '™"J!l^a,+«,+  .  .  . 
lt-»i+n+  .  .  . 
In- am -<-■#.+  .   .  . 
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Tbcn  for  thedeterauiuittoo  of  theoooitaats  sand  fi  in  (i).  by  the 

Zfi'Zv— ZfiZfiv 


0iZii>-(Ziif ' 

In  a  few  caies  the  consUnts  for  wcrew  current  meten  have  been 
determined  by  towing  them  in  R.  E.  Froude's  experimental  tank  in 


•tream  and  to  check  oecsllations  of  the  water  oolttma.  Let  the 
difference  of  level  of  a  pair  of  tubes  A  and  B  (fig.  145)  be  taken  to  be 
A  ■•ib*/2f ,  then  k  may  be  taken  to  be  a  corrective  codfident  wlioae 
value  in  well-flhaped  mftruments  is  very  nearlv  unity.  By  jA^rif^g 
his  instrument  in  front  of  a  boat  towed  through  water  Danry  foana 
A">i*o\4;  by  placing  the  instrument  in  a  stream  the  velocity  of 
which  had  been  ascertained  by  floats,  he  found  k  « i  •006;  by  readuMs 


Fig.  144. 


the 


which  the  renstanoe  of  ship  models  is  ascertained.   In  that 
data  are  found  with  exceptional  accuracy. 

I  14^  Dany  Cau§t  or  modifitd  Pilot  Tube. — A  voy  old  instni- 
roent  for  measuring  velocities,  invented  by  Henri  Pitot  in  17^ 
{Histoir*  de  rAcadtmie  des  Sciences^  1732,  p.  376).  consisted  simply 
of  a  vertical  glass  tube  with  a  right*angled  bend,  placed  so  that  its 
mouth  was  normal  to  the  direction  of  flow  (fig.  145). 

The  impact  of  the  stream  on  the  mouth  of  the  tube  balances  a 
column  in  the  tube,  the  height  of  which  is  approximately  ib">«*/2f, 

where  v  is  the  velocity 
at  the  depth  x.  Placed 
with  its  mouth  parallel 
to  the  stream  the  water 
inside  the  tube  is  nearly 
at  the  same  level  as  the 
suriace  of  the  stream, 
and  turned  with  the 
mouth  down  stream,  the 
fluid  sinks  a  depth 
ik'««*/2f  nearly,  though 
the  tube  in  that  case 
interferes  with  the  free 
flow  of  the  Uquid  and 
somewhat  modifies  the 
result.  Pitot  expanded 
the  mouth  of  the  tube  so  as  to  form  a  funnel  or  bell  mouth.  In  that 
case  he  found  by  experiment 

;b-i-5s'/2g. 
But  there  is  more  disturbance  of  the  stream.    Darcy  piefeiied  to 
fluJEe  the  mouth  of  the  tube  vety  small  to  avoid  interference  with  the 


taken  in  different  parts  of  the  section  of  a  canal  in  whicha knows 
volume  of  water  was  flowing*  he  found  h  ■■0^3.    He  believed  the 

first  value  to  be  too  high  in  000- 
■equence  oC  the  disturbance  caused 
by  the  boat.  The  mean  of  the  other 
two  values  is  almost  exactly  unity 
(Rtekerekes  kydmdipus,  Darcy  and 
Basin.  iS6$.D.  63).  W.B.  Gregory 
ttsed  somewhat  different^  foraaed 
Pitot  tubes  for  whkh  the  ft-  tUlmt. 
Soe.  Meek.  Emg.,  1903,  as).  T.  E. 
Stanton  used  a  PHot  tube  in  deter* 
mining  the  vdodty  of  an  air  current, 
and  ior  hb  instrument  he  found 
*«  1*030  to  ib«  1-033  ("OntheRe^ 
sisunce  of  Plane  fkirfarra  in  a 
Current  of  Air,"  Pnc  JuO.  Cm. 
£njp.,  1904.  1^). 

One  objection  to  die  Pitot  tube 
in  its  original  form  was  the  great 
difficulty  and  inconvenience  of 
reading  the  height  h  in  the  inuoe- 
diate  nei|^bouniood  of  the  stream 
surface.  This  u  obviated  in  the 
Darcy  gauge,  which  can  be  removed 
from  thie  stream  to  be  read. 

Fig.  146  shows  a  Darcy  gauge. 
It  consists  of  two  Pitot  tubes 
having  their  mouths  at  right  angles. 
In  the  instrument  shown,  the  two 
tubes,  formed  of  oopoer  in  the 
lower  part,  are  united  rato  one  for 
strength,  and  the  mouths  of  the 
tubes  OMn  vertically  and  hociaoa- 
tally.  The  upper  part  of  the  tubes 
b  of  glass,  and  they  are  pcovided 
with  a  brass  scale  and  two  veiniMs 
6,  h.   The  whole  instrument  b  sup- 

Brted  on  a  vertical  rod  or  small  pAe 
^  the  fixing  at  B  permitting  the 
instrument  to  be  adjusted  to  any 
height  on  the  tad,  ami  at  the  same 
time  allowing  free  rotation,  so  that 
it  can  be  heldparalld  to  the  current. 
At  c  b  a  two-way  cock,  which  can 
be  opened  or  closed  by  cords.     If 
thb  u  shut,  the  instrument  can  be 
lifted  out  01  the  stream  for  reading. 
The  glass  tubes  are  connected  at 
top  by  a  brass  finna,  with  a  stop 
cock  a,  and  a  flexmie  tube  and 
mouthpiece  m.    The  use  of  thb  is 
as  folk>WB.    If  the  velocity  b  re- 
aulred  at  a  point  near  the  surface  of  the  stream,  one  at  least  of 
the  water  columns  would  be  below  the  level  at  which  it  could  be 
read.    It  would  be  in  the  copper  part  of  the  instrument.    Suppose 
then  a  little  air  is  sucked  out  by  the  tube  m,  and  the  cock  a 
closed,  the  two  columns  will  be  forced  up  an  amount  coi'iespoMd« 
ing  to  the  difference  between  atmospheric  pressure  and  that  m  .the 
tubes.   But  the  difference  of  level  wul  remam  unaltered. 

When  the  velocities  to  be  measured  are  not  very  small,  thb  instru- 
ment b  an  admirable  one.  It  requires  observation  only  of  a  single 
linear  quantity,  and  does  not  require  any  time  observation,  llie 
law  connecting  the  velocity  and  the  observed  heigfaf  b  a  rational 
one,  and  it  b  not  absolutely  necessary  to  make  any  eneriments  on 
the  coefficient  of  the  instrument.  It  we  take  9"AV^^A),  then  it 
appears  from  Darcy's  experiments  that  for  a  well-formed  mstniment 
k  does  not  sensibly  differ  from  unity.  It  gives  the  vdodtv  at  a 
definite  point  in  the  stream.  The  chin  difficulty  arises  from  the  fact 
that  at  any  given  point  in  a  stream  the  veloaty  b  not  abaolotdy 
constant,  but  varies  a  little  from  moment  to  moment.  Darcy  in 
some  of  hb  experiments  took  several  readings,  and  deduced  the 
velocity  from  the  mean  of  the  hq^hest  and  lowest. 

I  14c.  Perrodil  H^fdredynamimeter. — ^Thb  oondsts  of  a  frame 
ahcd  (fig.  147)  pbced  vertically  in  the  stream,  and  of  a  height  not 
less  than  the  stream's  depth.  The  two  vertical  members  of  thb 
frame  are  connected  by  cross  bars,  and  united  above  water  by  a 
cireubr  bar,  Mtuated  in  the  vertical  plane  and  carrying  a  horiaootal 
graduated  circle  ef.  Thb  whole  system  is  movable  round  Ks  axis, 
being  suspended  on  a  pivot  at  g  connected  with  the  fixed  sup|x>rt 
mn.  Other  horisontal  arms  serve  as  guides.  The  central  vertical 
rod  ff  forms  a  torsion  rod,  being  fixed  at  r  to  the  frame  ahcd.  and. 
passing  free^  upwards  through  the  guides,  it  carriea  a  borisontal 


(WBOA  rod  ir  Mod  ■  irt  acTcw  for  fiiiiu  the  upptr  end  ti  (he  torwin 

en  ■  tiiLalir  diik  *.  in  the  plue  of  Ibe  lonioa  nxl  and  tlK  frame 
•tiA  TBiucudknialte*|i(araIiiicuily,l[i>iH>t  fijicd  directly 
tB  IW  nd  ••■.  but  B  ■  tube  u  iliding  on  n. 

Sopfnc  Ihc  aKiwaUB  uniifnl  n  that  the  dldc  i  b  at  that  level 
la  dw  atram  vim  ibc  vdocity  11  to  be  iktBMiiiHl.    Tbe  plane 
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will  be  tivcn  by  the  i 


/■ 

"pi 

H 
1 

m 

\ 

.  \ 



M 

^=^ 

fi-l 

r> 

A 

^H^^HlJ 

in  placa  ilteU  parallel  to  (he  Diw 

••niHd.  («1  tlie  needle  vill  be  at  mo  m  (he  (nduaud  eircl 
11,  ihn.  (he  iaaivaiml  it  (umnl  by  pnaini  ihe  nndle.  till  the  plai 
■M  si  (Ir  All  aid  tbe  acre  of  Ibe  indiHied  (ink  ia  a(  lifht  anilei 
ut  Ac  mK.  the  lonivi  rod  *iD  be  cwiiMd  Ibnnh  an  auk  whirl 
■■H_T*theHnnlwpabari(tbenn  ' 


d  lbiiM|h  an  anale  whirh 
» (ha  dlik  a.  llat  anfla 
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at  (be  aeedfe  {nm  too.    ObMmtioa 

lorlesinda,     Wbni  the  mppualut  k 
ul  ](■  nfni  pcHlnn.  the  wt  eorw  at  f  ii  made  10  flamp  tba 
^iriiii.   TtaTn  the  needle  ia&ud,  and  (be  appanttiacanyiof 
le  |radiialEd  drde  oicillatea.     It 


Letrbelh 


-^  „  r,  ^nd  «  the  obanvad 

[««•  £^  torrioD  r«l  ^' 

M-E,I<^T 
vbere  E.  i>  the  nudu 


d  1  thepi 
omeaE  01  menu  of  the  eectior 
c  rod-    II  (he  rod  ia  of  ci 


;   and   1   lu 


-It'.  Let  R  be 
raotui  a  (be  diik,  and  ' 
levMgBt  or  tlia  dtetaaoe  ai  ita 
ceurc  f  torn  (be  ada  ef  tbe  tatiiaa 
rod.  The  momeat  of  (be  pnivr* 
of  tbe  Hater  on  tbe  diak  k 


E.l.fl-«<Cft().RV., 
For  aay  {tven  iiMnaDciu, 


1 

•^ 

t 

<  ~?J  J-? 

Wf.i 

-^-: 

S 

. 

._. 





■.-?Ffe-_V. 

;:- 

Fio.  147-    ■ 

;' 

lapg.    Suppowig  a  1 

•-o-3MV«i  MiJV.;  IMHlVa. 

... about  76  ft.  drrumieimlial  leBCIh,  Aa 

1>  made  (or  (he  tlithi  current  produced  in  tbe  channel. 
Lmcniigave  lor  the  coellkicnl  c,  in  tbe  formube— (Vat 
It  diik,  <-o-5i>6  for  velocitlei  (<  J  to  l«  ft. 
md    „         0-II77  ..        ..         tiloii     ,. 
lA    :         <K>M9  ..        ,.  kai  than  ll       „ 

_  jnieu(  li  inferabk  (o  the  cuirent  meter  ui  tiv[nc.[ba 

vriodly  in  termi  of  a  angle  obKned  (luanlily.  the  aofle  d1  lonioB, 
whik  the  cumnt  nxter  innlvet  the  MMFTvalion  of  two  quantitieai 

Improved  lorme^  mint  be  withdrawn  from  (he  vater'to  rod 

II  ^  (u-k  — ^inment.  and  ibe  law  cDODectW  th*  nkdiy 

ont  of  a  current  meiei  i>  lea  wcU-detenaimd 

(be  pRBun  OB  ■  diik  ud  the  unon  oL  th* 


Very  C*refu1 
-u  &icd,to,a 


Ibe  mult  of  ei 


Tin  TiiM  tube,  like  (be  hi 


doe*  BM  riqidn  ■ 

lube  are  onUatlac 
D  moment  olckialne 

{146.  CamttyMunatlai^ditltaximnmSarlaaYJKilf.-- 


tfane  obaervatioa.  Bui.  when  (be  velociiy  i> 
conacquently  the  eotumna  ol  water  in  (he  nicri 
t here  k  room  for  doubl  ■>  (o  whether,  at  any  live 
*'      K(  o(  kvel  eaacily  nuv 

lent.   The  FItDI  lube  ain 


laugini  whit 


UnfcTitiiuiely  Ibe  ratio  of  the  m 


I  of  tbe  I 

tilned'by  flau  0 


(odeduo 


riable.    Thuiputlinf  t.  focrhe 


DcProny.ei 

Deatrem  *qd  De  Pnmy.  ejiperine 
Boileau.Rperimenuoncnnali  , 

firOninn  (mean)        .     ,     .     , 
CuniiiBtbam,  Sc4aal  aqueduct  . 


jiface  velociiy 
I  vtiociiyollhewhok 

followinf  value*  f — 
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VtfSaoa  fcfni^H,  chhcr  *i»nJA>«i  ^r  bucd  « 
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e  iheoty  of  the 


[ON  STREAMS  AND  RIVERS 


wb«*  M  Ii  the  hydnulic  axm  depth  uid  i  the  •line  of  tl 
In  the  cue  ol  jrriafttioa  caiuU  and  riven,  it  u  often  imi 
determLUe  the  diicurte  either  diUy  or  «r  other  Lnii 
while  the  depth  and  cxKuequcnlly  (be  meu  veiod 
" — -—'-III  IKttrkit  Pn/.   Ptptri,   W.   47),   hu 

r  ...J. where  the  bniie  leiuli 


iri^lh. 


ly  obierved  depth  of 


d.  a  ^mple  fwnula  nay  be  found 
iiiface  velocity  with  the  depth. 
wavun*  Di  uu  formiila  have  beep  determiDcd  hj  i^ 
ctaual  Hiface  vekidty  and  depth,  in  difTereol  cond 
atRAAt  the  aiuCact  velocity  can  be  obtained  by  limply  uuKi -lui 
depth  at  the  Knun,  aad  (rom  thi)  the  mean  velociiy  uhI  diKh 
can  ba  calcHlatcd.  Let  (be  the  depth  of  the  timm.  and  hike  im 
velocity,  both  Baatuted  at  the  Ihiad  oi  the  uieam.  Then  •«■< 
when  ( i(  a  coutant  which  for  the  Soliol  aqueduct  had  the  n 
t-4  to  a.  the  depth)  beini  A  id  ioIi.,  and  the  velocitiei  j|  104 

or  ttitl  better  the  mean  velocitiei.  [or  diHeiinl  condilinni  of 

found  would  then  aJwayi  five  the  velocity 
tbe  itnaip,  vitboirt  the  need  of  makinE 

KAnSa.-Thc  ntio  of  the  n>ean  velod 
In  one  looptudinal  leftion  ia  bene 
the  centnTurfacc  vekidty  to  the  n 

panmeoE  aod  the  diicharre 

partia]  dk^ar^ei  will  be  the  ^ 

wirea  or  mpn  an  be  icietchcd  ».■«_  uj 

uim  rope.     By  obMvinf  within  whlc 
the  floal  iKa.  and  oorior  The  time  of  In 

vdocity  in  that  comnannient.     Fun 
Ih.  a  •  •  ■  then  the  total  diidivie  ii 

Q-t(ft>i+tto-i-  ...)■ 
[f  Kivral  floata  aR  allowed  to  paia  over  each  a 
mean  of  alt  thoie  OKretpondinE  to  one  compajtmei 
a>  the  lurface  velocity  o(  that  cwnpanment. 


pc,«nu  Ibe  ropea,  the 
be  aKcnaiiied.    Tbe 

for  (hia  ratio,  and 


anklet  to  the  ba«e  line.    Obierven 

are  dropped  in  from  a  boat  above 
AE,  and  ^lud  up  by  another  boat 

from  Ai 

proceedine  ii  thia. 
P  A  Kli  hii  theodolii 

a  Saai.     B  lwp> 


h  each  fl 


tijaal  to  drop 


It^."- 


detennined.    When  all  tbcie  h; 


ry  aim  wealher. 


*?he'rat  io  of  the  wi 
THTthcioJol 


0  velocity  in  the  lana 
X  the  vertical  velooly 

ibethenninand^V 
tne  Hmace  vcmory  w  any  fivcn  verucai  unptudinal  lectioa,  tba 
depth  of  which  ii  I 

>/V-  (I  +o-i47»V  *)/(!  +i>-aiiM  *). 
If  vertical  wlocily  rodi  are  uied  initead  of  comRion  Boata,  the 
mean  velocity  ii  duectly  delermioed  for  tbe  vertical  tcctioo  io 
rod  Boau.    No  formula  of  reduction  ii  then  mceatary. 
tlodty  hat  nmply  10  be  nultipUcd  by  the  ana  of 


•hich  the  rod  Boata.    1 


it  bcloni 


I  148.  llBut  Viiadly  t]  Ik 
l^^KiJiei.— In  the  pufinn  of  the  N 


■m  a  Srria  if  UH  El 


r  lante  u  that  deKribed  in  tbe  lail  paiunpfa  fo 
he  paihi  of  rbe  double  fioati  are  obKrved  and  pic 


....Jided.    T^^d^.^ 


<^«^  and  w. " 


Mt  ol  tbe  poaiticn  of  t 


a  velwity  equal  la  U.    The  detef 

fUamenti.  which  Boilran  ternu  tiK 

^..Ktcd  cnliiriy  by  theory.     But.  (or 

there  are  on  abrupt  dianfel  ol  depth. 

irDaimalcly  aHigned.    Let  A  and  I  be 

^  baidl  as  OK  lide.    Then"  ' 

i«-i'VltW+»)/7(W-..)|, 
c  beiag  a  numerical  conatanL  From  KaUEingi  by  Humphicya  and 
Abbot.  Bazin  and  Baum^Tten.  the  values  c— 0^19.  r^^n  aibd 
o-wa  are  obtained.  Boileau  adoptaaia  mean  value  0-911.  Heacc. 
if  W  and  w  arc  determined  by  Aoai  Eauftng  or  otheniriie.  A  caa 
be  found,  and  then  a  lingle  velocity  obKnation  at  A  ft.  fnfB  the 
Alameal  of  maaimum  velocity  aivia,  without  need  of  any  rediaction, 
tbe  mean  velocity  of  the  itieam.  Men  conveniently  W,  *,  aod  U 
can  be  meaaund  from  a  horizontal  lurface  velocity  citrve.  oblaiaed 


i_l5a.  Cmel^InmwBwtiiwi/ljkftfaail'dKilyhaCarnatJftMr 
•r  Dvey  Caaff .— Tbe  only  method  of  delenninin(  the  bku  vdediy 
at  a  croaa  ■cctioii  <i  a  atream  which  involve!  no  aiaiunndaa  «f  tlic 
ratio  of  tbe  mean  vclociry  lo  olber  qBanlidea  b  tlua — a  ptaikk 

bridge  lafiaedacna  the  Urea ■■ ' —    ^ .i.i._._ia_ 

are  obierved  al  a  uAicicnt  1 


..  _, — labitSm 

erilaara.    The  nKat 

y  0<  the  itTenm.    Ia  Darey    "* 


HYDRAULIC  MACHINE^ 


HYDRAULICS 


SappnttlKdtntlBilt..  ir.  Itl (6c-l«).  Ktolli 

orOLBiu*  in  k  lyj^  ud  on  (befe  Wniotl  ordiutet  w[.^ _ 

^  'n  let  00  bonnnully  H  their  proper  depth*.    Thui,  If  *  u 
d  vekcityu  Ihedeplhilfrao  Iheturface-- *- 

X  that  otdiulr  bang  ■iinibrl)'  lel  off, 
■ftm:  (ll  the  iirticml  vrfodiy  cun«  1.  .  ,  . 
I.    On  each  o(  ihoe  G(uni  dnv  nniali 


weteukeB.  The  lower  givei  the  cu 

from  tbe  currenc  meter  obtervuioiw.  uy  uk  uu  u  mttui  vriwiiy 
curveL  The  vertical  icale  in  Ihia  figure  i«  ten  linwft  as  gmt  u  in 
the  other.  Tbe  diKbarge  cekulatnl  (ron  the  contour  curvn  u 
14-10B7  cnUc  metre*  per  tecond.    In  the  tower  fipjTt  lome  other 

Ihe  curve  tbmuflh  poipu  et  whkh  tbe  iiwdiDuaivdodtyvH  found; 
it  ihon  ibit  the  muimuia  vdodty  mi  alwayi  a  htue  bdov  tbe 
■urfece,  and  at  a  ynatcr  depth  at  the  ccatre  than  at  tbe  itdeft.  Tbe 
next  com  ibowi  the  depth  at  whkb  the  ueaa  velodly  for  each 
vertical  waa  found.  Tbe  aen  la  the  atrre  ut  equal  velocity  cture- 
aivtadhil  to  the  meaa  veloeily  <£  the  •treain;  tbat  la,  k  patiea 
ihrouth  poiflU  in  the  eroia  leellon  vhoe  the  vilocitv  wn  identical 

HnUUDUC    MlCBINES 

f  151,  Hydraulic  nuchinta  may  be  broadly  divided  Into  two 
da»e>:  (1)  Ualan,  in  which  iratct  dewcnding  fmm  •  hi^iet 
(0  *  lower  level,  or  from  a  higher  to  1  lower  prcuure,  f^vEi  ud 
eceigy  which  is  available  tot  mcchanial  c^Kiationj;  (i)  Pum 
in  which  the  energy  of  a  stean 


for  limplicity  »  1  It.  per  lecond. 
■  wi  [Be  wMMiae  01  tne  ■ucceiHve  tayen  of  the  nlid  body  vboee 
>nl«t  nunMiua  tbe  dncharge.  lintitcd  bv  auccoHve  pUnea  paainf 
ihn.«h  cJecoMour  curm.  w&  be 

Ji(a+I*),  M(H+W.  and  aooB. 

1^  4  ,  -  .  arr  euly  av:oiaiiifd  by  mcana  of  tbe  po\ar 

"     '  ■«»  la  the  part  of  the  aolid  lifing 

lia  wiU  have  »a«a1ty  a  bew^r 
a  own  nMnded  than  tbe  other 
inL    Tbevoli 

i^fa^l'taTJtahriditr 
iji  Aom  the  nwha  aTaoe  cf 


itivdypnt 


and  pODip.    It  may  be  notid  that  e 

eaicniially  tevuitd  moton.  The  recij 
veraett  prouun  enslne,  and  the  centrifugal  p 
turbine.  HydnuLic  tnachinc  coola  an  in  principle  moiora  com- 
bined with  tooli,  and  Ihcy  now  farm  an  important  ipedal  dan. 
WMer  under  presaure  conveyed  in  pipM  li  a  convenient  and 
ceoDOtnkal  mcani  of  itanjmitling  EDcitiy  und  distributing  it  to 
many  icalteicd  working  points.  Hence  large  and  Imponint 
hydnulic  lyiteou  *R  adopted  in  which  at  «  ctolral  ilalion 
ptnsute  into  dislribuli 


•hich  a 


IS  poinli 


n  hydrai 


rnting  cranea,  lifts,  dock  gates,  a 
veiing  and  sheuing  machina.  In  tbn  cue  (be  head  driving 
le  hycfruulic  machinery  ia  artilidally  created,  and  it  is  the  con- 
tnience  of  distributing  power  in  an  easily  applied  form  to  distant 
Dints  which  makei  tbe  ayttem  advanligeous.  At  there  it 
)me  unavoidable  kss  In  creating  an  atlificial  head  Ihit  lyiiem 
BOM  Hiitablt  for  driving  "■■'•'''"■-  which  work  intermit  tenily 


86 


(m  FowEi  Tumiosnoii).  TIM  devElopr 
mcthodi  of  tmumiitiiiB  iTid  distributing  iDsgy  ut  lea  to  tbc 
utitiatioa  of  nusy  nitunl  vatcrfaiii  u  uluited  u  to  be  useles 
without  luch  1  menu  ol  tmulcmng  tiie  poncr  to  pointi  when 
it  cu  be  CDDvenieDIl]'  applied.  Id  kudc  cua.  as  at  Niagara,  Uh 
bydiaulic  powei  can  only  bs  economically  developed  in  v«> 
luge  nnita,  and  it  can  be  axM  conveniently  lubdivided  and 
distributed  by  tianafocmation  into  electrical  energy.  Partly 
from  tbc  development  of  new  induttHeB  such  as  paper-making 
bom  wood  pulp  and  ekctto-metallurgical  pnxxaKt.  wbidi 
require  laige  amount*  o(  cheap  power,  partly  Irom  the  (idlily 
with  which  energy  can  oaw  be  transmitted  to  great  digtuccs 
electrically,  there  baa  been  a  great  increase  in  the  utiliatiDa 
of  water-powei  in  oiuDtries  having  natural  waterfalU.  Accotding 
to  the  iweltth  ceuus  of  the  United  States  the  total  amount  of 
watet-fiawcr  tepotted  ai  uicd  in  manufacturing  eitablishmeiits 
in  (liat  (ountry  was  r.ijoAJi  h-p-  in  iBjo;  1,163^43  b.p. 
In  iggo;  and  1,717,158  h.p.  in  1900.  The  increase  m  S'4'4 
In  the  decade  i8;o-iSSo,  j-i%  in  i88o-tS9a,  and  no  loa  tfaaji 
367%  in  iggo-igoo.  The  increase  la  the  more  Mrikiog  beauie 
in  this  census  the  large  amounts  of  hydraulic  power  which  are 
tranvnitted  electrically  are  not  included. 

Xn.  IMPACT  AND  REACTION  OF  WATER 

f  153-  When  a  iCRaiB  <j(  Boid  In  Keady  matiDii  impinge. 

_i.j_.j -.. .1 1 ;.k  .  ^occe  oqiial  and  oppoailB 


HYDRAULICS 

oi  electrical 


to  thai  by  which  Che  velocity  ai 
are  changed.    Generally,  in  prot 

wfn «  iriS^h  move*.  *" 
thirimi  Impoa  (t<  Ytloctly  efl 

-*^'  it  nifHfu  -—  - — ^ 

E  fluid  flawin 


m  the  fluid  and  the 


nasB  flC  fluid  flawing  in  contact  wiiR  a  a 
the  aotiiia  of  both  fluid  and  aoUd  being 

aith.  Then  the  motion  of  the  fluid  ma> 

ooe  a  aotioa  equal  to  that  of  the  solid,  and  in  the  Bme  direction,  the 
other  ■  motioB  nktivcly  to  the  solid.  The  laafini  which  tlu  Buid 
hsB  in  cooBoa  with  the  solid  caniHt  at  all  be  lalucmd  by  the  con- 
tact. The  relative  eonpaoent  of  the  motion  of  the  fluid  can  only  be 
abeicd  In  dlieclloa,  but  not  In  eugnilude.  The  fluid  moving  in 
contact  with  the  surface  can  only  have  a  relailve  inatian  liiralld  la 
the  sniaee,  while  the  pteiaure  between  the  fluid  and  lolid,  if  fiiction 


velodly.   The  unchanted 
it  the  de"^"'^  — ^~*-"~ -^ 

which  mi 


the  fluid 

The  pimtire  a 

lid.  without  altering  the  magnitude  of 


m  Che  in 


the  fluid  ao^  aurlace.  in  any  direction,  Is  equal  lo  the  clun) 

in  one  lecood-  If  Pa  is  the  pcewure  in  any  direction,  m  the 
of  fluid  impinging  per  second,  s*  the  change  ol  velocity  in  the  diro 
of  P.  due  ta  impact,  then 

If  *i  (Eg.  Ill)  Isthevelocity  >r 


moving  the 
LetQbi 


the  Buid  impinging 


>  *  iH.  Jd  oinaua  fluirefy  in  m  t^ireclwii.— OWHOrtcal  ^loliilwii 
(nc-  153). — SuppoK  a  jet  of  water  impingce  on  a  surface  ac  witb  a 
velodcy  ai,  via  let  it  be  wholly  deviated  in  plane*  panllel  <e  Ibi 
Sgun.    Also  let  «  be  Che  vdodcy  and  dheccioa  of  motion  of  th* 


[IMPACT  AND  REACTION 

San  tti  then  the  water  movia  with  lopect  to  the  aurfsif 
action  and  with  the  velodcy  ib.  As  chis  reUiive  vrlcatv 
--'  " wich  Che  suifue.  take  at-t».  tangent  u  lie 

a  and  surface]  is  the  absoluce  nkcity  and  dinoioe 


Snci:ti.  Casas 

A  la  ImpinHJ  n  a  fibu  nrfaa  al  rE 

" —  "■-  ■-■'  — '  -  a  jet  wln^  seed 


plant  li.  tj«).— Let  ■ 

noimaj  to  the  plane.     

panicles  approach  che  plane,  are  gradually 
deviated,  and  finally  flow  away  paiailei  to 
the  plane,  having  then  no  velodcy  10  Che 
Diiginal  direction  nf  the  jet.  The  quantity 
of  water  impinging  per  lecond  is  a>.  The 
prewre  on  the  plane,  which  is  equal  to 
the  change  nt  [Domentum  per  second.  Is 

^'f'JPa^'  -    ■  rt-v~«~ 

i^  lie  ^  will  liieVelKilj 


i^  (™(Mi-"  S^"  Aw  impactl^" 
■till  pooeiae*  the  velodcy  ■■  hi 
direction  of  the  >et:  and  the  momcn 
in  that  diiectioD.  of  so  much  wau 
impingea  in  one  sectrnd,  after  Irapai 
-fG;rl-(.-ii)ii.  The  pressure  01 
plane,  which  Is  the  change  of  mtmei 
per  second,  is  the  (Terence  of  these ' 
This  diflers  from  Che  eipreiHOn  ol 


Fio.>$«-      r 

orP-(C/()-(.-.)'. 


OP  WATER 
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ioot-povndt  per  seooad. 


in  thft  Mae  direction  as  the  jet  it  P«s  (C/c)«»(t-«)*i» 
per  second.    Theic  issue  from  the  jet  ««>   cub.  ft. 
and  the  energy  of  this  quantity  beSon  impact  is 
[G/3()ms>".     Tke  efficiency  of  the  jet  is  therefore f-2(9~«)>«/*>. 
THe  valne  of  u  which  makesthtsa  maximum  is  found  bydifferenttating 
and  eqauiag  the  differential  coefficient  to  lero: — 
df/A»-a(f«-4»+3i»»)/H-o; 
.*.«■>*  or  |v. 
Tibe  totner  civca  a  minimum,  the  latter  a  maximum  efficiency. 
Pitttaaf  s*  |»  in  the  expression  above, 

9  max.»A. 
(^)  If.  iotuad  of  one  (lane  moving  before  the  jet,  a  series  of  pbnes 
Kte  latitMluoed  at  short  mtervals  at  the  same  point,  the  quantity  of 
water  impinging  on  the  series  wiU  be  ««>  instead  of  «(»-«}.  and  the 


wtwic  pcc«sare«(G/k)Me(t~ti).    The  work  done  is  (G/f)w9M(»-«). 
The  cUcncy  9«(o/x)Mm(v-«)-i-(C/2c)Mf>-2«(ih-«)/^.    This  be- 
n  maximum  for^/ii(">3(»-3«}">o,  or  ii*j«.  and  the  9^|. 


This  rasolt  M  often  used  as  an  approximate  expression  for  the  velocity 
of  greatest  efficiency  when  a  jet  of  water  strikes  the  floats  of  a  water 
wheeL  The  work  wasted  in  this  case  is  half  the  whole  energy  of  the 
let  when  the  floats  run  at  the  best  speed. 

ft  1561.  (4)  Cssr  s/e  J«t  impinging  om  a  Concern  Cut  VaM. velocity 
of  water  *•  velocity  of  vane  in  the  same  direction  u  (&g.  155).  weight 
iaKMUgiag  per  second  —G«(v  -  «). 

If  the  cup  is  bemiiq>herical.  the  water  leaves  the  cup  in  a 
«&f«cuoa  parallel  to  the  jet.  Its  rdative  velocity  is  9-u  when  ap- 
proaching the  cup.  and 
-(v-«)  when  leavins  it. 
Hence  its  absolute  velocity 
when  leaving  the  cup  is 
n  -  (r  -  11)  «  2M  -  V.  The 
change  01  momentum  per 
second  «  (C/f)w(*-«)  |t- 
{^u-w)\  -  2(C/^)«(»-l.)«. 
Comparing  this  with  case  a. 
it  b  seen  that  the  pressure 
on  a  hemispherical  cup  w 
double  that  on  a  flat  pUne. 
The  work  done  on  the 
cup»2(G/f)««  (t-«)»i»  foot- 
The  efficiency  of  the  jet  is  greatest  when  9*311; 
ra  that  case  the  efficiency  «  ^. 

If  a  aerie*  of  cup  vanes  are  introduced  in  front  of  the  jet.  so  that  the 
qiamfty  of  water  acted  upon  is  •«  instead  of  w(v-«).  tnen  the  whole 
on  the  chain  of  cups  is  (G/x)ii«|»-(>M'-e)l"'3(G/{)w»(»-«). 
the  efficiency  is  greatest  when  9">2»,  and  the  maximum 
ia  najty.  or  all  the  eneigy  of  the  water  is  expended  on  the 


»»-v 


Fig.  IS5. 


T;57 


(5)  Com  of  a.  FlatVant  Mupu  to  Ike  Jet  ((ig.i«6).— Thiscase 
difficulty.    The  water  ^jreading  on  the  plane  in  all 


fiG.  156. 

dff«ctioaa  from  the  point  of  impact,  different  particles  leave  the  plane 

•  Rh  diffcsvnt  absMote  velocities.  Let  AB">v«  velocity  of  water, 
^C  •■'•velocity  of  plane.  Then,  completing  the  parallelo^m, 
AO  upseseim  m  magnitude  and  direction  the  relative  vekxrity  of 
v&tcr  and  plane.  Draw  AE  normal  to  the  plane  and  DE  parallel  to 
fM*  pfana.  Then  the  relative  velocity  AD  may  be  regarded  as  con- 
•stiac  of  two  ooaipoocnts.one  AE  normal,  the  other  DE  parallel  to 
tSe^Uae.  On  the  assumption  that  friction  is  insensible,  DE  » 
btaiiected  by  impact*  but  AE  is  destroyed.  Hence  AE  represents 
the  entire  cnan«  of  vriodty  doe  to  impact  and  the  direction  of 
that  change.  Tne  piessure  on  the  plane  ia  in  the  direction  AE.  and 
lU  amowat  is  *mass  of  water  impiiwing  per  second  X  AE. 

Let  DAE  *f.  and  let  AD  «s^  Then  AE««.  cos  f;  DE«f^  sin  f. 
U  Q  u  the  volume  of  water  impinging  on  the  plane  per  second, 
tW  change  of  momentum  is  (G/cH^  cos  $.  Let  AC  *«« velocity 
of  the  plue,  and  let  AC  make  the  angle  CAE»C  with  the  normal 
10  the  p^ae.    The  velocity  of  the  plane  in  the  direction  AE» 

•  cos  A 
TW 

Lrt  8AF 

OTkponed  into  AF  »9  coa  a  normal  to  the  plane,  and  FB  »r  sin  a 
paridlel  to  the  plane.  Similarly  the  velocity  of  the  plane  •  v  -  AC  « 
SD  can  be  decomposed  into  BG  •  FE  •  a  cos  <  normal  to  the  plane, 
sad  DG  ••  Ml  i  parallel  to  the  pbne.  As  frictk>n  is  neglected,  the 
vdority  M  the  water  parallel  to  the  plane  b  unaffected  by  the  im- 
pact, bof  its  component  v  cos  a  nonnal  to  the  plane  becomes  after 


impact  the  Mme.aa  that  of  the  plane,  that  n,  a  cos  ».  Hence  the 
change  of  velocity  during  impact-AE-t  cos  o-n  cos  «.  The 
change  m  momentum  per  second,  and  consequently  the  normal 


I  Fig.  157. 
pressure  on  the  planeb  N  -  (G/g )  Q  (v  cos  •hicos  i).  The  pressure 
m  the  direction  m  which  the  plane  is  moving  b  P«N  cos  <->(G/r)Q 
{?.**t.*^  cos  *)  cos  *.  and  the  work  done  on  the  plane  b  Pa- 
(G/r)Q(t  cos  a-ii  cos  <)  «  cos  <,  which  b  the  same  expression  as 
before,  since  AE««.  cos  f -tt  cos  •<-«  cos  S. 

In  one  second  the  pbne  moves  so  that  the  point  A  (6g.  158)  comes 
to  C,  or  from  the  position 
shown  in  full  lines  to  the 
position  shown  in  doited 
lines.  If  the  plane  remained 
sutionary,  a  bnph  AB»v 
of  the  jet  would  impinge  on 
the  pbne,  but.  since  the  pbne 
moves  in  the  same  direction 
as  the  jet.  only  the  length 
HB->AB-AH  impinges^  on 
the  plane. 

But  AH  «  AC  cos  </ cos  a - 
«  cos  1/  cos  a.  and  therefore 
HB  ->v-«  cos  1/  cos  a.  Let 
M^sectiooal  area  of  jet; 
volume  impinging  on  pbne 
per  second  "Q ««(»-«  cos 
l/oos  a)  ■>w(v  cos  a-a  cos  <)/  cos 
above,  we  get 

"    «# 


Flc.  158. 
Inserting  thb*  in  the  formulae 


(voos  a- M  cost)*; 
cos  «*  ' 

WCOSly 


-(v  cos  a- a  cos  C)*; 


(I) 
(a) 
(3) 


*e     cos  a 

p«  .^««  M  ^(p  cos  a^«  cos  »)*. 
^„  I        cos  a 

Three  cases  may  be  distiiwuished  >-> 

(a)  The  pbne  is  at  rest.   Then  ««o,  N  *  (G/g>M^  cos  a;  and  the 
work  done  on  the  pbne  and  the  efficiency  of  the  jet  are  aero. 

and  Pa- 


(b)  The  pbne  moves  parallel  to  the  fet.    Then  S«a, 
(G/{)wtt  cos  *«(•—«)>,  which  b  a  maximum  when  ««!•. 
When  ««iv  then  Pa  max.-A(G/c}we*  cos  V  and  tb 


-f-Lcoa 


the  efficiency 


(c)  The  pbne  moves  perpendicubrly  to  the  jet.   Then  C*90*-«; 

cos  I -sin  a;  and  Pa  -^wm^^C*  cos  a- a  sin  a)'.    Thb  b  a  maxi- 

g       cos  a  ' 

mum  when  a  ■•  ^v  cos  a. 

When  a  *-  iv  cos  a.  the  mtximam  work  and  the  eflidency  are  the 
same  as  in  the  last  case. 

(158.  Best  Form  of  Vane  to  reeeive  Water. — When  water  impinges 
normally  or  obliquely  on  a  pbne,  it  is  scattered  in  all  directions 
after  impact,  and  the  work  carried  away  by  the  water  b  then  gener- 
ally lost,  from  the  impossibility  of  dealing  afterwards  with  streams  of 
water  deviated  in  so  many  directions.   By  suitably  forming  the  vane. 


Flc.  159. 
however,  the  water  may  be  entirely  devbted  in  one  direction,  and 
the  loss  of  energy  from  agitation  of  the  water  b  entirely  avoided. 

Let  AB  (hg.  i«9)  be  a  vane,  on  which  a  jet  of  water  impii»es  at 
the  point  A  and  in  the  direction  AC.    Take  AC->v-veloaty  of 
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MTIplRinc  the  paralfcU 


uddenly  dungrS  when  ii  impiiuei  on  Ibc  va».  ■ 
tcndcocy  id  iprrad  Uleratly.   Oa  the  contrj 

.  J_.J 1  .1...  ;.  _^ll  j^  up  [I,,  „„,  j„  , 

%y  nyLig  thit  the  VI 


the  lip  of  the 

it  wUl  be  »  fnduiMy  dcAit 
dimtion  AB.    Thii  i>  ioidciuik-  ■ 
lecfwea  IIk  voter  ferUdift  tiutck^ 
I  l«.  nsou  a/  PnaUl  Waltr 


le  direction  dF  ■  (bid  toricoau] 


i.~Le(  AC  [£(.  ito)  npte- 
itmm  d  vsto-  haviof  Ibe 


:£i:;t=^' 


:">'»? 


(l^ial  i>  Ih° 

Al  the  end  of 


Xand  ilidinE  up  the  flo. ,  -    .. - 

ViEti(bE->-i>)'/]f.  At  E  the  wila  esma  to  nUtive  len.  Ii 
Iliin  deeendt  akiac  the  Heat,  ind  wboi  after  llit^»)li  aaiDdi  tbt 
Seal  liat  cone  lo  A|B,  the  water  will  afaia  have  nacted  the  lip  ml 
Jk,  and  vilt  quit  it  tan^niially.  that  ■»  in  the  dinction  CA>,  with 
'--'ve  velocicy— fp— b)"— V  (JfDE)  acquired  under  the  influ- 
Thi-  ihtnliiie  velocirv  nl  the  water  Wavinf  the  loai 
e  water  wilt  dronoflihi 
The  whole  of  dw  wnrk 
led  in  driving  Ibe  Roit. 


>n<s o[ gravi'v-  Theibsaliile wlocicvo/ 
blhc«roreii-(>-i<)-i"-e-  Ifn-t*. 
'bucket  deprived  of  all  cnprEjr  of  mocioa 
Lit  the  jet  mu«  iheielorc  lave  been  ew 


1^  Ibe  principle  of  the  l^ir 
I   rhiclrncH  (about  A  in.); 


.1  .null  an(le  (eboiit  i;*)  - 


inhgUjr  ill  ant  Dirtaim 
tmwun'ofi'ihe  uifaD 


xnlnltigil  fon:e  dI  Ihil  qunlily  of 
1.  jar/nu  Cytinintal  aid  SOIimi 


•-■'fe'S 


,o^  ai  B,    since  tne  <unw  u  »  m 

I  V.*>  A  *  ■*  ^"^^  '*"  aliio'ou  velocity  i 

P--T       '•.  /  the  waler  and  the  velocity  leUtivel 
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\  jt  lurfice.becaiuecbedeviatincloiTi 
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BCD-AOB-*. 


■  CWVfr. 
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'"  "*  uml  13 
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JTHnUilet  »-breadtfa 
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which  ii  indepet 

thai  Ibe  mutui 


«  AOFi,  and  its  niBcniiude  will  equal  that  of  k 
■.  aciinc  on  the  projectun  of  AB  on  1  dUdc 
diieciion  OC.  Tfictenrhiif  IhecbordAB- 
ice  pjroendinilar  lo  the  plane 


I,  which  devialea  the  water  ihrovch  il 
tl  Surfaa  tnief  af  n  IW  Diraliaii  AC  n 


P-Rrint*-!G/|)Wt--)'C; 
L-Rco.i#-(G/i)4({t- 
rhe  work  done  by  the  >et  on  the  vane  ia 
CO*  #),  which  it  a  makimum  when  a-^. 

obtained  by  couiderini  that  the  work  done  .  .  . ._  ^ .  . 

■  ^  .1. jg^  (_, ,[,(  water,  when  loclion  it  nslecKd. 

«--].  l-ca>*-2:  then  F-l(C/(>U(i-a|'. 
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FI6.  164. 


dne  to  direct  impiibe  is  not  obtained.   If  f  >90*.  cot  ^  b 
aepov«  tad  ma  additional  prenure  due  to  reaction  u  obtaimed. 
1 16«.  id  Pnpdtir. — ia  the  case  of  veateb  propelled  by  a  jet  of 
cr  (fif .  :6|)*  driven  aternwards  from  oriBces  at  the  side  of  the 

vcael.  the  water,  otriginally  at  rest  out* 

side  the  vessel,  is  drawn  into  the  ship 

and  causnl  to  move  with  the  forward 

velocity  V  of  the  ship.   Afterwards  it  is 

pco)ected  stemwards  from  the  jets  with 

a  velocity  t  relatively  to  the  ship,  or 

V— V   relatively  to  the  earth.     If  Q  is 

the  total  sectional  area  of  the  jets,  Qv  is 

the  quantity  of  water  discharged  per 

second.    The  momentum  generated  per 

second    in   a    stemward    direction    is 

:&'{)&<«- V),  and  thb  is  equal  to  the  forward  acting  reaction  P 

»b>ck  propcb  the  ship. 

Tbe  CBcfgy  canied  away  by  the  water 

-l(G/f)Op(»-V)«. 
TIk  osfal  wofflc  done  on  the  ship 

PV-(G/f)Op(t-V)V.  (a) 

AikSag  (0  and  (2).  we  get  the  whole  work  expended  on  the  water, 
aeflectiBg  friction: — 

W-l(G/f)&(f«-V»).    . 
HcDoe  the  efficiency  of  the  jet  propeller  ia 

PV/W-2V/(»+V).  (3) 

Tkk  inofawi  towards  unity  as  v  approaches  V.  In  other  words, 
dk  ios  the  velocity  of  the  jets  exceeds  that  o(  the  ship,  and  there- 
ton  tbe  gnater  the  area  of  the  orifice  of  discharge,  the  greater  is  the 
cfioescy  o(  the  propeller. 

hi  tbe  "  Waterwitch  "  9  was  about  twice  V.    Hence  in  this  case 
tbt  theoretical  effideocy  of  the  propeller,  friction  neglected,  was 
^wst  {. 
1 164.  Prusmrt  cf  a  Steady  Sirtam  in  a  Uniform  Pip*  on  a  Plane 
'  *  tkt  DinOien  of  iioium.^hei  CD  (fig.  165)  be  a  plane 


(1) 


phced  aomaOy  to  tbe  stream  which,  for  simplicity,  may  be  suf>- 
POKd  to  60W  horiaontally.  The  fluid  filaments  are  deviated  in 
[roof  of  the  phoe.  form  a  contraction  at  A|Ai,  and  converge  again, 
laiiai  a  laaas  of  eddying  water  behind  the  plane.  Suppose  tbe 
■rtioa  A*Aa  ttken  at  n  point  where  the  parallel  motion  has  not 
bcfan  to  be  disturbed,  and  A|A«  where  the  parallel  motion  is  re- 
Mibfished.  Then  since  the  same  quantity  01  water  with  the  same 
*«i(ttty  passes  A«A«.  AcA«  in  any  given  time,  the  external  forces 
poijce  so  change  of  momentum  on  the  mass  A«AaAcAt.  and  must 
t^cvtore  be  in  equilibrium.  If  Q  is  the  section  of  the  stream  at 
A«^  or  AiAi.  and  w  the  area  of  the  i^te  CD.  the  area  of  the  con- 
tnctid  section  of  tbe  stream  at  AiAi  will  be  Cc(Q'w),  where  («  is  the 
»A«m  of  contraction.  Hence,  if  v  is  the  velocity  at  A«At  or  AsAs. 
ud  •!  the  velocity  at  AtAi. 

fO-CcVi(Q-M); 
.•.•i-flV«.(Q-«).  (i) 

Let  K  ^,  ^  be  the  pressures  at  the  three  sections.  Applying 
BeraodS's  theorem  to  the  aectioos  A«At  and  A«A|, 

Aho.  for  the  sections  AiAi  and  AtA«.  allowing  that  the  liead  due 
' '  'be  itbtiwe  vdocity  si— v  is  lost  in  shock: — 

or.  iiijodaci«g  the  value  in  (1), 

^^      ^-'-§(^^->)''     ^         0) 

1*0*  the  atemal  forces  m  the  direction  of  motkm  acting  on  the 
■^.  A«A«A«Ai  am  the  pressures  pA  — M)  at  the  ends,  and  the 
***^|JOB  — R  of  the  plane  00  the  water,  which  is  equal  and  opposite 
IB  tbe  III  Bsuie  of  the  water  on  the  plane.  As  these  are  in  equiUbnum, 


an  expression  like  that  for  the  pressure  of  an  isolated  jet  on  an 
indefinitely  extended  plane,  with  the  addition  of  the  term  in  brackets, 
which  dcoends  only  on  the  areas  of  the  stream  and  the  plane.  For 
a  given  plane,  the  expresaon  in  brackets  dimioiahcs  as  O  increaseai 
If  fl/w"p.  the  equation  (4)  becomes 


•^A'U^-n 


(4«) 


which  is  of  the  form 

where  K  depends  only  on  the  ratio  of  die  lecdona  of  the  stream  and 
plane. 

For  example,  let  c«<>-0'85,  a  valtie  which  is  probable,  if  we  allow 
that  the  sides  of  the  pipe  act  as  internal  borders  to  an  orifice.  Tbita 


K.,(..,7«j4t-i)V 


p- 

K-j 

I 

CO 

a 

3-66 

3 

x-75 

4 

139 

5 

I'XO 

10 

•94 

50 

3*00 

100 

350 

The  assumption  that  the  coefficient  of  contraction  e*  is  constant 
for  different  values  of  p  is  probably  only  true  when  p  is  not  very 
Urge.  Further,  the  increase  of  K  for  large  values  of  p  is  contrary  to 
experience,  and  hence  it  may  be  inferred  that  the  assumption  that 
an  the  filaments  have  a  common  velocity  Vi  at  the  section  Ai Ai  and 
a  common  velocity  •  at  the  section  AsAa  is  not  true  when  the  stream 
is  very  much  larger  than  the  plane.    Hence,  in  the  expression 

K  must  be  determined  by  experiment  in  each  special  case.  For  a 
cylindrical  body  putting  w  for  the  section.  c«  for  the  coefficient  of 
contraction.  Cc((2--w)  for  the  area  of  the  stream  at  AiAi. 

vi>>oQ/c<(Q— •«)•  sk*-«Q/(Q— w); 
or,  putting  p«0/««i 

»i-tp/c,(p-i).  si-rp/Cp-i). 


Then 
where 


R-KiG««"/3f, 


«-ife«i)'a-)"tte-)'! 


I 


Taking  c«""0-85  and  p«4,  Ki« 0*467.  a  value  less  than  before. 
Hence  there  b  less  pressure  on  the  cylinder  than  on  tbe  thin  plane. 

(  165.  IHstribuiion  of  Pressure  on  a  Surface  on  which  a  Jet  impinnts 
normally. — ^The  principle  of  momentum  gives  readily  enough  the 
total  or  resultant  pressure  of  a  jet  impinsing  on  a  plane  surface,  but 
in  some  cases  it  is  useful  to  know  the  distribution  of  the  pressure. 

The  problem  in  the  case  m  which 

I  the  plane  is  struck  normally,  and 

I  the  ]ct  spreads  in  all  directions,  b 

I  one  of  great  complexity,  but  even 

r  in  that  case  the  maximum  intensity 

of  the  pressure  is  easily  assigned. 

I  Each  layer  of  water  flowing  irom 

I  an    orifice    b    gradually    dcvbtcd 

J  I  ffig.  166)  by  contact  with  tbe  sur- 

11  I    y  lace,  and  during  devution  exercises 

/y  vl^v  •  centrifugal  pressure  towards  the 

^.^^XyCy    y/jM^*"-*  -.  *xi*  ol  the  jet.    The  force  exerted 

— — ""^^Jt^     ^*-^~~~^S  by  each   small   mass  of   water   is 

■■^■■■^^^■■■^^^"  normal  to  its  path  and  inversely  as 

FiC.  166.  the  radius  of  curvature  of  the  path. 

Hence  the  greatest  pressure  on  the 

f>lane  must  be  at  the  axis  of  the  jet.  and  the  pressure  must  decrease 
rom  the  axis  outwards,  in  some  such  way  as  is  shown  by  the  curve 
of  pressure  in  fig.  167,  the  branches  of  the  curve  being  probably 
asymptotic  to  the  plane. 

For  simplicity  suppose  the  jet  is  a  vertical  one.  Let  bi  (fig.  167)  be 
the  depth  of  the  orifice  from  the  free  surface,  and  Vi  the  velocity  of 
dischaf^.  Then,  if  w  is  the  area  of  the  orifice,  the  quantity  of  water 
impinging  on  the  plane  b  obviously 

Q«wVi-wV(3fAi): 
that  is,  supposing  the  orifice  rounded,  and  neglecting  the  coefficient 
of  discharge. 

The  velocity  with  which  the  fluid  reaches  the  plane  is,  however,' 
greater  than  thb,  and  may  reach  the  value 

t-V(2f*): 
where  h  is  the  depth  of  the  plane  below  the  free  surface.  The 
external  layers  of  fluid  subjected  throughout,  after  leaving  the 
orifice,  to  the  atmospheric  pressure  will  attain  the  velocity  v.  and 
will  flow  away  with  this  velocity  unchanged  except  by  friction. 
The  layers  towards  the  interior  of  the  jet,  being  subjected  to  a  pressure 
greater  than  atmospheric  pressure,  will  attain  a  less  velocity,  and  so 
much  lets  as  they  are  nearer  the  centre  of  the  jet.    But  the  pressure 
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off  fluid  deviated  in  front  of  the  plate,  supposed  for 
to  be  naovins  through  the  fluid,  receive  from  it  forward 
itiun.  Poftioas  of  this  forward  moving  water  are  thrown  off 
latefall^  at  the  edges  of  the  plate,  and  diffuseathroug^h  the  surround- 
tag  fluid,  instead  off  falling  to  their  original  position  behind  the 
plate.  Other  portions  of  comparatively  still  water  are  dragged  into 
to  fin  the  space  left  behind  the  plate;  and  there  is  thus  a 
leas  than  hydrostatic  pressure  at  the  back  of  the  plate.  The 
BJataoce  to  the  motion  of  the  plate  is  the  sum  of  tne  excess  of 
in  front  and  deficiency  of  pressure  behind.  This  resistance 
independent  off  any  friction  or  viscosity  in  the  fluid,  and  is  due 
simply  to  its  inertia  resisting  a  sudden  change  off  direction  at  the 
edp  off  the  plate. 

Expcfinents  made  bv  a  whirling  machine,  in  which  the  plate  is 
flaed  on  a  long  arm  and  moved  circularly,  gave  the  following  values 
of  the  coefliaent  /.  The  method  is  not  free  from  objection,  as  the 
ccBtctfacal  focce  causes  a. flow  outwards  across  the  plate. 


Approximate 

Area  off  Plate 

in  »q.  ft. 

Values  of/.               | 

Bofda. 

Hutton. 

Thibault. 

0'i3 

0-25 

0-63 
i-ii 

1-39 
1-49 
1*64 

•   • 

1-24 

1-43 

•  ■ 

*  • 

1525 
1-784 

There  is  a  steady  increase  of  resbtance  with  the  size  off  the  plate, 
ia  part  or  wholly  due  to  centrifugal  action. 

P.  L.  G.  Dobuat  (171^*1809)  made  experiments  on  a  plane  i  ft. 
•qvaie,  anoved  ia  a  straight  line  in  water  at  3  to  64  ft.  per  second. 
Calliai^  «  the  cocAcient  of  excess  of  pressure  in  front,  and  n  the 
coeftcicBt  off  deficiencv  of  pressure  behind,  so  that  /'■in+a,  be 
found  the  following  vafucs:^ — 

•i-i;«-o-433:/-«-433. 
^  were  measured  by  pressure  columns.  Experiments 
Morin  (1795-1880).  G.  Piobert  (1793*1871)  and  1.  Didion 
(1798-1878)  on  plates  of  0*3  to  2-7  sq.  ft.  area,  drawn  vertically 
throng  water,  gave  jT*  2*  18;  but  the  experiments  were  made  in  a 
reKTvoir  of  comparatively  small  depth.  For  similar  plates  moved 
thmqEh  air  they  found  /"l*36,  a  result  more  in  accxtfdanoe  with 


For  a  fixed  plane  in  a  moving  current  of  water  E.  Mariotte  found 
/•  I  -as  Dttbuat,  in  experiments  in  a  current  of  water  like  those 
flseationed  above,  obtained  the  values  »•  1-186;  » •0*670;  /• 
■••56.  Thibault  exposed  to  wind  pressure  planes  of  1-17  and  2-5 
«).  It.  area,  and  found  /  to  vary  from  i-^  to  2*125,  the  mean  value 
besng/*  1-834,  a  result  ap^eetng  well  with  Dubuat. 

I  107.  Slami0n's  Exptrtments  en  the  Presswtof  Air  on  Surfaur.^^ 
At  the  National  Physical  Laboratory.  London.  T.  E.  Stanton  carried 
o«t  a  series  of  experiments  on  the  distribution  of  pressure  on  surfaces 
a  a  cm  rent  off  air  passing  through  an  air  trunic  These  were  on  a 
smaD  scale  bat  with  exceptionally  accurate  means  of  measurement. 
These  experiments  differ  from  those  already  given  in  that  the  plane 
is  smB  relatively  to  the  cross  section  of  the  current  {Proc.  Inst. 
Cm.  EMg.  dvi,,  1904).    Fig.  169  shows  the  distribution  of  pressure 

00  a  square  plate,  ab  is  the  plate  in 
vertical  section,  acb  the  distribution 
off  pressure  on  the  windward  and  adb 
that  on  the  leeward  side  of  the  central 
section.  Similariy  aeb  u  the  distribu- 
tion off  pressure  on  the  windward  and 
afb  on  the  leeward  «de  of  a  diagonal 
sectioru    The  intensity  of  pressure  at 

\^  J^^  the  centre  of  the  plate  on  the  windward 
V        side  was  in  all  cases  p<^Gr^l2i  lb  per 
y  sq.  ft.,  where  G  is  the  weight  Ola  cuDic 

foot  of  air  and  v  the  velocity  of  the 
current  in  ft.  per  sec.  On  the  leeward 
side  the  negative  oressure  b  uniform 
except  near  the  edges,  and  its  value 
depends  on  the  form  of  the  plate.  For 
a  circular  plate  the  pressure  on  the 
leeward  side  was  0-48  G«'/2f  and  for 
a  rectangular  plate  o-66  Cir/21.  For 
circular  or  square  plates  the  resultant 
pressure  on  the  pbte  was  P*o*ooi26 
t*  lb  per  sq.  ft.  where  v  u  the  velocity 
off  the  current  in  ft.  per  sec.  On  a  lone 
fcctaagttlar  pbte  the  resulunt  pressure  was  neariy  60% 
irester  than  on  a  ctrcular  plate.  In  later  tests  on  larger  planes  in 
free  atf.  Scaivion  foand  resisunces  18%  greater  than  those  observed 
WKh  toiaB  pfanes  in  the  air  trunk. 

1 168.  Cuewktm  the  Dineiwu  of  Motion  is  oblioue  to  the  Plane.— 
The  detennination  off  the  pressure  between  a  fluid  and  surface  in  this 
k  of  importance  in  many  practical  questions,  for  instance,  in 
the  load  doe  to  wind  pressure  on  sloping  and  curved  roofs. 
have  been  made  by  Hutton,  Vince.  and  Thibault  on 


Fic  169. 


Fig.  17a 


phi  Mn^circiihtfly  thromh  air  and  water  on  a  whirling  marhinr 


Let  AB  (hg.  170)  be  a  plane  moving  in  the  direction  R  making 
an  ansle  ^  with  the  plane.   The  resultant  pressure  between  the  fluid 
and  the  plane  will  be  a  normal 
pressure  N.    The  component  R 
of  this  normal  pressure  is  the 
resistance  to  the  motion  of  the 

Elane  and  the  other  component 
is  a  lateral  force  resisted  by 
the  guides  which  support  the 
plane.    Obviously 

R-Nsin^: 
L  •■  N  cos  ^ 

In  the  case  of  wind  pressure  on 
a  sloping  roof  surface,  R  is  the 
horizontal  and  L  the  vertical 
component  of  the  normal  pres- 
sure. 

In  experiments  with  the  whirling  machine  it  b  the  renstance  to 
motion.  R,  which  b  directly  measured.  Let  P  be  the  pressure  on  a 
plane  moved  normally  through  a  fluid.  Then,  for  the  same  jAadc 
inclined  at  an  angle  ^  to  its  direction  off  motiofi,  the  resbtance  was 
found  by  Hutton  to  be 

R-P(sin^)i'<4>oH^ 

A  Mmpler  and  more  convenient  expression  given  by  Q)lonel 
Duchemin  b 

R-2PsinW/(l+nn*^). 

Consequently,  tne  total  pressure  between  the  fluid  and  plane  b 

N  -2P  sin  ^/(i  +sin>  ^)  -2P/(co8ec  ^  -f  sin  ^),  ' 

and  the  lateral  force  is 

L-2P  sin  ^  cos  ^/(i  +sin*  ^). 

In  1872  some  experiments  were  made  for  the  Aersnautical  Sodety 
on  the  pressure  of  air  on  oblique  planes.  These  plates,  of  1  to  2  ft. 
souare,  were  balanced  by  ingenious  mcchanbm  designed  by  F.  H. 
Wcnham  and  Si)encer  Browning,  in  such  a  manner  that  both  the 
pressure  in  the  direction  of  the  air  current  and  the  bteral  force  were 
separately  measured.  Tl^ese  pUnes  were  placed  opposite  a  blast 
from  a  fan  issuing  from  a  wooden  pipe  18  in.  square.  The  pressure  of 
the  blast  varied  from  i\  to  I  in.  ot  water  pressure.  The  following  are 
the  results  given  in  pounds  per  square  foot  of  the  plane,  and  a  com- 
parison of  the  experimental  results  with  the  pressures  given  by 
Duchemin's  rule.  These  last  values  are  obtained  by  taking  P  *3*3l, 
the  observed  pressure  on  a  normal  surface : — 


Angle  between  Plane  and  Direction  ) 
of  Blast \ 

is- 

20* 

6o» 

90* 

Horizontal  pressure  R     .     .     .     . 

Lateral  pressure  L 

Normal  pressure  VL»+R«    .     .     . 
Kormal  pressure  by  Duchemin's  rule 

1-65 
1-605 

0-61 
1-96 
2-05 
2-027 

1-26 
3-01 
3276 
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3-3« 
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Water  Motors 

In  every  system  ot  machinery  deriving  energy  from  a  natural 
water-fall  there  exist  the  following  parts: — 

I.  A  supply  channel  or  bead  race,  leading  the  water  from  the 
highest  accessible  level  to  the  site  of  the  machine.  Thb  may  be 
an  open  channel  of  earth,  masonry  or  wood,  laid  at  as  small  a 
slope  as  is  consistent  with  the  delivery  of  the  necessary  supply  of 
water,  or  it  may  be  a  closed  cast  or  wrought-iron  pipe,  laid  at 
the  natural  slope  of  the  ground,  and  about  3  ft.  below  the  surface. 
In  some  cases  part  of  the  head  race  b  an  open  channel,  part 
a  closed  pipe.  The  channel  often  starts  from  a  small  storage 
reservoir,  constructed  near  the  stream  supplying  the  water  motor, 
in  which  the  water  accumulates  when  the  motor  is  not  working. 
There  are  sluices  or  penstocks  by  which  the  supply  can  be  cut 
off  when  necessary. 

3.  Leading  from  the  motor  there  b  a  tall  race,  culvert,  or 
discharge  pipe  delivering  the  water  after  it  has  done  its  work 
at  the  bwest  convenient  level. 

3.  A  waste  channel,  weir,  or  bye-wash  b  placed  at  the  origin 
of  the  head  race,  by  which  surplus  water,  in  floods,  escapes. 

4.  The  motor  itself,  of  one  of  the  kinds  to  be  described  presently, 
which  either  overcomes  a  useful  resbtance  directly,  as  in  the  case 
of  a  ram  acting  on  a  lift  or  crane  chain,  or  indirectly  by  actuating 
transmissive  machinery,  as  when  a  turbine  drives  the  shafting, 
belting  and  gearing  of  a  mill.  With  the  motor  b  usually  com- 
bined regulating  machinery  for  adjusting  the  power  and  speed 
to  the  work  done.  This  may  be  controlled  in  some  cases  by 
automatic  governing  machinery. 
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1 169!  Wattr  Motors  wUk  Artificial  Sources  of  Energy.— The 

great  convenience  and  simplicity  of  water  motors  has  led  to  their 

adoption  in  certain  cases,  where  no  natural  source  oi  water 

power  is  available.    In  these  cases,  an  artificial  source  of  water 

power  is  created  by  using  a  steam-«ngine  to  pump  water  to  a 

reservoir  at  a  great  elevation,  or  to  pump  water  into  a  closed 

reservoir  in  which  there  is  great  pressure.    The  water  flowing 

from  the  reservoir  through  hydraulic  enpnes  gives  back  the 

energy  expended,  less  so  much  as  has  been  wasted  by  friction. 

Such  arrangements  are  most  useful  where  a  continuously  acting 

steam  engine  stores  up  energy  by  pumping  the  water,  while  the 

work  done  by  the  hydraulic  engines  is  done  intermittently. 

I  1 70.  Energy  of  a  Water-faO.— Let  Hi  be  the  toul  fall  of  level  from 
the  point  where  the  water  is  taken  from  a  natural  stream  to  the 
point  where  it  u  discharged  into  it  again.  Of  this  total  fall  a  portion, 
which  can  be  estimated  independently,  b  expended  in  overcoming 
the  renstances  of  the  head  and  tail  races  or  the  supply  and  discharge 

C'pea.  Let  this  portion  of  head  wasted  be  ^  Then  the  available 
ad  to  work  the  motor  is  H  •■  Hi —^  It  is  this  available  head  iriiich 
should  be  used  in  all  calculations  of  the  proportions  of  the  motor. 
Let  Q  be  the  supply  of  water  per  second.  Tnen  GQH  foot-pounds 
per  second  is  the  gross  available  work  of  the  fall.  The  power  of  the 
tall  may  be  utilized  in  three  waysw  (a)  The  GQ  pounds  of  water  may 
be  placed  on  a  machine  at  the  highest  level,  and  descending  in  con- 
tact with  it  a  distance  of  H  ft.,  the  work  done  will  be  (neglecting 
losses  from  friction  or  leak^e)  GQH  foot-pounds  per  second.  (P) 
Or  the  water  may  descend  in  a  closed  pipe  from  the  higher  to  the 
lower  level,  in  which  case,  with  the  same  reservation  as  before,  the 
pressure  at  the  foot  of  the  pipe  will  be  ^  •GH  pounds  per  square  foot. 
If  the  water  with  this  pressure  acts  on  a  movable  piston  like  that 
of  a  steam  engine,  it  will  drive  the  piston  so  that  the  volume  described 
is  Q  cubic  feet  per  second.  Then  the  work  done  will  be  pQ  "GHQ 
foot-pounds  per  second  as  before,  (c)  Or  lastly,  the  water  may  be 
alk>wed  to  acquire  the  velocity  »  >■  VacH  by  its  descent.  The  kinetk 
energy  of  Q  cubic  feet  will  then  be  loQp>/f -GQH.  and  if  the  water 
IS  aflowcd  to  impinge  on  surfaces  suitably  curved  which  bring  it 
finally  to  rest,  it  wUl  impart  to  these  the  same  enen^  as  in  the 
previous  cases.  Motors  which  receive  energy  mainly  in  the  three 
ways  described  in  (a),  (h),  (c)  may  be  termed  gravity,  pressure  and 
inertia  motors  respiectively.  Generally,  if  Q  ft.  per  second  of  water 
act  by  weight  through  a  distance  Ai,  at  a  pressure  p  due  to  kt  ft.  of 
fall,  and  with  a  velocity  *  due  to  As  ft.  of  fall,  so  that  Ai-f*i+A|«H. 
then,  apart  from  energy  wasted  by  friction  or  leakage  or  imperfection 
of  the  machine,  the  work  done  will  be 

GQAi+pQ+(G/f)Q(s>/3f)-GQH  foot  pounds. 

the  same  as  if  the  water  acted  amply  by  iu  weight  while  descending 
n  ft* 

(171.  SUe  for  Water  Motor. — Wherever  a  stream  flows  from 
a  higher  to  a  lower  level  it  is  possible  to  erect  a  water  motor. 
The  amount  of  power  obtainable  depends  on  the  available  head 
and  the  supply  of  water.  In  choosing  a  site  the  engineer  will 
Select  a  portion  of  the  stream  where  there  is  an  abrupt  natural 
fall,  or  at  least  a  considerable  slope  of  the  bed.  He  will  have 
regard  to  the  facility  of  constructing  the  channels  which  are  to 
convey  the  water,  and  will  take  advantage  of  any  bend  in  the  river 
which  enables  him  to  shorten  them.  He  will  have  accurate 
measurements  made  of  the  quantity  of  water  flowing  in  the 
stream,  and  he  will  endeavour  to  ascertain  the  average  quantity 
available  throughout  the  year,  the  minimum  quantity  in  dry 
seasons,  and  the  maximum  for  which  bye-wash  channels  must 
be  provided.  In  many  cases  the  natural  fall  can  be  increased 
by  a  dam  or  weir  thrown  across  the  stream.  The  engineer  will 
also  examine  to  what  extent  the  head  will  vary  in  different 
seasons,  and  whether  it  is  necessary  to  sacrifice  part  of  the  fall 
and  give  a  steep  slope  to  the  tail  race  to  prevent  the  motor  being 
drowned  by  backwater  in  floods.  Streams  fed  from  lakes  which 
form  natural  reservoirs  or  fed  from  gladers  are  less  variable  than 
streams  depending  directly  on  rainfall,  and  are  therefore  advan- 

taeeous  for  water-power  purposes. 

I  172.  Water  Power  at  Rolyoke,  U.SA.—About  85  m.  from  the 
mouth  of  the  Connecticut  river  there  was  a  fall  of  about  60  ft.  in 
a  short  distance,  forming  what  were  called  the  Grand  Rapids,  below 
which  the  river  turned  uiarply,  forming  a  kind  of  peninsula  on  which 
the  city  of  Holyoke  is  built.  In  1845  the  magmtude  of  the  water- 
power  available  attracted  attention,  and  it  was  decided  to  build  a 
dam  across  the  river.  The  ordinary  flow  of  the  river  is  6000  cub.  ft. 
per  sec.,  giving  a  gross  power  of  10.000  h.p.  In  dry  seasons  the 
power  is  20,000  h.p.,  or  occasionally  less^  r  rem  above  the  dam  a 
system  of  canals  takes  the  water  to  mills  on  three  levels.  The  first 
canal  starts  with  a  width  of  140  ft.  and  depth  of  2a  (^.  and  supplies 


the  hif  best  range  of  mills.  A  second  canal  takes  the  water  which 
has  dnven  turbines  in  the  highest  mills  and  supplies  it  to  a  second 
series  of  mills.  There  is  a  third  canal  on  a  still  lower  level  supplying 
the  lowest  mills.  The  water  then  finds  its  way  back  to  the  nvcr. 
With  the  grant  of  a  mill  site  is  also  leased  the  right  to  use  the  water- 
power.  A  mill-power  is  defined  as  38  cub.  ft.  of  water  per  sec 
during  16  hours  per  day  on  a  fall  of  20  ft.  This  gives  about  60  h.p 
effective.  The  charge  lor  the  power  water  is  at  the  rate  of  aoa.  po 
h.p.  per  annum. 

S  173.  Action  of  Water  in  a  Water  Motor. — Water  motors  may 
be  divided  into  water-pressure  engines,  water-wbeds  and 
turbines. 

Water-pressure  engines  are  machines  with  a  cytinder  and  psstoa 
or  ram,  in  principle  identical  with  the  corre^wnding  part  of  a 
steam-engine.  The  water  is  altematdy  admitted  to  and  dis- 
charged from  the  cylinder,  causing  a  reciprocating  action  of  the 
piston  or  plunger.  Itisaidmitted  at  a  high  pressure  and  dis- 
charged at  a  low  one,  and  consequently  work  is  done  on  the  piston. 
The  water  in  these  machines  never  acquires  a  high  vdodty,  and 
for  the  most  part  the  kinetic  energy  of  the  water  is  wasted. 
The  useful  work  is  due  to  the  difference  of  the  pressure  of 
admission  and  discharge,  whether  that  pressure  is  due  to  the 
'  weight  of  a  colunm  of  water  of  more  or  Ins  considerable  hci^t, 
or  is  artificially  produced  in  ways  to  be  described  presently. 

Water-wheels  are  large  vertical  wheels  driven  by  water  falling 
from  a  higher  to  a  lower  leveL  In  most  water-wheels,  the  water 
acts  directly  by  its  weight  loading  one  side  of  the  whed  and  so 
causing  rotation.  But  in  all  water-wheels  a  portion,  and  in  some 
a  considerable  portion,  of  the  work  due  to  gravity  is  first  em- 
ployed to  generate  kinetic  energy  in  the  water;  during  its 
action  on  the  water-wbed  the  velocity  of  the  water  diminishes, 
and  the  whed  is  therefore  in  part  driven  by  the  impulse  due  to 
the  change  of  the  water's  momentum.  Water-wheds  are  there- 
fore motors  on  which  the  water  acts,  partly  by  wei^t,  partly  by 
impulse. 

Turbines  are  wheeb,  generally  of  small  size  compared  with 
water  wheels,  driven  chiefly  by  the  impulse  of  the  water.  Before 
entering  the. moving  part  of  the  turlmie,  the  water  is  allowed 
to  acquire  a  considerable  velocity;  during  its  action  on  the 
turbine  this  velocity  is  diminished,  and  the  impulse  due  to  the 
dumge  of  momentum  drives  the  turbine. 

In  designing  or  sdecting  a  water  motor  it  b  not  snflBdent  to 
consider  only  its  efficiency  in  normal  conditions  of  woiking. 
It  is  generally  quite  as  important  to  know  how  it  will  act  witli 
a  scanty  water  supply  or  a  diminished  head.  The  greatest 
difference  in  water  motors  is  in  their  adaptability  to  varying 
conditions  of  working. 

Water-pressure  Engines, 

(174.  In  these  the  water  acts  by  pressure  dther  due  to  the 
height  of  the  column  in  a  supply  pipe  descending  from  a  high- 
levd  reservoir,  or  created  by  pumping.  Pressure  engines  were 
first  used  in  mine-pumping  on  waterfalls  of  greater  height  than 
could  at  that  time  be  utilized  by  water  wheels.  Usually  they 
were  single  acting,  the  water-pressure  lifting  the  heavy  pump 
rods  which  then  made  the  return  or  pumping  stroke  by  their 
own  weight.  To  avoid  losses  by  fluid  friction  and  shock  the 
velocity  of  the  water  in  the  pipes  and  passages  was  restricted 
to  from  3  to  10  ft.  per  second,  and  the  mean  ^leed  of  pltmger  to 
I  ft.  per  second.  The  stroke  was  long  and  the  number  of  strokes 
3  to  6  per  minute.  The  pumping  lift  bdng  constant,  such  engines 
worked  practically  always  at  full  load,  and  the  c^ciency  was 
high,  about  84%.  But  they  were  cumbrous  madiines.  They 
are  described  in  Wdsbach's  Mechanics  of  Engineering. 

The  convenience  of  distributing  energy  from  a  central  statSon 
to  scattered  working-points  by  pressure  water  conveyed  in  pipes 
—a  system  invented  by  Lord  Armstrong— has  already  been 
mentioned.  This  system  has  kd  to  the  development  of  a  great 
variety  of  hydraulic  pressure  engines  of  very  various  types. 
The  cost  of  pumping  the  pressure  water  to  some  extent  restricts 
its  use  to  intermittent  operations,  such  as  working  lifts  and 
cranes,  punching,  shearing  and  riveting  machines,  fotgii^g  and 
flanging  presses.    To  keep  down  the  cost  of  the  distributing 
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la  ■  lute  Biunbec  ol  hydraulic  tmchlnet  *i>rktd  by  traitt  >t 
Uffa  pftMUTF,  fspeci&Uy  lifting  nuctina)  the  motor  cdqubU  of  a 
ilinct,  tin^  uting  nm  icd  crlindtr.  Id  >  (h  cxa  douMc- 
Ktiof  pvtfooi  uid  cylinder?  ufi  used;  but  they  involve  k 
VBtct-tight  puking  of  Ibe  piiloo  not  euily  icctnihle.  In  (orac 
CBMa  pfcwdre  eogijKs  arc  used  to  obtaia  niAiive  movem«Dt» 
■Dd  t^ea  (m  double-acting  cylindeti  or  three  liogle-tcting 
cytiDdcn  are  sKd,  driving  a  cnink  ibafL  Sone  double-acting 
cyGitden  have  a  pklon  rod  half  tbe  ue*  ol  the  piiton.  The 
(HI  will  I  vaitr  acta  coDtininuily  on  the  umiUir  are*  bi  [nnt 
of  tbe  piuoa.  During  Ilie  forward  ittoke  tbe  preuure  oa  the 
fraM  o(  (be  piiton  balancea  half  the  preauie  on  the  back.  During 
tbe  rttdiB  atieke  ibe  pieMure  on  the  front  i>  uooppoeed.  The 
nler  in  fnmt  of  the  piston  Ii  not  eihauited,  bat  retuioi  to  the 
■DpfJy  pipe  Aa  the  fHclional  loatea  in  a  fluid  arc  independent 
el  the  peeaaure,  and  tbe  mrk  done  Increaiea  directly  aa  the 
pnanre.  tbe  pcteutage  loai  decreaiea  for  ^ven  velodtiei  of 
Ogpv  aa  ibe  prraaure  increaica.  Hence  for  high-preaiure  mactiinel 
■OBKwbat  greater  velodtiea  are  permitted  in  the  paaugei  than 
fov  iDw-preasure  macbinea-  In  aupply  maina  the  velocity  ii 
Inm  J  to  6  ft.  pertEcand,  In  valve  pauagea  5  to  loIt.periccDnd, 
or  io  ftxtrenK  caset  »  ft.  per  Kcood^  vhere  there  ia  leu  object 

tmlvBI  uqat  have  neither  lap  nor  lead,  and  piston  vatvet  are 
khJe  to  ordinary  alide  valvea-    To  prevent  Injurious  coni- 

'  c,  imall  lelf-witing  tdief  valves  are  fitted  to  the 


If  a  hydraulic  lieaeT  ia 
i^iliovexacGnge 


bft,  tlie  eBciency  may  6c  only 
10%.  E.  B,  EJlingtoD  hu  riven  the 
efficiency  ot  lilti  with  hydraulic 
balance  at  B3%  duiini  the  woildng 
nmke.  Large  preiauTe  enganet  have 
--  efficfeocy  ot  8s  /-  but  "nail  roU 

SO%andEha  only  when  fully  loaded 
I  176    Dind  Achnt   BydtaiUte 

Lift    (£g       (II)— TWi     ta     the 

limpleit  of  all  kinda  of  bydrauhc 
W  la  M  ted  directly 
ouie    acting    m    a 

cylinder  C  the  length  ol  which  ia 
little  grtaler  than  the  lift  A 
a  or  plunger  R  of  the  aama 
igth   [>  Itlacbed   t 


Ji  stroke  irreapective 


ifaat  the  cylinds  mutt  be  filled  at 

amoBBt  of  work  to  be  done.  The  lame  amount  ot  water  u  uiea 
vbetber  moch  or  little  work  ia  doue,  or  whether  great  or  imall 
wei^ta  are  lifted.  Hence  while  presaure  ^"^"^  "^  *ery 
'  It  fuU  ksd,  their  efficiency  decreatc*  u  the  load  de- 

T  been  adopted  to  dimlnith 
i  a  variable  load.  In  lifting 
double  lUB,  >  hollow  ram 
1  ■otld  lata.  By  ^itiple  arrsngeraenta  the  lolld  ram 
sBiy  ■  Bed  tor  BnaU  loadt,  but  for  Urge  loada  die  hollow  ram  ia 
loekid  to  tbe  utid  run,  and  the  two  act  aa  a  ram  of  larger  area. 
Ia  ntativc  cagiDCi  tbe  caae  ia  more  difficult.  In  Haatie'i  and 
K^fi  Htlnn  (be  Rroke  ii  automatically  varied  with  the  load, 
l—'"**^  wbea  tbe  kad  la  large  and  decrcaaing  when  It  ii  amall. 
Bat  tmA  fifimi  are  complicated  and  have  not  achieved  much 
■  implicity  ' 


Itrs.  CfMncy (f Pramn E>({iHt. — lliihardly pOHbletofonn 
a  theonlical  tifnmitm  for  tbe  dbdency  of  pteHure  en^nei.  but 
c  uiefuL    ConBdei  Ibe  cue  of  a  long 


n.    TThmi  the 


jiha>  a  fairly 

-.^^odHyibeCr'-OV/jiin 

tt  bead.  Tlw  frictioii  in  the  tapply  pipe  b  alao  proponlonal  10 
e  eaagy  carried  away  ia  euauM  will  be  prcponlonal  to  ^. 
Lhe  total  kydiaDHc  Vwa  mar  be  tkken  to  be  approxiBialety 
L,  wliere  f  ta  a  eocAcieat  depending  on  the  proponionaof  ^^^ 
'.    Let  /be  the  frictioo  o(  the ■-- -* "— ' 


'lbeo'?S 


"Ppfy-N^ 


^-Cft'/ii-/lbpet.ii.  fl. 


u  vekdty  bi  ft.  per  ii 


wa  that  Ih*  dkieaey  ' 


othiT  tluBga  biiBg  the  »me.    I 


TSX.. 


igme  tor  varying  load  the  preHure  ia  throtiM, 
lUe  bewl  i>  dcKroyed  at  the  Ihmttle  valve,  aod 
above  ia  irductd.    Dirait-acting  bydiaulic  lift^ 


The  ' 


cylinder  foi 
and  when  the  supply  valve 
doled    and    the    dltdiarge    vali 
opened,    the    ram    deacendi. 


ttheia 


ilaQln  d 
49  ft     It  ct 


9'^gL 


<lbya 


if  lengthi  of  wrought  iron  pipe 
crewed  together  perfectly  water 
tight,  the  lower  end  hong  doaed 
by  a  cast  [ton  plug  The  ram 
work!  b  a  cyllndci  11  m.  dia 
meter  of  9  fL  lengths  of  flanged 
catt-iton  pipe  The  ram  paae* 
water-tigb  thtoggh  the  cyLnder 
cover,  which  [•  provided  with 
double  hat  leaiberi  to  prevent 
Lward*  or  Inwirili.  Aa 
of  the  ram  and  cage  b 
than  lufficient  to  ^uH 
a  deicent  of  the  cage,  part  of  the 
weight  la  balanced.  A  chain  at- 
tached to  the  cage  paiaes  ovct  a 
pulley  at  the  lop  of 
the  lift,  and  cwiies      £,^  ^ 


milled  to  the  cylinder 
from  ft  4^.  supply 
pipe  through  *  two- 
way  alide,  worked  by 


1   the   cvlisder 

il>  by  John  Hick  five  fa 
lowing  Yonnula.    Let  F- 
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d^diameter  of  nm  in  ft;  ^■water*pRMUte  in  pooads  per  «|.  ft.; 
ft  a  coeflSdent. 

ft«o«o0393  if  the  leatben  are  new  or  badly  lubricated; 

■i  0*00262  if  tlie  Icathen  are  to  good  condition  and  well  lubricated. 

Since  the  total  presBuie  on  the  ram  is  P^M^,  the  fraction  of  the 
total  pressure  expended  in  overcoming;  the  friction  of  the  leathers  is 
F/P-'OQS/'  to  -oo^d,  d  being  in  feet. 

Let  H  De  the  hoght  of  the  pressure  oolunin  roeaaared  frooL  the 
free  surface  of  the  supply  reservoir  to  the  bottom  of  the  nun  in  its 
lowest  position,  H*  the  height  from  the  disdiarge  reservoir  to  the 
same  point,  k  the  height  of  the  ram  above  its  rawest  point  at  any 
moment,  S  the  length  of  stroke,  O  the  area  of  the  ram,  W  the  weight 
of  cMje,  R  the  wetght  of  ram,  B  the  wdsht  of  balance  weight.  « the 
weight  of  balance  duun  per  foot  run,  F  the  friction  of  the  cup  leather 
ami  slides.  Then,  nq;lecting  fluid  friction,  if  the  nun  is  rasing  the 
accelerating  f one  is 

Pi-G(H-*)0-R-W+B-»(S-*)+»*-F, 
and  if  the  ram  is  descending 

P.-  -G(H»-*)Q+W+R-B+«(S-»)-»*-F. 

If  ««i  GO,  Pi  and  Pt  are  constant  throughout  the  stroke;  and 
the  moving  force  in  ascending  and  descending  is  the  same,  if 

B-W+R+«S-GO(H+H*}/3. 
U^ng  the  valnes  jast  found  for  »  and  B, 

P,-P,«JGO(H-H»)-F. 

Let  W+R-HdS+B-U.  and  let  P  be  the  constant  accelerating 
force  acting  on  the  system,  then  the  acceleration  is  (P/U)£.  The 
velocity  at  the  end  of  the  stroke  is  (assuming  the  friction  to  be 
constant) 

t-V(2PfS/U): 

and  the  mean  velocity  of  ascent  b  i«. 

f  177.  Armstrongs  Hydraulic  Jigger. — ^This  is  simply  a  single- 
acting  hydraulic  cylinder  and  ram,  provided  with  sheaves  so 
as  to  giye  motion  to  a  wire  rope  or  chain.  It  b  used  in  various 
forms  of  lift  and  crane.    Fig.  172  shows  the  arrangement.    A 

hydraulic  ram  or  plunger  B  works  in  a 
atationaiy  cylinder  A.    Ram  and  cylinder 
carry  sets  of  sheaves  over  which  passes  a 
chain  or  rope,  fixed  at  <Hie  end  to  the 
cylinder,  and  at  the  other  connected  over 
guide  pulleys  to  a  lif t  (»*  crane.    For  each 
i       pair  of  pulleys,  one  on  the  cylinder  and  one 
*      on  the  ram,  the  movement  of  the  free  end 
\    of  the  rope  is  doubled  compared  with  that 
\    of  the  ram.    With  three  pairs  of  pulleys  the 
\   free  end  of  the  rope  has  a  movement  equal 
\  to  six  times  the  stroke  of  the  ram,  the  force 
t  exerted  being  in  the  inverse  proportion. 
\      I  X78.  Rotative  HydrauUe  Engines. — ^Valve- 
gear  mrrhanism  similar  in  principle  to  that 
of  steam  engines  can  be  applied  to  actuate 
the  admission  and  discharge  valves,  and  the 
pressure  engine  is  then  converted  into  a  con- 
tinuously-acting motor. 

Let  H  be  the  available  fall  to  work  the 
engine  after  deducting  the  loss  of  head  in  the 
supply  and  discharge  pipes,  Q  the  supply  of 
water  in  cubic  feet  per  second,  and  «  the 
eflSciency  of  the  engine.  Then  the  horse-power 
of  the  engine  is 

H.P.-^GQH/55o. 

The  efficiency  of  laige  slow-moving  pressure  engines  is  v  «*66  to  -S. 
In  small  motors  of  this  kind  probably  «  is  not  greater  than  '5. 
Let  V  be  the  mean  velocity  of  the  piston,  then  its  diameter  d  is  given 
by  the  relation 

Qm  wdhfAjn  double-acting  engines, 
mwd^jS  in  single-acting  engines. 

If  there  are  n  cylinders  put  Q/n  for  Q  in  these  equations. 

Snudl  rotative  pressure  engines  form  extremely  convenient 
motors  for  hoists,  capstans  or  winches,  and  for  driving  small 
machinery.  The  sin^e-acting  engine  has  the  advantage  that 
the  pressure  of  the  piston  on  the  crank  pin  b  always  in  one 
direction;  there  b  then  no  knocking  as  the  dead  centres  are 
passed.  Generally  three  singjle-acting  cylindeis  are  used,  so 
that  the  engine  w31  readily  start  in  all  positions,  and  the  driving 
effort  on  the  crank  pin  b  very  unifonn. 

Brotherhood  Hydraidic  Enpne.—Thret  cylinders  at  angles  of  120* 
with  each  other  are  fomtea  in  one  casting  with  the  frame.    The 


Fig.  173. 


plungers  are  holbw  trunks,  and  the  connecting  rods  abut  in 
cylindrical  reoesaes  in  them  and  are  connected  to  a  common  crank 
put.  A  ciroilar  vabn  disk  with  concentric  segmental  ports  revolves 
at  the  same  rate  as  the  crank  over  ports  in  the  valve  face  common  to 
the  three  cylinders.  Each  cylinder  b  always  in  communication  with 
either  an  admission  or  exhaust  port.  The  blank  parts  of  the  circobr 
valve  dose  the  admission  and  exhaust  ports  alternatdy.  The  fixed 
valve  face  b  of  lignum  vitae  in  a  metsl  recess,  and  the  revolving 
valve  of  gun-metsl.  In  the  case  of  a  small  capstan  engine  the 
cvlindenare3iin.dbmeterand3in.stroke.  At  40  revs,  per  minniet 
the  piston  speed  b^i  ft. 
per  minute.  The  p«ts 
are  i  in.  diameter  or^ 
of  the  piston  area,  and 
the  mean  velocity  in 
the  ports  6-4  ft.  per 
sec.  With  700  lb  per 
sq.  in.  water  pressure 
and  an  efficiency  of 
50%,  the  engine  b 
about  3  h.p.  A  com- 
mon arrangement  b  to 
have  three  parallel 
cvlindcn  actmg:  on  a 
three-throw  crank  shaft, 
the  cylinden  oscillating 
on  trunnions. 

Hastie'sEngaie.'—Fig. 
173  shows  a  similar 
engine  made  by  Messra 
Hastie  of  Greenock.  G, 
G,    G    are   the   three  FiG.  173. 

plungers  which  pass  out 

of  the  cylinders  throu^  cup  leathers,  and  act  on  the  same  crank  pin. 
A  b  the  inlet  pipe  which  communicates  with  the  cock  B.  Thb  cock 
controb  the  tt:tion  of  the  engine,  being  so  constructed  that  it  acts  as 
a  revernng  valve  when  the  handle  C  is  in  its  extreme  positions  and 
as  a  brake  when  in  its  middle  position.  With  the  handle  in  its 
middle  position,  the  ports  of  the  cylinders  are  in  coramunicatioa 
with  the  exhaust.  Two  passages  are  formed  in  the  framing  leading 
from  the  cock  B  to  the  ends  of  the  nrlinders,  one  bdng  in  com- 
munication with  the  supply  pipe  A,  the  other  with  the  discharge 
pipe  Q.  These  passages  end  as  shown  at  E.  The  oscilhtion  of  the 
cyiincuns  puts  them 
alternatefyr  in  com> 
munication  with  each  of 
these  passages,  and  thus 
the  waiter  is  alternately 
admitted  and  exhausted. 
In  any  ordinary  rota- 
tive engine  the  Icn^  of 
stroke  b  invariable. 
Conae9uently  the  con- 
nimption  of  water  de- 
pends amply  on  the 
speed  of  the  engine, 
irre^iectiye  of  the  effort 


overcome. 


Fig.  174. 

If  the  power  of  the  engine 
must  be  varied  without  altering  the  number  of  rotations,  then 
the  stroke  must  be  made  variable.  Messra  Hastie  have  con- 
trived an  exceedingly  ingenious  method  of  varying  the  stroke 
automatically,  in  proportion  to  the  amount  of  work  to  be  done  (fig. 
174).  The  crank  pin  r 
is  carried  in  a  slide  H 
moving  in  a  disk  M. 
In  this  b  a  double 
cam  K  acting  on  two 
small  sted  rollen  J, 
L  attached  to  the 
sUde  H.  U  the  cam 
rotates  it  moves  the 
sUde  and  increases  or 
decreases  the  radius  of 
the  circle  in  which  the 
crank  pin  I  rotates. 
The  dbk  M  b  keyed 
on  a  hollow  shaft  sur- 
rounding the  driving 
shaft  P,  to  which  the 
cams  are  attached. 
The  hollow  shaft  N 
has  two  snugs  to 
which  the  chains  RR 
are  attached  (fig.  17$). 
The  shaft  P  carries  the 

Sring  case  SS  to  which 
K>  are  attached  the 
other  ends  of  the  chains.  When  the  eiwine  b  at  rest  the  qninn 
extend  themsdvcs,  rotatinj^  the  holbw  shaft  N  and  the  frame  M. 
so  as  to  place  the  crank  pm  I  at  its  nearest  position  to  the  axb  of 
rotation.   When  a  resistanoe  has  to  be  overcome,  the  shaft  N  rotates 


Fig.  175. 


WATER  HOTORS 


vhk^  Ac  tunini  iSon  Jun  a 

'***"*^  HwwwijA**,  the  ICnilp  fn 

Knkeof  tW  phinfer^  and  vice  vc 
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t  174.  AtaanlaUr  MatUxBy. — IL  bai  almdy  ban  poiotcd 
Nil  Ikal  il  ii  in  toBK  cud  CODvenicnl  lo  use  ■  iteun  c  J 
M  emu  u  tnificul  bod  ol  nun,  which  is  ilterwirdi  employed 
b  drivisj  wilH-prfMuR  muchinccy.  Wlmi  power  ii  lequired 
nlinulitiitJj,  (01  *bO[t  period),  at  ■  Dumber  ol  diSerenl  pwi 

iitljui,  1  •Fpsote  nam  engine  and  boiler  U  each  point 
•ery  iDoavenicDl;  not  can  encina  worked  from  a  comn' 
boiler  be  sted,  becwue  of  Ibe  (real  loss  of  beal  and  Ibe  diScull 


a  comnHiDkation  with  Ibe  tank  by  a  pipe,  and  on  opening  a 

■nponional  la  tbe  work  done.    No  attendance  ii  required  wbeD 
Lbr  macfainc  k  ooL  working. 

A  liic  for  wcfa  «a  elevated  lank  ii,  bowever,  seldom  available, 
uului  pbceolit  a  beautiful  arrangement  termed  in  accumulator, 
iavrnied  by  Loed  Amutrong.  11  used.  This  consisli  ot  a  Ull 
nrticil  cylindrr;  into  this  works  a  solid  ram  Ibrougfa  cup 
latben  «  heqjp  packing,  and  the  ram  is  loaded  by  filed  weights, 
B  thu  the  prcsaure  in  Ibe  cylinder  Is  70D  lb  or  Sco  lb  pet  >q.  in. 
Id  Hoe  rata  the  nm  is  GJed  and  tbe  cylinder  moves  on  it. 


Wktdi. 
water  lall   ranges  between   10 

and  70  It.  and  the  water  aupply  is  from  j 
to  ij  cub.  ft.  per  second.  Il  is  possible  to 
construct  a  bucket  wheel  on  which  the  water 
acts  chiefly  by  in  weight.  If  the  variation 
al  the  head-water  kvtl  does  not  eici 
■a  overshol  wheel  may  be  used  Ifit-  '^9)^ 
The  water  is  then  projected  over  the  lununil 
of  the  wheel,  and  falls  in  a  parabolic  path 


:h-back  or  high  bi 


wheel  il 


Fig.  iT«. 

met  level,  ■ 
Iter  ItUt  over 


the  top  of  a  slidinflslt- - 

head  race  channel.    By  adjusting  the  hcigbt  of  uc  wutw,  lov 
requisite  supply  is  given  to  the  wheel  in  all  poeitiona  at  the 


si  tbe  wbccL    To  this  ate  attached  ti 
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tea  of  &TI111  A  of  mod  or  uoii,  wfaidi  mppoTt  diculir  legmcnU] 
pUlo,  B.  Unned  ibrmid*.  A  cyUndriol  ule  plui  M  encndt 
bclaeea  (be  diroudt  oa  the  bmer  lidc.    Tlie  buckcu  ue  [onned 


bjF  wood  jitala  or  curved  vran^-Ireo  pUta  cMendioi  Irom 
ihtoud  U>  ihnud,  Ibe  bick  of  llie  bucket)  briog  (onncd  by  Ibe 
•olc  plate. 

The  cArinKy  oMy  be  Ulm  al  0-7^    Heart,  it  1.*.  11  tlie  cffcRivt 
hone  powtT,  H  the  ■vAiUfale  fall,  ud  Q  Ihc  vvsilAbLe  nler  lupply 

■"  »,  ^-o■7S(CQH/JJo)-o■oas  OH. 


™tH-  Iht  wiiRl  u  ■  point  l6to  17  in.  below 
Hence  the  diuDcter  o(  u  ovcnbot  wbtd 


Qi-tt[[M-^l/D 


being  the  breaddi  of  the  vhei 


a;° 


give  the  bucket!  a  Hjitable  fwm,  but  (o  reilrict  the  water  njppi: 
Doe-fouith  or  one-third  dT  the  etosi  bucket  capacity.  Let  m  be 
vilite  of  thii  laiio;  then,  Q  being  the  nipply  of  water  per  era 

Q-mQi-wMm. 
Thii  pvo  die  btesdth  of  the  wheel  if  the  water  nipply  ia  fcno 
"■  .........     dttt^iBpl  (hui.    Tlie  01 


le  Rem  of  the  bucket!  thould  b 
at  of  the  bncktc  ihoukl  bt  ic 
'  eateridg  relatively  to  the  wtx 
ulipluhuvordieek.  Th-h. 
a  poitible,  and  the  width 


Fata  wooden  bucket  (%.  18c 
bucketi  on  penpbery  of  wheeL 
Join  cA  For  an  iion  burkn  16 
Draw  (O  ^niakir^  u 


wheeli     aad     wheel* 

with  rigid  arms,  a  ipvr 

or  bcvil  wheel  keyed 

on    the   aile    of   Ute  _ 

mrUne  will  ininimil  *■"■  '"■ 

the  poirer  to   tbe  ibiftioi.     It   ii  obvious  that   the   rimlt 

(umiDg  momeBt  due  to  tbe  wci^t  ol  tbe  water  ia  Ibcn  tnn>- 

mitted  through  tbe  ami  and  aile  of  tbe  water  *hecL     Whea 

the  water  wbed  a  an  iron   one,    it   usually   baa   li^C    inn 

~    ~      ioD  atms  incapable  of  loisting  the  bending  action  dne 

cue  ipuT  Mgmesti  are  bolted  to  one  of  tbe  ihrouda,  aod  the 
pinion  (o  which  the  power  is  iruneiitled  it  placed  to  tbat  the 
teeth  in  gear  are,  •*  nearly  as  may  be,  OD  the  line  of  actim  of  the 
lauliant  of  tbe  weight  of  Ihc  water  m  tbe  loaded  arc  ot  the  vbecL 

The  largest  hi^  breast  wheels  ever  coutiucted  were  piobaUy 
Ibe  (our  wheels,  each  jo  (I.  in  diameter,  and  of  1)5  h.p.,  erecled 
bySitW.FairbaiminiBisatCatiineinAyTthiie.  TbCKWbecb 
are  still  working. 

{  181.  Pinudct  WaUr  (Pjloj.— Wben  the  f«n  does  not  exceed 
6  It.,  the  best  water  tnolor  to  adopt  ia  many  c**et  is  the  Poocdet 
uudcrabot  water  wheeL  In  this  tbe  water  acts  veiy  ncariy  in  tbe 
same  way  as  in  a  [urhine,  and  the  Pontdct  wheel,  although 
sli^tly  Icsa  effidenl  than  the  best  titrbioes,  in  normal  coDditioos 
of  working,  is  superior  to  most  of  them  when  working  with 
a  reduced  supply  of  water.  A  general  notion  of  tbe  action 
of  the  water  on  a  Poncelet  wheel  has  alieady  been  given  in 
{  i5g.  ng.  iSi  sbowsiisconscruction.  The  water  penned  back 
between  the  udi  walls  of  the  wbetl  pit  i>  allowed  to  Bow  to  t^ 


whed  under  a  movable  sluice,  at  a  velocity  neulv  etpial  to  tbe 
velocity  due  to  the  whole  falL  Tbe  water  is  guided  down  a  slope 
of  1  ia  10,  or  a  curved  race,  and  enters  Ibe  wheel  witbont  shock- 
Gliding  up  (he  curved  floats  it  comes  to  rest,  falls  back,  aod 
acquires  at  tbe  pcont  of  diachuge  a  backward  velocity  rdativc 
to  the  wheel  neariy  etpial  to  tbe  forwaid  velocity  of  the  wbceL 
Consequently  it  laves  Ibe  wheel  depiived  of  neaiiy  tbe  *bole 
of  its  original  kinetic  energy. 


•meter  p  of  lh< 


._ _, en aibitrarily.   IldtDuMnst 

ith  a  curved,  appnacfa  chsnad.     Tbe  radisi 


TTTRBIKEq 
dcpikal  bucket  lit 
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It  hiH  Ibt  ndiui  oi  the  wheel.  The  dmrndi  an 
■Hiiuir  a  cut  mo  with  flun  lo  ncave  the  buckiu.  Thcbuckcu 
luy  bt  vl  ina  i  ia.  thick  bohed  to  the  Oania  whh  A  in.  bolli. 

Let  H'  be  tbe  foB  meuund  tram  the  fn  wrCux  of  ihc  beul- 
waitT  to  the  pout  F  wbcR  the  meu  layer  enten  the  wheel ;  Ihen  the 
vlocity  at  whid  the  mttr  enten  ut^'itiM'i,  and  ifie  beat 
ntaaitttatml  fdocity  o(  the  wheel  li  V-o-w  to  <r^.  The 
ind  iiN-y/kD.    The 


nCBiBleteMa]  felocity  o(  thi 
Bumber  al  nutisu  of  the  wl 


panaat.  li*  beat  thidnMa  acaKding  to  expennwot  it  S  to  10 
■a.  Tfcc  ■aiiiiiiriii  Ihiclmeai  dumld  not  eiceed  ii  to  tt  in,,  when 
itereiaa  BBplianKr  Hpply.  Leu  be  ihe  thirlrneat  ol  the  theet 
d  water  lamim  the  wbcd,  and  h  iti  width ;  then 

ta-Olort-Q/o. 
CmlKif  BkH  (- )M.  and  then 

ABawinc  tor  the  contractian  of  the  nrtam,  the  an  at  openlni 
(hroach  Ike  iluice  may  be  i^is  b  to  i-j  it  The  insde  wtdthoi 
the  VHll  la  aude  about  4  in.  rrrAter  than  b. 

Seiml  CDOairuciiaiu  have  been  given  for  the  Boata  sT  Poocelet 
wheeb.    Owe  o(  the  dmpleM  ii  that  ihown  in  Gga.  iSi,  181. 

L«OA(te.iBi)beiWvenicnIndiiiici(iheBh<et  SetofFOB, 
nn — u — TT—i 1  ..•_i.i.  n»      -n.—  on be  theleiliph  ol 


vudaff  fined  to  (he  wheel.  Draw  the  bottoni 
C  a)  a  iloiie  ol  I  in  10.  Parallel  la  Ihii,  at  diiti 
EFandCH.  Then  EF  ii  the  mean  layer  and  ' 
T  nterinc  the  wheel.  Join  OF.  and  make  OF! 
o-s  10  0-7  H.  Then  K  i>  the  izntie  frocn  *l 
1  B  niuck  and  KF  1>  the  ndiui.    Tbe  depth 

fcai.  *"li  ia  i'h  dTiM?  The  Hlli^beTal  Wl!« 
ant.    They  are  luually  1  ft.  apart  on  [he  dnrun 

Focy  at  a  Poocelet  wheel  lu 


a  fm.  iSl  t.  it  Ih 
imrAi  10  the  ni 


Hi  h  tiw  final  velocity  o<  the  w; 
live  velocity  o(  the  water  and  wl 


I  iSi.  Tbc  Bi 


line  mi  DtiglniDy  given  in  Fnoce 
any  waiB  Botot  wDicn  irvolved  in  1  boriiaBlil  plane,  Ihe  > 
bT^n(  mtkaL  Tbc  rapid  dcvdopment  of  thii  claes  of  moii.  . 
dale*  fiDiB  1S17,  when  a  ptiie  Wat  oRncd  by  the  Sociflt 
d'EncannfEBKBl  tot  n  nolor  ol  thii  kind,  which  thou' ' 
an  tapnivetnent  on  certain  wbeila  (ben  in  UM.  Tlie  priie 
vai  (liinnldy  awarded  to  Bendt  Founicyroa' (iSei-iS67), 
Khoe  turbine,  but  Utile  QKxli£cd,  li  iliil  conilnicttd. 

CUxtifaHn  tf  Turbiiia.—la  aome  luiUnet  ths  irbole 
aniUbk  eamy  •£  the  water  b  converted  into  kinetic  eneigy 
brfon  the  water  acta  on  the  movlnt  part  o(  the  turbine.  Such 
I  urbina  an  lemed  Imfulii  or  Aiiien  Tvbina,  and  they 
^ataHiiUiid  by  thi)  (hat  the  whce!  paaacc*  uc  neva  eaUnly 
Ued  by  the  water.  To  eimiie  thia  condition  they  mual  be  placed 
a  Lcle  above  tbe  ItU  wata  and  diichuie  into  free  ail.  Tuibini 
m  whkh  pan  only  of  the  avaiUbie  energy  i>  convetlnt  int 
l^aoie  (seisy  before  tbe  wtet  tnlen  the  wheel  are  terme 
^rriTmra  or  XiaifiM  rwHut.  In  thoe  there  I*  a  pnaaui 
•hich  in  aome  caaei  amoanti  to  half  the  head  in  the  deaiaiu 
■paie  between  tbe  guide  vaoa  and  wheel  vanel.    Tbe  velocily 


(Ifaiaate  (pMS-     In  praaure  tiubincs  tbe  v 


■ein  t 


Dlinuouily  filled  with  water  for  good  eSdency,  and  (be 
may  be  and  generally  a  placxd  below  tbc  tail  water  leveL 
jctuitunca  arc  designed  to  act  Dorcaally  aa  iinpulae  lurbinci 
diichar^ng  above  the  tail  water  level  But  the  pauaga  aie  lo 
detigned  tbat  ibey  aie  juat  filled  by  tbe  water.  If  the  tall  water 
iset  and  drownt  the  turbine  they  become  pienute  (uibinet  with 
unall  clearance  pteuuie.  but  the  efficiency  is  not  muchaflected. 
Such  tutlnne*  are  termed  LimU  (nrh'iiei. 

Not  there  li  a  diSerence  of  conitructive  arrangement  of 
turbioea,  which  doo  not  very  emtially  alter  tha  mode  of  action 
of  the  water.    In  ajiial  flow  or  irKaBed  paiallel  flow  turbinca. 


andleavei 


id  tbe  pathi  of  the 


in  direction!  Doimal  to  the  ax 

molecutet  lie  eiactly  or  neail; 

rotation.    In  outward  flow  turbinatbe  ^leoeTaldircctJan  of  flow 

ia  away  from  tbe  axia,  and  In  inward  flow  turbines  towarda  tBe 

axis.    There  are  alao  mixed  flow  turHnea  in  which  the  water 

entera  normally  and  i9  diicharged  parallel  to  the  axii  of  rotation. 

Another  difleltnce  o(  conttruction  ii  ihii,  that  the  water  may 
be  admilled  equally  to  every  part  of  the  circumference  of.tbv 
turbine  wheel  or  to  a  portion  of  the  circumference  only.  In  the 
former  case,  the  condition  of  the  wheel  paiaages  ia  dwiyi  the 
lame;  tbcy  receive  water  equally  in  all  poiitjona  during  rotation. 
In  the  latter  caae,  they  receive  water  during  a  part  of  the  rotation 
only.  The  former  may  be  termed  turbinca  with  complete 
admiiaion,  the  latter  tuibtna  with  partial  admiwon.  A  itactioa 
turbine  ihould  alwayi  have  complete  admlwoo.  An  ImpulM 
turbine  may  have  complete  or  partial  admiuiorL 

When  two  turUoe  wbeeli  ^milarly  conslrucled  are  placed  oa 
the  aame  axis,  in  order  to  balance  the  proaurefl  and  Himlni>b 
journal  friction,  tbe  atiaogement  may  be  termed  a  twin  turbine. 

If  the  water,  having  acted  on  one  turbine  wheel,  ia  then  paaicd 
through  a  aecraid  on  the  ume  aiii,  tbe  arrangement  may  be 
termed  a  compound  turbine.  Tbe  object  of  auch  an  armngemeni 
would  be  to  diminiih  the  ipeed  of  rotation. 

"'        '  '         '  bine  may  be  placet!  at  any  height  not 


■-light  lUOi 


.    They 


I  pipe.  The  wei^t  ol 
uices  part  of  the  Mmoqiheric  prewuie,  and  the 
•sure,  producing  tbe  flow  throtigb  tfie  turbine,  b 
le  turbine  were  placed  at  the  bottom  of  tbe  faU. 


I.  Impfbt  Ttainui. 
fWhecl  paMgei  not  filled,  a 
H'"-fc>-Tr"g    «bove    the    L*..  ■      i>v 

<■)  Complete admbiion.  (Itiit.)    Alway 
fti  Patlial  adnii..ion.     (Vttiil)  \      lion 


or  into  a  ■uctton.pipe.) 
with   complete  admii- 


Simple  (urbinei:  twin  turbioeai  compound  tuibinc*. 
t  iSj.  Tike  SimpU  Rtcclint  Wkul.—lt  bai  been  ihowii.  ia  I  t6l. 


be  Scotch  turbine,  at  one  lime  much 
uKd.  diflerm  in  no  eawnlial  leapect  (rom 

ty— 

■ 

■ 

vertical  pipe  balanced  on  ■  nenical 

'   ■ 

uda.  and  Wniiied  with  water  (fig.  iBj  . 

i'H 

From  the  iMtom  ol  the  verticnl  pfpe 

fl 

[wo  DC  nwre  hollow  horiiontal  anna  ^^^ 

.•-^— 

Ef£i 

orificea  from  which  the  water  wai  di>-  __Xv~l 

^■t!?*v 

haned.  There^rtionofthejefau"!  -T«a^— ^r-'-'- 

he  rotation  of  the  machine.                   ;    v^    r    - 

L«  H  be  the  available  fall  meaHiiid 

rom  the  levri  o(  the  watrr  in  the  ver.                F,a.  ,83. 

ical  pipe  to  the  cenlrea  of  the  oriiwh 
rlhe  n"iu>  Imm  the  an  of  rotation  to  the  ceniiei  of  Ihe  oriAccL 

.  the  vetodty  of  diachaige  through  lb.  ieia,  .  tbe  angular  .elodty  «I 

.-J 
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the  machine.  When  the  machine  b  at  rest  the  water  iMues  from 
the  orifices  with  the  velocity  V  {2gH)  (friaion  bong  neglected).  But 
when  the  machine  rotates  the  water  in  the  arms  rotates  also,  and  is 
in  the  condition  of  a  forced  vortex«  all  the  particles  having  the  same 
angular  velocity.  Ginsequcntly  the  pressure  in  the  arms  at  the 
orifices  is  H+ah*/2g  ft.  of  water,  and  the  velocity  of  discharge 
through  the  orifices  is  fF»V(2£H+aV*).  If  the  total  area  of  the 
orifices  b  ct,  the  quantity  dischaiged  from  the  wt»d  per  aeoood  b 

While  the  water  passes  through  the  orifices  with  the  velodty  t,  the 
orifices  are  movin;^  in  the  opposite  direction  with  the  velocity  «r. 
The  absolute  veloaty  of  the  water  b  therefore 

f-er-iV(afH+««r«)-«r. 
The  momentum  generated  per  second  b  (QQU)(v-v),  which  b 
numerically  equal  to  the  force  driving  the  motor  at  the  radius  r. 
The  work  done  by  the  water  in  rotating  the  wfSeel  b  thoefore 
(GQ/f)(»-«f)ar  foot-pounds  per  sec 

The  work  expended  by  the  water  fall  b  GQH  foot-pounds  per  second. 
Consequently  the  efficiency  of  the  motor  is 

'"     gH gH ^• 


Let 


v5irH??-«r+gJ-^... 


then  fl-i-gH/2«r+.., 

which  increase  towards  the  limit  i  as  or  increases  towards  infinity. 
Neglecting  friction,  therefore,  the  maximum  efficiency  b  reached 
when  the  whed^  has  an  infinitely  great  velocity  of  rotation.  But 
thb  condition  b  impracticable  to  realize,  and  even,  at  practicable  but 
high  velocities  of  rotation,  the  friction  would  considerably  reduce  the 
emciency.  Experiment  seems  to  show  that  the  best  efficiency  b  reached 
when  or  "i  V  C^gH).  Then  the  efficiency  apart  from  friction  b 

,-fV(a«V)-ai'Jar/gH 
-■0'4I4«V/£H  -  O'SaS, 
about  17  %  of  the  energy  of  the  fall  being  carried  away  by  the  water 
discharged.   The  actual  efficiency  realized  appnrs  to  be  about  60  %, 
so  that  about  21  %  of  the  eneigy  of  the  fall  is  lost  in  friction,  in 
additiojn  to  the  energy  carried  away  by  the  water. 

1 184.  General  Sbftemeni  of  HydrodynatHical  Prineiples  necessary  for 

the  Theory  of  Turbines, 

(a)  When  water  flows  through  any  pif)e-shlped  passage,  such  as 
the  passage  between  the  vanes  of  a  turbine  wheel,  the  relation  be- 
tween  the  changes  of  pressure  and  velocity  b  given  by  Bernoulli's 
theorem  (|  29).  Suppose  that,  at  a  section  A  of  such  a  passage,  kx 
b  the  j^nessure  measured  in  feet  of  water,  vi  the  velodty,  and  si  the 
elevation  above  an^  horizontal  datum  plane,  and  that  at  a  section 
B  the  same  quantities  are  denoted  by  Ai,  e^,  t^   Then 

^   Ar-*i-(»*^«)/2g+%-«i.  (1) 

If  the  flow  b  horizontal,  si^n;  and 

*!-*•- (»*^«)/2g.  (la) 

(&).  When  there  is  an  abrupt  change  of  section  of  the  passage,  or 
an  abrupt  change  of  section  01  the  stream  due  to  a  contraction,  then, 
in  applving  Bernoulli's  eouation  allowance  must  be  made  for  the 
loss  01  head  in  shock  (§  30).  Let  Vi,  v^  be  the  velocities  before  and 
after  the  abrupt  change,  then  a  stream  of  velocity  vi  impinges  on  a 
stream  at  a  velocity  vt»  and  the  relative  velocity  b  vrv%»  The 
head  lost  b  (vri^)V3f*   Then  equation  (la)  becomes 

Ar*-(n»-V)/aH«v^>i)V2«-»i(»i-*i)/g.  (2) 

To  diminish  as  much  as  possible  the  loss  of  energy  from  irregular 
eddying  motions,  the  change  of  section  in  the  turt>ine  passages  must 

be  very  gradual,  and  the  curva- 
ture without  discontinuity. 

(c)  Equality  of  Angular  Impulse 
and  Change  ef  Angular  Momen- 
tum.— ^Suppose  that  a  couple,  the 
moment  ot  which  b  M,  acts  on  a 
body  of  weight  W  f or  I  seconds, 
during  which  it  moves  from  Ai 
to  A«  (fig.  184).  Let  vk  be  the 
velocity  of  the  body  at  At,  vi  its 
velocity  at  At,  and  let  ^.  pi  be 
the  perpendiculars  from  C  on  Vi 
and  1^.  Then  M(  b  termed  the 
angular  impulse  of  the  couple,  and 
the  quantity 

is  the  change  of  angular  momen- 
Fio  I  8a.  *"™  relatively  to  C.    Then,  from 

'    °^  the  equality  of  angular  impuiac 

and  change  of  angular  momentum 

M/-(W/g)(i>iPr^), 
or,  if  the  change  of  momentum  is  estimated  for  one  second, 

■  M'QNIg)(ptP,^viPO, 


Let  fi,  n  be  the  radii  drawn  from  C  to  At,  A«,  and  let  wi,  iPh  be  the 
components  of  *i,  1^,  perpendicular  to  these  radii.  maJdnc  angles 
/}  and  a  with  Vi,  fs.   Then 

VI  >  wi  sec  ^;  Ok  "1^  sec  «i 

^ -fi  cos  4;  pi "*rk  cos  a. 
.•.\l-(W/«)(tiyr^siri).  (3) 

where  the  moment  of  the  couple  b  expressed  in  terms  of  the  rada 
drawn  to  the  positions  of  the  body  at  the  bepnning  and  end  of  a 
second,  and  tne  tangential  components  of  its  vebcity  at  those 
points. 

Now  the  water  flowing  through  a  turinae  enters  at  the  admissioQ 
surface  and  leaves  at  the  discharae  surface  of  the  wheel,  with  iu 
angular  momentum  relatively  to  the  axb  of  the  whed  dianged.  It 
therefore  exerts  a  couple  -M  tending  to  rotate  the  wheel,  equal  and 
opposite  to  the  couple  M  whkh  the  whed  exerts  on  the  water.  Let 
Q  cub.  ft.  enter  anid  leave  the  whed  per  second,  and  let  vi,  «»  be 
the  taiMiential  componenu  of  the  velocity  of  the  water  at  the  receiv- 
ing and  dischargint^  surfaces  of  the  whed,  fi,  fi  the  radii  of  those 
surfaces    By.  the  pnndple  above, 

-M-(Gg/ri(»iry^vin).  (4) 

If  «  b  the  angular  velodty  of  the  whed,  the  work  dooe  1^  the 
water  on  the  whed  b 

T « M«*  (GQ/f )(wir^-i^ift)«  foot-pounds  per  second.  (5) 
I  185.  Total  and  AvatUMe  Fall.— Let  Hi  be  the  total  difference  of 
level  from  the  head-water  to  the  tail-water  surface.  Of  thb  total 
head  a  portion  b  expended  in  overcoming  the  resistances  of  the  head 
race,  tail  race,  supplv  pipe,  or  other  channd  conveying  the  water. 
Let  Vp  be  that  loss  of  head,  which  varies  with  the  load  conditions  in 
which  the  turbine  b  placed.   Then 

H-Hr^>p 
b  the  available  head  for  working  the  turbine,  and  on  this  the  cako- 
latioitt  for  the  turbine  should  be  oased.  In  some  cases  it  b  necessary 
to  place  the  turbine  above  the  tail-water  level,  and  there  b  then  a 
fall  ^  from  the  centre  of  the  outlet  surface  of  the  turinne  to  the  tail- 
water  levd  which  b  wasted,  but  which  b  proporly  one  of  the  losaes 
belonging  to  the  turt>ine  itadf.  In  that  case  the  velodties  of  the 
water  in  the  turbine  should  hfi  calculated  for  a  head  H-^,  but  the 
efficiency  of  the  turbine  for  the  head  H. 

}  186.  Grou  EMciency  and  Hydraulic  Efficiency  ef  a  TMrKM.— Let 
Ti  be  the  usdm  work  done  by  the  turbine,  in  foot-poui^  per 
second,  Ti  the  work  eiqiended  in  friction  of  the  turbine  shaft, 
gearing,  &c,  a  quantity  which  varies  with  the  local  conditions  in 
which  the  turbine  b  placed.  Then  the  effective  wcnrk  dooe  by  the 
water  in  the  turbine  b 

T-Trf-f-Ti. 
The  gross  effidency  of  the  whole  arrangement  of  tinrfaiae,  races, 
and  transmissive  machinery  b 

Ui-T^/GQH,.  (6) 

And  the  hydraulic  efficiency  cf  the  turbine  alone  b 

W-T/GQH.  (7) 

It  b  thb  last  effidency  only  with  which  the  theory  of  turbines  b 
concerned. 
From  equations  (5)  and  (7)  we  get 

fCQH  -  (CQ/«)(w,r,.iBvOa; 

^•(ii^ri-»trt)a/gH.  (8) 

Thb  b  the  fundamental  equation  in  the  theory  of  turbines.  In 
general,*  th  and  n^,  the  tangential  components  of  the  water's 
motion  on  entering  and  leaving  the  whed,  are  completdy  inde- 
pendent. That  the  efficiency  may  be  as  great  as  posaifate,  it  b 
obviously  necessary  that  u^ »o.    In  that  case 

«avirta/gH.  (9) 

art  b  the  drcumferentbl  velocity  of  the  whed  at  the  inlet  surface. 
Calling  thb  Vi,  the  equation  becomes 

^-WiV,/^H.  (9a) 

This  remarkably  simple  equation  b  the  fundamental  equation  in 
the  theory  of  turbines.  It  was  first  given  by  Rdche  {Turbinen- 
baues,  1877). 

I  187.  General  Description  of  a  Reaction  Turbine. — Professor 
James  Thomson's  inward  flow  or  vortex  turbine  has  been 
selected  as  the  type  of  reaction  turbines.  It  b  one  of  the  best 
in  normal  conditions  of  working,  and  the  mode  of  r^ulation 
introduced  b  deddedly  superior  to  that  in  most  reaction  turbines. 
Figs.  185  and  186  are  external  views  of  the  turbine  case;  figs. 
187  and  188  are  the  corresponding  sections;  fig.  189  b  th^ 
turbine  wheel.  The  example  chosen  for  illustration  has  suction 
pipes,  which  permit  the  turbine  to  be  placed  above  the  tail-water 
level.  The  water  enters  the  turbine  by  cast-iron  supply  pipes  at 
A,  and  b  dbcharged  through  two  suction  pipes  S,  S.    The  water 

*  In  general,  because  when  the  water  leaves  the  turbine  whed  it 
ceases  to  art  on  the  machine.  If  deflecting  vanes  or  a  whiripool  are 
added  to  a  turbine  at  the  discharging  side,  then  vi  may  in  part  depend 
on  v%t  and  the  statement  above  b  no  longer  true. 
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on  niolBc  the  cue  dhtribau*  iudf  tlmugh  k  icctangulsT  |  in  equal  proportloiu  from  cadi  guidc-blsde  paiuge.  It  coD^sti 
lupply  chcmbtr  SC,  (rom  uhleb  It  flndi  iu  wiy  Kjually  lo  Ihe  of  »t«itre  plaif?(fig.  189)  keyed  on  lit  shall  ob,  which  pasm 
lour  fokk-bUik  pmssmga  C,  G,  G,  G.    In  tliae  paaiages  it  |  thiougb  aluffing  boio  on  the  luction  pips.    On  each  side  o( 


aniiin  «  vdocfty  iboot  (qtni  to  Ihtl  due  lo  half  tht  fatl,  and  ia  i  the  centre  ptate  are  the  curved  wheel  vanei,  on  which  the  prcnui 
dinood  iaio  tbe  irhcd  al  an  angle  d[  about  lo* or  u*  urith  the  of  Ibc  waieracia.  and  ihe  vanes  are  bounded  OD  each  fide  b 
The  abcel  W  retdfe*  the  water  I  didiat  oi  conical  cover  plates f,  (.    Joint-rinfiy.j  on  thecavt 
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platei  mikc  t  auSdcatiy  inin-Ii()it  joint  with  Ihi 

prevent  letka^  from  tbc  pjidc-btbdc 

pipts.    The  pnssure  near  the  joint 

probably  not  one-Iourth  the  toul  bod.    Tbe  wheel 


adjiiM  ibe  cuUe-bUdei  voy  enctly.    Tboe  tuitwics 
by  Meun  Cilkt*  &  Co.  oi  Kendal. 
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iwmrd,  mad  B  with  outward  flow  tnrinAes.  In  A  the  wbe^  vanes 
n  each  «de  of  a  centre  plate  keyed  on  the  turbine  shaft. 
The  moea  are  Kniited  by  ■lig;htly-coned  annular  cover  plates.  In  B 
the  vanes  are  fixed  on  one  side  of  a  disk,  keyed  on  the  shaft,  and 
lijDited  by  a  cover  plate  parallel  to  the  disk.  Parallel  flow  or  axial 
flow  cmtMoes  have  the  wheel  as  in  C  The  vanes  are  limited  by  two 
cytiadcfik 

Tk€9ry  of  XeotHoH  Turbitietd 

of  Whirl  and  Vdoaty  of  Phw.—Let  acb  (fig.  103) 
be  the  path  of  the  particles  of  water  in  a  turbine  wheel.    That 

path  will  be  in  a 
plane  normal  to  the 
axis  of  rotation  in 
radial  flow  turbines, 
and  on  a  cylindrical 
surface  in  axial  flow 
turbines.  At  anv 
point  c  of  the  path 
the  water  will  nave 
some  velocity  9,  in 
the  direction  of  a 
tangent  to  the  path. 
That  velocity  may  be 
resolved  into  two 
components,  a  whirl- 
ing velocity  » in  the 
direction  o.f  the 
Wted'k  foutioo  at  the  point  c,  and  a  component  u  at  right  antftes 
•B  this,  radial  in  ra^al  flow,  and  parallel  to  the  axis  in  axial  flow 
— Hr«—  This  second  component  is  termed  the  vckxitv  of  flow. 
Let  v..  WW.  «•  be  the  vdocity  of  the  water,  the  whirling  velocity  and 
wcfacxty  of  flow  at  the  outlet  surface  of  the  wheel,  and  vu  «<,  v< 
the  mate  quantities  at  the  inlet  surface  of  the  wheel.  Let  «  and  0 
be  the  angles  which  the  water's  direction  of  motion  makes  with  the 
ol  Botioo  of  the  wheel  at  those  wrfaocs.   Thea 


Fic.  193. 


;i 


(10) 


«*>"0c  cos^;  «••!>•  rfn  0 
»« -  Vi  cos  a :  «< -■  9<  sin 

The  vdodties  of  flow  are  casOy  ascertained  Independently  from 
the  *«— *«^*«i»«  of  the  wheel.  The  velocities  of  flow  at  the  mlet  and 
ootkc  Mrfaoes  of  the  wheel  are  normal  to  those  surfaces.  Let 
fi^  a  be  the  areas  of  the  outlet  and  inlet  surfaces  of  the  wheel,  and 
Q  the  vdwae  of  water  passing  through  the  wheel  per  second;  then 

v.-Q/Q.:«t-QyQ(.  in) 

Vwam  the  ootatioa  in  fig.  191.  we  have,  for  an  inward  flow  turbine 
the  space  occupied  by  Uie  vanes), 

r,  for  aa  outward  flow  turbine, 

0,^2^7 Ji0tm2wr4l  (»») 

aad,  for  aa  axial  flow  turbine, 

and  Commcm  VOocity  of  Iko  Waitr  and  WhteL-flhen 
way  of  resolving  the  velocity  of  the  water.    Let  V  be  the 


velocity  of  the  wheel  at  the  point  c.  fig.  194-  '^^'^  ^  velocity  of  the 

water  may  be  resolved 
Into  a  component  V, 
which  the  water  has 
in  common  with  the 
wheel,  and  a  component 
1^,  which  is  the  velocity 
of  the  water  relatively 
to  the  wheeL 

Vdocity  of  Flew.— 
It  b  obvious  that  the 
f  rictional  losses  of  head 
in  the  wheel  passages 
will    increase    aa   the 
vekxity    of    flow    is 
greater,    that    is,    the 
smaller   the   wheel   is 
made.  But  if  the  wheel 
works  under  water,  the 
ikm  frktioa  of  the  wheel  cover  Increases  as  the  diameter  of  the 
•heel  is  made  greater,  and  in  any  case  the  weight  of  the  wheel 
aad  coaaeqtiently  the  ioumal  friction  increase  as  the  wheel  b  made 
tsiwer.    It  b  thrrcfore  desirable  to  choose,  (or  the  velocity  of  flow, 
as  brn  a  value  as  b  consistent  with  the  condition  that  the  frictional 
kMaes  111  the  wheel  passages  are  a  small  fraction  of  the  total  head. 
The  values  moot  commonly  assumed  in  practice  are  these: — 
In  axial  flow  turbines.         ti.-«i«o-ijJtoO;aV(2fH); 
la  ootward  flow  turbines,  at-o-asVaiCH-y). 

fU^O'ai  toO'i7V>g(H-ft); 
la  iflward  flow  turbines. ««-tK«o*i3SV(2iH). 
1 191.  Spotd  of  the  WkeH.—Tht  best  speed  of  the  wheel  depends 
panly  oa  taa  frictioaal  losses,  which  the  ordinary  theory  of  turbines 


Fra.194. 
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disregards.  It  b  best,  therefore,  to  assume  for  V«  and  V<  values 
which  experiment  has  shown  to  be  most  advantageous. 

In  axial  flow  turbines,  the  circumferential  velocities  at  the  mean 
radius  of  the  wheel  may  be  taken 

V.-iV<-o.6VliH  to  o*66V2fir 
In  a  radud  outward  flow  turbine, 

V«-os6Vaf(H-W 
V.-V<r^r«. 

where  r«,  f<  are  the  radii  of  the  outlet  and  inlet  sarfacei. 
In  a  radial  inward  flow  turbine,      

V<-o-66V2iH: 
V.-V<r^r«. 

If  the  wheel  were  stationary  and  the  water  flowed  through  It,  the 
water  would  folk>w  paths  parallel  to  the  wheel  vane  curves,  at  least 
when  the  vanes  were  so  close  that  irregular  motion  was  prevented. 
Similarly,  when  the  wheel  b  in  motion,  the  water  foUows  paths  reb- 
ttvely  to  the  wheel,  which  are  curves  parallel  to  the  wheel  vanes» 
Hence  the  rebtive  component,  1^.  of  the  water's  motion  at  c  b  Un- 
gential  to  a  wheel  vane  curve  drawn  through  the  point  t.  Let  f«. 
V«.  aw  be  the  velocity  of  the  water  and  iu  common  and  rebtive 
compocenU  at  the  outlet  surface  of  the  wheel,  and  v«,  V<,  cm  be  the 
same  quantities  at  the  inlet  surface;  and  let  9  and  ^  be  the  angles 
the  wheel  vanes  make  with  the  inlet  and  outlet  surfaces;  then 
»^- V  (st,»+V.«-aVA,  cos  4)  I 
n  -V(*w"+V«»-2V«*<  cos  #)  J' 
equations  which  may  be  used  to  determine  ^  and  9. 

I  193.  Qmditum  delerminint  the  Angfe  of  th*  Vanes  at  the  Outlet 
Swfau  of  the  Whoti,— It  has  been  shown  that,  when  the  water  baves 
the  wheel,  it  should 
have  no  tangential 
velodt^r,  if  the  effici- 
ency IS  to  be  aa 
great  aa  possible; 
that  is,  w« "a  Hence, 
from  (10),  cos  ^"Ol 
3*90*.  fu*v«,  and 
the  direction  of  the 
water's  motion  b 
normal  to  the  outlet 
surface  of  the  wheel, 
radial  in  radbl  flow, 
and  axbl  in  axial  flow 
turbines. 

Drawing  t*  or  «• 
radbl  or  axbl  as  the 
case  may  be,  and  V« 

tangentbl  to  the  direction  of  oiotion,  su  can  be  found 
parallelogram  of  velocities.   From  fig.  195, 

tan  ♦-••/V.-iu/V.; 
but  4  b  the  angle  which  the  whed  vane  makes  with  the  outlet 
surface  of  the  wheel,  which  b  thus  determined  when  the  velocity 
of  flow  «•  and  vekidty  of  the  wheel  Vo  are  known.  When  ^  b  thus 
detennined, 

i^-««coiec  ♦-VW(i+«."/V.«).  (14a) 

CWredJM  of  lie  AngU  4  la  aUom  for  Thicknoss  of  Vanes. — In 
determinins  ^,  it  b  most  convenient  to  calcubte  its  value  approxi- 
mately at  &st,  from  a  value  of  «•  obtained  by  neglecting  the  thick- 
ness of  the  vanes.  As,  however,  thb  angb  is  the  most  important 
angfe  in  the  turbine,  the  value  should  be  afterwards  corrected  to 
allow  for  the  vane  thickness. 

Let 

#'-lajr<(a</V^  -  tanJ(QAl,V^ 

be  the  first  or  appronmate  value  of  4.  and  let  I  be  the  thickness, 
and  n  the  number  of  wheel  vanes  which  reach  the  outlet  surface  of 
the  wheeL  As  the  vanes  cut  the  outkt  surface  approximately  at 
the  angfe  ^',  their  width  measured  on  that  surface  is  I  oosec  ^'. 
Hence  the  ^iace  occupied  by  the  vanes  on  the  outlet  surface  b 

For  A,  fig.  193,  ntdt  cosec  4        1 

B,  fig.  19a,  nid  cosec  ^  h*  (15) 

C,  fig.  19a,  ffl(ri-  fi)  cosec  4J 

Can  thb  area  occupied  by  the  vanes  m.  Then  the  tma  value  of  the 
clear  discharging  outlet  of  the  wheel  b  Qu^w,  and  the  true  value 
of  «•  b  Q/(0«-wJ.  The^ corrected  value  of  the  angfe  of  the  vanes  will 
be 

4-tan  IQ/V.(0,-w)J.  (16) 

1 103.  Head  prodndng  Velocity  with  whieh  Ao  Water  enters  Iho 
Wheel. — Con^der  the  variation  of  pressure  in  a  wheel  patsaee, 
which  satisfies  the  condition  that  the  sections  change  so  gradually 
that  there  b  no  loss  of  head  in  shock.  When  the  flow  is  in  a  hori- 
aontal  pbne,  there  b  no  work  done  by  gravity  on  the  water  passing 
through  the  wheel.  In  the  case  of  an  axbl  flow  turbine,  in  which 
the  flow  is  vertical,  the  fall  d  between  the  inlet  and  outlet  surfi 
should  be  taken  into  account. 


Fig.  195. 
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Let  V<«  V«  be  the  velocities  of  the  wheel  at  the  inlet  and 
outlet  Burfaoet, 
9u  tk  the  velocities  of  the  water, 
th,  fb  the  velocities  of  flow, 
•UiCU  the  relative  velocities, 
hi,  iu  the  pressufcs,  measured  in  feet  of  water, 
rt,  u  the  radii  of  the  wheel, 

a  the  angular  velocity  of  the  wheeL 

At  any  point  in  the  path  of  a  portion  of  water,  at  ndius  r,  the 
velocity  v  of  the  water  may  UT  resolved  into  a  component  V*>ar 
equal  to  the  velocity  at  that  point  of  the  wheel,  and  a  relative  com- 
ponent  i^  Hence  the  motion  of  the  water  may  be  considered  to 
consist  of  two  parts: — (a)  a  motion  identical  with  that  in  a  forced 
vortex  of  constant  angular  velocity  «;  (6)  a  flow  along  curves 
l^rallel  to  the  wheel  vane  curves.  Taking  the  latter  firet,  and  using 
Bernoulli's  theorem,  the  change  of  pressure  due  to  flow  through  the 
wheel  passages  u  given  by  the  equation 

The  variatbn  of  pressure  due  to  rotation  in  a  forced  vortex  b    • 

*•«-*% -(V««-V.«)/2f. 

Consequently  the  whole  difference  of  pressure  at  the  inlet  and  outlet 
surfaces  of  the  wheel  is 

-  tV*«- V,«)/3f +(xv.«-SK«)/2«.  (17) 

CsM  I.  ilxisi  ¥Ufm  T%arhint»,—N  i'^V ,\  and  the  first  term  on  the 
right,  in  equation  17,  disappears.  Adding,  however,  the  work  of 
gravity  due  to  a  fall  of  i  ft.  m  passing  through  the  wheel, 

\i  -A.-  (s^.»-*.«)/2«-i.  (I7«) 

Case  3.  Otiftewrd  FUm  Turbines. — ^The  inlet  radius  is  len  than 
the  outlet  radius,  and  ( Vi' — V*')/2£  is  negative.  The  centrifugal  head 
diminishes  the  pressure  at  the  inlet  surface,  and  increases  the  velocity 
with  which  the  water  enters  the  wheel.  This  somewhat  increases 
the  frictional  loss  of  head.  Further,  if  the  wheel  varies  in  velocity 
from  variations  in  the  useful  work  done,  the  quantity  (Vi*— V.')/2( 
increases  when  the  turbine  speed  increases,  and  vice  versa.  Consc- 
quentty  the  flow  into  the  turuinc  increases  when  the  speed  increases, 
and  diminishes  when  the  speed  diminishes,  and  this  again  augments 
the  variation  of  speed.  The  action  of  the  centrifugal  uzad  in  an  out- 
ward flow  turbine  is  therefore  prejudicial  to  steadiness  of  motion. 
For  this  reason  r^xu  is  made  small,  generally  about  5:4.  Even 
then  a  governor  is  sometimes  required  to  r^ulate  the  speed  of  the 
turbine. 

Case  3.  Inward  PUm  Turbines. — ^The  inlet  radius  is  greater  than 
the  outlet  radius,  and  the  centrifugal  head  diminishes  the  velocity 
of  flow  into  the  turbine.  This  tends  to  diminish  the  frictional 
losses,  but  it  has  a  more  important  influence  in  securing  steadiness 
ci  motion.  Any  increase  of  speed  diminishes  the  flow  into  the 
turbine,  and  vice  versa.  Hence  the  variation  of  speed  is  less  than 
the  variation  of  resistance  overcome.  In  the  so<alled  centre  vent 
wheels  in  America,  the  ratio  n :  r*  is  about  5:4,  and  then  the  influ- 
ence of  the  centrifugal  head  is  not  very  important.  Professor 
James  Thomson  first  pointed  out  the  advantage  of  a  much  greater 
difference  of  radii.  By  making  r<:f«e  2:1,  the  centrifugsd  head 
balances  about  half  the  head  in  the  supply  chamber.  Then  the 
velocity  through  the  guide-blades  does  not  exceed  the  velocity  due 
to  hall  the  fall,  and  the  action  of  the  centrifugal  head  in  securing 
steadiness  of  speed  is  considerable. 

Since  the  total  head  producing  flow  through  the  turbine  is  H— j^, 
and  of  this  A«— A*  is  expended  in  overcoming  the  pressure  in  the 
wheel,  the  velocity  of  flow  into  the  wheel  is 

»i-cV|2«(H-t-(V,«-V,Va«+(»^.«-*i*)/2«)|.         (18) 
jvhere  c,  may  be  taken  0*96. 
From  (14a), 

tv.-VW(i+iu«/V.«). 
It  will  be  shown  immediately  that 

s^*>iiiCOsec#; 
or,  as  this  is  only  a  small  term,  and  #  is  on  the  average  90*,  we 
may  take,  for  the  present  purpose,  vn'^ut  nearly. 

inserting  these  values,  and  remembering  that  for  an  axial  flow 
turbine  V< « Y«i  ^  "O,  and  the  fall  d  in  the  wheel  is  to.be  added. 

For  an  outward  flow  turbine. 

For  an  inward  flow  turbine, 

f  194.  Antte  which  the  Guide-Blades  mahe  with  the  Cireumferenee 
of  the  Wheel. — At  the  moment  the  water  enters  the  wheel,  the 
radial  component  of  the  velocity  is  «.■.  and  the  velocity  is  v<.  Hence, 
if  y  is  the  angle  between  the  guide-blades  and  a  tangent  to  the 
wheel 

•7-sin~H«./»i)- 


9i'^e,^ 


...>.:: 


This  angle  can.  if  necessary,  be  corrected  to  allow  for  the  thkknesi 
of  the  guide-blades. 

}  195.  Condition  determining  the  Angfe  of  the  Vanes  ai  the  Ivint 
Surface  of  the  Wheel. — The  single  condition  necessary  to  be  satisfied 
at  the  inlet  surface  of 
the  whed  is  that  the 
water  should  enter  the 
wheel  without  shock. 
This  condition  is  satis- 
fied if  the  direction  of 
relative  motion  of  the 
water  and  whed  b 
parallel  to  the  first 
element  of  the  wheel 
vanes. 

Let  A  (fig.  196)  be  a 
point  on  the  inlet  sur- 
face of  the  wheel,  and 
let    Vf     represent     in 
magnitude  and  direc- 
tion the  velocity  of  the  water  enterinsf  the  wheel,  and  V*  the  veloaty 
of  the  wheel.    Completing  the  parallelogram,  hk  is  the  direction  of 
relative  motion.    Hence  the  an^le  between  tw  and  V,  b  the  angle  9 
which  the  vanes  should  make  with  the  inkt  surface  of  the  wheel. 

I  196.  Example  of  the  Method  of  designing  a  Turbine.  Professor 
James  ThomsmCs  Inward  Flaw  Turbine. — 

Let  H  •the  available  fall  after  deductiiw  kiss  of  bead  in  pipes 
and  channeb  from  the  gross  fall; 
Q*the  supply  of  water  in  cubic  feet  per  second;  and 

3*the  efiiciency  of  the  turbine, 
one  per  second  is  i|GQH,  and  the  horse-power  of  the 
turbine  is  h.p.  -iiGQH/sso.    If  « is  taken  at  0-75.  an  allowance  «iU 
be  made  for  the  frictional  losses  in  the  turbine,  the  leakage  and  the 
friction  of  the  turbine  shaft.    Then  h.p.  -O'OSsQH. 

The  velocity  of  flow  through  the  turbine  (uncorrected  for  the 
space  occupied  by  the  vanes  and  guMe-blades)  may  be  taken 

m.m.o*i2sV2(H, 
in  whkh  case  about  /4th  of  the  energy  of  the  fall  b  carried  an^y  by 
the  water  discharged. 
The  areas  of  the  outlet  and  inlet  surface  of  the  wheel  are  then 

»erd»  «  2^idt  -  Q/O'  1 25V  (af  H). 
If  we  take  r*,  so  that  the  axbl  velocity  of  discharse  from  the  central 
orifices  of  the  wheel  b  equal  to  «•,  we  get 

r.-o.3984V(Q/VH), 
rf»-r#. 
If,  to  obtain  considerable  steadying  action  of  the  centrifugal  head. 
ri  -  2r^  then  dt  - 1^*. 

Speed  of  the  Wheel.— het  Vi  -o-66V2fH,  or  the  speed  due  to  half 
the  fall  nearly.  Then  the  number  of  rotations  of  the  turbine  per 
second  b 

N  -  V./2»f  <  - 1 .0579V  (HVH/Q) ; 
also  V.  -  V^rjri  -  0-33  VlfH. 

An^  of  Vanes  with  Outlet  Surface. 

Tan  ^  -«,/V.  -o- 125/0-33  -  '3788; 
^•21"  nearly. 

If  thb  value  is  revised  for  the  vane  thickness  it  will  ordinarily 
become  about  25*. 

Velocity  with  which  the  Water  enters  the  Whed.— The  bead  pro- 
ducing the  velocity  b 

H  -  (V.»/2f)  (I  +«««A^.*)  +i**V2f 
-  HI  I  -  AXS6(i  +0-0358)  -f-oi 56} 
■■0-S646H. 

Then  the  velocity  b     ___^^___ 

V<  -  •96V2x(-5646H)  -0-721  VaiH. 
An^  of  Guide-Blades. 

Sin7-«t/pt-o-i25/0'72l  -0-173; 
y  -  lo*  neariy. 

Tangential  Velocity  of  Water  entering  Whed. 
«.  — v.cos  y  -0-7101 V  ^<ri. 
Angle  of  Vanes  at  Inlet  Surface. 

Cot  #  -  (w<  -  V.  )/iK  -  (-7 101  — 66)/- 125  -  -4008 ; 
#-68"  nearly. 

Hydraulic  Efficiency  of  Wheel. 

w-WiVi/jH— 7ioiX-66Xa 

-0-9373- 
This,  however,  neglects  the  friction  of  wheel  covers  and  leakage- 
The  effidency  from  experiment  has  been  found  to  be  0-75  to  o-8o. 

Impulse  and  Partial  Admission  Turbines. 

S  X97.  The  principal  defect  of  most  turbines  with  complete 
admission  b  the  imperfection  of  the  arrangements  for  working 
with  less  than  the  normal  supply.  With  many  forms  of  reaction 
turbine  the  efficiency  b  considerably  reduced  when  the  regulating 


TURBINE^ 


F-^uil  af  vi 


a  in  putiaHy  ckned.  but 

riter  B  defidnt  thit  it  u  mou  imponju 

■c  gntttat  pouible  amoont  ef  work.    Thi 

gfmenli  li  Ihrnrore,  from  the  prutical 
u  defect.  AUlurbintmaLenhivc  sought 
c>  niTtna  Dclb«d>  to  improve  the  RpilaLing  m«hui 
B  Fonntymrtf  by  dividing  hia  wbeel  by  hotizonlaL  diaphng 
lininflj  obtained  tbne  or  more  Kpinte  ladill  flo*  tiubiocs, 
■  hicb  cooJd  be  succeuively  «et  in  aftion  at  their  full  power, 
but  Ihc  ananttmeflt  h  not  altogclhu  luccculul,  because  of 
t^e  ipnadinf  of  the  wat«  in  (he  ipace  between  the  wheel  and 
piidc-bit^t*.  Fonlaine  nmnatly  employed  two  concentric 
luiJ  Aow  turiiuKt  fonned  in  the  lame  casing.  One  was  worked 
It  luD  powrr.  Ibt  other  regulated.  By  this  anangemenl  (be 
lai  of  rftdeoc;  due  to  (be  ution  ot  the  regulating  sluice  aSecled 
only  hair  (he  water  power.     Many  miken  have  adop(ed  (be 

'  "     ^~  re  could  he  put  out  of  action  and  (he 

-     la  an  rather 
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a  tbe  inppty 


.     All  11 
Tbe    > 


ITC  DM  appticaUe  to  every  torr 

C.  CaDon,  in  ig4i>,  patented  an  amngei 
n  ill  or  outwaid  Bow  lurbLnea,  which  wen  li 
t  the  water  wpply  diminished.    By  pr 


diiBculty  directly,  but 
ol  sluice 


onion  of  the  sluice,  and  itcf>ped  each  time  tt  passes  a  closed 
ortlon  of  the  sluice.    It  is  (hut  put  into  ino(ion  and  sloj^ied 

iD(ions  and  great  loss  of  energy  in  ihock.  To  pnvent  this,  I  he 
urbinc  wheel  with  partial  admission  must  be  placed  above  (he 
lil  water,  and  the  wheel  piasiges  be  allowed  to  clear  Ihemselvei 
f  water,  while  passing  from  one  open  porlioa  of  the  iluica  to 

But  if  the  wheel  pusages  arc  free  of  water  when  they  arrive 
I  the  open  guide  passages,  then  (bete  can  be  no  pressure  other 
ban  atmospheric  pressure  inlhe  clearance  space  between  guides 

eloa'ty  due  to  the  bead]  received  on  the  curved  vanes  of  (be 
ibeel,  the  jels  must  be  gradually  devia(ed  and  discharged  wi(b 
small  final  velocity  only,  precisely  in  (he  tame  way  u  when 
single  jet  strikes  a  curved  vane  in  Ibe  free  lir.  Turbine*  of 
bis  kind  are  therefore  termed  (urbines  of  free  deviation.  Tbecs 
i  no  variation  of  pressure  in  the  jel  during  the  whole  time  of 
:i  action  on  the  wheel,  and  Ibe  whole  energy  of  the  jet  i)  im- 
parled (o  the  wheel,  simply  by  (be  impulse  due  lo  ii»  gradual 


at  pleasure,  without  i 
diameter  ol  the  wheel 


Then  the  numbe: 


I  any  fr 


<u  of  Ihe  I 


velocity,  and  may  be  kept  down  lo  a  manaeesble  value. 

I  loe.  CnKTOl  Dturiplim  a]  an  limpidit  Tvbiiu  n  TuiUiu  mik 
Fru  Daialiim.—Ti^.  19;  shows  a  general  sectional  elevation  of  a 

SI?  AIL 

paisesdnoii    hio  ih  IL       lA       m 

Ihence  mo  the    re     )      , ^^. ^S>  ^W. 


u~mM 


■ned  on  the  fr. , 

d  reviJves  on  it  br  means  of  the  llsnged  rollers/.     Iniide 

Ih  the  handwheel  k.    At  u  >■  an  inclined  tnovc  or  iliunC. 
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Ull,  ami  the 


dEdtacy  in  noniwl  nUiic  !•  |itM  u  73%.  Hw  u 
ef  lliewlKtl  ii6lt.. ud  llwtpKd  37-4  revoluliaiu^icriiuii 
A*  ID  nuBpIv  of  a  pvtUI  wdnumtoa  pdial  flow  unpul« 
■  100  b-^  turbuK  It  HmDenudt  may  be  uVnu  Ik  fa 
ln>iB5]gtoS70(t.  The  euaual  diuKUr  of  the  whcet  ii  4) 


Iram  the  luide-tUda.    Heaa  the  vdodty 
eoun  tho  wlicd  b  liBptr 

vhen  t  ii  Ibe  bcithi  of  die  lop  of  I  ht  vhal  above  the  tail  mta. 

"  -V  hydropntumalic  lyucoi  u  UK<1.  then  l-o.     Ut  Q.  be  the 

1..  J .    .  .|,j  ,„,„,ij  ,jj  exicrnil  radii  of 


Ibew 


im  lupply  oT  . 
«1  al  tbc  iDkl 


IK  of  Id  may  be  about  0-4SV>t(tI 
je-blade  angle  u  thea  (iven  by  tl 


3*.  be  corrected  Tor  tb 


relotily  of  the  rnlmnE^ter  11 

iri-B,eo.T-o-SiVJi(H-il. 

J  verity  of  the  wheei  my  be  (a 


of  tbc  wheel  mun  thenfc 
ntio  of  U  le 

ThiaEreatef 


itlelarea  u  obtained  by  ^r>>>(  tlw  whed,  aa  tb 

"^M^ixf  A-to  ibc  mininf  diRtict  of  CaEfomia  aboot 
iple  Impulie  wbeela  were  uied,  termed  burdy-furdy  wbceh. 


TV  ■truck  EkormaUy  t 


)(ound  (he  drcumference  wen  find  flat  vanei  wh 
dly  by  a  }et  from  a  Boole  of  we  varytnf  with  1 

^_, ,alwMer.   Sucbwbeelahmmfacllo^beeBiii 

They  are  not  eSdem.  but  tbey  m 

•imply  coKKmcted.     Then  attempu , 

made  to  improve  Ibc  eAdeucv*  firvt  by  winff  J 
LDe«,  and  then  by  uiiag 
with  a  central  divtdinE 
■  bj'  Pel 


emiiiiherical  a 
double  cup  v 


Ib  thia  latt  ton. __-  _ 

paiKi  ball  to  each  aide  of  tbe  whcd.  juM  ^ 
e*ca|Mif  dear  of  tbe  bacia  of  tbe  advandPE 
bucketa.     Fij.  Ka    ihi —  -   ■>-'— 


The  efficiency  on  high  falli  ii  abcul  I 

The  width  of  the  buckcu  tbould  be  » 
diameter  of  the  jet. 
Al  the  ComHock  miiM.  Nevada,  th 


Tnilnute,  the  peripheral  velocity  beinflBoIi.  per  aK.  Wiiha  j-in. 
nile  the  wheel  uiea  u  cub.  ft.  of  water  per  minuie  and  devrfopi 
0  h.p    At  ihe  Chollanhari.  Nevada,  there  arc  bi  Peltoo  wheels 


I  ioi"3^>'Sy  i£  Pdun  ITtel,— Suppow  a  je 
ilrikrt  tir\[enlia1Iy  a  cuived  vane  AB  (Rg.  n] 


:y  n.    The  water  will  flow  aver  the 
-  ■  and  at  B  win  have  ib(  tanteniial 
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::;'sr. 

o(  tlic  vine  s  Bd-Bi     _. 
-■-(.-■i)™.  1    Hence 

t  \  per  HoiDd    the   clun^  of 


Tyf,  >l 
«id  thereforr  i> 


jto  e>T|y  of  the  irt  ■■  ih 

■  imMV^  the  buk  of  iCe  iten  ^nndng  n 
<  Flhon  vine.   11m  «ur  dividei  och  my,  i 

I  o(  ikt  vaiK.    Tke  ben  yitDciiy  dthc  vuw  i> 


_,. , u  adopIHl  o(  dtOectinc  (he  j« 

rt  irf  tlw  ntB  nachsl  the  wheel  when  the  loul  wu 
ft  cotH  to  «*nv-   Thii  involved  the  ute  of  jui  equal 
Krlor  uitt  mi  hibII  Iwle,  but  it  hid,  what  in  lonK 
—  the  Infect  of  pRveatinfl  any  vater  hammer  in 
o  the  action  of  the  refulaior.    In  motr  caaet 
xted  by  varylni  the  lectian  of  the  iet.    A 
oule  can  be  advanced  or  withdrawn  h  at  to 
oa^VJ  omoTieit  o4  Ibc  aperture  of  the  noade.   Sudia  needle  can 
bt  rssiitiUcd  by  an  ordinary  fovemor. 

I  »5.  Ctnwal  CffiuidtraJwns   on  Ju  Choia  of 
Tirhai.— Tbe  drcumfeienlul  (peed  of  anv  turbine  ii 
a  inciioB  ol  the  iDitial  velocity  of  1 
|Riis  u  ibe  head  ii  (raier.    In  reaciHin  lucmna  wiin  coi 

inianrniestlx   ireal.    for  the  diameter  cannot  be  increas 

chgicn  aibitniily  and  the  number  of  revolutioni  kept  doi 
m  hith  lalb  to  aiijr  dciiied  amount.     Hence  broadly  reactii 
IvtaBd  are  better  and  lea  coitly  on  low  falls,  and  impul 
(Hbiua  OB  hi^h  talla.    For  variable  waler  flow  impulie  turbin 
hift  HHBe  ad*uitafe,  being  more  efficiently  regulated.   On  tbe 
whs  haad.  Impube  lurbinet  lote  eflicieiicy  Mrioutly  if  Ibdr 
■pnd  vuin  (ran  tbe  normal  ipe«i)  due  to  the  he«d.   If  the  bead 
iiniT  vanaWe,  as  it  ollen  bon  low  faUi,  and  the  lurbine  mutt 
ru  at  the  lame  ipeed  whilever  the  had,  tht'  [mpulie  turbine 
it  iM  Kdlible.     Reaction  turbine*  can  be  conilnicted  to  as  to 
ovcRDoe  Ihii  difficulty  to  a  grtal  tilent.     Axial  flow  turbines 
•Ii  mtica]  ihaTta  have  the  disadvantage  Ibal  In  addition  to 
'he  >1)(ht  ol  the  lurbme  there  it  an  unbdanred  waler  preisure 
lo  be  orrM  by  the  fooUlep  or  collar  bearing.    In  radial  Bow 
larbmathehydiaulicpreuuresarebalinced.   The  application  of 
itrtuit  10  drive  dyiuiDoi  directly  has  involved  boeoc 
4akm    The  electrical  engineer  generally  dcsirel  a  high  speed 
ilniuiiaa,  anda  very  const  an  I  (peed  at  all  timet.     Therea    ' 
IDbine  ia  geoelilly  more  tuilible  than  the  impulse  iut 
Aithe<EaflieteToF  (he  turbine  dependi  on  1  he  quantity  of  i 
aadiuuit  be  much  varied  without  great  InctSciency,  a  dilfi 
uian  «  Ww  talK     Tlii  hat  been  met  by  contlructlng 
ndrptndail  Kactni  torbtDci  on  the  tame  tbslt.  e«ch  havkg  of 


diameter  suitable  (oi  one-c)uutcr  of  Ibe  whole  dis- 
charge, and  ha^ng  a  higher  speed  of  rolation  than  a  larger 
"  le.    The  turblnea  at  Rhcinfelden  and  Chevre*  are  lO  con- 


iicted. 


irably  withou 


lof  TC 


n  aiia!  flow 

generally  used.     It  is  contlructcd  of  three  or  foul 

oncentric  rings  of  vanes,  with  Independent  regulating  tluires, 

srming  practically   bdcpcndent   tiublnes  of    diflerent  radiL 

uiy  one  of  these  or  any  comtnnatLon  can  be  uied  according  to 

he  tute  oF  the  water.    With  a  high  fall  the  turbine  of  largcat 

radius  only  it  used,  and  the  speed  of  rotation  it  lest  than  with  ■ 

bine  of  smaller  radius.   On  the  other  hand,  as  the  fall  decrcaia 

^  inner  turbines  are  used  either  singly  or  together,  according 

the  power  required.     At  the  Zurich  waterworks  there  an 

'bines  of  go  fa.p.  on  a  fall  varying  from  io(  ft.  to  4I  ft.    1^ 

power  and  >peed  are  kept  conttant.     Each  tuitune  haa  three 

concentric  rings.     The  outermott  ring  give*  90  h.p.  wiib  105 

cub.  ft.  per  tecond  and  the  maiiraum  fall.    The  outer  and  middle 

compaitmenti  give  (be  same  power  with  140  cub.  ft.  per  tecond 

and  a  fall  of ;  ft.  is  in.   All  three  compamnenti  working  together 

develop  the  power  witti  about  ije  cub.  ft.  per  second.    In  some 

teals  the  efficiency  was  74  %  with  the  outer  ring  working  alone, 

7S-4%  with  the  outer  and  middle  ring  working  and  a  fall  of 

7  ft.,  and  Bo'i^with  all  (he  ringi  working. 

I  204.  Sfted  CoKmini.—Vrhai  turbines  are  med  to  drive 
dynanwfl  direct,  the  question  of  speed  regulation  Is  ol  great  im- 
portance. Steam  engines  using  a  light  elastic  fluid  can  be  easily 
regulated  by  govemon  acting  on  throttle  or  eipantion  valvca. 
It  it  difleceot  with  water  lurbina  using  a  fluid  of  (leal  iacnia. 


In  one  of  the  Niagara  penstocks  there  are  400  toiit  of  watt 
Bowing  at  10  It.  per  tecond,  oppoting  enormous  resistance  to  rapl 
change  of  Ipeed  of  Sow.  The  tluics  of  water  turbines  abo  at 
necesHiily  laife  and  heavy.    Hence  relay  gBvcmora  muM  b 


io6 
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UKd.  ud  the  tendency  of  nby  guvenion  to  hoot  must  be 
ovucome.  la  Ihe  NLigam  F»lls  Power  Houie  No.  i,  acb  tur- 
bine hu  a  very  Kiuitive  centiif  ugfti  govemor  acliiig  cm  i  ratchet 
reUy.  The  governor  puumLo  geu  one  or  other  ol  two  rslchets 
drivia  by  ihe  turbine  iuelf.  According  u  one  or  ilie  other 
ratchet  ia  in  geir  the  iluica  are  raised  or  lowered.  By  a  anb- 
sdiary  *irangement  the  ratchets  are  gradually  put  out  o[  g»r 
uole&i  the  governor  puts  them  in  gear  again»  and  thii  prevents  the 
over  correction  of  the  speed  from  the  lag  in  the  action  of  the 
govemor.  In  the  Niagara  Power  House  No.  i,  the  relay  is  an 
hydraulic  relay  similar  in  principle,  but  rather  more  complicated 
in  airangenient,  to  that  shown  in  Kg.  so6,  which  is  a  governor 
used  for  the  iijoh-p.  turbines  at  Lyons.  The  sensitive  governor 
G  opens  a  vUve  and  puts  into  action  a  plunger  driven  by  oil 
pressure  from  an  oil  reservoir.  As  the  plunger  moves  forward 
it  gradually  closes  the  oQ  admission  valve  by  towering  the 
fulcrum  cod /of  the  valve  lever  which  rests  on  a  wed^  V  attached 
to  the  plunger.     If  the  speed  is  still  too  high,  the  govcmoT  tt- 

presHue  b  ijoo  lb  per  sq.  In.  Ope  nuiltmelrt  of  movemcol  of 
the  governor  sleeve  completely  opens  the  relay  vilve,  and  the 
reUy  plunger  eieits  a  force  of  jo  toot.  The  sluico  cm  be 
completely  opened  or  shut  in  twelve  Kcondi.  The  ordinary 
vaiiatioD  of  speed  of  the  turbirie  with  varying  load  does  not 
exceed  1%.  If  all  the  load  is  thrown  oB,  the  momentary 
vitialion  of  speed  is  not  more  than  s%.  To  prevent  hydraulic 
shocli  in  the  supply  pipes,  a  relief  valve  Is  provided  which  opens 

i  905.  Th  Hydraulic  Ram.— Tat  hydrauUc  lani  is  an  arrange- 
ment by  which  a  quantity  of  water  falling  a  distance  k  lonts 
a  portion  of  the  water  10  rise  to  a  height  ky,  greater  than  k. 

enters  from  some  natural  stream.  A  pipe  i  of  considerable 
length  conducts  the  water  to  a  lower  level,  where  it  is  discharged 
inlermitlently  through  a  self-acting  pulsating  valve  at  if.  The 
supply  pipe  i  may  he  £ttcd  with  a  flap  valve  tor  slopping  Ihe 


of  Ihe  water  whlc 

pipe  below  Ihe  p 

open  the  flap  alter  ii  has  been  raised  by  the  action  of  the  upper 

float.    The  length  of  ch-in  is  adjusted  so  that  the  upper  float 

odhedircclriiin 

with  muddy  wale 

doses.     The  pipe  1  should  be  as  long  and  as  straight  as  poKihle, 
and  as  it  is  subiectcd  to  consideiable  pressure  from  the  sudden 

Instead  of  hliing 

this  open!  an  aperture  }  in.  in  diameter,  made  in  a  bcu*  (ciew 
plug  b.  The  hole  is  reduced  to  ^  in.  in  diameter  at  the  outes 
end  of  the  plug  and  is  closed  by  a  small  valve  <^«niog  inwards. 
Through  this,  during  the  rebound  after  each  stroke  of  the.  ru. 
a  small  quantity  of  air  is  sucked  in  which  keejia  the  air  vtMel 
supplied  with  its  elastic  cushidh  of  air. 

During  the  recoil  after  a  sudden  doung  of  the  vstve  J,  the 
pressure  below  it  is  diminished  and  the  valve  opens,  permittinf 
outflow.  In  conserjuence  of  the  flow  through  this  valve,  the 
water  in  the  supply  pipe  acquires  a  gradually  inciauing  vdodly. 
The  upward  flow  of 
the  water,  towarrls  the  ..— _ 

valve  d.  increases  Ihe 
pressure  tending  to  lift 


open      the      delivery 


vessel    As  the  11 


repeated 

Part 

f  Ihe 

energy 

nd  expanding  Ih 

iself. 

Thisca 

isesaieoil 

OHlof  the  wa 
ached  to  the  r 


pump  valvB 


ry  valve  as  in  the  ordinary  ram,  the 

jack.     This  piston  lids  and  forces 
r  through  ordinary 


PmiFS 


note,}. 

jointed,  a  is  an  air  vessel,  and  (  Ihe  delivery  pipe  leading  to 
Ihe  re^rvoir  at  a  higher  level  than  A.  into  which  water  is  to  be 
pumped.  Fig.  loS  shows  in  section  the  construction  of  Ihe  ram 
itself,  d  is  the  pulsating  discharge  valve  already  mentioned, 
which  opens  inwards  and  downwards.  The  stroke  of  the  valve 
u  regulated  by  the  coller  through  the  spindle,  under  which  are 
washers  by  which  the  amount  of  fall  can  be  regulated.  At  a 
is  a  delivery  valve,  opening  outwards,  which  is  often  a  biH- 
vahie  but  sometimes  a  flap-valve.  The  water  which  is  pumped 
passes  through  thb  valve  into  Ihe  alt  vessel  d,  from  which  it 
flows  by  Ihe  delivery  pipe  in  a  regular 


\  »6.  The  diflereni  classes  of  pumps  corre- 
spond almost  exactly  to  the  diflerent  classes 
of  water  motors,  although  the  mechanical 
details  of  the  construction  are  aomewhal 
dlHerent.  They  are  properly  revcr3ed  water 
motors.  Ordinary  reciprocating  pumps  roire- 
spond  to  water-pressure  engine*.  Chain 
and  bucket  pumps  are  in  ptiodple  umilar 


fbya, 


undelshot  water  wheels, 
or  liouble  acting,  arul  difler 
machinery.     They  may  be 


d  Ihe  01 


r  valve  1 


ir  vessel  is 


il  Cham 


r  drawn  Ihtougb  a  fool  valve  « 
:nl  of  Ihe  pump  bucket  is  forced  Ibiough  the  bucket 
lien  it  dcscends.and  lifted  by  the  bucket  when  it  tcascendi. 
imps  give  an  intelmillenl  discharge. 
inf  or  Font  Pampi,  in  which  the  water  drawn  through 
valve  is  displace]  by  the  descent  of  I  solid  plunger,  and 
htough  a  delivery  valve.     They  have  the  advanUge  that 
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the  frictkm  is  less  than  that  of  lift  pumps,  and  the  packing 
roiud  the  phinger  »  easily  accessible,  whilst  that  round  a  lift 
pump  bucket  is  not.   The  6ow  is  intennittenL 

3.  Tk*  DoMbU-acttHg  Force  Pump  is  in  principle  a  double 
plunger  pump.  The  discharge  6uctuates  from  zero  to  a  maximum 
and  back  to  zero  each  stroke,  but  is  not  arrested  for  any 
appreciable  time. 

4.  BMcJtd  and  Plunger  Pumps  consist  of  a  lift  pump  bucket 
combioed  with  a  plunger  of  half  its  area.  The  flow  varies  as  in 
a  double-acting  pump. 

5.  Diaphragm  Pumps  have  been  used,  in  which  the  solid 
plunger  is  replaced  by  an  elastic  diaphragm,  alternately  depressed 
into  and  raised  out  of  a  cylinder. 

As  stngle<actiiig  pumps  give  an  intermittent  discharge  threie 
are  fcoerally  used  on  cranks  at  120^  But  with  all  pumps  the 
yariatioa  of  velocity  of  discharge  would  cause  great  waste  of  work 
in  the  ddiveiy  pipes  when  they  are  tong,  and  even  danger  from 
the  hydraulic  ramming  action  of  the  long  column  of  water. 
An  air  vessel  is  interposed  between  the  pump  and  the  delivery 
pipes,  of  a  volume  from  5  to  100  times  the  space  described  by 
tLe  plunger  per  stroke.  The  air  in  this  must  be  replenished 
from  time  to  time,  or  continuously,  by  a  special  air-pump. 
At  low  speeds  not  exceeding  30  ft.  per  minute  the  delivery  of  a 
pump  is  about  90  to  95%  of  the  volume  described  by  the  plunger 
or  bucket,  from  5  to  to%  of  the  discharge  being  k>st  by  leakage. 
At  kifl)i  speeds  the  quantity  pumped  occasionally  exceeds  the 
votuoie  described  by  the  plunger,  the  momentum  of  the  water 
keeping  the  valves  open  after  the  turn  of  the  stroke. 

The  vekxity  of  la^  mining  pumps  is  about  140  ft.  per  minute, 
the  indoor  or  suction  stroke  being  sometimes  made  at  250  ft. 
per  minute.  Rotative  pumping  engines  of  large  size  have  a 
plunger  speed  of  90  ft.  per  minute.  Small  rotative  pumps  are 
run  faster,  but  at  some  loss  of  efficiency.  Fire-engine  pumps 
have  a  speed  of  180  to  220  ft.  per  minute. 

The  effideacy  of  reciprocating  pumps  varies  very  greatly. 

Small  redprocating  pumps,  with  metal  valves  on  lifts  of  15  ft., 

were  found  by  Morin  to  have  an  efficiency  of  x6  to  40%,  or  on 

the  average  25%.    When  used  to  pump  water  at  considerable 

pressure,  through  bose  pipes,  the  efficiency  rose  to  from  28  to 

57!*.  or  on  the  average,  with  50  to  xoo  ft.  of  lift,  about  50%. 

A  Urge  pump  with  barreb  18  in.  diameter,  at  speeds  under  60 

ft.  per  minute,  gave  the  following  results: — 

Lift  in  feet  .       .       .     14J  34  47 

EAciency  .       .     '46  '66  '70 

Tbe  very  large  steam-pumps  empk>ycd  for  waterworks, 
V'th  150  ft.  or  more  of  lift,  appear  to  reach  an  efficiency  of  90%. 
Rut  indttding  the  friction  of  the  discharge  pipes.  Reckoned  on 
(he  indicated  work  of  the  steam-engine  the  efficiency  may  be 

Many  small  pumps  arc  now  driven  electrically  and  are  usually 
threeHhrow  sin^*acttng  pumps  driven  from  the  electric  motor 
by  gearicif.  It  is  not  convenient  to  vary  the  speed  of  the  motor 
to  accommodate  it  to  the  varying  rate  of  pumping  usually  required. 
Measn  Hayward  Tyler  have  introduced  a  mechanism  for  varying 
tJ^  stroke  of  tbe  pumps  (Sinclair's  patent)  from  full  stroke 
to  bH,  without  stopping  the  pumps. 

f  207.  Cenlri/uial  Pump. — For  large  volumes  of  water  on 
1^'s  Bot  exceeding  about  60  ft.  the  most  convenient  pump  is 
the  centrifugal  pump.  Recent  improvements  have  made  it 
i\iiUble  abo  for  very  high  lifts.  It  consists  of  a  wheel  or  fan 
«ub  curved  vanes  enclosed  in  an  annular  chamber.  Water  flows 
D  at  the  centre  and  is  discharged  at  the  periphery.  The  fan 
Buy  rotate  in  a  vertical  or  horizontal  plane  and  the  water  may 
niter  00  one  or  both  sides  of  the  fan.  In  the  latter  case  there 
ts  DO  axial  unbalanced  pressure.  The  fan  and  its  casing  must 
be  6Ikd  with  water  before  it  can  start,  so  that  if  not  drowned 
tbere  most  be  a  foot  valve  on  the  suction  pipe.  When  no  special 
attestion  needs  to  be  paid  to  efficiency  the  water  may  have  a 
^^^bcity  of  6  to  7  ft.  in  the  suction  and  delivery  pipes.  The  fan 
«fln  itts  6  to  12  vanes.  For  a  double-inlet  fan  of  diameter 
D.  the  diameter  of  the  inlets  is  Dfi.  If  Q  is  the  discharge  in 
^^^  n.  pcrscooad  D«*about  0-6  VQ  in  average  cases.    The 


peripheral  speed  is  a  little  greater  than  the  velocity  due  to  the  lift. 
Ordinary  centrifugal  pumps  will  have  an  efficiency  of  40  to  60%. 

The  first  pump  of  this  kind  which  attracted  notice  was  one 
exhibited  by  J.  G.  Appold  in  1851,  and  the  spedal  features  of 
his  pump  have  been  retained  in  the  best  pumps  since  constructed. 
Appold's  pump  raised  continuously  a  volume  of  water  equal  to 
1400  times  its  own  capacity  per  minute.  It  had  no  valves,  and 
it  permitted  the  passage  of  solid  bodies,  such  as  walnuts  and 
oranges,  without  obstruction  to  its  working.  Its  efficiency  was 
also  found  to  be  good. 

Fig.  30Q  shows  the  ordinary  form  of  a  centrifugal  pump. 
The  pump  disk  and  vanes  B  are  cast  in  one,  usually  of  bronze, 


Fig.  209. 

and  the  disk  is  keyed  on  the  driving  shaft  C.  The  casing  A 
has  a  spirally  enlarging  discharge  passage  into  the  discharge 
pipe  K.  A  cover  L  gives  access  to  the  pump.  S  is  the  suction 
pipe  which  opens  into  the  pump  disk  on  both  sides  at  D. 

Fig.  210  shows  a  centrifug^  pump  differing  from  ordinary 
centrifugal  pumps  in  one  feature  only.  The  water  rises  through 
a  suction  pipe  S,  which  divides  so  as  to  enter  the  pump  wheel 
W  at  the  centre  on  each  side.  The  pump  disk  or  wheel  is  very 
similar  to  a  turbine  wheel.  It  is  keyed  on  a  shaft  driven  by  a 
belt  on  a  fast  and  loose  pulley  arrangement  at  P.  The  water 
rotating  in  the  pump  disk  presses  outwards,  and  if  the  speed  is 
sufficient  a  continuous  flow  is  maintained  through  the  pump 
and  into  the  discharge  pipe  D.  The  special  feature  in  this  pump 
is  that  the  water,  discharged  by  the  pump  disk  with  a  whirling 
velocity  of  not  inconsiderable  magnitude,  is  allowed  to  continue 
rotation  in  a  chamber  somewhat  larger  than  the  pump.  The 
use  of  this  whirlpool  chamber  was  hrst  suggested  by  Professor 
James  Thomson.  It  utilizes  the  energy  due  to  the  whirling 
velocity  of  the  water  which  in  most  pumps  is  wasted  in  eddies 
in  the  discharge  pipe.  In  the  pump  shown  guide-blades  are  also 
added  which  have  the  direction  of  the  stream  lines  in  a  free 
vortex.  They  do  not  therefore  interfere  with  the  action  of  the 
water  when  pumping  the  normal  quantity,  but  only  prevent 
irregular  motion.  At  A  is  a  plug  by  which  the  pump  case  is 
filled  before  starting.  If  the  pump  is  above  the  water  to  be 
pumped,  a  foot  valve  is  required  to  permit  the  pump  to  be  filled. 
Sometimes  instead  of  the  foot  valve  a  delivery  valve  is  used, 
an  air-pump  or  steam  jet  pump  being  employed  to  exhaust  the 
air  from  the  pump  case. 

I  208.  Design  and  Proportions  of  a  Centrifngat  Pump.—Tlw  design 
of  the  pump  disk  is  very  simple.  Let  f„  r#  be  the  radii  of  the  inlet 
and  outlet  surfaces  of  the  pump  disk.  d,.  d»  the  clear  axial  width  at 
those  radii.    Tbe  velocity  of  flow  through  the  pump  may  be.uken 
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i  sii.  Air-i.fi /'■iiifi.— An  Interodng  and  (iniple  method  of 
pumping  by  con^rened  air,  lovealedby  Dr  J.  Fohl^of  Aiiiona, 
is  likely  to  be  very  uieful  in  certaht  caiea.  SuppoK  I  tiling 
main  placed  tn  a  deep  bore  bole  In  wbich  there  ii  a  (onaidcrable 
depth  of  water.  Air  compreMCd  to  a  luSdent  preuurt  ii  coh- 
plpe  and  iatroduced  at  the  lower  end  ol  the  riling 
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1900).  Maxwell  found  the  best  results  when  the  nitioof  immersion 
to  bft  was  J  to  I  at  the  sUrt  and  2-2  to  i  at  the  end  of  the  triaL 
In  these  conditions  the  eflkiency  was  37%  calculated  on  the 
indicated  h.p  of  the  steam-engine,  and  46%  calculated  on  the 
indicated  work  of  the  compressor  2  7  volumes  of  free  air  were 
used  to  I  of  water  lifted.  The  system  is  siutable  for  temporary 
purposes,  especially  as  the  quantity  of  water  raised  is  much 
greater  than  could  be  pumped  by  any  other  system  in  a  bore 
hole  of  a  given  size.  It  is  useful  for  clearing  a  boring  of  sand 
and  nuty  be  advantageously  used  permanently  when  a  bormg 
is  in  sand  or  gravel  which  cannot  be  kept  out  of  the  bore  hole. 
The  imtial  cost  is  smalL 

§  213  Centrifugal  Fans. — Centrifugal  fans  are  constructed 
similarly  to  centrifugal  pumps,  and  are  used  for  compressing 
air. to  pressures  not  exceeding  10  to  is  in.  of  water-column 
With  this  small  variation  of  pressure  the  variation  of  volume 
and  density  of  the  air  may  be  neglected  without  sensible  error. 
The  conditions  of  pressure  and  discharge  for  fans  are  gener- 
ally less  accurately  known  than  in  the  case  of  pumps,  and  the 
design  of  fans  is  generally  somewhat  crude.  They  seldom  have 
whirlpool  chambers,  though  a  large  expanding  outlet  is  pro- 
vided in  the  case  ol  the  important  Guibal  fans  used  in  mine 
ventilation. 

It  is  usual  to  reckon  the  difference  of  pressure  at  the  inlet 
and  outlet  of  a  fan  in  inches  oi  water-column.  One  inch  of  water- 
column  ■■64-4  ft.  of  air  at  average  atmospheric  pressure  "5-2lb  per 
sq.  ft. 

Roughly  the  pressure-head  produced  in  a  fan  without  means  of 
utilizing  the  kinetic  energy  of  discharge  would  be  c'/2^  ft.  of  air.  or 
0*00024 1*  in.  of  water,  where  v  is  the  velocity  of  the  tips  of  the  fan 
blades  m  feet  per  second.  If  ^  is  the  diameter  01  the  fan  and  ( the  width 
at  the  external  circumference,  then  wdt  is  the  diacharve  area  of  the  fan 
disk.  If  Q  is  the  discharge  in  cub.  ft.  per  sec.  h  "Qlrdt  u  the  radul 
velocity  of  discharge  which  is  numerically  equal  to  the  discharge  per 
square  loot  of  outlet  in  cubic  feet  per  second.  As  both  the  losKs  m  the  tan . 
and  the  work  done  are  roughly  proportional  to  m*  in  fans  of  the  same 
type,  and  are  also  proportional  to  the  gauge  pressure  p,  then  if  the 
losses  are  to  be  a  consunt  perccnuge  of  the  work  done  m  may  be 
taken  proportional  to  V  P-  In  ordinary  cases  m  aabout  22^  p.  The 
width  I  01  the  fan  is  generally  frum  0-35  to  o-iSd.  Hence  if  Q  is 
given,  the  diameter  of  the  fan  should  be: — 

Forl-o-35rf,  </-o-2oV(Q/Vp)    / 

For  t  -0-454,  d  -o-  18V  (Q/V  p) 

If  p  is  the  pressure  difference  in  the  fan  in  inches  of  water,  and  N  the 

revolutions  of  fan, 

»-wrfN/6o  ft.  per  sec. 

N  —  1230V  Pid  revs,  per  min. 
As  the  pressure  difference  b  small,  the  work  done  in  compressing  the 
air  is  almost  exactly  5  2pQ  foot-pounds  per  second.  Usually,  however, 
the  kinetic  energy  of  the  air  in  tne  discharge  pipe  is  not  inconsiderable 
compared  with  the  work  done  in  compression.  If  w  is  the  velocity 
of  the  air  where  the  discharge  oressure  is  measured,  the  air  carries 
away  v*/?!!  foot-pounds  per  lb  ot  air  as  kinetic  energy.  In  Q cubic  feet 
or  o-o8o7Qtb  the  kinetic  energy  is  0-00125  Q"^  foot-pounds  per 
second. 

The  eflictcncy  of  fans  is  reckoned  in  two  ways.  If  B.H.P  is  the 
effective  horse-power  applied  at  the  fan  shaft,  then  the  efficiency 
reckoned  on  the  work  ol  compression  is 

f-5-2/K3/550B.H.P. 

On  the  other  hand,  if  the  kinetic  energy  in  the  delivery  pipe  is  taken 
as  part  of  the  useful  work  the  efficiency  is 

fi-  (5-2pQ+o-ooi25Qw»)/55oB.H.P. 
Although  the  theory  abo\T  is  a  rou^h  one  it  agrees  sufficiently  »ith 
experiment,  with  some  merely  numencal  modifications. 

An  extremely  interesting  experimental  investigation  of  the  action 
of  centrifugal  fans  has  been  made  by  H.  Heenan  and  W  Gilbert 
(Proc.  Inst.  Ct9  Eng.  vol.  123.  p.  272).  The  fans  delivered  through  an 
air  trunk  in  which  different  resistances  could  be  obuined  by  intro- 
ducing diaphragms  with  circular  apertures  of  different  sizes,  bupposc 
a  fan  run  at  constant  speed  with  different  resistances  and  the  com- 
pression pressure,  discharge  and  brake  horse-power  measured.  The 
results  plot  in  such  a  diagram  as  is  shown  in  fig.  21  v  The  less  the 
resisUnce  to  discharge,  that  is  the  larger  the  opening  in  the  air  trunk, 
the  greater  the  quantity  of  air  discharged  at  the  given  speed  of  the 
fan.  On  the  other  hand  the  compression  pressure  diminishes.  The 
curve  noarked  total  gauge  is  the  compression  prcssure+the  velocity 
head  in  the  discharge  pipe,  both  in  inches  of  w^tcr.  This  curve  falls, 
but  not  neariy  so  much  as  the  compression  curve,  when  the  resist- 
ance in  the  air  trunk  is  diminished.  The  brake  horse-power  increases 
as  the  resistance  is  diminished  because  the  volume  of  discharge  in- 
creases very  much.    The  curve  marked  efficiency  is  the  efficiency 


calculated  on  the  work  of  compression  only.  It  is  sero  for  no  dm- 
charge,  and  zero  also  when  there  is  no  resistance  and  all  the  eaerpf 
given  to  the  air  is  earned  away  as  kinetic  ener^  There  is  a  dt*- 
cnarge  for  which  this  efficiency  is  a  maximum ;  it  is  about  half  the 
discMrve  which  there  is  when  there  is  no  resistance  and  the  delivery 
pipe  is  lull  open.  The  conditions  of  speed  and  discharge  correspond- 
ing to  the  greatest  efficiency  of  compression  are  those  ordinarily 
taken  as  the  best  normal  conditions  of  working.    The  curve  marked 
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toul  efficiency  ^ves  the  efficiency  cakrulated  on  the  work  of  com- 

eression  and  kinetic  energ^y  of  discharge.  Messrs  Gilbert  and 
[eenan  found  the  efficiencies  of  ordinary  fans  calculated  on  the 
compression  to  be  40  to  60%  when  working  at  about  normal 
conditions. 

Taking  some  of  Messrs  Heenan  and  Gilbert's  results  for  ordinary 
fans  in  normal  conditions,  they  have  been  found  to  agree  fairly  with 
the  following  approximate  rules.  Let  p«  be  the  compression  pressure 
and  9  the  volume  discharged  per  second  per  square  foot  of  outlet  area  of 
fan  Then  the  toul  gauge  pressure  due  to  pressure  of  compresoioci 
and  velocity  of  discharge  is  approximately  p-Pc-f-o-oooi^  in.  of 
water,  so  that  if  Pt  is  given,  p  can  be  found  approximately.  The 
pressure  p  depends  on  the  circumfercntui  speed  v  of  the  fan  disk"- 

p ^00002^1^  in.  ol  water 

S-63VP  ft.  per  sec. 
The  discharge  per  square  foot  of  outlet  of  fan  is — 

9  •  15  to  18V  P  cub.  ft.  per  sec. 
The  total  discharge  is 


For 


Qmrdtqm^j  to  56  di'^p 
t -  350.     rf - o  22  to 025 V (Q/V p)  ft. 

/  -  45<f.      d  -0-20  to  0-22V  (Q/VP)  ft. 

N-I203VP/4. 


These  approximate  equations,  which  are  derived  purely  from 
experiment,  do  not  differ  greatly  from  those  obtained  by  the  rough 
theory  ffiven  above.  The  theory  helps  to  explain  the  reason  for  the 
form  oithe  empirical  results.  (W.  C  U.) 

HYDRAZINE  (Diaiooocen),  N2H«  or  Hi  NNHs,  a  compound 
of  hydrogen  and  nitrogen,  first  prepared  by  Th.  Curtius  in  1887 
from  diazo-acetic  ester,  NjCHCOjCjH*.  This  ester,  which  is 
obtained  by  the  action  of  potassium  nitrate  on  the  hydrochloride 
of  amidoacetic  ester,  yields  on  hydrolysis  with  hot  concentrated 
potassium  hydroxide  an  add,  which  Curtius  regarded  as 
C»HiN«(COtH)a,  but  which  A.  Hantzsch  and  O.  SUberrad 
(Ber.,  igoo,  33,  p.  58)  showed  to  be  CtHjN^CCOiH)!.  bisdiazo- 
acetic  acid.  On  digestion  of  its  warm  aqueous  scJution  with 
warm  dilute  sulphuric  acid,  hydrazine  sulphate  and  oxalic  add 
are  obtained.  C.  A.  Lobry  de  Bruyn  (Ber.,  1895,  28,  p.  3085) 
prepared  free  hydrazine  by  dissolving  its  hydrochloride  in 
methyl  alcohol  and  adding  sodium  metbylate;  sodium  chloride 
was  precipitated  and  the  residual  liquid  aifterwards  fractionated 
under  reduced  pressure.  It  can  also  be  prepared  by  redudng 
potassium  diniirososulphonate  in  ice  cold  water  by  means  of 
sodium  amalgam: — 


HYDRAZONE— HYDROCEPHALUS 


F.  J.  SdKMlkov  (7.  Xa».  Pkyj.  Ckcm.  Sac..  i«o;,  3;,  p.  1) 

obUiHd  hydiuiae  by  oxidixiiix  urea  vilh  sodium  faypochloritc 
b  liie  pRKDcc  d(  bcnuldchydc,  which,  by  combining  with  Ihc 
hydiuiiw,  pcolcctcd  il  from  oiida^ioo.     F.  Ruchig  (Gci 
Faeceil  t^jQj,  1900)  obUioed  food  yields  by  oxidizinf  amm 
viLli  Kidiuiii  hyinchlorite  in  ululions  made  viicoui  wilh  . 
fitt  kyiciBat  a  a  colourloi  liquid  which  boili  il  ii]-; 
aad  ulidiBa  about  o*  C.  to  colourleu  cryilals;   i[  ii  ha 
tkia  wiict,  is  which  il  diuolva  wilh  riic  ol  Icmpcnlun. 
il  rapidly  oaidiani  on  cipnuTC,  a  a  Ktrong  nducing  agcnl, 
reacU  viconuily  with  the  halogcna.     Under  ccitaLn  condil 
it  Bay  be  oudind  to  aioimide  (A.  W.  Brawu  and  F.  F. 
SWtuHy.  J.  Aaur.  CS.,  190S,  p.  jj).     By  Indional  disLiUa- 
(im  gl  iU  ai)ueoui  solution   hydrazine   hydrate    NiHiKiO 
(«  pahapi  HiN-NHiOlI),  a  strong  base,  is  obtained,  ' 


1  i+J  . 


n  (A.  S 


/.  Cirm.  Sac.,  i«o«,  B5,  p.  qij).  The  sulphate  NiHiHiSO., 
oysillias  in  ubiel  which  are  slightly  soluble  in  cold  water 
aad  Rsdily  solublt  in  hot  watery  it  is  decomposed  by  heating 
•ban  'SB*  C.  wilh  tiplosive  evolution  of  iu  and  libtraiioD  oF 
RilphBr.  By  the  addition  ot  barium  chloride  to  the  lulphalt,  a 
uluiKn  of  ifat  bydiDchbride  is  obtained,  Itom  which  the 
dyitalUied  lall  may  be  obtained  on  evaporation. 


|«!i«l  (Bw,.  iMj.  I 


■ltd  by  Emi! 


IVn»thydniiiie  i>  libminJ  Itom  il  .   1'  .:,.l.-  ~^  nbtained 

Mnr.    The  dia»i»unch1onde,  by  :        allulint 

by  UH  dm  ami  acetic  acid  taphenylhydraiinc  poluiunl  lulpKilt. 
Tlu  nh  i>  ikn  hydmlyKd  by  hcaliiiE  it  with  hydtuchlaric  acid— 
&HJ<k:i  +  K.5O1  -  KCl  +  CH.Ni  SOjK, 

cat^v.so.K  +  ah  -  CiH.nhnksOiK. 

C.HbVH'NH'S0iK-t-HO-)-Hi0-CJIi-NH'NH.'Ha+KHS0t 
FViTaydiuse  11  ■  cokxiilm  dly  liquid  which  lunu  brown  m 
opwin,  II  boili  ■!  141"  C.  and  nulu  at  ii-s*  C.  Il  la  sJiihtly 
•Jit*  10  water,  and  is  rtfoiwry  basic,  foraiiin  well-deftoed  salts 

t'-^p|uel|  laeiiBpIt  a>  aldehydn  aiHl  kelonet)  phenylhydraiine 
e^MimV^SMT  and  ihe'tMrnaiioB  oTw^hdcfiiied  ky^aunii 


>«gf  phntylhydra 


,   .     .  r^Jhydro 

I.nc  are  produced-CHiNHNH,  +  3H  - 
I  B  aljD  M  moat  imponani  synthetic  reaeenl, 
D-acetic  ester  10  form  phenyl  meThylpyrasolDne, 
le  tq.T.)  may  he  obtained.  Indoln  (o.fr)  are 
lain  hydraiones  with  anhydmji  uncchioaide; 
PVTTI1&  (o.i.l  and  many  olhei  lypri  of  oianic 
ilbesiaed  by  the  useot  luiiablc  phenylhydiuine 


a  cbemklry,  a  c 

it!BUiBa  Id  ■  hydiaaiH  with  s 
■nui  KBtwiis). 

BTMUKiSMNI.  in  chemistry, 
bini^L    Many  occur  in  nature  in  ine  ireei 
uiuiJ  las,  petnJeum  did  paiaffin  are  entii 
*k1>  bodies;  oibei  natural  sounes  are  India- r 
ulctruiaeaenlia]  oils.     They  are  aiso  reveal 
"^  ia  iUiB,  comets  and  the  sun.    Of  artiGcii 
■ncd  !ruiU  and  imponant  is  provided  by  tbc  destructive  or 
dry  djiUBatioB  at  maiiy  organic  wbslances;   familiar  eiamplci 
a  of  coal,  which  yields  ordinary  lighting  gas, 

IB  hydrocarbons,  and  also  coal  tar.  which. 

ional  distkUaiiona,  yickb  tuny  liquid  aad 


I  compound  of  carbon  and 

1  are  entirely  composed  of 
Lre  india-rubber,  turpentine 
;d  by  the  qtectro- 
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solid  hydrocarbons.  aD  of  high  industrial  vahJe.  For  detaila 
reference  should  be  made  to  the  articles  wherein  the  above 
subjects  arc  treated.  From  the  chemical  point  of  view  the 
hydrocarbons  are  of  fundamehtal  importance,  and,  on  accouiU 
□t  their  great  number,  and  still  greater  pumbet  of  derivatives, 
separate  branch  of  the  science,  namely, 


niiliy. 


ir  cUidfical 


HYDROCELE  (Cr.  Ui 
medical  term  for  any  collection  of  Suid  other  than  pus  or  Mood 
in  the  neighbourhood  ol  the  testis  or  cord.  The  fiidd  is  usually 
serous.  Hydrocele  maybe  congenital  or  arise  m  the  middle-aged 
without  apparent  cause,  but  it  is  usually  associated  wilh  chronic 
orchitis  or  with  tertiary  syphilitic  enlargements.  The  hydrocele 
appears  as  a  rounded,  fluctuating  translucent  swelling  in  the 
greatly  disteuded  causes  a  dragging  pain. 


Palliativi 


,   the 


o  Uppinj 


t  afterw 


?lically  ai 


HYDROCEPHALUa   (Cr.  Uup,   wate 


cepbalus   is   another   name   for   tuberculous   me 

MENIKI^TiS). 

Chronic  hyiracepkaSta,  or  "water  on  the  brain,' 


q[  difficulty  in  panurilio 

n.     Il  is  howe 

ver  more  commonly 

developed  in  the  first  sii 

months  of  life 

but  it  ocamonally 

.rises  in  older  children,  or 

even  in  adults. 

The  chief  symptom 

lue  of  the  upper 

pan  of  the  hud  out 

«  or  the  rest  of  the  body.    Occurring 

bones  of  the  skull  have  not  become 

welded  together,  the  enla 

gement  may  go 

utent,  the  spaces  belwee 

the  bones  been 

tning  more  and  more 

ed  case  the  defo 

mily  is  very  striking; 

he  upper  pan  of  the  lo 

abnormally,  and  the 

ibilal  plates  ol  the  Cronlal  bone  being  i 

clined  iorwards  give 

also  peculiar  rolling 

naU, and  this,. 

th  the  enlarged  head. 

gives  a  remarkable  aged  e 

ipreaiioB  lo  the 

child.    The  body  is 

thin,  the  hail  is  scanty  and  fine  and 

the  teeth  ct 

The  average  drcunifcience  0 
the  normal  child  it  is  of  coun 
cepbalus  the  head  of  an  intani 


in  Cardins 


d  33  IT 


less.  In  chronic  hydro- 
nonths  old  has  measured 
VI  died  in  Guy's 


innot  be  supported  by  the  neck,  and  tl 

loslly  in  the  recumbent  posture.    The  eipansibilily  of  the  skull 

itcrially  aSecled  by  the  presence  ot  the  fluid.  The  cerebral 
:ntricles  an  distended,  and  the  convolutions  an  flattened, 
ccasionally  the  Suid  escapes  into  the  cavity  of  the  cranium, 
hich  il  fills,  pressing  down  the  brain  lo  the  base  of  the  skulL 
B  a  caasequence,  the  functions  of  the  braia  are  interfered 
ith.  and  the  menial  condition  is  impaired.  The  child  is  dull, 
iilesa  and  iiritable,  and  sometimes  imbecile.  The  special  senses 
:come  aSrcted  as  the  disease  advances;  sight  ia  often  lost,  as 
also  hearing.  Hydrocephalic  children  generafly  sink  in  a  few 
ars;   nevertheless  there  havf^beeo  instances  of  persons  wilh 


:tion.  and  childrei 
a  slight  degree,  an 


•er,  the  t 


ung  to  en 


112 


Viriom  nutbodi  of  tieitmnit  luve  bets 
mulls  *n  luuAlufacioiy.  Compioiion  af  tbe 
toi  tbc  mdmlnutnlLOD  of  mercury  with  The  view  of  promoting 
tbWHption  of  the  fluid,  uv  dov  little  resorted  to.  Tapping  the 
Buid  [lom  time  to  lime  through  one  o(  the  ipara  betirnn  the 
bous,  drawing  off  t  liltk,  ud  tberesEter  employing  gtotle 
pnsure.  hu  been  tried,  but  tuily  Willi  benefiL  Attempt!  have 
■lut  hccn  made  to  eiuhliih  a  petmUKUl  dninage  between  the 
interior  of  the  laleial  ventricle  and  the  sub-dunl  apace,  and 
belwem  the  lumbar  repon  of  the  spine  and  the  abdomen,  but 
without  utisfactoiy  nsuita.  On  the  whole,  the  pbuioE  treatment 
which  aimi  at  maintaining  the  patient's  nutiilion  by  ^propriate 
food  and  lonica  is  the  meat  ntioaal  and  luccaahit.   (£-  0.*) 

HTDROCHAHIDBAK  in  boluy,  1  lutuia!  order  ot  Mono- 
cotyledons, bekmging  lo  the  series  HelolHeK.  Tbey  arc  wiler- 
planls,  leprcKoted  in  Biitun  by  fng-bil  {HydrKtaris  Unrnu- 
mua)  and  witer-soldier  (SlraliBUi  alaUii).  The  oidei  cmtiins 
about  fifty  tpedefl  in  fifteen  genera,  twelve  of  which  occur  in 
hah  wata  while  three  are  marine:  and  includes  both  floating 

BydncMcrit  Boats 


HYDROCHARIDEAE 

ipl0]Til,but  the 


one  native  of  uopicsl 
Aria,  Ibe  other  in- 
habiting the  warmer 
pant  of  both  hemi- 
^jhcrea  and  reaching 

Europe.     It  grows  in 
'  1  the  bottom 


duster  of  long,  nair 

plant!  ate  formed 
^  the  end  of  horizon 

^  Another  type 
is        represented    by 

waler-lbymcwbich  has  been  inlnduced  into  the  Biiiisfa  blea  fmia 
North  America.  It  is  a  small,  submerged  [Jant  with  kmg,  slender 
branching  stem*  beuing  whoils  of  narrow  tooihed  leavci;  the 
flowers  ippeac  at  the  suifui  when  mature  Haiopkila,  Emtoliu 
and  Tidauia  are  submerged  nuiitime  plants  foimd  on  tropical 
coasts,  mainly  in  the  Indian  and  Paci£c  oceans;  HahfkiU  bu 
.  an  ekHi(Med  item  rooting  at  the  oodei;  EiOuiia  a  short,  thick 


penislent  hard-bait  ttnnds  of  the  teava;  Ttdbuu  has  a 
creeping  rooting  Mem  with  uprighl  branches  bearii^  crowded 
itra[»«haped  leave*  in  two  rows.  The  Bowers  iprinf  from,  er  ire 
endoocd  in,  a  ^ulbe,  aut  are  unisexual  and  rt^ula^,  with 
genenlly  a  calyi  and  corolla,  each  of  three  members;  the 
itameii!  are  in  wbarli  of  three,  Ilw  inner  whorls  are  often  birTTD : 
the  two  to  fifteen  carpeli  form  u  inferior  ovary  oontainirg 
generally  numerous  oviiles  on  often  large,  produod,  parietal 
placentas.  The  fruit  is  leathery  or  fleshy,  opening  iiregulorly. 
TT._  _..!_  .  jjjy^  1^  1^  eodo^ientt.    In 


Hydrdl 


<    (fig. 


i),  which  is  dioc- 


the  surface  of  the 


petals,    contain 

pollinated  by  in- 
i  Slniwitt 
similar  flowers 


during  ripening  of 
the  fruit.  In  Va^ 
linKrfn    (fig.    i), 


the     petal!     are 

tike,  and  aaly  two 
of    the      three 


e  detacbed 
opening  and  rise  ti 
rm  a  float  bearir;g 


ported     (fig.     3).  i. 
Altec     pollination 
the  femile  Bower 

below  the  •urfice 

by  the  spiral  con-       ^~ 

long  stalk,  and  the       « ' 


Eiodta   has  p 


(that  is,  male,  female  and  hemufAitidite),  sditary.  in  ilender, 
tubular  ijiathes:  the  male  flowers  become  delacbcd  and  rise  to 
the  surface;  the  females  are  raised  to  the  surface  vben  mature. 
and  receive  the  floating  poDcn  from  the  male.  Tlw  Boweis  of 
HalapkOa  arc  nibmergnf  and  apetalous. 

The  order  is  a  widely  distributed  one;  Ihe  marine  foims  an 
tropical  or  lubtnqiicat,  but  the  Ireah-water  fcocn  otxni  sbo  in 
the  temperate  loaei. 


HYDRCXJHLORIC  ACID— HYDROGEN 
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RTDBOCHIORIC  ACID,  abo  known  in  commerce  as  "  spirits 
d  sslu  "  and  "  muriatic  add,"  a  compound  of  hydrogen  and 
chloriae.  Its  fhrmittry  is  discussed  under  Chlouics,  and  its 
nuaofactttie  under  Alkau  Manufacture. 

HTDSODTHAHICi  (Gr.  fiiwp,  water,  iif^ofus,  strength), 
tile  bnnch  of  hydromechanics  which  disniitfts  the  motion  of 

fluids  (Me  HYDKOMECBAlinCS). 

HTIMUMBN  (symbol  H,  atomic  weight  i*oo8  (0-16)],  one 
of  the  chemical  elements.  Its  name  is  derived  from  Gr.  titap, 
waier,  and  rvpfatv,  to  produce,  in  allusion  to  the  fact  that 
water  a  produced  when  the  gas  bums  in  air.  Hydrogen  aiq)ears 
to  have  been  recognized  by  Paracelsus  in  the  z6th  century; 
(be  combustibility  of  the  gas  was  noticed  by  Turquet  de  Mayenne 
ia  ibe  17th  century,  whflst  in  1700  N.  Lemery  showed  that  a 
mutufc  of  hydrogen  and  air  detonated  on  the  application  of 
A  tight.  The  first  definite  ei^riments  concerning  the  nature 
of  hydngen  were  made  in  1766  by  H.  Cavendish,  who  showed 
that  it  was  fanned  when  various  metals  were  acted  upon  by 
dilute  sulphuric  or  hydrochloric  adds.  Cavendish  called  it "  in- 
flamoable  air,'*  and  for  some  time  it  was  confused  with  other 
iaflammable  gases,  all  of  which  were  suf^XMed  to  contain  the 
ume  inflsmmable  prindple,  "phlogiston,"  in  combination 
»nb  varyiag  amounts  of  other  substances.  In  1781  Cavendish 
showed  that  water  was  the  only  substance  produced  when 
hydrogen  was  burned  in  air  or  oxygen,  it  having  been  thought 
pirvioitsly  to  this  date  that  other  substances  were  formed 
during  the  reaction,  A.  L.  Lavoisier  making  many  experiments 
with  the  obJKi  of  finding  an  add  among  the  products  of 
coabustiDtt. 

Hydrogen  b  found  in  the  free  state  in  some  volcanic  gases,  in 
foioaroles,  in  the  camalUte  of  the  Stassfurt  potash  mines  (H. 
Frtcht,  Ber.,  1886,  19,  p.  2326),  In  some  meteorites,  in  certaiii 
lun  aad  nebulae,  and  also  In  the  envelopes  of  the  sun.  In 
comhinatbo  it  is  found  as  a  constituent  of  water,  of  the  gases 
fr&iB  certain  mineral  springs,  in  many  minerals,  and  in  most 
i9i<nal  aad  vegetable  tissues.  It  may  be  prepared  by  the  electro- 
1)  %is  of  addttlated  water,  by  the  decomposition  of  water  by 
virions  metals  or  metaUic  hydrides,  and  by  the  action  of  many 
mculs  00  adds  or  on  bases.  The  alkali  metals  and  alkaline  earth 
ncub  decompose  water  at  ordinary  temperatures;  magnesium 
begins  to  react  above  70*  C,  and  zinc  at  a  dull  red  heat.  The 
decotnposition  of  steam  by  red  hot  iron  has  been  studied  by 
H.  Salflte-Claire  Deville  {Comptts  rendus,  1870,  70,  p.  1x05) 
a'Ki  by  H.  Debray  {ibid,,  1879,  88,  p.  1341),  who  found  that  at 
aSo'jt  I  SCO*  C  a  condition  of  equilibrium  is  reached.  H.  Moissan 
{Ball.  $oc.  db'w.,  1902,  27,  p.  1 141)  has  shown  that  potassium 
Mndt  decomposes  cold  water,  with  evolution  of  hydrogen, 
KH + HiO -  KOH+  Hi.  Calcium  hydride  or  hydrolite,  prepared 
by  paisiog  hydrogen  over  heated  calcium,  decomposes  water 
*^"'^^^7f  t  gram  giving  i  litre  of  gas;  it  has  been  proposed 
u  a  commeitial  source  (Prats  Aymerich,  Abst.  /.C.5.,  1907,  ii. 
P  543^  u  has  abo  aluminium  turnings  moistened  with  potassium 
oaride  and  mercuric  chloride,  which  decomposes  water  regulariy 
*i  70*.  I  gram  giving  1*3  litres  of  gas  (Mauricheau-Beaupr6, 
Cmfia  raidmt,  1908,  i47t  P>  310).  Strontium  hydride  behaves 
mijariy.  Id  preparing  the  gas  by  the  action  of  metab  on 
ar^ds,  dihtte  sulphuric  or  hydrochloric  acid  b  taken,  and  the 
trnah  oomokonly  used  are  zinc  or  iron.  So  obtained,  it  contains 
isaoy  imparities,  soch  as  carbon  dioxide,  nitrogen,  oxides  of 
utrogen,  phosphorected  hydrogen,  arseniuretted  hydrogen,  &c., 
the  rcawval  of  which  a  a  matter  of  great  difficulty  (see  E.  W. 
Uorley,  Amir,  Ckam.  J^um.,  1890,  X2,  p.  460).  When  prepared 
by  the  actbo  of  metab  on  bases,  zinc  or  aluminium  and  caustic 
i«U  or  mustic  potash  are  used.  Hydrogen  may  abo  be  obtained 
b)-  the  action  of  zinc  on  ammonium  salts  (the  nitrate  excepted) 
.  (Una,  Camples  renins,  1865,  60,  p.  745)  and  by  heating 
the  alkali  formates  or  oxalates  with  caustic  potash  or  soda, 
Na,CiOi+2NaOH«Hs+2NatCOs.  TechnicaUy  it  b  prepared 
^'  the  action  of  superheated  steam  on  incandescent  coke  (see 
F  Hembcn  and  Henry,  CompUs  rendus^  1885,  loi,  p.  797; 
A.  Naonaan  aad  C.  Pistor,  Her.,  1885,  18,  p.  1647),  or  by  the 
c^ralysb  cf  a  dilute  Mlution  of  caustic  soda  (C.  Winssinger, 
XIV  J 


Ckem.  Zenr.,  1898,  22,  p.  609;  "  Die  Elektrizitftts-Aktiengesell- 
schaft,"  ZeU.  f.  Eiektrochem,,  1901,  7,  p.  857).  In  the  latter 
method  a  15  %  solution  of  caustic  soda  b  used,  and  the 
electrodes  are  made  of  iron;  the  cell  b  packed  in  a  wooden 
box,  surrounded  with  sand,  so  that  the  temperature  b  kept 
at  about  70*  C;  the  solution  b  replenbhed,  when  necessary, 
with  dbtilled  water.  The  purity  of  the  gas  obtained  b  about 
97  %. 

Pure  hydrogen  b  a  tasteless,  colourless  and  odourless  gas  of 
specific  gravity  0-06947  (air- 1)  (Lord  Rayleigh,  FriK.  Roy.  Soc., 
1893,  p.  3x9).  It  may  be  liquefied,  the  liquid  boiling  at  -252-68* 
C.  to  -252*84*C.,  and  it  has  abo  been  solidified,  the  solid  mdting 
at -264*  C  (J.  Dewar,  CompUs  rendns,  X899,  129,  p.  451; 
Ckem.  News,  190X,  84,  p.  49;  see  abo  Liquid  Gases).  The 
specific  heat  of  gaseous  hydrogen  (at  constant  pressure)  b 
3^041  (water- 1 ),  and  the  ratio  of  the  spedfic  heat  at  constant 
pressure  to  the  spedfic  heat  at  constant  volume  b  X'3852  (W.  C. 
R6ntgen,  Pogg.  Ann.,  1873, 148,  p.  580).  On  the  spectnmi  see 
Spectroscopy.  Hydrogen  b  only  very  slightly  soluble  in  water. 
It  diffuses  very  rapidly  through  a  porous  membrane,  and  through 
some  metab  at  a  red  heat  (T.  Graiham,  Froc.  Roy.  Soc.,  1867, 15, 
p.  223;  H.  Sainte-Gaire  Deville  and  L.  Troost,  Comptes  rendus, 
X863,  56,  p.  977).  Palladium  and  some  other  metab  are  capable 
of  absorbing  large  volumes  of  hydrogen  (especially  when  the  metsd 
b  used  as  a  cathode  in  a  water  electrolysb  apparat  us).  L.  Troost 
and  P.  Hautefeuille  {Ann,  chim.  phys.,  1874,  (5)  2,  p.  279) 
considered  that  a  palladium  hydride  of  composition  PdsH  was 
formed,  but  the  investigations  of  C.  Hoitsema  {ZeU.  phys.  Chem., 
1895,  X7,  p.  x),  from  the  standpoint  of  the  phase  rule,  do  not 
favour  thb  view,  Hoitsema  being  of  the  opinion  that  the  ocdusion 
of  hydrogen  by  palladium  b  a  process  of  continuous  absorption. 
Hydrogen  bums  with  a  pale  blue  non-luminous  flame,  but  will 
not  support  the  combustion  of  ordinaiy  combustibles.  It  forms 
a  highly  explosive  mixture  with  air  or  oxygen,  especially  when  in 
the  proportion  of  two  volumes  of  hydrogen  to  one  volume  of 
oxygen.  H.  B.  Baker  {Proc.  Chem.  Soc.,  1902,  x8,  p.  40)  has 
shown  that  perfectly  dry  hydrogen  will  not  unite  with  perfectly 
dry  oxygen.  Hydrogen,  combines  with  fluorine,  even  at  very  low 
temperatures,  with  great  violence;  it  also  combines  with  carbon, 
at  the  temperature  of  the  dectric  arc.  The  alkali  metab  when 
warmed  in  a  current  of  hydrogen,  at  about  360*  C,  form  hydrides 
of  composition  RH(R-Na,  K,  Rb,  Cs),  (H.  Moissan,  Bull.  soc. 
chim.,  X902,  27,  p.  XX41);  caldum  and  strontium  similarly 
form  hydrides  CaHt,  SrHs  at  a  dull  red  heat  (A.  Guntz,  Comptes 
rendns,  1901,  X33,  p.  1209).  Hydrogen  b  a  very  powerful  re- 
dudng  agent;  the  gas  ocduded  by  palladium  being  very 
active  in  thb  respect,  readily  xedudng  ferric  salts  to 
ferrous  salts,  nitrates  to  nitrites  and  ammoma,  chlorates  to 
chlorides,  &c. 

For  determinations  of  the  volume  ratio  with  which  hydrogen  and 
oxygen  combine,  see  J.  B.  Dumas,  Ann.  chim.  phys.,  1843  C}),  8, 
p.  189;  O.  Erdraann  and  R.  F.  Marchand,  ibtd.  p.  212:  E.  H. 
Keiser,  Ber.,  1887,  20,  p.  3323;  J.  P.  Cooke  and  T.  W.  Richards, 
Amer.  Chem.  Joum.,  1888,  10,  p.  IQI;  Lord  Rayldgh,  Chem.  News, 
1889.  59,  p.  X47;  E.  W.  Moriey,  ZeU.  phys.  Chem.,  1890,  20,  p.  417; 
and  S.  A.Leduc,  Comptes  rendus,  1899,  128,  p.  1158. 

Hydrogen  combines  with  oxygen  to  form  two  definite  com- 
pounds, namdy,  water  {q.v.),  HaO,  and  hydrogen  peroxide, 
HsQi,  whibt  the  exbtence  of  a  third  oxide,  ozonic  add,  has  been 
indicated. 

Hydrogen  peroxide,  HtOi,  was  discovered  by  L.  J.  Th^nard  in 
x8t8  {Ann.  chim.  phys.,  8,  p.  306).  It  occurs  in  small  quantities 
in  the  atmosphere.  It  may  be  prepared  by  passing  a  current  of 
carbon  dioxide  through  ice-cold  water,  to  which  small  quantities 
of  barium  peroxide  are  added  from  time  to  time  (F.  Duprey, 
Comptes  rendus,  1862,  55,  p.  736;  A.  J.  Balard,  iliid.,  p.  758), 
BaOi+CQi+HiO-HiOi+BaCOi.  E.  Merck  {Abst.  J.C.S., 
X907,  ii.,  p.  859)  showed  that  barium  percarbonate,  BaC04,  b 
formed  when  the  gas  b  in  excess;  thb  substance  readily  yidds 
the  peroxide  with  an  add.  Or  barium  peroxide  may  be  decom- 
posed by  hydrochloric,  hydrofluoric,  sulphuric  or  s-licofluoric 
adds  (L.  Crbmer,  Bull.  soc.  chim.,  C89X  (3),  6,  p.  24;  Hanriot, 
I  Comptes  rendus,  1885, 100,  pp.  56, 172),  the  peroxide  being  added 
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■  cold  dilute  Mlutioo  ol  ihc  «dd.  Il  li 
necenuy  thaL  [t  ilwuld  be  u  pun  u  poniUe  liart  U»  coramodil 
product  luiuUy  coDtaiu  tnca  o(  fnriC|ininginir>ntl»]iinuniiiiii 
odda.  together  wiili  loine  lilio.  To  purify  the  oxide,  it  ii 
diuolved  in  dilute  hydn>chlonc  idd  uatn  the  edd  ii  natly 
netLtntiud,  the  soIuttOD  i>  cooled^  filtered,  uid  buytA  welei  is 
Added  UDti]  &  falDl  permuicDt  wliite  precipitate  of  hydnled 
buium  peroxide  ippeusi  the  ulution  is  dow  filleicd,  ud  ■ 
cooctnlnted  solution  of  buyu  nier  i>  added  to  tlie  Glinte. 
*beo  a  cryitailine  prediritue  of  bydrated  barium  peroxide, 
BaO>8-IU>,istbn)irndawa.  Tliis  is  filtered  oS  and  well  wasbcd 
with  waiei.  Tlie  above  methods  ^ve  a  dilute  aqueous  lolutioD 
of  hydrogca  peroiidc.  which  may  be  cooceatiated  somewhat 
by  evapontioD  over  sulphuric  acid  m  tacuc.  H.  P.  Talbot  ud 
H.  R.  Moody  (/nr.  Anal.  CIum.,  tSfi,  6,  p.  650)  pnpared  1  moie 
concentrated  solution  from  the  commerdal  Inoduct,  by  tbc 
addition  oi  ■  10%  solution  of  alcohol  and  baryta  water-  Tbe 
Bolulion  is  filtered,  and  the  barium  predpitated  by  tulphuric 
add.  The  alcohol  is  lemoved  by  distillatkiB  in  lotiiii,  and  by 
funfaer  conc«Diration  ia  hchs  a  scJution  may  be  obtained  which 
evolve)  jKa  volumes  of  oiygca.  R.  WolffensteiD  {Bo.,  1844, 
37,  p.  3307)  prepaied  pracdcally  anhydrous  hydiogen  penside 
<c«nt«iainj  «i%  HA)  by  hist  removirg  all  tiaccs  o(  dust, 
heavy  metsb  and  alloli  from  the  commEidal  j%  section. 
The  aolulian  is  then  concenttUed  in  an  open  basis  on  the  walct- 
bath  until  it  contains  tS%  HiOi.  The  liquid  so  obtamed  is 
eiliscted  with  ethei  and  the  ethereal  solurioo  distilled  under 


.  a  product  in  many  chemical 


Hydrogen  pendde  is  also  found : 
actions,  beinf  formed  when  carbon  mooonue  ann  cyimogED  Dum 
inair  (H.  B.  Diion);  by  pasiint  air  Ibiougfa  tolutiou  of  strong 
bases  in  the  presence  (j  such  metalt  as  do  not  react  with  the 
bases  to  liberate  hydrogen;  by  ihakinf  sine  amalgam  with 
alcoholic  sulphuric  add  and  ^  (M,  Traube,  Bb.,  ig«i.  i;, 
p.  6s9)i  in  the  oiidilion  of  nnc,  lead  and  copper  in  presence  of 
water,  and  in  the  electrotyiil  of  sulphuric  acid  of  such  strength 
that  it  contains  two  molecule*  of  water  to  one  molecule  of 
sulphuric  add  (H.  Benbelot,  Camfta  tindai.  ig;S,  Si, 
p.  71). 

The  anhydrous  hydrogen  peroode  obtained  by  Wolffenslein 
boils  »l  S4-8s°C.  (68  mm.);  its  ipedfic  gravity  is  i  Mud  {ij"  C). 
It  is  veiy  explosive  (W.  Spring,  Zat.  tnari.  CMem.,  1^5,  S, 
p.  414).  The  eiplosion  risk  ictml  to  be  most  matlied  in  the 
pieparalions  which  have  been  eitncted  with  ether  previous  to 
distillation,  andJ.W,Br11hl(il<r,,ig«s,ig,  p.  1S47)  is  of  ojHnion 
that  a  very  unsuble,  more  highly  oiidiied  product  is  produced 
in  small  quantity  in  the  procesa.  The  solid  variety  prepared  by 
Staedel  forms  colourleu,  prismatic  cryslala  which  melt  at  -1°  C. ; 
it  is  decomposed  with  eiplosive  liolence  by  platinum  sponge,  and 
traces  of  manganese  dioiide.  The  dilute  aqueous  solution  is 
very  unstable,  giving  up  Olygen  readily,  and  decomposing  with 

more  than  »-;%  hydrogen  petoiide  reacts  slightly  add.  To- 
wards lupetidin  [aa' dimethyl  piperidine,  CiHiNCCfli)i]  hydrogen 
pcrojudc  acts  as  a  dibasic  add  (A.  Marcuse  and  R.  Wolffenstein, 
Btr,,  i^t,  n,  p.  1430;  see  also  G.  Bredig,  ZtU.  Eiolrecicm., 
'90T,  7,  p.  fill)-  Cryoocopic  determinations  of  its  rnolecular 
wdghl  show  that  it  is  HA-  [G.  Carrara,  Jtcnd.  iiila  Aaai. 
tii  Li*ai,  i«9i  (j),  i,  IL  p-  iq;  W-  R.  Omdoifi  and  J-  White, 
Amtt.  Cktrn.  Jevn.,  1893.  i;,  p.  347.]  Hydiocen  peroxide 
behaves  vtiy  frequently  as  a  powerful  oxidising  agent;  thus 
lead  su^hide  is  converted  intn  lead  sulphate  in  presence  of  i 
dilute  aqueous  solution  of  the  peroxide,  the  hydnjxidH  of  (hi 
alkaline  earth  metals  are  converted  inlopenuido  of  the  type 
HOi-SRiO,  titanium  dioxide  is  converted  into  the  trioiif' 
Iodine  If  liberated  from  potasuum  iodide,  and  nliiiles  (in  alhali 
x^uUon)  are  converted  into  add-amides  (B.  Radiis«wski,B(  , 
1M4,  17,  p.  J5s)-  In  many  cua  it  is  found  that  hydrogen 
penxide  will  onlj  act  as  aa  ondant  when  in  the  presence    ' 


atalyu;  for  tnmple.  formic,  ^ygotlic,  lactic,  taiUrk.  anlk. 
ic  and  other  organic  adds  are  readily  oddiied  ia  tbe 
pteaeoce  of  tenous  sulphate  (H.  J.  H.  Fcnton,  y«r.  Cliam.  Stt. 
qoa,  7).  p-  6q),  and  lutin  are  readily  oxidised  in  the  preteoce 
if  ferric  chloride  (O.  Fisher  and  M.  Buscb.  Btr..  iSqi.  14. 
>.  1S71)-  It  is  soughl  ID  explain  these  oxidation  processes  by 
issuming  tliat  the  hytlrogen  peioaide.  unites  with  the  axnpouBd 
indetgoing  oxidation  to  form  an  addition  compouod,  which 
.ubsequently  decomposes  CJ.  H-  Kastle  and  A,  S.  Laevenhiii. 
41110'.  Clnii../™n.,,ipO].J9.pp,  397.  S17).  Hydrogen  peroxide 
an  slso  react  as  1  reducing  agent,  Ihu*  silver  oxide  is  reduced 
•ilh  a  rapid  evolution  of  oiygen.  The  course  of  this  rcaclioa  ca> 
•carcely  be  considetrd  as  definitely  settled;  H.  Bcnheloc 
considers  that  a  higher  oxide  ol  silver  it  formed,  whUxt  A. 
Baeycr  and  V.  Villiger  are  of  opinion  that  reduced  silver  b 
obtained  {see  Cmfla  renJm,  tQoi,  t33.  p.  555;  Amm,  Clam. 
f  iyi.,  1S9;  (7),  ii,p.  ii7,andA<r.,  1901,34,  p.  1769I.  PoiaBiuiB 
pennanganite,  in  the  presence  of  dilute  su^uric  add,  is  rapidly 
reduced  by  hydrogen  peroxide- oxygen  being  given  off,  2KH.O>+ 
aH>SO,+SH40,-K,SO,-H2MnSO.-|-eHlO^-K>^  Lcadperoiidc 
is  reduced  to  the  moruxide..  Hypochlomus  add  and  its  salts, 
together  with  the  corresponding  bromine  and  iodiite  compounds, 
liberate  oxygen  violently  from  hydrogen  peroxide,  ^vipg  bydn>- 
chloric,  hydrobromic  and  hydriodic  adds  (S- Tanatar.  Btr.,  1^99, 


iLiich.  Btr..  1893,  J6,  p. 
iV+2  KOH  K™- 2K  j1(3n^  +!  iw) +O1™  !^ 


:  add;  and  by  tlie  fn- 


HTDROOHAPBT  (Gr.  Uwp,  water,  and  ypi*^,  to  wiiie). 
the  sdEoce  dealing  with  all  the  waters  of  the  earth's  surface, 
including  the  description  of  their  phyKcal  lesturcs  and  CDD- 
ditioot;  tlie  preparation  of  charts  and  maps  ahowing  the  pofitioo 
of  lakes,  rivers,  seas  and  oceans,  the  contour  of  the  sea-botlom. 
the  position  ol  shsllowi.  deeps.  R«f>  and  the  direction  and 
volume  of  cunentsi  a  scientific  detcription  of  (he  pmirtca. 
volume,  ci>nGguration,  motion  and  condition  of  all  the  waters 
of  the  earth.  See  also  Suiveying  (Nautical)  and  Odu)  aki 
OCEASOCtAim.  The  Hydrogrsphic  Department  of  the  British 
Admiralty,  established  in  I7gs,  undertakes  the  making  of  charts 
lor  the  admiralty,  and  il  under  the  charge  of  the  hydrograi^iei  to 
the  admiralty  (see  Chut). 

HYDBOLVSIS  (Gr-  Oup,  water,  Xbf,  to  loosen), in  chemistry. 
a  decompositiOD  brou^I  about  by  water  afterthe  manner  shown 
in  the  equation  RX-f-H.QH-R-H-f  X-OH.  Modem  leieanh 
has  proved  that  such  reactions  are  not  occasioned  by  water 
acting  as  HiO,  but  really  by  its  ions  (hydrions  and  bydroxidions), 
for  the  velodty  is  proportional  (in  accordance  with  tbe  law  ol 
chemical  mass  action)  Id  the  concenlratinn  of  these  ions.  This 
fsct  explains  the  so-called  "  catalytic  "  actioo  of  adds  and  bases 
in  decomposing  such  compounds  ss  the  esters.  The  term 
"  saponification  '*  (Lat-  xapa,  soap)  hss  the  ssme  meaning,  bat 
it  is  more  properly  lestricted  to  the  hydrolysis  of  the  lats.  i*. 
glyceryl  esters  of  organic  adds,  into  gjycerin  and  a  aoap  (see 


HYDROMECHANICS 


BTDIOnCBAmCS  (Gr.  Uptyofxayuc^),  the  idenoe  of  the 
mechuucs  of  mter  and  fluids  in  geneial^  including  kydrosUUus 
or  the  mathcmalkal  theoiy  of  fluids  in  equilibrium,  and  ^31^0- 
utckarnks,  the  theory  of  fluids  in  motion.  The  practical  applica- 
tk>o  of  Igrdnwiechanics  fonns  the  province  of  hydraulics  (q.v.). 

HistefKo/.— The  fundamental  principle*  of  hydrosUtics  weie  first 
pvn  by  Aichimedes  in  his  work  Ht^  rOm  bxt^in^,  or  Dt  ids  was 
tclaafiir  m  kumUo,  about  MO  B.C.,  and  were  afterwards  applied 
to  experiments  by  Marino  Ghctaldi  (1^66^1627)  in  his  Promottu 
Arckmeits  (1603;.  Archimedes  roainUined  that  each  particle  of 
s  fiwd  mass,  wh«a  in  equilibrium,  is  equally  pressed  in  every  direc- 
tion: and  he  inquired  into  the  conditions  according  to  which  a  solid 
body  A(ntiii(  in  a  fluid  should  assume  and  preserve  a  position  of 
cqauibcium. 

Is  the  Greek  school  at  Alexandria,  which  flourished  under  the 
amvitcs  of  the  Ptolemies,  the  first  attempts  were  made  at  the 
coostnictiMi  of  hydraulic  machinery,  and  about  lao  B.c.  the  fountain 
c(  conpresMoo.  the  siphon,  and  the  forcing-pump  were  inventi^  by 
Cresibwsuid  Hero.  The  siphon  is  a  sam|Me  instrument;  but  the 
(i»ttiw-pump  is  a  complicated  invention,  which  could  scarcely 
hive  bei»  expected  in  the  infancy  of  hydraulics.  It  was  probably 
ij^gcsted  to  Ctcsibius  by  the  EppOoH  Whed  or  JVbrm,  which  was 
ct^ntnoa  at  that  time,  and  which  was  a  kind  of  chain  pump,  con- 
ttftJRf  <A  a  number  of  earthen  pots  carried  round  by  a  wheel.  In 
Bonv  of  these  machines  the  pots  have  a  valve  in  the  bottom  which 
<fjbln  them  to  descend  without  much  resistance,  and  diminishes 
(Ratly  the  kad  upon  the  wheel;  and,  if  we  suppose  that  this  valve 
vu  intrDduoed  so  early  as  the  time  of  Ctesibius,  it  b  not  difficult 
to  penDave  how  such  a  machine  might  have  led  to  the  invention  of 
the  foRUK-piimp. 

Kornthscandiqg  these  inventions  of  the  Alexandrian  school,  iu 
attention  does  not  seem  to  have  been  directed  to  the  motion  of 
fluid*;  and  the  first  attempt  to  investigate  this  subject  was  made 
ty  Seztus  JuUtts  Frontinus,  inspector  of  the  oublic  fountains  at 
Rome  in  the  reins  of  Nerva  and  Trajan.  In  nis  work  De  amuU' 
^Kiihu  urbii  Icowtae  commetUarius,  he  considers  the  methods 
vbich  were  at  that  time  employed  for  ascertaining  the  quantity  of 
viter  dMcharpd  from  ajutages,  and  the  mode  <x  distributing  the 
wuen  id  an  aqoedoct  or  a  fountain.  He  remarked  that  the  flow  of 
water  from  an  orifice  depends  not  only  on  the  magnitude  of  the  orifice 
itarlf.  but  also  00  the  height  of  the  water  in  the  reservoir;  and  that 

*  pipe  employed  to  carry  off  a  portion  of  water  from  an  aqueduct 
a^ouid.  as  circumstaoces  required,  have  a  position  more  or  less 
isriined  to  the  original  direction  of  the  current.  But  as  he  was 
bnacqoaiated  with  the  law  of  the  vck)cittes  of  running  water  as 
drpendif^  upon  the  depth  of  the  orifice,  the  want  of  precision  which 
appean  is  his  results  is  not  surprising. 

Benrdetto  CastcU  (1577-16^4).  and  EvaneelisU  Torricelli  (f6oS- 
1&47).  two  oC  die  disciples  of  Galiko.  applied  the  discoveries  of  their 
cu«ter  to  the  sricnce  of  hydipdynamics.  In  1638  CastclU  published 
a  ftiuB  vork.  iMIa  wusura  ddF  ocqu$  cenenii,  in  which  he  satis- 
tsctoi^  explained  several  phenomena  in  the  motion  of  fluids  in 
rvtrt  and  canals;  but  he  committed  a  great  paralogism  in  sup- 
p'A^Rf  the  velocity  of  the  water  proportional  to  the  depth  of  the 
orhct  bebw  the  surface  of  the  vesseL  Torricelli,  observing  that  in 
a  let  where  the  water  rushed  through  a  small  ajutage  it  rose  to  nearly 
tM  tame  height  with  the  reservoir  from  which  it  was  suppUea. 
trwigiaed  that  it  ought  to  move  with  the  same  velocity  as  if  it  had 
Ulni  through  that  height  by  the  force  of  gravity,  and  hence  he 
drd^-cd  the  oropoaition  that  the  velocities  of  liquids  are  as  the 
iq  i:jt  reoc  01  the  head,  a|»art  from  the  reabtance  oL  the  air  and  the 
fn  i.'v«  of  the  orifice.  This  theorem  was  published  in  1643,  at  the 
'wl  of  his  treatise  Dt  mci»  p<mum  projectorum,  and  it  was  con- 
^naed  by  the  experiments  01  Raffaello  Magiotti  on  the  quantities 
ti  vater  dbchaifed  Crom  different  ajutages  under  different  premurcs 

(a  the  lands  of  Blaise  Pkacal  (1633-1662)  hydrasutics  assumed 
tw  difsity  of  a  ncience,  and  in  a  treatise  on  the  equilibrium  of 
v;j*h  (5sr  CtfmOibre  de$  liqiifurs),  found  among  his  manuscripts 

•  ''T  bii  death  and  published  in  1663,  the  laws  of  the  equilibrium 
u  i^nnd*  were  demonstrated  in  the  most  simple  manner,  and  amply 
rcc&nard  by  experiments. 

Tix  theorem  of  TorrioeUi  was  employed  by  many  succeeding 
y^m.  but  partkulariy  by  Edm^  Manotte  (1630-1684),  whose 
i ':-»  dm  momnuemt  4tt  caaur,  pybluhed  after  his  death  in  the  year 
v^  »  founded  on  a  great  variety  of  well-conducted  experiments 
0^  'V  iDMiott  of  fluids,  performed  at  Versailles  and  ChantiUy.    In 


points  he  committed  considerable  mistakes. 
'.'■  vn  he  treated  very  superficially,  and  in  none  of  his  experiments 
'p'.nnMty  dad  he  attend  to  the  diminution  of  efllux  aridng  from  the 
'  <*TtrKtiM  of  the  liquid  vein,  when  the  orifice  is  merely  a  perforation 
»  a  tbtapbie;  but  he  appear*  to  have  been  the  first  who  attempted 
to  aambc  the  discrepancy  between  theory  and  experiment  to  the 
n^-arjjtw*  of  the  water's  velocity  through  friction.  His  contem- 
f*"7  Domemco  Cuglielmini  (1655-1710).  who  was  inspector  of 


^  C^  pipes  where  00  transverse  currents  couki  exist,  the  cause 


"5 

_  by  GugUdmfni  seemied  destitute  of  foundation.  The 
French  phdosbpher,  therefore,  regarded  these  obstructions  as  the 
effects  of  frictkm.  He  supposed  that  the  filamenu  of  water  which 
graze  along  the  sides  of  the  pipe  km  a  portion  of  their  vekxity; 
that  the  contiguous  filaments,  having  on  this  account  a  greater 
velocity,  rub  upon  the  former,  and  suffer  a  diminution  of  their 
celerity;  and  that  the  other  filamenu  are  affected  with  similar 
retardations  propmtional  to  their  distance  from  the  axis  of  the  pipe. 
In  thb  way  the  medium  velocity  of  the  current  may  be  diminiuied, 
and  consequently  the  quantity  of  water  discharged  in  a  given  time 
must,  from  the  effects  of  fnction,  be  oooriderably  lem  than  that 
which  b  computed  from  theory. 

The  effecu  of  frictkm  and  viscosity  in  diminishing  the  vekxaty  of 
running  water  «rere  notked  in  the  Primeipia  of  Sir  Isaac  Newton, 
who  threw  much  light  upon  several  branches  of  hydromechanics. 
At  a  time  when  the  Cartesian  system  of  vortices  univenally  pre* 
vailed,  he  found  it  necessary  to  investigate  that  hypothesis,  ana  in 
the  course  of  his  investigations  he  showed  that  the  velocity  of  any 
atratum  of  the  vortex  b  an  arithmetical  mean  between  the  velodtiea 
of  the  strata  whu:h  encloac  it;  and  from  thb  it  evidently  follows 
that  the  velocity  of  a  fiUment  of  water  moving  m  a  pipe  b  an  arith- 
metkal  mean  between  the  velocities  of  the  filaments  which  surround 
it.  Taking  advantage  of  these  results,  Henri  Pkot  (1695-1771) 
afterwards  showed  that  the  retardations  arising  from  fnction  are 
inversely  as  the  dbmeten  of  the  pipes  in  which  the  fluid  moves. 
The  attention  of  Newton  was  also  directed  to  the  discharge  of  water 
from  orifices  in  the  bottom  of  vessels.  He  supposed  a  cylindrical 
vessel  full  of  water  to  be  perforated  in  its  bottom  with  a  small  hole 
by  which  the  water  escaped,  and  the  vessel  to  be  supplied  with 
water  in  such  a  manner  that  it  always  remained  full  at  the  same 
height.  He  then  suppo^  thb  cylindrical  column  of  water  to  be 
divided  into  two  parts,--the  first,  which  he  called  the  **  cataract.'* 
being  an  hyperboloid  generated  by  the  revolution  of  an  hyperbola 
of  the  fifth  degree  around  the  axb  of  the  cylinder  iriiich  should  pass 
through  the  orifice,  and  the  second  the  remainder  of  the  water  in 
the  cylindrical  vcsseL  He  considered  the  horixontal  strau  of  this 
hyperboloid  as  always  in  motion,  while  the  remainder  of  the  water 
was  in  a  state  of  rest,  and  imagined  that  there  was  a  kind  of  cataract 
in  the  mkidle  of  the  fluid,  when  the  results  of  thb  theory  were 
compared  with  the  quantity  of  water  actually  discharged,  Newton 
concluded  that  the  velocity  with  whk:h  the  water  issued  from  the 
orifice  was  equal  to  that  udikh  a  falling  body  would  receive  by 
descending  through  half  the  height  of  water  in  the  reservoir.  This 
conclusion,  however,  b  absolutely  irreconcilable  with  the  known 
fact  that  jets  of  water  rise  ncariy  to  the  same  height  as  their  reservoirs, 
and  Newton  seems  to  have  been  aware  ci  thb  objection.  Accord- 
ingly, in  the  second  edition  of  his  Principia^  which  appeared  in  1713, 
he  reconsidered  his  theory.  He  had  discovered  a  contraction  in  the 
vein  of  fluid  Uftna  contracta)  which  issued  from  the  orifice,  and  found 
that,  at  the  distance  of  about  a  diameter  of  the  aperture,  the  section 
of  the  vein  was  contracted  in  the  subduplbate  ratio  of  two  to  one. 
He  rq^rded.  therefore,  the  sectmn  of  the  contracted  vein  as  the 
true  orifice  from  which  the  discharge  of  water  ought  to  be  deduced, 
and  the  vekxity  of  the  effluent  water  as  due  to  tne  whole  height  of 
water  in  the  reservoir;  and  by  thb  means  hb  theory  became  more 
conformable  to  the  results  of  experience,  though  Mtill  open  to 
serious  objections.  Newton  was  also  the  first  to  investigate  the 
difficult  subject  of  the  motion  of  waves  (q.vX 

In  1738  Daniel  Bernoulli  (1700-1783)  publuhed  hb  Hydrodynamiea 
sen  ie  virihus  d  nuAUnu  fimdorum  commentarii.  His  theory  of 
the  motmn  of  fluids,  the  germ  of  which  was  first  published  in  hb 
memoir  entitled  Tkecfia  tuna  dt  mctu  amiarum  per  canales  guoctm' 
que  ftuentes,  communicated  to  the  Academy  of  St  Petersburg  as 
early  as  1726,  was  founded  on  two  suppositions,  which  appearra  to 
him  conformable  to  experience.  He  supposed  that  the  surface  of 
the  fluid,  contained  in  a  vessel  which  b  emptying  itself  by  an  orifice, 
remains  always  horizontal;  and,  if  the  fluid  mass  is  conceived  to  be 
divided  into  an  infinite  number  of  horiaontal  strata  of  the  same 
bulk,  that  these  strata  remain  contiguous  to  each  other,  and  that 
all  their  points  descend  vertically,  with  velocities  inversely  pro- 
portional to  their  breadth,  or  to  the  horizontal  sections  of  the 
reservoir.  In  order  to  determine  the  motion  of  each  stratum,  he 
employed  the  principle  of  the  consenatio  tirium  vitarum,  and 
obtained  very  elegant  solutions.  But  in  the  absence  of  a  general 
demonstration  of  that  principle,  hb  results  did  not  command  the 
confidence  which  they  would  otherwise  have  deserved,  and  it 
became  desirable  to  have  a  theory  more  certain,  and  depending  solely 
on  the  fundamental  laws  of  mechanics.  Colin  MacUorin  (16^ 
1746)  and  John  Bernoulli  (1667-1748),  who  were  of  this  opinion, 
resolved  the  problem  by  more  direct  methods,  the  one  in  hb  Fluxions^ 
published  in  174a.  and  the  other  in  hb  Hydratdka  nunc  primum 
detecta,  et  denumstrata  direcle  ex  fundamentis  pure  meekanicis,  whkh 
forms  the  fourth  volume  of  hb  works.  The  method  employed  by 
Madaurin  has  been  thought  not  sufficiently  rigorous:  ami  that  <m 
John  Bernoulli  b.  in  the  opinion  of  Lagrange,  defective  in  clearness 
and  precision.  The  theory  of  Daniel  BemoulU  was  opposed  also  by 
lean  le  Rond  d'Alembert.  When  geiwralbing  the  theory  of  pendu- 
lums of  Jacob  Bernoulli  (1654-1705)  he  discovered  a  principle  of 
dynamics  so  simple  and  general  thiit  it  reduced  the  bws  of  the 
motiona  of  bodiea  to  that  of  their  equilibrium.    He  applied  thb 
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[miiciple  to  the  motion  of  fluids,  and  gave  a  qxdnien  of  its  applica- 
tionattheendof  hisD^mamstf  in  1743.  it  was  more  fully  developed 
ip  his  Train  des  JUttdes,  published  m  1744,  in  which  be  gaye  nmple 
and  elq;ant  solutions  oi  problems  relaung  to  the  equilibrium  aipd 
motion  of  fluids.  He  made  use  of  the  same  suppositions  as  Daniel 
Bernoulli,  though  his  calculus  was  esublished  in  a  very  different 
manner.  He  considered,  at  evoy  instant,  the  actual  motion  of  a 
stratum  as  composed  of  a  motion  which  it  had  in  the  preceding 
instant  and  of  a  motion  which  it  had  lost;  and  the  laws  of  equili- 
brium between  the  motions  lost  furnished  him  with  equations  re- 
presenting the  motion  of  the  fluid.  It  remained  a  desideratum  to 
express  by  equations  the  motion  of  a  particle  of  the  fluid  in  any 
assigned  direction.  These  equations  were  found  by  d'Alembert  from 
two  prindples — that  a  rectangular  canal,  taken  in  a  mass  oi  fluid  in 
equilibrium,  is  itself  in  equilibrium,  and  that  a  portion  of  the  fluid, 
in  paaing  from  one  place  to  another,  preserves  the  same  volume 
when  the  fluid  is  incompressible,  or  dilates  itself  according  to  a 
given  law  when  the  fluid  is  elastic  His  iMenious  method,  published 
m  1753.  in  his  Essai  sur  la  risistance  desfiuider,  was  brought  to  per- 
fection in  his  OpuKtiUs  iiMiiA6na<t2iKr,and  was  adopted  by  Leonhard 
Euler. 

The  resolution  of  the  questions  concerning  the  motion  of  fluids 
was  effected  by  means  <m  Euler's  partial  dmerential  coefl&dents. 
This  calculus  was  first  api^ied  to  the  motion  of  water  by  d'Alembert, 
and  enabled  both  him  and  Euler  to  represent  the  theory  of  fluids 
in  formulae  restricted  by  no  oarticular  hypothesis. 

One  of  the  most  successful  labourers  in  the  sdenceof  hydro- 
dynamics at  this  period  was  Kerre  Loub  Georges  Dubuat  (i734~ 
1809).  Following  in  the  steps  of  the  Abb£  Charles  Bossut  {NoiudUs 
Expiriences  sur  ia  risistamce  desjlmdes,  1777),  he  published,  in  1786, 
a  revised  edition  of  his  Princtptes  d'hydratUique,  which  contains  a 
satisfactory  theory  of  the  motion  of  fluids,  founded  solely  upon 
exj^ments.  Dubuat  considered  that  if  water  were  a  perfect 
fluid,  and  the  channels  in  which  it  flowed  infinitely  smooth,  iu 
motion  would  be  continually  accelerated,  like  that  of  bodies  descend- 
ing in  an  inclined  plane.  But  as  the  motbn  of  rivers  b  not  continually 
accelerated.and  soon  arrives  at  a  state  oi  uniformity ,it  is  evident  that 
the  viscosity  of  the  water,  and  the  friction  of  the  channd  in  which 
it  descends,  must  equal  the  accelerating  force.  Dubuat,  therefore, 
assumed  it  as  a  propositioo  of  fundamental  importance  that,  when 
water  flows  ia  any  cl»nnel  or  bed,  the  accelerating  force  which  obliges 
it  to  move  is  equal  to  the  sum  of  all  the  resistances  which  it  meets 
with,  whether  tney  arise  from  its  own  visco«ty  or  from  the  friction 
of  its  bed.  Thb  principle  was  employed  by  him  in  the  first  edition 
of  hb  work,  which  appeared  in  I779>  The  theory  contained  in  that 
edition  was  founded  on  the  expenroents  of  others,  but  he  soon  saw 
that  a  theory  so  new.  and  leadii^  to  results  so  different  frorn^  the 
ordinary  theory,  should  be  founded  on  new  experiments  more  direct 
than  the  former,  and  he  was  employed  in  the  performance  of  these 
from  1780  to  1783.    The  experiments  of  Bossut  were  made  only  on 

E'pes  of  a  moderate  declivity,  but  Dubuat  used  declivities  of  every 
nd.  and  made  hb  experiments  upon  channcU  of  various  sizes. 
The  theory  of  running  water  was  greatly  advanced  by  the  re- 
searches of  CTaspard  Ricne  de  Prony  (1755-1839).  From  a  cc^lection 
of  the  best  experiments  by  previous  workers  he  sdected  eighty-two 
(fifty-one  on  the  velocity  of  water  in  conduit  pipes,  and  thirty-one 
on  Its  velocity  in  open  canab);  and,  discussing  these  on  phyacal 
and  mechanical  pnnciples,  he  succeeded  in  drawing  up  general 
formulae,  which  afforded  a  simple  expression  for  the  velocity  oi 
running  water. 

J'.  A  Eytelwein  (1761-1848)  of  Berlin,  who  published  in  1801  a 
uable  compendium  01  hydraulics  entitled  Handbvck  der  Mukanik 
und  der  Hydraidik,  investigated  the  subject  of  the  discharge  of  water 
by  compound  pipes,  the  motions  of  jets  and  their  impulses  against 
plane  and  oblique  surfaces;  and  he  showed  theoretically  that  a  water- 
wheel  will  have  its  maximum  effect  when  its  circumference  moves 
with  half  the  velocity  of  the  stream. 

J.  N.  P.  Hachette  (1769-1834)  in  1816-1817  published  menxMrs 
containing  the  results  of  experiments  on  the  spouting  of  fluids  and  the 
dischar^  of  vessels.  Hb  object  was  to  measure  the  contracted  part 
of  a  fluid  vcin^  to  examine  the  phenomena  attendant  on  additional 
tubes,  and  to  investigate  the  form  of  the  fluid  vein  and  the  results 
obtained  when  different  forms  of  orifices  are  employed.  Extensive 
experiments  on  the  discharge  of  water  from  orifices  {Expirienees 
kjnraidiques,  Paris,  1833)  were  conducted  under  the  direction  of  the 
French  government  by  J.  V.  Poncelet  (1788-1867)  and  J.  A.  Lesbros 
(1790-1860).  P.  P.  Boileau  (1811-1891)  discussed  their  results  and 
added  experiments  of  hb  own  {TraiU  de  ia  nUsure  des  eaux  ceuramles, 
Paris,  1854).  K.  R.  Bomemann  re-examined  all  these  results  with 
great  care,  and  gave  formulae  expressing  the  variation  of  the  co- 
cffictents  of  discharge  in  different  conditions  (Cml  Ingtnieur^  1880). 
Julius  Webbach  (1806-1871)  also  made  many  experimental  in- 
vestigations on  the  discharge  of  fluids.  The  experiments  of  T.  B, 
Francb  {Lotodl  Hydraulic  ExperimaUs^  Boston.  Mass..  1855)  led  him 
to  propose  variations  in  the  accepted  formulae  for  the  discharge  over 
weirs,  and  a  generation  later  a  very  complete  investigation  of  thb 
subject  wte  carried  out  by  H.  Bazm.  An  elaborate  inqut^  on  the 
flow  of  water  in  pipes  and  channeb  was  conducted  by  H.  G.  P. 
Darcy  (1803-1858)  and  continued  by  H.Baxin.  at  the  expense  of  the 
French  government  {Rtcherckes  kydraulvques^  Paris,  1866).    German 


engineers  have  also  devoted  special  atteatian  to  the" 
of  the  flow  in  rivers;  the  Eteitrdte  tur  HydropapkU  des  Kimig' 
retches  Bdhmen  (Prague,  1 872-1 875)  of  A  R.  Hartacher  (i8a»-i89o) 
contained  valuable  measurements  of  thb  kind,  together  witli  a  com- 
parison of  the  experimental  results  with  the  formulae  of  flow  that  had 
been  proposed  up  to  the  date  of  its  publication,  and  important  data 
were  yielded  by  the  gaugings  of  the  Mississippi  made  for  the  United 
States  government  by  A  A  Humphreys  and  rl.  L.  Abbot,  by  Robert 
Gordoas  gaugings  of  the  Irrawaday,  and  by  Allen  J.  C.  Cunntngjum's 
experiments  on  the  Ganges  canal.  The  friction  <A  water,  invest«eated 
for  slow  speeds  by  Coulomb,  was  measured  for  higher  speeoi  by 
William  Froude  1^1810-1879).  whose  work  b  of  great  value  in  the 
theory  of  ship  resistance  (Brit.  Assoc.  Report,  i860),  and  stream  line 
motion  was  studied  by  Professor  Osborne  Reynolds  and  by  Pn/essor 
H.  S.  Hek  Shaw.  (X.) 

Hydkostatics 

Hydxostatics  is  a  sdeftce  which  grew  origuia]ly  out  of  a  iminber 
of  isolated  practical  problems;  but  it  satisfies  the  requixcaaeiit 
of  perfect  accuxacy  in  its  ^pUcaUon  to  phenomena,  the  hugcrt 
and  smallest,  of  the  behaviour  of  a  fluid.  At  the  same  time, 
it  delights  the  pure  thcoiist  by  the  simplidty  <A  the  logic  with 
which  the  fundaunental  theorems  may  be  establisbed,  and  by  the 
elegance  of  its  mathematical  operations,  insomuch  that  hydro- 
statics may  be  considered  as  the  Euclidean  puxe  geomeny  of 
mechanical  science. 

X.  The  Different  States  of  a  S^bstanu  or  Matter.— KBi  substance 
in  nature  falls  into  one  of  the  two  classes,  solid  and  fluid;  a 
solid  substance,  the  land,  for  instance,  as  contrasted  with  a 
fluid,  like  water,  being  a  substance  which  does  not  flow  of  itself. 

A  fiuidf  as  the  name  implies,  b  a  substance  which  flows,  or 
b  capable  of  flowing;  water  and  air  are  the  two  fluids  dbtributed 
most  universally  over  the  surface  of  the  earth. 

Fluids  again  are  divided  Into  two  classes,  termed  a  liquid 
and  a  gas,  of  which  water  and  air  are  the  chief  examples. 

A  liquid  b  a  fluid  which  b  incompressible  or  practically  so. 
f  .e.  it  does  not  change  in  volume  sensibly  with  change  ci  pressure. 

A  ;a«  b  a  compressible  fluid,  and  the  change  in  volume  is 
conuderable  with  moderate  variation  of  pressure. 

Liquids,  again,  can  be  poured  from  one  open  vessel  into  axMtber, 
and  can  be  kept  in  an  uncovered  vessel,  but  a  gas  tends  to  diffuse 
itself  indefinitely  and  must  be  preserved  in  a  closed  reservoir. 
•  The  dbtingubhing  characterbtics  of  the  three  kinds  of  sub- 
stance or  states  of  matter,  the  solid,  liquid  and  gas,  are  summariurd 
thus  in  O.  Lodge's  Mechanics: — 

A  solid  has  both  nze  and'shape. 
A  liquid  has  sixe  but  not  shape. 
A  gas  has  ndther  sixe  nor  shape. 

3.  The  Change  of  State  of  Matter. — ^By  a  change  of  temperature 
and  pressure  combined,  a  substance  can  in  general  be  made  to 
pass  from  one  state  into  another;  thus  by  gradually  increasing 
the  temperature  a  solid  piece  of  ice  can  be  melted  into  the  liquid 
state  of  water,  and  the  water  again  can  be  boiled  off  into  the 
gaseous  state  as  steam.  Again,  by  rabing  the  temperature, 
a  metal  in  the  solid  state  can  be  melted  and  liquefied,  and  poured 
into  a  mould  to  assume  any  form  desired,  which  b  retained  when 
the  metal  coob  and  solidifies  again;  the  gaseous  state  of  a  metal 
b  revealed  by  the  spectroscope.  Conversely,  a  combination 
of  increased  pressure  and  lowering  of  temperature  will,  if  carried 
far  enough,  reduce  a  gas  to  a  liquid,  and  afterwards  to  the  sc^id 
state;  and  neariy  evexy  gaseous  substance  has  now  undergone 
thb  operation. 

A  certain  critical  temperature  b  observed  in  a  gas,  above  which 
the  liquefaction  b  impossible;  so  that  the  gaseous  state  has  two 
subdivisions  into(i.)a  true  gas,  which  cannot  be  liquefied,  because 
its  temperature  b  above  the  critical  temperature,  (ii.)  a  vapour, 
where  the  temperature  b  below  the  critical,  and  which  can 
ultimately  be  liquefied  by  further  lowering  of  temperature  or 
increase  of  pressure. 

3.  Plasticity  and  Viscosity. — Every  solid  substance  b  found  to 
be  plastic  more  or  less,  as  exemplified  by  punching,  shearing 
and  cutting;  but  the  [Mastic  solid  b  distinguished  from  the 
viscous  fluid  in  that  a  plastic  solid  requires  a  certain  magnitude 
of  stress  to  be  exceeded  to  make  it  flow,  whereas  the  viscous 
liquid  will  yield  to  the  sli^test  stress,  but  requires  a  certain 
length  of  time  for  the  effect  to  be  appreciable. 
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Ac(onlis|toMuirdl(nw7*/HaiO  "  Wbn  >  continuout 
iltention  oi  fonn  i*  produod  only  by  >  una  eicerding  ■  ceruin 
nhw,  Ibe  mbiluce  »  ulled  ■  ulid,  howevtr  »Ft  ud  pluiic 
il  may  be.  SdI  wbra  Ibe  inulltst  iircu,  if  only  alntiaued  long 
f!mi|tj  viQ  muc  k  perceptible  uhi  Lncreaiinf  dunge  ol  fonn, 
tbc  MibMUKC  noM  be  recirded  u  ■  Tiicoui  fluid,  bowever  bird 
it  may  be."  HuirU  iQuitnio  U»  diSeitnu  between  i  uft 
vilid  uid  a  bard  liquid  by  a  jelly  and  a  block  ol  pitchy  lUo  by 
tbe  uperimcot  of  wpportinc  ■  candle  and  a  ttick  of  Kaling- 
vu;  aficT  1  coniidcnbk  lime  Ibc  (caling-sai  *ni  be  found 
bcni  and  b  b  ■  fluid,  bul  the  <an(Ue  nmaiiB  (Iniibl  ai  a  solid. 

(.  Difmiluw  0/  •>  Find, — A  fluid  b  a  substance  whkb  yields 
cooiiauOy  10  the  ilichlal  tangential  ilien  b  its  inleiiOT; 
Ibai  ii.  il  cu  be  dliridcd  vciy  (uilr  akuig  any  plane  (tiven  plenty 
of  line  Ulbc  fluid  iaviioiiu).  It  loUowt  IbU  when  the  fluid  has 
COBK  to  mt,  tbc  tangential  stIeM  in  any  plane  in  it>  iolerior 
■nun  vsniib,  and  the  Mien  miul  be  entirely  nomal  to  the  plane. 
Tbtl  aiedianka]  asom  of  the  tunmalily  ej  pni  franrt  1>  the 
faDBdatiDo  o(  the  mathematical  theocy  of  byditotalia. 

Tbc  tbcDnm  of  bydraatalia  are  thut  true  let  all  Kaliosacy 

to  bydfodyuaniia,  the  icieiuz  of  the  owlion  of  a  fluid,  that 
viscoaily  wiO  make  itself  fell  and  modify  ihe  theory;  unlfcn  ve 
befia  \/f  postulaling  the  perfect  fluid,  -■  ■  > 
Donnaiily  of  fli 
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ana  OA  tt-'  eodoiipt  a  point  B,  the  preiaure  p  a1 
AP.AA:  and 

a  Ihe  BotatiM  of  tbe  differentiil  alcului. 

&  rw  £t«f>/y  ^  Ftn*  Pruiwn  >'■  slf  Dintb. 
mr-aiti  peificiplt  fl  liydnteBtict  foUowi  at  once  fro 
-■k  aonaSty  o(  Beid  pnaaire  implied  in  tbe  deBi 

'   T.fci»m«u»™,*.Ftj(mjy  directions  in  the  plain -  ..-r-- 

ea  triaafk  aV.  whoae  vdes  arc  penxndi 
1  iwi  r^f^tftdtr  the  cquiUbriumofa  flrulft  rian 

ciw'tEe^tr 
»..«  _.».  ..»  ...»  -«  Then,  lince  tbeic  iniec  loccct  main- 
uia  laMChrium.aiid  R  Bukcs  equal  ancleiwith  Pand  Q,  thenfoR 
P  Bi^  Q  mum  be  cqaaL  But  the  lacei  k,  at,  over  whi^  P  and  6 
act.  afe  alao  equal,  lo  that  the  pre«iiie  on  each  face  is  equal.  A 
— ■—  Irianfle  ate  inifht  alto  be  employed,  or  a 

that  the  ptaauR  of  a  fluid  nquini 


It"?,  Q 


J-r^       T.  7%iTrvumuntailjrfn<iidF>ann.—Any 
-:5~]  •ddilioaal  pnwin  a|i|J>cd  la  Ibe  fluid  will  be 

l'=-^~=-'[   a  liqaid;  Ihil  pfiodple  of  itie  tramrniitiJrSilj  of 

~FK.  la.  ap^htdbv*UmU™  iaveUiDfl  of  tke'S^^fc 

Till  aadiac  iiiaiiali  iHentially  of  two  ennimuni^Iiiii  rylinden 
(if.ial.HMwifhliqeidaiidckKedbynitans.  If  ■  Iliniu  P  Ri  ia 
apcM  HI  ooe  pinwi  ef  alea  A  ft.-,  it  i^be  balamd  by  a  thnM 
W  k  appfied  to  the  other  pi«oa  of  area  B  fl.',  when 

p-fiA-vm.  (1) 

Ae  L  1    I  I  ^  of  the  Eanid  belii(  auppoacd  eiufonii;   and.  by' 
sakag  the  ralio  S/A  ■uf&icatly  brge,  the  nwchanical  w*---' 


This  ■  pnrved  by  tahiaf  aiy  n 


4  1h/I(.'. 


10.  JlitrnL:— If  two  liquidi  ef  different  denilly  are  lealinf  in 
vniek  In  comnuBlatian,  the  heifli  t  of  (he  free  luiface  of  luch  liquid 
above  the  lurfaee  of  Kpantioa  ii  invTrrely  at  Ibe  denaiiy. 

For  if  tbe  liquid  of  deimty  >  rim  to  Ibe  hcigbt  l>  and  of  dcntity  * 
to  the  beiihi  t.  and  fcdeaotn  Ihe  alntoaphenc  prenure,  the  pmauR 
in  the  liquid  at  iha  level  ol  the  uiface  of  leFuatiDe  wiU  be  et+t. 
and  aa-l-fi>  and  (boa  bsiB|  equal  we  have 


The  ivindple 

TarrictUiaa 


called  ihehdght  of  Ibe  homocer 


.*-a*.  (t) 

I  illuttratkd  in  the  article  Bawnsna.  where 
^of  deosiiy  eant"'---^'  ■-  -■--■--'-.■-.......... 

'.bafancnl 


:wdbf 


imn  ol  air  ol  denaity  a, 

fluid  10  a  bciehi  f. 

Thus  «icrl>rini 
H4  time,  denser 


*/*-«fr-»ooXij-6-io,»8o: 
[c  baiometer  heifhl  of  10  bi,  this  makei 
rflCaOrer 


employ  in  praciiral  woric.  where  ii  a  called  an  ' 

made  Ihe  equivalcDl  of  a  piessureof  one  kgycm  %  aiv  one  lon/i 

emidoyedasthtunil  with  high  pleasure  at  in  anillery.  may  be 

u.  TVarrw.— A  body  immersed  in  a  (uid  it  buoyed  up  by  a 
equal  to  Ihe  weixhl  of  the  liquid  ditplactd.  acling  vnikally  up 
Ihroufh  Ihe  ce nlre  of  Kiaviiy  of  the  displaced  liquid. 


this  fliUd  it  in  eq 
tunoundini  fluid,  which  muii  be  equal  aiHToppotile.  and  (he  lur- 
iDundine  fliiid  acts  in  Ibe  ame  nuaaer  when  Oie  body  rrplacei  the 
diMaced  fluid  acain;  so  that  the  resultant  thrust  of  the  fluid  acts 


Uy  upwaid  thiouih  Iha  centre  ol  fravhy  c'  the  fluid  displaced, 
nual  to  the  weiint. 

'    VisfluiingfRely  lilcea  iblp.themiiillbilumof 


Oder  iu  own  wnihi  and  Ihe  Ibrui 

Xin;  so  that  III 
hiouihEhece] 

.. —  ...  the  weiint. 

When  the  body  b  fluting  freely  lilce  a  ib! 
lisliquidthnnl  with  the  weigh!  of  Ibe  ship  re< 
■h'  water  displaced  b  equal  ID  ihe  weighl  of  tiw  toiu  auu  ijic  iwu 
centret  of  gravity  are  ID  Ihe  same  venica]  line.  So  alao  a  balloDS 
hegint  to  (be  when  ihc  weight  ol  air  displaced  b  greater  than  Iht 
wnght  of  the  balloDn,  and  it  u  in  equilibrium  when  the  weightt  ire 
equaU  Thb  ihroreni.u  calWcI  generally  Ihe  prinapU  of  Ardimfdtt, 
Ii  n  used  la  determine  Ihe  dcnsily  of  a  body  eiperimenully ; 
lor  if  W  it  the  weighl  of  a  body  weighed  in  a  balance  in  air  (strictly 
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or  fvdght  of  Uquid  ditplaoed  is  W-W.  to  that  the  spmfc  pMy 
"""'''  '   ■         '  'it  of  «  body  to  the  weight 


asMTts  the  obvious 
fact  that  a  body  diiplaoes  its  own  vcrfume  of  water;  and  he  utilised  it 
in  the  problem  of  the  determinatioa  of  the  adulteration  of  the  crown 
of  Hiero.  He  weighed  out  a  lump  of  gold  and  of  silver  of  the  same 
weight  as  the  crown;  and,  immening  the  three  in  sucoessaoo  in 
water,  he  found  they  ^t  over  measures  of  water  in  the  ratio 
l^:A:  A  or  53:  34:  44;  thenoe  it  follows  that  the  gold :  silver  alloy 
of  the  crown  was  as  1 1 : 9  by  weight. 

13.  Theorem. — ^The  resultant  vertical  thrust  on  any  portion  of  a 
curved  surface  exposed  to  the  pressure  of  a  fluid  at  rest  under 
gravity  is  the  weignt  of  fluid  cut  out  by  vertical  lines  drawn  round 
the  boundary  of  the  curved  surface. 

Theorem. — ^The  resultant  horisontal  thrust  in  any  direction  is 
obtained  by  drawing  parallel  horisontal. lines  round  the  boundary, 
and  intersecting  a  plane  perpendicular  t6  their  direction  in  a  plane 
curve;  and  then  investkating  the  thrust  on  this  plane  area,  which 
will  be  the  same  as  on  the  curved  surface. 

The  proof  of  these  theorems  proceeds  as  before,  empbyii^  the 
normality  principle;  they  are  required,  for  instance,  in  the  deter- 
mination ot  the  hquid  thrust  on  any  portion  of  the  bottom  of  a  ship. 
In  casting  a  thin  hollow  object  Uke  a  bell,  it  will  be  seen  that  the 
resultant  upward  thrust  on  the  mould  may  be  many  times  greater 
than  the  weight  of  metal;  many  a  curious  experiment  has  been 
devised  to  illustrate  this  property  and  daswd  as  a  hydrostatic 
paradox  (Boyle,  Hydrostatic^  Pcradaxts^  1666). 

Consider,  for  instance,  the  operation  of  casting  a  hemispherical 
bell,  in  fig.  2.   As  the  molten  metal  »  run  in,  the  upward  tiirust  oa 

the  outside  mould,  when 
^  li  -  ."^    ■  the    level    has    reached 

PP,  u  the  weight  of 
meul  in  the  volume  gen- 
erated by  the  revolution 
of  APQ;  and  this,  by  a 
theorem  of  Archimedes, 
has  the  same  voltune  as 
the  cone  ORR',  or  iwy", 
where  y  is  the  deptn  of 
metal,  the  honsontal 
sections  being  equal  so 
long  as  y  b  las  than  the 
radius  of  the  outside 
hembphere.  Afterwards, 
when  the  metal  has  risen 
above  B,  to  the  level  KK',  the  additional  thrust  b  the  weight  of 
the  cylinder  of  diameter  KK'  and  height  BH.  The  upward  thrust 
b  the  same,  however  thin  the  metal  may  be  in  the  interspace 
between  the  outer  mould  and  the  core  inside;  and  thb  was  formerly 
considered  paradoxical. 

Analytical  Egpatiams  of  E^Uibrium  of  a  Fluid  at  rest  under  any 

System  of  Foru. 

14.  Referred  to  three  fixed  coordinate  axes,  a  fluid,  in  which 
the  pressure  is  p,  the  density  p,  and  X,  Y,  Z  the  components  of 
impressed  force  per  unit  mass,  requires  for  the  equilibrium  of  the  part 
filling  a  fixed  surface  S,  on  resolving  parallel  to  Ox. 

fJlpdS'JffpXdxdydM,  (I) 

where  /,  m,  n  denote  the  direction  cosines  of  the  aormal  drawn 
outward  of  the  surface  S. 

But  by  Green's  transformation 

fS'p^-SSSs^y^  (2) 

thus  leading  to  the  differential  relation  at  every  point 

(3) 


Fio.a. 


IJ-aX.    4-,Y,    jf-fZ. 


The  three  equations  of  equilibrium  obtained  by  taking  moments 
round  the  axes  are  then  found  to  be  satbfied  identically.  ^ 

Hence  the  space  variation  of  the  pressure  in  any  direction,  or  the 
pressure-gradient,  b  the  resolved  force  per  unit  volume  in  that 
direction.  The  resultant  force  is  therefore  in  the  direction  of  the 
steepest  pressure-gradient,  and  thb  is  normal  to  the  suriace  of  equal 
pressure;  for  equilibrium  to  exist  in  a  fluid  the  lines  of  force  must 
therefore  be  capable  of  being  cut  orthogonally  by  a  system  of 
surfaces,  which  will  be  surfaces  of  equal  pressure. 

Ignoring  temperature  effect,  and  taking  the  denutv  as  a  function 
of  the  pressure,  surfaces  of  equal  pressure  are  also  of  equal  deuMty, 
and  the  fluid  b  stratified  by  surfaces  orthogonal  to  the  lines  of  force ; 

ii^i^yi^-^V.z  (4) 

are  the  partial  differential  coeffidenU  of  some  function  P,'rfdp/fi, 
of  x,  y,  s;  so  that  X,  Y,  Z  must  be  the  partial  differential  coefficients 
of  a  potential  -V,  such  that  the  force  u  any  direction  b  the  down- 
ward gradUcnt  of  V;  and  then 

g+g  -o.  or  P+V  -constant.  (5) 


in  which  P  nay  be  called  the  hydrosutic  head  and  V  the  bead  of 
potential. 

With  variation  of  temperature,  the  surfaces  of  equal  pressure  and 
density  need  not  coinade;  but,  takinjs  the  pressure,  denuty  and 
temperature  as  connected  by  some  relation, such  as  the  gas-equation, 
the  surfaces  of  equal  density  and  temperature  must  intersect  m  lines 
lying  00  a  surface  of  equal  pressure. 

IS.  As  an  exainple  of.  the  general  equations,  take  the  simpksc 
6ue  of  a  uniform  field  of  gravity,  with  Os  directed  vertically  down- 
ward :  employing  the  gravitation  unit  of  force. 


t  dp    ^   t  dp         I  dp- 


(I) 

P  "Jdpfp  «s-|-a  consunt.  (a) 

When  the  density  #  b  uniform,  this  becomes,  as  bdore  in  (2)  f  9 

p-^-h^  (3) 

Suppose  the  denuty  #  varies  as  some  fith  power  of  the  depth 
below  O.  then 

dpldz'-p'-ta^  (4) 

'    T+T    a-hl    a-HlW     •  ^ 

supposing  P  and  p  to  vanish  together. 

Tnese  equations  can  be  made  to  represent  the  state  of  oonvcctive 
equilibrium  of  the  atmo^>here,  depending  on  the  gas-equatiov 

^-M-Rp».  (6) 

where  •  denotes  the  absolute  temperature;  and  then 

so  that  the  temperature-gradient  di/ds  b  constant,  as  in  oonvective 
equilibrium  in  (11). 
From  the  ga»«quation  in  general,  in  the  atmosphere 

tdp    tdp    id$    p    id$    t    id$  ,a\ 

iS'p  i-iS'pBS'i'iC'  ^^' 


«S' 


which  b  positive,  and  the  density  p  diminishes  with  the 
provided  the  temperature-gradient  d$/dt  does  not  exceed  Bfh, 
With  uniform  temperature,  taking  k  constant  in  the  gas-equation, 

dp/dzmpmp/k,     P^P^'\  (9) 

■o  that  in  ascending  in  the  atmosphere  of  thermal  equilibrium  the 
pressure  and  density  diminish  at  compound  disooont,  and  for 
pressures  P\.  and  p%  at  heights  fi  and  h 

(ti-it)/h'\og^pJPi)''2i  Vogi^PifPi).  (10) 

In  the  oonvective  equilibrium  of  the  atmosphere,  the  air  ft  sup- 
posed to  change  in  density  and  pressure  without  exchange  of  heat  by 
conduction;  and  then 

#/i«.-(W.  p/h'i9lKi^,  (II) 

5-7^-(«+«)$-(ii+i)R.  7-1+5. 

where  T  b  the  ratio  of  the  qxdfic  heat  at  constant  pressure  and 
constant  volume. 

In  the  more  general  case  of  the  convective  equilibrium  of  a  spherical 
atmosphere  surrounding  the  earth,  of  radius  a, 

gravity  varying  inversely  as  the  square  of  the  distance  r  from  the 
centre:  so  that.  k-p»fp»,  denoting  the  height  of  the  homogeneous 
atmosphere  at  the  surface,  9  b  given  by 

(ii-H)*(i  -ayHi)  -a(i  -a/r),  (13) 

or  if  c  denotes  the  distance  where  9  >o. 


9 

9»' 


a 
'r 


c—r 
c-a' 


(«4) 


When  the  compressiMity  of  water  b  taken  into  account  in  a 
deep  ocean,  an  experimental  law  must  be  employed,  such  as 

^-^-*(^-p.),orf/A»-i+(p-^)/X.X-*#i,        (15) 

so  that  X  b  the  pressure  doe  to  a  head  ik  of  the  Ikiuid  at  density  m 
under  atmospheric  pressure  p»;  and  it  b  the  gauge  pressure  required 
on  thb  law  to  double  the  density.  Then 

dpfdt^kdp/dt'p,    p^p^'\    ^-Ai-W*"*-!);  (16) 
and  if  the  liquid  was  incompressible,  the  depth  at  pressure  p  would 
be  {p —Ptilp^t  so  that  the  lowering  of  the  surface  due  to  compression  b 

Atf-^-Jk-s-ls*/*,  when  h  b  large.  (17) 

For  sea  water,  X  b  about  23.000  atmospheres,  and  &  b  then  25.000 
times  the  height  of  the  water  barometer,  about  250,000  metres,  so 
that  in  an  ocean  10  kikmietres  deep  the  level  b  towered  about  200 
metres  by  the  compressibility  of  the  water;  and  the  density  at  the 
bottom  bincreased4%.  .        ^  ,^.    .    .     .  ,      . 

On  another  physical  assumption  01  constant  culncal  elasticity  X. 

dpm\dpfp,      (P-^)/X-Ujg(|l/*),  (18) 
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and  the  lowering  of  the  Miffaee  b 

0*  bcfbic  IB  17). 

t6L  CcaCre  «/  Pressmre. — ^A  pUne  az«a  exposed  to  fluid  prewure 
oa  ooe  aide  experiences  a  single  resultant  thrust,  the  integrated 
presBoic  over  the  area,  acting  through  a  definite  point  called 
the  oentic  oi  pressure  (C.P.)  of  the  area. 
Thus  if  dM  plane  is  nomul  to  Qi,  the  resultant  thrust 

.  .     RmfCpdxdy,  (I) 

and  the  co-oidiaatcs  x,jf  of  the  C.P.  are  eiven  by 

iR'-'ffxpdxdy,    jR^ffypdxdy.  (a) 

The  C.P.  m  thus  the  C.G.  of  a  plane  lamina  bounded  by  the  area, 
in  which  the  surface  density  is  p. 

U  pm  ooifonn.  the  C.P.  and  C.G.  of  the  area  coincide. 
For  a  homoRQeous  liquid  at  rest  under  gravity,  p  b  proportional 
CO  the  depth  below  the  surface,  «.«.  to  t&  perpendicular  (Ustance 
from  the  line  of  intersection  of  the  plane  of  the  area  with  the  free 
stiHace  of  the  liquid. 

If  the  equation  of  thb  line,  referred  to  new  cooidinate  azea  in  the 
plane  aica,  b  written 

xcosa-|-ysin«>A«0.  (3) 

R-jrf^-«cosa-ysina)dafy.  U) 

iR-jpr^(A-xooaai-ysin«)dstfy,  (5) 

yR  -  fjpyih — *  cos  « — y  «n  a)dxdy, 
Pladog  the  new  origin  at  the  C.G.  of  the  area  A, 

ffxdfdyo,  //i*rfy-o,  (6) 

R.p«,  (7) 

aM--cos«nrxWA-sin«//sydA.  (8) 

5tA--cos«nrsydA-sin«fJ/tfA.  (9) 

Toraiag  the  axes  to  make  tnem  roinride  with  the  principal  axes 

of  the  as«a  A,  thus  making  {fxyih  'O, 

ifc--a^cosa.^--ysana.  (10) 


ff^fidA'-A^,    ///M-AA».  (II) 

«  and  k  denoting  the  semi-axes  of  the  momental  ellipse  of  the  area. 

ThbahowBthattheC.P.  btheantipole  of  the  lineof  interaectbn  of 
itfl  plane  with  the  free  surface  with  respect  to  the  momental  ellipse  at 
the  C.G.  of  the  area. 

ThvB  the  C.P.  of  a  recungle  or  paralleloeram  with  a  side  in  the 
surface  b  at  f  of  the  depth  of  the  lower  side;  of  a  triangle  with  a 
vertex  in  the  wrfaoe  and  base  horiaonul  b  |  of  the  depth  of  the  base; 
but  if  the  base  b  in  the  surface,  the  C.P.  b  at  half  the  depth  of  the 
*Trtrx:  as  on  dM  faces  of  a  tetrahedron,  with  ooe  edge  in  the 
Mfface. 

The  «0ie  of  an  area  b  the  name  given  to  the  limited  area  round 
it«  C.G.  within  which  the  C.P.  mlist  lb  when  the  area  b  immersed 
rorapletcly:  the  boundary  of  the  core  b  therefore  the  locus  of  the 
antipodes  with  fcspcct  (o  the  momental  ellipse  of  water  lines  whbh 
totich  the  boundary  of  the  area.  Thus  the  core  of  a  cirde  or  an 
cllipar  b  a  concentric  circle  or  ellipse  of  one  quarter  the  sixe. 

The  C.P.  of  water  Knes  passing  through  a  fixed  point  lies  on  a 
ftnight  Ine.  the  antipolar  of  the  point;  and  thus  the  core  of  a  tri- 
ancle  b  a  similar  trbngle  of  one  quarter  the  sixe,  and  the  core  of  a 
pAraBela|rBm  b  another  parallelogram,  the  dbgonab  of  which  are 
the  midae  tlsrd  of  the  mcdun  tines. 

la  die  design  of  a  structure  such  as  a  tall  reservoir  dam  it  b 
inpovtant  that  the  Une  of  thrust  bi  the  material  shouM  pass  inside 
Che  core  of  a  section,  so  that  the  material  shonM  not  be  in  a  sute 
of  tension  anywhere  and  so  Uabfe  to  open  and  admit  the  water. 

17.  EqmiiiMmM  end  StabUUy  ^  o  Skip  or  FlooHnt  Body. 
Tkt  JftfMeaCrf.— The  principle  of  Archimedes  in  §  ix  leads 

immediatdy  to  the 
conditions  of  equili- 
brium of  a  body  sup- 
ported freely  in  fluid, 
Kke  a  fish  in  water  or 
a  balloon  in  the  air, 
or  like  a  ship  (fig.  3) 
floating  partly  im- 
merMd  in  water  and 
the  rest  in  air.  The 
body  b  in  equili- 
brium under  two 
forces: — (i.)  its 
weight  W  acting 
vertically  downward 
throng  G.  the  C.G.  of  the  body,  and  (ii.)  the  buoyancy  of  the 
fluid,  cqiual  to  the  weight  of  the  displaced  fluid,  and  acting 
>en«aUy  upward  through  B,  the  C.G.  of  the  displaced  fluid; 


Fig.  3. 


for  equilibrium  these  two  forces  must  be  equal  nnd  opposite  in 
the  same  line. 

The  conditions  of  equilibrium  of  a  body,  floating  Hke  a  ship 
on  the  surface  of  a  liquid,  are  therefore: — 

(L)  the  wdght  of  the  body  must  be  less  than  the  weight  of  the 
total  volume  of  liquid  it  can  displace;  or  else  the  body  will  sink 
to  the  bottom  of  the  liquid;  the  difference  of  the  weights  b 
called  the  "reserve  of  buoyancy." 

(ii.)  the  wei^t  of  Uquid  which  the  body  dbplaces  in  the 
position  of  equilibrium  b  equal  to  the  weight  W  of  the  body;  and 

(iii.)  the  C.G.,  B,  of  the  liquid  dispkced  and  G  of  the  body, 
must  lie  in  the  same  vertical  line  GB. 

18.  In  addition  to  satisfying  these  conditions  of  equilibrium, 
a  ship  must  fulfil  the  further  condition  of  stability,  so  as  to  keep 
upright;  if  diiylared  slightly  from  thb  position,  the  forces 
called  into  play  must  be  such  as  to  restore  the  ship  to  the  upright 
again.  The  stability  of  a  ship  is  investigated  practically  by 
inclining  it;  a  weight  b  moved  across  the  dedc  and  the  angle  b 
observed  of  the  heel  produced. 

Suppose  P  tons  b  moved  e  ft.  across  the  deck  of  a  ship  of  W  tons 
dbplaounent;  the  C.(j.  will  move  from  G  to  Gi  the  reduced  distance 
GiGt*cOP/W);  and  if  B,  called  the  centre  of  buovancy,  moves 
to  Bi,  along  the  curve  of  buoyancy  BBt,  the  normal  01  thb  curve  at 
Bi  will  be  the  new  vertical  BiGi,  meeting  the  old  vertical  in  a  point 
M,  the  centre  of  curvature  of  BBi,  called  the  metacenlre. 

If  the  ship  heeb  through  an  angle  0  or  a  slope  of  i  in  ««, 

GM-GGicot9-m£(P/W).  (i) 

and  GM  b  called  the  metacentric  height;  and  the  ship  must  be 
ballasted,  so  that  G  lies  below  M.  If  G  was  above  M,  the  ungent 
drawn  from  G  to  the  evolute  of  B.and  normal  to  the  curve  of  buoyancy, 
would  give  the  vertical  in  a  new  position  of  etiuilibrium.  Thus  m 
H.M.S.  "  Achilles  "  of  9000  tons  displacement  it  was  found  that 
moving  30  tons  across  the  deck  a  distance  of  ^  ft.,  caused  the  bob 
of  a  peiMlulum  xo  ft.  long  to  move  through  10  m.,  so  that 


abo 


GM-^X4aX^*X24ft.; 


10 


cot  9*24.    ••a*a4'. 


(a) 
(3) 


In  a  diagram  it  b  conducive  to  clearness  to  draw  the  ship  in  one 
positbn.  and  to  incline  the  water-line;  and  the  page  can  be  turned 
if  it  b  desired  to  bring  the  new  water-line  horixontaL 

Suppose  the  ship  turns  about  an  axb  through  F  in  the  water-line 
area,  perpendicubr  to  the  pUne  of  the  paper;  denoting  by  y  the 
dbtance  of  an  element  dA  if  the  water-hne  area  from  the  axb  of 
rotation,  the  change  of  displacement  b  ZydA  tan  9,  so  that  there  b 
no  change  of  displacement  if  Z>dA>"0,  that  n,  if  the  axb  passes 
through  the  C.G.  of  the  water-line  area,  which  we  denote  by  F 
and  call  the  centre  of  flotation. 

The  righting  couple  of  the  wedges  of  immersbn  and  emersion 
wiUbe 

TwydK  tan  f.y  » v  tan  iZfdA  -« tan  9.AJH  ft.  tons,      (4) 

V  denoting  the  denuty  of  water  in  tons/ft.',  and  W"wV,  for  a 
displacement  of  V  ft,' 

This  couple,  combined  with  the  original  buoyancy  W  through  B, 
b  equivalent  to  the  new  buoyancy  through  B,  so  that 

W.BBi-wAA'tant,  (5) 

BM-BBicotf-AAi/V,  (6) 

giving  the  ndius  of  curvature  BM  of  the  curve  of  buoyancy  B,  in 
terms  of  the  dispUcement  V,  and  AA*  the  moment  of  inertb  of  the 
water-line  area  about  an  axb  through  F,  perpendicular  to  the  pbne 
of  dbplacement. 

An  inclining  couple  due  to  moving  a  weight  about  in  a  ship  will  heel 
the  ship  about  an  axb  perpendicubr  to  the  pUne  of  the  couple,  only 
when  thb  axb  b  a  pnncipal  axis  at  F  of  the  momental  ellipse  of 
the  water-line  area  A.  For  if  the  ship  turns  through  a  small  angle  9 
about  the  line  FF',  then  6i,  bt,  the  C.G.  of  the  wedge  of  immersion 
and  emersion,  will  be  the  C.P.  With  respect  to  FF'  of  the  two  parts  of 
the  water-line  area,  so  that  6iftk  will  be  conjugate  to  FF'  with  respect 
to  the  momental  eUipae  at  F. 

The  naval  architect  distinguishes  between  the  stahiiity  of  form, 
represented  by  the  righting  couple  W.BM, and  tht  stability  of  ballast- 
ing,  represented  by  W.BG.  Ballasted  with  G  at  B.  the  righting 
couple  when  the  ship  is  heeled  through  9  is  given  by  W.BM.  tan  9:  but 
if  weights  inside  the  ship  are  raised  to  bring  G  above  B.  the  righting 
couple  b  diminished  by  W.BG.  tan  i,  so  that  the  resultant  righting 
couple  b  W.GM.  tan  9.  Provided  the  ship  is  designed  to  float 
upright  at  the  smallest  draft  with  no  load  on  board,  the  stability 
iit  any  other  draft  of  water  can  be  arranged  by  the  stowage  of  the 
weight,  high  or  low. 

19.  Proceeding  as  in  f  16  for  the  determination  of  the  C.P.  of  an 
area,  the  same  argument  win  show  that  an  inclining  ooupb  due  to 
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the  movement  of  a  weight  P  throogfa  a  distance  e  will  cause  the  ihip 
to  hed  through  an  angle  $  about  an  axb  FF'  through  F,  w^ich  is 
conjugate  to  Uie  direction  of  the  movement  of  P  whh  respect  to  an 
ellipse,  not  the  momenta!  dlipse  of  the  water>Uiie  area  A,  but  a 
conf  ocal  to  it,  of  squared  semi-axes 

a^-AV/A.  i»-»V/A.  (i) 

h  denoting  the  vertical  height  BG  between  CG.  and  centre  of 
buovam^.  The  varying  direction  of  the  inclining  couple  Pc  may  be 
reahzed  by  swiiwing  the  weight  P  from  a  crane  on  the  ship,  in  a  drde  of 
radius  c  But  if  the  weight  P  was  lowered  on  the  ship  from  a  crane 
on  shore,  the  vessel  would  sink  bodily  a  distance  P/tvA  if  P  was 
deposited  over  F;  but  deposited  anywhere  else,  say  over  Q  on  the 
water-line  area,  the  ship  would  turn  about  a  line  the  antipolar  of  Q 
with  respect  to  the  coniocal  ellipse,  paralld  to  FF',  at  a  distance  FK 

"^  FK- (*«-W/A)/FQ  sin  QFF'  (a) 

through  an  angle  9  or  a  slope  of  one  in  w,  given  by 

where  h  denotes  the  radius  of  gyration  about  FF'  of  the  water-line 
area.  Burning  the  coal  on  a  voyage  has  the  reverM  effect  on  a 
steamer. 

Hia>K0DYMAMZC8 

ao.  In  considering  the  motion  of  a  fluid  we  shall  suppose  it 
non-viscous,  so  that  whatever  the  state  of  motion  the  stress 
across  any  section  is  normal,  and  the  principle  of  the  normality 
and  thence  of  the  equality  of  fluid  pressure  can  be  employed,  as 
in  hydrostatics.  The  practical  problems  of  fluid  motion,  which 
are  amenable  to  mathematical  analysb  when  viscosity  is  taken 
into  account,  axe  excluded  from  treatment  here,  as  constituting 
a  separate  branch  called  "hydraulics"  (9.V.).  Two  methods  are 
employed  in  hydrodynamics,  called  the  Eulerian  and  Lagrangian, 
although  both  are  due  origmally  to  Leonhard  Euler.  In  the 
Eulerian  method  the  attention  is  fixed  on  a  particular  point  of 
space,  and  the  change  is  observed  there  of  pressure,  density 
and  velocity,  which  takes  place  during  the  motion;  but  in  the 
Lagrangian  method  we  follow  up  a  particle  of  fluid  and  observe 
how  it  changes.  The  first  may  be  called  the  statistical  method, 
and  the  second  the  historical,  according  to  J.  C.  MaxwelL  The 
Lagrangian  method  being  employed  rarely,  we  shall  confine 
ounelves  to  the  Eulerian  treatment. 

The  Eulerian  Form  of  the  Equations  of  Motion, 
21.  The  first  equation  to  be  established  b  the  equaiion  of 
conlinuUyt  which  expresses  the  fact  that  the  increase  of  matter 
within  a  fixed  surface  is  due  to  the  flow  of  fluid  across  the  surface 
into  its  interior. 

In  a  straight  uniform  current  of  fluid  of  dcnrity  p,  flowing  with 
velocity  q,  the  flow  in  units  of  mass  per  second  across  a  plane  area  A. 
placed  m  the  current  with  the  normal  of  the  plane  making  an  angle  $ 
with  the  velocity,  is  0A9  cos  9,  the  product  «  the  density  p,  the  area 
A,  and  9  cos  9  the  component  veloaty  normal  to  the  plane. 

Generally  if  S  denotes  any  closed  surface,  fixed  in  the  fluid.  M  the 
mass  of  the  fluid  inade  it  at  anjr  time  /,  and  9  the  angle  which  the 
outward-drawn  normal  makes  with  the  velocity  q  at  that  point, 

<fM/<ii  a  rate  of  increase  of  fluid  inade  the  surface,  (i) 

>flux  across  the  surface  into  the  interior 

"  ~}S^  *^**  *^» 
the  integral  equation  of  continuity. 

In  the  Eulerian  notation  11,  v,  w  denote  the  components  of  the 
velocity  g  parallel  to  the  coordinate  axes  at  any  point  (x,  y,  s)  at  the 
time  l\u,v,w  are  functions  of  x,  y,  s.  f,  the  independent  variables; 
and  i  is  used  here  to  denote  partial  differentiation  with  respect  to 
any  one  of  these  four  independent  variables,  all  capable  of  varying 
one  at  a  time. 

To  transfer  the  integral  equation  into  the  differential  equation  of 
continuity,  Green's  transformation  is  required  ^;ain,  namely, 

or  individually 

fff^^'SS^ (3) 

where  the  integrations  extend  throughout  the  volume  and.  over  the 
surface  of  a  closed  space  S:  /,  m,  11  denoting  the  direction  cosines 
of  the  outward-drawn  normal  at  the  surface  element  iS,  and  (,  9,  f 
anycontinuous  functions  of  x.  y,  s. 
The  integral  equation  of  conrinuity  (i)  may  now.be  written 

fffpxdyds-\'fJ{l,mi'mfio-\-nfm)dS''0^  (4) 


which  becomes  by  Green's  transformation 

fff(M^^^^)^^-o,  « 

leading  to  ikt  differential  equation  of  continuity  when  the  intcgratio* 
is  removed. 

33.  The  equations  of  motion  can  be  estabUshed  In  a  nmilar 
way  by  considering  the  rate  of  increase  of  momentimi  in  a  fixed 
direction  of  the  fluid  inside  the  surface,  and  equating  it  to  the 
momentum  generated  by  the  force  acting  throuighout  the  space 
S,  and  by  the  pressure  acting  over  the  suxface  S. 

Taldqg  the  fixed  direction  paratld  to  the  axis  of  c,  the  time-rate 
<^  increase  of  momentum,  due  to  the  fluid  which  ciXMsei  the  surface,  is 

'ffpuq  cos  «(S  -  'JJ(hM*-tmfi»-hH^)dS,  (i) 

which  by  Green's  transformation  is 

The  rate  of  generation  of  momentum  in  the  interior  of  S  by  the 
component  of  force,  X  per  unit  mass,  is 

ffJpXdxdydz,  (3) 

and  by  the  pressure  at  the  surface  S  is 

SSlpdS—fjj^ydM,  (4) 

by  Green's  transformation. 
The  time  rate  of  increase  of  momentum  of  the  fluid  inside  S  is 


/// 


^^^>ds; 


(5) 


and  (5)  Is  the  sum  of  (i),  (2),  (3),  (4).  so  that 
leading  to  the  differential  equation  of  motion 

with  two  nmilar  equations. 

The  absolute  unit  of  force  is  employed  hoe,  and  not  the  gravitation 
unit  of  hydrostatics;  in  a  numerical  aoplication  it  u  assumed  that 
C.G.S.  units  are  intended. 

These  equations  may  be  simplified  slightly,  usiqg  the  cquatkm  of 
continuity  (5}  t  si ;  for 

dpu  ,  dpu*  .  dfiU9  .  ipuw 

-ar+Tsr+-3y"'^"2r 


+«(^+^+^+^)- 


(8) 


redudng  to  the  first  line,  the  second  line  vanuhing  in  consequence  of 
the  equation  of  continuity:  and  so  the  equation  of  motion  may  be 
written  in  the  more  usual  form 


(9) 

(xo) 
(II) 


with  the  two  others 

dv  ,    dv  ,   d»  ,    dv  _\r    I  dp 

dm.    dw .   dw .    dw    y    idp 

33.  As  a  rule  these  equations  are  established  Immediately 
by  determining  the  component  acceleration  of  the  fluid  particle 
which  is  passing  through  (x,  y,  s)  at  the  instant  t  of  time  con> 
sidered,  and  saying  that  the  reversed  acceleration  or  kinetic 
reaction,  combined  with  the  impressed  force  per  unit  of  mass 
and  pressure-gradient,  will  according  to  d'Alembcrt's  principle 
form  a  system  in  equilibrium. 

To  determine  the  component  acceleration  of  a  particle,  suppose  F 
to  denote  aHy  function  01  x.  ^r,  s,  I,  and  investigate  the  time  rate  of  F 
for  a  moving  particle;  denoting  the  change  by  UF/df, 

DF_.^  Fix-^uH,  y-^-vtt,  t-^-wtl,  f-m)-F(x.  y.  1. 1) 

iF,    dF.  dF.    dF,  /,* 

-a+«23r+'^+'^'  ^'> 

and  Dfdt  is  called  particle  differentiation,  because  it  follows  the  rate 
of  change  of  a  particle  as  it  leaves  the  point  x,  y,  s;  but 

dF/dt,  dF/dx,  dFidy,  dF/ds  (s) 

reptcsetit  the  rate  of  change  of  F  at  the  time  i,  at  the  point,  x,  y,  % 
fixed  in  space. 
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Infiw  to  the  tqi 
II  ?(..,..,<). 

wUdi  a  oBid  (he  diStRstUI  canuion  o(  ibi  ImWnc  np/m 
A  bauojM  Hrfice  B  •udi  tint  then  a  »  Bow  of  fluid  krm  It. 
M 1  inmifil  by  ■umioa  (t).  Tbe  inrfux  al^n  anuiM  Uw  ame 
■okl  uaiile  k,  md  miidioaa  M  b  liitBl  ovg  the  aMptete  HufacE, 

Sot  mbutHKC  ia  t£c  motno  win  vitlaw  the  prlncii^  tkat  ■ 
bpnadiai  ptr<acT  wiD  Hhrsyt  CDOilit  ol  cbe  luav  fluid  pirtirkT, 
*■  ■«  Kc  on  the  nilvi  of  lurbuknt  water. 

14.  To  inticntF  the  cquationi  ol  nialini.  nppoH  the  Ifopnied 
ConxisdiietoapDtntiiilV.wdittut  thclocTTiDftDydirvctkn  ialbe 
nu  d  dimiauliaa  of  V,  or  id  downwinl  pidient ;  ud  cbea 

X  -  -dVlix,  Y  -  -rfV/ilj,  2  -  -  JV/Jr-,  [I) 


.»™£"'Mt:: 

H-W/.+V+tf. 
^-iC-H'+w', 

imu  in  K  may  be  atled  Ihe  ptmn  I» 
ttf  veloaty,  wbed  the  navitatku  uait  i 

1  bnwtenli)  aad  (6) 
luaiec  thii  with  the  eqnatiDii  of  contimikj 

^(li  I'"  i<fc  r^ 


B  punly  analylkml  omakltfatkHla 

-"S*  .-1»  '->»  M 

at  uy  loalaai.  the  unUtn  over  which  f  aad  ■>  an  coniiaat 


the  eqaadoiu  <f  iMtion  U).  <S}>  ('1  i  i^cui^  *rittca 

^^S—*-.-**- (« 

Eqoallaa  (5)  bsoma.  by  a  nuiaagsneiit, 

*'£&*-i*-¥,*-t)- 01 

iZT'ElT+S^-''--- TO 

■pdis  weprwe  oibvqmtlv  (1 37)  that  the  vnnu  UnaanonBpoKd 
ol  the  aaoe  fluid  puiicW  cbrouftbout  uie  DoEion.  the  auKace  m  and 
4Htii6e>thecaaditioaof  (6)  (  13 :  lo  that  K  ii  uniforni  tlmHiitwut 
(he  fluid  at  any  inatant,  aod  chadaea  with  tlie  time  only,  aad  ao 
may  be  irplaotd  by  F[l). 

36.  When  the  motioa  ii  iliaJy.  that  ii,  when  the  wlodty  at  aay 
point  of  v«ca  doea  not  cbaofe  with  the  tuDC, 

^-»r+«.-o...^...  (0 

K-W/a+V+tf-H  (1) 

l>  (saBaat  aloflg  a  nrtei  iioe,  aad  a  Mnm  Im,  the  path  o(  a  fluid 
pvticle,  ■>  that  the  fluid  li  mverKd  by  a  •cfiea  of  H  luffaoEi.  och 
omnd  hv  f.  netmork  ol  atream  liaei  ud  vortex  liaee;  aad  if  the 
motion  i(  inolaiiiiBal  H  ia  a  coutaal  thmifhout  the  fluid. 

Takinc  the  axil  ol  i  lor  aa  iulant  b  the  normal  thnnifh  (  point 
00  theturfatt  H-cOMtaoi,  thlamakcai^o,  tr^iudiaRcwly 

<IH/i,.»f-»,-ip.rin»,  (4> 

when  f  ii  the  aiqfe  beiwnD  the  iiieam  line  and  vorm  line:  and 
thii  bolda  for  tbeir  projection  oa  any  pUae  to  which  dr  ia  di»wa 

In  {Jaae  outioa  (4)  Tdixa  to 

"-'-•ffi+!).  a 

if  r  diDota  the  ndiu  of  curvaiiu*  ol  the  Rnam  line,  10  that 

the  Dorraal  aoderathja. 

The  oaculatiiic  ptane  of  a  itrcBm  line  in  itaulv  motion  concalna 
the  reujtant  acccKntioo*  the  difectioa  ntioa  oT  wtich  an 

and  alirn  Q  i<  1'  -  laiy,  the  iczdcntion  ii  normal  to  the  autfaca  H 
"■-  '!'.'..     ■  ■  ilnam  line  la  a  leodolCp 

■f  the  pnwiR  and  tBUatial  head  the  atatlcal 
he '  >r9iant  itatical  and  dynamical  hAd  intenrct 

in  !  '       iIk  three  mfacea  touch  where  the  velocity  ia 

:ied  BenKHilU'ieiiutiaa.  and  may  b 


rieqDatiaa.  and  may  be  inteipn 
or  which  enien  and  leava  a  fi' 

quid  la  drawn  oB  Irani  a  veiarl  n  laige  that  the 
aurfaet  at  a  diaOece  may  be  neglected,  then 

H-f/.+.+4'/i(-P/,+»,  (I) 

when  P  denote*  the  almoepberic  pmsdEe  and  h  the  height  of  the 
■a  made  Lere  id  the  Enviuiion  unit  of  bydroHatica.  aad  Oi  la 
la  jvrlkular,  fgr  a  jet  iiouiog  Into  the  atmo^ibnt  wbert  ^~P| 

or  the  velocity  of  the  Jet  ir  due  to  the  bead  t-i  of  the  Mill  fir* 
lurfice  ibove  the  oriAre;  ihb  it  Tornctlli'i  tbenrem  (1643),  tba 
'  tuodailon  of  the  icicnce  of  hydrodynamici. 
37.  E/nififonorifgfuni.—lntheuniplaDarniatioaefabc 
qmd  thcequacionof  continuity  reducca  to 

t  w*  c»i  pot         ^__^^    .-*/*. 
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'-^.luppoae. 


+W-0. 


C3) 


U) 


CS) 


where  ^  is  a  fimctioa  of  x,  y,  called  the  stream-  or  curreot-functioa: 
interpreted  physically.  ^-^^  the  difference  of  the  value  of  f  at  a 
fixed  point  A  and  a  variable  point  P  is  the  flow,  in  ft.'/  second,  across 
any  curved  line  AP  f rcun  A  to  P,  this  being  the  same  for  all  lines  in 
accordance  with  the  continuity. 

Thus  if  (ff  is  the  increase  of  f  due  to  a  dispiacewent  from  P  to  P. 
and  k  is  the  component  of  veK>ciQr  normal  to  PP",  the  flow  across 
PP'  is  <2^-iA.PPVand  taking  PP  parallel  to  Ox,  <ff-tdx:  and 
similarly  ^"*  -ttdy  with  PP  |>arallel  to  Oy;  and  generally  dffds 
is  the  vdodty  across  ds,  in  a  directicm  turned  throu^  a  right  an^ 
forward,  against  the  dock. 

In  the  equations  of  uniplanar  motkm 

■0  diat  in  steady  motioo 

and  \V  must  be  a  function  of  f . 
If  the  motion  is  irrotational. 

— S— ^•— ^-& 

so  that  f  and  4  are  conjugate  functions  of  xaad  % 

or  putting 

4-fn^-v.  «+y»-«,  •-/(«). 

The  curves  4 ■■constant  and  f  ■■constant  form  an  orthogonal 
system;  and  the  intetchaiwe  of  ^  and  f  will  give  a  new  state  of 
uniplanar  motion,  in  which  the  vdocity  at  every  point  b  turned 
through  a  right  angle  without  alteration  of  magnituoe. ' 

For  instance,  in  a  uniolanar  flow,  radially  inward  towards  O,  the 
flow  across  any  circle  ol  radius  r  being  tbe  same  and  denoted  by 
aval,  the  velocity  must  be  mitt  and 

4»m)ogr,  ir»m$,  ^•Ht'M log r»<*,  w»m\ogM,      (7) 

Interchanging  these  valoea 

f-Mk)gr,   4^m»,   f +^'-si  tog  r«tf  (8) 

gives  a  state  of  vortex  motion,  diculating  round  Os,  called  a  stzaig^t 
or  columnar  vortex. 

A  singte  vortex  win  remain  at  rest,  and  cause  a  velodty  at  any  point 
inversely  as  the  distance  from  the  axn  and  perpendicular  to  its  oirec- 
tioa ;  aoalogous  to  the  magnetic  field  of  a  scraight  electric  current. 

If  other  vortices  are  present,  any  one  may  be  supposed  to  move 
with  the  velocity  due  to  the  othen,  the  resultant  stream  function 
being 

^-Zsi  log  f-bg  lira;  (9) 

the  path  of  a  vortex'b  obtained  by  equating  the  valueof  ^  at  the 
vortex  to  a  constant,  omitting  the  r«  of  the  vortex  itself. 

When  the  liquid  is  bounded  by  ^cylindrical  surface,  the  motion 
of  a  vortex  insKk  may  be  determiim  as  due  to  a  series  of  vortex- 
images,  so  arranged  as  to  make  the  flow  aero  across  the  boundarv. 

For  a  plane  boundary  the  image  b  the  optical  reflection  of  tne 
vortex.  l*or  example,  a  pair  of  equal  opposite  vortices,  moving  on 
a  line  parallel  to  a  plane  boundary,  will  have  a  corresponding  pair 
<^  images,  forming  a  rectangle  of  vortices,  and  the  patn  of  a  vortex 
will  be  the  Cotes'^qwal 

r  sin  a9  "20,  or  xr*-^y-*  ■«-•;  <io) 

thb  b  therefore  the  path  of  a  single  vortex  in  a  rigbt^an^^  comer; 
and  generally,  if  the  angle  of  the  comer  b  v/a,  the  path  la  the  Cotes' 
spiral 

rsinii9«m.  (il) 

•  A  nngle  vortex  in  a  drcuUr  cylinder  of  racfios  a  at  a  distance  e 
from  the  centre  will  move  with  tbe  vdocity  due  to  an  equal  opposite 
image  at  a  distance  aye,  and  so  describe  a  cude  with  vdocity 

fiic/(a*-^in  the  periodic  time  2vififl-^/m,  (12) 

Conjugate  functions  can  be  employed  also  for  the  motion  of  liquid 
in  a  thin  sheet  between  two  cooocntric  spherical  surfaces;  the  com- 
ponents of  vdodty  along  the  meridian  and  paralld  in  oolatitude  9 
and  longitude  X  can  be  written 

and  then 


^•f^»F(tan|«.s^. 


(14) 


38.  Uniplamar  MoUen  ef  a  Liquid  itutoAe  PatsaMefa  Cylinder 
through  iL — A  stream-f linction  f  must  be  detennined  to  satisfy  the 
conditions 

^■■o,  throughout  the  liquid;  (i) 

f  ■■constant,  over  any  fixed  boundary ;  (2) 

4^/d!iMaaniial  vdodty  reversed  over  a  solid  boundary,    (3) 

•o  that,  if  the  solid  b  moving  with  vdodty  U  in  the  direction  Ox, 
d^/(is«  —  U4>/df,  or  f+U^*Qonstant  over  the  moving  cylinder; 
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and  f +Uy«|(^  b  the  stream  function  of  the  relative  motion  of  the 
Itouid  past  the  cylinder,  and  similariy  f-Vx  for  tbe  oompoaenc 
veiodty  Valong  Oy\  and  generally 

f-*+Uy-V«  (4) 

b  the  idative  stream-function,  constant  over  a  solid  boundary 
moving  with  components  U  and  V  of  velodty. 
If  the  liquid  b  stiired  up  by  the  rotation  R  of  a  cylindrical  body, 

^/(<f  «nonnal  vek)dty  leveised 


-^-R'S' 


(S) 


a  constant  over  the  boundary;  and  ^  b  the  cnncnt-fnactioa  «f 
the  rdative  motion  past  the  cylinder,  but  now 

VV-I-2R-0,  (7) 

throughout  the  liquid. 
Inside  an  equilateral  triangle,  for  instance,  of  hetglit  Jk, 

f--2R«/>y/*.  (8) 

where  «,  A  T  are  the  perpendicubn  on  the  sides  of  the  triangle. 

In  the.geneAl  case  ^-^+Uy-Va-i-)R(j^+/)  b  the  relative 
stream  function  for  vdocity  components,  (J,  V,  R. 


20.  Example  i. — ^Liqukl  motion  past  a  drcular  cylinder.' 
Consider  the  motion  given  by 

•r-iUCs+i^/s). 
♦.U(r-|f')a)s»-u(i-»^x, 

*-u(f-^sin».u(,-^*)y. 


80  that 


(I) 
(a) 


Then  f  "O  over  the  cylinder  r^a,  which  may  be  considered  a  fixed 
post:  and  a  stream  line  past  it  along  adiich  f  *Uc,  a  constant,  b 
the  curve 

(r-^')sm»-c  (x«+/)Cy-«)-n^-o.  (3) 

a  cubic  curve  (Ca)* 
Over  a  concentric  cylinder,  external  or  internal,  of  ladins  fh, 

f'-*+Uor-[U(i-^  +  Uily.  U) 

andf  bKroif 

Ui/U-(a»-4»)/ft»;  Cs) 

so  that  the  cylinder  may  swim  for  an  instant  in  the  liquid  without 
distortion,  with  thb  vdodty  Ui;  and  w  in  (1)  will  give  the  Bquid 
motion  in  the  interspace  between  the  fixed  cylinder  r»a  and  the 
concentric  cylinder  r — fr,  moving  with  vdodty  Ui. 

When  6-0,  Ui-«o:  and  when  &-«,  Ui-~U.  so  that  at 
infinity  the  liqukl  b  streaming  in  the  direction  xO  with  vdodty  U. 

If  the  liquid  b  reduced  to  rest  at  infinity  by  the  superposition  of 
an  opposite  stream  givdi  by  «■■  "Us,  we  are  Idt  with 

w^Vifift,  (6) 

♦  -U(oVr)cos»-     Ua«x/(j<«4-y).  (7) 

f  -  -U(oVr)  sin  »-  -Ua«y/(s«-|-yO.  (8) 

givina  the  motion  due  to  tbe  passage  of  the  cylinder  r«a  with 
velocity  U  through  the  origin  O  in  the  direction  Ox. 
li  the  direction  of  motion  makes  an  angle  9*  with  Ox, 


««--?y'S-^' 


tan  20.   ««ir. 


(9) 


(10) 
(n) 


and  the  vekxnty  b  VetVt*. 
Along  the  path  of  a  particle,  defined  by  the  Ca  of  (3), 

♦  -♦ ^-^^ 

on  the  radius  of  curvature  b  laVCy"  |c).  which  shows  that  the  curve 
b  aa  Elastica  or  Untearia.    (J-  C.  Maxwdl.  CoUected  Works,  ix.  208.) 
If  4i  denotes  the  velodty  function  of  tbe  liquid  filling  the  cylinder 
r^ht  and  moving  bodily  with  it  with  vebdty  Ui, 

♦i--U,x,  (12) 

and  over  the  separating  Burfaoe  f«^ 

and  this,  by  1 36,  b  also  the  ratb  of  the  kinetic  enei]^  in  the  annular 
interqwce  Between  the  two  cytinders  to  the  kinetic  energy  ol  tbe 
liquid  moving  bodily  inside  r»b. 

Consequently  the  inertia  to  overcome  in  moving  the  cylinder 
r»b,  sobd  or  liquid,  b  its  own  inertb,  increased  by  the  inertia  of 
liquid  (a*-|-ii)/((i^«^)  times  the  volume  of  the  cylinder  f^b; 
this  toul  roertia  b  called  the  effective  inertia  of  the  cylinder  fb, 
at  the  instant  the  two  c>'Unders  are  concentric. 


(13) 
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WtA  fiqvid  oT  deiMity  «,  this  giv^  rise  to  a  kinetic  reaction  to 
mVldt,  given  by 


(14) 


ff  M'  <leaotee  the  mMm  of  liquid  displaced  by  unit  length  of  the 
cylinder  r»k.    In  pen icular.  when  a  ■■ « ,  the  extra  inertia  b  M'. 

When  the  cylinder  r^a  b  moved  with  velocity  U  and  r«>'wi|h 
velocity  Ui  along  Ox, 

♦-    Ulir5P^+f)co.«-U,j,?p(r+7)co*». 

*--Up?,(^.r)rin^-U,jr^(r-^^«n*; 
and  aiailariy,  with  velocity  components  V  and  Vt  along  Oy 
♦-    Vp?p(^+,)il«.-V.p^(f+^d... 

aad  then  for  the  resultant  motion 

«.  (U.  +  v«)y32iCr+V5  +y-^a»     s 
nTMvn   **       »  a'y  U.+V.f 

The  resultant  impulse  of  the  liquid  on  the  cylinder  is  given  by  the 
cooiponene,  over  r-a  (§  36). 


(15) 
(16) 

(17) 
(18) 


(19) 


aad 


X,  ./ii^oos*.**.  »irf^  (U  jJ^U.^"). 


(ao) 


(21) 


and  the  diffemce  X-Xi  b  the  component  momentum  of  the  liquid 
in  the  interspace;  with  similar  expressions  for  Y  and  Yi. 
Then,  if  the  outside  cylinder  b  free  to  move 

Bat  if  the  outside  cylinder  b  moved  with  velocity  Ui*  and  the 
iaaidc  cyliadcr  b  aolkl  or  filled  with  liquid  of  density  e, 

X— «e<AJ.  x/"^y4.JKJ!^pcg). 

and  the  inaide'  cylinder  starts  forward  or  backward  with  respect  to 
the  ootside  cylinder,  accordinjt  as  •>  or  <«. 

^0L  The  expression  for  «  in  (i)  §  29  may  be  increased  by  the 
additiDtt  of  thfs  term 

«silogs«-«N9  +  lsilogf,  (1) 

minBiiifint  vortes  asotion  circulating  roond  the  annulus  of 
Kqnid. 

Cunsidifirt  by  itself,  with  the  cylinders  held  fixed,  the  vortex 
sets  op  a  drcomfereotial  vriodtv  mfr  on  a  radius  r,  so  that  the 
aivubr  sBoaamtttm  oi  a  circular  fibment  of  annular  cross  section  dA 
bi^dA,  a«l  of  the  whole  vortex  b 0mri» -a'). 

Any  circular  filament  can  be  started  from  rest  by  the  application 
of  a  cbcunferential  impulse  vpmdr  at  each  end  of  a  <Uameter;  so 
that  a  naerhanism  attached  to  the  cylinders,  which  can  set  up  a 
aaiforai  distributed  impulse  wfm  across  the  two  parts  of  a  dbmeter 
m  the  liqaid,  win  generate  the  vortex  motion,  and  react  00  the 
cyfiader  with  an  onpube  couple— pMso^  and  psivft*,  having  re- 
sultant ^wvCft*— a*),  and  thb  couple  b  infinite  when  6»«o,  as  the 
engnlsf  nKMarotum  of  the  vortex  b  infinite.  Round  the  cylinder 
r  on  held  fined  in  the  U  current  the  liquid  streams  past  with  ^ocity 

f'-aUsinf+m/a;  (2) 

aad  tie  Idea  of  head  doe  to  thb  increase  of  velocity  from  U  to  fl'  b 

d^V*    (aUsin»-Hit/o)»>U«  ... 

H^' 2g      •  "> 

so  tfat  cavkatioa  win  take  pbbe,  onlesa  the  head  at  a  great  diatanoe 


The  leaoltant  hydraetotic  thrust  across  any  dbmetral  plane 
of  the  cylinder  will  be  modified,  but  the  only  term  in  the  km 
ol  ^id  which  eaerta  a  reauhant  thrust  on  the  whole  cylinder  b 
imV  sin  9/fa,  and  its  thrust  b  st^mU  absolute  units  in.  the  direction 
Cy.  to  be  csnateiactcd  by  a  support  at  the  centre  C;  the  liqukl  b 
■t  r«n  with  vekictty  U  reversed,  and  the  cylinder  is 
by  a  vortex.     SimtUrly.  the  streaming  vekidty  V 

I  gtw  rise  to  a  thrust  3Tp0iV  in  the  direction  xC. 

Nov  if  the  cylinder  b  released,  and  the  componenu  U  and  V  are 
to  bacoiae  the  vekicity  of  the  cylinder  with  respect 


to  space  filled  with  Ikiuid,  aad  at  rest  at  infinity,  the  cylinder  will 
experience  oomponenu  of  force  per  unit  length 

(i.)  "awfirnVt    avpmU,  due  to  the  vortex  motion; 

(ii.)  —  vpo^,  -rpa^,  due  to  the  kinetic  reaction  of  the  liquid;. 

Gii*)       o,  — '(ff—pya'fi  due  to  gravity, 

taking  Qy  vertically  upward,  and  denoting  the  density  of  the  cylinder 
by  0;  so  that  the  equations  of  motion  are 

(4) 

(5) 

or,  putting  ffi«tfV,  so  that  the  vortex  vdodty  b  due  to  aa  angular 
velocity  •»  at  a  radius  a, 

(•+p)dU/dl+2|n#V-o,  <6) 

(•+p)dY/d<-2p«U+(»-p)g-a  (7) 

Thus  with  £«b,  the  cylinder  will  deacribe  a  drde  with  ai^;ular 
vekxity  apM/(«+p)i  so  that  the  radius  b  (ff+pWapt*.  if  the  velocity 
b  V.  With  9»p,  the  angular  vdocity  of  the  cylinder  b  ami  in  thu 
way  the  vetodty  may  be  cakulateo  of  the  propagation  of  ripplea 
ana  waves  on  the  surface  <^  a  vertkad  whirlpo^  in  a  nnk. 

Restoring  9  mil  make  the  path  of  the  cylinder  a  trochoid;  and 
so  the  swerve  can  be  explained  of  the  ball  m  tennb,  cricket,  base- 
ball, or  golf. 

Another  explanation  may  be  given  of  the  sidelong  force,  ariung 
from  the  velocity  of  liquid  past  a  cylinder,  which  b  endrcled  by  a 
vortex.  Taking  two  planes  X"  ^fr,  and  considering  the  increase  of 
momentum  in  the  liquid  between  them,  due  to  the  entry  and  exit 
of  liquid  momentum,  the  increase  across  dy  in  the  direction  Oy; 
due  to  elements  at  P  and  P  at  opposite  ends  of  the  dbmeter  PP,  la 
pdy  (U  -  UaV<cosa9+a(r-i8in«)(Ua>r«sina9-fnir^cos9) 

+  pdy  (-U+UtfV«cosa»+«r*sin»)(U^fr•  eina^-jnr^  cos») 

-apdyaiUr*(coa«-oV«cosy),  («) 

and  with  y«fr  tan  9,  r «>  sec  tf,  thb  b 

apmUd9(i-a*£r4cos3»coe9),  (9) 

and  integratinf  between  the  limita  #  «  ^  I*-,  the  resultant,  aa  b^ore, 
b  2wfmv. 

31.  ExampU  M.-^onfecal  BttipHe  Cjl«ffdef«.— Employ  the  elliptic 
coordinates  f,  |.  and  fn-h^*  such  that 

a""cchf,  x«cch9Coe(.y«esh«8inf;  (1) 

then  the  curves  for  which  n  and  |  are  constant  are  confocal  ellipaes 
and  hyperbolas,  and 

J-^-^ch«,-coa^ 

-ic>(cha9-cos2|)-rkrk-OD>,  (a) 

if  OD  b  the  aems-diameter  conjugate  to  OP,  and  rk«  ih  the  focal 
diatancca* 

n,ft«c(chr*coa{);  ^  (j) 

i«-x«+/-c«(ch«,-sin«£) 

-|<«(chaf+cosaO.  U) 

Consider  the  streaming  motion  given  by 

•-«ch(r-y),  y-«+^'.  (5) 

^-Mch(«-«)cos(|-A.  ^-msh(«-«)sin(t-A.  (6) 

Then  ^«o  over  the  ellipse  9 -a,  and  the  hyperbob  |«^,  so  that 
thoe  may  be  taken  as  fixed  boundaries;  and  ^  is  a  constant  on  a  C4. 
Overany  ellipse  f,  moving  with  components  U  and  V  of  velocity, 
^'-f+Uy-Vx-[M«h(9-«)cos^+Ucsh9]tin{ 

-[«  sh(9-a)  sin^+V«ch9l  cost:     (7) 
sothatf^«o,if 


U--T=^^ii^^'V..^5!!^ 


(8) 


having  a  resultant  in  the  direction  PO.  where  P  is  the  intersectMn  of 
an  ellipse  9  with  the  hyperbob  fi;  and  with  this  velocity  the  ellipse 
9  can  be  swimming  in  the  liquid,  without  dbtortion  for  an  instant. 
At  infinity 

U  — "«-%»• /I  - -j^^cos  A 

v--~ 


a  and  fr  denoting  the  semi-axes  of  the  ellipse  a:  so  that  the  liqukl  is 
streaming  at  infinity  with  velocity  Q-m/(a+^)  in  the  direction  of 
the  asymptote  of  the  hyperbob  (9.  .        ,.       . 

An  ellipse  interior  to  9 "a  will  move  m  a  direction  opposite  to 
the  exterior  currmt :  and  when  9"0»U  -••  but  V-  (»i/c)8h  a  sin  A 

Negative  value»  of  9  must  be  interpreted  by  a  streaming  motion 
on  a  parallel  pbne  at  a  level  slightly  different,  as  on'a  double  Riemann 
sheet,  the  stream  passing  from  one  sheet  to  the  other  acrp»  a  cut 
SS'  joining  the  foci  S.  S'.  A  diagram  has  been  drawn  by  Col.  K.  L. 
Hippislcy. 
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of  the  fiquid  Tdocity  f  .  ia  the  directioa  of  the 


The  oomponents  oi  toe  uquid  Tdoci 
oonnal  of  tne  ellipae  9  and  hyperbola  |,  are 

-«J-«A(r^)co«(|-«,iiiJ-»ch(r^)«n(H«.  (10) 

The.vdodty  q  h  tern  in  a  corner  where  the  hypeibola  fi  cuts  the 
ellipse  «;  and  round  the  ellipee  « the  velocity  q  reaches  a  maximum 
when  the  tangent  has  tumea  through  a  right  angle,  and  then 


9'Qf-' 


V(ch. 


ahaa 


M. 


(") 


(u) 
(13) 


<i4) 


and  the  condition  can  be  inferred  when  cavitation  begjna. 
With  ^■■o,  the  stream  is  parallel  to xd,  and 
^'■iiich(7-«)cos{ 
■>  -  U^  ch(r^)sh«oos  e/A(r-«) 
over  the  cylinder  9,  and  as  in  (12)  {  99, 

^  — Ux -*^cch«oos  |« 
for  liquid  filling  the  cylinder;  and 

^    th  (,.«)• 

over  the  snrface  of  ■;  so  that  parallel  to  Or,  the  effective  inertia 
of  the  cylinder  9,  displaciiKj;  M'  liquid,  is  increased  t^  M'thv/th(va}. 
reducing  when  «»«  to  M'th9<-M'(&/a). 

Similariy,  parallel  to  Oy,  the  increase  of  effective  inertia  is 
M7th  n  th(9-«).  reducing  to  M'Ab  9«M'(a/&),  when  •»«>. and 
the  liquid  extends  to  infinity. 

33.  Next  consider  the  motion  given  by 

^-ifrcha(9-«)sina|.  ^■■-iiish3(9-a)cot2{:  (i) 

in  which  f  «o  over  the  dlipae  «,  and 

-{-Msh3(9-«)+}R£lcoa3|+iRc*ch2v,       (2) 
which  b  constant  over  the  dlipae  ^  if 

iR<«-«ih2(9-«);  (3) 

so  that  thb  ellipse  can  be  rotating  with  this  angular  velocity  R  for 
an  instant  without  distortion,  the  dlipae  «  bdng  fixed. 

For  the  liquid  filling  the  interior  of  a  rotating  elliptic  cylinder  of 
cross  section 

«^/a«+//i»-t.  (4) 

with  Wi'-- aR— awi(i/a«+iM, 


fi-«i.Cx«/«f+>V^  -  m^ffL 


(6) 


— 4R(x«-yKfl«-6»)/(o« 

•i-*i+#i« — i«R(*+yOHa«-M)/(rt«+*»). 
The  vdodty  of  a  liciuid  particle  is  thus  (a*-  i')/(a*-f  t*)  of  what 
it  would  be  if  the  liquid  was  frasen  and  rotating  bodily  with 
the  dlipse;  and  so  the  effective  angular  inertia  01  the  liquid  is 
(a*~A»)V(a'+6>)*  of  the  solid;  and  the  effecUve  radius  of  gyiation. 
solid  and  liquid,  b  given  by 

*»-  i(o«+ft«)»  and  Ka«- W(a«+6«).  (7) 

For  the  liquid  in  the  interspace  between  •  and  9, 
♦ m.di  2(9-a)  an  2?  

-l/th2(r^)th29;  <8) 

and  the  effective  i*  of  the  liquid  b  reduced  to 

|<«/tha(9.a)8h2fb  (9) 

which  becomes  }c*/sh99>i(a*-ft*)/a6,  when  a «ao,  and  the  liquid 
surrounds  the  dlipse  9  to  infinity. 

An  angular  velocity  R,  which  gives  components  —  Ry,  Rx  of 
velocity  to  a  body,  can  be  resolved  into  two  shearing  velocities,  —  R 
paralld  to  Ox.  and  R  parallel  to  Oy;  and  then  ^  is  resolved  into 
i't-hh,  MKh  that  ^H-fRx'  and  ^-f  IRy*  b  constant  over  the 
boundary. 

Inside  a  cylinder- 

^•H^i"  -  l«R(*+y»')V/(tt«+6^,  (10) 

♦,+M-    J«R(*+yOV/(a»+A»),  (11) 

and  for  the  interspace,  the  dlipse  •  bdng  fixed,  and  ai  revolving 
with  angular  velocity  R 

♦i+fi«-  -4«Rr«i2(9-a+«(ch2a+l)/sh2(«,-«).    (12) 
♦i+*»i-    |tRi:«sh2(9-«+(0(ch2a-i)/sh2(«.-«),    (13) 
satisfying  the  condition  that  fi  and  ^  are  lero  over  9-«, and  over 

^+|Rx«-|R<«(di2ai+i),  (14) 

*>+iR>«-|R^(ch2a,-l),  (15) 

constant  values. 

1  n  a  similar  way  the  more  general  state  of  motion  may  be  analysed, 
given  by 

«-mch2(r-7).  ir""a+^'.  (16) 

as  giving  a  homogeneous  strain  velodty  to  the  confocal  mtem: 
to  which  mav  be  added  a  circulation,  represented  by  an  adaitional 
term  mf  in  v. 


Similarly,  with 
the  function 


«+3»'-cVlsintt+,0) 
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(17) 


*-Ocsh|(,-e)sinJ({-«  (18) 

will  give  motion  streaming  past  the  fixed  cylinder  f  *■.  ud  dividing 
along  I  ■■^;  and  then 

a"— /■■c^sinlch.f,  2xy«c^cos|shf.  (19) 

In  particnbr,  wiA  sh.a»  i,  the  crosj  section  of  f  b 

*«+«xy+y«-2c«,orx«+y«-c«  (ao) 

when  the  axes  are  turned  throogh  45*. 

3S>  Bxampk^. — ^Analysing  in  this  way  the  rotation  of  a  rectangle 
filled  with  uquid  into  the  two  components  of  shear,  the  stream 
function  ^b  to  be  made  to  satisfy  the  cooditiona 

0.)vVi-o. 

Oi-)  ^+|Ra^-|Ra*,  or  fi«o whenx-  *a. 
CiiL)  #i+JRx^-JR««.  fi-»R(a«-x«).  when  7-  ^b 
Eatpanded  ia  a  Fourier  Sfcries. 

so  that 

an  dliptic-f unction  Fourier  series;  with  a  similar  expcesrion  for  it 
with  X  and  y,  a  and  b  interchanged ;  and  thence  ^  -fi+fk. 

ExampU  4. — ^Parabolic  cylinder,  axial  advance,  and  Uquid  stream* 
ing  past. 

The  polar  equation  of  the  croM-aection  being 

rlcosi9«al,orr  +  x«2a,  (3) 

the  conditions  are  satisfied  by 

f'-Ursin9-2Uair«sin|«-2UHsini9(r«cos|«~al).       (4) 

^-2Uairi  sin  i9*  -UV[2a(r-x)],  (5) 

«— aUobl.  (6) 

and  the  resistance  of  the  liquid  b  2r/iaV/2g. 

A  relative  stream  line,  along  which  i^'>Uc.  b  the  qitartic  curve 

and  in  the  absolute  space  curve  ^ven  by  ^. 

^  34.  Motion  symmetrical  about  an  ilxir.— When  the  motion  of  a 
liquid  b  the  same  (or  any  pUne  pasang  through  Ox,  and  lies  in  the 
plane,  a  function  f  can  be  found  analogous  to  that  employed  in 
pbne  motion,  such  that  the  flux  across  the  surface  generated  by  the 
revolution  of  any  curve  AP  from  A  to  P  b  the  same,  and  represented 
by  2r(^— #»);  and.  as  bdore.  if  di^  b  the  increase  in  ^  due  to  a 
displacement  of  P  to  P,  then  k  the  component  of  velocity  normal 
to  the  surface  swept  out  by  PP*  b  such  that  Twd^^swyk.PP*;  and 
taking  PP'  paralld  to  Oy  and  Ox, 

w-H^/ydy,  9'oifydx,  (i) 

and  ^  b  called  after  the  inventor,  *'  Stokes's  stream  or  current 
function."  as  it  b constant  alonga  stream  line  (rrau.  Cojr^.  Phil. 
Soc.,  184^;  "Stokes's  Current  r unction,"  R.  A.  Samp«>n,  PkiL 
TVoiu.,  1892);  and  Af^lyds  b  the  component  velocity  across  df  in  a 
direction  turaed  through  a  right  angle  forward. 
In  thb  symmfetrical  motion 

i.o.,-o.,r-^(lg)+^g) 

suppose;  and  in  steady  motion, 

S+^g^-o.  ^+i.gw-o.  (J) 

SO  dwt 

sr/y— rV^-dH/d*  (4) 

b  a  fnnctioii  of  ^,  8ay/*(f ),  and  constant  along  a  stream  line; 

dH/dr«2tf,  H -/(f) -constant,  (s) 

throughout  the  liquid. 
When  the  motion  b  irrotational, 

f-o.   «--35""y3y'   •"'SJ-yJ? 
W-o,or^+^-jg-a. 


(6) 
(7) 


BYDRODYKAMICSl 


HYDROMECHANICS 


125 


Ottnging  to  polar  coordinates,  x^r  CM9ty»r  na  9.  the  equation 
(2)  bectmet.  vitnooBtf*m 

^^+i^'i^j^'^ir»^9,  (8) 

of  wliich  a  tolutjoii,  wbea  f  ^o,  is 

*-  (a^»+|)  (i-M»)^.(Ar-«+^)  3^-.        (9) 

4-|(«+i)Ar'-«Br*^|Piu  (10) 

vhere  Pa  denotes  tbe  xonal  harmonic  oC  the  «th  order;  also,  in  the 
cacepciooai  case  of 

^-A«coe«.  4-At/f: 
1^-B«r,   4-'B«lostani9 

--IB.ih-*,/,.  (II) 

Thus  eos  9  is  the  Stokes'  function  of  a  pdnt  iource  at  0,  and 
PA-  PB  of  a  line  source  AS. 

The  stream  function  f  of  the  li9uid  motion  set  up  by  the  passage 
of  a  solid  of  revolution,  moving  with  axial  velocity  U,  is  such  that 

3%""^%  *+lU/  -constant.  (12) 

over  the  surface  of  the  solid:  and  f  must  be  replaced  bjnif' -^+itjy 
in.  tbe  general  equations  of  steady  motion  above  to  obtain  the  steady 
relattvc  motion  of  tbe  liquid  past  the  solid. 

For  inttance^  with  »-i  in  equation  (9).  the  relative  stream 
fuactioa  is  obtained  for  a  sphere  <^  radius  a,  oy  making  it 

f -f-t'|U/-iU(r«-aVr)sin*«.  ^m.^Ua*  sinM/r; 
aad  thfff 

^'  -  Ux(i + Wr*),  ^ -  iUa*  cos  B/t*, 


-g-U^lcos^.  -^-lU^'rin^ 


(13) 
(14) 

(15) 

ao  that,  if  the  direction  of  motion  makes  an  angle  f  with  Ox,' 

tan  (f -O  « I  tan 9,  un  ^«3  Un  9/(2-tan>9}.       (16) 

Aloof  the  path  of  a  liquid  particle  f  is  constant,  and  putting  it 
equal  to  iUA 

(r«-a»/r)  ain«»-<^.  airf»-cV/(r*-a>).  (i?) 

the  pobr  equation;  or 

y-«V/(H-a»).   f»-«y/(/-c^.  (18) 

a  curve  of  the  loth  d^ree  (Cm). 
In  the  abeolute  path  in  space 
cos*-(a-3ain»#)/V(4-sin«»),andsin»»-(y»-<^)/d«.    (19) 
which  leads  to  no  simple  relation. 
The  vcfedty  past  the  surface  of  the  sphere  b 

P^.|u(2r-»^*)^^.|Usin».whenf.a;    (10) 


(ai) 


(33) 


rsia# 

so  that  the  loss  of  head  is 

(I  sifl^#-i)U'/3g.  having  a  maximum  fU'/ag, 

which  must  be  less  than  the  head  at  infinite  distance  to  avoid 
caviutkm  at  the  surface  of  the  sphere. 

With  a  -  a.  a  state  of  motion  b  given  by 

♦•-U«+4,  4--iU(oVf*)Pt.   Pt-|M*-«. 
RprcKating  a  stream  past  the  surface  r* -a V 

35.  A  circular  vortci,  such  as  a  smoke  ring,  will  set  up  motion 
s>'mmetrkal  about  an  azb,  and  provide  an  illustration;  a  half 
▼ones  ling  can  be  generated  in  water  by  drawing  a  semicircular 
blade  m  short  ^tatanrf  forward,  the  tip  of  a  spoon  for  instance. 
The  voetcz  advances  with  a  certain  velocity;  and  if  an  equal 
cimilar  vortex  b  generated  coaxially  with  tbe  first,  the  mutual 
|tt4t«#.»i^  can  be  observed.  The  first  vortex  dilates  and  moves 
slower,  whSe  tbe  second  contracts  and  shoots  through  the  first; 
after  which  the  motion  b  reversed  periodically,  as  if  in  a  game  of 
leap-frog.  Projected  perpendicularly  against  a  plane  boundary, 
the  oKAioB  b  determined  by  an  equal  opposite  vortex  ring,  the 
optical  imafe;  the  vortex  ring  spreads  out  and  moves  more 
slowly  as  it  approaches  the  wall;  at  the  same  time  the  molecular 
rotation,  iovefseiy  as  the  cross-section  of  the  vortex,  b  seen  to 
The  analytical  treatment  of  such  vortex  rings  b  the 
as  for  the  electro-magnetic  effect  of  ft  current  circulating 


«1  tfmadmtai  McHom  in  GtngraL-pquid  oriainallv  at  rest  in 
a  n^ty-cooaected  space  cannot  be  set  in  motion  by  a  field  of  force 
^faie  to  a  st^gle-valued  potential  function;  any  motion  set  up  in 
the  liquid  must  be  due  to  a  movement  01  the  boundary,  and  the 
cnotioa  wiO  be  irrotatiofial;  for  any  small  spherical  element  of  the 
bqind  may  be  considered  a  smooth  solid  sphere  for  a  moment,  and 
the  mnaal  pteasurc  of  the  surrounding  liquid  cannot  impart  to  it 
aoymcatioa. 


The  kinetic  enei^  of  the  liquid  inside  a  surface  S  due  to  the 
velocity  function  ^  ts  given  by 


-»'///[(i)'+(i'+(S)>>^ 


w 


by  Green's  transformation,  d^  denoting  an  elementary  step  along 
the  normal  to  the  exterior  of  the  surface;  so  that  d^/d^—o  over 
the  surface  makes  T— o,  and  then 

If  the  actual  motion  at  any  insunt  b  supposed  to  be  generated 
instantaneously  from  rest  by  the  application  of  pressure  impulse 
over  the  surface,  or  suddenly  reduced  to  rest  again,  then,  since  no 
natural  forces  can  act  impulsively  throughout  the  liquid,' the  pressure 
impulse  «  satisfies  the  equations 

^s"""*  ;?>•"••  ;^--*'  ^> 

0*"P^+a  constant,  (4) 

and  the  constant  may  be  ignored;  and  Green's  tran^ormation  of 
the  ener^  T  amounts  to  tne  theorem  that  the  work  done  by  an 
impulse  is  the  product  of  the  impulse  and  average  velocity,  or  half 
the  velocitv  from  rest. 

In  a  multiply  connected  space,  like  a  ring,  with  a  multiply  valued 
velocity  function  ^,  the  liquid  can  circulate  in  the  circuits  inde- 
pendently of  any  motion  of  tne  surface;  thus,  for  example, 

4-m*-iiiton-«y/x  (5) 

will  give  motion  to  the  liquid,  drcuUting  in  any  ring-shaped  figure 
of  revolution  round  Os. 

To  find  the  kinetic  energy  of  such  motion  in  a  multiply  connected 
space,  the  channeb  must  be  supposed  barred,  and  the  space  made 
acyclic  bjr  a  membrane,  moving  with  the  velocity  of  the  liquid; 
and  then  if  k  denotes  the  cyclic  constant  of  ^  in  any  circuit,  or  the 
value  by  which  ^  has  increased  in  completing  tbe  circuit,  the  values 
of  4  on  the  two  sides  of  the  membrane  are  taken  as  differing  by  k, 
so  that  the  integral  over  the  membrane 


n^-'ff^ 


(6) 


and  thb  term  b  to  be  added  to  the  terms  in  (i)  to  obtdn  the  ad- 
ditional part  in  the  kinetic  energy;  the  continuity  shows  that  the 
integral  is  independent  of  the  shape  of  tbe  barrier  membrane,  and 
its  position.   Thus,  in  (O,  the  cyclic  constant  k — arm. 
In  plane  motion  the  kinetic  energy  per  unit  length  parallel  to  Os 

For  example,  In  the  equibteral  triangle  of  (8)  |  a8,  referred  to  co- 
ordinate axes  made  by  the  base  and  height, 

f  -  -aR«^/*-  -  JRyl(A-y)«-3x1/*  (8) 

^^-!^'-JRi(l*;-y)H*«l 
,    --JRli*"+lA'y+A)x«->«)-3«*y+y1/*  (9) 

and  over  the  base  y-o, 

,dxid,  m  -dx/dy  -  +  JR( J*«-3r«)/A,*  -  -  JR(iJb«  +x«).  (10) 

Integrating  over  the  base,  to  obtain  one-third  of  the  kinetic 
energy  T, 

*'^"*'*/-A/V3^'^*^"^**^^* 

-pR«AVi35V3  (") 

so  that  the  effective  P  of  the  liquid  filling  the  triangle  b  given  by 

*«-.T/»pR«A-aAV45 

■•  i  (radius  of  the  inscribed  drdc)*,  (la) 

or  two-fifths  of  the  i*  for  the  solid  triang^ 

Again,  since 

if^/<fr-d^/if.    d^fds^'dffdr,  (13) 

T-ip/^(ff-.-Jp/^.  (14) 

With  the  Stokes*  function  ^  for  motion  symmetrical  about  an 
axis. 


T-|pJ#  ^hrydsmspf^. 


(15) 


37.  Fhw,  Circtdatient  and  Vortex  Uotwn,-^The  line  integral  of 
the  tangential  velocity  aloi^  a  curve  from  one  point  to  another, 
defined  Dy 

/(  "5+  *'  ^+"'^  di-/(i«fx+«fy+«fi).  (I) 

b  called  the  "  flux  "  along  the  curve  from  the  firVt  to  the  second 
point;  and  if  the  curve  closes  in  on  itself  the  line  integral  rouml  the 
curve  is  called  the  "  circulation  "  in  the  curve. 
With  a  velocity  function  ^.  the  flow 

-Jd^*^"^  (a) 
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•o  that  the  flov  b  independent  of  the  curve  for  all  curves  mutually 
reconcilable;  and  the  circulation  round  a  dosed  curve  u  cero.  if 
the  curve  can  be  reduced  to  a  point  without  leaving  a  region  for 
which  ^  b  single  valued. 

If  through  every  point  of  a  small  dosed  curve  the  vortex  lines  are 
drawn,  a  tube  is  obtained,  and  the  fluid  contained  is  called  a  vorlex 
JUamenL 

By  analogy  with  the  spin  of  a^  risid  body,  the  component  q>in  of 
the  fluid  in  any  {^ne  at  a  point  is  aefined  as  the  drcuiation  round  a 
small  area  in  the  plane  enclosing  the  point,  divided  by  twice  the 
area.  For  in  a  rigid  body,  rotating  about  Os  with  angular  velodty  (, 
the  circulation  round  a  curve  in  the  plane  xy  is 

Tf  fx$->$^  ds«f  times  twice  the  ana.  13) 

In  a  fluid,  the  circulation  roand*an  dementary  area  ixdy  is 
equal  to 

■0  that  the  component  fin  is 

(5) 


»(^-^)-r. 


in  the  previous  notation  of  §  34;  so  also  for  the  other  two  com- 
ponents I  and  f. 

Since  the  drcuiation  round  any  triangular  area  of  given  aspect 
is  the  sum  of  the  drcuiation  round  the  projections  of  the  area  on 
the  coordinate  planes,  the  composition  m  tne  componenu  of  spin, 
(,  f ,  {,  b  acooroing  to  the  vector  law.  Hence  in  any  infinitesimal 
part  of  the  fluid  the  drcuiation  b  sero  round  every  small  plane 
curve  passing  through  the  vortex  line;  and  consequently  the  cir- 
culation round  any  curve  drawn  on  the  surface  of  a  vortex  filament 
issero. 

If  at  any  two  points  of  a  vortex  line  the  cross-section  ABC, 
A'B'C  b  arawn  of  the  vortex  filament,  joined  by  the  vortex  line 
AA',  then,  since  the  flow  in  AA'  is  taken  in  opposite  directions  in 
the  complete  dreuit  ABC  AA'B'C  A'A,  the  resultant  flow  in  AA' 
canoeb,  and  the  drcuiation  in  ABC,  A'B'C  b  the  same;  this  is 
expressed  by  saying  that  at  all  points  of  a  vortex  filament  ua  b 
constant  where  •  is  the  cross-section  of  the  filament  and  m  the 
resultant  spin  (W.  K.  Clifford,  Kutematic,  book  iii.).^ 

So  far  these  theorems  on  vortex  motion  are  Irinematical;  but 
introducing  the  equations  of  motion  of  t  ^2, 

S'+S-o.    ^+^-0.    ^+S-^  <« 

Q-/4/P+V.  (7) 

and  takug  dx,  tf  y ,  dk  in  the  direction  of  %  v, «,  and 
dx:  dy.  dM»u:  v:  w, 

g(«dr-|-rfy-J-»&) -^dx+«^+ . . . 

-  -dQ+»d/. 
and  integrating  round  a  dosed  curve 

^  ^(iKte-f-srfy-J-wfa)  -o.  (9) 


(8) 


S/< 


and  the  drcuiation  in  any  dreuit  composed  of  the  same  fluid  particles 
b  constant ;  and  if  the  motion  b  differential  irrotational  and  due 
to  a  vek)d^  function,  the  circulation  b  zero  round  all  reconcilable 
paths.  Interpreted  dynamically  the  normal  pressure  of  the  sur- 
rounding fluidon  a  tube  cannot  create  any  drcuiation  in  the  tube. 

The  drcuiation  bdng  always  ceno  round  a  small  plane  curve 
passing  through  the  axis  cA  spin  in  vortical  motion,  it  follows  con- 
versely that  a  vortex  filament  is  composed  always  of  the  same  fluid 
particles;  and  since  the  drcuiation  round  a  cross-section  of  a 
vortex  filament  b  constant,  not  changing  with  the  time,  it  follows 
from  the  previous  kinematical  theorem  that  sm  b  constant  for  all 
time,  and  the  same  for  every  cross-section  of  the  vortex  filanient. 

A  vortex  filament  must  dose  on  itself,  or  end  on  a  bounding 
surface,  as  seen  when  the  tip  of  a  spoon  b  drawn  through  the  surface 

Denoting  the  cross-section  «  of  a  filament  by  dS  and  its  mass  by 
dm,  the  quantity  wdS/dm  b  called  the  vorticity;  thb  b  the  same  at 
all  points  of  a  filament,  and  it  does  not  change  during  the  motion; 
and  the  vorticity  b  given  by  w  cos  tdS/dm.  if  dS  b  the  oblique 
section  of  which  the  normal  makes  an  angle  «  with  the  filament, 
while  the  aggregate  vortidty  of  a  mass  M  iniide  a  surface  S  is 

M'Ym  cos  cdS. 

Emplo^ng  the  equation  of  continuity  when  the  liquid  b  homo- 


(10) 


which  b  expressed  by 

^(«,», w)-a  curi  tt.11. r).  ft,*  f)-i  curi («,».»).        (n) 

38.  Mooing  Axes  in  Hydrodynamies.—ln  many  problems,  such  as 

the  motion  of  a  solid  in  liquid,  it  b  convenient  to  take  coordinate 

axes  fixed  to  the  solid  and  moving  with  it  as  the  movable  trihedron 

fnme  of  reference.    The  oomponenU  of  vekidty  of  the  moving 


origin  are  denoted  by  U,  V.  W,  and  the  componenu  of  angular 
velocity  of  the  frame  of  reference  by  P.  Q.  R;  and  then  if  m,  r,  m 
denote  the  components  of  fluid  velocity  in  space,  and  k',  **,  «r'  the 
components  relative  to  the  axes  at  a  point  (x,  y,  s)  fixed  to  the 
frame  of  reference,  we  have 


n-U   -l-ii'-yR  -hsQ, 
v.V  -l-s'-sP  -l-xR, 


(1) 


w-W  -l-iBr'-xQ  +yP. 

Now  if  k  denotes  the  component  of  absolute  velocity  in  a  directioo 
fixed  in  space  whose  direction  cosines  are  /,  m,  m, 

ikv/n-f-ms-fiiw;  (2) 

and  in  the  infinitesimal  element  of  time  df,  the  coordinates  of  the 
fluid  particle  at  (x,  y,  s)  will  have  changed  by  («'.  v'.  w'Idf ;  so  thas 
Dk^dl    ,dm   ,dH 


(3) 
But  as  /,  M,  n  are  the  direction  cosines  of  a  line  fixed  in  tpaoe, 

g-wR-iiQ.$-iiP-/R.g-/Q-«P;  (4) 

so  that 

for  all  values  of  /,  m,  «,  leading  to  the  equations  of  motion  with 
moving  axes. 
When  the  motion  b  such  that 

as  in  §  35  (i).  a  first  integral  of  the  equations  in  (5)  may  be  written 

+(•-0  ^+-1)  +c-"0 (a+-^  -m.  (7) 

in  which 

-S-CU-yR+«Q)a5-(V-«P+xR)^-(W-xQ-|-yP)^      (8) 

b  the  time-nte  of  change  of  ^  at  a  point  fixed 'in  space,  which  b 
left  behind  with  velodty  components  i»— 1«',  s— •.  w—i^. 

In  the  case  of  a  steady  motion  of  homogeneous  liquid  symmetrical 
about  Ox,  where  O  b  advancing  with  velodty  U.  the  equatioo  (s) 

of  |34 

P/p+V-h  l^-fm  -constant  (9) 

becomes  transformed  into 

5  +  V-Hi«-yg  +  JU'-/(f-|-iU/)-consUBt.     (10) 

^'-*+iU/,  (II) 

subject  to  the  condition,  from  (4)  i  34. 

y^vv'--r(i^').  r'vv--r(*+iu/).     («) 

Thus,  for  example,  with 

f'-|U>«(f^«r«-i),  f«-x^+>«,  (13) 

for  the  space  inside  the  sphere  r^a^  compared  with  the  value  of 
^'  in  i  34  (13)  for  the  space  outude,  there  is  jio  discontinuity  of  the 
vdocity  in  crossing  the  wrface. 

Inside  the  sphere 

so  that  1 34  (4)  b  satisfied,  with 

n^')  -^U(r<,  /Of)  -«U*'(r<;  (15) 

and  (10)  reduces  to 

thb  gives  the  state  of  motion  in  M.  J.  M.  HiU's  spherical  vortex, 
advandng  through  the  surrounding  liqukl  with  uniform  velodty. 

30.  As  an  application  of  moving  axes,  consider  the  motxm  of 
liqiud  filling  the  ellipsoidal  case 

and  first  suppose  the  liquid  to  be  froien,  and  the  ellipaoid  to  be 
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roeating  about  the  oeatic  with  components  of  angular  velocity  |, 
9.  f;  then 

Nov  wppoee  the  liqakl  to  be  melted,  and  additional  components  of 
angular  velocity  fb»  flbi  Qi  communicated  to  the  ellipsoidal  case; 
the  additional  velocity  communicated  to  the  liquid  will  be  due  to 
a  vdodty-fooctioo 

as  may  be  verified  by  considering  one  term  at  a  time. 

If  «^,  v',  w'  denote  the  components  <rf  the  velocity  of  the  liquid 
idaiive  to  the  ajBcs. 


f'-.+sP -.R- 3,2^-.^^. 


(4) 
(S) 


•-a+{.Q-a+i».R' 


7i* 


■Oi+r. 


«t+''|+*^5-*^ 


(6) 
(7) 

(8) 

«>  that  a  nqaid  particle  remains  always  on  a  stmilar  ellipsoid. 

The  hvdrodynamical  equations  with  moving  axes,  taking  into 
aocottot  the  notual  gravitation  of  the  liquid,  become 

l2+4-»A;H-J-.R+-Q+.'g+.^-H^-o. (9) 

F-4(d«+X)(6«+X)(<«+X).  (10) 

With  the  values  above  of  «,  s, «,  «',  v',  W,  the  equations  become 
of  the  form 

l^+4»AA»+«x+*y +g»  -o.  (I  I) 

l^+4»pBy+Jk*+^y+/s-o,  <ia) 

^2-^4'fCM+ffcHy^yt^o,  (13) 

aadimegntinf 

+»(«a*+ftf*+7'+?/>»+a««+a*«y)  -const.      (14) 

so  that  the  sorfaccs  of  eooal  pressure  are  Mmikr  quadric  surfaces, 
whkk,  symmetry  and  aynamical  considerations  show,  must  be 
casual  surfaces;  and  /.  g,  k  vanish,  as  follows  also  by  algebraical 
fcductioa;  and 

vith  nnSlar  equations  for  0  and  y. 


U 

C4»aA+«)x«-  (4vpB+«6»-(4»pC+7)c«,       (16) 
the  soffsoes  of  equal  pressure  are  similar  to  the  external  case,  which 
can  then  be  removed  without  affecting  the  rootbn,  provided  a,  fi,  y 
muia  ooostaot. 

Thb  is  so  when  the  axis  of  revolution  is  a  principal  axis,  say  Os; 


a-o,  ft-o,  {-o,  9-0.  (17) 

If  Qi*o  or  9r*r  in  addition,  we  obtain  the  solution  of  Jacobi's 

tt'  p«oid  of  bqusd  of  three  unequal  axes,  rotating  bodily  about  the 

k)«  am;  and  putting  a-6,  Maclaurin's  solution  is  obtained  of 

thr  retattqg  tphmid. 
la  the  general  motion  again  of  the  liquid  filling  a  case,  when  a  «6. 

Ih  may  be  rrabced  by  sero,  and  the  equations,  hydrodynamical 

sad  dynamical,  reduce  to 

of  sticfa  three  integrals  are 


(19) 


(ao) 
(ai) 

(M) 


ac 


and  then 

-j3i^(P+V)(o} +o»  -((«+a,)1 

where  Z  is  a  quadratic  b  {*,  so  that  f  is  an  elliptic  function  of  A 
except  when  c  *n,  or  ^ 

Put  Ih -0  cos  A  a« -0  sin  ^ 


(32) 


^-»-^ 


rf+A 


N+sy^i« 


C24) 


(95) 


(26) 


which,  as  Z  is  a  quadratic  function  of  ff.  are  non-elliptic  integrals; 
80  also  for  4f,  where  f  «»  cos  ^,  «■*—(«  sin  ^. 
In  a  state  of  steady  motion 


^*if  •>«<,  suppose^ 

ar"~orf?5^» 

and  a  state  of  steady  motion  is  impossible  when  5a>  c  >d. 


(27) 
(a8) 
(w) 

(30) 

(30 
(3a) 

(33) 


An  eiperiment  was  devised  by  Lord  Kelvin  for  demonstnting 
this,  in  which  the  di£ference  of  steadiness  was  shown  of  a  copper 
shell  filled  with  liquid  and  spun  gyroecopically,  according  as  the 
shell  was  slightly  oblate  or  prolate.  According  to  the  theory 
above  the  stability  is  regained  when  the  length  is  morie  than  three 
diameters,  so  that  a  modem  projectile  with  a  cavity  more  than 
three  diameters  long  should  fly  steadily  ^hen  filled  with  water; 
while  the  old-fashioned  type,  not  so  elongated,  would  be  highly 
unsteady;  and  for  the  same  reason  the  gas  bags  of  a  dirigible 
balloon  should  be  over  rather  than  under  three  diameters  long. 

40.  A  Liquid  JtL — ^By  the  use  of  the  complex  variable  and  its 
conjugate  functions,  an  attempt  can  be  made  to  give  a  mathc* 
matical  interpretation  of  problems  such  as  the  efflux  of  water  in  a 
jet  or  of  smoke  from  a  chimney,  the  discharge  through  a  weir,  the 
flow  of  water  through  the  piers  of  a  bridge,  or  past  the  side  of  a 
ship,  the  wind  blowing  on  a  sail  or  aeroplane,  or  against  a  wall, 
or  impinging  jets  of  gas  or  water;  cases  where  a  surface  of 
discontinuity  is  observable,  more  or  less  distinct,  which  separates 
the  running  stream  from  the  dead  water  or  air. 

Uniplanar  motion  alone  is  so  far  amenable  to  analysb;.the 
velocity  function  4  and  Mream  function  ^  are  given  as  conjugate 
functions  of  tbe  coordinates  x,  y  by 


and  then 


*q  sin  9,  the  functwn 


(I) 


U) 


so  that,  with  « "9  cos  9, 9' 

^— Qa-5r^-?(»+"'^-?<«*  '-Wsin^).       0) 

S'ves  ^  as  a  vector  representing  the  rrciprocal  of  the  velocity  f  in 
rection  and  magnitude,  in  terms  of  some  standard  velocity  Q, 
To  determine  the  motion  of  a  jet  which  issues  from  a  vcsiel  with 
pUne  walls,  the  vector  f  must  be  constructed  so  as  to  have  a  consunt 
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direction  $  along  a  plane  boundary,  and  to  give  a  constant  skin 
velocity  over  the  surtace  of  a  jet,  where  the  pressure  is  constant. 
It  is  convenient  to  introduce  the  function 

0-Iogf-log(Q/«)+W  (4) 

so  that  the  polygon  representing  Q  conformally  has  a  boundary 
pvcn  by  straight  lines  parallel  to  the  coordinate  axes;  and  then  to 
aetennine  O  and  «  m  functions  of  a  variable  u  (not  to  be  confused 

with  the  velocity  component  of  q), 
such  that  in  the  confxHtnal  repre- 
sentation the  boundary  of  the  Q 
and  w  pdygon  is  made  to  coincide 
with  the  real  axis  of  u. 

It  will  be  sufficient  to  give  a 
few  illustrations. 

^  Conuder  the  motion  where  the 
li()uid  is  comii^  from  an  infinite 
distance  between  two  parallel 
walls  at  a  distance  zx'  (fig.  4),  and 
issues  in  a  jet  between  two'edges  A  and  A';  the  vail  xA  being  bent 
at  a  comer  B,  with  the  external  angle  fi^  WIf** 

The  theory  of  conformal  representation  shows  that  the  motion  is 
given  by 

>    rV  (b-a'M-a)  -t-V  (6-g.«-c0^»^  ^^^^     ,^ 

^-L"^ ^(a-f-XU) 'J     •    «-«^'*:   C5) 

where  ii*a,  a'  at  the  edge  A,  A*;  u^b  at  a  comer  B;  wo  across 
xx' where  ^■'«;and  fi— 00,  ^■■oo  across  the  end  JT'  of  the  jet, 
bounded  by  the  curved  lines  APJ,  A'FI'.  over  which  the  skin 
velocity  u  Q.  The  stream  lines  xBAJ,  xAH'  are  given  by  ^^"-0,  m ; 
so  that  if  c  denotes  the  ultimate  breadth  JJ'  of  the  jet,  where  the 
velocity  may  be  su|^>oaed  uniform  and  equal  to  the  skm  velocity  Q, 

M-Qc,    c-w/Q. 

If  there  are  more  B  comers  than  one.  cither  on  xA  or  x'A',  the 
expression  for  f  is  the  product  of  corresponding  factors,  such  as  in  (5}. 
Rcstrictii^  the  attention  to  a  single  comer  B, 


Fig.  4. 


«•-(?) 


and  then 


(cos  nB+t  sm  ii9)  — i ^(a-^a'.u-h) ' 

ch  isQ»ch  log  (^)  *caa  nB+i  sh  log  (^)  *sin  t^ 

iiiiiO-shlog(^)  casii«-Hcbtog(^)*iio«f 
CO  >  a>  fr>  o>  a'>  — CO ; 


(6) 


(7) 


(8) 
(9) 


-^.  (10) 


rfO^  .    I       V(ft--a.6-aO        dw    ^m^ 
3«  *  ^ai^M— 6)V  («— a.ii— a')'  Zu  "  ""«*' 

the  formulas  by  which  the  conformal  representation  is  obtained. 

For  the  O  polygon  has  a  right  angle  at  u  ^a,  a\  and  a  zero  angle  at 
wbt  where  9  changes  from  o  to  |v/ii  and  Q  increases  by  itVAi;  ao 
that 

da    A . .        V(6-g.&-oO  ... 

gS"(u-fe)V^«-fl.i>--aO'^^^^" 25 •  ("^ 

And  the  w  polygon  has  a  zero  angle  at  k^^o,  od,  where  f  changes 
irom  o  to  in  and  back  again,  so  that  w  chariges  by  im,  ana 


dap 
75' 


—,  where  B-——, 


Along  the  stream  line  xBAPJ, 

and  over  the  jet  surface  J  PA,  where  the  skin  vekxity  is  Q, 
ds 

denoting  the  arc  AP  by  i»  starting  at « ^^a; 


chiiO->cosii9< 


(") 


(13) 


<I4) 


(15) 

(16) 

oo>«-a«"«'>a,  (17) 

and  this  gives  the  intrinsic  equation  of  the  jet,  and  then  the  radhts 
of  curvature 

ds     \d^    i  dm     i  dw  IdQ 

"■■  "38-015-0^"QW?5 

"»-'"   u    V(a-U-tt')*  ^"' 

Qot  requiring  the  integration  of  (il)  and  (12) 


If  #«•  across  the  end  JJ' of  the  jet.  where  » '00 ,{  «Q, 

ch  «0 -GOB  aa  M  yI^,  ah  «0 -t*  sin  aa  «s''^^ 
Then 

C0ia«.-c0.«*.2^=|r^.|.in«2lla5^ 


(19) 


^^,,V(.-6.5-ayj«p«-^^      (*» 


.^^iS!L^^f=n. 


fl'+(a+aO  cos  211a— fg^-g'-Ka-flO  cos  2wlcos 
(a— a;8in'2iNi 


(21) 


2ti» 
cos  2IM1— COS  2«0 


Along  the  wall  AB,  cos  ii9«o,  sin  iitf  •!, 

o>fi>6. 


nn2ti$ 


d.-o..-,hiog(2)--.>^>^ 

A»0-.-ehIo,^)--.-Vl^\t=«'. 
ds^dsd^_^  m  ^cQ 


(M) 

(23) 

(a4) 


AB^  f'Qdu 

"JL^  V(a-oiV(i-W       ^J      M'     ^^ 

Akmg  the  wall  Bx,  cos  ntf*  i,  sin  itt^o, 

b>  u>o  (27) 

eh«0-chto,(e)---V^'-^.  (rt) 

At «  where ^<- CO,  k«'0,  and;**^ 

In  crossing  to  the  line  of  flow  x'AT'J',  f  changes  from  o  to  m,  so 
that  with  9*Q  across  JJ',  while  across  xx'  the  velocity  is  j^  so  that 

m-«,.xx'-Q.JJ'  (31) 

S'■S-[^/l^^^s-^ff^^f¥T'•     <^^ 

l(iving  the  contraction  of  the  jet  compared  with  the  initial  breadth 
of  the  stream. 

Along  the  line  of  flow  x'AT'J',  i^-w,  i»-aV»*'»,  and  from  x*  to 
A',  cos  }i9  « I ,  sin  }i9  «0, 

ch«0-chlog(2)-.>/^'^|j^.  (33) 

rf.«Q-shlog(?)-.>/^V5^.  (34) 

0>*>a\  (35) 

Along  the  jet  surface  A'J',  9*Q. 

chMQ-cosn^o-^l^-y^.  (36) 

ah  »Q-i  sin  "•-»  Vi?^  \7^»  (37) 

,a'>u^a'ff*'>~m,  (38) 

giving  the  intrinnc  equation. 

41.  The  first  problem  of  this  kind,  worked  out  by  H.  v.  Hdm> 
holtx,  of  the  efRux  of  a  jet  between  two  edprs  A  and  Ai  in  an  infinite 
wall,  is  obtained  by  the  symmetrical  dupbcation  of  the  above,  u'ith 
n-i,  6-0,  a'-  — •,  as  in  fig.  5, 

chQ-^^;shQ-y=5.  (,) 
and  along  the  jet  APJ,  «  >  «  «ae»*/'>a, 

sh  0-t  sin  9  -t\2-««"*-^  (») 

PM./*sin#di./#"*-''A.^"*-''.^.inf.  (3) 
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PT»c/iy,  ftnd  the  coxre  AP  is  the 
of  oontnction,  or 

hreatdth  of  the  fat    ^   • 

breadth  6fUieonfioe*" 


J* 


is;  and  the  00- 
U) 


A 
With 


»-  o(  Q  aod  9  into  nO  and  ntf  will  give  the  edtution  for 

waDa  coKvniinK  eynunetficaUy  to  the  orifice  AAi  at  an  angle  r/a* 
^  '*§«  the  f»<eBtnuit  waUe  are  given  of  Bocda's  nxMithpieoe. 
ooefidcat  ol  coatnctioa  beoomes  |.   Generally,  by  malans 
r ,  the  line  a'A'  nay  be  taken  as  a  straight  stream  line  o! 
leagth,  fonning  an  aads  of  synuaetry;  and  then  by  duplica- 
tion the  lesult  can  be  ob- 
■^     tained,  with  assianed  »,  a, 
A     and  6,  of  the  efflux  from 
a  symmetrical  oonvecfing 


A ^ 


F10.5. 


Fig.  6. 


or  of  the  flow  cl  water  threogh  the  arches  of  a  bridge, 
^    ihaped  picra  to  divide  the  stream. 
4a.  Other  amnffsments  ot  the  constants  »,  a,  b,  «'  win  give  the 
ol  special  pnUcma  considered  by  J.  M.  MicheO,  PkU, 


I  wSh  •'■a  a  stream  Is  split  symmetrically  by  a  wedge  of 
aaiie  wM  ^  in  BobyteCs  problem;  and,  by  making  «•«•  the 
wvdfB  ctteads  to  infinity;  then 


chO- 


«--r^/»--As^^, 

sl-^-tanf.fe$.a|ia.  (3) 

For  1  Jit  l«|iin|1nf  normally  on  an  infinite  pUne,  as  in  fig.  6,  »mi, 

sl^^  -tan  $,  ch  (W/0  sin  a9  - 1,  (4) 

sh  Ivs/c  ocot  #,  di  i»3r/c  «tan  9, 

A  Wff  A  J»y^-i.  sl^««»»'— sl-''+sl«/*+i.  (5) 

Wkk  »-i,  the  jet  is  reversed  in  direction,  and  the  profile  is  the 
CMeansy  of  eqoal  strength. 
la  Bobykrs  problem  of  the  wedge  of  finite  breadth, 


00a  aa- <^,  sin  «a  - -y^. 


(6) 
(7) 


the  free 


APJ.«-Q,*-o,« 

«*/•— cosF««» 


-«s^/». 


■>^ 


—  J-     COsnM  sin'Ns 
^•^^'slnW-einW 


(8) 


eqnatioB,  the  other  free  surface  AT'J'  being  given  by 

•"'^■sln«iia-slnW-  ^9^ 

Patting  •  M I  gives  the  case  of  a  stream  of  finite  bieadth  disturbed 
by  a  tiaasvcrse  plane,  a  Darticular  case  of  Fig.  7. 

Whan  a«6,  a«o,  ana  the  stream  is  very  broad  compared  with 
the  ««4|e  or  lamina;  so,  potting  v«a^  {a^tya  in  the  penultimate 

(10) 

(11) 


eh  no  — ^^.  sh  no  -  ^:y|p. 


ii  which  wt 


Sne  aABPJ,  1^*0:  and  along  the  jet  surface 
APJ,  — 1>4>— •;  and  putting  ^«— T«/e— i,  the  intrinsic 
•Twarinnia 

WcootHit,  (13) 

wWchfarn*!  b  the  cvolute  of  a  catenary. 


43.  When  the  barrier  AA'  is  held  oblique  to  the  current,  the 
stream  line  xB  is  curved  to  the  branch  point  B  on  AA'  (fig.  7},  and 
so  must  be  excluded  from  the 
boundary  of  «;  the  confomal  re-^' 
preeentation  is  made  now  with 


C  ~1«-6}V  (a-o.a-o') 


<^^'^tI^^^'^^^'^t^^]^. 


C3) 


chQ- 


26— a -a' 


a -a 


^-  — 


N 


shO-VN^^'V4*-^'>. 
M    .a— >■>— o* 


€4) 


Along  a  jet  sorfaoe,  ^^Q,  and 

chO-cos«-cosa-|sinVa-aO/(a-»).  (S) 

if  #*«  at  the  source  a  of  the  jet  xB,  where  a* «o;   and  supposing 
#«/l,  ^  at  the  end  of  the  streams  where  u^j.f 

.^-B*        tsin'a     a-i     .  ^^,  cos  t-cos  g 

0—0'    cos  •— cos  ^' a-o'    •       ^3os«-oo6^)Ccosa— cosrfj* 

M-'jr       1  _j_  ■ OOS^^COStf^  ,  ,^\ 

^^"*"*'*^(coss-cos4')  (cosa-cost)'  <*^ 

and  ^  being  constant  along  a  stream  line 


m-Ha'3i 


^    d»  ^    da    d»  da 
^■2a'ya"«'"iR5' 


y  df  ^       (cos  •—coe  />)  (00s  •—cos^  sin  9 
cM * (oosa— oost)(oost— oos^)  (cos #— cos /fj* 
^       sint        ,cos«--cos<y        sint 
"cos«'^oos#'Mx>s/i— oos*^' cost— cos  ^ 

oos«— cos^         sint  -  . 

cos^-cos/k^'cost-cos^*  ^> 

giving  the  Intrinsic  equation  of  the  surface  of  a  jet,  with  proper 
atteoiion  to  the  dgn. 

From  A  to  B,  a>a>fr,  t«o, 

^  «-^  -^     -cos  a— I  sin  *«^_^ 

L  rt     ti     Q    V(a— a.w— oQ  . 
sh  0-sh  log  5"^ ^""  • 

Q^(«-»  cos  a-i(a-oO  >m'tt-t-V(a~«-a-eOsln  a 
q"  wb 


(9) 


U35  *  •'S^  3a  **  ""  g  S» 


AB, 

'  c 


'  (a-^cos«-Ua-oOsin««-fy(a"a.a-a7iin;  ,  . 

^  •-a' .;-».»-/  ^'"^ 

with  a  nmilar  expression  for  BA'. 

The  motion  of  a  jet  impinging  on  an  infinite  bsrrier  is  obtained 
by  putting  j -a, /-a':  duphcated  on  the  other  side  of  the  barrier, 
the  motion  revmed  wUl  represent  the  direct  collision  of  two  jets  of 
unequal  breadth  and  equal  velocity.  When  the  barrier  is  small 
compared  with  the  jet.  a-^-^,  and  G.  Kirchhoff's  solution  is 
obtained  of  a  barrier  placed  obliquely  in  an  infinite'  stream. 

Two  comers  Bi  and  Bt  in  the  waA  aA.  with  a' ■» "-"o ,  and  a- 1, 


will  give  the  solution,  by  duplication,  of  a  jet  issuing  by  a  reentrant 
mouthpieoe  placed  symmetrically  in  the  end  wall  of  the  channel: 
or  else  of  the  channel  blocked  partially  by  a  diaphragm  sctom  the 
middle,  with  edges  turned  back  symmetrically,  problems  discussed 
by  J.  H.  MicheU,  A.  E.  H.  Love  and  M.  R6thy. 
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When  the  polyi^  b  doaed  by  the  wmUa  joiniiig.  instead  of  reach- 
ing back  to  innnity  at  xx',  the  liquid  motion  must  be  due  to  a 
■ouroe,  and  this  modification  has  been  worked  out  by  B.  HopkinBon 
in  the  Prttc.  Land.  Math.  Soc.,  1898. 

Micheil  has  discussed  also  the  hoUoW  vortex  stationary  inside  a 
polycon  {PkiL  Tnuu.,  1890) ;  the  solution  is  given  by 

cfa  sQvsnv,  diiiQ«scn«  (11) 

io  that,  ronnd  the  boundary  of  the  polygon,  i^«K',  ib  af^o; 
and  on  the  euxfaoe  of  the  voitez  ^  oo,  2 — Q,  and 

cos}i9<-8n4.}i9»i*'— am«/c,  {^2) 

the  intrinsic  equation  of  the  curve. 

This  b  a  doeed  Sumner  line  forii  ■■  I,  when  the  booadary,<<onsisti 
of  two  parallel  walb;  and  n  >|  gives  an  Elastica. 

44.  the  Uotiom  of  o  S(A%d  Ikrougk  a  Liquid. — ^An  important 
problem  in  the  motion  of  a  liquid  is  the  determination  of  the  state 
of  velocity  set  up  by  the  passage  of  a  solid  through  it;  and  thence 
of  the  jKessure  and  reaction  of  the  liquid  on  the  surface  of  the  solid, 
by  which  its  motion  b  influenced  when  it  b  free. 

Beginning  with  a  single  body  in  liquid  extending  to  infinity,  and 
denoting  by  U,  V,  W,  P,  Q,  R  the  components  of  linear  and  angular 
velocity  with  respect  to  axes  fixed  in  the  body,  the  vdodty  function 
takes  the  fonn 

4-U*+V*,+W*,+Pxi+Q»+Rxfc  (1) 

where  the  4's  And  x*s  are  functitms  of  x.  y,  s  depending  00  the 
shape  of  the  body;  interpreted  dynamiadly.  C— ^  reprewnts  the 
impnilstve  pressure  required  to  .stop  the  moCMn,  or  C+^  to  start  it 
again  from  rest. 

The  terms  of  4  mav  be  determined  one  at  a  time,  and  this  problem 
is  purely  Idnemadcaf ;  thus  to  determine  4i,  the  component  U  alone 
b  taken  to  exist,  and  then  /,  m,  «,  denoting  the  direction  cosines  of 
the  normal  of  the  surface  drawn  into  the  exterior  liquid,  the  function 
^  must  be  determined  to  satisfy  the  conditiona 

OL)    y^*o,  throughout  the  liquid; 

OL)  ^  «  — I,  the  gradient  of  ^  down  ihe  nonnal  at  the  turfaoe 

of  the  moving  solid; 

simihrly  for  ^  and  ^ 

To  determine  xx  the  angular  velocity  P  ak»e  is  mtroduoed,  and 
the  conditions  to  be  satisfied  are 

0-)    V*Xk '"O,  throughout  the  liquid ; 

QL)  -^  •  MS -iiy,  at  the  surface  of  the  moving  body,  but  xero  over 

a  fixed  surface,  and  at  infimty;  the  same  for  xi  and  x»> 
For  a  cavity  filled  with  Uquk!  in  the  interior  of  the  body,  since  the 
liquid  inade  moves  bodily  for  a  motion  of  trandatkm  only, 

but  a  rotation  win  stir  up  the  liquid  in  the  cavhy,  so  that  theVs 
depend  on  the  shape  of  the  surface. 
The  cUipsoid  was  the  shape  fint  worked  out,  by  Georn  Green,  in 

loMRtseaKkontke  Vibr(Uio»cf  a  Pendulum  iu  a  Fluid  lie£uM  ii$ss)  I 
the  extension  to  any  other  surface  will  form  an  important  step  in 
thb  subject. 
A  system  of  confocal  ellipsoids  is  taken 

and  a  vdodty  function  of  the  form 

4-*f.  (4) 

where  ^  isa  function  of  X  only,  so  that  ^  u  constant  over  an  ellipsoid; 
and  we  seek  to  determine  the  motion  set  up,  and  the  form  of  f 
which  will  satisfy  the  eouation  oi  continuity. 

Over  the  ellipsoid,  p  denoting  the  length  of  the  perpendicular  from 
the  centre  on  a  tangent  plane, 


'-5^v 


■^ 


j^Ut  i^^  ftfj 


V+x?' 


f»  -  (a«+X)P+(6«+X)iii«+(c«+X)«^, 
-a«/»+6«««+<fti«+X, 


(S) 
(6) 

(7) 

(8) 


g-^+'^ 


.^+a(«.+X)g 


(9) 


so  that  the  velodty  of  the  liauid  may  be  resolved  into  a  component 
'^^  parallel  to  Ox,  and  ~3(a'-(-X><#/tfX  along  the  normal  of  the 


ellipsoid:  and  the  Uquid  flows  over  an  ellipsoid  along  a  line  of  slope 
with  respect  to  Ox.  treated  as  the  verticaL 
Along  the  nonnal  itself 


g.|^+,(,.+X)^j,, 


(IO) 


so  that  over  the  surface  of  an  ellipsoid  where  X  and  f  arecoostaat. 
the  normal  vek)city  b  the  same  as  that  of  the  ellipeoid  itself,  moving 
as  a  solid  with  velocity  parallel  to  Ox 


U--*-2(o«+X)g. 


Ill) 


and  so  the  boundary  condition  is  satisfied;  moreover,  any  ellipsoidal 
surface  X  may  be  supposed  moving  as  if  rigid  with  the  vdocity  in 
(I I),  without  disturbing  the  liquid  motion  for  the  moment. 

The  continuity  b  secured  if  the  liquid  between  two  ellipeoids  X 
and  Xi.  moving  with  the  velocity  U  and  Ut  of  equation  fii).  b 
squeezed  out  or  sucked  in  across  the  plane  x«o  at  a  rate  equal  to  the 
integral  flow  of  the  vdodty  f  across  the  annular  area  ai— a  of  the 
two  ellipsoids  made  by  x^o;  or  if 

.U-..U,-J^gdX,  (,a) 

a-»V(i»+X.««+X)  (13) 

Expceawd  as  a  differential  relation,  with  the  vahieof  U  from  (11). 
^[#+aC^+X)^]-*g.<^  (,4, 

3^+,(a»+X)^(.g)-„  OS) 


and  integrating 


so  that  we  may  pot 


(<^+X)«»^. 


>aoonatant. 


M<fX 


'  j  (fl«+MP' 


(16) 


(17) 


^       „^  P"-4(fl«+X)(ft»+\J(i«+X),  (18) 

where  M  denotes  a  constant:  so  that  ^  b  an  elliptic  inti^cal  of  the 
second  Idnd. 

The  quiescent  elUpsoidal  surface,  over  which  the  motion  b  entirely 
tangential,  u  the  one  for  which 


a(fl«+X)^+^-o. 


(19) 


and  thb  b  the  infinite  boundary  ellipsoid  If  we  make  the  upper  Emit 
The  velocity  of  the  ellipsoid  defined  by  X  «o  b  thca 


with  the  nocataoo 


AorA^-J^^-iqpjyp 


(M) 

di) 

(22) 


SO  that  in  (4) 

in  (i)  for  an  ellipsoid. 

The  impulse  required  to  set  up  the  motion  in  Uquid  of  density  p  b 
the  resultant  of  an  impulsive  pressure  ^  over  the  surface  S  01  the 
ellipsoid,  and  b  therefore 

-pf»  (volume  of  the  elUpsoid)  -^W,     (33) 
where  W  denotes  the  weight  of  liauid  displaced. 

Denoting  the  effective  mertu  of  the  liquid  parallel  to  Ox  by  «W', 
the  momentum 

aWU-f»W'  (24) 

in  thb  way  the  air  drag  was  cakulated  by  Green  for  an  dlipsoidal 
poidulum. 
Similarly,  the  inertia  parallel  to  Oy  and  Os  b 


and 


For  a  q>here 


^^'  ^*"/r(i»+?'eM.X)p5 
A+B+C-a*c/JP,  A.+B,+C-i. 


a-fr-c,  A«*B»-C:»«'i,  a-^^Y-l, 


(ae) 

(a?) 

(a8) 
t39) 
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■a  (bat  Ite  tffcedve  ioBtiii  of  ■  iplwn  <■  laotucd  by  half  the  vB(bt 
of  liqilid  dofiben];  ud  ia  frktwoloi  nir  or  liquid  the  ipben,  of 
mi^i  W.  wiU  dooibt  a  (anbala  wilh  vcctia]  aaxlentioa 

-na  ■,vkeilctl  lir  buWt,  in  which  W/W  u  iwnAk,  >iU  bcpn 
4J.  Wbn  the  Hquid  a  boundBd  ntcmlly  by  the  <iied  cUinnd 
k-k,,  ■  di|ht  nteiuiciii  will  pyt  the  velocity  funclioD  4  ol  the 
lii|uiil  IB  the  ipteruace  u  tbeeUipntd  x^o  iiputing  with  velocity 
U  tbRnth  IkecM^al  DoiiaM;  #  mint  now  Ida  IheloroiW +N], 
Aid  viO  utiily  tbe  coooiiioaa  bi  ihe  ihApe 

«fc    ,    flu    Jlpft 


ax  Intcnut  oe  cxtfnu]  td 

liquid  W-  fltisf  Ihe 


X— la.  HT  be  nppOKd  U  nriiB  will 
■rkhoBt  (Monioii  oc  nuiloa,  with  nlu-. 

..B.+  C.-B1-C1 

"d.  +  &-B,-Ci 

Son  -  Uc  i>  the  ntacity  functloa  [oi , . 

cBipnd  k -D,  ud  lanvint  bodily  with  it,  tht  (irtniv* 
bqnid  ia  the  inten^ve  it 

A+C-B.-C;"* 

II  He  dHpMid  !■  al  mvluliaa,  *iih  t  ae, 

ad  Ac  Scofai'  cBimM  lunctiDD  #  cu  be  wriltcn  d 

ndKioB,  abea  the  Sqidd  attadi  U  la&iity  and  8| 

m  tkal  fa  At  nUcin  eiotioa  pan  ttar  body,  u  W 
cvitM  U  ^atM  to  lO, 

♦'-l«'('+F>*'-t"''{-FJ 
C^aatlM  the  oripn  (mra  tba  intn  ta  the 
^ond,  Ibea  pntilna  f- ' - 

•tik  V-e  a*v  the  Bitacc  al  tbe  panboloid;  and  lliea 
♦'-tWy-pVW+rt+Mi 

Tkt  Hiiilii  path  si  a  Uqaid  paRkJe  i>  aloof  a  tuna  lii 
f-iW.acoawaat. 

■  Cit  «Ub  tte  ibaolale  path  d  >  particle  b  vaot  wQI  be  I 

C         y  »«r' 

y-f-A-*. 

«t.  BUweu  nn  concntric  qihen*.  wltk 

rf+»-f',«'+>.-ai», 

A-B-C-aW. 


^E^w-i^:*5w. 


iann  OB  bcloaad  by  the  iDetliod  ol  is: 


ic,  an  npTHrioa  forlhfl  ffftclive 


b>  iaafe  af  a  •own  o(  Ufacth  |i  it  S  outdde  a  nbn  U 
■a  a  ii  ■  mm  ol  ■Rngth  ^  ml  K,  when  OS-/.  OH^a^ff, 
a  Eae  link  nachina  fnvn  the  imaee  K  to  the  cenire  O  o( 
on  wiD  be  louad  lo  produce  no 


a'?^(K'-''pSf,':?3ia?""^'^°« '"'"«'- ™' 

#-^(c«P&+^ieiPHr-5°^^,  £4) 

iDd  «--■■.  1  eoartant,  over  the  Birfioe  of  cbE  qiheie,  B  tkt  tbtn 

When  the  iDunT  S  i>  iiuide  the  iphere  aod  H  ouuide,  the  Una 

phviiaJly  the  nmdition  of  lero  flow  «ciD^t&  ipliEn',  (niitual 
Hflk  mull  be  inirodiiced  at  tome  other  Lnlemal  point  S'- 

Wben  S  and  5'  lie  on  the  lanie  ndiio.  taiieo  alost  C^,  the  Slokei' 
(uDctioD  cna.be  wrillen  dowa;  and  when  Saad  5' OHJeaca  a  doublet 
ii  gnduccd,  vilh  1  doublet  Imafe  al  H. 

For  a  doublet  11 S,  of  maaicni  m,  tbg  Scokea'  [uactioa  la 

■I&i  (5) 


dtor 


EcalHlhe 


>PHx> 


-?fl 


•0  that  lor  the  coabuia  10 


le  veiodty  fu 


Tbe  cofRapqodiiii  opfenoa  [or  tm  ottholonal  cyEndcn  will  be 

'■-"'(-M-S+fD-  i» 

<'-HI)'0-S)f.«U,(.-g|.  (,« 

foeaipbeR  or  cyUoder.  and  a  diametral  pUne- 
Two  cqud  iphens,  isienictiiii  at  IM  ,  will  nigiiln 

with  a  limilar  expRialon  fsr  cylindcn;  n  that  Ihe  plaae  i>a 
may  be  introduced  ■■  i  boundary,  cuttinc  the  aurface  at  60*.  The 
niotion  ol  tbete  cyiinderi  acroai  the  line  oi  centna  ia  theeqiiivakot 
ol  a  line  doublet  alonf  each  axia. 

t;.  ThenicuionolCneD'iialutiontaaiDniloaolthaeUipeald 
mi  eiade  by  A.Clebech.  by  taking  a  velocity  [unction 

lor  a  rolatioa  R  about  Oi:  and  a  liaiilar  procedan  ihoin  thai  an 
ellipsoidal  wiifacB  X  nay  be  in  nHalioo  about  Oi  without  diiluifaiaa 
tbeoiolioiiU 

aad  thai  the  cootiauliy  of  the  liquid  la  Kcared  if 

(B'+X)"(l'+X)-'[^+X)^-mi««lt.  (J) 


-V-Ma'+J')-(B.-Aa 
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The  velocity  fttactkm  of  the  liquid  inilde  the  ellipsoid  X  «o  due 
to  the  aine  angular  velocity  will  be 

♦,-R*r((i«-y)/(a»+i»).  (7) 

and  on  the  surface  outside 

80  that  the  ratio  of  the  exterior  and  interior  value  of  4  i^t  the  surface 


(9) 


Am  Ha  — A« 

and  this  is  the  ratio  of  the  effective  angular  inertia  of  the  liquid, 
outside  and  inside  the  ellipsoid  \«a 

The  extension  to  the  case  where  the  liquid  is  bounded  externally 
by  a  fixed  ellipsoid  X*\i  b  made  in  a  similar  manner,  by  putting 

4-xy(x+M),  (10) 

and  the  latio  of  the  effective  angular  inertia  in  G))  is  dianged  to 

(B.-A.)-(B.-AO+^|^^ 
hfakee««o  for  confocal  elliptic  cylinders;  and  then 


(") 


Ba-^  (a/p+x*"')  •  ^*' 


»o; 


and  then  ^  above  in  S  31  •  with 

a*cch«,6«"«sh«,  ai»V(a^+X)«£ch«(,  6i«csh«i   (13) 
the  ratio  in  (11)  agrees  with  1 31  (6). 

As  before  in  1 31,  the  rotation  may  be  reserved  into  a  shear-pair, 
in  planes  perpendicular  to  Ox  and  Qy. 

A  tornon  of  the  eUipKMdal  surface  will  give  rise  to  a  velodty 
function  of  the  form  ^^xyaSt,  where  Q  can  be  expressed  by  the 
elliptic  intends  A^,  B^,  C^i  in  a  similar  manner,  since 


0»L 


,J*dX/P«. 


48.  The  determination  of  the  ^'s  and  x**  is  a  kinematical 
problem,  solved  as  yet  only  for  a  few  cases,  such  as  those  discussed 
above. 

But  supposing  them  determined  for  the  motion  of  a  body  through 
a  liquid,  Uie  kinetic  energv  T  of  the  system,  liquid  and  body,  is 
expressible  as  a  quadratic  function  of  the  components  U,  V,  W,  P, 
Q.  R.  The  partial  differential  co^Sdent  of  T  with  respect  to  a 
component  01  vdodty,  linear  or  angular,  will  be  the  component  of 
momentum,  linnr  or  angular,  irfiich  oorreqx>nds. 

Convetsdy,  if  the  kinetic  eneigy  T  is  expressed  as  a  quadratic 
function  of  xk,  xi,  xs,  yi,  yt,  yu  the  components  of  momentum,  the 
partial  differential  coefficient  with  resijiect  to  a  momentum  com- 
ponent will  give  the  component  of  vekxity  to  correqwnd. 

These  theorems,  which  hold  for  the  motion  of  a  nngle  rigid  body, 
are  true  generally  for  a  flexible  system,  such  as  considered  here  for  a 
liquid,  with  one  or  more  rigid  bodies  swimming  in  it;  and  they  ex- 
press the  statement  that  the  work  done  by  an  impulse  is  the  product 
of  the  impulse  and  the  arithmetic  mean  of  the  initial  and  final 
velodty ;  so  that  the  kinetic  energy  is  the  work  done  by  the  impulse 
In  starting  the  motion  from  rest. 

Thus  if  T  is  expressed  as  a  quadratic  function  of  U,  V,  W.  P,  Q,  R, 
the  components  of  momentum  corresponding  are 

rfT         rfT   ^     dT  ,. 

*»*au'  **"3V  ***aw  ^'' 

dT         JT         rfT 

y»-ap  ^^s(T  '•■■2R' 

but  when  it  is  expressed  as  a  quadratic  function  of  Xi,  a^,  Xa,  yt, 

"-S-  v-g.  w-g.  w 

P-*""   n^^   »«''*'. 
^'^  Q"357  ^"Wt 

The  second  system  of  expresaon  was  chosen  by  Qebsch  and 
adopted  by  Halphen  in  his  Fonctums  eiliptiqiusi  aid  thence  the 
djrnamical  equations  follow 

-dvidT.dTdT.dT.-  „  ,  ^ 

where  X,  Y,  Z,  L,  M,  N  denote  components  of  external  applied  force 
on  the  body. 


These  equations  are  proved  by  takixig  a  line  fixed  in  space, 
direction  cosines  are  /,  m,  u,  then 

g-«iR-»Q.  ^-nP-m.  ^-iQ-mP.  (5) 

^  If  P  denotes  the  resultant  linear  impulse  or  momentum  in 
direction 

P«^-|-mXi-t-»xt,  (6) 

dP    <«.,  ,4m..  ,dn_ 


-/(^-xiR+*-q) 
+*(^-»J'+xiR) 

+i.(^-x.Q+xa>) 


(7) 


iX+wY+nZ. 
for  all  values  of  /,  m,  n. 

Next,  taking  a  fixed  origin  Q  and  axes  parallel  to  Ox;  Oy,  Oi 
through  O,  and  denoting  by  x,  y,  s  the  coordinates  of  O,  aind  by  G 
the oomponeat angular  momentum  about  0  in  the  direction  Q,m,  u) 

G-/(yi-a»+xcf) 
-|-m(3^rxix-|-xis) 

+i»(yr-aV+*«).  (8) 

Differentiating  with  respect  to  t,  and  afterwards  moving  the  fixed 
origin  up  to  the  moving  origin  O,  so  that 

x-y-s-o.  but^.U.  ^-V.  g-W. 

«IL-NiM+itN,  (9) 

for  all  values  of  /,  m,  tk 

When  no  external  force  acts,  the  case  which  we  shall  consider,  tlwie 
are  three  integrab  of  the  equations  of  motion 

{I)    T  "Constant, 

(li.)    Xk»-f  as^-l-XiP  -  P,  a  constant, 

(iiL)  Xiyi+xom+xiya-ii-GF,  a  constant; 
and  the  dynamical  equations  in  (3)  express  the  fact  that  xi,  Sa,  -*» 
are  the  components  of  a  constant  vector  having  a  fixed  direction; 
while  (4)  shows  that  the  vector  resultant  of  yi,  yi,  y«  moves  as  if 
subject  to  a  couple  of  components 

xiW-x,V.  x,U-xkW,  «iV-XkU.  (10) 

and  the  resultant  couple  is  therefore  perpendicular  to  F,  the  re- 
sultant of  xi,  xi,  xs,  so  that  the  component  along  OF  is  constant,  as 
expressed  by  (ui). 

If  a  fourth  inte^  if  obtainable,  the  solution  is  reducible  to  m 
quadrature,  but  this  b  not  possible  except  in  alimited  series  of  cases, 
investieated  by  H.  Weber,  F.  Kfitter.  R.  Uouville.  Caspary. 
Jukovsky,  Liapounoff,  Kolosoff  and  others,  chiefly  Russian  matbe- 
matu:ians;  and  the  general  solution  requires  the  double-theta 
hyperelliptic  function. 

49.  In  the  motion  which  can  be  solved  by  the  dKptac  f  unctimi,  the 
most  general  expression  of  the  kinetic  energy  was  shown  by  A. 
Clebeu  to  take  the  form 

T-if»(x,«+xk»)-!-}A'*i' 


+f  («iyi +*«%)  +«'xiy» 

so  that  a  fourth  integral  is  given  by 

dya/df "  o,  ya  *  constant ; 

•2*-Xi(ffXi+fy»)-xa{gxi-|-fyk)-fCxiyk-x^), 


in  which 


so  that 


-  (x,«-|.x,»)(>i«+y/)-(FG-x,y,)» 

-  (x,«+a%'}Cyi«+J^+y«»-G»)-(Gxr-Fy,)», 

Xk*-f  Xi?  -  F»-«i«,  xtyi  +X0*  -  FG-xaTk. 

-ay  (xiyi  +xk>i)-a^X8y*-f*y^ 

-  (M>')*i+2(«')*«yi+»»i. 
Ml  -lT-#F*rJgFG-rjy^ 


(I) 
(3) 

(4) 
(S) 


HHiY'^ 


V8i 


where  Xa  b  a  qoartic  function  of  xa,  and  thus  f  b  given  by  an  dlipcic 


HYDaODYNAHIC!] 

bt^J  (f  iW  IiB  kind:  and  by  Idvbwb  xi  ■  b  citiiitic  fu 

j,+y,i    FG-jr.T.+.VX. 

nquifiaf  ibe  t1Up«k  intctnl  el  tbe  third  kind;  Iboce  t 
t«iMnn  «<  Ki+iii  Md  )^+V- 
taocdadiv  Eulo'a  ufln  f ,  *.  t, 

XI -F  sD^Hii*.  xt^Fiinfca*, 

ii+w-VFiin**^,  zi-FcMf: 

•■  fp  ria>  «+r(FC  -  i^rd , 

tbak  iUfcnlf  o(  tkc  Ihbil  Uod. 

EinloriiV  C.  KinUnri  apm 
ol  iV  tocR  o(  cbc  body, 

FX  -  A  CO*  iT+j*  c«  ^+T,  GO*  ??,  (11) 

FY--),c»3t+ji™^+7,a>.nC  (19) 

C->.C0.SZ+)l,C0.^+».C0.2,  (») 

SsppM  it-F  to  *  Rtntod  baa  ol  X^  tban-G,  ud 
X,-t.,-F)'[£=*(i,+F)'+iI^C(^+F)-o].  (3J) 
•■IpntiiWi^F-v. 
^'.(•^[^il^fF'+^I^FG-C 

•0  iku  the  ability  ol  tUt  udil  arnnneiii  !•  mant  it 

A-4t!j^+4t^FG-G»  (as 

I*,  ud  th«  clw  udi  nukB  rV  ( -  A]/*  BiRatJaa*  pir  neOBil 
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x-Z^tA+.X-^cyi 


it  doinbet  i.  nine.  light  dcculu  il  Ibe  body  bu  usiuii) 

!liy,  md  1.  Foiuat  uu  in  tbe  (cncnl  cue. 

the  pncDct  of  tbe  nwdiuin  miko  Ibe  eSective  iiKitla 

depend  an  the  direciioa  of  motion  with  lapect  to  the  titeinU 

shape  of  tbe  body.iud  on  W  the  weight  of  fluid  medium dispUccd. 

ConHler.  lor  eomple,  ■  HibauiiH  boil  niuki  weler;  the  Inertii 

.-  difierenl  for  udil  uid  broeditde  naoiioa,  and  ouy  be  repreeeaud 

ft-W+W^  c-W-t-W'A  Ci) 

rhm  a,  8  >re  numtiial  futon  depending  on  theextertulihipe; 
nd  it  the  C.G  i>  moviif  with  velecily  V  it  >a  utie  #  wiili  tbe  lu, 
0  that  iheBualBiid  bnodude contpoacnt  of  vckciiy  au^V ct»^ 
'V  iln  *,  Ibe  CdUI  mamentuni  Fo(  the  Bedium.  nprnnlsd  by 

■eo.»-6j-CW+W.)^«i.*,FBn»-e,!-tW+W'ffl^iiD*.(l) 

SuppHe  tbe  body  to  kept  from  taming  u  it  idvucea;  nftcr  t 

-econJi  tbe  C.G.  wiU  h«ve  movnl  IromO  to  a.  where  Ofy-Vi- 

«nd  ■!  a  the  moaienlun  ■     ■  

vector  is  diepliced  froi 


■ml  ite  (^  Uk  iwiy  nltimttdy  fnn  It*  orifia]  dincdBB. 

ifort.ilki  (l«n),  is  which  the  notioa  ii  mad*  (Mmkal  by'tlie 

■H  of  ih*  pnado-elliptic  inlcfnL     To  give  ■  dnpla  Ih 

■^-^-fS^^  to  the  itcnfl^ipUc  prejectioo  by  pvttiflf  tan  )t'i 
QJa*)'»-(i[+lWX,-HC«-lWXh  I 

^-■aT<4-au>*j(«+l>)iS-rtKl, 

N'>-S{s+»),  I 

wfl  iii*>  poHlbteicau  aCmodaa  of  the  ubd  the  body;  ud  cbe 
■auaa  el  the  ooDc  my  then  be  iafond  Iroai  {»). 

JO.  ne  ibeocy  pncedinf  to  of  practical  application  In  the 
bnnifUka  o(  the  lUbilily  of  the  uial  motion  of  a  ndnnarine 
boat.  «f  the  *'—f"-*  fU  bif  of  an  tlnhlp.  or  o(  a  iplnninf  riSed 
pmiaoilt.  lo  t^  ttcady  motion  onder  no  force  ol  lucb  a  body ' 
a  iif^li-",  tkt  CEUrt  ol  (nvity  deacribe*  a  helii,  while  the  ai 
dtaofla  >  mac  mud  tbt  diivctlon  ol  nwtloD  of  tbe  centre  i 
■ravitj.  ud  the  coBpl*  tMo^at  pnccanan  i>  due  to  the  di*- 

In  tlM  abwDce  of  ■  medium  the  Inertia  ol  the  body  to 
taliom  la  ike  aat  is  all  dbtctkiDi,  aod  k  meaatued  b 


d  body.  Eke  a  diik  or  plate,  hu  cr-n  ne 
I  stCBm  the  body  anally ;  thli  may  be  wi6i 
aler.  anda  teal  «  diik  or  rncket-atick  sr| 
Acard  wiDihow  tbeindiKKCof  tbccou) 
in  in  ita  plane,  when  it  will  be  found  to  chi 

ly  like  ■  ahip  hai  _,  _. ,. .--  — r- 

niion  al^Khdm. 

^ ,— — , — -,    — --ing  fretiy  with  the 

direction  of  the  reaulcaal  macnnituQi  boriiDntal,  and  the  uis  at  ■ 
•Ihht  iKliDatioa (.  With  nc  [Hmofbuovucr  W«W,  and  tba 
couple  N.  tending  to  locT^Lie  J.  haa  the  eficct  «£  diminlihing  tbe 
metacentric  hdgfat  by  h  It.  vtrtjol,  vbcn 

Wltan»-N-(c-ed^^tan»,  (6) 

)i.  An  doocaled  ibot  la  made  lo  preserve  it*  axial  fliibl 
thnuth  tbe  ait  by  flving  It  tbe  q>In  sufficient  lor  aiabUity, 
without  which  It  would  tucn  broadside  to  Its  advance;  a  top  in 
tbe  tame  way  Is  nude  l»  stand  upright  on  the  point  in  tbe 
poaltion  of  e<;uil[bhum,  unstable  statically  but  dynamically 
stable  If  tbe  spin  to  sufficieni;  and  the  inv«iigaik>n  proceeds  U 
Ibe  tame  way  lor  the  two  ptDblemi  (tee  Gvaoicara). 


IV  efleclire  arnlai  inertia  of  the  be 
nqulred ;  denNc  it  by  Ci  about  Ibe  a(i>  of 


t£^meiit  of'i!^. 

But  if  WjII  ia  the  Diomei 
diameter,  and  h  Ibe  anaula 
couple  M.  and  M' is  ibam 


J  the  body  about  >  mcai 
iiiigeneiaiedb-animplM 
}  an  r  he  lumjunding  nedtin 


ci  -wii  +W'*''  -  (w+Wi)ii. 

1  ahieh  we  ban  put  t/^^Jf,  where  ■  it  a  Dumcrical  factsc  di 


13+ 
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CHYDRODYNAMICS 


If  the  shot  b  spinning  about  its  axis  with  angular  vdodty  p,  and 
is  precessing  steadily  at  a  rate  f»  about  a  line  parallel  to  the  resultant 
momentum  F  at  an  anfl^e  tf,  the  velocity  oi  the  vector  of  angular 
momentum,  as  in  the  case  of  a  top,  is 

Ci^sin9-Caf^sin9cQs9;  (4) 

and  equating  this  to  the  im|»es8ed  couple  (multiplied  by  g ),  that  is,  to 


gN-(tf,-«t)^tan». 


CS) 


and  dividing  out  sin  #.  which  equated  to  sero  would  imply  perfect 
centring,  we  obutn 


CVcoe#-Ci^+(«i-<i)^8ec»-a 


(6) 


The  least  admissible  value  of  ^  is  that  which  makes  the  roots  equal 
of  diis  quadratic  in  m  and  then 

<»-*§;^tec».  (7) 

the  roots  would  be  imaginary  for  a  value  of  p  smaller  than  given  by 


CJ^-4(c-f.)^i«^-o, 


(8) 
(9) 


-  If  the  shot  b  moving  as  if  fired  from  a  gun  of  calibre  d  indies,  in 
which  the  rifling  makes  one  turn  in  a  pitch  of  •  calibres  or  mi  inches, 
so  that  the  angle  I  of  the  rifling  b  given  by 

tMui''wd/nd''^p/M,  (10) 

TaH*  9f  Riftint  fpf  Slabaih  4  m  Ehngakd  PrntefOc.  r  CoUbm  long*  tJi^^H  <  ^  ^^  ^ 

Rifimg,  andnOu  Pitch  ^Rifimg  m  CoiiSm. 


If  ^denotes  the  density  of  the  metal,  and  if  the  sheU  has  a  cavit^f 
homothetic  with  the  extenuU  ellipsoida]  shape,  a  fraction  /  of  the 
linear  scale;  then  the  volume  of  a  round  shot  being  i«rf*,  and 
ivtf'x  of  a  shot  X  calibres  long 


If  p  denotes  the  density  of  the  air  or  medUiffl 

W      I     . 

«*"ioT^'i?""2~» 

in  which  Wp  may  be  replaced  by  800  times  the  S.G.  of  the  macal. 
taking  water  aM  800  tiroes  denser  than  air  on  the  avenge,  in 
round  numbers,  and  formula  (10)  may  be  written  •  tan  l"*tr.  or 
fi8<- 180,  when  I  b  a  small  an^  and  given  in  dcgreet. 

From  thb  formula  (26)  the  table  following  has  been  calcnbted 
by  A.  G.  Hadcock,  and  the  results  are  in  agreement  with  practical 


(M) 


Cast-iron  Common  Shdl 
/-|,S.G.7-2- 

Pkllber  Shell 
/-♦.S.G.8. 

Solid  Steel  Bullet 
/-0.S.G.8. 

Solkl  Lad  Ballet 
/-o,  S.G.  10*9. 

X 

^-« 

1 

» 

1 

n 

1 

• 

1 

» 

1*0 

2*0 

30 

3-5 
4*0 

4;5 

6*0 

10*0 

Infinity 

0*0000 

0^19 

0*7370 
0*7782 
0*8100 

0*8351 
0*8721 

0-9395 
1*0000 

o*    0' 

4  41 

5  35 

6    30- 

I  ?i 

10    OS 
16    57 
90    00 

Infinity 

6387 

47*91 

38-45 
32-13 
27*60 
24*20 

2I*S6 

17*67 

10*31 

0*00 

o»    & 

2  32 

3  .a3 

4  13 

5  02 

5  51 

6  40 

7  a8 

9    04 
15    19 
90   00 

Infinity 
71*08 

53-3a 
4a-79 

35-75 
30.72 
26*92 
23-98 
19-67 
11*47 
o*oo 

©•    0' 

2  29 

3  19 

15    05 
90    00 

Infinity 

72-21 

54-17 

43-47 

36*33 
31*21 

2736 
24-36 
19-98 
11*65 
0*00 

0*   0' 

2  08 

*    3i 

3  38 

l?l 

7    40 
13    00 
90    00 

Infinity 

63*24 

5074 
42*40 
36-43 
31-94 
«8.44 

>3'33 

I3*te 

0*00 

which  b  the  ratio  of  the  linear  velocity  of  rotation  itf^  to  «,  the 
Telocity  of  advance, 


(It) 


For  a  shot  In  hir  the  ratio  W/W  iaso  small  that  the  square  may 
be  nq^ccted,  and  formula  (11)  can  be  replaced  for  practical  purpose 
in  artillery  by 

u^,-g-^«.-.)(^)7(D'.        (..) 

if  then  we  can  calculate  A  ••  or  ^-«  for  the  external  shape  of  the 
shot,  thb  equation  will  give  the  value  of  <  and  n  required  for  stability 
of  flight  in  the  air. 

The  ellipsoid  b  the  only  shape  for  which  «  and  fi  have  so  far  been 
determined  analytically,  as  shown  already  in  1 44,  so  we  must  restrict 
our  calculation  to  an  egg-shaped  bulKt,  bcNinded  by  a  prolate 
dlipsoid  <^  revolution,  tn  which,  with  b  *c, 

A«-f2BfC*l,  (14) 

-_   A>      a_   B»   _i-A»_     1  /,-» 

•nC'  ^  THK    rp7&   hFS-  "*' 

The  length  of  the  shot  being  denoted  by  /and  the  calibre  by  d,  and 
the  length  in  calibres  by  x 

•-I 


**"C?=TF 


-* 


(16) 
(17) 


«^A.+aB.-^=^^^17^-7^r:i7»ogi*+V(x«-i)l. 


(18) 
(19) 


52.  In  the  steady  motion  the  centre  of  the  shot  describes  a  hdii^ 
with  axial  velocity- 

«cos9-h«nn9  •>  (i-|-~tan'tf)flioostf«wiisectf.  (i) 

and  tnnsveiK  velocity  ^      ^         ' 

»sin«-voos«-^-||^Ksin9^0l-a)«sin«;  (a) 

and  the  time  of  completing  a  turn  of  the  spiral  b  2t/^ 
When  |i  has  the  critical  value  in  (7), 


^-^§co.«.^(x«+i)co.». 


(3) 


which  makes  the  drcumferenoe  of  the  cylinder  on  whidi  the  hdis 
b  wrapped 

i^(«sin9-vcos«)-^(^-a)(x*+i)sin*9cos« 

-■dai-a)(x*+l)Bin9costf»  (4) 

and  the  length  of  one  turn  of  the  bdix 

~(acos«-fvsin«)-fitf(s*+i):  (5) 

thus  for  x»\,  the  length  b  10  times  the  pitch  of  the  rifling. 

53.  The  MtOion  of  a  PtrforaUd  Solid  in  Uomd.— la  the  preceding 
investigation,  the  liquid  st<^  dead  when  the  body  b  brought  to  rest ; 
and  when  the  body  b  in  motion  the  surrounding  liquid  moves  in  a 
uniform  manner  with  respect  to  axes  fixed  in  the  body,  and  the 
force  experienced  by^  the  body  from  the  pressure  of  the  liquid  on  its 
surface  »  the  opposite  of  that  required  to  change  the  motion  of  the 
liquid;  thb  haa  been  expressed  by  the  dynamica]  equati<Mu  given 
above.  But  if  the  body  b  perforated,  the  liquid  can  circulate  through 
a  hole,  in  reentrant  stream  lines  linked  with  the  body,  even  while 
the  body  b  at  rest;  and  no  reaction  from  the  surface  can  influent 
thb  circulation,  which  may  be  supposed  started  in  the  ideal  manner 
described  in  i  29^  by  the  application  of  impulsive  pressure  across  an 
ideal  membrane  dosiiw  the  hole,  by  means  of  ideal  mechanism 
connected  with  the  bodv.  The  body  is  held  fixed,  and  the  reaction 
of  the  mechanism  and  the  resultant  of  the  impulsive  pressure  on  the 
surface  are  a  bteasure  <^  the  impulse,  linear  (,  9,  f,  and  angular 
X,  |i,  r,  required  to  start  the  circulation^ 
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ThSm  iapiilie  «01  fcmaia  of  ooaitaiit  macnitude,  and  fixed 
fduivdy  to  the  body,  which  thus  experiences  an  additional  reaction 
from  the  drcnlatioo  which  ia  the  opposite  of  the  force  required  to 
duMfe  the  poaitioo  in  space  of  the  circulation  impulse:  and  these 
extra  forees  must  be  taken  into  account  in  the  dynamical  equations. 

Aa  article  may  be  consulted  in  the  PkU.  Mag.,  April  1893,  1^ 
C.  H.  Biyaa,  ia  which  the  analytical  equations  of  motion  are 
deduced  oi  a  perforated  solid  ia  liquid,  from  considcratioos  purely 

The  cifect  of  an  extcraal  drcohition  of  vortex  motion  on  the 
■wtkm  of  a  cyliader  has  been  investigated  in  {  39;  a  similar  pro* 
cedure  will  show  the  influence  of  circulation  throoch  a  hole  in  a  solid, 
taldaf  as  the  simplest  illustration  a  rinff-shaped  figure,  with  uni> 
planar  oMtion,  and  denoting  by  (  the  resultant  axial  linear 
■waeatam  of  the  circulation. 

As  the  ring  b  moved  from  O  to  (X  in  time  f,  with  velocity  Q,  and 
angular  velocity  R,  the  components  of  liquid  momentum  change 


(I) 


•MOJ  -H  and  BWW  along  Or  and  Oy 
to  aMOJ'+C  and  0M'V'  along  OV  and  C/, 

the  aaat  of  the  ring  chaag^  from  Ox  to  O'x';  and 

U-Qoos#,  V-Qsin#, 

U'-Q  cos  {#-R/).  V'-Q  sin  (#-R/),  (a) 

•o  that  the  increase  of  the  components  of  momentum,  Xi,  Yi,  and  Ni, 
iacar  aad  aqgular,  are 

Xi-CaMU'-f  D  COS  Ri-aM'U-C-^M'V'  sin  Rl 
«(«-AM'Q  sin.(«-R/)  sin  R/-|  ver  Rf  (3) 

Yi  -  (aMU'-f  I)  sin  Rf +^M'V'  cos  Rl-^M'V 

-(«-AM'Q  00s  (#-R0  sin  R/+|  sia  RT,  (4) 

Ni-(-(«MU'+{)  sin  (#-R/)+^'V'cos  (f-ROKXy 

-(-(•-AM'Qcoe(^-Ri)sin(^-R/)-(sin(9-R/)]Q(.     (s) 

The  oompoaents  of  force.  X.  Y,  and  N,  acting  00  the  liquid  at  0. 
and  nactmg  oa  the  body,  are  then 

X-lt.  X,/r-(a-AM'QRsin«-(«-AM'VR,  (6) 

Y-k.  YJlr-(«-tf)M'QRcos#+fR-(«-«M'UR+{R,  (7) 
Z-lt.  Zi/l--(a-i9)M'Q*sia«cos«-{Qsin« 

-[-(.-^MU+IIV.  sfi) 

Now  suppose  the  cylinder  b  free;  the  additional  forces  acting  on 
the  bo4y  are  the  components  of  kinetic  reaction  of  the  liquid 

-a M' (^-Vr)  .  -/JM'  (^+UR)  ,  -KT'^,       (9) 

•0  that  its  equations  of  motion  are 

M  (^-Vr)  -  -.M'(^-Vr)  -(.-^MTR,        (10) 

m(^+Ur)  --^'(^+UR)  -(.-^MTJR-lR.di) 

C^-  -•C'^+(a-fl)M'UV+{V;  (u) 

■■8  panuig  as  ociore 

M+aM'-cu  M+^'-c^  C+«C'-Cfc  (13) 

«i^-f«VR-o,  (14) 


«i^+(f.U+|)R-o. 
'i§-UiU+|-f.U)V-o: 


(15) 
(16) 


_  the  modification  of  the  equations  of  plane  motion,  due  to 
the  compoaent  |  of  the  circulation. 
The  iategrsl  of  (14)  and  (15)  may  be  written 


CiU+|«Fcos9.  eiV»-Fsin9, 


>Ucaa«-Vsin«< 


Fcoayf  .  Fsin'J 


■?■«»•, 


(17) 
(18) 


^-Usin#+Vcos#-(^-D8in#cos#-jjsin»,    (19) 

^5-(?-£)-'".,.s^,.F^;   («,) 

C^.Fy  V[-^-^+^?co..+h]  ;  (.) 

•0  thai  oos#  and  y  b  an  eOiptic  functbn  of  the  time. 
^  Whea  I  b  alMent.  dxfdl  m  alwajrs  positive^  and  the  centre  of  the 
body  caaaot  descrit)*  loops;  but  with  I.  the  influence  may  be  great 
caoaaH  to  autke  dxfdt  change  sign,  and  so  h>ope  occur,  as  shown  in 
A.  B.  Basset's  Hydndynamia,  L  192,  resembHw  the  trochoidal 
ewes,  which  can  be  looped.  invcst«atcd  in  I  99  for  the  notioa  of 
a  cyiader  oader  gravity,  whea  summoded  by  a  vortex. 


The  branch  of  hydrodynamics  which  discusses  wave  motion  in  a 
liquid  or  gas  b  given  now  in  the  articles  Sound  and  Wavb;  while 
the  influence  of  viscosity  b  considered  under  Hydraulics. 

Rbfbrbncbs. — For  the  history  and  references  to  the  nrmnal 
memoirs  see  Report  to  the  Brituk  Association^  by  G.  G.  Stokes  (1846), 
and  W.  M.  Hicks  (1882).  See  also  the  ForUckritH  dor  Matktmaiik, 
aad  A.  E.  H.  Love.  "  Hydrodynamik  "  in  the  EHcyUopddio  dor 
matkomatiscMon  Wtssonsekafton  (1901).  (A.  G.  G.) 

HYDROMBDUSAK.  a  group  of  marine  aoimab,  recognised 
as  belonging  to  the  Hydrozoa  (q.v.)  by  the  following  characters. 

(1)  The  polyp  (hydropolyp)  b  of  simple  structoxe,  typically  much 
longer  than  broad,  without  ectodermal  oesophagus  or  mesenteries, 
such  as  are  seen  in  the  anthopolyp  (see  article  Anthozoa);  the 
mouth  b  usually  raised  above  the  peristome  on  a  short  conical 
elevation    or    bypostome;    the    ectoderm    b    without    cilia. 

(2)  With  very  few  exceptions,  the  polyp  b  not  the  only  type  of 
individual  that  occurs,  but  alternates  in  the  life-cycle  ot  a  given 
species,  with  a  dbtinct  type,  the  medusa  {q.9.),  while  in  other 
cases  the  polyp-stage  may  be  absent  altogether,  so  that  only 
medusa-individuab  occur  in  the  life-cycle. 

The  Hydromedusae  xepresent,  therefore,  a  sub-dass  of  the 
Hydrasoa.  The  only  other  sub-class  b  the  Scyphomedusae 
iq.v.).  The  Hydromedusae  contrast  with  the  Scyphomedusae 
in  the  following  points.  (1)  The  polyp,  when  present,  b  without 
the  strongly  developed  k>ngitudinal  retractor  muscles,  forming 
ridges  itaenidae)  projecting  into  the  digestive  cavity,  seen  in  the 
scyphbloma  or  scypbopolyp.  (3)  The  medusa,  w^n  present, 
hzn  a  velum  and  b  hence  said  to  be  craspedote;  the  nervous 
system  forms  two  continuous  rings  running  above  and  below 
the  velum;  the  margin  of  the  umbrella  b  not  lobed  (except 
in  Narcomedusae)  but  entire;  there  are  characteristic  differences 
in  the  sense-organs  (see  below,  and  ScvTHOMEDUSAfi);  and 
gastnd  filaments  (phacellae),  subgenital  pits,  &c.,  are  absent. 

(3)  The  gonads,  whether  formed  in  the  polyp  or  the  medusa, 
are  developed  in  the  ectoderm. 

The  Hydromedusae  form  a  widespread,  dominant  and  highly 
differentiated  group  of  animab,  typically  marine,  and  found  in 
all  seas  and  in  aU  zones  of  marine  life.  Fresh-water  forms, 
however,  are  also  known,  very  few  as  regards  species  or  genera, 
but  often  extremely  abundant  as  individuals.  In  the  BriUsb 
fresh-water  fauna  only  two  genera.  Hydra  and  Cord^pkora,  are 
found;  in  America  occurs  an  additional  genus,  Microkydra. 
The  paucity  of  fresh-water  forms  contrasts  sharply  with  the  great 
abundance  of  marine  genera  common  in  all  seas  and  on  every 
shore.  The  spedes  of  HydrOt  however,  are  extremely  common 
and  familiar  inhabitants  of  ponds  and  ditches. 

In  fresh-water  Hydromedusae  the  life-cycle  b  usually  second- 
arily simplified,  but  in  marine  forms  the  life-cycle  may  be 
extremely  complicated,  and  a  given  species  often  passes  in  the 
course  of  its  hbtoiy  through  widely  different  forms  adapted  to 
different  habitats  and  modes  of  life.  Apart  from  larval  or 
embryonic  forms  there  are  found  typically  two  types  of  person, 
as  already  stated,  the  polyp  and  the  medusa,  each  of  which  may 
vary  independently  of  the  other,  since  their  environment  and 
life-conditions  are  usually  quite  different.  Hence  both  polyp 
and  medusa  present  characters  for  classification,  and  a  given 
species,  genus  or  other  taxonomic  category  may  be  defined 
by  polyp-characters  or  medusa-characters  or  by  both  combined. 
If  our  knowledge  of  the  life-hbtories  of  these  organisms  were 
perfect,  their  polymorphism  would  present  no  difilculties  to 
classification;  but  unfortunately  thb  b  far  from  being  the  case. 
In  the  majority  of  cases  we  do  not  know  the  polyp  corresponding 
to  a  given  medusa,  or  the  medusa  that  arises  from  a  given  polyp.' 
Even  when  a  medusa  b  seen  to  be  budded  from  a  polyp  under 
observation  in  an  aquarium,  the  difficulty  is  not  always  solved, 
since  the  freshly-liberated,  immature  medusa  may  differ  greatly 
from  the  full-grown,  sexually-mature  medusa  after  sevenl 
month^  of  life  on  the  high  seas  (see  figs,  x  i,  B,C,  and  59, «,  b,  e). 
To  establbh  the  exact  relationship  it  b  necessary  not  only  to 
breed  but  to  rear  the  medusa,  which  cannot  always  be  done  in 

*  In  some  cases  hydnrids  have  been  reared  in  aquaria  from  ova 
of  medusae,  but  these  hydroida  have  not  yet  been  found  in  the 
(Browne  tio  ap. 
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ooofinencBt.  Tlw  alterntUve  is  to  fish  all  stages  of  the  medusa 
in  its  growth  in  the  open  sea,  a  alow  and  laborious  method  in 
which  the  chance  of  enor  is  very  great,  unless  the  series  of  stages 
b  very  complete. 

At  present,  therefoie,  dassificatioos  of  the  Hydn»medusae 
have  a  more  or  less  tentative  character,  and  are  liable  to  revision 
with  increased  knowledge  of  the  life-histories  of  these  organisms. 
Many  groups  bear  at  present  two  names,  the  one  representing 
the  group  as  defined  l^  polyp-characters,  the  other  as  defined 
by  medusa-characters.  It  is  not  even  possible  in  all  cases  to  be 
certain  that  the  polyp-group  corresponds  exactly  to  the  medusa- 
group,  cqxdally  in  minor  systematic  categories,  such  as  families. 

The  following  is  the  main  outline  of  the  classification  that  is 
adopted  in  the  present  article.  Groups  founded  on  polyp- 
characters  are  printed  in  ordinary  type,  those  founded  on  medusa- 
chaiacters  in  italics.    For  definitioos  of  the  groups  see  bdow. 


Order 


Sub-daM  Hydroaedttaae  {JBydroua  Ouspedtia). 

I.  Eleatherobiastea. 

II.  Hydroidea  {LtUcliaM). 
Sub-ocdcr  i.  Cymnooiastca  {AnIhomedMSoe). 

„        2.  CalyptcMastca  {JUpiomedusae). 
Older  111.  HydrocoraUiaae. 
M      IV.  Graptolitoidea. 
M        V.  Twkylinae. 
Sub-order  1.  Trackcmedmnt. 
2.  NaratmeduMt. 
Order  VI.  Siphonophora. 

Sulnorder  i.  OModrophorida. 
M        2,  Calyoopborida. 
„        3.  Phyiopliorida. 
„        4.  Cystophorida. 

OrpumaHom  and  Merpkdoty  </  Iht  HydramedvMe. 

As  already  stated,  there  occur  in  the  Hydromedusae  two 
distinct  types  of  person,  the  polyp  and  the  medusa;  and  either 
of  them  is  actable  of  non-sexual  reproduction  by  budding,  a 

process  whkh  may  lead  to  the 
formation  of  colonies,  composed 
of  more  or  fewer  individuals  com- 
bined and  connected  together. 
The    morphology   of   the   group 

kJ  thus    falls    naturally    into    four 

sections — (i)  the  hydropolyp,  (2) 
the  poIyp<olony,  {3)  the  hydro- 
medusa,  (4)  the  medusa-colonies. 
Since,  however,  meduaa-colonies 
occur  only  in  one  group,  the  Siph- 
onophora, and  divergent  views 
are  held  with  regard  to  the 
morphological  interpreUtion  of 
the  members  of  a  8iphon<^hore, 
only  the  first  three  of  the  above 
sub-divisicms  of  hydromedusa 
morphology  will  be  dealt  with 
here  in  a  general  way,  and  the 
morphology  of  the  Siphon<^hora 
will  be  considered  under  the  head- 
ing of  the  group  itself. 

,  I.  Tht  HydropUyp  (fi^.   1)— The 

Pcrisarc,'  formiiw  in  th^  genersl  chaxacters  01  this  omtnism 
rcKioQ  ol  the  hydranth  ««  dewibed  above  and  in  the 
acuporhydrocheca(A,l).  «rt»ck«  Hydkozoa  and  f*OLYP.  It 
— which,  howevcrUs  only  »  R"«ly  free,  but  usually  fixed  and 
found  in  polyps  of  the  incapable  of  looomotion.  The  foot 
order  CalyptoUastea.        by  which  it  is  attached  often  sends 

out  root-like  processes— the  hydro- 
rUas  (c).  The  column  (ft)  is  genenlly  lone,  slender  and  stalk- 
like  {hjdncatdms).  Just  below  the  crown  of  tentacles,  howrmer. 
the  body  widens  out  to  form  a  "  head,"  termed  the  kydroMlk  (a), 
containii^  a  stomach-hke  dilaution  of  the  digestive  cavity.  On  the 
upper  face  of  the  hydranth  the  crown  of  tentades  (f)  surrooods  the 
penstome,  from  which  rises  the  conical  hypoctone,  bearing  the 
mouth  at  its  extremity.  The  general  ectoderm  covering  the  surface 
of  the  body  has  enuray  lost  the  dlia  present  in  the  earhcr  larval 
stages  (pianola),  and  may  be  naked,  or  clothed  in  a  cntide  or  eso- 
skdeton,  the  peiisarc  {pi),  which  in  its  simplest  cooditioo  b  a 
chirinous  memorane  secreted  by  the  ectoderm.  The  perbarc  when 
invests  the  hydrarhixa  and  hydrecaulas;  it  nmy  slop  short 


Fic.  I. — Diagram  of  a  typical 

HNxlrc^xdyp. 
a,    Hydiantn ; 
k,    Hydnxaulus: 
r.    Hydrorhixa; 
f,     Tentacle; 
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below  the  hydranth,  or  it  may  extend  farther.  In  gcneval  there  are 
two  types  of  cxoskeleton,  charutcristic  of  the  two  priocipal  division 
of  the  Hydroidea.  In  the  Cymnoblastea  the  perisarc  cither  stops 
below  the  hydranth,  or,  if  continued  on  to  K,  forms  a  closely-littii« 
mvcstment  extending  as  a  thin  cuticle  as  far  as  the  bases  of  the 
tentaclM  («.g.  Bimena,  see  G.  J.  Alhnan  [t]^  pi.  xii.  figs,  i  and  3). 
In  the  Calyptoblaatea  the  pensarc  b  always  continued  above  the 


Fig.  a.— 3i(8ar«lM(iii  prodmOmM,  ponion  of  the  coloay  magnified: 
P»  polyp;  rJk,  hydrorhixa. 

hydrocaulus,  and  forms  a  cup.  the  hydranginm  or  hydrotheca  (A,  iL 
standiiv  off  from  the  body,  into  Which  the  hydrsnth  can  be  ictractcia 
for  shelter  and  protection. 

.Thearchitcctureof  the  hydropolyp,  simple  though  it  be.  fnrnislwsa 
long  series  of  variations  affecting  each  part  of  the  body.  Thegrentest 
vanatioo.  however,  b  seen  in  the  tentades.  As  recvds  number.  w« 
find  in  the  aberrant  forms  PrUohydra  and  Mien'  ' 
entirdy  absent.  In  the  curious  hydroid  Mtmabrt 
tentacte  b  present,  and  the  same  b  the 
case  in  CIcikroMPon;  in  Amp',ibrackimm 
and  in  I.ar  (fig.  11,  A)  the  polyp  bears 
two  tentacles  only.  The  reduction  of 
the  tentades  in  all  these  forms  may  be 
correlated  with  their  mode  of  life,  and 
especially  with  living  in  a  *^9*^^Bt 
current  of  water,  which  brings  food- 
particles  always  from  one  diredon  and 
renders  a  complete  whori  or  circle  of 
tentades  unnecessary.  Thus  liicrpkydra 
lives  amongst  Bryotoa,  and  appears  to 
tttilixe  the  currents  produced  by  these 
animals.  Protokydra  occurs  in  oyster- 
banks  and  MoHMtrackiMm  also  grows  on 
the  shdb  of  bivalves,  and  both  these 
hydroids  probably  fish  in  the  currents 
produced  oy  the  lamdlibranchs.  ifai- 
pkibrackitpm  grows  in  the  tissues  of  a 
sponge,  Empuctdla,  and  protrudes  its 
hydranth  into  the  caial-cystem  of  the 
sponge;  and  Lar  grows  on  the  tubes  of 
the  worm  SoMfo.  ^Ith  the  exception 
of  these  forms,  reduced  for  the  most  part 
in  correlation  with  a  semi-parasitic  mode 
of  life,  the  tentacles  are  usually  numerous^  r,^  _  n:..^—  ^ 
It  b  rare  to  find  in  the  polyp  a  regular.  nllLrSr  A  ^kLiS: 
syinmetrical  dbporition  of  t£e  tentacles  gS-J^  ^vui^ 


as  in  the  medusa,   llie  primitive  number 

of  four  in  a  whori  b  seen,  however,  in 

Stamridimm  (fig.  2)     and      Cladoiuima 

(Allman  (il,  |ri.  xvii.),  and  in  CiawateOa 

each  whorl  consists  rc^lariy  of  eight 

(Allman,  loc.  ciL  pL  xviii.).    .^s  a  nUe, 

however,   the   number   in   a    wtiori    b 

irregular.       The  tentades  may  form  a 

sin^  whori.  or  more  than  one;  thus 

in   Carymtorpha   (fig.  3)   and    Tnh^daria 

(fi^.  4)  there  are  two  rirclets;  in  5la«r- 

idtmm  (fig.  3)  several:  in  Coryme  and  C^dytopkan  the  tentacles  are 

scattered  irregularty  over  the  doonted  hydranth. 

As  regards  form,  the  tentacles  snow  a  number  of  types,  of  which 
the  OBOst  important  are  (1)  filiform,  <>.  cylindrical  or  tapering  from 

*  The  nnmben  in  square  brackets  ( ]  refer  to  the  bibliogranhy  at 
the  end  of  thb  article;  but  when  the  number  is  preceded  by  the 

word  Hydroaoa,  it  refcn  to  the  bibliognphy  at  the  end  of  the  aftidc 
Htdboboa. 


to  medusifarm 
by  budding  from  the 
margin  of  the  disk:  B. 
free  swimming  med>isa 
{Stteustmfia  of  Forbes) 
detached  irom  tne  mitt^ 
with  manubrial  genitafia 
{AmtkamudrnMOf)  and  only 
one  tentade.  (After  All- 
man). 


AHO  MORPHOLOCY) 

faae  to  (sunnily,  u  in  Oata  (fif.  J);  (i)  apiUH.  i.i.  but 
■I  the  otranitr.  «  is  Chth  («  AUnun,  IM.  i^  pi.  Tv.): 
bnacbed.  ■  nn  (gem  ta  (Iw  polyp,  bul  ami  in  CUiixorjiu 
AObu.  Itl.  dtp,  3tO.  fif.  >>}■    SuBRimM  mant  thin  onf  typ 

SUnr^'m  (S(,  })  the  U| 
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*  lyiwaithdinl  cvDi,  with  the  cd]  prolonnd  At  the  bMe  into  « 
natnoifa aaKk-fibn (fig. &,  B).  lalbehydmpolypIheecIixltTRul 
■•*d*4brs«T>J*>yvdirfcudlon^udin4Uyr  Belongiiii  prinmrilv 
k)  tiK  cpifjkcdifti  bycr,  the  mmculv  ceU*  nuy  become  leoiiidariJy 

■**-     '    -•-'—-■* cooiiu  pciaurily  c<  the  Bellied  inter- 


liliil  «1li,  taiptt  betveeii  the  ninnwnj  haul  ponioni  o(  the 
■pi'"^  r'i'^    From  them  are  devdoped  two  diicinct  lypei  cl 

etltt?  (be  BtmaBicyBt    The  nib^piiheiial  layer  thini   ■ 
a(UIituud  may  be  lecnuled  by  imr- — ■-—  ' '-■■ — 


e  Ti|ht-haDd  Ktodenoal  celL 


aigellale  endoderm  celli  l.._   .     

wits  evertfd   ihread,  u 

(Aller  F.  E.  Scbula.) 

demenn,  racie  apsully  by  oervoui  (janglion)  nUi  and  niiiide- 

«Ui  derived  from  the  epithelial  [ayer.    in  1(1  fjlleat  divdopmeiit. 

tbeiefore,  [he  sut^fpicbeLial  lay&  couiiti  at  lour  daaaca  ot  cdl- 

The  jenilal  eelli  are  limple  wodering  celli  (archaeocytei).  at  &nt 


^'■J 


to  «rnv«Ua.  Acnndine  to  WuUe 
of  Ctnalkynua  can  be  diitiiuuithed 
ringamongit  tiie  Later 


ilh  the  m 

o(  the  boOoir  thread  at  ■  apot  ir 
liately  belowthe  IpettDreia  t] 

BrmU.aotbatlbelhRadilieK  rnHn'tUnnl^iir  1 

(r)i.iiiiiplyabolk>wp«ikn«a»o»  '™° '«*"'»"'J 
of  the  waU  of  the  iaaer  c^Mule  invcfted  and  puthed  ini 


It.    Wben  the  at 


!<]  in  the  cnidoblau  w 


myi.  eauiei  a  reltei  diichane  of  Ihe  nrnutocyu:  (a)  that  Ibe  dto- 
rbaire  ii  an  eapiohve  change  whereby  (be  in-turrtcd  thread  ia 
■uddenly  everted  and  (umrd  iniide  out.  beinf  thiu  ahot  throueh  Ibe 
fweiung  in  the  outer  wali  of  the  capaule,  and  forced  violently  Into 
the  tiiaueiof  Ibeprcy,  or,  it  rnay  be,  ofaaeneni)^,-  (3)  (hat  the  thread 
inflictinot  merefy  a  mechanical  wouad.  but  iiulila  an  irritanl  — -'- — 
numbint  and  paralydn*  in  iti  action.  The  poinii 
are,  fint.  how  the  exploHve  diacharte  i*  broufht  unui,  * 

the  cnidobUit)  or  by  internal  prcaiure.  N.  Iwanxov  \tj]  hu  b 
d  BtfOn|  poundH  for  the  latter  view,  pcnntiog  out  tl 
ilait  tiai  no  con  Tractile  mrehanism  and  that  iqeaeur 
diacharfed  capiulea  10  be  on  the  average  ili^htly  Largr 

rnr    mont^eojn^ 


■38 


icon  of  nter  lo  tht  contentt;  when  il 
by  which  tir  pluf  =-  -•---■—■ 
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oiidodl  it  (timuUled 


UndlKhimd  neruloc} 

-.      CoAmmcing  diichargc. 
(,       Di^dhuvc  ounpku. 

N.'^  Nuclmi'of  cnMoUiH. 

I,   -  Plug  cloiiaff  the  oiwii 


_  __         ao  epiihclial  cell  develops 

of  lbe"a«menir7.     "'      "'  pnamalatrnattatan 
.  Iron  the  tu«,  wbuh  came 

into  connuioa  wilh  the 


'    .       _      .    „    .      *.#c*.«ii..tj»t  «m.*«ii«  LUC  body. 
,.— VscuolMed    Endn-   in  dUrtrenl  jMrU  of  ihe  codeo- 

leaudeofiMcduBlCiui'iu).  dlt»l!v^'elld^i^'*tE^'pri  mi- 
live  type,  with  c*lia  ol  large 
Hie  and  consdcnbly  vscuolated,  found  io  tlie  hydnnth'  — - 
ol  thnr  cella  may  become  ipeciB]  Etandular  cells.  * 
flagella  or  contractile  procesn:  (3)  diruCiory  ciidodemi.  . 
vicuoln  and  without  bual  contnoile  promo,  round  in  the 
rtmaandhydrocaului;  (3)  lupponiiigtndodrrmffig.  8).ieeil  I 
of  the  tentacle,  greatly  (e«emWinE  noioqhonUl  tiwr,  partinilarlv 

HvotLOIOA  <i|.  pp.  y,.  iij)! 
The  iDeio(lo^  id  the  bydiopolyp  w  a 
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be  lodged  the  mumilar  fibrei  ^nd  gasgUsa  tlllf  Bcntisi 


le  welfaie  oL  the  whole  olmy,  and  U 
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FnActitA  ct  dnutatiog  «nd  dlatribudnf  BalrifneiM  Ihrougb  Ibe 

Tbr  hydmid  cokHiy  ihowi  muijr  vuuticnu  in  rorm  uid  tn 

polyp*  UT  bud<kd' 

In  the  fiiK  pU«. 
bndt  may  be  proauced 
"Ay  from  tH  hydro- 


in  pnctialiy  sU  bydnxliiia. 

brmDcfainsorlne'like.  Afur- 
Iber  ptpilinrily  a<  thinype  of 

ycmopfci  a"  ' 
illy  by  »  comnHHi  uj 
-   --  wi  cOiDdsm;  ti  U  doi  ck 

'  i  T\T  '       !£!Li.^  covtring  Uyn 
2t^tJ\t'  In^S^nmod  plux,  the 

bodi  nay  br  pfH — ' ' — 
the  hydnc«ulu*. 
hitnlly  Inni  ll 

«lony<£«.t3. 13)'  Biidi 


ilifoi*tic»lly,  of  unllndtcd  mnh  In  ■  vt  ... 
ffTowi  up  it  throwB  QUI  buru  right  «nd  kfc  a 
first  biKl  produced  by  it  i»  the  koweit  dowDi  tJ 
the  Grvtj  tlx  third  uove  thu  Agaia*  ai^  ' 


/  Che  founder  proncda  (o  vrow  Hnd  to  bud  in  the  lamc  ny  u  tbfl 
lunder  did.  pniducinf  a  aide  bonch  of  the  nuin  itcni-   Hence,  in  a 

I  polyp: 


!  - 


/• 


N..^ 


FTC.  14. — DUfnmt  of  the  mompodiil  method  <A  budding,  ahnm 
n  6vm»m  (1-3).  F.lhefoundtr-polvp;  I.  2,3.4.  ihliucreMBn 
•(  polyrobuddcd  from  Ihe  founder Wyp;  a',  t'.  ?.  the  uKceHion 
>f  p^ypi  budded  from  11  >',  f,  polypi  budded  from  3;  a>,  polyp 

.he  younfeit  polyp  of  ihe  lyHen  iithe  ofw  rwa»l  to  the  lopinoet 
polype  and  theaioiof  iheiynem  Li  a  true  axis. 

Fo  (be  (ytnpodUi  nethod  of  budding,  on  the  other  band,  the 
founder-polyp  i>  of  Umiinl  gnTwth.  and  form*  a  bud  from  iia  tide, 

olani  polyp  ol  a  lyMeto  it  the  loval;  Iha  youngtR  po^  it  Ibe  lop- 
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t;  ud  iht  uu  o(  the 


_  -,  -—     --    -,  _,,_j|    buddiM,  COirf  C'  ^':/' 
mtru]  Mt,  ihowB  ia  five  uifa  (i-j).     Fj  //,     ■ 

ypt    hudd^    fn>m     ihc    loundfr:    a,    6t   c,   l>r 

nd  tnia  ci<  polypi  budded  (roia  the  touoder;  h  u  «  c  .  c  t. 

K  •on  budded  Iran  J.  fvimillvejy 

lit  becxmefl  nmked  Utn  by  ■condar^  icrvofuof  ibe  hydramht. 
II  A  colonv  fonnffj  by  Bympodul  buddingp  «  polyp  ilwavi  ^T 
tibud.  which  milnbuiei  to  ihe  ly turn  to  which  it  bdoD) 


^' 


hua,  which  bccocne*  t 

be^qaiog,    Uut   4 
bfanch;  and  tven  a 


Siyptobli 
plfuly  ■ 


FlO.  17.— Diamniof  aympoilialbllddilK,  tyitem, 
iimp4e    LDbnnched    P/nanJaKg-iype,     F.  upiitml  ptnnuln  axat 

budding  from  founder;  d-e.  pinnule  fonned  — type  ik  AAu^plmia 

by  uiiivial   budding  [ran  founder;   s'-iP.  (fir.   ig).     T&  lawi  << 

'  —  ±  looned  by  wmlarbuddini  [roni  1;  br-"-—     ■-     "—J-^- 

m  -m  from  1,  and  aa  forth.  b 

■unnrr  by  K.  DricKh  \}l\,  to  *bo«  sKnau 
nienvt  for  f  nrtbcr  deiaila. 

/WmdH/iHfu*    ^  Pufi^Csbiniii.— At   in   other   cun   wbm 


tingle  individual,  and  for  the  nembert  to  bctOfne  wibordiiu 


",. 

...=  die  two 

rf  ,  wfV 

^   V  ^  \N 

'.'V> 

jolyp.  name! 

capt^L^ 

ood,   may  br 

1. 

ibwi°"bet-i 
polyra  IfiE.  I 

T"  Oile  dl^ 

Fic  .(.-Km™™ 

*o-:o. 

Mlbod 

?S2dS"^^ 

^^i 

oucrul  onnuliK 

■lai     and 
;howin(  (rea 

uve  firad««i  bimal  briKhei 

ii'.f. 

activity   oi 

ti-^fJ^S. 

rvcofl  u 

niw^ 

J  with  I  be  peculiariliei  of  tbt 
U  retudt  hiUl  ol  life  Ou  vi 


AND  yOftPHOLOCY) 
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tc  Tour  wnidii  roirltgl 
ifvlt.  JnlCFTUlul  »o- 
Lbo  dwrloped,  »  thil 

^   t  or  to  An  iodebuidy 
r-  In  ITi^i^  nM-^f,mLt  jk^ 

cvuU*  w  oa  the  piui  of  iik  ifutnd  of 

Ctrymtrpka  (fin.  ^  and  ji)  Iben  i*  btii 
_  ^^  j^^  a  hnfle  tcoucle.  while  Eto  an  found 

.— Cfryatr^l*  Ikomecluiu),  and  <n  SdrnmndiUa 
■  ddit  Tciqali  iimJaiiJata  (fig.  67)  and  Aivnopifs 
Ma(Bi&cd    10  Wimu  (bf.  >}!(Nui9RHdu>tt).   Ths 

mlwr  win  ihan  ia  numbcTL  Am,  In 
«  aiBallT  waiilt,  witb  a  (ual  bulb,  bul  in  Oi^niMi- 
aw  bfinthid.  nltm  in  coniplicatid  (uhlon:  windly. 

Lftla  gl  tk*  anb^,  buln '^or^Ju  and 'In'uint 
IMM  tkcr  an  flna  aC  ia  tofla  oc  taucbea  (fi|.  14)1 


being  dnwn  irno  U ,  u  it  vcr*,  to  (onn  a  loDg  proboecit,  aa  in  Ctryo»ia. 
The  aioulh  coay  be  ■  timple,  cjituiar  porr  at  the  eAIremiiy  of  the 
manubrium.or  by  folding  of  (hr  cdgeaii  may  become  wuiare  or 
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lORCANtZATIOH 


Fic.  >& — Carmciima  (G<rjimiai  tuMU.  < 


i.    TcnuciikiCTit. 
(.    Rv^tiag  cuuL 


(Alts  HdckiL) 

■liliil  km*]  HdUcIs,  r 
'  iRnbUiif  iIhw  of  Cm'u 


1.      IcUy  of  Ibc  di^ 

'     (,     TcDUclcltKiIlovuiilUTikrT, 


avTopomUns  ^  ^^  ttptlve 
Frm]  vpilhcliucn  it  Ait  on  tbc 


and  onr  lippell.  la  pUc 
Ih!cklyi>iafonna<oi>;h.ii 
ciniUgc  thirfy  <le«lo[icd 


r  un  upporting 
("TenulMUpingin.  «™Si-,  ,.  —  ._.. 
uculocyui  C  CehanpanEtn,"  tlopcrfci). 
The  muKulu  tuwc  of  the  Hydro- 
mcdijuc  u  eniinty  tcIodenzuL  The 
nHuck-Gbtn  «ri«  u  pncctwi  from  iht 
bun  <il  the  cpiihiliil  cdb:  luqli  cilLi 

■    iIm  polyp! 


itnctwu  ei  ilw  umbnll* 


y  whiefa  the  ■ninul  pfotinvn.     The  bngiliKtuill  syi 


,    The  proufldl  porrioi. ._ 

lubrium.  w  pnbaicU.  i>^  dtviioiicd.  r« 

'  n  fmtly  developed.  1 


Gbro.  the  w 
nllel  to,  Ibe 
..  ihey  ro™  . 
•ub-umbnl   e 


Fie.    3«.-Mvm:u1v    Cell.    <(    MolinM 

c^  fnjm  iheub-mnbrdb;  (be  two  lo<irtr  an 
na-muicuL>r  ulU  fron  the  bue  ot  fl 
>de;  iht  bpcundTQE  fluckated  pociioe 
11  put  of  tbf  epidmiul  moiaic  da  ch 
•urficc  ol  the  body.  (After  Haiwit.) 
Lmbnl  *dc  of  th 

unudcai   Tie  olba .  the  "  I 

-_  ....,,  II  cKfivnJ  (m  the  Ktodenn  on  ' 

ade  of  [be  velum;  it  contiin  (ewer  bat  lufer'fi 
miiKlea  of  the  veluip  ( '- ' 


dnnjKdL 

a  efiitheUi 
in  in  '»S^B^ 


I  are  ileader  eriitheUal  celli.  ofHd  tultb  a  cO 
c  proceva.  and  thould  pertiap*  be  je^nled  aa 

e  Ion  in  nil   Hydiwia.     The  aenie- 


le  of  either  a  knob 


AND  H0PPIKH4)GV] 
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(iniiin  €il  cIohir)  i>  f rBiucntly  thickinid  (a  lana  ■  KMalkd  "  kdw- 


"""'     •■•■"  firmt  llut  of  u 

Fro^  W'^ccIiDA  of  a  SuUfytt  tnd  on  ■  IntW  •  proJKCins 
OnUoaiil  rwrt^ii iiairmaU ;  cl.£(.i9<  knib.  in  vbkb  the  oto- 
«.   EHnbnl  Ktodtnn.  ILih.    .re    ofpied,    Iht 

nt.  SulMUBbnl  tnodm.  '«?1'1  !*"'  9'^«^«'«^ 

ua,  Cgocmm-cctl  wilfa  stoliil 
MtdMt:     tlul  d  ihc  Lcpioli 

ntccyw:    aixl  ihai  gl  tk  Tracbylinu,  in  whfh  ihc  unan  a  ■ 
^,  tditKulocTfii,   ind   tbs  mn- 

F  LcptoLioie  (be 


.  tnd  1h^  01 


■eHydiD- 


S'wiih  otglilh.      ifie    cImbI 

MpntHR  «f  ibc  pit.     We  then  find  ihc  EypicAl 
I  iliii^iliiiH   A  veikic  bulB^i^  on  ihe  cx-innhnf  -' 
lfi(L  Ji.  }J).    The  otoeyttt  ue  pbccd  od  ihc 
j«* 


ilniply  by  ckeing  up  c^  thp 

-   ...     find  (be  [ypicA]  olDcytt  of  Che 

:1c  bulB^i^on  ihecx'innbnLiLdeofLhe  vtlum 


iBvU  oJ  Ibc  void* 


.  idodemuL   core    itnd-).  v^ 

■hkh  u  »t  firtt  contiou-       f,o,  m.-T. ,.,  , ™, 

out  with  Ihe  eadodcrm  of  C»iu  n^nuiu   iij  Nerve-ctuhion- 


IbeiuTfaix.uinCcnv 
Tbe  scifli  in  KB 
their  wiaDlat  fom  u 
pienicnted  patch  of  ec 
derm,  >'hlcV  cofltiRi 
tHO   kind!  sf   cellt— 


g  Fio.  3S.— TeataeulocyM  at  CwnM  tali- 

-   Itt.    EdDclena. 
t  ns.  NervF^uihion. 


rnief     Bde       h  '               *1^            *       •» 

(ntMle  ii   umcd  *                         '^             ~.  "-  .^ 

i  ( h  t :             h  F       JA     S  mple        tKulocrn  of  JUepif*- 

cellii*  Ix  on    be  imu  wdatum.    Tbe  procet*  carryuv  the  oloh  h 

urer   eidc  of   ■  or  concre  u    \k      rmed  by  endodend  cr       u 
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bedy.  The  diuil  tnniini  ol  the  vlti 
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omudERil  la  luve  a  btnl  m.    (In  Byia,  an  Ibc  «li 
Individual  uunul^bcrmaphnidicc.]    Tlie  meduia  nianiyt  cepndi 


tule-tike  muctiur  with  an  ndodennal  ui>  conuloiBg  ■ 
kxul  cavhy  which  may  be  comiDuoui  with  Ibe  rinioul,  or  nw 
be  puiially  occluded.  Evtenully  the  cordytui  !■  covnedby  ver 
fl«ii«ted  ectodcno,  and  bean  no  otoLitha  or  ^--  "^'-  ^—  -^-  ^" 


i-riaa.   Brook*  ntfrdt  thf 
ibe  Koie  of  bAUnc«t  And  repreKniiof 
Kzulocyn  of  Tivhylinae^  Linko.  on 


le  nwdua  ahowi  the  ■ 


.¥ 


,       WKD    t 


t3)"i 


UnwUa;  Uie  Inner  a  piimitively  m  doubl 
byer  of  Gclti.  produced  by  concreeccnc 
of^the  «T'Uinf»v  jind  tub-umbnt  layen  i 
the  coefcmeron,  but  it  U  uauaLly  found  u 
nnslc  layer  of  flattened  cella  (fif.  40)^  i 
Gfrytmit,  however,  it  remaiiu  doubte,  nn 

!he  rjU"^™-'""'"   '^"  "" '" 


Fic.  It. — Ocdlu 
Zinia     AKftiuH. 


(ORGANIZATION 

tu  the  ooly  known  oeepfhiii 
Tnchomduae  (Brawse  M). 
Ml  m  itven  hydroid  colonr  an 
'■■ '  polyp  noit  be 


budded  onhrlmn  polyp.  ]■      ,„.„i_ 
may   be   budded   elher  ectodenn  1 


hier-ln^viduali  produced  (roa  the  bmb  Bi]r  be  inBdned  u 
ining  altaebaj  to  Ihc  paieat  and  forminf*  eoleair  of  Mriduala 

*"■*  c—  — Ht  rivM  ti  cotoay  cMbdy  conpOMd  ot  polyp*.  ■> 
I.  TTm  lecoiidtMe  ifyeaaealooy  pttlr^eonipaad 


_  „-  ,,.— Ponioru  of  Sectiont  thr«igh 
e  pitV  of  MfduBt^-ilie™*  one  of 


the  thelter  of  the  iMly[>-     '       

colony,  prmecled,  from  j^    Edodenn. 

™_   Tnlsil  J.^"-  EndodemUningihee 

^J^Jl.li^i^Z''     Wandering    enaodetn 

the  ip^uM  •inlt.  from  ■diiiaoui  niUuna 

an    inilependenc     per<  * 

HHUliiy  10  an  or^an  cH  the  polyp-colony,  beco 

nudiuoid  lonopkwt,  or  bearer  0I  the  nproductive  c 

tho«  of  eeiwe.  Gcomoii '  — ' 


alea  both  free  neduae  and  fODOpbom  may  be  prodDced 
ne  hydroid  colony.  Thii  ii  iSe  caic  in  Synimymt  mira^ii 
,  p.  278)  and  in  Otmpanaliira  ni*bilii:  in  the  lanei, 

','themale»iiuw  an  «  [m 
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r*  ol  vHIuHty,  uid  have  Ac^if 


HYDROMEDUSAE 


iiidi  differ  imtly  in  nnirlun 

n  ahDving  deflencncun  of  tW 

h  b  tnduaMy  Htipptd,  u  it  vtn,  of  ia 

meduiAnoTsanLalicmuid  fiiuliy  reduod  lo 

t.  A  VETv  early  bLak  id  the  de«Qealum  ie  weU 


I,  twed  ea  Ihi  %utE>  of  G.  j 


'  M<riiBidiimi"ti(CaHttjrut.  H,  WilhipadiabnucheiKCgnt^ 
„,    Tnx  1^  riMarw.  libim). 

C,  Tnt  J  Camia.  Ac    Uc    »,  Su&^mbnl  cat 

D.  Tyrt<dnmmtiar».Aimbim.    (,     "^^ucla- 

-  ^  HTs -    "■ — -■- 


C  With      iipdii 


bw  I Mr  aliGtentid  \r/  oakiceaee  of  tbor  wiUi,  id  Ihil  the 

Undb.  Nm  the  openinc  of  tbe  umbceilA  cloee*  up  completely 
ud  iliMi  III  III  ■o  Uul  the  eub-imbnl  cavity  fonai  i  cloeeil  ipace 
miiumJm  th»  naaubniiiii.  OS  which  the  gvnadi  u*  developed: 
iiKh  ■  —J'-'—  ia  ana  ii  the  nil*  (oaopbon  et  CladtaryH4  and  in 
CiimM  <!(.  41. 0.  win*,  however,  then  ia  ■  further  comdialioa  in 
ttetoraiiluKlvmtitioaaeiivelDpearectothecx  (id.)  (put  off  from 
the  fDMBkel*  M  ■  protective  eoverinj.  and  not  pncnt  in  CtaJe- 
itrym.  Th*  •ab-unbtal  cavity  {».)  functioiu  (a  ■  bmd-tpue 
lot  thf  devdapintefflbryoh  which  are  aet  fne  by  niptuiBof  ihe  wall. 
Il  b  evident  that  the  outer  eimiope  of  the  Konophofrnpraenli  the 
eo-nbcnl  vtodtra  [«.).  ud  ihat  the  inner  ectodcrni  Linlni  the 
^mty  wf  ,■■■■**  The  wb-umhral  eclodemi  of  the  irv  mcduM' 
Tk  K(t  Kcp  la  tki  iradoal  obllnntioa  •(  the  aob-ambral  cavity 
XIV3* 


(T.C.)  hy  diiappeanncfl  of  1 
DHiucI  wuh  the  ectoderm 
in  Ptumvlvii  and  also  in 
apadiii(r0.),  bearing  th 
a  layer  0)  cclodetni  ~ 
l»  the  layer  of  an 
\ti.y.  U)  the  ei-iit 


aub-umbia]  ectoderm  co 


allvii 


Hu  i£l.  and  eitemal  id  Iheie  (t) 
repreicntir.g  the  epitheliuni  of  tike  maniibriiini; 
!Minibni  ectodemi  (3)  the  endodeim-luDclla 
ibral  ectoderm  (ax,);  and  (5)  Ehei«  may  or  nuy 
Amn  w  !#■»«',<.  BHv  JH  oclotheca.  Thua  the  gonada  an  covered  over 
byat  leaat  fourlayetiof  epitheiitim,andaiDce(lieieaTc  unneceaaary, 
preaenling  metely  obatacwa  to  the  dehiaeence  of  the  Eonada,  they 
tcidutUy  underfo  nductiofl.    The  (ub-iinbnl  ectoilenn  and  that 

(N-  41.  E),  ^h  6wu'y'diaappiMailc«eIher.  and'the eiSodern^ 
lamella  diaappean.  The  lonopfcoie  ia  now  reduced  to  ill  limplm 
condition,  known  aa  the  fpmsoc  (fie.  41. F.G.Hl.aodcsn^uaot  the 
apadia  bearing  the  gonada  covered  by  a  ^ngle  la^  of  ectodenn  (h.>, 
with  or  without  the  addiiioa  of  an  ecuiiheca.  It  eannoi  be  100 
atroiw  1^  cmphaaiaed.  however,  that  the  apumue  ahDuld  not  be  con- 
paredaimply  with  the  manubrium  of  the  ronluia.  aa  it  Bometimea 

done.    The  endodermal  apadix'(f^  1  of  the  tporout ^-  ~^' 

endoderm  of  the  nueubrium ;  the  cetodernul  linini 

•sii      


™l1  at.  Ova,  two  carried  on  each"  [cmalc  EOOopboR. 

'  an  eDdodcrmal  portion,    Hjdn  b.  monover,  tnicraal, 
with  what  ia  known  of  hydtoid  coloniee- 
llepEomedbaae  the  fooada  are  ronned  on  the  radial 

ficially.  but  not  in  ilnictuR.  AUman.  however,  letaided  thia  lype 
of  fDOad  aa  eqnivaknt  to  a  iponjaac,  and  conaidend  the  medusa 
benrinc  them  aa  1  nmneiual  ofganiim.  ■  "  btaatocheme  "  i>  he 
termed  it.  produdnf  by  budding  mediuoia  nmophorea.  Aj  medusae 
are  known  to  bud  meduiae  Enim  the  radial  canali  tiwrv  ia  noihini 
impoaaible  in  AUima'a  theory,  but  it  (aooot  be  said  10  have  received 
■aUifactory  prvof. 

KifriiMdiim  and  Onbfniy  ^  tin  Byirfmdiaat. 
Nearly  every  paniblc  method  of  Rproduction  occuti  amongM 
tbe  Hydtomediuae.  In  daiailying  melhodi  of  generation  it  ii 
luual  to  make  uie  of  the  teriial  oi  aOD-aeiual  nature  of  the 
reproduction  ai  a  ptimaiy  difference,  but  ■  more  adeniific 
cUMifcation  i*  tOoidal  by  lbs  diMiactioa  btlwccn  tiaue-cdla 
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(REPRODUCnOM 


(histocytes)  and  ferminal  cells,  actual  or  potential  (ardiaeo- 
cytes),  amongst  the  constituent  cells  of  the  animal  body.  In 
this  way  we  may  distinguish,  first,  vegetative  reproduction,  the 
result  <^  discontinuous  growth  of  the  tissues  and  ccll-iayers 
of  the  body  as  a  whole,  leading  to  (i)  Jissitm,  (2)  aut^lcmy,  or 
(3)  vegetative  buddingi  secondly,  germtMd  reproduction,  the 
result  of  the  reproductive  acti\nty  of  the  archaeocytes  or  germinal 
tissue.  In  germinal  reproduction  the  proliferating  cells  may  be 
undifferentiated,  so-called  primitive  germ-cells,  or  they  may  be 
differentiated  as  sexual  cells,  male  or  female,  i^,  ^>erntatozoa 
and  ova.  If  the  germ-cells  are  undifferentiated,  the  offering 
may  arise  from  many  cells  or  from  a  single  cell,  the  first  type 
is  (4)  germinal  budding,  the  second  is  (5)  sporogony.  If  the  germ- 
cells  are  differentiated,  the  offspring  arises  by  syngamy  or  sexual 
union  of  the  ordinary  type  between  an  ovum  and  spermatozoon, 
so-called  fertilization  of  the  ovum,  or  by  parthenogenesis,  ix. 
devdopmoit  of  an  ovum  without  fertilization.  The  only  one  of 
these  possible  modes  of  reproduction  not  known  to  occur  in 
Hydromedusae  is  parthenogenesis. 

(i)  True  fission  or  longitudinal  division  of  an  individual  into 
two  equal  and  similar  daughter-individuals  is  not  common  but 
occurs  in  Castroblasta,  where  it  has  been  described  in  detail  by 
Arnold  Lang  180]. 

(3)  Aulalomy,  sometimes  termed  transverse  fission,  is  the  name 
^ven  to  a  process  of  unequal  fission  in  which  a  portion  of  the 
body  separates  off  with  subsequent  regeneration.  In  Tubularia 
by  a  process  of  decapitation  the  hydranths  may  separate  off 
and  give  rise  to  a  separate  individual,  while  the  remainder  of 
the  body  grows  a  new  hydranth.  Similarly  in  Sckisocladium 
portions  of  the  hydiocaulus  are  cut  off  to  form  so-called  "  qx>res," 

which  grow  into  new 
individuals  (see 
Allman  [1]). 

(3)  Vegetative  bud- 
ding is  almost  uni- 
versal in  the  Hydro- 
medusae.  By  budding 
is  understood  the 
formation  of  a  new  in- 
dividual from  a  fresh 
growth  of  undiffer- 
entiated material.  It 
is  convenient  to  dis- 
tinguish buds  that 
S've  rise  to  polyps 
om  those  that  form 
medusae. 

(o)  The  Polype—The 
buds  that  form  polyps 
are  very  simple  in 
mode  of  formation. 
Four  stages  may  be 
distiDg[utsned ;  the  first 
is  a  simple  outgrowth 
of  both  layers,  ecto- 
derm and  endoderm, 
containing  a  prolonga- 
tion of  the  coelenteric 
cavity;  in  the  second 
stage  the  tentacles 
-CbdotBtti,'*  ta  grow  out  as  secondary 
diverticula  from  the 
side  of  the  first  out- 
growth; in  the  third 
stage  the  mouth  b 
formed  aa  a  perfora- 
tion of  the  two  layers; 
and,  lastly,  if  the  bud 
be 


Much  nOtSMQ  bOBB 
BfODD's  Timmk. 

Fic.  43.— Direct  Budding  of  Cunina, 

A,  B.  C.  E,  F,  In  ver-  U      Tentode. 

tical  section.  sjf.  Sense  organ. 

D.  Sketch  of  octer-  v.     Velum. 

nal  view.  sx,  Sub-umbral 
it.  Stomach.  cavity 

M,  Manubrium. 


•"•  N«rv«...y««a.  g^"^  "^^-^ 

from  the  parent  polyp  and  begins  a  free  existence. 

(fr)  The  Medusae. — ^Two  types  of  budding  must  be  distinguished 
— the  direct,  so-called  paJingenctic  type,  and  the  indirect,  so-called 
coenogenetic  type. 

The  direct  type  of  budding  is  rare,  but  is  seen  in  Cunina  and 
MiUepora.  In  Cunina  there  arises,  first,  a  simple  outgrowth  of  both 
layers,  as  in  a  polyp-bud  (fig.  43,  A) ;  in  this  the  mouth  is  formed 
distally  as  a  poforation  (B) ;  next  the  sides  of  the  tube  so  formed 


balgc  out  laterally  near  the  attachment  to  form  the  umbrella,  while 
the  distal  undiUtcd  portion  of  the  tube  represents  the  manabrium 


(C); 


now 


the  umbrella 
grows  out 
into  a  number  of 
lobes  or  lappets, 
and  the  tentacles 
and  tentaculocysts 
grow  out,  the 
lormer  in  a  notch 
between  two 
bppets,  the  latter 
on  the  apex  of  each 
lappet  (D.  E): 
finally,  the  velum 
arises  as  a  growth 
of  the  ectoderm 
alone,  the  whole 
bud  shapes  itself, 
so  to  speak,  and 
the  little  medusa  is 
separated  off  by 
rupture  of  the  thin 
stalk  connecting  it 
with  the  parent  (F). 
The  direct  method 
of  medusa-budding 
only  differs  from 
the  pdyp-bud  by 
its  greater  com- 
plexity of  parts  and 
orrans. 

The  indirect 
mode  of  budding 
(figs.  44.  45)  is  the 
commonest  method 
by  which  medusa- 
buds  are  formed. 
It  u  marked  by  the 
formation  in  the 
bud  of  a  character- 
istic  structure 
termed  the  enUh 
codon  (Knospeu'  I 
kern,  ClockenkemY    y^ 

The  first  stage  w 
a  simple  hollow 
outgrowth  of  both 
body-layers  (fig.  44, 
A):  at  the  tip  of 
this  is  formra  a 
thickening  of  the 
ectoderm,     arising 

Erimitivel)r  as  a 
ollow  ingrowth 
(fig.  44,  B),  but 
more  usually  as  a 
solid  mass  oif  ecto- 
derm-cells (fig.  45 


.xCfc 


Fig.  44. — ^Diagrams  of  Medusa  buddinr  with 
the  formation  of  an  entocodotn  Theeadodenn 
is  shaded,  the  ectoderm  left  clear. 


Us  (fig.   .. 
A).  The  ectodermal 


E. 


A.  B,  C,  D,  F,  Succes- 
sive stages  in  ver- 
tical section. 
Transverse     sec- 
tion of  a  stage 
similar  to  D. 
Entocodon. 
C'vity  of  ento- 
codon,   forming 
the       future 


Gc, 
sx. 


sub-ombra  I 
cavity. 
sf.   Stomach. 
rx.  Radial  caaaL 
ex.  Circular  canal.- 
ed,  Endoderm  lamella. 
Manubrium. 
Velum. 
Tentacle. 


m, 

V, 

I. 


ingrowth  is  the 

entocodon  ifk.)-,  it 

bulges    into,    and 

pushes  down,   the 

endoderm    at    the 

apex   of   the  bud, 

and  if  solid  it  soon 

acquires  a  cavity  (fig.  4a,  C,  sx.).    The  cavity  of  the  entocodoo 

increases  continually  in  sue.  while  the  endoderm  pushes  up  at  the 

sides  of  it  to  form  a  cup  with  boUow  walls.  enck»ng  but  not  quitt 

surrounding       the  ^ 

entocodon,     which  ^        _  -^ 

remains  in  contact  ^^^x     vcS^Sk^x''*^i 

at    its   outer   side  j^^^>.      jaS^^axi  \ 

with  the  ectoderm 

covcrii^    the    bud 

(fig.44,D,v).   The 

next  changes  thai 

take  place  are 

chiefly  in  the  endo- 

dcrm-cup  (fig.  ^. 

D,  E);  the  cavity 

between    the    two 

walls   of    the   cup 

becomes      reduced 

by  concrescence  to 

form     the     radial 

canals  {rx.),  ring-canal  (ex.),  and  endoderm-lamella  (ei.,  fig.  44,  E), 

and  at  the  same  time  the  base  of  the  cup  is  thrust  upwards  to  form 

the  manubrium  O").  converting  the  cavity  of  the  entooodott  mto  « 


A  B  C 

Fig.  45. — Modifications  of  the  method  of 
budding  shown  in  fig.  44,  with  solid  Ento- 
codon (Cc.)  and  f  ormatioo  of  an  ectotheca  (ad.). 
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which  it  crescentsc  or  horae-shoe-like  in  section.  Next  ten- 
tacks  (I,  fig.  ^  F)  grow  out  from  the  ring-canaJ.  and  the  double 
plate  of  CLtodcrm  on  the  distal  side  of  the  entocodon  becomes 
perforated,  leaving  a  circular  rim  composed  of  two  layers  of  ectoderm, 
the  v«iun  (r)  of  the  medusa.  Finally,  a  nK>uth  is  formed  bv  breaking 
throBgh  at  the  apex  of  the  manubrium,  and  the  now  fully-formed 

medusa  becomes 
separated  by  rup- 
ture of  the  stalk 
of  the  bud  and 
swims  away. 

If  the  bud,  how- 
ever, b  destined  to 
K've  rise  not  to  a 
ee  medusa,  but 
to  a  gonophore, 
the  development 
is  similar  but  be- 
comes arrested  at 
various  points,  ac- 
cording to  the 
degree  to  which 
_      ^  i™r      ■    ■       «■  *^*  gonophore  is 

M    ^^^^        ^^    HL     II      W  degenerate.     The 

■  B   ^V   ^K         ^^^J    C^Jr  entocodon      is 

■  1[        mm  ^^K    ^3^^  uwally      formed, 
M    M           >.                     ^\  ^^  proving  the  medu- 

'^- ^*         ■*  "I-"  soid  nature  of  the 

bud,  but  in  sporo- 
sacs  the  entocodon 
may  be  rudiment- 
ary or  absent 
altogether.  The 
process  of  budding 
as  above  described 
may  be  varied  or 
complicated  in 
various  ways; 
thus  a  secondary, 
amnion-like,  ecto- 

■■     ■«       Jar      ^Wk     flff    /^^    n         or  ectothcca  (fig. 

V^^M      IK  iA    m    HL  i  I   J9         45.  C,  ea.)  may  be 

^k.    ^       wfc^Jifl^jBy     ^SSsI  B-^y  formed  over  all,  as 

^^W  ^2r^^3^       ^^  ^^  *"    Car9eia,    Ac; 

m§l  ^%  ^r  ^  ^  or  the  entocodon 

mav  remain  solid 

ana  without  cayity 

until  after  the 

.^B^.  ^ffSS^^         ^^^'^^  formation  of  the 

#B9m        ^BSHBlk       mr  _g^  ^  manubrium,  or 

■  wr  ■        IninH       A  1^1    D  ''*^y  never  acquire 

^      #        WF    %IU       ^Lj  iJy  9i  cavity  at  all,  as 

^k  ^  ^^   ^         ^Sr  ^y  described     above 

■  M  ■  m  ^  £^  for   the    gono- 

puom> 
PkyloteiuticSi^ 

FiGw  a6. — Diagrams  to  show  the  aignificance  E^ecodon.-— It  is 
of  the  Entocodon  in  Medusa-buds.  (Modified  «een  from  the 
from  a  diagram  given  by  A.  Wetsmann.)  foregomg  account 

1,  l<lc^Oy  prifflttive  method  of  budding,  in  of  medusa  •  bud- 
whacn  toe  mouth  is  formed  first  (is),  ding  that  the  ento- 
pest  the  tentades  (lb),  and  lastly  the  codon  is  a  very 
iMibtflla.  important  consti- 

II«  Method  of  Cmkm;  (a)  the  mouth  arises,  tuent  of  the  bud. 
next  the  umfatdla  (6),  and  lastly  the  ten-  funushing  some  of 
lades  (e),  the  most  essential 

ff I.  Hvpochetkal  transition  from  II  to  the  io-  portions    of    the 
dwBCt  method  with    an   entocodon;    the  medusa;  its  cavity 
formatioB  of  the  manubrium  b  rcurded,  becomes  the  sub- 
that  of  the  umbrella  hastened  (Ilia,  b).      umbral  cavity, 
a.  b,  €,  budding  with  an  entocodon   (cf.  and  its  lining  fur^ 
\4)-  m'shes    the    ecto- 

iag  with  a  solid  entocodon  (cf.  fig.  45).  dermal  epithelium 

of  the  manubrium 
of  the  sub-ombral  cavity  as  far  as  the  edge  of  the  velum. 
the  entocodon  represents  a  procodous  lormation  of  the 
•ab-vmbral  surface,  equivalent  to  tne  peristome  of  the  polyp, 
diftfentiated  in  the  bud  prior  to  other  portions  of  theorgianism 
which  most  be  rcgaatlcd  as  antecedent  to  it  in  phylogcny. 

If  the  three  principal  oraan-^jrstems  of  the  medusa,  namely  mouth, 
lencades  and  ambrella.  be  considered  in  the  light  of  phylogeny, 
if  a  evident  that  the  manubrium  bearing  the  mouth  must  be  the 
representing  a  common  property  of  all  the  Codentera. 
of  the  gastrula  embr^'o  of  all  Enteraxoa.  Next  in  order  come 
the  ternaries,  common  to  all  Cnidaria.  The  spedal  property  of  the 
ifdsM  is  the  umbceOa.  distinguishing  the  medusa  at  once  from 
other  naorphological  types  among  the  (Toefentera.  If,  therefore,  the  I 
fonaatiao  of  thoa  three  systems  of  organs  took  place  according  to 


IV. 
V. 

and 

H 


a  strictly  phyloeenetic  sequence,  we  should  tuq^tct  them  to  appear 
in  the  order  set  forth  above  (fig.  46,  la.  b,  c).  The  nearest  approach 
to  the  phylc^netic  sequence  b  seen  in  the  budding  of  Cuntfia,  where 
the  manubrium  and  mouth  appear  first,  but  the  umbrella  b  formed 
before  the  tentades  (fig.  46,  Ilo.  b,  c).  In  the  indirect  or  coeno- 
genetic  method  of  budding,  the  first  two  members  of  the  sequence 
exhibited  by  Cum$ui  change  places,  and  the  umbrella  b  formed  first, 
the  manubrium  next,  and  then  the  tentades:  the  actual  mouth- 
perforation  bdng  delayed  to  the  very  last  (fig.  46, 1  Vo,  6,  c).  Hence 
the  budding  of  medusae  exemplifies  very  dearly  a  common  pheno- 
menon in  development,  a  phylogenetic  series  oi  events  completely 
dislocated  in  the  ontogenetic  time-sequence. 

The  entocodon  b  to  be  regarded,  therefore,  not  as  jprimarily  an 
ingrowth  of  ectoderm,  but  rather  as  an  upgrowth  01^  both  biody- 
layers,  in  the  form  of  a  drcular  rim  (IVo),  representing  the  umbrcllar 
marein;  it  is  comparable  to  the  bulging  that  forma  the  umbrella  in 
the  direct  method  of  budding,  but  takes  place  before  a  manubrium 
is  formed,  and  b  pvatly  reduced  In  size,  so  as  to  become  a  little  pit. 
By  a  simple  modification,  the  open  pit  becomes  a  solid  ectodermal 
ingrowth,  just  as  in  Tdeostean  nshes  the  hoUow  medullary  tube,  or 
the  auditory  pit  of  other  vertebrate  embryos,  b  formed  at  first  as  a 
solid  cord  ex  cells,  which  acquires  a  cavity  secondarily.  Moreover, 
the  entocodon.  however  devdoped,  nves  rise  at  firrt  to  a  dosed 
cavity,  representing  a  dosing  over  01  the  umbrella,  temporary  in 
the  bud  destined  to  be  a  free  medusa,  but  usually  permanent  in  the 
sessile  gonophore.  As  has  been  shown  above,  the  dosing  up  of  the 
sub-umbral  cavity  b  one  of  the  eariiest  degenerative  changes  in  the 
evolution  of  the  gonophocc,  and  we  may  regard  it  as  the  umbrdlar 
fold  taking  on  a  protective  function,  dther  temporarily  for  the  bud 
or  permanently  for  the  gonophore. 

To  sum  up,  the  entocodon  is  a  precodous  formation  of  the  umbrdla, 
closing  over  to  protect  the  organs  in  the  umbrdlar  cavity.  The 
possession  of  an  entocodon  proves  the  medusa-nature  of  the  bud, 
and  can  only  be  explained  on  the  theory  that  gonophores  are  de- 
generate mrausae,  and  is  inexplicable  on  the  opposed  view  that 
medusae  are  derived  from  gonophores  secondarily  set  free.  In  the 
sporosac,  however,  the  medusa-individual  has  become  so  degenerate 
that  even  the  documentary  proof,  so  to  speak,  of  its  inedusoid 
nature  may  have  been  destro)^,  and  only  circumstantial  evidence 
of  its  nature  can  be  produced. 

4.  Germinal  Budding.—Tidi  method  of  budding  b  commonly 
described  as  budding  from  a  nngle  body-layer,  instead  of  from 
both  layers.  The  layer  that  produces  the  bud  b  invariably  the 
ectoderm,  i.e.  the  layer  in  which,  in  Hydromedusae,  the  generative 
ceUs  are  lodged;  and  in  some  cases  the  buds  are  produced  in  the 
exact  spot  in  which  later  the  gonads  appear.  From  these  facts, 
and  from  those  of  the  qwrogony,  to  be  described  bdow,  we  may 
regard  budding  to  thb  type  as  taking  place  from  the  germinal 
epithelium  rather  than  from  ordinary  ectoderm. 

(a)  Tht  Polyp.— Budding  from  the  ectoderm  alone  has  been 
described  by  A.  LangJ20]  in  Hydra  and  other  pdyps.  The  tissues 
of  the  bud  become  dinerentiated  into  ectoderm  and  endoderm,  and 
the  endoderm  of  the  bud  becomes  secondarily  continuous  with  that 
of  the  parent,  but  no  part  of  the  parental  endoderm  contributes 
to  the  building  up  of  the  daughter-polyp.  Lang  regarded  thb 
method  of  budding  as  universal  in  polyps,  a  notion  approved  by 
O.  Seelber  [52]  who  went  to  the  opposite  extreme  and  regarded  the 
type  01  budding  described  by  Lang  as  non-existent.  In  view, 
however,  both  oithe  statements  and  figures  of  Lang  and  of  the  facts 
to  be  described  presently  for  medusae  (MariMium),  it  b  at  least 
throretically  possible  that  both  germinal  and  vegetative  budding  may 
occur  in  pokrps  as  wdl  as  in  medusae. 

(b)  The  Medusa.— Tht  dearest  instance  of  germinal  budding  b 
furnished  by  liaridlium  {Ratkkea)  cetoPiautaiumt  one  of  the 
ifar^idae.  The  budding  of  this  medusa  has  been  worked  out  in 
detail  by  Chun  (H  ydrotoa,  [1]),  to  whom  the  reader  must  be  referred 
for  the  interesting  laws  olf  budding  regulating  the  sequence  and 
order  of  formation  of  the  buds. 

The  buds  of  ilargellium  are  produced  on  the  manubrium  In  each  of 
the  four  interradii.  and  they  arise  from  the  ectoderm,  that  is  to  say, 
the  germinal  epithelium,  which  later  gives  rise  to  the  gonads.  The 
buds  do  not  appear  simultaneously  but  successively  on  each  of  the 

four  sides  of  the  manubrium,  thus:    3         4    and  secondary  buds 

2 
may  be  fModuced  on  the  medusa-buds  before  the  latter  are  set  free 
as  medusae.  Each  bud  arises  as  a  thickening  of  the  epithdium,  which 
first  forms  two  or  three  la>'ers  (fig.  47,  A),  and  becomes  separated  into 
a  superficbl  b>*er.  future  ectoderm,  surroundins  a  cmtral  mass,  future 
endoderm  (fig.  47,  B).  The  ectodermal  epithelium  on  the  distal  side 
of  the  bud  becomes  thickened,  grows  inwards,  and  forms  a  typical 
entocodon  (fig.  37.  D.  E,  F).  The  remaining  development  of  the  bud 
is  just  as  described  above  for  the  indirect  method  of  medusa-budding 
(fig.  47.  G.  H).  When  the  bud  is  neariy  complete,  the  body-wall  of 
the  parent  immediately  bdow  it  becomes  perforated,  placing  the 
coelenteric  cavity  of  the  parent  in  secondary  communication  with 
that  of  the  bud  (H).  doubtless  for  the  better  nutrition  of  the  bitter. 
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EMpecuJity  noteworthy  in  tlw  genmnal  budding  of  Martdliim 
h  the  formation  of  the  cntocodon,  as  in  the  vesetative  budding  of 
the  indirect  type.    . 

5. 5>arvtvMy.-—T1iis  method  of  reproduction  has  been  described 

by  E.  Meti±nikoff  in  Cmnm  and  allied  genera.  In  individuals 
cither  of  the  male  or  female  sdc,.genn<dDs  which  are  quite  un- 
differentiated and  neutral  in  character,  become  amofboid,  and 
wander  into  the  endoderm.  They  divide  each  into  two  sister- 
cells,  one  of  which— the  spore— becomes  enveloped  by  the  other. 
The  spore-cell  multiplies  by  division,  while  the  enveloping  cell 
is  nutrient  and  protective.  The  spore  cell  gives  rise  to  a  "  spore- 
larva,"  which  is  set  free  in  the  codenteron  and  grows  into  a 
medina.  Whether  sporogony  occurs  also  in  the  poljrp  or  not 
remains  to  be  proved. 

6.  Sexual  Rt^oduOi^  and  Emiryology.—-Tht  oivum  of  Hydro- 
medusae  is  usttslly  one  of  a  large  number  of  oOgonia,  and  grows 
at  the  expense  of  its  sister-cells.  No  regular  follicle  is  formed, 
but  the  oocyte  absorbs  nutriment  from  the  remaining  oOgonia. 
In  Hydra  the  oOcyte  is  a  large  amoeboid  ceU,  which  sends  out 
pseudopodia  amongst  the  oOgonia  and  absorbs  nutriment  from 
them.  When  the  oOcyte  is  full  grown,  the  residual  oOgonia 
die  off  and  disintegrate. 

The  spermatogeness  and  maturation  and  fertilization  of  the 
germ-cdls  present  nothing  out  of  the  oomnum  and  need  not  be 


FtG.  47.— Budding  from  the  Ectoderm  (mminal  epithdium)  in  . 
MtarplUmM,    (After  C  Chun.) 

A.  The  epithdium  becomes  two-  thebodfonnsanentooodon 

layered.  ^*)* 

B,  The  lower  layer  forms  a  solid    G,H.  Formation  of  the  medntnf. 

mass  of  cols,  which  (C)    sx,  Sub-umbral  cavity, 
beeonesa  vesicle,  the  future    rx,  Radiai  canal. 


endoderm,  containing  the 
ooelenteric  cavity  («oeO, 
while  the  outer  layer 
furnishes  the  future  ecto* 
denn. 
D.  E,  F,  a  thichenins  of  the  ecto- 
dom  on  the  distal  «de  of 


fl. 


Stomach,  which  in  H  ac- 
quires a  secondary  com- 
munication with  the  diges- 
tive cavity  of  the  mother. 

Circular  canal. 

Vdum. 

Tentade. 


described  here.    These  processes  have  been  studied  in  detail 

by  A.  Brauer  U]  for  Hydroi 

The  general  coune  of  the  devdopment  is  described  in  the  article 
Htdrozoa.    We  may  disdnguish  the  following  series  of  stages 


(i)  ovum;  (3)  cleavage,  leading  to  formation  of  a  blastula;  (3) 
formation  01  an  inner  mass  or  parenchyma,  the  future  endoderm, 
by  immigration  or  ddamination.  leading  to  the  so<aUed  parenchy- 
mula-stage;  (4)  formation  of  an  arcnenteric  ca^ty,  the  future 
coelenteron.  by -a  splitting  of  the  internal  parenchyma,  and  of  a 
blastopore,  the  future  mouth,  by  perforation  at  one  pole,  leading  to 
the  gastrula-stage;  (5)  the  outgixmth  of  tentacles  round  the  mouth 
(blastopore),  leading  to  the  actinula-stage;  and  (6}  the  actinula 
becomes  the  polyp  or  medusa  in  the  manner  described  elsewhere 
(see  articles  Hydkozoa.  Poly p  and  Medusa).  This  b  the  full,  ideal 
development,  which  b  alwayv  contracted  or  shortened  to  a  greater  or 
less  «ctent.  If  the  embryo  is  set  frre  as  a  fiee-swimming,  so-calkd 
planula-larva,  in  the  blastula.  oarenchymula.  or  gastrula  stage,  then 
a  free  actinula  stage  b  not  found;  if.  on  the  other  hand,  a  free 
actinula  occurs,  then  there  b  no  frre  pianola  stage. 


The  cleavage  of  the  ovum  follawB  two  types,  both  seen  in  TnMlapia 
(Brauer  [3]).  In  the  first,  a  cleavage  fdlows  each  nuclear  division; 
in  the  second,  the  nuclei  multiply  oy  division  a  number  of  times, 
and  then  the  ovum  divides  into  as  many  blastomeres  as  these  are 
nucid  present.  The  result  of  cleavage  in  all  cases  b  a  tyncal 
blastula,  which  when  set  free  becomes  ovd  and  devdops  a  flaffeilum 
to  each  ocH,  but  when  not  set  free,  it  remains  spheiicd  in  fonn  and 
has  no  flagella. 

The  germ-layer  formation  b  dways  by  immigration  or  ddamina- 
tion, never  by  invagination.  When  the  blasttua  b  oval  and  f rve> 
swimming  the  inner  mass  b  formed  by  unipolar  immigration  from 
the  hinder  pole.  When  the  blastula  b  spherical  and  not  set  free,  the 
germ-layer  formation  b  always  multipolar^  dther  by  immjgratkm 
or  by  oelamination;^  ix.  by  tangential  division  of  the  cdb  of  the 
blastoderm,  as  in  Ctryemia,  or  by  a  mixture  of  immigration  and 
ddamination,  as  in  Hydra,  Tmhtdariat  Ac  The  blastopore  b  formed 
as  a  secondary  perforation  at  one  not,  in  free-swimming  forms 
at  the  hinder  pole.  Formation  of  arcbenteron  and  blastopore  may, 
however,  be  deferred  till  a  later  stage  (actinula  or  after). 

The  actinula  stage  b  usually  suppressed  or  not  set  free,  bat  it  b 
seen  in  Tabtdaria  (fig.  48),  where  it  b  ambulatory,  in 
(Trschoroedusae),  aiM  in  Cunima  (Naroo- 
medusae),  where  it  b  parasitic 

In  Leptolinae  the  embryonic  develop* 
ment  culminates  in  a  polyp,  which  is 
usually  formed  by  fixation  of  a  planula 
(parenchymula),  rarely  by  fixation  of  an 
actinula.    The  planula  may  fix  itself  (1) 
by  one  end,  and  then  becomes  the  hydro- 
caulus  and  hydranth,  while  the  hydro- 
rhiza  mws  out  from  the  bare;  or  (2) 
partly  by  one  ride  and  then  gives  rire  to    MaaM  fesa  •  phtt  Iv  L 
the  hydrorhia  as  well  as  to  the  other Sff,*fe> 0* "■*^'*  •  '* 
{»rts  of  the  polyp;  or  (3)  entirely  by  ju ««*«'*'«»• 
side,  and  then  forms  a  recumbent  hydro-  Pxc.  ^. — ^Pree  Actimla 
rhia  from  which  a  polyp  appears  to  be  of  TmMana, 

budded  as  an  upgrowth. 

In  Trachylinae  the  development  produces  always  a  medusa,  and 
there  b  no  pdyp-stage.  The  medusa  arises  direct  from  the  actinula- 
stage  and  there  b  no  entooodon  formed,  as  in  the  budding  described 
above. 

Lifrcydes  of  tke  HydromtduMa$.—Tht  life-cycle  of  the  Lepto&nse 
consists  of  an  alternation  of  generations  in  wbkh  non-sexual  indi- 
viduals, polyps,  produce  by  budding  sexud  individuals,  medusae, 
which  give  rue  by  the  sexual  process  to  the  non-sexual  pdyps  again, 
so  completing  the  cycle.  Hence  the  alternation  b  of  the  type  tenned 
metagenesis.  The  Leptolinae  are  chiefly  forms  belonging  to  the  in- 
shore fauna.  The  Trachylinae,  on  the  other  hand,  are  above  aQ 
oceanic  forms,  and  have  no  polyp-«tage,  and  hence  there  b  typicaOy 
no  alternation  in  their  life-cycle.  It  is  commonly  assumed  that  the 
Trachylinae  are  forms  which  have  lost  the  alternation  of  eenentioos 
posseised  by  them  ancestrally,  through  secondary  simpfificatioo  of 
the  life<ycie.  Hence  the  Trachylinae  are  termed  -"  hypogenetic  ** 
medusae  to  contrast  them  with  the  metagenetic  Leptoiuuie.  The 
whole  question  has,  however,  been  argued  at  length  by  W.  K.  Bnxdcs 

14],  who  adduces  strong  evidence  for  a  contrary  view,  that  b  to  say. 
or  r^ardin^  the  direct  type  of  devdopment  seen  in  Tracfaylinae  as 
more  primitive,  and  the  metagenesb  seen  in  Leptolinae  as  a  secondary 
compbcation  introduced  into  the  life-cycle  by  the  aoqoirition  of 
larval  hiddiiu.  The  polyp  b  regarded,  oif  thb  view,  as  a  form 
phylogeoetically  older  than  the  iniBdusa,  in  short,  as  nothing  more 
than  a  sessile  actinula.  In  Trachylinae  the  polyp-stage  b  passed 
over,  and  b  represented  only  by  the  actinula  as  a  transitory  embry- 
onic stage.  In  Leptolinae  the  actinula  becomes  the  sessile  polyp 
which  has  acquired  the  power  of  budding  and  producing  individuau 
either  of  its  own  or  of  a  tiigber  rank;  it  represents  a  persistent  larv-al 
stage  and  remains  in  a  sexually  immature  condition  as  a  neutral 
individual,  sex  being  an  attribute  only  of  the  find  stage  in  the  de- 
velopment, namdy  the  medusa.  The  polyp  of  the  Leptolinae  has 
reached  the,  limit  of  its  individud  devdopment  and  b  incapable  of 
becoming  itself  a  medusa,  but  only  produces  medusa-buds;  hence  a 
true  dtemation  of  generations  b  fModuced.  In  Tradhylinac  also  the 
beginnings  of  a  similar  metagenesb  can  be  found.  Thus  in  Cmmiua 
oetanaria,  the  ovum  devdops  into  an  actinula  which  buds  daughtcr- 
actinulae;  all  of  them,  both  parent  and  offspring,  develop  into 
medusae,  so  that  there  b  no  alternation  of  generations,  but  only 
larvd  multiplication.  In  CimMa  parasiiica,  however,  the  ovum 
develops  into  an  actinula,  which  buds  actinulae  as  bdore,  but  only 
the  dai^ter-actittulae  develop  into  medusae,  while  the  origituU 
parent-actinula  dies  off;  here,  therefore,  larval  budding  has  led  to  a 
true  alternation  of  generations.  In  Gomomemus  the  actinula  becomes 
fixed  and  polyp-like,  and  reproduces  by  budding,  so  that  here  also  an 
dtemation  of  generations  may  occur.  In  the  Leptolinae  we  must 
first  substitute  pdyp  for  actinula,  and  then  a  condition  b  found  which 
can  be  comparni  to  the  care  of  Cunina  parasitica  or  Gonionerous.  if 
we  suppoM  that  nrither  the  parent-actinula  (ix.  founder-polyp)  nor 
its  offspring  by  budding  (polyps  of  the  colony)  have  the  power  of 

1  becoming  medusae,  but  only  of  produdi^  medusae  by  budding. 
For  further  arguments  and  illustrations  the  reader  must  be  referred 
to  Brooks's  most  interesting  memoir.  The  whole  theory  b  one  most 


ELEUTHEROBLASTEA) 

istinitcly  onnecttd  with  the 
lad  EHduH,  to  be  ditcuned 

ttBon  in  Hydro«edHe»  in 
«ha  liew  ■•  poHibk  Oub  th 
difTct  rBoJl  of  krval  prolife 
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. ;y  of  Ule-cycta  in  tht  Hydmni«li.H,-  ,;  [. 

■KBOfy  u  add  a  few  word*  «bout  Ibe  poaituHi  of  Hjdrtt  a  nj  r  ^ 
•Uis.  IlMHOpt  the  viewtlutif^idnua  IriKaMuil polyi  .  .i;iil 
dui  Lti  iviKfa  Are  DDtMrhipbDra  (>j.inediua-tHidi]iii  tnrexrii.riLc 
oJ  drcwruioii,  EEmi  iL  fallow*  frona  Bnokt'i  theocy  that  //-..^.i 
mmi  be  dncnonl  fnim  An  anzhaic  fofin  in  which  the  ncditsar  u  r-c 
fil  orpnintioa  lud  not  w(  been  evdvcd.   Hydra  muu.  in  •bci  c,  \,-i 

wart  be  potnted  out  in  (hii  coaneuon  IMt  the  fintun  ol  Hydia  la 

iiiHI.  tonnto*  nciriitiuiion.aiidta&xitMlfBaain.  Therciana 
diftculEy  wtutrver  in  ngardint  Hydra  u  bortnc  tlie  Bme  nhtlon 
u>  the  nctinub-vtace  of  other  HydmiKduiie  that  ft  Etotifcr  btara  to 


rjbXd«(i«i/i>if)if  ondifsJiua.— HinrricwsbantMcnput 
fomtd  ai  [o  the  morphological  relitian^p  between  Ibc  ma 
lypei  of  peiioB  in  (he  Hydromtduue^     For  (be  n»M  pirl, 
pciyp  aid  meduu  have  been  ngutled  u  modiSotioDa  of  i 
coBiDsa  type,  a  view  lupporled  by  the  uiiteaci.  amoni  S(>  ['.  > 
ntdaue  <f.t.),  of  aesilc  polyp-like  medutte  (luxmaria,  I'^i  i. 
R.  Lnckait  in  i&|8  compaicd  meiliuu  in  (enenl  usrv- 
HiitcDcd  polypi.    C.  J.  AUmu  [1]  pu(  lorwud  >.  more  dc  .  I    I 
vn,  vhich  wai  as  (ollowi.    In  goine  polypt  (be  tenticl 
vtbbcd  a(  the  baie,  azid  it  wu  luppoted  Ibtt  ■  meduu  v 
polypoftbiihJiKliet  free.  tbeuaibreUabeiiiE*giTat]ydevi     , 
vib  gr  menhnnc  eilendinii  beiwern  the  (eniaclo.     A  '. 
diEmnl  tbcoiy  was  enuntiiled  by  E.  MetchnikoS.    In 
Ijdretdt  (be  fbonder-polyp,  devetoped  from  a  pluiula  ilte  - 
^jaa,  (bnwt  out  nurnetoue  outgrowths  from  the  base  to  for 
hydnthia;  tbeae  oulsrowthi  may  be  radially  arranged  u 
fonabycoa(actoecoalaceDceB  flat  plate.   Mcchnikavconi: 
the  pliti  thus  foimed  M  the  base  of  the  polyp  as  equi' 
10  the  imbccUa,  and  (he  Iwdy  of  (he  polyp  as  equivalent  - 
mutbriBM,  oi  Ibe  medusa;  on  this  view  the  marginal  ten 
iliutt  inrariably  pitMnl  in  medusae  an  new  formation; . 
Ibe  tntadei  of  (he  polyp  are  represented  in  the  medusa  I 
»nl  amt  which  may  occur  round  the  moulb,  and  which 
(Lraes,  t-i,  bi  Uarptidae,  have  the  appearance  and  stnJct- 

ttrnt  furnishes  againtT  (he  theorin  of  AUnum  and  Mechi 
ii  Biy  be  peiDted  out  ihal  neither  bypolboi)  gives  asallil^ 
eipboaiioB  of  a  sUnclure  untvenally  present  in  niedu! 
■hitcvcr  dasa,  namely  (be  eDdoderm-lamelLi,  disojven 
the  brolhcn  O.  and  R.  Hertwig.  It  would  be  necessary  to  i 
ihii  Unicturc  as  ■  •ecoDdtty  citenslon  of  (be  endodcim  . 
leomle-web.  on  AHmao'i  theory,  or  between  the  ouigt 
of  Lhe  hydrofhia.  on  Mecbnikov'i  hypoihesii.    The  de 

LuDdU  utses  as  a  local  coalffcence  of  the  endodermal  linin|.  .  i  '  .. 
prinuiivdy  extensive  gastral  space. 
The  qnettion  is  one  intimately  connected  with  the  view  i  :1 1  i 

at  to  the  nalonr  albd  individuality  of  polyp,  medusa  and  i. - 

pbore  respectively.     On  this  point  (he  following  theories  ti  "i^ 

■  The  tbtoey  (hat  the  medoa  b  BRioly 
-■ •--•  -vl  hu  acquired  a  ceruin  A 


r^ind^ 


,    I 


.  __^„„ ,  ._. (mw,  Hydroftima  fgonop^'    ■ 

>»l  ridmmju  <iHdi»i).  Tat^ria  (gonophoresl  and  Etui  .     : 

IwitMii),  Caty'''  (lUniBboeul  aad  Symttyiu  (medmae).  and  ■ 

ii  4  ■  aaaoied  (fiat  ail  these  icnera  bore  Eonophocei  ancesLj--'  j, 
tha  ^pdiiia  ct  Mmitar  type  nua  have  been  evolved  quite  indo- 


■  may  be  concluded  Ifat  the  lonopbores  arc 

.]  not  that  Ihemedusaear 

big^y  elaborated 

E^'S-j 

lavbc'rcgiid^a^e' 

mm  ^iiin.  (ho 

icw  that  the  polyp  wai 

usaisaq>ecial'm^i£ct 

■onoftbeDolvolor 

i].e  resultol  diviiioa  of  labonr  [o'n  wlvo- 

•eiXDduetive  ptnons  bR 

:I^d.  as iiatedaWe.  rep 

ri'^'^UH  u 

^:'rf  *"'  '^^stoTi^z-j'^t^^-'z 

m.linielli  showed 

^^^A'^S^^ 

:,  JM  Byira.  he  regarded 

■imply  as  a  lesile 

lycoMidfT  the  polyp  to 

be  tiK  older  type. 

,    "nolbeUkentome^ 

i'  'i^aiJ^mi™""' 

l^'^^rdedasB 

ula  fcrm,  without 

":SSgo£ 

a*  been  introduced 

r<  biaitea. — Simple  polypa  which  become 
.  hich  alio  reproduce  non^eiuiUy,  but 

age  in  the  tife-cyde. 

3  the  family  Hydridat,  csnIalnlDg  (be 
.     yps  ol  the  genua  HyJrot    Ccrttin  o(ber 

[es  have  also  been  referred  provlaioDally 

npriKS  fresh.waler  polypa  of  limple  •troo- 
icies,  but  ihovs  no  division  into  bydrorhisai 


I  round  (he  embryo  by  [d  own  ectodermal 
na-laycc  fooualion  is  complete,  i.i.  in  [he 

ivclope,  the  embiYO  li  ael  free  as  a  n-calltff 


.nee.  m^.he  en  (B™uer  |i]).  In  ilydra 
Teen  nA»ur  and  pfwlucea  a  tpherical  c^ 
h  ia  drojiped  into  the  mud.  H-  piua  \% 
uces  ■  FobericaL  en  with  m  spiicy  shell, 
ihemud.  //./■ico[:''».Hf{ni^JisbrDwa 
a  bun-shaped  esf,  apiky  on  the  convex 
waler.woed  or  soine  object  by  iU  ai((encd 

tpherical  egg  wi(b  a  kiwbtty  afaell,  wflk±  ia 

I  that  the  spedcs  ol  Byin  can  be  di»- 
as  of  their  nemaiocvtts  ii  a  point  of  Eira( 


or  specific  identificatio 


.  Jleclively  in ., . 

''  d  of  characleriiing  and  diagni 
I  Tithfffiunnebydraidi     ft  isq 
"ts  might  aflord  Ai 


Praltiliyira  a  a 
by  repfwlDctkifl  b> 


J.    The  Kiual  npn 
«  C.  Chun  (KvDiEiu 
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by  ihc  ibsna  or 


[ri  of  (he  lUrlet.    A  "  Holon  " 


'  Ankm  repeated  l«ice  mioiour 
The  dauehlcr'indjviduals  erow. 

■nddivldelglin.    The 
polypiBief  ree  and  walk 


niodifiadan*  or  pcraoni  ol  a  gymnobU 
Syinrntiuia     lAiier  AUmaa.  j 


a,(™ 


e,    Eclodcrm. 

/,    PeriMTT,  {homy  (aw). 

i,    H).dr.nih  (hydrilorni  I 

A*   HypDtloDie,    bearing 
k,  SpoTDiaG   ipriiifing  {coin  the  h/dror 
modified 


CB  n.  Hy- 
unfiaea  veil  Lep> 
tollnac — Hydro- 

Toedusae  with  hLIct- 

ration  of  gcneraliooi 

>a}eiDuided.    (nietagenesijiin  which 

iillh    at    it*   generation      (ITofiho- 
"    produce*    by 


'  ^E^dT^  •prinjing  Ira 


budding  and  tgii. 
a  polyp-colauy.  The  polyp  U5ua11y  has  the  body  dlatinct 
divisible  into  hydTAnlh,  liydrDcauEua  and  hydrothiza,  and 
usually  dothed  in  a  petisarc-  The  medusae  may  be  set  free  i 
niiy  remain  attached  to  the  polyp-tolony  and  degenerate  in 
>  gonophote.  When  fully  deveiapid  the  medusa  is  charactetia 
by  the  sense  organs  being  composed  eniireiy  of  ectoden 
developed  independently  ol  the  lenUdes,  and  innervated  fro 
the  tub-umbial  aervi-iing. 
The 


(he  < 


ro  kinds  oT  persons  pmenl  in  the  typical  HydroMea  nuls 


oi  the  Hydmidea  has  vet  to  be  put  lorwi 
"ralor  and*l™™l^lDr."Thu.''i^'ny  su°M 

ganopboni  than  to  another  piottucing  meii 


S3 


ihe  pnxfiiction  ot  medusa 
he  u>.    Moreove,.  p.  h 


Sub-Oboei  I.  HvDioinu  CvuNOBLASica  (Ani 
— TiophosQine  without  hydrothecae  ot  gonotherai 
podial  type  of  budding.  Gonosome  aith  tree 
gonophotcs;  meduue  usually  with  ocelli,  never  i 
The  gymnoblaslic  polyp  usually  has  a  distincl  ptti: 
the  hydtDthiiaand  the  hydiocaului,»nietime5  also 
as  lu  as  the  bases  of  the  lenlaclcs  (dinerti;];  bul 
the  petisarc  lornis  a  closely-lilting  iovcstoienl  o 
the  hydranth.  never  a  hydrolbeca  standing  oB  trot 
neit  sub-order.  The  polyps  may  be  solilaiy,  or  I 
which  may  be  ol  the  spreading  or  encrusting  type,  oi 
and  Ihen  always  ol  monopodial  growth  and  buddi 
caseSt  any  polyp  of  the  colony  may  hud  medusi 
casfs,  only  certain  polyps,  the  blastostylcs,  havi 
When  blastostylcs  arc  present,  however,  the 


Id  special  gonoihecae  as  in  tbe  neit  sub-order.   Id  tbis  tub-order 
(be  characters  of  the  hydranlh  are  very  variable,  probably  owing 
(0  tbe  fact  that  it  is  eiposcd  and  not  protected  by  a  bydrathecl, 
BlinCilyptoblastea. 
Spoking  cenerally.  three  principal  typn  aF  hydiintb  can  be 

(a)  TenuchsSIilonn;  typeo(CJani(lig.  J),  Canljlaplttn.  Sc. 
h)  Tentacin  eapiUle.  umplc:  type  ol  Ccrym  and  iyinryu: 

Myriillula  is  an  aberrant  form  with  ■ome  of  the  tentaclu 

modilied  u  "  claspert "  to  hold  The  ova. 

wborb;   type 

i.  Hydranth  morr  shortened,  daisy-like  in  form,  tnt 

la)  Tentacles  hlilom,  •imple,  radially  ananged 
■rn^Kulaily  ilype  of  TiAtiiaria  (fig.  4),  Coryme 


.  to  simple  fi 
a  single  circlel 


HYDRO!  DEA) 
Tbe  Anlluimiiiua 

(CodoBid  iyp»).  or  tou 
Tile  icniacla  m»y  be 
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inlly   deep,  b*U-ship«d. 


.!   Tbt  gonads  Pj,'^"^ 


Corymnpkidai  linclvdiag ' 


i '■)  or  .mngH  in  lufli  I"  lophod. 

gt  idiil  C'  pycBomerinihoui  ").  When  leuile  gonophoia  »r 
pmluccd,  tbcy  nuy  show  all  itages  o[  degtneraiiOD- 

— Untn  quite  iTcrnlly  tin  hydroid.  (GyniiioNuta 


aid   (Htd 
1  siUK  Ihc 


zoaJI])- 


en.ly  kr 


-    Dela^ 


I  (Kd  tllili 


iwhkhH 


pi  Dclige  ai.<; 

chv^ctminl  ^iniliv  ind  othcn  of  nun  doulnfuT  luluie,   Cctujt 

mily  VnrpfiJu+hTdind   (imiJin 
-wriitiii  and  fiadmlnilac).    Trooha 


ilBbeiw 
*,  silh  hydnnLlu  o( 


.he  meduBa-family  Hyhoteitnidai).— 


9.   Cta.idM    (iRcludint    tbe 

and     S').       tropbownw.     polvp. 
with  luitnnJ  Milorm  teniuln; 


sdune.  with  drep,  beii-irup 
nbnlb,  vith  intnradUl  goiu 

n^ngfy  nil  incroua  hollow  11 
:!«,  ByllMiart,  Sibepla. 
1 1.  Ctryntiati  -  hydind  rinnl 
r/mStttt  Synurymii^  t 
aAVfrynidu-f  meduBn  Unu 
tliidat). — TrophoHiTV      poly 


.i^yZ 


LC«     Sonophoi 


^nxlDipM7na{hg.y>}A7emedvM 


II.  JfrrTMlcfiJiu.— The  gmiu  yyrialtda  i> 


'  umhnlla.    The 

olher  m^oun  nnui  i*  /^ 
14,  J/pirp^orAiidor.— TIk 


"ci^S^Jol- 


•in>(4e.  ti 
— 'jMe  I 


r'coi 


I  lubn  covered  by  >  con 

i  ™d.'5«''souIh  Wil? 
od  Dndrocorynt  Irjibe  1] 
the  lait-iumed  it  rcprdt 
UniEy.  DnAocoryittdti. 


urofoeynidH 

Mtdinar  at  (.ladonemid  type,  with  hydroidi  (or  the  mon  pan  un- 
known. The  Britiih  feninCnaHna.  bonvn.  ia  biKMed  [rona 
hydioid  leterable  to  the  lanily  Ceryiito'.    Putntma  (fif.  $]). 

W™fj.dae  lor  the  IkadDf  polyp  JVwpiii.  vejy  limiLr  to 
Tubiaana  in  chancier:  the  meduB,  on  the  other  hand,  la  vrry 
aimllai  IQ //ip&vmw  (Vi^idHj.    See  C.  Chun  (Hyi»oraA|l|). 

Prtatokydridat,  (or  the  noaliM  polyp  Prtofolryara.  Dendy.  Irtnn 

ordinary  hydroid,  haa  the  aboral  inrtion  moditied  inio  a  Ooat.  Irom 

PToboacit  heaza  ai  ita  ealremity  a  circlet  ol  amaller  on\  (enurJo. 
Tbua  (he  afioiliei  o<  ihe  bydranth  are  doriy,  aa  Dendypanuvm 
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KSS? 


KEOUBAe).— Tropho- 
■amc  wiih  polypi 
•Inyi  diflf 


vilh  lympodia!  type 
of  budding,     Godo' 


Ttcbning   the   btaHoctylc 
ill  uid  Iht  hydrothea  i  giv 
le  Cal^t'tleata.     (iUlc 


iihriH 


the   mediuae   tyjM- 
cally  irilh  otocyili, 

dyli  <iT  ocelli  (figs. 

Tbeolyptoblutic 


dander,  lu  tendency  to  vuiilion 

,  by  the  ebdoang  hydrolheca.     Tbe 

hu  a  lingte  dtdel  o[  tcntBcla.  like 

in  the  preteding  tub-order;  en  eicep- 

Cl^ikraeoH,  in  which  the  hydnntb  tua 

&    liDgle    tcntode.      "Hie 

chmcieriitic    hydrotlic 

la  fon      ■  ■       ■      ■     ■ 


d  by  U 
1  eirly  lUge  (fig.   56); 


bydnnth  devdopi  ud 
can  be  piotnided  from  the 
opening  for  Ibe  capture 
o(  food,  or  ii  Hiihdraini 
Imo  it  foi-  prolecUon. 
Solitary  polyps  nre  un- 
known in  this  auborder; 


ngora 


in  fon 


capable  of  further  branching. 


the  budding 
d(  tbe  polyps,  as  alicady 
ilaled,  ii  of  Ibe  lym- 
podial  type,  and  either 
biierial,  fonning  (terns 
capable  of  further  bnr 
ing,  t 


illypc 


may  usuine  teomdarily  potitioiu  oppodte  to  ose  UNlber  on 

the  two  sides  of  the  item.  Other  vuiations  in  the  mode  ol 
growth  or  budding  bring  about  further  diSemKxs  id  the  building 
up  ol  the  colony,  which  are  not  in  lU  cases  properly  understood 


iscribcdic 


.    The  stem  Duy  1 


ibe  ("  Dionoiiphonic  "]  o 
in  a  common  pensajc  ("  polysiphonic  ").  An  important  vanaiwa 
is  seen,  in  the  focm  of  the  bydroiheca  itiell,  which  may  ODDie 
off  (mm  the  miia  slem  by  a  stalk,  u  is  Oittia,  a  may  be 
Kssile,  without  a  stalk,  u  in  Strl^laria. 

In  many  Calyptoblaslea  there  occur  also  reduced  difensve 
polypa  or  dactylozoids.  which  in  this  sub-order  have  received 
the  ipedal  name  o{ianeslyUi.  Such  are  the  "  inake-Lke  toids  " 
of  Opkitda  and  other  genera,  and  u 


porting  the  special, 
lied  polyp-indi- 
viduals. They  are 
qxcially  chaiacter- 


Aa  apparent,  but 
not  rnl,  eicepiion 
is  Htiaium  lalui- 
BM,  In  which  tbe 
blulostyle  Ii  pro- 
duced [torn  the  side 
polyp, 
and  both  are  en- 
dosed  Id  a  common 


partition     between      „ 
them    (AUman    HI      medui: 
p.  50,  fig.  14).    The 

gonolbeca  is  formed  in  its  early  stage  in  the  sa 
bydrotheca,  but  the  remains  of  the  hydranlh  p 
operculum  dosing  tbe  capsule,  to  be  witbdrawi 
medusae  or  genital  products  are  set  free  (Gg.  ;6J. 
Tlwbluloctyles,  sonophoreiand  sonothecae  (uniish  ateries  of  vai 
lusic  are  budded  lucceuiv 


land  I 


M«» 


roc  liberated^  cacn  m  lum.  wnen  1 
otrudcd  from  the  gonothcca  by  e^ 

n  Strlmana- — The  gomphDrei  are  rr 
iporosaci;  they  are  budded  si 


d?7r™ 


le  gonmhcca  (f/*K 

,■■[■■  ibe  Bpddlt  nviT&rs 

ifb  may  be  f uahet  proiecrH 

[.  s?,"?)-    (Mlman  ifirpp.  V>-  S'.  ^•Tll-J*: 
.  ijo,  pL  ia.,  lifi.  7.  i.i 


HYDROMEDUSAE 


B  (b  PImmtIt  nJi.—Tht  (eiwntlvc  daiau  art 

. . . 1    .jirtnikE.    foiraed    by    nductian 

I    tlw    cokmy.      Each    cwbuU 

—- .    ^ .--    J   blutuUyln  cnctofcd   and    protccinl 

by  bltnl  nm  lA  IxudtB  repceKDu'ng  Bunud  biidi  [Maun  [11, 
p.  «o.  E(.  )d). 

Tlie  Ltjtonrtiua  [n  form  b  KeaenEy  tbiUow,  more  oi  lt$s 
nucer-likc,  with  vduin  kn  dEvdopcd  Iban  in  Aulbomcdusu 
(Bs-  S5)-  Tlw  dttncleriitb:  KDic-orgiuu  ire  cclodnnul  oto- 
£ylts»  abtcDt,  bowcTCT,  in  lODie  ^Den,  in  which  cue  cordylj 

n^t  in  amnber,  uliul«I  AdiutiaJIy ,  but  ijc  oElcn  very  nuincroiu. 
The  conlyfi  ue  icittfnd  oa  the  ring-cuuL  Ocelli,  if  picaent, 
■R  botH  OB  tbe  tentxde-hulhi.  Tie  lentictei  ire  luually 
bnlkiw,  nrdjr  lolid  IOMhi}.  Id  aiunbn  tbey  ere  luely  les  thtn 
four,  but  in  DiaaHtma  there  «rt  only  two.  Primilively  there 
uc  [obi  pemdial  tenutlei,  to  vhkb  may  be  added  fouc  iclei- 
ndial,  ar  ihey  nuy  become  very  numerous  uid  are  then  mttrred 
■  I,  nevet  imiaged  in  tufu  or  dimen. 


ill  poucha,  often 
Mretching  lu  long 
band)  on  to  the 
bau  of  the  mao- 

liidae  (6g.  jB) 
each   luch   band 

II  thiou^  the  iop'<i  ihe  (ont.:   »t  tbe  baie  of  the 
■uB"—!  »— cBCiDcyH  (mJ  u  KCTeted  round  it.    „„      i,  ■    _  j 

laC(heiawnpium(>ii>i>fonncdaiGii(er-Uke  ""nubnum  and 
procewfnisi  tbcioiiimil  o(  the  bbRanyk.cn-  uiolherbelaw  the 
tloKiv  ■(■  Kiocya:  i,  laediiia-budi  on  the  ndial  canal  In 
UiMMtti.  owh  radiui.  in  all 

tj(ht  MianU  aDIiad-DUMt,  u  ihe  name  im[riic«.  In  lome 
LeptoawdoHC  vxntoty  "  maii^nal  tuboda  "  are  developed 


OmMnjiiatiaii.—Ai  m  the  CymBoblutea,  the  difficDlty  of  unitini 
H  hydnd  and  mcduun  (yueou  into  one  icheme  of  claxilicBiJon 

■Try  fiTBIu  thrpmcnt  lUteof  onrknowtpdEC  In  aaieal  many 
c^oBKdw  (hchydfwl  K^elaaiyet  nnknovn,  and  il  liby  no 
(ua  cDUii  «n  that  Ihey  conai  one.  tl  ii  quite  poaible  ibal 
oe  qI  tbne  nvdoaae  viU  be  found  to  be  truly  bvpognetic,  that  ii 


a  life<cycle  KCODdarily 

. At  pRtent,  • ' 

fjlypubtaaco  (LetKoowdi 


i'ffH 


I.  EMafidat  lin.  5$.  m).— Trophoionie  with  Balked  hydro 

■r  ficbi.  laibnBcbed  radial  ciuli.    Two  <jthe  cominoiitu  Biititl 
b)d>«b  bekwf  u  Ihia  family,  OttKa  an'  "'  "'  " 

aiiiiarwii  piilyicri*l  lUnn  of  the  duncterii 

tMmt.    Ib  Ojtia  Ibe  polyn  ariie'  anfly  fi 
■idits  i>  kHnni  aa  FHalHum  [ta.  u). 
*.  A  ifiinVr.— Ttopfceeome  only  (nowi 


■mily,  OttKa  and  Clylia.    Oitlia 

ri  ih.  rk:.w,n.^.^  ujhi  [vKcm  ,.u.- 

I  tbe  mcdtita  of  [be  Ame 

om  tbe  Holou,  and  the 


bearini  oeelE  and  irtih  nuiinal  tcnK-etubi.    Ijuiia  and  nan- 
ur   aenK-clulM,   without  o 


bearlnff  lonadi  oa  tbe  malt  .  __.  .  . 

numerous  bollDw  lentaclea  bearing  ocelli. 
Pdynntil.  Spirccaiim. 

6r  CampanuiariSat. — TEOpboaome 


in  Eitcopiia;  EOKHome, 
Any  uimriivu  uf  ureU'lcnowD  EeiKra  beloDf 
CampaniJaria,  GinufJhyraa,  oL 
nwimr  ai  ui  the  precedini:  gonoaome.  free 
medinae  with  larre  open  otocytta. 
-"■ubicfar  producing  Eonolbecae  on 
Uancol^le  which  bean  a  tingle 


The  hydroid  gcnuiLa/irfaiiremarlcabkl 

(he  hydrorhiia,  each  conuining  a  Uancolyl — 

gonophoie;  tint  portion  of  (he  colony  wat  lormcrly  regarded 
independent  piraNIic  hydroid,  and  was  named  Cep^nu.    Medutaa 
genera  are  UiUatJima,  Haicpiii.  Tiartpiii  {fit-  if.  &•:■)■ 

■even  pnecdjDg  ffmiljci  are  tcarcely  dutiagulibable.  and  (bey  feeiS 


apart,  contraating  iharply  with  (be  fantilia  r 

(hat  only  the  charac(cn  of  the  trophoiome  nei 

-HydnHliecae    Kttile.    biferial,    whet 
-vy~~n  uu  im;  rxm.     Salultna  and  SttlnlartUa  an 

a.  Wiiiii»i«i*K.— llydrothccae  Kwle.  luienal  on  tbe  i 
uniicriji  on  the  lateral  branchn  or  ^nnulei.  whith  give  ' 

ibundani   and    pioliric   taniilyi '  vdl-lcnovn    Eriiiifa   g 
i>liiiiii>liir>i.  Aimmniiria  and  A^anptatit. 

lo.  /fyrfiHiTiUiaslu,— Thli  family  conuina  (he  iingle 
ifiecica  Ctaikrttaan  mluni  Spencer,  in  whkb  a  mawve  1 


HYDROMEDUSAE 


tHVDROa)RAU.INAE 


(  bydnnilu  each  with 


Hnjle 


IM|. 


II.  Otrndrofrapiidat.  cwila 

Oidrr  III.  H}dn(!onIUDM.—M  Magnet  IE  colooji-lDniiing 
^-bich  the  poLyp<oL«iy  fonni  a  maasivc, 
LDlo  vhich  Lhe  polyps  can  be  relracted; 
polyp-individuali  dwajrj  o[  Iwo  kiods,  gulroioids  and  daclylo- 
xoids^  gonosome  ehher  fT«c  meduiae  or  ao&iJe  gooophon. 
The  tropbiHome  consists  of  a  mas 

io  all  pUoo.  Tbe  ialtrspaces 
belween  Ibc  lubn  are  fiUed  up 
by  a  Bolid  maaa  of  time,  consist- 
ing chiefljr  of  taldum  caibonale, 
,  ,  whitb  rrplacT*  the  cfailinous  peri- 
*^  J    aarc  of  ordinary  bydrotda  and  Forms 

{Gg.    60].    Tbe    lurface    of    Ibe 
coenosleum  is  covered  by  a  layer 
ot  cnmnum  ectoderm,  containing 
large    ncmatocysts,    and    is   per- 
forated  by  pores  of  two  kinds, 
ga&Ir^jpgTo      and      dactylopores, 
gastrtuoids    and 
pectively,    whicb 
'rlical  pore-canala 


in  liic  by  new  growth 
older  portions  of  massive  forms  tb 
time,  only  the  lupcificial  regioa  ri 
certain  deplb.  Tbe  living  tissue 
from  tiK  underlying  dead  portL 
termed  labuiar,  whicb  are  farmed  t 
iDCreaics  in  >gt  and  si».     If  ibt 


sarca!  tinals  of  the  genera 
work.  Thi!  cocnosteum  inc 
the  surface;  and  in  the  d 


(uperfidal  portion,  chambers  or  cmfullat,  in  which  tbe  teprc 
ductive  uids  (medusae  or  goDopborcs)  are  budded  from  th 


The  gastn^m  and  daclylot 
cydo^stem  (fig,  60),  in  which  a  c 


m  are  arranged  in 

ten  being  tbe  Igtinal 


by  a  ring  of  daclyksoids  (fig,  6]).  In  sucii  a  syvtem  tlu  dactylo- 
pores may  be  confluent  with  tbe  gaslmpore,  10  that  tbe  eaiiie 
cyclosystem  presents  itsell  as  a  single  apenun  subdivided  by 
radiating  partitioiis. 


in         itillepBriitc,  cycksyu 

whidi    are    budded     ^f^J ,.  . 

fiom  the  ape.  of  a  *■  ■^,^'™  ***^ 

dactyloioid  in  Kifte-  ,,  3,  Alhptm  mMu. 

poro  mttrrayi,  but  in  4.  AUapara  praJwidA. 

other  species   from  5.  'jUopmi  ""J™^ 

idding.  without  an 


'Diagram  iHiiKr^ting  the  vc- 
9  ia  the  devetopovnt  r£  the 
<4   the   StyUtioidat.  (AJict 


ffin 


—   —  daciylopom; 

laily.  ^ukoptri  l„ 
■I  rowa,  SlylaOrr  hai 
i4£f0p0nitbecycl»I'  ' 
of  AiHlboioan    ' 


olf™, 


Ortft-Wi.^      F.0. 6.,-Porti 

HyirxaraUinaf. — There  Siytoitmdju).  thovnnf 
a1  (he  roTTTU  cotnpriv<i   eyekH^'tleau  placed  ai 

they  .h^ld  peibafB  be  """l^""?!?"  f^ 
rlauficatkia.  A  hydro-  "=«  oT  dil-hke  die- 
■ejanled   as  a   lorni   of  Uiy^',""       I*"" 


CKAPTOLITOIDEA) 

trdroid  ndi  u  HyiracUmt  to  the  liydnconUinc 

^Kk»i  coBklcn  thit  <lw  fimiUa  UiiUpmbu 


t  kupponed  by  m  Itiick  pcriurc  «ni 

»■-.-■>-  -,  - m  cctDderni.    CeraUUa  Atanda  in  much  the  sam* 

RUlna  to  the  SjlaMrHal  Ihll  Hydracliwia  doa  to  Ihc  ^fiUt 
fctidmtt  bi  both  ravs  (he  diiiinoui  periiBTc  being  replaced  by  (In 
hJid  coHkoncuai  to  which  the  faydnKoraUioei  owe  Ibe  lEGDad  bal 

OuES  IV.  anptolitoldea  (RhabdaphDn,  Allman).— Thi 
order  lus  bccD  coiutitulcd  for  a  peculiar  group  oE  palaeoioii 
fosiik.  which  have  been  iDlerpRlcd  13  the  nmaiiu  of  Ibeiketeton 
ti  Hyttnuoa  of  an  eilLoct  type. 

A  t)rpical  graplojile  consists  of  ui  asi  beuin(  a  series  o 
tooth-Eiiu  projections,  Ijke  a  saw.  Each  such  piDJection  is  re 
yarded  ai  represent  ing  a  cup  or  hydrotlieca,  similar  to  those  boini 
by  a  calyptobtaalic  hydroid,  such  as  5(Tfalvia.  Tlie  supposed 
fayd/Dtbecae  may  be  present  on  one  side  of  iJ 
ptiorud)  or  on  both  sides  (diprionid);  the 
(vnjccliired  to  be  tiM  result  of  uniserial  (helicoid)  budding,  the 
aecond  to  be  piDducrd  by  biierial  (scorpioid)  budding.  I; 
division  (Kaii:iUidaij  the  uJi  it  reticulaie.  In  addition  i 
stems  bearini  cupi.  there  ate  found  vesicles  associ^ied 
tbem,  which  have  been  intetpieied  as  gonoihecu  or  u  I 
Ihai  is  ID  say,  ait-bUdden,  acting  as  hydriMtttic  ortani 
Boalina  polyp-colony. 

Siocc  DO  irapiolitet  are  known  living,  01,  Indeed,  since  palaeo- 
loic  lima,  the  intttpreuiion  of  their  ilructure  and  tSnitiet 
Bust  o(iK(B>iiy  tveilrenielyronjcctural.  anditit  by  no  meant 
cenaio  that  Ihey  are  Hydnioa  at  all.  It  on  only  be  uid  (hat 
liieir  cosuizatiDa,  so  far  as  (he  stale  of  their  prewrvation 
permiu  it  (o  be  aicenained.  oifen  closer  anajogies  with  the 
Hjtiroioa,  cspccilUy  the  Cntyplohlulea,  than  with  any  other 
disiiog  gnnip  of  Ibe  animal  kingdom. 

5n  the  cmliv  <i<  fMage  and  Hfauuard  {Hroaoiojt.  MD,  and  the 
aniclc  CaalTOtins. 

Onm  V.  Trachyllitea.— Hydionicdusae  without  altems- 
lion  ci  (cnerations,  i.e.  nLhout  a  hydroid  phase;  the  medusa 
devckfa  diRctly  fnjm  the  actinuli  larva,  which  may,  however, 
multiply  by  buddint.  Medusae  with  sense-organs  represented 
by  o<ocysts  derived  fiom  modified  tentadea  {tentacuLocysIs}. 
CDBtaininc  o(oliths  of  endodennal  origin,  and  innervated  [mm 

Tbis  ocder,  conlalDing  Ihe  lypiol  oceanic  medusae,  is  divided 
itito  two  sub4rdera. 

Sii>-oB>Ei  I.  TiACHOifiDPUE. — Tetit>c1(*  given  off  from 
the  martia  of  the  umbrella,  which  is  entire,  ij.  not  lobed  or 
indented,  (eotaculocyiti  usually  enchned  in  vesiclej;  gonads 
on  the ndial canals.  Themedusaeof  thisordeiarcchonicterilcd 
by  the  loach,  rigid  consistence  of  the  umbrella,  due  partly  to 
the  dense  nadue  ef  the  nesogloea,  partly  (o  tbe  presence  of  B 
maifinal  rimolchoodnl  tissue,  consisting  of  ihickenedectodi 


HYDROMEDUSAE 


r»  of  n 


■  froi 


ling  the  edge  of  (b 


d  lonr 


ng,  a! 


ondnl  ti 


Pro. 


The  (eniaclts  are  primaril 
ing  with  four  [ntemdi. 
ind  icase-orgias  may  I 


four  n  omnber,  perradij 
tenucslocyiu.  but  both 
Riullipfied  and  the  primary  perraou  may  oe  sii 
(fig.  7«1.     Tbe  leniacle*  are  always  solid,  con 
el    endadeim^eDs    rtMmbling    nolochordil    it 
parenchyma,  and  are  bul  moderately  flexible.    1 
an  tcaucukKysU  which  are  usually  enclosed 
nsy  be  Mnk  far  bdow  ibe  surface.     The  gonads 
tidial  luals  or  on  the  stomach  {Plyekctasliiiai) 
gooad  may  be  divided  into  two  by  a  longiiudinal 
BBde-tnet.     Tbe  rwlial  cauls  are  four,  sii,  cig) 
and  in  McDe  genera  blindly -ending  centripetal  canals 
(!«.  i«).    Tbe  stomach  may  be  drawn  out  into  ihe  i 
lanaiBi  a  prDboub  ("  Migeosiiel  ")  gl  considerable 
II  of  tbe  Tnchomcduue,  so  fu  u 


ji  actinula-stige  wluch  b  either  free  (larval)  or  passed 
the  egg  (foetal)  as  in  drymtia;  in  no  case  does  there 
to  be  a  free  planula-stage.  The  ictiniib,  when  free. 
illipty  by  larval  budding,  bul  in  all  cases  both  [he  original 
.  and  alt  Its  descendaou  become  convened  into  medusae, 
It  there  is  no  altet- 


prDlonged  into  a  manubrium  of  i^reat 
kngih;  lenlaculocyuB enclosed.  Lrriof*.    * 
&c..  with  four  radial  canaU;    OfryDiu, 

._.  'fig,  ^),  Ac,  with  .in. 

^idot- — Eight     very     br 


icle.  „„  (Forbes),  a  BritLih 
— Maigio  of   the    umbrcDa- 


tbe  gastric  pouchei. 


■56 
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Tfae  NucoraeduMi:  cililhit  pcculiuities  ot  form  Mid  Mnictuic 
vluch  <liH'"r^i^  Ih«n  at  ooce  from  ail  otbcr  Hydnnnediuie, 
The  umbreLU  h  duUow  ud  lui  tbc  mirvn  tvpportnl  bjr  a 
lim  of  thickened  ectoderm,  u  in  the  Tiacbomedusu,  but  not 
(O  itRinglr  developed.  The  Icntads  ire  not  iiuerted  od  tlie 
maipn  of  the  umbrella,  but  arise  high  up  on  the  ei-umbral 
surface,  and  the  umbrelU  a  praEonBcd  into  loba  coiTaponding 
10  the  intcrqiacei  between  the  tcntado.  The  condidon  of 
IIiiDgtcu  betmi^ntdbyiuppoHngltiatinaDieduiapriniilively 
of  BDrnul  build,  with  tintadei  at  Ibe  mai^,  the  umbrella 
bai  irowD  down  pail  the  inurtion  of  tbe  tfotaclei.  Ai  a  result 
of  thb  eitenaion  of  Ibe  unbicllai  maixio.  all  itruclurtt  belonging 
to  thb  tq^D,  lUDiety,  the  ring-canal,  the  ncrve-ringi,  and  ilie 
rim  ol  thickened  ectoderm. 


.:Kt^ 


inaKpoL 


^2^  lor  lome  distance  parallel 

,«.         lo  one  aoothet,  and  may 

be  fused  into  one,  pving  a 

figure  belter  compared  Id 

'■*"'■  an  inverted  Y.    Thui  Ibe 

lal    r 


nnmd  the  edge  ol  each 
lobe  of  the  umbrella  and  then  patses  upwards  tomrds 
Ibe  base  of  the  lenttde  from  the  te-cntering  angle  beiv«n 
two  adjacent  lobe*,  to  form  with  it*  fellow  of  the  neit 
lobe  a  leotacle-daip  or  pcrainitm,  i^,  ■  streak  of  thickened 
cctDdeim  supporting  ihe  lentade.  Sunllariy  ibe  ring-canal 
runs  round  the  edge  of  the  lobe  as  the  io-called  fcstoon-canal, 
and  then  runs  upwards  under  tbe  peronium  to  the  base  of  the 
tentacle  »j  one  ol »  pair  of  peronUl  canals,  the  limbs  ol  the  V-iike 
figure  already  mentioned.  Tbe  ncrve-tingi  have  a  siniUr 
course.  The  lentaculocyjls  ue  impUnled  round  the  maigiiu 
of  the  k>bci  of  the  umbrella  and  may  be  supported  by  prokmsa- 
lions  of  the  cclodcnnal  rim  termed  elcfurfai  iCtiarifa*[tji). 
The  radial  canals  are  represented  by  wide  gastric  pouches,  and 
may  be  atoenl,  lo  that  the  tentacles  arise  directly  from  the 
stomach  (^rWnuruJoc).  The  tentaclea  are  ilwayi  Kdid,  as  in 
Trachomfdusie. 

The  development  ol  Ibe  Narcomedusae  is  in  the  main  limijar 
to  that  ol  the  Tiachomedusae,  but  shows  lome  remarkable 
ftalures-  In  Arginopiis  a  planula  Is  formed  by  multipolar 
immigration.  The  two  ends  o(  Ihe  planula  become  greatly 
lenglhencd  and  give  rise  to  Ihe  two  primary  tentacles  of  the 
side  ol  the  pUnuU. 


e  (he 


,cipal  a 


of  tl 


stais.  Tlui  is  in  some  degree  parallel  to  the  cases  described 
above,  in  which  *  planula  gives  rise  to  the  bydroihiza,  and  buds 
•  polyp  laterally. 

Id  Cuiiiu  and  allied  genera  the  iclinula,  lonnd  in  the  manner 
described,  his  a  hypostome  ol  great  length,  quite  di^toporiionile 
lo  Ihe  size  of  the  body,  and  is  further  endowed  with  the  power 
of  producing  buds  from  a  stolon  arising  from  the  aboral  side  of 
Ihe  body.  In  ihese  species  tbe  aciinula  is  parauiic  upon  another 
ucdusai  for  instance.  CwuKiinllui  octmaria  upon  TurrUopiis, 
C.  fnbouidea  upon  Linage  or  Grryenia.  The  parasite  effects 
s  lodgmeni  in  tbe  host  either  by  invading  it  as  a  free^swimming 
planula,  or,  apparently,  in  other  cases,  as  a  (pore-embryo  which  is 
aplurcdandswaUowedufoodbythehosl.  The  parasitic  uiinula 
h  fosad  altacbed  to  the  proboods  of  tbe  medusa;  it  thiutu  its 


tTRACHYLtNEA 

greatly  ekuigated  faypoatOBe  Into  ihe  noulh  of  Ibe  medua 
and  nourishes  itself  upon  the  food  in  the  digestive  cavity  of 
iti  host.  At  the  same  lime  i(  produces  buds  from  an  aboral 
stolon.  The  buds  become  medusae  by  the  direct  method  at 
budding  described  above.  En  some  cases  Ihe  buds  do  not  become 
detached  at  once,  but  the  stolon  continues  to  grow  and  lo  produce 
more  buds,  forming  a  "bud.^ke"  (Kwifmiire),  which 
consists  of  Ihe  aiiat  stolon  bearing  medusa-buds  in  ^  stages 
of  development.  In  such  cases  tbe  original  paient^ctioula 
doa  not  itself  become  a  medusa,  but  remaina  arrested  in  develop- 
ment aitd  ultimately  dies  oil,  so  that  a  true  aliemai  ion  ol  geneia- 
lions  is  brought  about.  It  is  in  tbrse  parasitic  iania  thai  we 
meet  with  the  mclbod  ol  reproductioil  by  qurogony  described 
above 

In  other  Narcomedusae,  i.t-  CmKlaiUlu  ftmlm  BioWDC, 
buda  are  formed  from  the  Bub-umbrcUa  on  the  under  side  ol  tbe 
stomach  pouches,  where  later  the  gonads  an  devdoped. 

:iauifialiini.~Tiini  [amiliet  of  Narcomeduae  an  leaxniied 

eCMaaslMl): 

ittric  pouches  which  are  Hnip4t, 
■{Sg.  M)"     "^  mpOHOoowi 


eilht  pouches;  Atgi ..^. 

IS),  with  eight  lenlaclei  and 
listeen  pou^:  SolmtmUlA 
(|i|- 67),  with  two  tentacles  and 
eivhl  pouchea;  AfpKopiii 
(Bl.   ur  Willi  two  or  (our 

5.  Salmandof. — No   gaatric 


(Quoy  and  Gurnard). 


O.  Maas  [U]. 

Of  doubtful  positi 


ip  into  •eparate  lesloona.  Seimerit.  FttOMlka, 
1  family  should  be  iriened,  nrobaUy.  ihe  genus 
by  C.  Dawvdov  Ilia]  and  legaided  by  him 


ifydiooKdi 

AfptHialtOiTrBclijIi 

■  1.  but  com™  '       ' 
of  Iiesh-wat 


and  Cimnphota,     5ee 


lirwnly  [rferred  to  tbe  Trachyliiae, 


r  Botanic  Gaideiu.  Regefll's  Far^  Loodoa-  Since  (ben 
discovered  in  dher  botanic  gardens  in  variout  putt  of 
two  most  recent  sppearancts  being  at  Lyon  (1901)  and 
OS),  occurring  alwaysin  tanks  in  which  ihe  Vvltricnpf 
d,  I  fact  which  indicates  Ibai  Inpical  South  Aneriea  is 
habitat.    In  the  same  tanks  a  small  faydmid.  very  siniilar 

le  iiDck  Ironi  which  Ibe  meduta  is  burldKl.  Il  is  a  re- 
let that  all  specinieni  of  Limntc^imm  hilherta  ^n  have 
:  it  may  be  JnlFrred  Irwn  this  either  that  only  Dee  poi^-p- 
ocn  iniroduced  into  Eumpe.  frDcn  which  all  Ihe  mrfuise 

onaphoie,  as  in  J'niurw.  The  male  gonads  are  carried  on 

Lifa  laup^nyiau  was  discovered  fini  in  Lake  Tanganyikj, 
see  bten  discovered  also  in  Lake  Vicioria  and  in  ihe 
.  It  dilTen  from  Limiuadiiim  in  having  practicany  no 
ibuiawide  n>oiiihtwo.thirdithediBnielerotlheumbrclli 
buds  medusae  Irom  the  margin  of  ibc  mouth  in  Ma_y  and 
in  August  and  September  the  gonads  are  formed  m 


ns  of  a  peculiar 


Trachylinae,  bul  th 


HYDROMEDUSAE 


StPHONOPHORA) 

Ummeeuiimm  by  S-  Goto,  who  coaiulen  thr  tcAu^  1°  tv  ■ItinJ  to 
OflWiu-     AlLrqu,  on  lh>  other  hiod,  ttltmil  Ltmnoadnm  to  the 

fnn  thcfreih-waterp^yp  JfirfffJl^a.  The  poLyp-Rtagra  of  Lvnna- 
toiil^  ftfld  JffcridlyJr*  uc  cximncly  umiUr  in  cluraclrr.  [n  both 
cam  (be  hydiuith  ii  enRmdy  nducsl  uid  hu  no  tEnudn,  anH 
tlH  polyp  lanoa  ■  cdofly  by  Iniddins  Irom  the  hHC     In  Limi 


(Btomc  [Id]  tai  \tna\-) 

Okon  Vl  Slpkonopborm.— PcUjic  Boiliiig  Hydntua  with 
frot  diScRatiatkia  ol  p*ni,  euh  pcrfonsiiig  a  ^xoil  function; 
BcacnOy  nftnkd  u  coloclci  ibovina  diSenoIiUion  at  in- 
dividiub  in  csmqwDdoKC  irith  a  pb^^oli^ical  dividon  of 


,    .  .  Tbe  0 

tSflcT  In  itniciure  ftom   Uui   •Iremdy  dcKiibcd  in  celoniil 
~    "  It  comUm  o(  «  boUow  tube,  or  tuba,  of  which  tht 

It  up  oi  lb*  Iwo  body-Ujrai,  ectoderm  and  eododcrm, 
ud  the  cvdty  1*  >  coDtlaoa- 
ticm  of  the  dJicMlve  cavltia 
of  the  sutiilive  and  other 

L  lie {oeaotMCDUiy 


giled  tube  or  itoloo,  iDtming 
tbe  Item  «  uii  of  tbe 
oonnia  on  which,  unuUy, 
the  appeudlgci  ue  unnged 
In  froopi  termed  lamniia; 
or  tt  may  take  tbe  ionn  ot  a 
compact  man  of  nmlfyiog, 

caie  the  cormui  *a  a  nbole 
bw  s  compact  f  oim  ud  cur- 

aUe.  In  the  r' 
OMOOurc  form* 


»,  the  " 


taimia. 


whkh  If  partly  hepatic  ia 
fnnctioD,  foni^nc  the  to- 
called  Uver,  and  partly  ei- 

The  appendage!  ibow 

variaut  type*  of  foim  and 

fta.  M.— Dtacnn  diowiBf  pot-  ■Imcture   cDrtt^iaDdiiig   to 

■*i'i5?S*"''^?!_fl  j^"."™  ■UffeieDtfunctioiU.   Thecor- 

i'^SSSKTmtLic'k'btei:  f "»  »  "")»  differ^Uated 

bKi^^miendodOD.thBthiiiDa'  >BM  two  puu;   an   upper 

.   (Alta  ADmaii.)        portion  termed  the  (udunu, 

—  .  is  which  the 


1.    NBUcalyca  (nlmmiiic  ] 
K     Hy«iiphyUiaB(»«rinf 


■pfc«). 


locomotor  or  hydnatatlc  In 


„ ^^:'  function,  that  I»  to  eay.aerve 

C  hhnwithutvliidpalpacle.k.  for  iwimmini  or  Boating; 
'■  ^'T"."^''  li™t«  P»PP™«  and  ■  lower  portion  termed 
■H,  baling  ap- 


'57 

below,  but  in  enumeratini  tbe  wiaui  1ype«  of  appendan  h  u 
CQDvtqknt  to  diicuai  tbelr  morpholoftkal  intcjpret^ion  ai  the  tanv 

In  the  ncccoeoiue  one  or  njore  of  the  fodowing  types  of  appendage 

I    Swinmini-bclli,  tenned  naUcalycti  or  wtclathtra  (fig.  ei.  k), 
abtent  ia  Clionarophonda  and  Cyitophorida ',  they  an  con 

of  a  ineduH.  with  radial  canal*,  ring-canal  and  kIud 

■ymrnetncal.  a  peculiarity  «lV  V^^l 

di  focm  related  with  the  TViil\*S(l 

fact  that  they  an 


E  been  held  a*  to  the  morpbolatial 
LimatDphnce.  E.  HaeckH  Rfanled  tbe 
ndulzr  rcindennal  pit  formed  on  the  «a- 
i»n.  C.Chunand.moRnoHlliy.R. 
The  ectoduial 

>  a  HitMIQ^ril 
oil&ctol 


sent  ihe  miigin  of  tbe  umbnlla.    Id  the 
'.ble  layer  of  endoir 


to  VHieti,  ubiaUy 

_  .  ..  _  ..._ junding  the  pore. 

tie  endodenn^aTltla  k  mighly  couparaMa 


Tbe  difiemn  be 


pbon.  iudi  a  view  la 
development  OB  the  < 
and  U^tenck.  on  t) 


cmbfyo  of  tba  Narcomcdmi 
ccrtaudy  luppoctcd  by  tba 

Each  I*  a  tube  dil 


I  Roida  it  ai  the  cqulvmlent  of  I 
itedon  tbe  bUnd  end  of  Ibe  pm«a._ 
■rily  to  the  alP4ack  and  glud  bciaga 

I  eurtace  of  tbe  mcdum-penoiL   Chun 

tbe  other  band,  legaid  the  item  ai  a  fUb  fimliftr 

' ■  — ■-  that  b  to  aay,  from  Ihe  ex-uiBbrenJ. 

ut  iTon  the  ei-unibnl  aurtace  of  the 
'  and  pttiducea  bud*,  a  view  which  ia 
mbcTological  evidence  to  be  adduced 

Hawing  typei  of  appendagea  occur : — 
ippen^hge*.  from,  which  the  order  take*  in 
outly  preaenl  in  gi^t  numben  (fig.  68.  r). 


HYDROMEDUSAE 


tSIPHONOPHOBA 


SIPHONCH^HOtlAt 


CDdaa  an  BrKtly  honokiiciui,  i 

^«ip.#»>J»  to  ibc  umbrvlta  of  ■  fwdiiu,  u  iREni  o 

to ■  i&uubfium» bol  Uttrktly  ooiapanblelDthe  "bud- 

TliMJIi  >f  Sifitmafliim  Unrphnhip.—The  nuny  t) 
fcavc  ben  put  forvard  u    to  the  latcrnvtal 
aad    Ibc    nriou.    pu1>   .n    m    [onh    r-- 
IiaiiK  cl  V.  DriuF  and  E.  H«roiui4  (Hi 

ntlT  by  R-  Wolimk  [»|,  ud  only  i 


HYDROMEDUSAE 

n>  embryoloftical  type*  there  ctp 


t£'"Z 


W)  »i 


^t  Paniaaucyit.  ^P>c  i^nio 

a.   Ann  si  lb>  CDlooy. 

■■     ooln.  _  -. . 

X  tt  otaoai/K.  br|in  niih,  h  n  not  n 

—  the  pDlypeTKHl  Ibnry  Ic 


dividual; 


ol  u  ki£«Uiid  which  have  bHnme  vpinttii 
by  a  cfp^^  of  "  diaiocuioii  c(  ornn*."  Th 
icfuided,  witb   HtEhel^  u  ■  modifird  umbi 

■edtnofl  nnuHe  ihiJied  in  allBchmmt  Innn  tbr  nur^n  To  llie 
•ub-aBbnU*:  or»«ipbc»  may  be  compared  wilh  ■  polyp,  o)  which 
(he  ma^  lentKlc  hu  brrome  ifailiRl  »  u  In  be  attached  to  the 

Rfard  rt^ry  apfmdace 

ponio*  of  an  iaainjual»  aC  ■ 
aUiuntHL 


B  AlDaoIOA  111)  la 


impwnit  Iht  cokiny.    tt  11  powbic  i 

bcvfly  Ibe  vim'  put  lorvard  an  th 
laioa  tbc  iUb  vkwi  oE  Lcuclort  u 


Claut.  according  to  w 
hydroid  caiony.  It  m 
timilar  (o  Ntmvpais  - 


"^  (ertUe  o.'«i!JSc.°*lf™ 
nnophom.     II  ncrik  tlw 

functioQ.  lonniiiE  tbc  ne 
ninB-belli. 
,  an  the  other  lund,  ii  Ir 


HHnpand  to  a  Aoalinc 
d  from  Boatiof  polyp* 
ry  budding  pi^uce  a 
Ida-     The  fvlyp-indi- 


accDrdaoce  with  Balloui 

uii  en'tMy.^&^kel  I 
n>  diitincl  ancEBiai  line 


the  varioul  appendage*  ol  [be  c ,.     . 

SipkaniJa  becaine  the  protDcodon.  and  Ul , 

•taLon,  which,  by  a  proma  ol  diiloation  ol  arcam.  eacaped,  >a  it 
were,  jrom  the  lub-umbrella  through  ■  cleli  and  bccanw  eecondafily 
attached  to  the  ei-anbiella.  It  mun  be  pointed  out  that,  hoinvef 
pmbable  Haecktl'i  theory  in*y  be  in  other  reapecta.  tben  i>  no  the 
•lightcat  evidence  for  any  audi  clelt  in  the  umbrella  having  been 
pretcnt  •!  any  time,  and  that  Ihr  embryological  Tvidenct,  aa  already 
pointed  out,  »  all  i[iinil  any  homology  between  the  Mem  and  a 
manubrium,  aince  the  primus  lijihon  doei  not  beiooic  the  Htm. 

Hrictly  companble  lo  ■  Holon. 

Classi/icaliBn.—nt  SipboDophoia  tniy  be  divided,  foUowUig 
Ddage  and  Hirouard,  into  loui  iub-<»d«i: 

I.  CHONDHOPROinM  (Docmdai  Hacckel,  Tnikaphjsat 
Chun).  Wilh  as  apical  chambered  paeumalopboie,  (fom  ubich 
tracheal  tubs  may  lake  origin  (fig.  T°);  °o  neclocalyce*  « 
bradi;  ippendaja  all  on  the  lower  tide  of  the  pneuBalopbore 


HYDROMEDUSAE 


prindpal  upbon,  fuinnuided  by  gona^fAstDM,  uul  thiat  Agtin 
by  tmUdo. 
Thm  [uniUa :  (1 )  DiialHai,  tin  Diiailia  mi  kU'ihI  !«■«,  dap- 


n.  CurcoFHomu  (CalyantOat,  Hucktl).    Wllhout  poeo- 
mitnphore,  with  one,  (ng,  nrely  mote  ncciocilycci. 
Thrre  firaiHci:    (i)    ifiwo(hljW«|   with  ■  linglF  necloalyi; 

ftc.i  f>)  Dipkiidat'.  wiih  iwo  ntciocalyni;  FUTnpla  Dtpkjti  (lit. 
7)1,  Aa:«,  divto.  ac:.;  tnd  (3)  Fol^yiJv.  wilh  numnDu.  nttlo- 
cuy»i  ooBiiile  Htppitpiidnu,  SuplaiupliyH  ud  other  isien. 


With 


in.  Physofoouh  (Pkyitntda*  -I 

apical  pntUDUIopbDR,  not  divided  into 
ly  a  iniei  of  ncctocalyces  or  bncli. 


amofifEii  wbidi  nuy  be  iDCniviKd  iHcially — (1)  Ataiinidat,  con- 
uinins  thv  grneFi  Sitpkvmmia,  Afotma,  Anlhtmodti,  Haiislfmma, 
Ac-;  (3)  ApcUmiiae,  with  tbe  ttnut  iftatniKi  and  itt  allio; 
01  Foribiltiifai,  with  furiliifiii  and  allied  lonni;  (4)  ^Jt^lD^ibrKru, 
lor  Pkymflun  (Rg,  n)  and  other  pnen.  (j)  .liU*>pkvnd«.  (or 
Anilmplipa.  ,4 Liw^tu.  Ac.:  and  luCy  the  two  (amilie*  16)  Kluia- 

JiAaaml  (7)  5«plki/irf--"~  -■' ■■ ' — 

ofHaKkel.   TheAuro 

empt  irom  Haeckel'.  ., _ ._  , 

phore  has  a  peculiar  duct,  tenaed  the  aurophore,  placed  01 
aide  in  llie  midai  <d  a  cirde  of  BwuniniDt-lwUa. 

IV.  CrSTOFHOUDA  (CyttaMOai,  Haeckel),     With  a  very  large 
pnmniatopborf  not  divided  into  chambcn,  but  without  ne 
calytet  or  biacu.    Two  sccUoni  cut  be  di>tui|iualicd, 


RbHopfaytina,  vilb  bof  lubular   comotan-lKariaB  otdinatt 
connidia,    and    Phyialiaa,    with    onmpacl    oxiioaarc-bcahoi 


I  tlie  RUuiphyBiii  la  the  Bnui  KUttptjm.  Tit 
ocnpriK  the  familir*  Pkyiaiiiat  and  Epi&dUai,  a 
ps  an  FkyaSia  (V-  7<.  JI)  »»d  Eptimlia.  mpKtivriy 
wwn  CDmmonly  aa  the  Portu ' "  — 


»  briUiam  celoun,  and  ici  lernble  nuii- 

dilioo  to  tbe  wotti  cited  below,  aec  Ibc 
inicle  HTDauoa,  in  aoBK  ol  wUeh  very 
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appartenani  aua  familWi  dea  Cuuabhidu  ei  de«  Aicinidot,  et 
Ittnipemtnt  nnuvtiu  dn  tenrea."  flail.  Mm.  Mimacti.  v.  (1904). 
S  Pp.:  JT.  "  Rerition  der  Caimoiiden  Kan:lLFl>."  .SB.  K.  Auyir. 
Aiai.  Boiv.  (1904).  pp.  411-44S;  U.  "Meduiea,"  jtinJi.  Camp, 


ifitlii. 


^noftpung  bei  Elydra  und  einiseo  HydnwWpcn, 
I.  ZmJ,  Tiv.  (1993I.  pp.  365-184.  pi- avB.!M.  Arnold 
robUita    Rallaein.     Eine  dunh   eine  Art    onvoH- 


Sii.  Ktmaa.  nvBL  (i«oO.  71  t 
Pol  jpQMiedMMn) ."  /dwia  antvM 


.6  ph.;  39.   -Die 

t.  (1906),  pp.  4M- 

-,.       —      _-_Jni(  HydroWi  (Mv —.„, 

.ftiKS««.-ilh»ihiinclMcriptioiio(Dllin  Dm  Hydros/' 

^iH.  Mat.  HI.  Hiu.  U)  n.  (1877).  pp.  110-119.  pU.  V.  vi.;  41. 
E.  Miukailiatl.  "SiudKaQbRdk  E^iwKkFlui«ikrMH]u«auiid 
SipboaDDbDRn."  Ztiuclr.f.-wiu.  ZatL  niv.  (1(74),  pp.  IJ-ti,  tjt. 

"" '    -'-' '    i...->    -j^  4J3-4J>.  pl.   KlviiL:  M.  Emirjo- 
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»-*■, 


body  fl 
tctioo  <d  gnvily,  the  wdghl  of  ihc  body  is  eqiul 
louu  ctucniklwhkhitdiipU(B(HHn»OMZCHAHici].  Ii 
ta  Dpoa  lidi  priodpk  that  Ibc  bydroiKter  b  oHuUucud,  and  it 
sbvinaly  tdiaiti  of  im  mode*  d  ipplicuion  in  the  cue  of  fluidi: 
diba  *(  Bay  csmpu*  Ibe  miihti  ol  floUing  bodie*  which  ire 

■uy  conput  the  volumt*  of  the  diflcRiiC  Buidi  which  in  di*- 
placed  by  Ibc  ume  wdgbt.  Id  the  litter  cue,  the  deuiiia  of 
tfcc  flm^  will  bt  brnidy  pnponiaul  to  th<  voliUDCt  thiu 


Tbe  bydnoeta  b  uid  by  Synniiu  Cymieti*  in  hit  fifth  letter 
to  hive  bccB  invated  by  Hypitii  11  Aleucdiii,'  but  ippeut 
to  bin  bccB  Dcclcctcd  lutQ  it  wu  leiDvented  by  Robert  Boyle, 
wboae  -  Nc*  Eaay  luIniiiKiil,"  udcKtibed  in  the  PkU.  Traia. 
lor  jose  iAT5,  dilfen  b  do  caeDliii  piniculir  fnm  NicbotuD't 
hydmneu.  Thii  ioitnuDrDt  wu  deviled  for  tbe  puipoie  of 
detecting  cnutcrfdt  coia,  apedilly  puneu  ind  liilf-piiDeu. 

■ttthor  idcn  to  1  (lu  iutrumeDt  eihibited  by  himiclf  mioy 
ytin  b^DR,  ukI  "  coDutinx  of  1  t>ubble  Eumiibcd  with  1  long 
ind  dendcr  iLera,  which  wu  to  be  put  into  levcnl  liquon,  to 
cDoipue  tad  euimite  their  ipecific  gnvitia."  Thit  Kein*  to 
be  the  lint  lefenau  to  tbe  hydrometer  in  modern  tlnei. 

li  ti(.  1  C  lepraefitt  tbe  loitTUaient  wed  for  (uineu,  tbe 
eiiralai  pluei  A  repeeVBiitig  plila  of  lead,  which  art  uttd  u 

'la  KkUsam'i  /htihI.  ».  Ss.  Cillan  Euvbe  SiJverte 
calW  UKBiioa  la  iht  epnn  "  De  PnadetUiui «  Meiuurii "  (cneiilly 


imin  ilaa  iminimeiit  for  ealimMing  the  ipedfic 
of  liquors,"  in  iccount  ol  which  wu  ptomised  by  Boyk 
;  number  ol  tbe  Plat.  Train.,  twi  did  oot  appear. 
•M  reprtKnted  it  B  (bg.  i),  which  b  copied  Imn 
-'■—■■'-"■-'"'  "--      'ri675,  b  leoenlly 


Robert  Boyli 

It  is  usually  mide  of  ^lu^  the  I01 
bulb  being  loided  with  mercury 


«  the 


vettiuL  The  quiatity  of 
meicuiy  or  ibol  iDMtled  dcpendi  upon 
the  density  oi  the  liquids  for  which  1 
the  bydromcier  is  to  be  employed,  ii 
being  cisentiil  that  the  whole  of  tbi 
bulb  should  be  iramer3ed  in  the  huvteii 
liquid  lor  which  the  instniment  is  used, 
while  the  length  ind  '''"~-'"  of  the 
stem  must  be  such  thit  the  bydra- 
meter  will  float  ia  the  li^test  Uquid 
for  which  it  it  required.  Tbe  item  b 
utuilly  divided  into  a  number  of  equal 
pirtt,  tbe  diviiiou  of  the  scale  betng 
varied  in  diflertDl  lulnUDenti,  iccoitt- 
ing  to  tbe  piupotM  for  which  Ihey  iie 
employed.  ffio.  1.— Boyle'i  New 

Let^V  denote  Ike  volume  ol  tbe  in-         Ewy  fnatiumcst. 
struoient  imnxTfted  (jj.  ol  liquid  dit- 
-1 — I.   ^„   -L ■___  gf  ,^  ^^yy  j^  ^^j^  ,j^  bvdin- 

gn  of  the  item,  I  the  leBiIh  ol  1  •cile 
IvUiont  oa  the  Men.  and  W  tbe  weifht 


^ 


? 


oflhein^ 


il>cnd  o, 
«, -■...w.be 
the  hydrometer 
Then,  by  the  pci 


leifhis  of  unit  volume  of  Ih 
■  of  ArehimedeT" 

W-Vwt;orwi-W/V.    AlB 

W-(V+(A)wi:or»,-W/{V+tt). 

■r-WffV+fiMt.aiid 

■.-W/(V+i.«S, 

a  of  the  letiml  liquid!  vary  lavendy  u  the  npcethc 

IoUdwi  ihai  the  deuitiei  of  the  levRil  Uquidi  ia 

then  H  txmma  the  ratio  of  the  vdume  of  the  iutru- 

he  nro  ol  the  acale  n>  that  of  one  of  the  Kile-diviiions. 

lower  part  of  the  iiutrumepi  replaced  by  ■  uniforRi 

iiuirumeDt  will  be  in  no  respect  tlteied.  and  the 
Doiunn  «  EDe  lur  will  be  at  a  dinance  of  N  icale-divivons  below 

In  (bii  cue  we  have  w.-W/tN+tVA:  or  tbe  demity  of  the 
liquid  viriem  inveratly  u  N+f>.  that  la.  ■•  tbe  whole  number  o( 
jcalf-diviuoDi  between  the  bottom  of  the  tube  and  the  plane  of 


rssi 


e  Kale  to  corrvapond  to 
«pondlag  liquids,  then 


WI(V+M}.t 


denuly  of  the  liqu^for  wb^h  I^  ii 
an  be  employed  is  W/V.  while  tbe  I' 
W/(V+>),  KlieRtrepiwnuthevo 


ifflinufTihe™ 

«i?^ii- 


.     Now. 
A  the  length  ol 


and  thereby  pnn 

B  we  increase  the  lenilb  of  (be  Kern  in 
ctional  area.     Hence,  to  obtain  gnat 
,   -.._...__  __.ittderab1e  range,  we  require  very  long 
•lender  Mems.  and  IDihew  two  objections  apply  in  iddition  to  The 

quealiofl  of  ponalaliiy;  lor.  in  the  first  plan,  an  ln«— -■■ 

■  very  loag  steal  rcqoimt  v*rydeepve*e1  of  liquid  to 


,  when  most  of  the  sti 
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be  equivalent  ta  a  sfigle  hydninKter  wjcli  A  stem  d(  yt  I 

» tutead  oJ  employing  «  number  cd  inatniments  diilerinff  <mlv 

llie  wcieIiu  with  which  Aiey  in  koded,  we  nay  employ  Ibe  bc 

._j  .i^._-^.  ijreight  dlher  by  adding  meieufy  or  fhot 

«-,  ., ^wned>  or  by  iltachiof  wets^ts  "« thr  # 


,andi1t> 

rWita 
Thoe  twoAperai] 
aiheinieTtdTdae 

wUie  il>c_idditi«i  of  tciibt 


"£\a";...., . 

to  a  fiveD  diviikn  of  tbe  icjde. 

exieriB  iacMU  the  ifiipbce- 

be  met.  u  in  Keene's  hydroneter,  by 


Tbe  fint  bydnmeter  intended  lot  the  dclermiDitlon  ol  the 

■tliched  when  ncccsuiy,  wu  that  coa- 
Miucted  by  Mr  Cluke  (inslmmcal-oiiker) 
■nd  dcKtibed  by  J.  T.  Dcup^"  '°  ^« 
PkOeapkiad  TrantaOitnt  roc  Much  ud 
April  I7JO,  No.  413,  p.  iiS.  The  talioviDg 
is  Deu^ulien'l  account  ■>[  the  isitnuDHit 
(fig.  >);- 

"  After  having  made  «nral,  fnjitlea  tnali 
„,    ,_™  .._,...„  .       "..muou.  «|uo™, 


t 


0,  J.-Clarkf'i  !l  sniu  to  A)?  0°' 
Kydrofneter.      emerge&iD  B),  wl 


n  ^the  X 


■  ol  in  tradt.     There  ai 


0  Olhcr  balli  r 

perieciEi"     ■■   '" '^'''        "" 

Oaike'i  bydiDRieteT.  as  afterwards  coostnicted 
of  the  eidse.  was  provided  with  Ihiny-l  wo  weigh 
gpirita  of  diSerent  specific  gravities^  and  eleven 
or  "  w«th(r  weigbis  "  as  they  were  called,  wbic 


Tbe  weighu  were  adjusted  foe  s 


ctfor 


diluted  to  below  10%  ovet  proof  in  order  10  avoid  Ihe  charge. 

for  excise  purposes  from  17S7  until  it  was  displaced  by  that  of 

Desagulicrs  himsoff  con&rrucled  a  hydrometer  of  the  ordinary 
type  for  comparing  the  specific  gravitirs  of  different  kinds  of 
water  (Deiaguliert'i  Eiprrimtntat  Phitoaphy.  ii.  IJ4).  In 
order  10  give  great  sensibility  to  the  instrument,  the  laiBe  glass 
bill  was  made  nearly  3  in.  in  diameitr,  while  the  stem  consisted  o( 
awireioin.  inlengthandonly^in.indiameler.  TheiniiruBieni 
weighed  4000  grains,  and  the  addition  ot  ■  grain  caused  it  to 
link  through  an  inch.    By  altering  the  quantity  of  shot  in  the 


small  halts  the! 


To  a^  iDstnimeDt  constmclcd  for  the  same  purpose,  but  od  1 
s^ili  luiger  scale  thao  that  ol  Desagulieis,  A.  Deparcieui  added 
a  snull  dish  on  Ibe  top  of  the  stem  for  the  leceptian  oi  tbe 
Wrights  oecesiary  10  sink  the  instrument  to  a  convenient  depth. 
The  efiect  of  weights  placed  in  such  a  disb  or  pan  is  of  course 
tbe  same  as  if  Ihey  mere  placed  within  the  bulb  s[  tbe  instruntenl. 
since  Ihey  do  tiot  alter  the  volume  ol  that  part  which  is  immencd. 

Tbe  Grst  inpoitant  irnpnivemcnt  in  the  hydrometei  afis 

who  adapted  (he  ucond  mode  of  construction  .  ' 
arranging  hii  instiument  so  as   always  to 
displace     the     same   volume   of   liquid^    its 
weight  being  varied  accordingly.    Instead  of 
a  scale,  only  a  single  mark  is  placed  upon  (he 


which  is 


ill  scale  pi 


weighUai 


placed  until  the  in 

upon  its  stem.  The  volume  of  the  displaced 
liquid  being  then  always  the  same,  its  density 
will  be  proportional  to  the  whole  weight 
supported,  that  is,  to  the  weight  of  the 
instrument  together  with  the  weightl  tequiied  , 
to  be  placed  in  the  scale  pan.  J 

Nicholson's  hydrometer  (fig.j)  comMnes  the 
characteristics  of  Fahrenheit's  hydrometer  and  sf  Boyle's  asay 
instrument.'  The  following  is  the  desciiption  given  ot  it  by 
W.  Nicholson  in  tbe  Uanduibr  Utmnirj,  ii.  374;— 

"  AA  represents  a  small  icale.    It  may  be  ukea  off  at  D.    [>ia- 

"  B  a  Rem  of  hardened  oicel  wire.    Diameter  rli  in. 

"  E  ^  hollow  copper  globe.     Diamela  J^  in.     Weifhl  with  stea 

^  ^a  simip  a  wire  «ewed  to  the  globe  at 


iilfS  i™ 


u  the  drawing,  wi 
mmenl  ittdT 

-aim  when  the  lower  ic 
lied  water  at  the  lempentui 
or  Mem.  Tbe  length  of  the  HI 

KItled,  the  loaw  Kale  nay 


re<^«o\Fahr. 

toTSe 

-   - beineteli 

made  lighter,  and.  consettuently.  the  gl —  „™  ,—  ,- .-- 

aoce  is  taken  from  the  surface  rA  tbe  fiobti  and  the  cootrary-" 
n  comparing  the  densities  of  diSerenI  liquids,  it  is  dear  that 
.  instrument  is  precisely  equivalent  to  that  of  Fahrenheil. 
.  must  be  employed  in  the  same  maimer,  weights  being  placed 
helopscaleonlyuntilthehydrometersinkstn  the  mark  tn  the 
p.  when  the  specihc  gravity  nf  the  liquid  will  be  proportional 
he  weight  of  the  instrument  together  with  the  weights  to  the 


be  subsequent  portion  ol  the  paper  above  referred  In, 
4n  explains  how  the  instronent  may  be  employed  ss  a 
meter,  since,  fluids  generally  expanding  more  than  the 
if  which  the  instnimeni  b  constructed,  the  instrument 

etermine  the  density  of  Bolids  heavier  than  water  widi  this 
icnt.  let  the  solid  be  placed  in  the  upper  «cak  pan.  and  let 
ghl  now  required  to  cause  (he  instrument  In  link  in  distilled 


ighl  now  required  in  the  scale  pan. 
tiuence  of  the  water  displaced  by 


h  Hence,  lince  iTie  «tight  ef  Iht 

The  above  example  illustrates  bow  Nicholson's  or  Fa] 
ydiometer  may  be  employed  as  a  weighing  machine 

Id  all  bydromei 


which  a  part  only  of  the 
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u  tnunened,  there  is  a  liability  to  error  in  consequence  of  the 
surface  tension,  or  capillary  action,  as  it  is  frequently  called,  along 
the  hne  off  contact  of  the  instrument  and  the  surface  of  the  liquid 
(see  CanUASY  Action).  This  error  diminishes  as  the  diameter 
of  the  stem  is  reduced,  but  is  sensible  in  the  case  of  the  thinnest 
stem  which  can  be  employed,  and  is  the  chief  source  of  error  in 
the  employment  of  Nicholson's  hydrometer,  which  otherwise 
would  be  an  instrument  of  extreme  delicacy  and  precision. 
The  following  is  Nicholson's  statement  on  this  point: — 

**  One  of  the  greatest  difficulties  which  attends  hydrostatkal 
expenmentk  arites  from  the  attraction  or  repulsion  that  obtains  at 
the  surface  of  the  water.  After  trying  many  experiments  to  obviate 
Che  trrefutarities  arising  from  this  cause,  1  find  reason  to  prefer  the 
•ample  ooe  of  carefully  wiping  the  whole  instrument,  and  especially 
the  stem,  with  a  clean  doth.  The  weights  in  the  dish  must  not  be 
esteemed  accurate  while  there  is  either  a  cumulus  or  a  cavity  in  the 
round  the  stem." 


It  b  posnble  by  applying  a  little  oil  to  the  upper  part  of  the 
bulb  of  a  common  or  of  a  Sikes's  hydrometer,  and  carefully 
placing  it  in  pure  water,  to  cause  it  to  float  with  the  upper  part 

of  the  bulb  and  the  whole  of  the  stem 
emerging  as  indicated  in  fig.  4,  when  it 
ought  properly  to  sink  almost  to  the  top 
of  the  stem,  the  surface  tension  of  the 
water  around  the  circumference  of  the 
drde  of  contact,  AA',  providing  the 
additional  support  required. 

The  universal  hydrometer  of  G.  Atkins, 
described  in  the  Phil.  Mag.  for  1808, 
xxxi.  S54.  is  merely  Nicholson's  hydro- 
meter with  the  sctew  at  C  projecting 
through  the  collar  into  which  it  is  screwed, 
and  terminating  in  a  sharp  point  above  the 
cup  G.  To  this  point  soft  bodies  lighter 
than  water  (which  would  float  if  placed  in 
the  cup)  could  be  attached,  and  thus  com- 
pletely immersed.  Atkins's  instrument  was 
constructed  so  as  to  weigh  700  grains,  and 
when  immersed  to  the  mark  on  the  stem 
in  distilled  water  at  60*  F.  it  carried  300 
grains  in  the  upper  dish.  The  hydrometer 
therefore  displaced  1000  grains  of  distilled 
water  at  6o''Fuind  hence  the  specific  gravity 
of  any  other  liquid  was  at  once  indicated 
by  adding  700  to  the  number  of  grains  in  the 
pan  reauired  to  make  the  instrument  sink  to 
the  mark  on  the  stem.  The  small  divisions  on  the  scale  corresponded 
to  differences  of  i^th  of  a  grain  in  the  weight  of  the  instrument. 

The  "  Gcaviroeter,"  constructed  by  Citizen  Guvton  and  described 
ia  Sukats0m's  j0mrnat,  410.  i.  iro,  differs  from  Nichdison's  instru- 
mcta  ta  being  constructed  of  glass,  and  having  a  cylindrical  bulb 
about  31  centimetres  in  length  and  33  millimetres  in  diameter. 
Its  weight  b  so  adjusted  that  an  additional  weight  of  5  grammes 
must  be  placed  in  the  upper  pan  to  cause  the  instrument  to  sink 
to  the  mmrk  00  the  stem  in  oisrilled  water  at  the  standard  temperature. 
The  imcnunent  b  provided  with  an  additiorul  piece,  or  "  plongeur," 
the  weight  of  whicB  exceeds  ^  grammes  by  the  weight  of  water  which 
It  dHpUccs;  that  b  to  my,  it  is  so  constructed  as  to  weigh  5  grammes 
in  water,  and  cooabts  of  a  glaaa  envelope  filled  with  mercury.  It  b 
c^ear  that  the  effect  of  this  "  plongeur,"  when  placed  in  the  lower 
pan.  b  exactly  the  same  as  that  of  the  5  gramme  weight  in  the  upper 
l^an  Without  the  extra  5  grammes  the  instrument  weighs  about  30 
s^immes,  and  therefore  noats  in  a  liquid  of  specific  gravity  •&. 
T.Sus  deprived  of  its  additional  weight  it  may  be  used  lor  spirits. 
To  use  the  instrument  for  liquids  of  much  greater  density  than 
vaT«r  additional  weights  must  be  placed  in  the  upper  pan,  and  the 
"  plongeur  "  b  then  placed  in  the  lower  pan  for  the  purpose  of  giving 
to  the  iiasftrument  the  requisite  stability. 

Charles's  balance  areometer  b  similar  to  Nicholson's  hydrometer, 
evrpf  that  the  lower  basin  admits  of  inversion,  thus  enabling  the 
mvtramcttt  to  be  employed  for  solids  lighter  than  water,  the  in- 
vrn rd  baaui  serving  the  same  purpose  as  the  pointed  screw  in 
Atkins's  modification  of  the  instrument. 

Adae's  sliding  hydrometer  is  of  the  ordiiury  form,  but  can  be 
adfuucd  for  liquids  of  widely  differing  specific  gravities  by  drawing 
Our  a  sliding  tube,  thus  changing  the  volume  of  the  hydrometer 
»h>le  its  weight  remains  constant. 

The  hydrcwnctcr  of  A.  Baum4,  which  has  been  extensively  used  in 
France,  consists  of  a  common  hydrometer  graduated  in  the  following 
manner.  Certain  fixed  points  were  first  determined  upon  the  stem 
ol  iKr  ifMrrvment.  The  first  of  these  was  found  by  immersing  the 
hvdrometer  iamife  water,  and  marking  the  stem  at  the  level  of 
the  lorfacr.  Tab  formed  the  aero  of  the  scale.  Fifteen  sUndard 
of  poie  comjnoa  salt  in  water  were  then  prepared,  contain- 


ing respectively  i.  3,  t, ...  15%  (by  weight)  of  dry  salt.  The 
hydrometer  was  plunged  in  these  solutions  in  order,  and  the  stem 
having  been  marked  at  the  several  surfaces,  the  degrees  so  obtained 
were  numbered  1,3.3,  •  •  •  15-  These  degrees  were,  when  necessary, 
repeated  along  the  stem  by  the  employment  of  a  pair  of  compasses 
till  80  degrees  were  marked  off.  The  instrument  thus  adapted  to 
the  determination  of  densities  exceeding  that  of  water  was  called  th« 
hydrometer  (or  salts. 

The  hydrometer  intended  for  densities  less  than  that  of  water, 
or  the  hydrometer  for  spirits,  b  constructed  on  a  similar  principle. 
The  instrument  b  so  arranged  that  jt  floats  in  pure  water  with 
most  of  the  stem  above  the  surface^  A  solution  conuining  10% 
of  pure  salt  b  used  to  indicate  the  zero  of  the  scale,  and  the  point  at 
which  the  instrument  floats  when  immersed  in  distilled  water  at 
10*  R.  (54i*  F.)  is  numbered  10.  Equal  diviuons  are  then  marked 
off  upwards  along  the  stem  as  far  as  the  50th  degree. 

The  densities  corresponding  to  the  several  degrees  of  Baum^'s 
hydrometer  are  given  by  Nkholson  {Journal  of  Philosophy ^  i.  89)  as 
follows: — 

Baumfs  Hydrometer  for  Spirits.    Temperature  10*  R. 


Degrees. 

Density. 

Degrees. 

Density. 

Degrees. 

Density. 

10 

I '000 

31 

•933 

31 

•861 

II 

•990 
•985 

33 
23 

•915 
•909 

32 
33 

•856 
•853 

13 

•977 

24 

•903 

34 

•847 

14 

•970 

U 

.897 

il 

•843 

\l 

•963 

•893 

•837 

•955 

11 

•886 

IJ 

•833 

\l 

•949 

•880 

•837 

•943 

29 

•874 

39 

•833 

19 

•935 
•928 

30 

•867 

40 

•817 

30 

Baumfs  Hydrometer  for  Salts. 


Degrees. 

Density. 

Degrees. 

Density. 

Degrees. 

Density. 

0 

I-OOO 

27 

1-330 

51 

1-547 

i 

9 

I -030 

30 

1-361 

54 

1-594 
1-659 
1-717 

I-OdO 

1-064 

^ 

1-295 
1-333 

S 

13 

1-089 

39 

1-373 

U 

::m 

\l 

1114 

42 

1-414 

M40 

Ji 

1-455 

69 

1-930 

31 

1-170 

1-500 

72 

3-000 

24 

1-300 

Cartier's  hydrometer  was  very  similar  to  that  of  Baum^,  Cartier 
having  been  employed  by  the  latter  to  construct  his  instruments  for 
the  French  revenue.  The  point  at  which  the  instrument  floated  io 
distilled  water  was  marked  10*  by  Cartier,  and  30* 
on  Cartier's  scale  corresponded  to  ^*  on  BaumC's. 

Perhaps  the  main  object  for  which  hydrometers 
have  been  constructed  is  the  determination  of  the 
value  of  spirituous  liquors,  chiefly  for  revenue 

Eurposes.     To  this  end  an  immense  variety  of 
ydrometers  have  been  devised,  differing  mainly 
in  the  character  of  their  scales. 

In  Spcer's  hydrometer  the  stem  has  the  form 
of  an  octagonal  prism,  and  upon  each  of  the  eight 
faces  a  scale  is  engraved,  indicating  the  percentage 
strength  of  the  spirit  corresponding  to  the  several 
divisions  of  the  scale,  the  eight  scales  being 
adapted  respectively  to  the  temperature  '35*,  40  , 
45*,  «)•,  55*.  6o*,  65*  and  70*  F.  Four  small  pins, 
whicn  can  be  inserted  into  the  counterpoise  of  the 
instrument,  serve  to  adapt  the  instrument  to  the 
temperatures  intermediate  between  those  for  which 
the  scales  are  constructed.  Willbm  Speer  was 
supervisor  and  chief  assayer  of  spirits  in  the  port 
of  Dublin.  For  a  more  complete  account  of  this 
instrument  see  Tilloch's  Phil.  Mai.,  xiv.  151. 

The  hydrometer  constructed  by  Jones,  of  Hol- 
born.  consists  of  a  spheroidal  bulb  with  a  rec- 
tangular stem  (fig.  5).     Between  the  bulb  and 
^nterpoise    is    placed    a    thermometer,  which 
serxTs  to  indicate  the  temperature  of  the  liquid, 
and  the  instrument  is  provided  with  three  weights 
which  can  be  attached  to  the  top  of  the  stem.    On 
the  four  sides  of  the  stem  AD  are  engraved  four 
scales  corresponding  respectively  to  the  unloaded  Fic.^. — Jones's 
instrument,  and  to  the  instrument  loaded  with  the     Hydrometer, 
respective  weights.   The  instrument  when  unloaded 
nerves  for  the  range  from  74  to  47  over  proof;  when  loaded  with  the 
first  weight  it  indicates  from  46  to  13  over  proof,  with  the  second 
we^t  Irom  13  over  proof  to  39  under  proof,  and  with  the  third 
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from  3j)  under  proof  to  pure  water,  the  mdu9tion  oorrespondinff  to 
whidi  u  marked  W  at  tlw  bottom  of  the  fourth  scale.  One  side  of  the 
stem  AD  is  showd  in  fig.  St  the  other  three  in  fig.  6.  The  thermos 
meter  b  also  provided  with  four  scales  corresponding  to  the  scales 
above  mentioned.   Each  scale  has  its  aero  in  the  middle  correspond- 

®  ing  to  60*  F.    If  the  mercury  in  the  thermo- 

/T\  (^\  meter  stand  above  thia  aero  the  tpirit  must 
\^y  \^^  be  reckoned  weaker  than  the  hydrometer  in- 
dicates by  the  number  on  the  thermometer 
scale  level  with  the  top  of  the  mercury,  while 
if  the  thermometer  indicate  a  temperature 
k>wer  than  the  aero  of  the  scale  (fio'^F.)  the 
spirit  must  be  reckoned  stronger  by  the  scale 
reading.  At  the  side  of  each  01  the  four 
scales  on  the  stem  of  the  hydrometer  is  en- 
graved a  set  of  small  numbers  indicating  the 
contraction  in  volume  which  would  be  experi- 
enced if  the  requisite  amount  of  water  (or 
sfurit)  were  added  to  bring  the  sample  tested 

B— -        — —    to  the  proof  strength. 
m         9       The  hydrometer  constructed  by  Dicas  of 
CI        LM   Liverpool  u  provided  with  a  sliding  scale  which 
Fig.  6.  can  be  adjusted  for  different  temperatures,  and 

which  also  indicates  the  contraction  in  volume 
inddent  on  bringing  the  spirit  to  proof  strength.  It  is  provided 
with  thirty-six  diHerent  weights  which,  with  the  ten  diviaons  on  the 
stem,  form  a  scale  from  o  to  ^70.  The  employment  of  so  many 
weights  renders  the  instrument  lU-adaptcd  for  practical  work  where 
speed  is  ah  object. 

This  instrument  was  adopted  by  the  United  States  in  1790,  but 
was  subsequently  discarded  by  the  Internal  Revenue  Service  for 
another  type.  In  this  latter  form  the  observations  have  to  be  nuule 
at  the  standard  temperature  of  60*  F..  at  which  the  graduation  100 
corresponds  to  proof  spirit  and  200  to  absolute  alcohol.  The  need 
of  adjustable  weights  w  avoided  by  employing  a  set  of  five  instru- 
ments,graduatedrespectivelyo*-ioo*,8o -I30*,  loo*-i^*,  ijo'-ito*. 

l6o".200*.  The  reading  gives  tne  volume  of 
proof  spirit  equivalent  to  the  volume  of  liquor; 
thus  the  readings  80*  and  lao*  mean  that  100 
volumes  of  the  test  liquors  contain  the  same 
amount  of  absolute  alcohol  as  80  and  120 
volumes  of  proof  spirit  respectively.  Proof 
spirit  is  defined  In  the  United  States  as  a 
mixture  of  alcohol  and  water  which  contains 
equal  volumes  of  alcohol  and  water  at  60*  F., 
the  alcohol  having  a  specific  gravity  of  0-7939 
at  60*  as  compared  with  water  at  its  maximum 
density.  The  specific  gravity  of  proof  spirit  u 
0*93353  at  60*;  and  100  volumes  of  the 
mixture  b  made  from  50  volumes  of  absolute 
alcohol  and  ^-71  volumes  of  water. 

Quin's  umversal  hydrometer  is  described  in 
the  TroHsaclums  of  4he  Society  </  Arts,  vilL 
^.  It  u.  provided  with  a  sliding  rule  to  adapt 
It  to  different  temperatures,  and  has  four  scales, 
one  of  which  is  graduated  for  .spirits  and  the 
other  three  serve  to  show  the  strengths  of 
worts.  The  peculiarity  of  the  instrument  con- 
sists in  the  pyramidal  form  jsjven  to  the  stem, 
which  renders  the  scale-divisions  more  neariy 
equal  in  length  than  they  would  be  on  a  pri»> 
matic  stem. 

Atkins's  hydrometer,  as  originally  constructed, 
is  described  in  NichMsou's  JounuU,  Bvo,  ii. 
376.  It  is  made  of  brass,  aind  b  provided 
with  a  sphermdal  bulb  the  axb  of  which  b 
3  in.  in  length,  the  conjugate  diameter  being  i| 
in.  Tha  whole  length  of  the  instrument  b 
6  in.,  the  stem  square  of  about  ^-in.  side,  and  the 
weight  about  400  grains.  It  w  provided  w:th 
four  weights,  marked  i,  3,  3,  4,  and  weighing 
respectively  20,  ao,  61  and  84  grains,  which  can 
be  attached  to  the  shank  of  the  instrument  at 
C  (fie.  7)  and  retained  there  by  the  fixed  weight 
B.  The  scale  engraved  upon  one  face  of  the 
stem  contains  fifty-five  divisions,  the  top  and 
bottom  being  marked  0  or  zero  and  the  alter- 
nate intermediate  divirions  (of  which  there  are 
twenty-six)  being  marked  with  the  letters  of  the  alphabet  in  order. 
The  four  weights  are  so  adjusted  that,  if  the  instrument  floats  with 
the  stem  emerging  as  far  as  the  lower  division  o  w'ith  one  of  the 
weights  attached,  then  replacing  the  weight  by  the  hext  heavier 
causes  the  instrument  to  sink  through  the  whole  length  of  the  scale 
to  the  upper  division  o.  and  the  first  weight  produces  the  same  effect 
when  applied  to  the  naked  instrument.  The  stem  b  thus  virtually 
extendea  to  five  times  its  len8;th,  and  the  number  of  divisions  in- 
creased practically  to  272.  when  no  weight  is  attached  the  instru- 
ment indicates  densities  from  -806  to  -843:  with  No.  1  it  registers 
from  '843  to  'SSo.  with  No.  2  from  -880  to  -918.  with  No.  3  from  -918 
to  •958,  and  with  No.  4  from  '958  to.  i*ooo,  the  temperature  betng 
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55*  F.  It  will  thus  be  seen  that  the  whole  length  of  the  stem  cone* 
sponds  to  a  difference  of  density  of  about  SH,  and  one  division  to 
about  •00074.  indkating  a  difference  of  little  more  than  i  %  in  the 
strength  of  any  sample  of  nirits. 

The  instrument  b  providied  with  a  sliding  rule,  with  scales  corre- 
qx>nding  to  the  several  weights,  which  indicate  the  spedfic  gravity 
corresponding  to  the  several  divisions  of  the  hydrometer  acafe  oon- 
pared  with  water  at  55*  F.  The  slider  upon  the  rule  serves  to  adjust 
the  scale  for  different  temperatures,  ancl  then  indicates  the  strength 
of  the  ^irit  in  percentages  over  or  under  proof.  The  slider  b  also 
provided  with  scales,  marked  respectively  Dicas  and  Clarke,  which 
serve  to  show  the  readinn  which  would  nave  been  obtained  had  tbe 
instruments  of  those  makers  been  employed.  Tbe  tine  on  the  scale 
marked  "concentration"  indicates  toe  diminution  in  volume 
consequent  upon  reducing  the  sample  to  proof  strength  (if  it  b  Mcr 
firoof,  O.P.)  or  upon  redfudng  proof  spirit  to  the  strength  of  the 
sample  (if  it  b  unider  Proof,  U^.;.  By  applying  the  several  weights 
in  succession  in  addition  to  Na  4  the  instrument  can  be  employed  for 
liqukb  heavier  than  water;  and  graduations  on  tbe  other  three  sides 
of  the  stem,  together  with  an  additional  slide  rule,  adapt  the  iastni- 
ment  for  the  determination  of  the  strength  of  worts. 

Atkins  subsequently  modified  the  instrument  {NichoboH*s  Jourwel, 
8vo,  iiL  ^)  t^  constructing  the  different  weights  of  differest 
shapes,  \i2.  dicular,  square,  triangular  and  pentagonal,  instead 
of  numbering  them  i,  2,  3  and  4  respectively,  a  figure  of  the 
weight  being  stamped  on  the  sliding  rule  opposite  to  every  letter  b 
the  series  to  which  it  belongs,  thus  diminishing  the  probability  of 
mistakes.  He  also  replaced  the  letters  on  the  stem  by  the  corre- 
sponding specific  gravities  referred  to  water  as  unity.  Further 
information  concerning  these  instruments  and  the  state  of  hydro- 
metry  in  1803  will  be  found  in^  Atkins's  pamphlet  Om  the  RaaHom 
between  the  Specific  Crarities  and  tke  Slreng^  of  Spiriimone  Lignora 
(1803);  or  PiuL  Mag.  zvi.  26-33,  ao5-3i2,  305-312;  xvii.  204-210 
»nd  329:3*1. 

In  G^y-Lussac's  alcoholometer  the  scale  b  divided  into  100  parts 

volume  of  alcohol  at 
rresponding  to  tbe  purest 
'79*7)  and  the  lowest  divisioa 
corresponding  to  pure  water.  'A  table  provides  the  necessary 
corrections  fiu"  other  temperatures. 

•  Tralles's  hydrometer  differs  from  Gay-Lussac's  oidy  in  being 
graduated  at  4*  C.  instead  of  15*  C,  and  uking  akohoi  of  density 
'7939  at  15-5*  C.  for  pure  alcohol  instead  of  -7947  as  taken  by  Gay- 
Lussac  (Keenc's  Handbook  ef  Hydrometry). 

In  Beck's  hydrometer  the  aero  of  the  scale  corresponds  to  density 
I'ooo  and  the  division  30  to  density  *650,  and  equal  divisions  oa 
the  scale  are  continued  as  far  as  b  required  in  both  directioos. 

In  the  centesimal  hydrometer  of  Francoeur  the  volume  of  the 
stem  between  successive  divisions  of  the  scale  is  always  ii«th  of  the 
whole  volume  immersed  when  the  instrument  floats 


in  water  at  4"  C.    In  order  to  graduate  the  stem 


n 


m 


H 
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the  instrument  b  first  weighed,  then  immersed 
distilled  water  at  4*  C,  and  uie  line  of  flotation 
marked  aero.  The  first  degree  b  then  found  by 
placing  on  the  top  of  the  stem  a  weight  equal  to 
ri»th  of  the  weight  of  the  instrument,  which  in- 
creasesthe  volume  immersed  by  ii«th  of  the  original 
vtrfume.  The  addition  to  the  top  of  the  stem  of 
successive  weights,  each  ii«th  of  the  weight  of  the 
instrument  itself,  serves  to  determine  the  success 
sive  degrees.  The  leneth  of  100  divisions  of  the 
scale,  or  the  length  of  the  uniform  stem  the  volume 
of  which  would  be  equal  to  that  of  the  hydrometer 
up  to  the  aero  graduation,  Francorar  called  the 
"  modulus  "  of  the  hydrometer.  He  constructed 
his  instruments  of  glass,  using  different  instruments 
for  different  portions  of  tbe  scale  (Francorar,  Trait4 
d'arfomHrie,  Paris,  1842). 

Dr  Bori^  of  MontpeDicr  constructed  a  hydro- 
meter, which  was  basied  upon  the  resulu  of  his 
experiments  on  mixtures  of  alcohol  and  water. 
The  interval  between  the  points  corresponding  to 
pure  alcohol  and  to  pure  water  Bonfs  divided 
into  100  .equal  parts,  though  the-  stem  was  pro-  Fic.  8. — Sikcs's 
longed  so  as  to  contain  only  10  of  these  divisions,  Hydrmneter. 
the  other  90  being  provided  for  by  the  addition  of  o 
woehts  to  the  bottom  of  the  instrument  as  in  Clarke's  hydrometer 

Tne  instrument  which  has  no#  been  exdusivriy  used  for  revenue 
purposes  for  neariy  a  century  is  that  assoriated  with  the  name  of 
Bartholomew  Sikes,  who  was  correspondent  to  the  Board  of  Excise 
from  1774  to  1783,  and  for  some  time  collector  of  excise  for  Hertford- 
shire. 

Sikes's  hydrometer,  on  account  of  its  similarity  to  that  of  Bonds, 
appears  to  have  been  borrowed  from  that  instrument.  It  b  made 
of  gilded  brass  or  silver,  and  consists  of  a  spherical  ball  A  (fig.  6>. 
i-S  in.  in  diameter,  below  which  is  a  weight  B  connected  with  the 
boll  by  a  short  conical  stem  C.  The  stem  D  is  rectangular  in  secticn 
and  anout  3I  in.  in  length.  Thb  b  divided  into  ten  equal  parts,  each 
of  which  IS  subdivided  into  five.  As  in  Boris's  instrument,  a 
of  9  weights,  each  of  the  form  shown  at  E.  serves  to  extend  the 
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to  100  prifldpiJ  dhridoiM.  In  the  centre  of  each  weight  b  a  hole 
capable  of  admitting  the  lowest  and  thicke>t  end  of  the  conical  stem 
C.  and  a  slot  b  cut  mto  it  just  wide  enoush  to  allow  the  upper  part 
of  the  cone  to  pass.  Each  weight  can  thus  be  dropped  on  to  the 
lower  stem  co  as  to  rest  on  the  counterpoise  B.  The  weights  are 
maHced  10,  ao,  .  .  .  90;  and  in  using  the  instrument  that  weight 
must  be  ariectcd  which  will  allow  it  to  float  in  the  liquid  with  a 
portion  cmly  of  the  stem  submerged.  Then  the  reading  of  the  scale 
at  the  line  of  flotation,  added  to  the  number  on  the  weight,  gives  the 
reading  required.  A  small  suDemuroerary  weight  F  b  added,  which 
can  be  placed  upon  the  top  01  the  stem.  F  b  so  adjusted  that  when 
the  60  wcigbt  b  placed  on  the  lower  stem  the  instrument  sinks  to 
tbe  same  point  in  distilled  water  when  F  b  attached  as  in  proof 
•pint  when  F  b  removed.  The  best  instruments  are  now  constructed 
for  revenue  purposes  of  silver,  heavily  gilded,  because  it  was  found 
that  saochanc  acid  contained  in  some  spirits  attacked  brass  behind 
Chegildinc. 

Tm  ioUamng  table  gives  the  specific  gravities  corresponding  to  the 
principsl  graduations  on  Sikes's  hydrometer  at  60*  F.  and  6a*  F., 
together  wkh  the  corresponding  strengths  of  spirits.  The  latter  are 
baaed  npoa  the  tables  ol  Charies  Gilpin,  clerk  to  the  Royal  Society, 
for  whka  the  reader  b  referred  to  the  Phil.  Trans,  for  1794.  Gilpin's 
work  b  a  model  for  its  accuracy  and  thoroughness  of  detail,  and  hb 
results  have  scarcely  been  improved  upon  by  more  recent  workers. 
The  merit  of  Sikes's  system  lies  not  so  much  m  the  hydrometer  as  in 
ifdcte  system  of  tables  by  which  the  readinss  of  the  instru- 
are  at  once  converted  into  percentage  of  prooT^urit. 

Uu  Dtmsities  corresponding  to  Ikt  IndicaHons  of 
Sikes's  Hydrometer. 
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la  the  abowe  table  for  Sikes's  hydrometer  two  densities  are  given 
correspoodinf  to  each  of  the  degrees  30, 10.  40,  50,  60,  70,  80  and  00. 
;.wi;^»;«H  that  the  successive  weights  bekmnne  to  the  particular 
aa^truaeat  for  which  the  Ubie  has  been  calculated  do  not  quite 
acne  The  disuepancy,  however,  does  not  produce  any  sensible 
error  &a  the  strengtli  of  the  corresponding  spirit. 

A  table  which  uidicates  the  weight  per  gallon  of  spirituous  liquors 
for  every  ilenree  of  Sikes's  hydrometer  is  printed  in  23  and  34  Vict.  c. 
114.  achedule  B.  Thb  table  differs  slightly  from  that  given  above. 
whach  has  been  abridged  from  the  uble  given  in  Keene  s  Handboolt 
oj  Hjdrmmttrj,  apparaotly  oa  account  of  the  equal  divisions  on 


Sikes's  scale  having  been  taken  as  coi  responding  to  equal  increments 
of  density. 

Sikes's  hydrometer  was  esublished  for  the  purpose  of  collecting 
the  revenue  of  the  United  Kingdom  by  Act  of  Pariiament,  56  Geo. 
III.  c.  140.  by  which  it  was  enacted  that  "  all  spiriu  shall  be  deemed 
and  taken  to  be  of  the  degree  of  strength  which  the  said  hydrometers 
called  Sikes's  hydrometers  shall,  upon  trbl  by  any  officer  or  officers 
of  the  customs  or  excise,  denote  such  spirits  to  be."  Thb  act  came 
into  force  on  January  5, 1817.  and  was  to  have  remained  in  force  until 
August  1, 1818.  but  was  repealed  by  58  Geo.III.c.  38,  which  esublished 
Sikes's  hydrometer  on  a  permanent  footing.  By  3  and  4  Will.  IV. 
c«  52i  f  >23t  it  was  further  enacted  that  the  same  instrumenu  and 
methods  shoukl  be  employed  in  determining  the  duty  upon  im- 
ported spiriu  as  should  in  virtue  of  any  Act  of  Parlbment  be  em- 
Kloyed  in  the  determination  of  the  duty  upon  spirits  distilled  at 
ome.  1 1  is  the  practice  of  the  officers  of  the  inland  revenue  to  adj  ust 
Sikes's  hydrometer  at  6a*  P.,  that  being  the  temperature  at  whkh  the 
imperial  gallon  b  defined  as  conuining  10  lb  avoirdupob  of  dbtilled 
water.  The  specific  gravity  of  any  sample  of  spirits  thus  determined, 
when  multiplied  hy  ten.  gives  the  weight  in  pounds  per  imperial 
gallon,  and  the  weight  of  any  bulk  of  spuriu  divided  by  thb  number 
gives  its  volume  at  once  in  imperial  gallons. 

Mr  (afterwards  Colonel)  J.  B.  Keene,  of  the  Hydrometer  Office, 
London,  has  constructed  an  instrument  after  the  mod^  of  Sikes's, 
but  provided  with  twelve  weighu  of  different  masses  but  equal 
volumes,  and  the  instrument  b  never  Used  without  having  one  of 
these  attached.  When  loaded  with  either  of  the  lightest  two  weighu 
the  instrument  b  specifically  lighter  than  Sikes's  hydrometer  when 
unkaded.  and  it  may  thus  be  used  for  specific  gravities  as  low  as 
that  of  absolute  akohol.  The  volume  of  each  weight  being  the  same, 
the  whole  volume  immersed  b  always  the  same  wd«b  it  noaU  at  the 
same  mark  whatever  weight  may  be  attached. 

Besides  the  above,  many  hydrometers  have  been  employed  for 
specbl  purposes.  Twaddeil's  tiydrometer  b  adapted  for  densities 
greater  than  that  of  water.  The  scale  is  so  arranged  that  the  reading 
multiplied  by  5  and  added  to  1000  gives  the  specific  gravity  with 
reference  to  water  as  1000.  To  avoid  an  inconveniently  long  stem, 
different  instrumenu  are  empbyed  for  different  paru  of  tM  scale 
as  mentioned  above. 

The  lactometer  constructed  by  Dicas  of  Liverpool  b  adapted  for 
the  determination  of  the  quality  of  milk.  It  resembles  Sikes's 
hydrometer  in  other  respects,  but  b  provided  with  eight  weights. 
It  b  also  provided  with  a  thermometer  and  slide  rule,  to  reduce  the 
reading  to  the  sUndard  temperature  of  55*  F.  Any  determination 
of  density  can  be  uken  only  as  affording  prima  facie  evidence  of  the 
quality  of  milk,  as  the  removal  of  cream  and  the  addition  of  water  are 
operations  whkh  tend  to  comoensate  each  other  in  their  influence  on 
the  density  of  the  liquid,  so  that  the  lactometer  camnot  be  regarded 
as  a  relbble  instrument. 

The  marine  hydrometers,  as  supplied  by  the  Britbh  government 
to  the  royal  navy  and  the  merchant  marine,  are  glass  instruments 
with  slender  stems,  and  generally  serve  to  indicate  specific  gravities 
from  i>ooo  to  1*040.  Before  being  issued  they  are  comrarcd 
with  a  sUndard  instrument,  and  their  errors  determined.  They 
are  employed  for  uking  observations  of  the  density  of  sea-water. 

The  sahnometer  b  a  hydrometer  originally  intended  to  indicate 
the  strength  of  the  brine  in  marine  boilers  in  which  sea-water  b 
employed.  Saunders's  salinometer  consists  of  a  hydrometer  which 
floats  in  a  chamber  through  which  the  water  from  the  boiler  b 
allowed  to  flow  in  a  gentle  stream,  at  a  temperature  of  aoo*  F. 
The  peculbrity  of  the  instrument  consisu  in  the  stream  of  water, 
as  it  enters  the  hydrometer  chamber,  being  made  to  impinge  against 
a  dbk  of  meul,  by  whkh  it  b  broken  into  drops,  thus  liberating  the 
steam,  which  would  otherwise  disturb  the  instrument. 

The  use  of  Sikes's  hydrometer  necessiutes  the  employment  of  a 
considerable  quantity  of  spirit.  For  the  testing  of  spirits  in  bulk  no 
more  convenient  instrument  has  been  devised,  but  where  very  smalt 
quantities  are  available  more  suiuble  laboratory  methods  roust  be 
adopted. 

In  England,  the  Finance  Act  1907  {"j  Ed.  VII.  c.  13),  section  4, 
provid^  as  follows:  (i)  The  Coromissioners  of  Customs  and  the 
Commissioners  of  Inland  Revenue  may  jointly  make  regulations 
authoruing  the  use  of  any  means  described  in  the  regulations  for 
asceruining  for  any  purpose  the  strength  or  weight  01  spirits.  (2) 
Where  under  any  enactment  Sykes's  (xt^)  Hydrometer  b  directed  to 
be  used  or  may  be  uied  for  the  purpose  of  asceruining  the  strength 
or  weight  of  spirits,  any  means  so  authorised  by  regulations  may  be 
used  instead  01  Sykes's  Hydrometer  and  references  to  Sykes's  Hydro- 
meter in  any  enactment  shall  be  construed  accordingly.  (3)  Any 
regulatwns  made  under  this  section  shall  be  published  in  the  London, 
Edinburgh  and  Dublin  Gazette,  and  shall  talcc  effect  from  the  date  of 

(publication,  or  such  later  date  as  may  be  mentioned  in  the  regulations 
or  the  purpose.  (|)  The  expression  "  spiriu  "  in  thb  section  has  the 
same  meaning  as  in  the  Spirits  Act  1880.  (W.  G.) 

HYDROPATHY,  the  name  given,  from  the  Greek,  to  the 


"  water-cure,"   or  the  treatment  of  disease  by  water,  used 

outwardly  and  inwardly.     Like  many  descriptive  names,  the 

word  "  hydropathy  "  b  defective  and  even  misleading,  the  active 

I  agents  in  the  treatment  being  beat  and  cold,  of  which  water 
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is  little  more  thin  tlie  irdikle,  and  not  tlie  only  one.    Tliermo- 
therapeutics  (or  thennothetapy)  is  a  term  less  open  to  objection. 

Hydropathy,  as  a  formal  system,  dates  from  about  1829, 
when  Vincenz  Priessnitz  (i8ox>i85i),  a  farmer  of  Grafenberg 
in  Siksia,  Austria,  began  his  publk  career  in  the  paternal 
homestead,  extended  so  as  to  accommodate  the  increasing 
numbers  attracted  by  the  fame  of  his  cures.  Two  English 
works,  however,  on  the  medical  uses  of  water  had  been  translated 
into  German  In  the  century  preceding  the  rise  of  the  movement 
under  Priessnitz.  One  of  these  was  by  Sir  John  Floycr  (1649- 
1734),  a  physician  of  Lichfield,  who,  struck  by  the  remedial  use 
of  certain  ^>rings  by  the  neighbouring  peasantry,  investigated 
the  history  of  cold  bathing,  and  published  in  1702  his  *'^vxf»- 
Xovoio.  or  the  History  of  Cold  Bctking,  both  Ancient  und  Uodern.** 
The  book  ran  through  six  editions  within  a  few  years,  and  the 
translation  was  largely  drawn  upon  by  Dr  J.  S.  Hahn  of  Silesia, 
in  a  work  published  in  1738,  On  the  Healing  Virtues  of  CM 
IValer^  Inmcrdiy  and  Outwardly  applied,  as  prated  by  Experience. 
The  other  <work  was  that  of  Dr  James  Currie  (1756-1805)  of 
Liverpool,  entitled  Medical  Reports  on  the  Effects  of  Water,  Cold 
and  Warm,  as  a  remedy  in  Peters  and  other  Diseases,  published 
in  1797,  and  soon  after  translated  into  (Serman  by  Michaelis 
(1801)  and  Hegewisch  (1807).  It  was  highly  popular,  and  first 
[Jaced  the  subject  on  a  scientific  basis.-  Hahn's  writings  had 
meanwhile  created  much  enthusiasm  among  his  countrymen, 
societies  having  been  everywhere  formed  to  promote  the  medidnal 
and  dietetic  use  of  water;  and  in  1804  Professor  Ortd  of  Ansbach 
republished  them  and  quickened  the  popular  movement  by 
unqualified  commendation  of  water  drinldng  as  a  remedy  for  all 
diseases.  In  him  the  rising  Priessnitz  found  a  zealous  advocate, 
and  doubtless  an  instructor  also. 

At  Griienberg,  to  which  the  fame  of  Priessnitz  drew  people  of 
every  rank  and  many  countries,  medical  men  were  conspicuous 
by  their  numbers,  some  being  attracted  by  curiouty,  others  by 
the  desire  of  knowledge,  but  the  majority  by  the  hope  of  cure 
for  ailments  which  had  as  yet  proved  incurable.  Many  records 
of  experiences  at  Gr&fenberg  were  published,  all  more  or  less 
favotuable  to  the  claims  01  Priessnitz,  and  some  enthusiastic 
in  their  estimate  of  his  genius  and  penetration;  Captain  Qaridge 
introduced  hydropathy  into  England  in  1840,  his  writings  and 
lectures,  and  later  those  of  Sir  W.  Erasmus  Wilson  (1809-1884), 
James  Manby  Gully  (180S-1883)  and  Edward  Johnson,  making 
numerous  converts,  and  filling  the  establishments  opened  soon 
after  at  Malvern  and  elsewhere.  In  Germany,  France  and 
America  hydropathic  establishments  mult^>lied  with  great 
rapidity.  Antagonism  ran  high  between  the  old  practice  and 
the  new.  Unsparing  condemnation  was  heaped  by  each  on  the 
other;  and  a  l^al  prosecution,  leading  to  a  royal  commission 
of  inquiry,  served  but  to  make  Priessnitz  and  his  system  stand 
higher  in  public  estimation. 

Increasing  popularity  diminished  before  long  that  timidity 
which  had  in  great  measure  prevented  trial  of  the  new  method 
from  being  made  on  the  weaker  and  more  serious  class  of  cases, 
and  had  caused  hydropathists  to  occupy  themselves  mainly  with 
a  sturdy  order  of  chronic  invalids  well  able  to  bear  a  rigorous 
regimen  and  the  severities  of  unrestricted  crisis.  The  need  of  a 
radical  adaptation  to  the  former  class  was  first  adequately 
recognized  by  John  Smedley,  a  manufacturer  of  Derbyshire, 
who,  impressed  in  his  own  person  with  the  severities  as  well  as 
the  benefits  of  "  the  cold  water  cure,"  practised  among  his  work- 
people a  milder  form  of  hydropathy,  and  begam  about  1852  a 
new  era  in  its  histoty,  founding  at  Blatlock  a  counterpart  of  the 
establishment  at  Grifcnberg. 

Ernst  Brand  (1826-1897)  of  Berlin,  Riljen  and  Theodor  von 
JOrgensen  of  Kiel,  and  Kari  Liebermeister  (1833-iQox)  of 
Basel,  between  i860  and  1870,  employed  the  cooling  bath  in 
abdominal  typhus  with  striking  residts,  and  led  to  its  introduc- 
tion to  England  by  Dr  Wilson  Fox.  In  the  Franco-Orman 
war  the  cooling  bath  was  largely  employed,  in  conjunction 
frequently  with  quinine;  and  it  now  holds  a  recognized  position 
in  the  treatment  of  hyperpyrexia.  The  wet  sheet  pack  has 
become  part  of  medical  practice;  the  Turkish  bath,  introduced 


by  David  Urqufaart  (1805-1877)  into  England  on  hb  icium  firam 
the  East,  and  ardently  adopted  by  Dr  Richard  Baiter  (180^ 
1870)  of  Cork,  has  become  a  public  institution,  and,  with  the 
*'  morning  tub  "  and  the  general  praaice  of  water  drinking,  is 
the  most  noteworthy  of  the  many  contributions  by  hydropathy  to 
public  health  (see  Baibs,  ad  fin,). 

The  appliances  and  arrangements  by  means  of  which  beat  and 
cold  are  brought  to  bear  on  the  economy  are — (a)  Packings,  hoc 
and  cold,  Kcnenl  and  kical.  sweating  and  cooling:  (6)  hoc  air  and 
steam  baths;  (c)  general  baths,  of  hoc  water  and  cold:  {4)  tiu, 
spinal,  head  and  foot  baths;  (r)  bandages  (or  oompreaaes),  wet  and 
dry;  also  (/)  fomentations  and  poultices,  hoc  ana  cold,  yit*pi«pf. 
stupes,  nibbtnga  and  water  potatAons,  hot  and  cold. 

(a)  Packings.— The  full  pack  consists  of  a  wet  sheet  enveloping 
the  body,  with  a  number  of  dry  blankets  packed  tightly  over  it.  in- 
cluding a  macintosh  covering  or  not.  In  an  boor  or  leas  these  are 
removed  and  a  general  bath  administered.  The  pock  as  a  defivrntivc, 
sedative,  sudorific  and  stimulator  of  cutaneous  excretion.  There 
are  numerous  modifications  of  it,  notably  the  cooling  pack,  wbere 
the  wrappings  are  loose  and  scanty,  permitting  evaporation,  and 
the  apfriication  of  indefinite  duration,  the  sheet  being  rewetted  as  it 
dries:  this  is  of  great  value  in  protracted  febrile  conditions.  There 
are  aho  local  packs,  to  trunk,  limbs  or  head  separately,  which  are 
derivative,  soothing  or  •tinrntlarii^,  aooording  to  drettnutaaoe  and 
detaiL 

(ft)  Hot  air  baths,  the  chief  of  which  u  the  Turkish  (properly, 
the  Roman)  bath,  consisting  of  two  or  more  cKaroben  rangii^  a 
temperature  from  120*  to  312*  or  higher,  but  mainly  used  at  150' (or 
curative  purposes.  Exposure  is  from  twenty  minutes  up  to  two  hours 
according  to  the  effect  sought,  and  is  followed  by  a  genml  bath,  and 
occasionuly  by  soaping  and  shampooing.  It  is  stimulatii^,  deriva* 
tive,  depurative,  sudonfic  and  alterative,  powerfully  promotmg  tissue 
change  bv  increase  of  the  natural  waste  and  repau*.  It  determines 
the  blooa  to  the  surface,  reducing  internal  congestions,  is  a  potent 
diaphoretic,  and.  through  the  extremes  of  heat  and  cold,  b  an  effective 
nervous  and  vascular  stimulant  and  tonic  Moriiid  grovths  and 
secretions,  as  also  the  uraemic,  gouty  and  rheumatic  diathesis,  are 
beneficially  influenced  by  it.  The  full  pack  and  Turkish  bath  have 
between  them  usurped  the  place  and  bettered  the  function  of  the 
once  familiar  hot  bath.  The  Russian  or  steam  bath  and  the  lamp 
bath  are  primitive  and  inferior  varieties  of  the  modem  TurUsa 
bath,  the  atmosphere  of  which  cannot  be  too  dry  and  pure. 

(c)  General  baths  comprise  the  rain  (or  needle).  ^>ray  (or  rase), 
shower,  shallow,  plunge,  douche,  wave  and  common  morning 
sponge  baths,  vith  the  dripping  sheet,  and  hot  and  cold  apo 
and  are  combinations,  as  a  rule,  of  hot  and  cold  water. 
are  stimulating,  tonic,  derivative  and  detergent. 

(d)  Local  baths  comprise  the  sits  (or  sitting),  douche  (or  spouting), 
spinal,  foot  and  head  baths,  of  hot  or  cold  water,  singly  or  in  com- 
bination, successive  or  alternate.  The  sits,  head  and  foot  baths  are 
used  "  flowing  "  on  occasion.  The  application  of  cold  by  **  Leiter's 
tubes**  is  e«ctive  for  reducing  inflammatioo  (r.g.  in  meningitis 
and  in  sunstroke);  in  these  a  network  of  metal  or  indiarubber 
tubiiMt  b  fitted  to  the  part  affected,  and  cold  water  kept  con- 
tinuously flowing  througn  them.  Rapid  alternations  of  hot  and  cold 
water  have  a  powerful  effect  in  vascular  stasb  and  lethargy  of  the 
nervous  system  amd  absorbents,  yielding  valuable  results  in  local 
congestions  and  chronic  inflammations. 

(t)  Bandages  (or  compresses)  are  of  two  kinds, — eooUni,  of  wet 
material  left  exposed  for  evaporation,  used  in  local  inflammations 
and  fevers;  and  keaiing,  at  the  same,  covered  with  waterproof 
material,  used  in  congestion,  external  or  internal,  for  short  or  long 
periods.  Poultices,  warm,  of  bread,  linseed,  bran.  &c.,  changed  bat 
twice  in  twenty-four  hours,  are  identical  in  acrion  with  the  heating 
bandage,  and  superior  only  in  the  greater  warmth  and  consequent 
vital  activity  their  closer  application  to  the  sldn  ensures. 

(/)  Fomentations  and  poultices,  hot  or  cold,  sinapisms,  stupes, 
rubefacients,  irritants,  frictions,  kneadings,  calisthenics,  gymnastics, 
electricity,  &c,  are  adjuncts  largely  employed. 

Bibliography. — ^Among  the  numerous  earlier  works  00  hydro- 
pathy, the  following  are  worth  mention:  Balbirnie.  Water  Cur*  ts 
Consumption  (1847).  Hydropathic  Aphorisms  (1856)  and  A  Plea  for 
the  Turkish  Bath  (1862):  Beni-Barde.  TraiU d'hydrolUrapie  (1874): 
Claridge,  Cold  Water  Cure,  or  Hydropathy  (1841),  Factt  and  Eoidence 
in  Support  of  Hydropathy  (1841)  and  Odd  Water,  Tefnd  Water  and 


Friction  Cure  (1849):  Dunlbp.  PhiU>sophy  of  the  Bath  (1873) :  Ftoyer, 
Psychrolousia,  or  the  History  of  Cold-Bathing,  &c.  (170a):  T.  S.  Hahn 
(Schweidnitx).  Obseroations  on  the  Healing  Virtues  of  Cold  Water 
(1738):  Hunter,  Hydropathy  for  Home  Use  (1879):  E.  W.  Lane. 
Hydropathy,  or  the  Natural  System  of  Medical  Treatment  (1857): 
R.  J.  Lane,  Life  at  the  Water  Curt  (1851) :  Shew,  Hydropathic  Family 
Physician  ( 1 857) ;  Smedley,  Practical  Hydropathy  (i  879) :  Smethurst. 
Hydrotherapia,  or  the  Water  Cure  (1^43):  Wainwrignt,  Inquiry  into 
the  Nature  and  Use  ef  Baths  (1737^  Weiss.  Handbooh  of  Hydro- 
pathy  (1844):  Wilson  Principles  and  Practice  of  the  CM  Water 
Cure  (1854)-  and  The  Water  Cure  (1859).  A  useful  recent  work 
dealing  comprehensively  with  the  subject  b  Richard  Metcalfe's 
Riu  and  Progress  of  Hydropathy  (1906). 


HYDROPHOBIA 


167 


HTDROFBOBIA  (Gr.  titap,  water,  and  ^ifiot»  fear;  so  called 
Crom  the  symptom  of  dread  of  water),  or  Rabies  (Lat.  for  "  mad- 
ness "), an  acute  disease,  occurring  chiefly  in  certain  of  the  lower 
animals,  particularly  the  canine  species,  and  liable  to  be  com- 
municated by  them  to  other  animals  and  to  man. 

in  DogSt  &c, — ^The  occurrence  of  rabies  in  the  fox,  wolf,  hyaena, 
jackal,  raccoon,  badger  and  skunk  has  been  asserted;  but  there 
is  every  probability  that  it  is  ori|pnally  a  disease  of  the  dog. 
It  is  communicated  by  inoculation  to  nearly  all,  if  not  all,  warm- 
blooded creatures.  The  transmission  from  one  animal  to  another 
only  certainly  takes  place  through  inoculation  with  viruiiferous 
mj^ttcn.  The  malady  is  geneially  characterized  at  a  certain 
st:ige  by  an  irrepressible  desire  in  the  animal  to  act  offensively 
with  iu  natural  weapons— dogs  and  other  camivora  attacking 
with  thctr  teeth,  herbivora  with  their  hoofs  or  horns,  and  birds 
with  their  beaks,  when  excited  ever  so  slightly.  In  the  absence 
ol  excitement  the  malady  may  ma  its  course  without  any  fit  of 
fury  or  madnfs\. 

Symplamu, — ^Tbe  disease  has  been  divided  into  dtree  stages  or 
perK)ds.  and  has  also  been  described  as  appearing  in  at  least  two 
Xcrms,  according  to  the  peculiarities  of  the  symptoms.  But,  as  a 
rule,  one  period  of  the  disease  does  not  pass  suddenly  into  another, 
tS«  transitioci  being  almo^it  imperceptiole;  and  the  forms  do  not 
dtJter  cMcntially  from  each  other,  but  appear  merely  to  constitute 
varieties  of  the  same  disease,  due  to  the  natural  cUq;)0sition  of  the 
animal,  or  other  modifying  circumstances.    These  forms  have  been 


destj^nated  inu  orjnncms  rabies  (Fr.  rate  vra<;  Gcr.  roMiidf  Wutk) 
and  dtamb  rabies  (Fr.  rage  mue\  Ger.  sime  Wulk% 

The  malady  does  not  commence  with  fury  and  madness,  but  In  a 
strange  and  anomalous  change  in  the  habits  of  the  dog:  it  becomes 
dull.  |^kx»my,  and  taciturn,  and  seeks  to  isolate  itself  in  out-of-the-way 
places,  retiring  beneath  chairs  and  to  odd  comers.  But  in  its  retire- 
ment it  cannot  rest:  it  is  uneasy  and  fidgety,  and  no  sooner  has 
it  Iain  down  than  suddenly  it  jumps  up  in  an  agitated  manner, 
walks  backwards  and  forwards  sev^al  times,  again  lies  down  and 
assumes  a  sleeping  attitude,  but  has  only  maintained  it  for  a  few 
minutes  when  it  is  once  more  moving  about.  Again  it  retires  to  its 
comer,  to  the  farthest  recess  it  can  find,  and  huddles  itself  up  into 
a  heap,  with  its  head  concealed  beneath  its  chest  and  fore-paws. 
Thi»  state  of  continual  agitation  and  inquietude  is  in  striking  contrast 
•itb  Its  ordinary  habits,  and  should  therefore  receive  attention. 
Not  onfrequcntly  there  are  a  few  moments  when  the  creature  appears 
atore  tivdy  than  usual,  and  displays  an  extraordinary  amount  of 
zfieciion.  Sometimes  there  is  a  disposition  to  gather  up  strew, 
thread.  Ints  of  wood,  Ac,  which  are  mdustriously  carried  away:  a 
tcidcnicy  to  lick  anything  cold,  as  iron,  stones,  &c.,  is  also  observed 
in  many  instances;  and  there  is  also  a  desire  evinced  to  lick  other 
aninuls.  Sesual  excitement  b  also  frequently  an  eariy  symptom. 
Ai  this  period  no  disposition  to  bite  is  observed ;  the  animal  w  docile 
•nh  Its  master  and  obeys  his  voice,  though  not  so  readily  as  before, 


•or  with  the  same  pleased  countenance.  There  is  somethit^  stranxe 
in  the  cspreision  oi  its  face,  and  the  voice  of  its  owner  b  scarcely  able 
to  make  it  chas^  from  a  sudden  gloominess  to  its  usual  animated 
aspect.  These  syrmptoms  graduaJiy  become  more  marked;  the 
rKttcssaeas  and  agitation  increase.  If  on  straw  the  dog  scatters  and 
pulls  it  about  with  its  paws,  and  if  in  a  room  it  scratches  and  tumbles 
the  cttshioos  or  rugs  on  which  it  usually  liesi  It  b  incessantly  on 
the  move,  rambling  about,  scratching  the  ground,  sniffing  in  comers 
and  at  the  doors,  as  if  cm  the  scent  or  seeking  for  something.  It 
iedulges  in  strange  movements,  as  if  affected  oy  some  mental  in- 
f.uences  or  a  prey  to  hallucinations.  When  not  excited  by  any 
ntcmal  iailoenoe  it  will  remain  for  a  brief  period  perfectly  still  and 
aitctittve,  as  if  watching  something,  or  following  the  movements  of 
*y^ne  creature  00  the  soil ;  then  it  will  suddenly  dart  forward  and 
snap  at  the  vacant  air,  as  if  pursuing  an  annoying  object,  or  en- 
dravooriiig  to  setae  a  fly.  At  another  time  it  throws  itself,  yelling 
and  furious,  against  the  wall,  as  if  it  heard  threatening  voices  on  the 
o«her  Mde.  or  was  bent  on  attacking  an  enemy.  Nevertheless,  the 
ammal  b  still  docile  and  submissive,  for  its  master's  voice  will  bring 
It  out  of  its  freney.  But  the  saliva  b  already  viralent,  and  the  ex- 
cc«wv«  affection  which  it  evinces  at  intervals,  oy  licking  the  hands  or 
(are  of  those  it  loves,  rendera  the  danger  very  great  should  there 
be  a  wound  or  abrasion.  Until  a  bte  period  m  the  disease  the 
master's  voice  has  a  powerful  influence  over  the  animal.  When 
it  has  escsped  from  all  control  and  wanders  erratically  atnoad, 
ferocious  aad  restless,  and  haunted  by  horrid  phantoms,  the  familbr 
voice  ycc  cacrta  iu  influence,  and  it  b  rare  indeed  that  it  attacks 

There  w  no  dreadbf  water  In  the  rabid  dog;  the  animal  b  generally 
thirsty,  aad  if  water  be  offered  will  bp  it  with  avidity,  and  swallow 
it  at  IDC  commencement  ol  the  disease.  And  when,  at  a  bter  period, 
the  conatrictioo  about  the  throat — symptomatic  of  the  disease — 
mufers  swanoiring  difiicult,  the  dog  wilt  none  the  less  endeavour  to 
dnnk.  and  the  lappings  are  as  frequent  and  prolonged  when  deglu- 
iimpoMia.  So  little  dread  has  the  rabid  dog  of  water 


that  it  will  ford  streams  and  swim  rivers:  and  when  in  the  ferocious 
suge  it  wilt  even  do  thb  in  order  to  attack  other  creatures  on  the 
opposite  side. 

At  the  commencement  of  the  disease  the  dog  does  not  usually 
refuse  to  eat,  and  some  animab  are  voracious  to  an  unusual  degree. 
But  in  a  short  time  it  becomes  fastidious,  only  eating  what  it  usually 
has  a  medal  predilection  for.  Soon,  however,  thb  gives  place  to  a 
most  characteristic  symptom— either  the  taste  becomes  extremely 
depraved  or  the  dog  has  a  fatal  and  imperious  desire  to  bite  and 
ingest  everything.  The  litter  of  its  kennel,  wool  from  cushions, 
carpets,  stockings,  slippers,  wood,  grass,  earth,  stones,  glass,  horse- 
dung,  even  its  own  faeces  and  urine,  or  whatever  else  may  come  in 
its  way,  are  devoured.  On  examination  of  the  body  of  a  dog  which 
has  died  of  rabies  it  b  so  common  to  find  in  the  stomach  a  quantity 
of  dissimilar  and  strange  matten  on  which  the  teeth  have  been 
exercised  that,  if  there  was  nothing  known  of  the  animal's  history, 
there  would  be  strong  evidence  of  its  having  been  affected  with  the 
disease.  When  a  dog,  then,  b  observed  to  gnaw  and  eat  suchlike 
matten,  though  it  exhibits  no  tendency  to  bite,  it  should  be  suspected. 

The  mad  dog  does  not  usually  foam  at  the  mouth  to  any  great 
extent  at  first.  The  mucus  of  the  mouth  b  not  much  increased  in 
quantity,  but  it  soon  becomes  thicker,  viscid,  and  glutinous,  and 
adheres  to  the  angles  of  the  mouth,  fauces  and  teeth.  It  b  at  thb 
period  that  the  thirst  b  most  ardent,  and  the  dog  sometimes  furiously 
attempts  to  detach  the  saliva  with  its  paws;  and  if  after  a  while 
it  loses  Its  balance  in  these  attempts  and  tumbles  over,  there  can  no 
longer  be  ayiy  doubt  as  to  the  nature  of  the  maUdv.  There  is  another 
symptom  connected  with  the  mouth  in  that  lorm  of  the  disease 
named  "  dumb  madness  "  which  has  frequently  proved  deceptive. 
The  lower  jaw  drops  in  consequence  of  (aralysb  of  its  muscles,  and 
the  mouth  remains  open.  The  interior  b  diy  from  the  air  passing 
continually  over  it,  and  assumes  a  deep  red  tmt,  somewhat  maskea 
by  patches  of  dust  or  earth,  which  more  e^Moally  adhere  to  the  upper 
surface  of  the  Xonpxt  and  to  the  lips.  The  strange  alterationproduoed 
in  the  dog's  physiognomy  by  its  constantly  open  mouth  andthe  dark 
colour  of  the  interior  b  rendered  still  more  characteristic  by  the  dull, 
sad,  or  dead  expression  of  the  aninfal's  eyes.  In  thb  condition  the 
creature  b  not  very  dangerous,  because  generally  it  could  not  bite  if 
it  tried — indeed  there  does  not  appear  to  be  much  desire  to  bite  in 
dumb  madness;  but  the  saliva  b  none  the  less  vimlcnt,  and  acci- 
dental inocubtions  with  it,  through  imprudent  handling,  wUl  prove 
as  fatal  as  In  the  furious  form.  The  mouth  should  not  \yt  touched, 
— numerous  deaths  having  occurred  through  people  thinking  the 
dog  had  some  foreign  substance  lo|dteed  in  iu  tnroat,  and  thrusting 
their  fingen  down  to  remove  it.  The  sensation  of  tightness  which 
seems  to  exist  at  the  throat  causes  the  dog  to  act  as  u  a  bone  were 
fixed  between  its  teeth  or  towards  the  back  of  its  mouth,  and  to 
employ  its  fore-paws  as  if  to  dislodge  it.  This  is  a  very  deceptive 
symptom,  and  may 'prove  equally  dlll^{erous  if  caution  be  not  'ob- 
served. Vomiting  of  blood  or  a  chocolate-coloured  fluid  is  witnessed 
in  some  cases,  and  has  been  supposed  to  be  due  to  the  foreign  sub- 
stances in  the  stomach,  whkh  abrade  the  lining  membrane;  this, 
however,  b  not  correct,  as  it  has  been  observed  in  man. 

The  voice  of  the  rabid  d(y  Is  very  peculiar,  and  so  characteristic 
that  to  those  acquainted  with  it  notniiu;  more  b  needed  to  prove 
the  presence  of  the  disease.  Those  who  have  heard  it  once  or  twice 
never  forget  its  signification.  Owing  to  the  alterations  taking  place 
in  the  brynx  the  voice  becomes  hoarse,  cracked  and  stridulous,  like 
that  of  a  chikl  affected  with  croup — the  "  voixducoq,"  as  theFrench 
have  it.  A  preliminary  bark  b  made  in  a  somewhat  elevated  tone 
and  with  open  mouth;  thb  b  immedbtely  succeeded  by  five,  six 
or  eight  decreasing  howls,  emitted  when  the  animal  b  sitting  or 
standing,  and  always  with  the  nose  elevated,  which  seem  to  come 
from  the  depths  01  the  throat,  the  jaws  not  coming  together  and 
closing  the  mouth  during  such  emission,  as  in  the  heauthy  bark. 
Thb  alteration  in  the  voice  b  frequently  the  first  observable  indica- 
tion of  the  malady,  and  should  at  once  attract  attention.  In  dumb 
madness  the  voice  b  frequently  lost  from  the  very  commencement 
— hence  the  designation. 

The  sensibility  of  the  mad  dog  appeara  to  be  considerably 
diminished,  and  the  animal  appeara  to  nave  lost  the  faculty  of  ex- 
pressing the  sensations  it  experiences:  it  is  mute  under  the  infliction 
of  pain,  though  there  can  tk  no  doubt  that  it  still  has  peripheral 
sensation  to  some  extent.  Burning,  beating  and  wounding  produce 
much  less  effect  than  in  health,  and  the  animal  will  even  mutiUte 
itself  with  its  teeth.  Suspicion,  therefore,  should  always  strongly 
attach  to  a  dog  which  does  not  manifest  a  certain  susceptibility  to 
painful  impressions  and  receives  punishment  without  any  cry  or 
complaint.  There  b  also  reason  for  apprehension  when  a  dog 
bites  itself  persistently  in  any  part  of  its  body.  A  rabid  dog  is  usually 
stirred  to  lu^  at  the  s^ht  of  one  of  its  own  species;  this  test  has 
been  resortea  to  by  Henrie  Marie  Bouley  (1814-1885)  to  dissipate 
doubts  as  to  the  existence  of  the  disease  when  the  diagnosis  b  otncr- 
wise  uncertain.  As  soon  as  the  suspected  animal,  if  it  is  really  rabid, 
finds  itself  in  the  presence  of  another  of  its  species  it  at  once  assumes 
the  anpnessive.  and.  if  allowed,  will  bite  furiously.  All  rabid  animals 
indeed  become  excited,  exasperated,  and  furious  at  the  sight  of  a  dog, 
and  attack  it  with  their  natural  weapons,  even  the  timid  sheep 
when  rabid  butts  furiously  at  the  enemy  before  which  in  health  it 
would  have  fled  in  terror.   Thb  inversion  of  sentiment  b  sometimes 


i68 


HYDROPHOBIA 


valuable  m  diagnoiiag  tbe  ottfady;  it  b  to  common  that  it  may  be 
aid  to  be  praeot  in  every  case  of  rabieB.  When,  therefore,  a  dM, 
oootiary  to  iu  habits  and  natural  inclination,  beoomcs  euddenly 
agmasivt  to  other  dop,  it  b  tine  to  take  precautions. 

In  the  lai]Be  majonty  of  infancy  the  dog  b  inoffennve  in  the 
early  period  of  the  disoae  to  thoae  to  whom  it  b  familiar.  It  then 
flies  from  its  home  and  either  dies,  b  killed  as  **  mad/'  or  returns  in 
a  miserable  plight,  and  in  an  advanced  stage  of  the  malady,  when 
the  desire  to  bite  b  irresistible.  It  b  in  the  early  stage  that  sequestra- 
tion  and  suppreanve  measures  are  most  valuable.  The  dogs  which 
propagate  the  disease  are  usually  those  that  have  eKaped  ^m 
their  owners.  After  two  or  three  days,  frequently  in  about  twelve 
hours,  more  serious  and  alarming  symptoms  appear,  ferocious 
instincts  are  developed,  and  the  desire  to  do  injury  u  irrepressible. 
The  animal  has  an  indefirable  expreanon  of  sombre  melancholy 
and  crudty.  The  eyes  have  their  pupib  dilated,  and  emit  flashes 
of  l^bt  when  they  are  not  dull  and  heavy;  they  always  appear  so 
fieroe  as  to  produce  tenor  in  the  bdwlder;  they  are  red,  and  thdr 
sensibility  to  light  b  increased;  and  wnnldes,  which  sometimes 
appear  on  the  forehead,  add  to  the  repulsive  aspect  of  the  animaL 
Ii  caged  it  flies  at  the  spectator,'  emitting  its  characteristic  howl  or 
bark,  and  seising  the  iron  bari  with  its  teeth,  and  if  a  stick  be  thrust 
before  it  thb  b  grasped  and  gnawed.  Thb  fury  b  soon  succeeded  by 
lassitude,  when  the  animal  remains  insensible  to  every  excitement. 
Then  aU  at  once  it  rouses  up  again,  and  another  paroxysm  of  fury 
commences.  The  first  paroxysm  b  usually  the  most  intense,  and  tM 
fits  vary  in  duration  from  some  houn  to  a  day,  and  even  loiwer; 
they  are  ordinarily  briefer  in  trained  and  pet  dogs  than  in  those  which 
are  less  domesticated,  but  in  all  the  remission  b  so  complete  after  the 
first  paroxysm  that  the  animab  appear  to  be  almost  wcU,  if  not  in 
perfect  health.  During  the  paroxysms  respiration  b  hurried  and 
laboured,  but  tnnauil  during  the  remissions.  There  b  an  increase  of 
temperature,  and  tne  pulse  is  quick  and  hard.  When  the  animal  b 
kept  in  a  dailc  i^ace  and  not  exoted,  the  fits  of  fury  are  not  observed. 
Sometimes  it  bagitated  and  restless  in  the  manner  already  described. 
It  never  becomes  really  furious  or  aggressive  unless  excited  by  external 
objects — the  most  potent  of  these,  as  has  been  said,  being  another 
dog,  which,  however,  if  it  be  admitted  to  its  cage,  it  may  not  at 
once  attack.  The  attacked  animal  rardy  retaliates,  but  usually 
responds  to  the  lutes  by  acute  ydls,  whkh  contrast  strangely  with 
the  silent  anger  of  the  aggressoc,  and  tries  to  hide  iu  bead  with 
its  paws  or  beneath  the  straw.  These  repeated  paroxysms  hurry 
the  course  of  the  discasr.  The  secretion,  and  flowing  of  a  large 
quantity  of  saliva  from  the  mouth  are  usuaUy  only  witnessed  m 
cases  in  which  swallowirv  has  beoome  impossible,  the  mouth  being 
generally  dry.  At  times  the  tongue,  nose  and  whole  head  appear 
swollen.  Other  dogs  frequently  shun  one  which  b  rabid,  as  if  aware 
of  their  danger. 

The  rabid  dog,  if  lodged  in  a  room  or  kept  in  a  house,  boootinually 
endeavouring  to  escape;  and  when  it  malces  its  escape  it  goes  frrely 
forward,  as  if  Impelled  bv  some  irresistible  force.  It  travds  con- 
sklerable  distances  in  a  short  time,  perhaps  attacking  every  living 
creature  it  meets — preferring  dogs,  however,  to  other  animals,  and 
these  to  mankind;  cats,  sheep,  cattle  and  horses  are  particulariy 
Gable  to  be  injured.  It  attacks  in  silence,  and  never  utters  a  snari 
or  a  cry  of  anger;  should  it  chance  to  be  hurt  in  return  it  emits 
nocry  orhowlof|)ain.  The  degree  of  ferocity  appean  to  be  rdated 
to  natural  disposition  and  training.  Some  dogs,  for  instance,  will 
only  snap  or  give  a  slight  bite  In  pasnng,  while  others  will  bite 
furiously,  tearing  the  objects  presented  to. them,  or  which  they 
meet  in  their  way,  and  sometimes  with  such  violence  as  to  injure 
their  mouth  and  break  their  teeth,  or  even  their  iawa.  If  chained, 
they  wiir  in  some  cases  gnaw  the  chain  until  their  teeth  are  worn 
away  and  the  b^nes  laid  bare.  The  rabid  dog  does  not  continue 
its  piugiess  vtry  long.  Exhausted  by  fatigue  and  the  paroxysms 
of  madness  excited  in  it  by  the  objects  it  meets,  as  wcU  as  by  hunger, 
thirst,  and  also,  no  doubt,  by  the  malady,  its  limbs  soon  become 
feeble;  the  rate  of  travelling  is  lessened  and  the  walk  b  unsteady, 
while  its  drooping  tail,  bead  inclined  towards  the  ground,  open 
mouth,  and  protruded  tongue  (of  a  leaden  colour  or  covered  with 
dust)  give  the  distressed  creature  a  very  strildng  and  characteristic 
physiognomy.  In  thb  condition,  however,  it  u  much  less  to  be 
drBsdcd  than  in  its  eariy  fits  of  fury,  since  it  b  no  longer  capable 
or  desirous  of  altering  its  course  or  ^oing  out  of  its  way  to  attack 
an  animal  or  a  man  not  immediatdy  m  the  path.  It  b  very  probable 
that  its  fast-failing  vision,  deadened  scent,  and  generally  diminished 
perception  prevent  its  being  so  readily  impressed  or  excited  by 
surroundii^  objects  as  it  previously  was.  To  each  paroxysm, 
which  b  always  of  short  duration,  Uiere  succeeds  a  degree  of  ex- 
haustion as  great  as  the  fits  have  been  violent  and  oft  repeated. 
Thb  compeb  the  animal  to  stop;  then  it  shelters  itself  in  obscure 
places — frequently  in  ditches  by  the  roadside — and  lies  there  in  a 
somndesoent  state  for  perhaps  hours.  There  b  great  danger,  never* 
theless,  in  disturbing  the  dog  at  thb  period;  for  when  roused  from 
its  torpor  it  has  sometimes  suflicient  strength  to  inflict  a  bite. 
Thb  period,  which  may  be  termed  the  second  stage,  b  as  variable 
in  its  duration  as  the  nrst,  but  it  rarely  exceeds  three  or  four  days. 
The  above-described  phenomena  gradually  merge  into  tluMe  of  the 
third  or  last  period,  when  symptoms  of  paralysis  appear,  which  are 


speedily  foOowed  by  death.   Daring  the  remissioQ  in  the  ^ 

these  jaralytic  symptoms  are  more  paniculariy  manifeAcd  in  the 
hind  limbs,  which  appear  as  if  unable  to  support  the  animal's  weight, 
and  cause  it  to  stajner  about;  or  the  lower  jaw  becomes  more  or 
less  drooping,  leaving  the  patched  mouth  imtidly  open.  Emaciatios 
rapidly  sets  in,  and  the  paroxysms  diminish  in  intensity,  while  the 
remissMns  beoome  less  marked.  The  physiognomy  assumes  a  suB 
more  sinister  and  repulsive  aspect;  the  hair  is  dull  and  erect;  the 
flanks  are  retracted;  the  eyes  kise  their  lustre  and  are  buried  ia 
the  orlnts,  the  pupil  being  dilated,  and  the  cornea  dull  and  semi- 
opaque;  very  often,  even  at  an  early  period,  the  eyes  squint,  and 
thb  adds  still  more  to  the  terrifyinc  appearance  of  the  poor  dog. 
The  voice,  if  at  all  heard,  b  husky,  tne  breathing  labonous,  and  tbe 
pulse  burned  and  irregular.  Gradually  the  paralysb  increases,  and 
the  posterior  extremities  are  dragged  as  if  the  animal's  back  were 
brokien,  until  at  length  it  becomes  general;  it  b  then  tbe  prelude 
to  death.  Or  the  dog  remains  lying  in  a  state  of  stupor,  and  caa 
OfUy  ruse  itself  with  duficulty  on  the  tore-limbs  when  greatly  exciied. 
In  thb  conditioo  it  may  yet  endeavour  to  bite  at  objecu  within  its 
reach.  At  times  convulsions  of  a  tetanic  character  appear  in  certain 
muscles;  at  other  times  these  are  genersL  A  comatose  conditioo 
ensues,  and  the  rabid  dog,  if  permitted  to  die  naturaBy,  perishes, 
in  the  great  majority  of  cases,  from  paralysb  and  asphjrxia. 

In  dumb  madness  there  b  paralysb  of  the  lower  jaw,  which  im- 
parts a  curious  and  very  characteristic  physiognomy  to  the  doe; 
the  voice  b  also  lost,  and  the  animal  can  neither  cat  tior  drinL 
In  thb  condition  the  creature  remains  with  its  jaw  jxndent  and 
the  mouth  consequently  wide  open,  showing  the  flacad  or  swollen 
tomue  covered  with  brownish  matter,  and  a  stringy  gelatimas- 
loolong  aaliva  lying  between  it  and  tbe  lower  lip  and  coatiiv  the 
fauces,  which  sometimes  Appear  to  be  inflamed.  Though  the 
animal  b  unaUe  to  swallow  fluids,  the  desire  to  drink  b  neverthe- 
less intense;  for  the  creature  will  thrust  iu  face  into  the  vcsad  of 
water  in  futile  attempts  to  obtain  relief,  even  until  the  approach 
of  death.  Water  may  be  poured  down  its  throat  without  inducing 
a  paroxysm.  The  general  physiognomy  and  demeanoor  of  the  poor 
creature  inspire  thie  beholder  with  pity  rather  than  iear.  The 
symptoms  due  to  cerebral  excitement  are  less  marked  than  in  the 
furious  form  of  the  disease;  the  agitation  b  not  so  considerable, 
and  the  restlessness,  tendency  to  run  away,  and  desire  to  bite  are 
neariy  absent;  generally  the  animal  b  quite  passive.  Not  unfie- 
quently  one  or  Doth  eyes  squint,  and  it  b  omy  when  very  much 
excited  that  the  dog  may  contrive  to  close  its  mouth.  Sometimes 
there  b  swelling  about  the  pharynx  and  the  neck;  when  the  tongue 
shares  in  thb  complication  it  hangs  out  of  the  mouth.  In  certain 
cases  there  b  a  catarrhal  condition  of  the  membrane  lining  the 
nasal  cavities,  larynx,  and  bronchi;  sometimes  the  animal  testifies 
to  the  existence  of  abdominal  pain,  and  the  faeces  are  then  soft  or 
fluid.  The  other  symptoms— such  as  the  rapid  exhaustion  and 
emaciation,  paralysb  oithe  posterior  limbs  towards  tbe  tenninatioo 
of  the  disease,  as  well  as  the  ramdity  srath  which  it  runs  its  coune — 
are  the  same  as  in  the  furious  form. 

The  simultaneous  occurrence  of  furious  and  dumb  madness  has 
frequently  been  observed  in  packs  of  fox-hounds.  Dund>  madness 
differs,  then,  from  the  furious  type  in  the  paralysb  of  the  lower 
jaw,  which  hinden  the  dog  from  bitiiig,  save  in  very  eaceptiooal 
circumstances;  the  ferocious  instincts  are  also  in  abeyance:  and 
there  b  no  tendency  to  aggression.  It  has  been  calculated  that 
from  15  to  20%  of  rabid ^ogs  have  thb  particular  form  of  the 
disrast.    Puppies  and  young  dogs  chiefly  have  furious  rabies. 

These  are  the  symptoms  of  rabies  in  the  dog;  but  it  b  not  Glcelv. 
nor  b  it  necessary,  tnat  they  will  all  be  present  in  every  case.  Id 
oth^  species  the  symptoms  differ  more  or  less  from  those  mani- 
fested by  the  doa,  but  they  are  generally  marked  by  a  change  ia 
the  manner  and  habits  of  the  creatures  affected,  with  strong  indica- 
tions of  nervous  dbturbance,  in  the  majority  of  species  amounting 
to  ferociousness  and  a  desire  to  injure,  tiinid  creatures  becmnii^ 
bold  and  aggressive. 

In  Human  Beings. — ^Tbe  dbeasc  of  hydrophobic  has  been 
known  from  eariy  times,  and  u  alluded  to  in  the  wwks  oi  Aristotle, 
Xenopbon,  Plutarch,  Virgil,  Horace,  Ovid  and  many  others,  as 
well  as  in  those  of  the  early  writers  on  medidne.  Cebus  gives 
detailed  instructions  respecting  the  treatment  of  men  who  ha\'e 
been  bitten  by  rabid  dogs,  and  dwelb  on  tbe  dangos  attending 
such  wounds.  After  recommending  suction  of  the  bitten  part 
by  means  of  a  dry  cuffing  glass,  and  thereafter  the  application 
of  the  actual  cautery  or  of  strong  caustics,  and  the  employment 
of  baths  and  various  internal  remedies,  he  says:  "  Idque  cum 
ita  per  triduum  factum  est,  tutus  esse  homo  a  periculo  vidctur. 
Solet  autem  ex  eo  vulnere,  ubi  parum  occursum  est,  aquae 
timor  nasd,  Upo^f^iaw  Graed  appellant.  Miseniroum  gents 
morbi;  in  quo  simul  aeger  et  siti  et  aquae  metu  cniciatur; 
quo  oppressb  in  angusto  spcs  est."  Subseqiiently  Galen  de- 
scribed minutely  the  phenomena  of  bydropholNa,  and  recom- 
mended the  excisionof  the  wounded  part  as  a  protection  against 
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ibe  dkease.  Tlizoa^iout  many  succeeding  centuries  little  or 
nothing  was  added  to  the  facts  which  the  early  physicians  had 
made  known  upon  the  subject.  The  malady  was  regarded  with 
onivcrsal  horror  and  dread,  and  the  unfortunate  sufferers  were 
generally  abandoned  by  all  around  them  and  left  to  their  terrible 
fate.  la  later  times  the  investigations  of  Boerhaave,  Gerard 
▼an  Swieten  (1700-1772),  John  Hunter,  Francois  Magendie 
(1783-1855),  Gilbert  Breschet  (1784-1845),  Virchow,  Albert 
Reder,  as  aJao  of  William  Youatt  (1776-1847),  George  Fleming, 
MeyneD,  Karl  Hertwig  (1798-1881),  and  others,  have  fur- 
nished important  information;  but  all  these  were  put  into  the 
shade'  by  the  researches  of  Pasteur. 

The  disease  is  communicated  by  the  secretions  of  the  mouth 
of  the  affected  animal  entering  a  wound  or  abrasion  of  the  human 
skin  or  mucous-  membrane.  In  the  great  majority  of  cases 
(90%)  this  b  due  to  the  bite  of  a  rabid  dog,  but  bites  of  rabid 
cats,  wolves,  foxes,  jackals,  &c.,  are  occasionally  the  means  of 
conveying  the  disease.  Numerous  popular  fallacies  still  prevail 
on  the  subject  of  hydrophobia.  Thus  it  is  supposed  that  the  bite 
of  an  angry  dog  may  produce  the  disease,  and  all  the  more  if  the 
animal  should  subsequently  develop  symptoms  of  rabies.  The 
ground  for  this  eiToneous  notion  is  the  fact,  which  is  unquestion- 
able, that  animak  in  whom  rabies  is  in  the  stage  of  incubation, 
duriisg  which  there  are  few  if  any  symptoms,  may  by  their  bites 
convey  the  disease,  though  fortunately  during  this  early  stage 
they  are  little  disposed  to  bite.  The  bite  of  a  non-rabid  animal, 
bowrver  enraged,  cannot  give  rise  to  hydrophobia. 

The  period  of  incubation  of  the  disease,  or  that  time  which 
dapoes  between  the  introduction  of  the  virus  and  the  devdop- 
nent  of  the  qrmptoms,  appears  to  vary  in  a  remarkable  degree, 
bdng  In  some  cases  as  short  as  a  fortnight,  and  in  others  as  long 
as  several  months  or  even  3rears.  On  an  average  it  seems  to  be 
from  about  six  wedu  to  three  months,  but  it  mainly  depends 
on  the  part  bitten;  bites  on  the  bead  are  the  most  dangerous. 
The  incubation  period  is  also  said  to  be  shorter  in  children. 
The  rare  instances  of  the  appearance  of  hydrophobia  many  year^ 
after  the  introduction  of  the  poison  are  always  more  or  less  open 
to  question  u  to  subsequent  inoculation. 

When  the  disease  is  about  to  declare  itself  it  not  unfrequently 
happens  that  the  wound,  which  had  quickly  and  entirely  healed 
after  the  bite,  begins  to  exhibit  evidence  of  irritation  or  in- 
flammatoiy  action,  or  at  least  to  be  the  seat  of  morbid  sensations 
such  as  numbness,  tingling  or  itching.  The  symptoms  character- 
iaag  the  premonitory  stage  are  great  mental  depression  and 
disquietude,  together  with  restlessness  and  a  kind  of  indefinite 
fear.  There  is  an  unusual  tendency  to  talk,  and  the  articulation 
is  abropt  and  rafud.  Although  in  some  instances  the  patients 
win  not  acknowledge  that  they  have  been  previously  bitten, 
and  deny  it  with  great  obstinacy,  yet  generally  they  are  well 
aware  of  the  nature  of  their  malady,  and  speak  despairingly  of 
Its  ooasequcaoes.  There'  is  in  this  early  stage  a  certain  amount 
of  constitutional  disturbance  showing  itself  by  feverishness,  loss 
of  appetite,  sleeplessness,  headache,  great  nervous  exdtabillty, 
rcspintioa  of  a  peculiar  sighing  or  sobbing  character,  and  even 
ocxasiooaOy  a  noticeable  aversion  to  liquids.  These  symptoms — 
constitttting  what  is  termed  the  mdancbolic  stage — continue  in 
general  for  one  or  two  days,  when  they  are  succeeded  by  the 
stave  ofcxdtcment  in  which  all  the  characteristic  phenomena 
of  the  malady  ate  fuUy  developed.  Sometimes  the  disease  first 
sbows  itsdf  in  this  stage,  without  antecedent  symptoms. 

The  agitation  of  the  sufferer  now  becomes  greatly  increased, 
and  the  oonntenance  exhibits  anxiety  and  terror.  There  is 
noticed  a  muktd  embarrassment  of  the  breathing  but  the  most 
strikiog  and  terrible  features  of  this  stage  are  the  effects  pro- 
doced  by  aitempu  to  swallow  fluids.  The  patient  suffers  from 
thirst  aad  deatm  eageriy  to  drink,  but  on  making  the  effort  is 
seised  with  a  most  violent  suffocative  paroxysm  produced  by 
spam  of  the  nmsdcs  of  swallowing  and  breathing,  which  con- 
ttaoea  (or  several  seconds,  and  b  succeeded  by  a  feeling  of 
intsBse  alarm  and  distress.  With  great  caution  and  determina- 
tMu  the  attempt  b  renewed,  but  only  to  be  followed  with  a 
icpeiitk»  of  the  seisure,  until  the  unhappy  sufferer  ceases  from 


sheer  dread  to  try  to  quench  the  thirst  which  torments  him. 
Indeed  the  very  thought  of  doing  so  suffices  to  bring  on  a  choking 
paroxysm,  as  does  also  the  sound  of  the  running  of  water.  The 
patient  b  extremely  sensitive  to  any  kind  of  external  impression; 
a  bright  liglit,  a  loud  noise,  a  breath  of  cool  air,  contact  with 
any  one,  are  all  apt  to  bring  on  one  of  these  seizures..  But 
besides  these  suffocative  attacks  there  also  occur  general  con- 
vubions  affecting  the  whole  muscular  system  of  the  body,  and 
occasionally  a  condition  oi  tetanic  spasm.  These  various 
paroxysms  increase  in  frequency  and  severity  with  the  advance 
of  the  disease,  but  alternate  with  intervabof  comparative 
quiet,  in  which,  however,  there  b  intense  anxiety  and  more  or 
less  constant  difficulty  of  breathing,  accompanied  with  a  peculiar 
sonorous  expiration,  which  has  suggested  the  notion  that  the 
patient  barks  like  a  dog.  In  many  instances  there  b  great 
mental  dbturbance,  with  fits  of  maniacd  exdtement,  in  which 
he  strikes  at  every  one  about  him,  and  accuses  them  <A  bdng 
the  cause  of  hb  sufferings— these  attacks  being  succeeded  by 
calm  intervab  in  which  he  expresses  great  regret  for  hb  violent 
behaviour.  During  all  thb  stage  of  the  disease  the  patient  b 
tormented  with  a  visdd  secretion  accumubting  in  his  mouth, 
which  from  dread  of  swallowing  he  b  constantly  q>itting  about 
him.  There  may  also  be  noticed  snapping  nnovements  of  the 
jaws  as  if  he  were  attempting  to  bite,  but  these  are  in  reality 
a  manifestation  of  the  spasmodic  action  which  affects  the 
musdes  generally.  There  b  no  great  amount  of  fever,  but  there 
b  constipatloUi  diminished  flow  of  urine,  and  often  sexual 
excitement. 

After  two  or  three  days  of  suffering  of  the  most  terrible 
description  the  patient  succumbs,  death  taking  pbcc  dther  in  a 
paroxysm  of  choking,  or  on  the  other  hand  in  a  tranquil  manner 
from  exhaustion,  all  the  symptoms  having  abated,  and  the 
power  of  swallowing  returned  before  the  end.  The  duration  of 
the  disease  from  the  first  declaration  of  the  s3rmptoms  b  generally 
from  three  to  five  days. 

Apart  from  the  inoculation  method  (see  below),  the  treatment 
of  most  avail  b  that  which  b  directed  towards  preventing  the 
absorption  of  the  poison  into  the  system.  Thb  may  be  accom- 
plbhed  by  excision  of  the  part  involved  in  the  bite  of  the  rabid 
animal,  or,  where  this  from  its  locality  b  impracticable,  in  the 
application  to  the  wound  of  some  chemical  agent  which  will 
destroy  the  activity  of  the  virus,  such  as  potasaa  fusa,  lunar 
caustic  (nitrate  of  silver),  or  the  actual  cautery  in  the  form  of  a 
red-hot  wire.  The  part  ihould  be  thoroughly  acted  on  by  these 
agents,  no  matter  what  amount  of  temporary  suffering  thb  may 
occasion.  Such  applications  should  be  resorted  to  immediately 
after  the  bite  has  been  inflicted,  or  as  soon  thereafter  as  possible. 
Further,  even  though  many  hours  or  days  should  ebpse,  these 
local  remedies  should  still  be  applied;  for  if,  as  appears  probable, 
some  at  least  of  the  virus  remains  for  long  at  the  injured  part, 
the  removal  or  effectual  destruction  of  thb  may  prevent  the  dread 
consequences  of  its  absorption.  Every  effort  should  be  made  to 
tranquillize  and  reassure  the  patlenL 

Two  spcdal  poinU  of  interest  have  arisen  in  recent  years  in 
connexion  with  thb  disease.  One  b  the  Pasteur  treatment  by 
inoculation  with  rabic  virus  (see  also  pARAsmc  Diseases),  and 
the  other  was  the  attempt  of  the  government  to  exterminate 
rabies  in  the  British  Isles  by  muzzling  dogs. 

The  Pasteur  treatment  was  first  applied  to  human  bdngs  in 
1885  after  prolonged  investigation  and  experimental  trial  on 
animals.  It  b  based  on  the  fact  that  a  virus,  capable 
of  giving  rabies  by  inoculation,  can  be  extracted 
from  the  tissues  of  a  rabid  animal  and  then  intendfied 
or  attenuated  at  pleasure.  It  appears  that  the  strength 
of  the  rabic  virus,  as  determined  by  inocubtion,  b  constant  in 
the  same  spedes  of  animd,  but  b  modified  by  passing  through 
another  spedes.  For  instance,  the  natural  virus  of  dogs  b  always 
of  the  same  strength,  but  when  inoculated  into  monkeys  it  becomes 
weakened,  and  the  process  of  attenuation  can  be  carried  on  by 
passing  the  virus  through  a  succession  of  monkeys,  until  it 
loses  the  power  of  causing  death.  If  thb  weakened  virus  b 
then  passed  back  through  guinea-pigs,  dogs  or  rabbits,  it  regains 
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its  former  streogth.  Again,  if  it  be  ptssed  throosh  a  soccessioa 
of  dogs  it  becomes  intensified  up  to  a  maiimnm  of  strength 
which  is  called  the  virus  fexe.  Pasteor  further  discovered  that 
the  strength  can  be  modified'by  temperature  and  by  keeping 
the  dzied  tissues  of  a  nbid  animal  containing  the  vims.  Tlius, 
if  the  spinal  cord  of  a  rabid  dog  be  preserved  in  a  dry  state,  the 
virus  loses  strength  day  by  day.  Thq  system  of  treatment 
consists  in  making  an  emulaon  of  the  cord  and  graduating  the 
strength  of  the  dose  by  using  a  succession  of  cords,  which  have 
been  kept  for  a  progressively  diminishing  length  of  time.  Those 
which  have  been  kept  for  fourteen  days  axe  used  as  a  starting- 
point,  yidding  virus  of  a  minimum  strength.  They  are  foUow^l 
by  preparations  of  diminishing  age  and  increasing  strength, 
day  by  day,  up  to  the  maximum,  which  is  three  days  old.  These 
are  successively  injected  into  the  circulatory  system.  The 
principle  is  the  artificial  acquisition  by  the  pmtient  of  resistance 
to  the  rabic  virus,  which  is  presumed  to  be  already  in  the  system 
but  has  not  yet  become  active,  by  accustoming  him  gradually 
to  its  toxic  effect,  beginning  with  a  weak  form  and  progressively 
increasing  the  dose.  It  is  not  exactly  treatment  of  the  disease, 
because  it  is  useless  or  nearly  so  when  the  disease  has  commenced, 
nor  is  it  exactly  preventive,  for  the  patient  has  already  been 
bitten.  It  must  be  regarded  as  a  kind  of  anticipatory  cure. 
The  cords  are  cut  into  sections  and  preserved  dry  in  sterilized 
flasks  plugged  with  cotton-wool.  Another  method  of  preparing 
the  inoculatory  virus,  which  has  been  devised  by  Guidb  Tizzoni 
and  Eugenio  Ccnt&nnl,  consists  in  subjecting  the  virus  fixe  to 
peptic  digestion  by  diluted  gastric  juice  for  varying  periods  of 
time. 

The  first  patient  was  treated  by  Pasteur's  system  in  July 
1885.  He  was  successively  inoculated  with  emulsions  made  from 
cords  that  had  been  kept  fourteen  and  ten  days,  then  eleven 
and  eight  days,  then  eight,  seven,  six  days,  and  so  on.  Two 
forms  of  treatment  ate  now  used — (i)  the  "simple,"  in  which 
the  course  from  weak  to  strong  virus  is  extended  over  nine  days; 
(3)  the  "  intensive,"  in  which  the  maximum  is  reached  in  seven 
days.  The  latter  is  used  in  cases  of  very  bad  bites  and  those  of 
some  standing,  in  which  it  is  desirable  to  lose  no  time.  Two 
days  are  compressed  into  one  at  the  conunencement  by  making 
injections  morning  and  evening  instead  of  once  a  day,  so  that  the 
fifth-day  cord  is  reached  in  four  days  instead  of  six,  as  in  the 
"simple"  treatment.  When  the  muTimnm — ^the  third-day 
cord — is  reached  the  injections  are  continued  with  fifth-,  fourth-, 
and  third-day  cords.  The  whole  course  is  fifteen  days  in  the 
simple  treatment  and  twenty-one  in  the  intensive.  The  doses 
injected  range  from  i  to  3  cubic  centimetres.  Injections  are 
made  alternately  into  the  right  and  left  flanks.  The  following 
table  shows  the  number  treated  from  x886  to  1905,  with  the 
mortality. 


Year. 

Patients 
Treated. 

Deaths. 

Mortality 
per  cent. 

1886 

2671 

25 

■94 

1887 

1770 

14 

•79 

1886 

1622 

■n 

1889 

1830 

1890 

1540 

•3a 

1891 

«5S9 

•25 

1893 

1790 

>2a 

1893 
1894 

I6i8 
1387 

•36 
•50 

'S?l 

1520 

•33 

1896 

1308 

•30 

'f^Z 

1521 

•39 

1898 

1465 

•20 

1899 

1614 

•25 

1900 

1419 

10 

•70 

I90I 

1318 

•37 

1902 

1 105 

•18 

1903 

630 

:g 

1904 

757 

1905 

727 

•54 

These  figures  do  not  include  cases  which  develop  hydrophobia 
during  treatment  or  within  fifteen  days  after  treatment  is  com- 


pleted, for  it  is  bdd  thai  persons  who  die  within  that  period 
have  their  nervous  centres  invaded  by  virus  before  the  cure  has 
time  to  act.  The  true  mortality  should  therefore  be  considerably 
higher.  For  instance,  in  1898  three  deaths  came  within  this 
category,  which  just  doubles  the  mortality;  and  in  1899  the 
additional  deaths  were  six,  bringing  the  mortality  up  to  two-and- 
a-half  times  that  indicated  in  the  table.  When,  however,  the 
additional  deaths  are  included  the  results  remain  sufiidently 
striking,  if  two  assumptions  are  granted — (i)  that  all  the  persons 
treated  have  been  bitten  by  rabid  animals;  (2)  that  a  laxge 
proportion  of  persims  so  bitten  usually  have  hydrophobia. 
'  Unfortunately,  both  these  assumptions  lack  proof,  and  therefore 
the  evidence  of  the  efficacy  of  the  treatment  cannot  be  said  to 
satisfy  a  strictly  scientific  standard.  With  regard  to. the  first  point, 
the  patients  are  divided  into  three  categories— (x)  those  bitten  by 
an  animal  the  rabidity  of  which  is  proved  by  the  development 
of  rabies  in  other  animals  bitten  by  it  or  inoculated  from  its 
spinal  cord;  (2)  those  bitten  by  an  animal  pronounced  rabid 
on  a  veterinary  examination;  (3)  those  bitten  by  an  animal 
suspected  of  being  rabid.  The  number  of  patients  in  each  category 
in  t898  was  (1)  141,  (j)  855,  (3)  469;  and  in  1899  it  was  (1)  152. 
(2)  X099,  (3)  363.  As  might  be  expected,  the  vast  majority  came 
under  the  second  and  third  heads,  in  which  the  evidence  of  raUdity 
is  doubtful  or  altogether  lacking.  With  regard  to  the  second 
point,  the  pcoportion  of  persons  bitten  by  rabid  *ntm»%  vfao 
ordinarily  develop  hydrophobia  has  only  been  "estimated** 
from  very  inadequate  data.  Otto  Bollinger  from  a  series  of 
collected  statistics  sUtes  that  before  the  introduction  of  the 
Pasteur  treatment,  of  patients  bitteaby  dogs  undoubtedly  rabid 
47%  died,  the  rate  being  33%  in  those  whose  wounds  had  been 
cauterized  and  83%  when  there  had  been  no  local  treatment. 
If  the  number  of  rabid  dogs  be  compared  with  the  deaths  from 
hjrdrophobia  in  any  year  or  series  of  years,  it  can  hartUy  be  very 
high.  For  insUnce,  in  1895,  668  dogs,  besides  other  animah, 
were  killed  and  certified  to  be  rabid  in  England,  and  the  deaths 
from  hydrophobia  were  twenty.  Of  course  this  proves  iMthing, 
as  the  number  of  persons  bitten  is  not  known,  but  the  difference 
between  the  amount  of  rabies  and  of  hydrophobia  is  suggestively 
great  in  view  of  the  marked  propensity  of  rabid  dogs  to  bite, 
nor  is  it  accounted  for  by  the  fact  that  some  of  the  persons  bitten 
were  treated  at  the  Institut  Pasteur.  A  comparison  of  the  annual 
mortality  from  hydrophobia  in  France  before  and  after  the  intro- 
duction of  the  treatment  would  afford  decisive  evidence  as  to 
its  efficacy;  but  tmfortunatdy  no  siich  comparison  can  be  made 
for  lack  of  vital  sutistics  in  that  country.  The  experience  of 
the  Paris  hospitab,  however,  points  to  a  decided  diminution  of 
mortality.  On  the  whole  it  must  be  said,  in  the  absence  of  further 
data,  that  the  Pasteur  treatment  certainly  diminishes  the  danger 
of  hydrophobia  from  the  bites  of  rabid  animals. 

More  recently  treatment  with  an  anti-rabic  serum  has  been 
suggested  (see  Par«\sitic  Diseases).  Victor  Babes  aiKl  Lepp 
and  later  Guido  Tizzoni  and  Eugenio  Centanni  have  worked  out 
a  method  of  serum  treatment  curative  and  protective.  Id  this 
method  not  the  rabic  poison  itself,  as  in  the  Pasteur  treatment, 
but  the  proteaive  substance  formed  is  injected  into  the  tissues. 
The  serum  of  a  vacdnated  animal  is  capable  of  neutralizing  the 
power  of  the  virus  of  rabies  not  only  when  mixed  with  the  virus 
before  injection  but  even  when  injected  simultaneously  or  within 
twenty-four  hours  after  the  introduction  of  the  virus.  These 
authors  showed  that  the  serum  of  a  rabbit  protects  a  rabbit 
better  than  does  the  serum  of  a  dog,  and  vice  versa.  At  the  end 
of  twenty  days'  injections  they  found  they  could  obtain  such  a 
large  quantity  of  anti-rabic  substance  in  the  serum  of  an  animal, 
that  even  x  part  of  serum  to  35,000  of  the  body  weight  would 
protect  an  animal.  This  process  differs  from  that  of  Pasteur 
in  so  far  as  that  in  place  of  promoting  the  formation  of  the 
antidote  within  the  body  of  the  patient,  by  a  process  of  vaccina- 
tion with  progressively  stronger  and  stronger  virus,  this  part  of 
the  process  is  carried  on  in  an  animal,  Babes  using  the  (k)g  sikI 
Centanni  the  sheep,  the  blood  serum  of  which  is  injected.  This 
method  of  vaccination  is  useful  as  a  protective  to  those  in  charge 
of  kennels. 
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The  attempt  to  stamp  out  rabies  in  Great  Britain  was  an 
CJqwTimrnt  undertaken  by  the  government  in  the  public  interest. 

The  principal  means  adopted  were  the  muzzling  of 
'J'    dogs  in  infected  areas,  and  prolonged  quarantine  for 

imported   animals.      The  efficacy   of   dog-muzzling 

in  checking  the  spread  of  rabies  and  diminishing  its 
prevalence  has  been  repeatedly  proved  in  various  countries. 
Liable  as  other  animals  may  be  to  the  disease,  in  England  at 
least  the  dog  is  pre-eminently  the  vehicle  of  contagion  and  the 
great  source  of  danger  to  human  beings.  There  is  a  difference 
of  opinion  on  the  way  in  which  muzzling  acts,  though  there  can 
be  none  as  to  the  effect  it  produces  in  reducing  rabies.  Probably 
it  acts  rather  by  securing  the  destruction  of  ownerless  and  stray — 
which  generally  includes  rabid — dogs  than  by  preventing  biting; 
for  though  it  may  prevent  snapping,  even  the  wire^age  muzzle 
does  not  prevent  furious  dogs  from  biting,  and  it  is  healthy,  not 
rabid,  dogs  that  wear  the  muzzle.  It  has  therefore  been  suggested 
that  a  collar  would  have  the  same  effect,  if  all  coUarless  dogs 
were  seized;  but  the  evidence  goes  to  ^ow  that  it  has  not, 
periiaps  because  rabid  dogs  are  more  likely  to  stray  from  home 
with  their  collars,  which  are  constantly  worn,  than  with  muzzles 
which  are  not,  and  so  escape  seizure.  Moreover,  it  is  much  easier 
for  the  police  to  see  whether  a  dog  is  wearing  a  muzzle  or  not 
than  it  is  to  make  sure  about  the  collar.  However  this  may  be, 
the  muzzle  has  proved  more  efficacious,  but  it  was  not  applied 
s>-stemaUcally  in  England  until  a  late  date.  Sometimes  the 
regulatioos  were  in  the  hands  of  the  government,  and  sometimes 
they  were  left  to  local  authorities;  in  either  case  they  were 
allowed  to  lapse  as  soon  as  rabies  had  died  down.  In  April 
1897  the  Board  of  Agriculture  entered  on  a  systematic  attempt 
to  exterminate  rabies  by  the  means  indicated.  The  plan  was  to 
enforce  muzzling  over  large  areas  in  which  the  disease  existed, 
and  to  maintain  it  for  six  months  after  the  occurrence  of  the 
last  case.  In  ^te  of  much  opposition  and  criticism,  this  was 
resolntdy  carried  out  under  Mr  Walter  Long,  the  responsible 
Biaistcr,  and  met  with  great  success.  By  the  spring  of  1899 — 
that  is,  m  two  ytSLn — the  disease  had  disappeared  in  Great 
Britain,  caKcpC  for  one  area  in  Wales;  and,  with  this  exception, 
muzzling  was  everywhere  relaxed  in  October  1899.  It  was  taken 
off  in  Wales  also  in  the  following  May,  no  case  having  occurred 
since  November  1899.  Rabies  was  then  pronounced  extinct. 
During  the  summer  of  1900,  however,  it  reappeared  in  Wales,  and 
acvcnl  counties  were  again  placed  under  the  order.  The  year 
1901  was  the  third  in  succession  in  which  no  death  from  hydro- 
phobia was  registered  in  the  United  Kingdom.   In  the  ten  years 

1899,   104  deaths  were  registered,  the  death-rate 

30  m  1889  and  averaging  29  annually.    In  1902  two 

deaths  from  hydrophobia  were  registered.    From  that  date  to 

Jane  1909  (the  latest  available  for  the  purpose  of  this  article) 

BO  death  from  hydrophobia  was  notified  in  the  United  Kingdom. 

See  AwmaleM  de  rinstiimi  Pasteur,  from    1886;   Journal  of  the 

Board  of  ArricuUure.  1899;  Makins,  "  Hydrophobia,"  in  Treves's 

Sjiiem  of  Smrgtry,  Woodhead,  "  Rabies.^'  in  Allbutt's  System  of 


(Gr.  S6wp,  water,  and  v^fupa^  sphere),,  in 
pb>-vical  feogra{^y,  a  name  given  to  the  whole  mass  of  the  water 
of  the  oceans,  which  fills  the  depressions  in  the  earth's  crust, 
and  oovecs  nearly  thrcc-<)uarterB  of  its  surface.  The  name  is 
ttscd  ia  distinction  from  the  atmosphere,  the  earth's  envelope 
of  air,  the  lithosphere  (Gr.  X(0ot,  rock)  or  solid  crust  of  the  earth, 
and  the  oentrospfaere  or  interior  mass  within  the  crust.  To 
these  ''spheres"  some  writers  add,  by  figurative  usage,  the 
terns  **bioq)here,'*  or  life-sphere,  to  cover  all  living  things, 
both  aahnals  and  plants,  and  *'  psychosphere,"  or  mind-sphere, 
CDvcrrog  aB  the  products  of  human  intelligence. 

HTIHUSTATICS  (Gr.  Uvp,  water,  and  the  root  era-,  to  cause 
to  stand),  the  branch  of  hydromechanics  which  discusses  the 
equilibrium  of  fluids  (see  Hydrohichanics). 

HTOBOZTLAlDlfB.  NH^H,  or  hydroxy-ammom'a,  a  com- 
pound prepared  m  1865  by  W.  C.  Lossen  by  the  reduction  of 
ethyl  nitrate  with  tin  and  hydrochloric  add.  In  1870  E.  Ludwig 
mtjA  T.  H.  Hein  {Ckem,  CetOrall^aU,  1870,  i,  p.  340)  obtained  it 
by  pasHiig  aitfic  oside  through  a  series  of  bottles  containing  tin 


and  hydrochloric  acid,  to  which  a  small  quantity  of  platinum 
tetrachloride  has  been  added;  the  acid  liquid  is  poured  off 
when  the  operation  is  completed,  and  sulphuretted  hydrogen  'n 
passed  in;  the  tin  sulphide  is  filtered  off  and  the  filtrate  evapor- 
ated. The  residue  is  extracted  by  absolute  alcohol,  which  dis- 
solves the  hydroxylamine  hydrochloride  and  a  little  ammonium 
chloride;  this  last  substance  is  removed  as  ammonium  platino- 
chloride,  and  the  residual  hydroxylamine  hydrochloride  is 
recrystallized.  E.  Divers  obtains  it  by  mixing  cold  saturated 
solutions  containing  one  molecular  proportion  of  sodium  nitrate, 
and  two  molecular  proportions  of  acid  sodium  sulphite,  and 
then  adding  a  saturated  solution  of  potassium  chloride  to  the 
mixture.  After  standing  for  twenty-four  hours,  hydroxylamine 
potassium  disulphonate  crystallizes  out.  This  is  boiled  for  some 
hours  with  water  and  the  solution  cooled,  when  potassium 
sulphate  separates  first,  and  then  hydroxylamine  sulphate. 
E.  Tafel  {ZcU.  anorg.  Chem.t  1902, 31,  p.  389)  patented  an  electro- 
lytic process,  wherein  50%  sulphuric  acid  is  treated  in  a  divided 
cell  provided  with  a  cathode  of  amalgamated  lead,  50%  nitric 
acid  being  gradually  run  into  the  cathode  compartment.  Pure 
anhydrous  hydroxylamine  has  been  obtained  by  C.  A.  Lobry  de 
Bruyn  from  the  hydrochloride,  by  dissolving  it  in  absolute 
methyl  alcohol  and  then  adding  sodium  methylate.  The  pre- 
cipiuted  soditmi  chloride  is  filtered,  and  the  solution  of  hydroxyl- 
amine distilled  in  order  to  remove  methyl  alcohol,  and  finally 
fractionated  under  reduced  pressure.  The  free  base  is  a  colouriess, 
odourless,  crystalUn6  soUd,  melting  at  about  30**  C,  and  boiling 
at  58°  C.  (under  a  pressure  of  22  mm.).  It  deliquesces  and 
oxidizes  on  exposure,  inffames  in  dry  chlorine  and  is  reduced  to 
ammonia  by  zinc  dust.  Its  aqueous  solution  is  strongly  alkaline, 
and  with  acids  it  forms  well-defined  stable  salts.  E.  Ebler  and 
E.  Schott  (7.  pr.  Ckem.,  1908,  78,  p.  289)  regard  it  as  acting  with 
the  formula  NHfOH  towards  bases,  and  as  NHa:0  towards  acids, 
the  salts  in  the  latter  case  being  of  the  oxonium  type.  It  is  a 
strong  reducing  agent/  giving  a  precipitate  of  cuprous  oxide, 
from  alkaline  copper  solutions  at  ordinary  temperature,  con- 
verting mercuric  chloride  to  mercurous  chloride,  and  pre- 
cipitating metallic  silver  from  solutions  of  silver  salts.  With 
aldehydes  and  ketones  it  forms  oximes  (q.v.).  W.  R.  Dunstan 
{Jour.  Ckem.  Soc.,  1899,  75,  p.  792)  found  that  the  addition  of 
methyl  iodide  to  a  methyl  alcohol  solution  of  hydroxylamine 
resulted  in  the  formation  of  trimethyloxamine,  N(CHs)sO. 

Many  substituted  hydroxytamines  are  known,  substitution  taking 

place  either  in  the  a  or  fi  position  (NHrOH).  /^phenylhydroxyl- 
amine,  C«HtNH*OH*,  is  obtained  in  the  reduction  of  nitrobenzene 
in  neutral  solution  (e.g.  by  the  action  of  the  aluminium-mercury 
couple  and  water),  but  better,  according  to  C.  Goldschmidt  (Ber., 
1896.  39,  p.  2307^  by  dissolving  nitrobenzene  in  ten  times  its  weight 
of  ether  contatnmg  a  few  cubic  centimetres  of  water,  and  heating 
with  excess  of  zinc  dust  and  anhydrous  calcium  chloride  for  three 
hours  on  a  water  bath.  It  also  appears  as  an  intermediate  product 
in  the  electrolytic  reduction  of  nitrobenzene  in  sulphuric  acid 
solution.  By  gentle  oxidation  it  yields  nit rosobenzene.  Derivatives 
of  the  type  RtK-OH  result  in  the  action  of  the  Grienard  reagent  on 
amyl  nitrite.  Dihydroxy-ammonia  or  nitroxyl,  NH(OH)fl,  a  very 
unstable  and  highly  reactive  substance,  hal  been  especially  studied 
by  A.  Angeli  (see  A.  W.  Stewart,  Recent  Advances  in  Pkysical  and 
Inorganic  Chemistry,  1909). 

HYDROZOA,  one  of  the  most  widely  spread  and  prolific 
groups  of  aquatic  animals.  They  are  for  the  most  part  marine 
in  habitat,  but  a  familiar  fresh-water  form  is  the  common  Hydra 
of  ponds  and  ditches,  which  gives  origin  to  the  name  of  the  class. 
The  Hydrozo*  comprise  the  hydroids,  so  abundant  on  all  shores, 
most  of  which  resemble  vegetable  organisms  to  the  unassisted 
eye;  the  hydrocorallines,  which,  as  their  name  implies,  have  a 
massive  stony  skeleton  and  resemble  corals;  the  jelly-fishes  so 
called;  and  the  Siphonophora,  of  which  the  species  best  known 
by  repute  is  the  80<alled  "  Portuguese  man-of-war  '*  (Fkysaiic), 
dreaded  by  sailors  on  account  of  its  terrible  stinging  powers. 

In  external  form  and  appearance  the  Hydrozoa  exhibit  such 
striking  differences  that  there  would  seem  at  first  sight  to  be 
little  in  common  between  the  more  divergent  members  of  the 
group.  NevertbdesB  there  is  no  other  class  in  the  animal  king- 
dom with  better  marked  characteristics^  or  with  more  uniform 
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HYDROZOA 

atnott  divtnity  of 


morplKilopcsl  pecuUuitlci  mkdcflj'fnf 

■Mpcrfid*]  duinictcn. 

All  HydnuM,  is  the  fini  pU«,  ohilHt  ihe  thm  •Uuclunl 
featiiRsdutiiictiveg|tlieC«iniun  (f.*.)'  (i)  The  body  ii built 
up  ol  two  Uycn  only,  u  eitaul  pnicctive  uxl  •suory  layer, 
the  EctDdenn,  tad  (n  intenul  digutive  Itytf,  the  cododcnn. 
(i)  The  body  caaUio]  but  i  >in^  iaunul  ckvlty,  t)w  codcDteroa 

«hut  off  into  cavitia  diitinct  from  the  centiml  dilative  ipace. 
(3)  The  generative  celli  are  produced  id  dlhCT  the  cctodenn  « 
endoderm,  asd  not  iu  a  third  layer  aiising  in  the  onbryo,  distinct 
from  the  two  primaiy  LayeD;la  other  wonta,  thov  iiDO  iiie»deim 

To  these  Ihree  chaiulen  the  HydrosH  add  a  fourth  wluch 
1*  distinctive  of  the  sibdiviiioD  of  the  Codcntenta  [erraed  the 
Coidarii;  that  ia  to  lay,  tliey  alwayi  poiieia  peculiar  itiii(in| 
OTEUl  knon  at  nettle-celli,  or  uemaltcfsts  (Cnidat),  each 
produod  in  a  c«U  fonning  an  integral  part  of  the  atrinul's 
tissues.  The  Hydnuoa  are  thus  shown  to  bdong  to  the  fioup 
of  Codenterala  Cnidaria,  and  it  remains  to  coDsider  more  fully 
their  distinctive  featurea,  and  in  particular  those  which  idmA 
tbem  oS  [lom  the  other  nuiD  division  of  the  Cniduia,  the 
Antimoa  (f.i),  compriain);  the  oiiaU  and  tea-aoemoiie*. 

The  jnal  diversity,  to  which  rrferenci!  hMslrtaidy  been  made, 
b  the  lorm  and  structUR  □!  the  HydmuK  is  due  to  two  prindpal 
causes.  In  the  first  pU«.  we  Gnd  in  this  group  two  distinct 
types  of  person  or  individual,  the  polyp  and  the  niedus»  (f4-*-)i 
och  capable  of  a  wide  nngc  of  variations;  and  when  both 
polyp  and  medusa  occur  in  the  life-cycle  of  the  same  specie*, 
as  is  frequently  the  case,  the  result  is  an  alternation  of  gcDcrm- 
tions  of  a  type  peculiarly  cbmcteristic  of  the  class.  Id  the 
second  place,  the  power  of  non-seiual  reproduction  by  budding 
is  practically  of  universal  occurrence  sjnong  the  Hydroooa,  and 
by  the  buds  failing  10  separate  from  the  parent  stock,  colonies  arc 
produced,  more  or  less  com[^cated  in  structure  and  often  of 
great  size.  We  find  that  polyps  may  dther  bud  other  polyps  or 
may  produce  medusae,  aiul  that  medusae  may  bud  medusae, 
tbou^  never,  apparently,  polyps.  Rata  we  have  a  primary 
subdivision  of  the  coloniea  ol  Hydituoa  inrn  those  produced  by 
budding  of  polypi  and  those  produced  by  budding  of  medusae. 
'Hie  former  may  contain  potyp-persou  and  medusa-pflsoos, 
dtbet  one  kind  alone  or  both  kinds  comlrined;  the  latter  will 
contain  only  medusa-penoni  variously  modified. 

The  moipbolngy  ol  the  Hydroioa  reduces  itjeU,  thetefore, 
to  a  ansidention  of  the  oMitphDlogy  of  the  polyp,  of  the  medusa 
and  of  the  colony.  Putting  asde  the  lait-named,  for  a  detailed 
'  "  *  sec  HmaoiDsicsu,  we  on  betl  deal  with  tbc 
le  polyp  aiKl  medusa  (mm  u  developmental 


waQ  either  by 
tion).    The  tr 

(dibbKula)  J 
the  inner  ceU 
eniijHy  fill  up 


.^ —^ ,.    .  .jLi  IB  the  bdidfja 

rrinr  univenally  in  all   Metazoa,  piobably  repcesenting 
al   trotosoan  colony  in   phykt^eny.     Next  the  bluiu& 

-Itemal  mass  tl  td!t  (Sg .  1 ,  iy)  which  come  fnnn  the 

imieratiaa  (fig.  i.  A)  or  by  splitting  off  (dtlanuns- 
latiiia  of  an  imr  cell-nuia  eonHrts  the  single- 
(monoblaatala)  into  ■  doubte-layend  enbryo 
rh  may  be  tensed  a  parendiymula,  uice  at  fint 
laH  (omu  an  irreguur  parencbynia  whi^  nay 
ind  oblitrnle  the  lAnaeotaliiia  cavity  (Eg.  I,  B). 
however,  the  cells  oTtbe  inner  maat  arnage  tbem- 
e  layer  Hinoimding  an  internal  cavity  (lif,  l.CaO, 


K  trduMltm  (U,  which  co 


Round  the  blutoooce  hoUi 

variable  in  numbi ■-  ■--  - 

of  the  eaiin  b( 

indeadodeim.  Eachi 

elongation  of  the  a    ' 

' 'a.  A), 

ties,  th 

Cnidaria.    They 


Atcbenti 
'nutun   '■  ^'"JnderiH- 

_      hirther  ^  E*;tadenn- 

modificalkms,  whereby  it  develone  into  either  a  potyp  or  a  ae 

T.  , p,^  ^  K^nula  (Sg.  J,  A)  becomea  ^tart 

I  by  the  pole  (anhesi  Imni  the  mouth,  and  its  p 

"       -    .D(ihei>iindpalajiii.lhati>tD>> 

1^    At>  result  the 


ing  throuth  the  mouth  (fir  J, 
mlumnar  in  (otm  (fig.  J,«).  1 


FiQ.  1.— I>iagnni  ihowing  the  change  of  the  Aclinsla  (A)  into  a 
Polyp  (B);  a-t,  principal  (vertical)  aiu^  1-^.  horiaonial  aiu.  The 
endoderm  ii  ihadcd,  the  ectoderm  is  left  dear. 

It  u  convenient  to  distingulih  two  types  n(  polyp  by  the  names 
hydra  pglyp  and  antbopnlyp,  ctancfenaiic  of  the  Hydmc*  aid 


. , jt  bydnpohrp  tl*  bo^  1"  tvpifilty 

dgafaud,  tk*  kochl  «l  Ibr  <aluma  bonf  far  pnter  than  the 
disBMCT.  TkpowinKitnbtivdriiulIaiidthFinoultiitEtnmUv 
rMtd  oaa  pffjicaHC  hwui  or^y^MBnuf-  Tbrfctodrnzi  kxocatirely 
the  cifiAthw  wmkk  it  ud  in  Ibe  pUnula  ud  vctumU  •tt^**  ■"'1  com- 
mon^ mitnxa  so  its  eaerail  nrfacc  a  protective  or  Kiwort ing  in- 
vexmcU*  tbc  pefiiu&  Gnitr»tin(  with  thii,  the  UHBopolvp  ia 
IK'>enl7  o(  iqiiM  (ana.  Ilic  dkinctH'  oftni  cundiiu  tlie  hdcht ; 
ibe  perwtoBie  ■•  wide,  e  hvpottomr  u  lirldns,  nod  tbe  ectodenu, 
or  ID  BMcb  of  it  ••  it  ■■poeed«  ll  hoc  cgverrd  ^  lecntiofl  or  ikeleal 
ulta  (avcMiKBt^  letiiat  iu  dliitioa  throutboiil  lUe.     The 


Flc  4.'— IMmtkoi  Aowlflf  tbe  diuwe  of  tike  Actinoia  into  ■ 
McdoK.  A.VcnicaiKCIioaaftbeacIiBiiU;*4Hd<-4uia%,3,B, 
traAHtioBBJ  Awe.  ^owiAf  pRpDDdcnlinf  frowtli  in  the  itomontel 
pluc.  C.O.  djy,  ivDtypiaaf  OHduiaarguilBtloiiiCuHl  D>n 
Crtu^te  KctJonA.  ibnJBC  ft  ndliB  <R)  on  one  tide,  ui  intcmdiv 
(IRSm  thr  giteii  C udD' in pbu:  tbc nouth  twl Bunubrium 
an  ladkaled  at  ikc  crnin.  leadina  iau  Ibc  caRnl  cavity  nbdividtd 
br  ibc  four  anu  •*  caaemaact  in  each  iatemJiiB  (IR).  i, 
t^nade;  g^p,  c*Anc  pouch;  vj,  radial  caaal  not  pnaent  in  C 


da  tr  an  InipwUni  of  the  boify-nll  o( , 

Ibt  pviatooic,  to  tiat  ibe  adult  Doath  it  u  cipeniii(  leadini  into  > 
tbon  eefadema]  oetopliant  or  ttonodHum,  at  the  bottom  of 
■bib  it  Ibe  biattopen.    FnrtbeT,  b  tbc  bydTopDlvp  Ibe  dicenive 

iKiita.  or  aajr  ibov  rid(ea  pnijcctiac  intcniany,  wbkb  In  ihii  cue 
an  (cncd  of^  cadoderm  alone,  witboat  any  paRieipalKin  of  Iba 
"ic  anibeoelni.  on  tbe  other  audi,  ibe  difniive 
tabdiviaKl  by  aa-called  mmnttntt,  infrmnlit 
■-' '— ■  ' — "—  -f  Bwyloa  (lee 
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■inpfe  type  of  ornniation  than  the  antbopolyp,  and  ia  In  autt 
reyctt  le*t  raodtnd  ironi  the  actinuta  type  of  ttructure. 

develop  into  a  meduia,  a  type  of  iodividiaal  found  only  in  lb* 
KydtaoB,  at  beic  ondeiMaod.  To  becooe  a  neduia,  tbe  actimila 
mm  ftcaRely  atal  in  the  direction  of  the  principal  aau,  bat  Etratly 
aloo(aplaneatri(hlan(leatoil.  ThiialbibodybccoiiKtunibirila- 
(htpcd.  tbe  Goocave  aide  RpraentiD(  Ibe  periHonK,  and  ibe  csnvea 
tide  the  cahioin.  of  tbe  polyp.  Hence  Ibe  tentidn  an  lound  at  the 
c(be  of  the  unbralU,  and  ibc  hypoinme  lomu  niually  a  projectiog 

mdiy,  and  the  potitioaa  of  the  pcimary  teniaclea,  imiaUy  fovi  in 
numScT.  mark  oat  th*  totalled  ndti,  ilttnalint  iritli  vhicb  are 
(our  imlvradiL    Tbe  ■oadena  wtaina  to  ciliaBnB  only  in  tbe 

quantity  (hence  tbe  popular  name  "jdly-fiili  "),  and  inco 
with  tbii  tbe  endodetm^layer  liainc  the  coelentnna  beomei 
tofetber  in  the  Intemdial  arcaa  and  undcEsoct  cono 
forminf  a  mon  or  leaa  compUcaled  ntliovafciilar  aytten  <i 
MADiTtA).    It  it  anficient  to  tiate  here  that  tbe  me^ma  ka  utnally  « 
Iree^wimmidg  ftninial.  AoatiDg  mouth  dowAwardion  the  open  teat, 
bui  ui  tcrnic  cBH  it  may  be  mnacbed  tiv  iu  aboral  pole,  like  a  polyp, 

Thua  the  devrtopment  of  the  two  typet  of  individutl  Men  la  th* 
Hydroaoa  nay  be  tununamed  at  loHowt: — 

f 

BiattuU 
hmcnyinula 

Caitruia 


"  Planuta  " 


'iopmeot.  though  probtbly  rtpmruCLno  the  primitive 
eventh  it  never  actually  found  in  Iu  lull  extent,  but  it 
eviaud  by  oisltaiaD  of  ^1"'-"'- —  '*  '--  ———  -' 


or  ev-rn  into  Ibe  polyp,  nth  tuppretalon  of  Ibe  inlervening  alepa. 
Gmi  apiuicnl  dl]fcr»cei  may  alia  be  brought  about  by  vaiialiDai 

fm-twiFTLmmg  ilBRt.  pUauia  and  ^InuU,  are  unnKciiary,  one  or 
other  ol  tiif  m  b  alwaya  wippreHCd.  A  food  example  of  Ihia  la  aeen 
in  two  romrron  cenei*  of  Briiiib  hydroldi,  Cnriylepliert  and  Tabii- 
lorio.  la  Cardytapkera  Ibe  embryo  ia  act  free  fti  Ibe  pannchymula 
tlQ^F  at  a  piarbia  vhicb  &KH  llaeli  and  developa  Into  a  polyp,  bolh 


KK 


y  be  ddned.  ibcworc,  at  CnidarU  in  -whirh 
■a  i>-pe«  vi  inaiiruiual,  (he  polyp  and  the  meduiaH  iBfly,!*  preieni, 

rm  riic  polyp  (li¥dn)[ilyp)  laof  aimple  iliueiuntsd  never  hat 
t  m^liriui  oexiptiaEiit  or  mctentcnea.'  TbcEeneral  eciodctm 
IU-*  ill  <;i1,],  wbich  pcnut  onlyia  [he  t(niorycel1a.aiid  il  (rcquentiy 
irrfic«  cirrmai  prouctivr  or  tupporting  Mmciuro-    An  iatcmai 

1  rii'  rL.L.-  i.  diviiibli;  Inio  two  nun  dlvinont  or  tub-dtaara,  Hydiv- 
,-.i.,,,.-   j,„i  siphon-    ■    -■     ■'  ■■■■■■    ■ ----.-■.- 


Hydromtduaae  ancf  Seypbomeduaae  ''  m  E.  EL  Lankealer'l  Yratiu 
n  Zoelsvi.  U.  chapiect  iv.  and  v.  (1900);  S.  I.  Hickaoa.  "  Coelen- 
lenu  and  CtcDopbon,"  Cambridn  Nabaal  HiUary,  1.  cbipnn 
fiv.  (1906).  {E.  A.  M.) 

HTHIA,  >  Dinie  ap[dlcib1e  lo  all  tbe  repmentalivet  of  tbe 
mamioaUan  (amily  Byacnidai.  a  {roup  of  Camivora  (f.r)  allied 
tothedvcU.  Fioni aU oihei  luge  Ciinlvon  Fi»pt  Ibt  Af ijcan 
hunling-dog,  bycnat  an  diiiingulihed  by  hiving  only  lout  loef 
on  each  loot,  tiid  an  (unhcc  chancterlud  by  tbe  lenilh  of  the 
f ore-lcp  at  compaml  «rith  (be  bind  pail,  (he  non-Rtnc(ile  cUoa. 
and  the  enonnoui  nmigtfa  of  tbe  fan  and  teeth,  ivhicb  eiublei 
then  lo  break  the  haidcil  bones  and  to  ictain  wiul  they  have 


Hie  (tripal  hym  (Byttna  fltwta)  ii  ibe  moM  widdy  dii- 
tributed  v«iei,  bcinc  tounil  througbou^  Indit,  Pcnii,  Aiii 
Minor,  uid  Nonb  ti>d  Eut  Africii.  Iht  £ul  ACricaD  form 
ronstilutinj  ■  di$(inO.  nice,  B.  lliiala  siliilliiic'i;  while  Ihere 
■re  aUg  tevenl  disliiKl  Asiatic  nets.  The  >pede9  loembla 
1  woU  io  HK.  and  is  greyish-brown  b  colour,  mukcil  vlih 
IndUlincl  longiludJiuil  stiipeg  oT  ■  darker  hue,  wbDe  Ibi  legs  ire 
truuviisely  slriped.  The  hajis  on  ihe  body  ire  long,  especiill]' 
OD  Ibe  lid^  ol  the  neck  and  back,  shere  [bey  form  ■  diltinct 
4  along  the  luL    Noctumil  in  babils. 


Flc  1  — Tlie  Stnpo]  Hyena  ^yana  Onala). 
it  prefen  by  day  the  gtoom  ol  ova  ud  ruins,  or  ol  the  I 
which  It  occisiaadly  [onns  and  isnies  forth  it  sunset  ' 
conunsicel  lU  uneaitUy  honling  Wben  the  animal  is  i 
the  bowl  changes  into  what  baa  beoi  compared  to  de 
liughter,    whence    the    name    of    "  laughing-hyena." 


by  di 


esfcedd) 


uperfon 


which  might  oihc 
an  dead  are  not  sale  from  their  itticks,  their  powerful 
>ling  them  to  gun  iccess  to  newly  interred  bodies  in 
.    Occasionally  (writes  Dr  W.  T.  Blanlord)  sheep  « 


night  and  carry  oS  children  iteqiins  by  llnr  mnlhm.  By 
persistent  trapping  and  shooting,  its  numbcn  have  now  been 
considerably  reduced,  with  the  result,  however,  ol  miking  ii 
cjtceedingly  wary,  so  thai  it  is  not  readily  caught  in  my  Inp 
with  which  it  has  had  an  opportunity  of  becooiing  acquainted. 
Its  range  cjilends  from  Abyssinia  to  Ibe  Cape  The  Abyaainiu 
form  has  been  legudcd  is  a  distinct  q>ecia.  Bndei  the  lune 
of  8.  litnliemi.  but  this,  like  various  raott  loutbcm  forms,  is 
but  reprded  is  a  local  race.  The  brown  hyena  (fi,  6rii*«9} 
IS  South  Africani  runging  to  Angola  on  the  west  and  Kilimaniaro 
on  the  east.  In  size  it  restmblei  the  striped  hyena,  but  diffos 
in  ippeinnce,  owing  10  Ihe  fringe  ol  long  hair  coveriiig  the  neck 
■nd  [ore  pin  of  Ihe  back.  The  genera]  hue  is  aahy-biDcn,  viih 
the  hiir  lighter  on  the  neck  (foiming  >  tollail,  thai  and  beOy; 
while  the  legs  are  banded  with  dark  brown.  This  tptda  it  rm 
often  seen,  as  il  remains  concealed  during  tlie  day.  Tluse 
frequenting  Ihe  coast  feed  on  dead  fish,  crabs  and  an  occaaional 
stnnded  whale,  though  they  are  alto  a  danger  to  the  sheep  ud 
cattle  knit.   SiTand-wolfb  the  local  name  it  the  Cape. 

Although  hyenas  are  DOW  confined  In  the  wirmerrcpansof  Ihe 
Old  Wotld,  (ottil  remains  show  Ihal  they  had  a  more  northerly 
range  during  Tertiaiy  limes;  the  European  cave-hyena  tieiiif  a 
form  of  Ihe  spotted  spedci.  known  as  H.  crKula  ifilata.  Faai 
hyetiai  occur  in  the  Lower  Pliocene  of  Greece,  Chini,  India. 
&C.;  while  remains  indistinguishable  from  those  of  the  siripal 
qiecia  have  been  lound  in  the  Uppci  PUocene  of  ri.jl.~l  ud 
Italy. 

HTtREI,  a  lown  in  Ibe  department  o(  the  Vir  m  S.E.  France, 
ti  m.  by  rail  £.  of  Toulon.  In  1906  Ibe  population  of  the  com- 
mune was  1 7,790,  of  Ihe  town  10.464;  Ibe  population  of  Ibe  former 
WIS  more  than  doubled  in  the  list  decade  o(  Ihe  iqlh  antury. 
Hyjres  is  celebrated  (is  is  ilso  its  fashionable  suburb.  CosiebeUc, 
nearer  Ihe  seashore)  is  a  winter  heallh  resort.  The  town  propa 
is  lituiled  about  i)  m.  from  Ihe  teaihore,  and  on  ihe  uulh- 
weslem  slope  of  a  sleep  bill  (M^'ft.,  belonging  to  Ihe  Uaurellts 
chain,  961  ft.),  which  is  one  o(  the  wesicmmosl  qniis  of  ihe 
thickly  wooded  Uontignes  des  Maure*.  Il  is  shcltcml  bom  the 
nnrth^ast  and  east  winds,  but  is  eapoaed  to  the  cold  north-west 
wind  or  nulmJ.  Towardl  Ihe  south  and  south-east  a  feitile 
ange  groves,  but  now  mainly  covered 


byvi 


yards  ar 


10  the  s 


1  a  narrow  valley,  rises  a  cluster  ol  low  hills,  on  whidi  i> 

ol  Coslebelle.    The  older  portion  of  ibe  town  is  slill 

.  on  the  tkonb  and  usl,  by  its  ancient,  though 

ddipidaled  medieval  walls,  ind  is  i  labyrinth  of  steep  ind  dirty 


.    Them 


»  grown 


I  and  vegetables, 


Fio.  3.— The  Spotted  Hyena  (Hjatna  craaday. 
goati.  and  more  often  dogs,  are  carried  oS,  and  the  laller.  il  ilt 
events,  are  often  taken  alive  to  Ihe  animal's  den.  This  species 
appears  to  be  solitary  in  habits,  and  it  is  rare  Io  meet  witb  more 
than  two  together.  The  cowiidice  ol  this  hyena  is  proverbial; 
despite  its  powerful  teeth,  il  rarely  allempts  to  defend  itself. 
A  very  diffcrenr  animal  is  the  spoiled  hyena,  Hyatna  {Crocitta) 
cr«iifa.  which  has  the  sectorial  teeth  of  a  more  cat-like  lype. 
and  is  marked  by  dark-brown  spots  on  a  yellowish  ground,  while 
the  mane  is  much  less  distinct.  At  the  Cape  il  was  lormeriy 
common,  and  occasionally  commitled  great  havoc  among  the 
cattle,  while  it  did  iwt  beailate  la  enter  Ihe  Kaffit  dwcUinp  at 


foot  of  the  hill  has  handsome  broad  boulevards  and 
villas,  many  of  ihem  with  beiuiiful  gardena,  filled  with  aemi. 
tropical  plants.  Among  the  objecls  of  interest  in  the  old  town 
are:  Ihe  house  (Rue  Ribaton,  7)  where  J.  B.  Massitlon  (166]- 
1741).  the  famous  pulpit  orator,  was  borti;  the  parish  church 
of  Si  Louis,  built  originally  in  the  ijlh  nntuiy  by  Ihe  Cordelia 
or  Franciscan  friars,  but  completely  restored  in  the  earlier  part 
of  Ihe  T^ilh  (cntuiy;  and  the  site  of  the  old  chlteau.  00  the 
summil  of  the  hill,  now  occupied  by  a  villa.  The  plain  between 
Ihe  new  town  ind  the  sea  b  occupied  by  Urge  nurseries,  u 
eKellent>a/iiin<faa/isKi(Dli™,andi 
supply  Paris  and  London  with  ei 
espedaUy  artichokes,  as  well  as  wilh 
eitensive  salt  beds  (lalina)  both  01 
ol  the  town,  and  also  £.  o[  the  towi 
peninsula  is  the  fine  nalural  harbour  of  Hy^res,  as  well  as  three 
thinly  populated  islands  (Ihe  Sloechades  of  the  ancienis). 
Porquerollo,  Port  Ct™  and  Le  Levant,  which  »n  grouped 
together  under  Ihe  common  name  of  Des  dllytns. 

The  town  of  Hyfaes  seems  to  have  been  founded  in  the  lai 
xntury,  as  a  place  ol  defence  against  pirates,  and  likes  lis  Dame 
rom  Ihe  airu  (*in*o  in  the  Provencal  dialect),  or  threshing- 
loors  for  torn,  which  Ihen  occupied  its  site.  It  passed  from  Ibe 
wssession  of  [he  viscount*  ol  Marseilles  to  Chsrte*  of  Anjou. 
rounl  ol  Provence,  and  brother  of  St  Louis  (ihe  latter  bnded 
icK  in  I9S4.  ™  hii  Rtum  from  Egypt).     The  chlleau  wu 


HYGIEIA— HYKSOS 


'75 


(fisnuDtkd  by  Henri  IV.,  but  thanks  to  iu  walls,  the  town  resisted 

in  1707  aa  attack  made  by  the  duke  of  Savoy. 

See  Cb.  Lentbfric.  La  Prevents  Maritime  andenne  a  moderm 
(cbap.  5)  (Paris.  1880).  CW.  A.  B.  C  ) 

HT6ISU,  in  Greek  mythology,  the  goddess  of  health.  It 
seems  probable  that  she  was  originally  an  abstraction,  subse- 
qoently  personified,  rather  than  an  independent  divinity  of  very 
indent  date.  The  question  of  the  original  home  of  her  worship 
has  been  much  discussed.  The  oldest  traces  of  it,  so  far  as  is 
known  at  present,  are  to  be  found  at  Titane  in  the  territory  of 
Sicyoa,  where  she  was  worshipped  together  with  Asdcpius,  to 
whom  the  appears  completely  assimilated,  not  an  independent 
penonah'ty.  Her  cult  was  not  introduced  at  Epidaurus  till  a 
hxt  date,  and  therefore,  when  in  420  B.C.  the  worship  of  Asdepius 
was  introduced  at  Athens  coupled  with  that  of  Hygida,  it  is  not 
to  be  inferred  that  she  accompanied  him  from  Epidaurus,  or 
that  she  B  a  PcJoponnesian  importation  at  all.  It  is  most 
probable  that  she  was  invented  at  the  time  of  the  introduction 
of  Asdcpius,  after  the  sufferings  caused  by  the  plague  bad 
directed  spedal  attention  to  sanitary  matters.  The  already 
existing  wonbip  of  Athena  Hygieia  had  nothing  to  do  with 
H>ipeia  the  goddess  of  health,  but  merely  denoted  the  recognition 
o{  the  power  of  healing  as  one  of  the  attributes  of  Athena,  which 
^nduJly  became  crystallized  into  a  concrete  personality. 
At  first  no  spedal  relationship  existed  between  Asdepius  and 
H>pda,  but  gradually  she  came  to  be  regarded  as  his  daughter, 
the  place  of  his  wife  being  already  secured  by  Epione.  Later 
Orphic  hymns,  however,  and  Herodas  iv.  1-9,  make  her  the  wife 
of  Asdepius.  The  cult  of  Hygieia  then  spread  concurrently  with 
that  of  Asdepius,  and  was  introduced  at  Rome  from  Epidaurus 
lA  293.  by  which  time  she  may  have  been  admitted  (which  was  not 
the  case  before)  into  the  Epidaurian  family  of  the  god.  Her 
proper  name  as  a  Romanized  Greek  importation  was  Valetudo, 
hot  she  was  gradually  identified  with  Salus,  an  older  genuine 
Italian  divinity,  to  whom  a  temple  had  already  been  erected  in 
303.  While  in  daasical  times  Asdepius  and  Hygida  are  simply 
the  god  and  goddess  of  health,  in  the  declining  years  of  paganism 
they  are  protecting  divinities  generally,  who  preserve  mankind 
Boc  only  from  sickiaess  but  from  all  dangers  on  land  and  sea. 
In  «or^  of  art  Hygieia  is  represented,  together  with  Asdepius, 
as  a  maiden  of  benevolent  aiY)earance,  wearing  the  chiton  and 
^^ing  food  or  drink  to  a  serpent  out  of  a  dish. 

See  the  artide  bw  H.  Uchat  in  Darembere  and  Sa^lio's  DicHott- 
"'••e  4a  amtiqniits.  with  full  references  to  authonties;  and  E. 
T  'kmrr  ta  RoMcher  ■  Ltxikan  der  Mytkahgiet  with  a  special  section 
wi  tbc  modcra  theories  of  Hygieia. 

HTOim  (Fr.  kygihu,  from  Gr.  tyialpw,  to  be  healthy), 
the  sdcnce  of  preserving  health,  its  practical  aim  bdng  to  render 
'growth  more  perfect,  decay  less  rapid,  life  more  vigorous, 
dtaih  more  remote."  The  subject  is  thus  a  very  wide  one, 
embradng  all  the  agendes  which  affect  the  physical  and  mental 
■efl-bdng  of  man,  and  it  requires  acquaintance  with  such 
divene  sdcaces  as  physics,  chemistry,  geology,  engineering, 
architectare,  meteorology,  epidemiology,  bacteriology  and 
staiisud.  On  the  personal  or  individual  side  it  involves  con- 
fiiiensioa  of  the  character  and  quality  of  food  and  of  water 
^  other  beverages;  at  dkothing;  of  work,  exercise  and  sleep; 
o<  pefsonal  Hj^wBiw^t  of  spedal  habits,  such  as  the  use  of 
tobacco,  aaroocics,  &c;  and  of  control  of  sexual  and  other 
paiiioQs.  In  its  more  general  and  public  aspects  it  must  take 
cofnuaooe  of  meteorological  conditions,  roughly  included  under 
the  term  clinate;  of  the  site  or  soil  on  which  dwellings  are 
Vi*^.  of  the  character,  materials  and  arrangement  of  dwdUngs, 
whether  regarded  individually  or  in  relation  to  other  houses 
*Jf»^  whicb  they  sund;  of  thdr  heating  and  ventilau'on;  of 
the  reaiovi]  of  excreta  and  other  effete  matters;  of  medical 
kaewfedge  relating  to  the  inddence  and  prevention  of  disease; 
•ad  of  the  disposal  of  the  dead. 

Ihew  topics  win  be  found  treated  in  such  articles  as  DirrsTtcs. 
Fooe,  Fooo-PassSRVATiOM.  Adultkration,  Watkr,  Hbatinc, 
Vtimijinow,  ScwtRACS.  Bactkriologv,  Housing,  Crsmation, 
^  For  Wf]U  csactmenti  which  concern  the  sanitary  well-being 
«  Ubc  ooaayiaicv.  «e  Public  Hbaltu. 


HTOmUS,  eighth  pope.  It  was  during  his  pontificate  (c. 
137-140)  that  the  gnostic  heresies  began  to  manifest  themselves 
at  Rome. 

HTOINUS  (sumamed  GKOifATlctTS,  from  gruma,  a  surveyor's 
measuring-rod),  Latin  writer  on  land-surveying,  flourished  in 
the  rdgn  of  T^jan  (a.o.  98-117).  Fragments  of  a  work  on 
legal  botmdaries  attributed  to  him  will  be  found  in  C.  F.  Lach- 
mann,  Gromatici  Veteres,  i.  (1848). 

A  treatise  on  Castrametation  (De  Munitionibus  Caslronim)^  also 
attributed  to  htm,  is  probably  of  later  date,  about  the  3rd  century 
a.d.  (cd.  W.  (jemoll,  1879:  A.  von  Domassewski^  1867). 

HT6IIIUS,  6AIUS  JUUUS,  Latin  author,  a  native  of  Spain 
(or  Alexandria),  was  a  pupil  of  the  famous  Cbmelius  Alexander 
Polyhistor  and  a  freedman  of  Augustus,  by  whom  he  was  made 
superintendent  of  the  Palatine  library  (Suetonius,  De  Cramma- 
ticis,  ao).  He  is  said  to  have  fallen  into  great  poverty  in  his 
old  age,  and  to  have  been  supported  by  the  historian  Qodius 
Lidnus.  He  was  a  voluminous  author,  and  his  works  induded 
topographical  and  biographical  treatises,  commentaries  on  Helvius 
Cinna  and  the  poems  of  Virgil,  and  disquisitions  on  agriculture 
and  bee-keeping.   All  these  are  lost. 

Under  the  name  of  Hyeinus  two  school  treatises  on  mythology  are 
extant:  (i)  Fabularum  Liber,  some  300  mythological  legends  and 
celestial  genealogies,  valuable  for  the  use  made  by  the  author  of 
the  works  of  Greek  tragedians  now  lost;  (a)  De  Astronamia,  usually 
called  Poetica  Astronomica,  containing  an  elementary  treatise  on 
astronomy  and  the  myths  connected  with  the  stars,  chiefly  based  on 
the  KarotfTipi^MoI  of  Eratosthenes.  Both  are  abridgments  and  both 
are  by  the  same  hand ;  but  the  style  and  Latinity  and  the  elementary 
mistakes  (especially  in  the  rendering  of  the  Greek  originals)  are  held 
to  prove  that  they  cannot  have  been  the  work  of  so  distinguished 
a  scholar  as  C.  Julius  Hyginus.  It  b  suggested  that  these  treatises 
arc  an  abridgment  (maac  in  the  latter  half  of  the  2nd  century)  of 
the  CeHealcgtae  of  Hyginus  by  an  unknown  grammarian,  who  added 
a  complete  treatise  on  mythology. 

EoiTiONS. — Fabulae,  by  M.  bchmidt  (1872);  De  Astronemia,  by 
B.  Bunte  (1875):  see  also  Bunte,  De  C.  Julii  Hygini,  AugusU  Libertt, 
Vila  el  Scriplts  (1846). 

HYGROMETER  (Gr.  6Yp6t,  moist,  M^por,  a  measure),  an 
instrument  for  measuring  the  absolute  or  relative  amount  of 
moisture  in  the  atmosphere;  an  instrument  which  only 
qualitatively  determines  changes  in  the  humidity  is  termed  a 
"  hygroscope."  The  earlier  instruments  generally  depended  for 
thdr  action  on  the  contraction  or  extension  of  substances  when 
exposed  to  varying  degrees  of  moisture;  catgut,  hair,  twisted 
cords  and  wooden  laths,  all  of  which  contract  with  an  increase  in 
the  humidity  and  vice  versa,  being  the  most  favoured  materials. 
The  familiar  "  weather  house  "  exemplifies  this  property.  This 
toy  consists  of  a  house  provided  with  two  doors,  through  which 
dther  a  man  or  woman  appears  according  aa  the  weather  is 
about  to  be  wet  or  fine.  This  action  is  effected  by  fixing  a  catgut 
thread  to  the  base  on  which  the  figures  are  mounted,  in  such 
a  manner  that  contraction  of  the  thread  rotates  the  figures  so 
that  the  man  appears  and  extension  so  that  the  woman  appears. 

Many  of  the  early  forms  are  described  in  C.  Hut  ton,  Matk,  and 
Phil.  Dictionary  (1815).  The  modem  instruments,  which  utilize 
other  principles,  are  described  in  Mbteorology:  II.  Methods  and 
Apparatus. 

HYKSOS.  or  "Shephebo  Kings,"  the  name  of  the  earliest 
invaders  of  Egypt  of  whom  we  have  definite  evidence  In  tradition. 
Josephus  (c.  Apion.  I  14),  who  identifies  the  Hyksos  with  the 
Israelites,  preserves  a  passage  from  the  second  book  of  Manet  ho 
giving  an  account  of  ihcm.  (It  may  be  that  Josephus  had  it,  not 
direct  from  Manetho's  writings,  but  through  the  garbled  version 
of  some  Alexandrine  compiler.)  In  outline  it  is  as  follows.  In 
the  days  of  a  king  of  Egypt  named  Timaeus  the  land  was  suddenly 
invaded  from  the  east  by  men  of  ignoble  race,  who  conquered 
it  without  a  struggle,  destroyed  dties  and  temples,  and  slew  or 
enslaved  the  inhabitants.  At  length  they  elected  a  king  named 
Salatis,  who,  residing  at  Memphis,  made  all  Egypt  tributary, 
and  established  garrisons  in  different  parts,  espedally  eastwards, 
fearing  the  Assyrians.  He  built  also  a  great  fortress  at  Avaris, 
in  the  Sethroite  nome,  east  of  the  Bubaslite  branch  of  the  Nile. 
Salatis  was  followed  in  succe^ion  by  Bcon,  Apachnas,  Apophis, 
Jannas  and  Asses.  These  six  kings  reigned  198  years  and  10 
months,  and  all  aimed  at  extirpating  the  Egyptians.  Their 
whole  race  was  named  Hyksos,  i.e.  "shepherd  kings,"  and 
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some  say  they  were  Arabs  (another  esrplanation  found  by 
Joscphus  is  "captive  shepherds")*  When  they  and  their 
successors  had  held  Egypt  for  511  years,  the  kings  of  the  Thebais 
and  other  parts  of  Egypt  rebelled,  and  a  long  and  mighty  war 
began.  Miq>hragmuthosis  worsted  the  "  Shepherds "  and 
shut  them  up  in  Avaris;  and  his  son  Thutmosis,  failing  to 
capture  the  stronghold,  allowed  them  to  depart;  whereupon 
they  went  forth,  340,000  in  number,  established  themselves 
in  Judea  and  built  Jerusalem. 

In  Manetho's  list  of  kings,  the  six  above  named  (with  many 
variations  in  detail)  form  the  XVth  dynasty,  and  are  called 
"six  foreign  Phoenician  kings."  The  XVIth  dynasty  is  of 
thirty-two  "  Hellenic  (sict)  ^cpherd  kings."  the  seventeenth 
b  of  "  shepherds  and  Theban  kings  "  (reigning  simultaneously). 
The  lists  vary  greatly  in  different  vexsions,  but  the  above  seems 
the  most  reasonable  selection  of  readings  to  be  made.  For 
"Hellenic"  see  below.  The  supposed  connexion  with  the 
Israelites  has  made  the  problem  of  the  Hykaos  attractive,  but 
light  is  coming  upon  it  very  slowly.  In  1847  E.  de  Rougi 
proved  from  a  fragment  of  a  story  in  the  papyri  of  the  British 
Museum,  that  Apopi  was  one  of  the  latest  of  the  Hyksos  kings, 
corresponding  to  Aphobis;  he  was  king  of  the  "  pest "  and 
suppressed  the  wonhip  of  the  Egyptian  gods,  and  endeavoured 
to  make  the  Egyptians  wonhip'  his  gml  Setekh  or  Seti;  at 
the  same  time  an  l^gyptian  named  SeqenenrC  reigned  in  Thebes, 
more  or  less  subject  to  Aphobis.  The  dty  of  Hawari  (Avaris) 
was  also  mentioned  in  the  fragment. 

In  1850  a  record  of  the  capture  of  this  dty  from  the  Hykaos 
by  Ahmosi,  the  founder  of  the  eighteenth  dynasty,  was  discovered 
by  the  same  scholar.  A  large  dass  of  monuments  was  afterwards 
attributed  to  the  Hyksos,  probably  in  enor.  Some  sUtues 
and  sphinxes,  found  in  i86x  by  Mariette  at  Tanis  (in  the  north- 
cast  of  the  Delta),  whidi  had  been  usurped  by  later  kings,  had 
peculiar  "  un-Egyptian  "  features.  One  of  these  bore  the  name 
of  Apopi  engraved  Ughtly  on  the  shoulder;  this  was  evidently 
a  usurper's  mark,  but  from  the  whole  circumstances  it  was 
conduded  that  these,  and  others  of  the  same  type  of  features 
found  elsewhere,  must  have  belonged  to  the  Hyksos.  This 
view  held  the  field  until  1893,  when  Gol6iischeff  produced  an 
inferior  example  bearing  its  original  name,  which  showed  that 
in  this  case  it  represented  Axnenemhe  IIL  In  consequence 
it  is  now  generally  bdieved  that  they  all  bdong  to  the  twdfth 
dynasty.  Meanwhile  a  headless  statue  of  a  king  named  Khyan, 
found  «t  Bubastis,  waa  attributed  on  various  grounds  to  the 
Hyksos,  the  soundest  arguments  being  his  foreign  name  and 
the  boastful  un-Egyptian  epithet  *'  bdoved  of  his  ka,"  where 
"  beloved  of  Ptah  "  or  some  other  god  was  to  be  expected. 
His  name  was  immediately  afterwanis  recognized  on  a  lion 
found  as  far  away  from  Egypt  as  Bagdad.  Flinders  Petrie  then 
pointed  out  a  group  of  kings  named  on  scarabs  of  peculiar  type, 
which,  including  Khyan,  he  attributed  to  the  period  between 
the  Old  Kingdom  and  the  New,  while  others  were  in  favour  of 
assigning  them  all  to  the  Hyksos,  whose  appellation  seemed 
to  be  recognizable  in  the  title  Hek-khos,  "ruler  of  the  barbarians," 
borne  by  Khyan.  The  extraordinary  importance  of  Khyan  was 
further  shown  by  the  discovery  of  his  name  on  a  jar-lid  at  Cnossus 
in  Crete.  Semitic  features  were  pointed  out  in  the  supposed 
Hyksos  names,  and  Petrie  was  convinced  of  their  date  by  his 
excavations  of  1905-1906  in  the  eastern  Delta.  Avaris  b  generally 
assigned  to  the  region  towards  Pdusium  on  the  strength  of  its 
being  located  in  the  Sethroite  nome  by  Josephus,  but  Petrie 
thinks  it  was  at  Tell  el-Yahudiyeh  (Yehudia),  where  Hyksos 
scarabs  are  common.  From  the  remains  of  foctificattons  there 
he  argues  that  the  Hyksos  were  undvilized  desert  people, 
skilled  in  the  use  of  the  bow,  and  must  thus  have  destroyed 
by  their  archery  the  Egyptian  armies  trained  to  fight  hand-to- 
hand;  further,  that  their  hordes  were  centered  in  Syria,  but  were 
driven  thence  by  a  superior  force  in  the  East  to  take  refuge 
in  the  isl&nds  uid  became  a  sea-power — whence  the  strange 
description  "  Hellenic  "  in  Manetho,  which  most  editors  have 
corrected  to  dXXoi,  "others."  Besides  the  statue  of  Khyan, 
blocks  of  granite  with  the  name  of  Apopi  have  been  found  in 


Upper  Egypt  at  Gebelen  and  in  Lower  Egypt  at  Bubastis.  Tlie 
celebrated  Rhind  mathematical  papyrus  waa  copied  in  the 
reign  of  an  Apopi  from  an  original  of  the  time  of  Amenemhe  UL 
Large  numbers  of  Hyksos  scarabs  are  found  in  Upper  and 
Lower  Egypt,  and  they  are  not  unknown  in  Palestine.  Khyan 's 
monuments,  incon^icuous  as  they  are,  actually  extend  over 
a  wider  area — from  Bagdad  to  Cnossus — than  those  of  any  other 
Egyptian  king. 

It  is  certain  that  this  mysterious  people  were  Asiatic,  for 
they  are  called  so  by  the  Egyptians.  Though  Seth  was  an 
Egyptian  god,  as  god  of  the  Hyksos  he  represents  some  Asiatic 
ddty.  The  possibility  of  a  connexion  between  the  Hyksos 
and  the  Israelites  is  still  admitted  in  some  guarten.  Hatred 
of  these  impious  foreigners,  of  which  there  is  some  trace  in 
more  than  one  text,  aroused  amongst  the  Egyptians  (as  nothing 
ever  did  before  or  since)  that  martial  spirit  which  carried  the 
armies  of  Tethmosis  to  the  Euphrates. 

Be^cs  the  histories  of  Eaypt,  ne  J.  H.  Breasted,  Amciemi 
Records  of  Egypt;  Historical  Documents  ii.  4,  125;  G.  Maspero, 
Conies  poimlaires,  3me  «d.  p.  236;  W.  M.  F.  Petrie.  Hyk^ 
and  Israelite  CiHes,  p.  67;  Gol6iiacheff  in  RecneU  de  Inmmx^xv. 
p.  131.  (F.  Ll.  G.) 

HYLAS,  in  Greek  legend,  son  of  Theiodamas,  king  of  the 
Dryopians  in  Thessaly,  the  favourite  of  Heracles  and  his  com- 
panion on  the  Argonautic  expedition.  Having  gone  ashore  at 
Kios  in  Mysia  to  fetch  water,  he  was  carried  off  by  the  nymphs 
of  the  spring  in  which  he  dipped  his  pitcher.  Herades  sought 
him  in  vain,  and  thie  answer  of  Hylas  to  his  thrice-repeated  cry 
was  lost  in  the  dq>ths  of  the  water.  Ever  afterwards,  in  memory 
of  the  threat  of  Heracles  to  ravage  the  land  if  Hylas  were  not 
found,  the  inhabiUmts  of  Kios  every  year  on  a  stated  day  roamed 
the  mountains,  shouting  aloud  for  Hylas  (ApoUonius  Rhodius 
i.  1207;  Theocritus  xiii.;  Strabo  xiL  564;  Pn^rtius  i.  20; 
Virgil,  Ed,  vL  43).  But,  although  the  legimd  is  fiist  told  in 
Alexandrian  times,  the  "  ay  of  Hylas  "  occurs  long  before  as 
the  "  Mysian  cry  "  in  Aeschylus  (Persae,  1054),  and  in  Aristo- 
phanes {Pluitu,  XI 27)  "  to  cry  Hylas  "  is  used  proverbially  of 
seeking  something  in  vain.  Hylas,  like  Adonis  and  Hyadnthus, 
represents  the  f rnh  vegetation  of  spring,  or  the  water  of  a  foun- 
tain, which  dries  up  under  the  heat  of  summer.  It  is  suggested 
that  Hylas  was  a  harvest  ddty  and  that  the  ceremony  gone 
through  by  the  Kians  was  a  harvest  festival,  at  which  the-figuic 
of  a  boy  was  thrown  into  the  water,  signifying  the  dying  vegela- 
tion-^irit  of  the  year. 

See  G.  TQrk  in  Bredaner  PkUdotiscke  AhkandtMnteH^vn.  (1895)  : 
W.  Mannhardt,  Mylkolotjuche  Fersdumetn  (1884). 

HYLOZOISM  (Gr.  Chi,  matter,  fu^,  life),  in  philoaophy,  a 
term  applied  to  any  system  which  explains  all  life,  whether 
physical  or  mental,  as  ultimatdy  derived  from  matter  ("  cosmic 
matter,"  Wddstoff).  Such  a  view  of  existence  has  been  common 
throughout  the  histoiy  of  thou^t,  and  especially  among  physical 
sdentists.  Thus  the  Ionian  school  of  philosophy,  whidi  began 
with  Thales,  sou^t  for  the  beginning  of  all  things  in  various 
material  substances,  water,  air,  fire  (see  Ionian  School).  These 
substances  were  regarded  as  bdng  in  some  sense  alive,  and 
taking  some  active  part  in  the  development  of  being.  This 
primitive  hylozoism  reappeared  in  modified  forms  in  medie\-al 
and  Renaissance  thou^t,  and  in  modem  times  the  doctrine  of 
materialistic  monism  is  its  representative.  Between  modem 
materialism  and  hyk>zoism  proper  there  is,  however,  the  dis- 
tinction that  the  andents,  however  vagudy,  concdved  the 
demental  matter  as  being  in  some  sense  animate  if  not  actually 
conscious  and  conative. 

HYHBH,  or  Hymenaeus,  originally  the  name  of  the  song  suns 
at  marriages  among  the  Greeks.  As  usual  the  name  gradually 
produced  the  idea  of  an  actual  person  whose  adventures  gave 
rise  to  the  custom  of  this  song.  He  occurs  often  in  aaodation 
with  Linus  and  lalemus,  who  represent  similar  personifications, 
and  is  generally  called  a  son  of  Apollo  and  a  Muse.  As  the  son 
of  Dionysus  and  Aphrodite,  he  was  regarded  as  a  god  of  fruitfu!- 
ness.  In  Attic  legend  he  was  a  beautiful  youth  who,  bdng  in 
love  with  a  girl,  followed  her  in  a  procession  to  Eleusis  disguised 
as  a  woman,  and  saved  the  whole  band  from  pirates.   As  reward 
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■lonfue."    Tbew  iiuicit  are  able,  ihertlore.  w 
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■  nw  dF  Rirved  hoob  which  aieh  on  to  ■  fotd  alanf  the 
the  adjacent  tore-wing  during  flight.    A  large  numter  ol 

OiMoTrhTmon  irnu-'-"-'^---'^ 


:■  or  form  ot  Ihe  ■peel 

K  melathorai,  ol  whidi  It  of  lee 

pined"-         ^-     ■ 


nl  (fij.  3. 


Kl(ti£. 


lecooieiiuncliooalaianin^  (6g.  J)— 

!.    Ab  Tegardi  the!/  life  hinorvi  all 

moleie  "  metamorphOHj.    The  larva 

;ei|Hllaf  (fig.  6,  S)  ora  !«■ 


'fir'o«(lM"and'*d3e 


,— Fore-Wingi  of  Mymenopteia. 


5.  M-.  iii.irulj.-Mfjmo') 

ili'^'ara^  "  uJl^Uti  I.  a. '.'!'. 'i'.h,'lit  ("li^tf"''" 

cellula;  a,  6.  i,  iubmarilnal  9.  Ft  :i[i..lijc  Wsrmica). 

ncrvuini  d.  bual  ncrvu™:  10.  V  .|.,.|,u'  If.ipa). 

*,  /.  ncuTTHil    nervura;  II.  II.  A|.„l.,r.  (^tfoU,,,). 
Bifaiai «.  Mta. 

eyea.  TTie  (teleri  are  generally  ^mple  in  type,  ranlyihowinjatm 
liona  or  prominent  appendage*;  btit  one  at  two  tHial  Kgmenl 
are  frequently  diffefeiUialed  to  Jorm  an  cJDngale  '^acape,"  1h 
rcmaiiung  lefmenti — carried  at  an  elt>owed  anvle  10  the  ■cape- 
making  up  the  "  flagellum  ";  the  lefmcnli  of  ine  Aagellum  oftc 
be»r  complu  Kiuory  organa.  The  general  chafaclen  of  the  ja* 
have  been  roeniHmed  above,  and  in  detail  theie  i>  great  variaiio 
in  theae  organs  among  the  different  Eanilie*.  The  Hicking  longu 
of  the  Hymenoptera  liu  often  been  compared  with  the  hypopharyn 
of  iMher  lOKCtL  Aceording  to  D-  Sharp.  huwcvH.  the  hypopharyn 
li  pfe«nt  in  all  Hjimenoptera  aa  a  dialinci  itnicturr  at  the  baae  < 

laciniat  3  tie  Kixmd  maiillae.  Tn  the  Ihorai  the  pronolum  an 

ol  the  prothofai  are  uiullty  ihilled  far  lorwJtdj.  »  thai  the  forelej 
are  imertoliuit  behind  the  head.  A  pair  of  imtll  platei— theteguli 
— an  very  gcrierally  preient  at  the  bam  of  the  fort-winp.  Th 
unioB  oi  the  fint  abdmoioal  Kgmeni  wiih  the  melilhotM  bai  bee 
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iLnady  mcntionect,  TV  leoMd  (lO-CAlled  "  firrt  ")  ibdofnliu 
idle  of  wupiand  antt  for  enmplc.  TTk  consr rictton  of  this  vgnipnl 
Uid  i»  very  patrct  ■niculation  with  the  pfopodtuni  sivr  fnai 
DHbilily  to  Ibc  ibflDiiim.  H  tbat  ibc  ovipOHlof  or  King  eta  beuHt 
with  the  ffcuest  pofliibfe  vcuncy  and  tifKt, 

MeniiDnlutalEudy  bf«i  nude  of  the  Klin  of  curved  hoola  lion) 
rhr  ?vsiA  <d  the  hiikd-wifiEi  by  mraiu  o^  thii  omninnent  ihe  li« 
Kiaii  of  >  tide  an  firmly  joined  logRber  during  AiEhl.  which  Ihu' 
baooa  panicaluly  Hxume.  The  winp  in  ihe  Hymeiupien  ihoi 
■  ■urkednduRloiiiilheiuinibB'af  ncrvuieiuEonpiredwilh  rnon 
priniliva  Imecu.  The  BuiB  iMdiu  nervuie,  ind  uuuUy  abi 
the  ub-coMil  beeoBC  united  with  the  rwliil,  while  the  bnnchei  01 

'  eubiul  nervun  ninuinf      "  

■  the  vinc»  divide  iti  v 


Ih  abdominal  « 
!iF  eighth.  The  Ui 


Ltting  Of  pierciog  ttyltli  (Eg.  5,  A) 


log  t^lHi  (£i 


proceun  form  a  guide  (bf.  J.  B)  on  wh£h  the  Byleti  worlc.  tongue* 

are  varioum  modiAation*  of  the  ovipoulor,  in  Bcronl  with  (he 
babita  of  tlie  inwU  and  the  putpcnea  to  wliidh  (he  or^n  a  put. 
The  eting  of  waepe.  anta  and  bees  b  a  nHxlified  ovipositor  and  is 
BKd  for  egg-laying  by  (he  lenile  femalei,  a»  well  ai  for  deftnce. 
Moat  male  Hyoienoptcra  have  proceiaa  whidi  form  clupen  or 
geniul  armature-     These  proowfl  aie  not  al(ogether  homoloBOUi 

of  the  HyniETUpIefS.  The  gullet  leadi  into  a  modelate-ued  nop. 
it  (oIIowrI  by  a  proyentricu^t  wbidCin  the  higher  Hymenopteta. 
iSffthe  iSid'and  liqu'id%od'~ 


intestine  and  rertum.  and 
variei  [rom  only  lii  to  ov 
fn  the  female,  each  ov^ 
tube.,  in  -hkh  twolkn  d 
with  nnalter  chamlvn  ei 

alkalioe  in  in  mreiion. 
s»R  lubei.  with  a  celluJ 


imlKT  tJS  icidney  (Maipighian)  tubet 

niiitt  of  a  large  number  of  ovarian 
n  containing  the  egg-cf  lit  allematt 

Lt  of  levenl  layen.  opening  ioto  a 


alonvskle  (hat  of  the  a 

developed  Khen  the  01 

Dmlopmtia.  —Part' 

iHt^  female..     On  th^ _ _ 

the  hiEher  familan,  (he  unTcrtiriKd  eggt»  opabl.  _.  __ . 
uHially  Eivi  Hie  to  mate  inicclt  (•«  Bie).  TIk  larvae  of  nn<  »>- 
flic,  fecdina  on  the  leavct  of  punia  are  caterpillar.  f6c.  6.  *)  wE(h 
numerou.  aMominal  pm-legi.  but  in  mou  familie.  of  Hymenipier. 

atauted  wi(hou(  eaertion  on  the  pan  of  the  larva,  which  i.  enue- 

of  (he  ifymenoplera.  Gall-fly;  irub.  are  pnivided  wi(h  vegetal 
food  through  (he  egg.  bnng  laicTby  (he  mother  iniect  within  plant 
(ittuo.  The  ichneurnon  picfTe.  the  body  of  a  raterpOlar  and  la^t 
her  era  where  the  grub,  will  find  abundant  animal  load.  Adigging- 
waip  huntt  for  iniect  prey  and  buriea  it  with  the  egR,  while  a  (n* 
waip  teeda  her  brood  wilh  captured  inaect..  a.  a  bird  her  BedgUngt. 
Bcea  ItOfe  honey  and  pollen  to  lerve  aa  food  lor  Iheir  young.  Thu 
we  find  tliroughout  the  order  a  degree  o(  care  for  oAtpring  ua- 
Raefacd  by  other  iuecta,  and  thit  family-'^' 
d  the  Hymemiptera — ant.,  wa^ia  and 


bee* — developed  into  aa 
woaety  amoof 


Social  Lt/L-^TlK  devctopment  of  a  true  in 
the  Hymenopten  b  depeodcBC  on  a  diBercaiiauan  aaioaf 
the  feoiaka  between  iDdividuali  with  vcU-devdoped  ovaiica 
("queens"]  whose  special  fuoction  is  reproduction;  and  in- 
dividuala  with  reduced  or  aborted  ovaries  ("  workers  ")  whose 
duty  is  to  build  the  nest,  to  gather  food  and  to  tend  and  feed 
the  larvae.  Among  Ihe  wisps  the  workeis  may  onJy  differ  from 
the  queens  in  liae.  and  iodividtials  intcraicdiate  between  the 
two  fonnt  of  female  may  be  met  wiib-  Further,  the  tjuecn  wa^ 
■od  also  the  queen  humble-bee,  commences  tuiaidcd  the  worit  tl 
building  and  foundins  a  new  nest,  bein(  aflerwardt  bdpcd  by 
her  daughters  (the  wotken)  when  these  have  been  devdoped. 
In  the  hive-bee  and  among  ants,  an  the  other  hand,  there  an 


live  is  confined  to  cgg-layii^ 
entirely  done  by  the  workers. 
forms  ol  worker,  adapted  for 
iiling  subject  are  givoi  in  the 


the  function  of  the  queen  bee  in  a  t 
Ihe  labour  ol  Ihe  community  being 

MiecUl  duties.    Details  ol  this  fa: 
q>eci>l  articles  Ant,  Bee  and  Wasi 

Hahili  aitd  DiUriliM 
the  various  methods  of  feeding  practised  by  Hymenopten  in 
the  llrvil  tlsge,  and  Ihe  citi  taken  ol  or  lor  the  young  Ihrough* 

by  Ihe  inolher  or  nurse.  Thus,  waspi  caUh  Bies;  worker  anu 
make  nids  and  carry  d9  weak  inn^ii  of  many  kinds;  bees 
gather  nectar  from  flonen  and  transform  il  into  hODey  within 
their  itomach& — brgely  tor  Ihe  «ake  of  feeding  the  larvae  io 
the  nest.  The  feeding  habiis  ol  the  adult  may  agree  with  that 
ol  the  larva,  or  differ,  as  in  the  case  of  vufn  which  feed  their 
grubs  OD  flies,  but  eat  principally  vegetable  food  Ihemsrivcs. 
The  neat'building  habit  is  similarly  variable-  Digging  tvaspa 
make  simple  boles  in  the  ground;  many  burrowing  beea  form 
branching  tunnels;  other  bees  eacavate  limber  or  make  their 
brood-chambers  in  hollow  plant-stems;  waqH  work  up  witb 
their  sativa  vegetable  fibres  bitten  off  tree-bark  to  make  paper; 
social  bees  produce  from  glands  in  their  own  bodies  Ibe  wax 
whence  their  nest-chambeis  are  built.  The  inquHine  habil 
("  cuckoo-pansilism  "),  when  one  ^lecies  makes  use  <^  the  labcnii 
itber  by  invading  the  nest  and  laying  ber  eggs  there,  is  of 


tgHyme 


with  taking  the  store  of  food 
provided,  but  attacks  and  devours  Ihe  larva  of  the  host- 
Most  Hymenoplera  ate  of  moderate  or  small  siae,  the  ^an1« 
of  the  order — certain  saw-flics  and  tropical  digging-wascs^ 
never  reach  the  hulk  attained  by  Ihe  largest  beetles,  while  ihe 
wing-spread  is  narrow  compared  with  that  of  many  dragoo- 
nies  and  moths-  On  the  olher  hand,  there  are  thousands  of 
very  small  ^tecies,  and  Ihe  tiny  "  taiiy-flies  "  (Wyiworiifarl, 
wbcoe  larvae  live  u  paruita  in  the  egp  of  wietu  insect*,  an 
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taaiitij  miinte  lor  otaluni  rf'ncb  complex  oiguiution. 
Kymowptcn  ire  probibly  lew  widely  dittributol  than  Apten, 
CnbopUn  DC  Diplerm,  but  Ibcy  >re  10  be  lound  in  lU  eiccpl  tlie 
incal  iubnpiubie  regiou  of  tbe  globe-  Tbe  order  is,  witb  few 
eicepoooiT  temstru]  or  leriil  in  hibtt.  Compantiveiy  only  a 
few  ipcda  ut,  for  pait  of  tbeii  lives,  demzciu  of  fresh  witer; 
(bcse,  u  luvme,  ue  pftrsiitic  on  tbo  eggs  or  luvae  of  otber 
iqualic  uucns,  ibc  little  bymenc^tnoo,  Polyntma  lutniu, 
OIK  o(  tbe  "  Iiiiy-flies  " — swiini  Ibrougb  the  water  by  lliokei 
ct  bcT  ddksic  iriofs  in  icaich  of  s  dn^n-dy's  egg  in  wbich  to 
liy  bcr  own  egg,  while  Ibe  rare  A^rietyttu  diva  after  tbe  case 
ol  1  ciddit-woni.  It  is  of  interest  that  tbe  waters  have  been 
isioded  by  the  parasitic  group  of  tbe  Hymeooplera,  since  in 
BumbcT  of  spccid  this  is  by  far  tbe  largest  of  the  order.  No 
[roup  of  lerratrial  insccti  escapes  their  attacks — even  larvae 
borinf  in  wood  are  detectnl  by  icbaeumon  flies  with  exceauvely 
luQg  Dvipoiitafs.  Not  a  few  cases  are  known  in  which  a  parasitic 
firva  b  itidf  placed  by  the  ovipoaitor  of  a  "  hyperparaiitc/' 
ud  ens  the  offq>riDg  of  tbe  latto  may  ittcU  fall  a  vklim  to  the 

fnti  Hulw7,— Very  Uiile  i>  known  o(  the  hbtoty  o(  the  Hymeiw- 

Cpfvwin  to  ihe  Tefiiary  epoch,  earfy  ' *"■"""    ----*- 
iW  nidciR  of  many  Oli '  " 


..  _..rs.?e.  .„ 

Liu  and  Oolitic  beds  have  beei 
ue  natuR  of  tbeK  rcmainj  ii  dou 


le  fiiHils.  all  tiie 


It  Terebranlia,  whose 
picrdiif  ovipoaitor,  and  tbe  Aculeata,  in  which  tbe  female  organ 
is  modified  into  a  Iting.  This  nomenclature  was  adopted  by 
F-  A-  LatRiU*  and  has  been  in  general  use  until  tbe  present  day. 
"■  ■  ■    I  of  tbo  order  results  from  T.  Hartig'i 


rDfrom 
■  oodivided — the  groupa  being  ti 


respectively  Dilr 


tural  division  is  obtained  by 
'    - '      sulKiider,  cbar- 


ud  MoDauocha.    Bui  tbe  most 
It*  lepantion  of  Ibe  uw-fli« 

lOeiiied  by  tbe  Imperfect  union  of  tbe  first  amonunai  segment 
■nh  tbt  Ibtm.  and  by  th»  broad  base  of  the  abdomen,  lo  that 
Ibeii  is  VB  median  conslriclioa  or  "  waist."  and  by  the  pmence 
of  Ihonck  lep— usually  aha  of  abdominal  pro-leg^— in  the  larva. 
AH  the  other  (anlilif*  of  Hymeooptera,  including  the  gall-fiics, 
ichoeuDons  and  aculeales,  hav«  the  first  abdominal  ugment 
tioiety  united  witb  (he  thorax,  the  second  abdominal  segment 
conitrictKt  10  as  to  form  a  narrow  italk  or  "  waist,"  and  legless 
linie  withoit  a  binder  outlet  lo  the  food-canaL'  Tfaew  Iwo  lub- 
ndm  an  usually  known  as  the  StiiUiicnlra  and  PitMiicnlra 
Tf^^ifctivety,  but  the  names  Sympkyta  and  Apacriia  proposed  in 
>U;  by  C  Centaecker  have  priority,  and  thould  TCI  be  replaced. 

_   _,    ..._      '  broad'baied 

voneA,  vbov  aiM  Kaiaea^  ■■  iinperfccily  united  with  the  thorajt, 
*id  by  the  vually  eaieitalla/'like  larvae  with  legs,  includes  the 
'nran  Ernw  o<  aw-Bics.  Three  Lcmding  families  may  be 
ewBiinil    Tk(  Cr^ti^u,  or  sem  law-llieh  have  an  elongate 

'  -'-' n.  and  a  linite  ulne  on  the  ihin 

have  the  thoracic  legi  >rwy 

-■-—     Ctt^ui  fypmani  is 

"  {"  wobd'waspa   ) 

ihoiajL   The  ovipHliiir 
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'srity  at  the  Hymtnopten, 
_    .. i  waiit  in  theadultaod  by 

""[h  TTonJ  to  the  nunor  divkicns 
r  opinion  bat  p--   -  ' 


lIT^'now  be  a™n.  ™''teemi  ad^Ele.' , 

HI  o<  the  family 

—      .  — -_-_.,  n  adopled  as — 

ituial  characters — they  pnibalily  Indkale 
,    than  ttie  older  diviikina  founded  naoslly 

1   Ibe   dhalridiiidra.   Ichneumonoidea  and   Prnclatry- 

rbe  FDrnucDidea  are  (be  an(L     Tbe  j™ 


bcdtguu-  of  th«  me  in  fim 
group  luvv  Uw  inquilinc  liabi 
othfT  tpedftt  whilf  othat  zw 
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1.    Other  diet  at  Ihii 
[r  f^  in  the  i>lb  of 


wtacti  back  tol  .  ..^ __  ,_„.  , 

vaA  nuj«icy  ol  tha  group,  including  aatiysooo  uowd 

■R  luuiJiy  nckorwd  at  a  io^  Cuaily,  tbc  CkaleUidaa,  conpgamg 

inuJi  inHctBj  tjfua  erf  br^t  aetaJtc  cdoun,  vboie  brw  an 

pmmcc  in  riHninf  AfB  i>  hdimd  eHemiiJ  to  tbe  fnipcr  dev^op- 
mcnt  til  the  fruit,  Mon  lo  Kruls^iata  and  other  geaon  erf  tbi> 

IfizuIh.  The  "  polyembryoiuc  "  devcupDKnt  ol  MB  Emiyrtus,  u 
ttuditd  hy  P'  Marchd,  iilii^y  rnnarlubic  Tlw  fenuJc  lavi  hrr 
egg  ia  Che  eg;  erf  a  Bnull  cnnine  Pioth  {Hjpaiiomtntlai  uid  tne  egg 
gives  rise  i»t  to  a  iingle  embryo  but  to  t  hundrnj,  nich  develop 
u  tiic  hott-uterpilUr  deveiopo,  being  (otind  4t  «  later  ituc  vithiji 
tbe  litter  cnvtloptd  in  ■  Beuble  tube. 

The  UymtriJai  ot  "  ruiry-gia "  in  diftingulihsl  fram  the 
OaleiiUat  bv  their  natiov  Iringed  winn  (igi.  4.  «)  ud  by  the 
lituetion  of  the  ovipobtor  jiut  in  front  01  the  tip  crf^lbe  ebdomen. 

prcAabiy  elt  parastic  in  iniecli'  egg*. 

Jdtneumanoidett. — Tbe  lea  tbtxjiand  known  ipedes  induded  m 
Ihii  poup  agrrt   >ilh   the   Cympoidel   ud   Chalddndei  in  the 

iiHully  a  lypjulaerief  frfoerviim  AndBieDieU(fin.4,fl)rM«oyof 
the  tpeciei  are  of  (air  vn^  They  lay  their  eggi  (fig.  6)  io  tbe  bodia 
ol  inBecfi  and   their  larvae  beJoncing  to  variovf  order*.     A  few 

1  tuch  u  the  Enaiiidtu  and  the  SUpkanuiiu  are  in- 

b<il  the  vul  msjorily  erf  Ihr  -^'' 


tionj  of  Plalytai 

Sir"!.  Lubbock  (Urd'ACeU 
and  upen  behind  ir  -  "■- 


[0  English  reader* 


—the  PraaalrjpHn. 
ic  Hymenoplera.  not 

',  dimveiid  by"M. 


euerttd  from  the  tip  of  the  ibdomen}  and  the  IrocKanLcr 
few  eHeptiont  aiwipe,  fom  the  Actiucla  nf  Linnaeua 
Fwmiaxdta. — The  an(*  which  fwm  ihii  group  iro  rf 

tinguiihed  by  ihedinere 

andwin-'— ■■—- ' 


"  worker*."    The  pr 


H-rEi^'iS^r'i^'ud^ '" 

ny  the  backwaid  eilerivon  of  the 


and  the  fare-lei^  of  normal  build — no 
he  K»hJ«orHxialwa*p«  have  "queens' 
ants,  hut  both  ihcBe  forma  of  female  an 

■ei  u  UDdiffereoIiatcd.  and  the  foot  daw 


■re  toothed.     (For  Ihc  hatiita  <t  theae  invcti  wr  « 
Ckjnididae  or  ruby  waapa  are  tnall  in 


nenta  bciog  ilaider  and  retracted  10  form  a  teleacope-like  tube  la 
whidi  the  ovipoailor  lieL  When  the  ovioowlor  it  brouEbi  into 
'  aae  thia  tabe  la  throM  out.  The  egn  are  laid  in  tbe  Desa  erfvuioni 
beea  and  waan  the  chryaad  lar^living  aa  a  "  cwrkoa  "  paraaite. 
The  TVifwianrfar.  ■  amall  famay  who«  laivu  an  puaiinc  is 
vup^  ttaa,  also  pnbably  bdcof  here. 

The  ether  famluea  of  the  Vafiidta  belani  to  the  leria  of  "  Fot- 
■na  "  «  dM^waoa.  In  two  of  Ihe  Amilie*— the  Miamiim 
and  n^aarfu — Ihe  femtia  aie  win^eia  aad  the  larvae  live  ai 

humble-bcea'  neftaand  laya  her  egn  in  thebee^ruba.  In  the  nebs 
famiiiM  Iwitli  Kaea  an  winged,  and  the  inacinct  and  indintry  «rf  the 
Dong  the  moat  wonderful  in  the  HyinenocMen.  Thry 
1  wherein  they  place  inaccunripiderawhkh  they  han 
-  -  '^^  gi  beside  the  victim  ao  that  (be 
pcenence  of  nn  abondani  and 
appropriate  food4iuKrfr.  Valuable  crfaemtioa*  on  Oe  Kabita 
of  tbeae  iniecta  arcTue  to  J.  H.  Fahce  and  G.  W.  aad  E.  Peckbam. 
The  prey  ia  aometlEea  itunit  in  the  nd(hbauhaed  irf  r^  _~> 
ganglia,  ao  that  it  is  paralyacdbDt  net  kiUad,  the  grub  (rf  thi 
waapdevouHngltavicIini  alive:  bat  this  inatlnct  v>ri»<  i"  ^ 


litHoa.    Amove  tbe 

deader  and  doocate 

:  ScetnJtt  are  larfr. 
'  upon  the  gniba  of 


S^^^h^' 


Aulae-    They  have  usually  been 
■V  large  f,—'-     ->--  CI.-.,-. 

ea  by  Aifameui  and  other*.    Great  di 


y  table,  praviaiiaed  their 
V  tbe'benefit  erf  her 


prey.    Speoea  erf 
the  last- 


named  inaect  uses  a  stone  for  the  lempcaary  dosing  of  her  bi 
■nd  the  PecUiams  have  teen  a  female  AmmtMt  take  ■ 
between  ber  mandibles  and  use  it  as  a  hanuner  lor  poundinc 
Ihe  ctnh  Dvo  her  finiihed  neat.  The  h^Hof  Amtci  are  of  eapeoal 
inlaest.    The  female,  instead  of  provisicMint  her  buiraw  with  a 
■upply  of  food  that  win  sulfice  the  larva  for  lis  whole  life,  brin^ 


SVS? 


wasps  and  be^ 


Yet  it  may  he  thought  that  the  ui 
wasH  "  to  capture  aod  store  up  food  in  an  underground  burrow  f« 
Ihe  benefit  ol  offspring  which  they  will  never  see  is  even  bkr  sur- 
prising. The  habit  of  some  genera  is  to  cuch  Ihe  prey  before  making 
their  tunnel,  but  n»re  fre^uenlty  tbe  ioseet  dip  her  nest,  aod  then 

afi  other  Hyroenopier , 

gumosc  hairs  on  head  and  body.    They  ai , 
rming  a  single  family— the  .l^irfae— but  there  is   ..., 
diversity  in  structural  deisils.  and  Ashmend  divides  Ibem 
fourteen  farnilie^    Tbe  '"  IDnvue,"  fur  eaample.  ia  sho^  »"H  " 
or  emaiginale  In  CMtIa  mud  Fmefil,  while  in  all  « 


Jt  my  be  mstingi 


fcifiS 


"ills'  (Ps 


re  of  several  special  famiTiet  of  ihr 

1815).    who   recognized    the   nature    of    tbe 
C.  Cmtaecter  (Jrt*.  /.  Natmrt.  »..  1667) 


1.  Jnm.  Co 
see  L.  Bard 


Nil.  Ztel.   (7).  ii.  iv.   iB»6-lMr,-and   F.  C. 
p.  KnrH-  VI..  1S9&     For  pcsson  and   other 

'  H.    Dewrta.    ZriU.   mtu.    Zod.    lon>..    lft;4. 
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J  (Bordtaum  1895),  and  E.  Zander,  Zeits.  wiss.  Z06L  Ixvii.. 

19001    The  syctematic  student  of  Hymenoptcra  is  greatly  helped 
by  CG.de  Dalla  Torre's  Odalo€us  Hymenopterorum  (10  vols., 


.•  1893-1903).  For  general  classifications  see  F.  W.  ^onow, 
Bniam.  NodUr.  (1897).  and  W.  H.  Ashmead.  Proc.  U.S.  Nat.  Mu$. 
xim.,  1901 :  the  latter  paper  deals  also  especially  with  the  Ichneu- 

' '    .  of  the  globe.   For  habits  and  life  histories  of  Hymenoptera 


see  J.  Lubbock  (Lord  Avebury),  AntSt  Bees  and  Wasps  (9th  ed., 
London.  i8Bq);  C.  Janet,  SltuUs  sur  les  fowmis.  Us  guipes  et  Us 
•baUes  (Psuts,  &c.,  1893  and  onwards);  and  G.  W.  and  E.  G. 
Peckham.  lusUmeU  amd  Habits  of  Solitary  Was^  (Madison,  Wis. 
U.SA..  189S/.  Monographs  of  most  of  the  tamilies  of  British 
Hynenopcera  have  now  been  published.  For  saw-flies  and  gall- 
flies, see  P.  Cameron's  British  Pkytopkagous  Hymenoptera  (±  vols., 
London,  Ray  Soc.,  1882-1893).  For  Ichneumonoidea,  C  Morley's 
l<kKtamoms  of  Great  Britatn  (Plymouth,  1903,  &c.),  and  T.  A. 
Msnhairs  "  British  Braconidae,"^  Trans,  Entom.  Soe.,  188^1809. 
The  smaOer  patasitic  Hymenoptera  have  been  neglected  in  this 
coantry  since  A.  H.  Haliday's  classical  papers  Entom.  Mat.  L*v., 
183^1838)  but  Ashmead's  "  North  American  Proctotrypidae  (BuU. 
UX  NoL  Mms.  xlv.,  1893)  is  valuable  for  the  European  student. 
For  the  Fossowj.  wasps,  ants  and  bees  see  £.  Saunders,  Hymenoptera 
Aakala  of  tke  British  JsUstds  (London,  1896).  Exhaustive  refer- 
ences to  general  systematic  works  wrill  be  found  inde  Dalla  Torre's 
CetaUne  mentioned  above.  Of  special  value  to  English  students  are 
C  T.  Bingham's  Fauna  ofBritish  India,  "  Hymenoptera  "  (London, 
1897  sad  oawanls),  and  P.  Camcion's  volumes  on  Hymenoptera  in 
the  Bidopa  Centrali-Americana^     F.  Smith's  Catatogues  ef  Hy- 


mnoftera  •■  ih*  British  Museum  (London,  1853-1859)  are  well 
woitby  of  study.  (G.  H.  C.) 

BTMBTTUS  (ItaL  Monte  Matto,  hence  the  modem  name 
Trdk»  VoanOt  a  mountain  in  Attica,  bounding  the  Athenian 
plain  on  the  S.E.  Heighti  3370  ft.  It  was  famous  in  andent 
tima  for  its  bces»  which  gathered  honey  of  peculiar  flavour 
from  lu  aromatic  herbs;  their  fame  still  persists.  The  spring 
neotioDed  by  Ovid  (A'rs  Amal.  iii.  687)  is  probably  to  be  re- 
cogniad  near  the  monastery  of  Syriani  or  Kaesariani  on  the 
vcstcnsfepe.  This  may  be  identical  with  that  known  as  K^XXov 
Oipc,  sud  U>  be  a  remedy  for  barrenness  in  women.  The  marble 
ef  Hymettnsy  which  often  has  a  bluish  tinge,  was  used  extensively 
lor  building  in  andent  Athens,  and  also,  in  early  times,  for 
Kolptnre;  but  the  white  marble  of  Pentelicus  was  preferred 
for  both  pQjpoaea. 

See  E.  DodweO,  Oassieat  and  Topographical  Tour {iSt^),  I  483. 

UTHn—  I.  Classical  Hymnody. —  The  word  "hymn" 
(?itfDi)  was  employed  by  the  andent  Greeks^  to  signify  a  song 
or  poem  ooiqpoicd  in  honour  of  gods,  heroes  or  famous  men, 
or  10  be  rcdled  on  some  joyful,  mournful  or  solemn  occasion. 
Polymaia  was  the  name  of  their  lyric  muse.  Homer  makes 
Akinoas  oitcftain  Odysseus  with  a  "  hymn  "  of  the  minstrel 
DemodociB,  on  the  capture  of  Troy  by  the  wooden  horse.  The 
Wtwks  amd  Days  of  Hcsiod  bepns  with  an  invocation  to  the  Muses 
to  sddreH  hymns  to  Zeus,  and  in  his  Theog&nia  he  speaks  of 
thca  as  singing  or  inspiring  "  hymns  "  to  all  the  divinities,  and 
of  the  bard  as  "  their  servant,  hymning  the  gbries  of  men  of 
oU,  and  of  the  gods  of  Olympus."  Pindar  calls  by  this  name  odes, 
like  his  own,  in  praise  of  conquerors  at  the  public  games  of  Greece. 
The  Athenian  dramatists  (Euripides  most  frequently)  use  the 
word  and  its  cognate  verba  in  a  similar  manner;  they  also 
iaaSUt  by  then  metrical  oracles  and  apophthegms,  martial, 
loial  and  hymeneal  tongs,  dfrges  and  lamentations  or  incanta- 
tkniftof  woe. 

HeDenic  hynsm,  according  to  this  conception  of  them,  have 
oonc  down  to  m,  some  from  a  vay  early  and  others  from  a  late 
period  d  Creek  W*—«"»'  literature.  Those  which  passed  by  the 
UBK  of  Homer*  were  already  (dd  In  the  time  of  Thucydides. 
Ihey  tre  mythological  poems  (several  of  them  long),  in  hexa- 
vtxts  vtfic — acnne  very  interesting.  That  to  Apollo  contains 
s  tiadttiooary  history  of  the  origin  and  progress  of  the  Delphic 
votriiip;  those  on  Hermes  and  on  Dionysus  are  marked  by 
Buck  liveliness  and  poetical  fancy.  Hymns  of  a  like  general 
clufacter,  but  of  less  interest  (thou^  these  also  embody  some 
6oe  poetical  traditions  of  the  Greek  mythology,  such  as  the  story 

*  The  hatory  of  the  "  hymn  **  naturally  begins  with  Greece,  but 
it  nay  be  f«iitad  in  some  form  much  earlier;  Assyria  and  Egypt 
have  Ml  fpectmeM,  while  India  has  the  Vcdac  hymns,  and  Confucius 
coOertri  ''^  praise  songs  "  in  China. 

'Sec  Gann  Lxtsbatui 


of  Tetresias,  and  that  of  the  wanderings  of  Leto),  were  written 
in  the  3rd  century  before  Christ,  by  CalUmachus  of  Cyrene. 
Cleanthes,  the  successor  of  Zeno,  composed  (also  in  hexameters) 
an  "  excellent  and  devout  hymn  "  (as  it  is  justly  called  by 
Cudworth,  in  his  IntelUctual  SysUm)  to  Zeus,  which  is  preserved 
in  the  Eclogae  of  Stobaeus,  and  from  which  Aratus  borrowed 
the  words,  "  For  we  are  also  His  offspring,"  quoted  by  St  Paul 
at  Athens.  The  so<alled  Orphic  hymns,  in  hexameter  verse, 
styled  rcXcrof,  or  hymns  of  initiation  into  the  "mysteries" 
of  the  Hellenic  reli^on,  are  productions  of  the  Alexandrian  school, 
— as  to  which  learned  men  are  not  agreed  whether  they  are 
earlier  or  later  than  the  Christian  en. 

The  Romans  did  not  adopt  the  word  "  hymn  ";  nor  have  we 
many  Latin  poems  of  the  classical  age  to  which  it  can  properly 
be  applied.  There  are,  however,  a  few — such  as  the  simple 
and  graceful "  Dianae  sumus  in  fide  "  ("  Dian's  votaries  are  we  ") 
of  Catullus,  and  "  Dianam  tenerae  didte  virgines  "  (''  Sing  to 
Dian,-  gentle  maidens  ")  of  Horace — ^which  approach  much  more 
nearly  than  anything  Hellenic  to  the  form  and  character  of 
modem  hymnody. 

2.  Hebrew  Hymsudy. — For  the  origin  and  idea  of  Christian 
hymnody  we  must  look,  not  to  Gentile,  but  to  Hebrew  sources. 
St  Augustine's  definition  of  a  hymn,  generally  accepted  by 
Christian  antiquity,  mav  be  summed  up  in  the  words,  "  praise 
to  (jod  with  song"  ('cum  cantico");  Bede  understood  the 
**  canticum  "  as  properly  requiring  metre;  though  he  thought 
that  what  in  its  original  language  was  a  true  hymn  might  retain 
that  character  in  an  unmetrical  translation.  Modem  use  has 
enlarged  the  definition;  Roman  Catholic  writers  extend  it  to 
the  praises  of  saints;  and  the  word  now  comprehends  rhythmical 
prose  as  well  as  verse,  and  prayer  and  spiritual  meditation  as 
well  as  praise.  * 

The  modem  distinction  between  psalms  and  hymns  is  arbitrary 
(see  PsAlsis).  The  former  word  was  used  by  the  LXX.  as  a 
generic  designation,  probably  because  it  implied  an  accompani- 
ment by  the  psaltery  (said  by  Eusebius  to  have  been  of  very 
andent  use  in  the  East)  or  other  instruments.  The  cognate 
verb  "  psallere  "  has  been  constantly  applied  to  hymns,  both  in 
the  Eastern  and  in  the  Western  Church;  and  the  same  com- 
positions which  they  described  generically  as  "  psalms  "  were 
also  called  by  the  LXX.  "  odes  "  (i.e.  songs)  and  "  hymns." 
The  latter  word  occurs,  e.g.  in  T%.  Ixxii.  20  ("the  hymns  of 
David  the  son  of  Jesse  "),  in  Ps.  Ixv.  i,  and  also  in  the  Greek 
titles  of  the  6th,  54th,  5sth,  67th  and  76th  (this  numbering  of 
the  psalms  being  that  of  the  English  version,  not  of  the  LXX.). 
The  44th  chapter  of  Ecdesiasticus,  "  Let  us  now  praise  famous 
men,"  &c.,  is  entitled  in  the  Greek  rarkpuv  inpot,  "  The  Fathers' 
Hymn."  Bede  speaks  of  the  whole  book  of  Psalms  as  called 
"  libcr  hymnorum,"  by  the  universal  consent  of  Hebrews, 
Greeks  and  Latins. 

In  the  New  Testament  we  find  our  Lord  and  His  apostles 
singing  a  hymn  (v/<H^avrct  ^{^Xtfov),  after  the  institution  of 
the  Lord's  Supper;  St  Paul  and  Silas  doing  the  same  (C/uour 
rbifBtbw)  in  thdr  prison  at  Philippi;  St  James  recommending 
psalm-singing  (^aXX^Tw),  and  St  Paul  "  psalms  and  hymns 
and  spiritual  songs  "  (^//tjipoit  ical  tfumt  ical  tifdaXs  Ti*cv/<aruatt) 
St  Paul  also,  in  the  Z4th  duipter  of  the  first  epistle  to  the  Corin- 
thians, ^)eaks  of  singing  {^aXu)  and  of  every  man's  psalm 
(IicaoTot  vnuv  ^aXfibv  lx«),  in  a  context  which  plainly  has  refer- 
ence to  the  assemblies  of  the  Corinthian  Christians  for  common 
worship.  All  the  words  thus  used  were  applied  by  the  LXX. 
to  the  Davidical  psalms;  it  is  therefore  possible  that  these  only 
may  be  intended,  in  the  different  places  to  which  we  have 
referred.  But  there  are  in  St  Paul's  epistles  several  passages 
(Eph.  V.  14;  X  Tim.. iii.  16;  i  Tim.  vi.  15,  16;  2  Tim.  iL  11,12) 
which  have  so  much  of  the  form  and  character  of  later  Oriental 
hymnody  as  to  have  been  supposed  by  Michaelis  and  others  to 
be  extracts  from  original  hymns  of  the  Apostolic  age.  Two  of 
them  are  apparently  introduced  as  quotations,  though  not 
found  elsewhere  in  the  Scriptures.  A  third  has  not  only  rhsrthm, 
but  rhyme.  The  thanksgiving  prayer  of  the  assembled  disdples, 
recorded  in  Acts  iv.,  is  both  in  substance  and  in  manner  poetical; 
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asd  in  the  canticles, "  Mapuficat/'  "  Benedictus,"  &c.,  which 
manifestly  followed  the  form  and  style  of  Hebrew  poetry,  hymns 
or  songs,  proper  for  lituxgical  use,  have  always  been  recognized 
by  the  church. 

3.  Eastern  Church  Hymnody. — ^The  hymn  of  our  Lord,  the 
precepts  of  the  apostles,  the  angelic  song  at  the  nativity,  and 
"  Benedidte  omnia  opera  "  are  referred  to  in  a  curious  metrical 
prologue  to  the  hymnary  of  the  Mozarabic  Breviary  as  preced- 
ents for  the  practice  of  the  Western  Church.  In  this  respect, 
however,  the  Western  Church  followed  the  Eastern,  in  which 
hymnody  prevailed  from  the  earliest  times. 

Philo  describes  the  Theraputae  {q.v.)  of  the  neighbourhood  of 
Alexandria  as  composers  of  original  hymns,  which  (as  well  as 
old)  were  sung  at  their  great  religious  festivals — the 
people  listening  in  silence  till  they  came  to  the  closing 
strains,  or  refrains,  at  the  end  of  a  hymn  or  stanza  (the 
"  acroteleutia  "  and  "  ephymnia  '')•  in  which  all,  women  as  well 
as  men,  heartily  joined.  These  songs,  he  says,  were  in  various 
metres  (for  which  he  uses  a  number  of  technical  terms) ;  some 
were  choral,  some  not;  and  they  were  divided  into  variously 
constructed  strophes  or  stanzas.  Eusebius,  who  thought  that 
the  Theraputae  were  communities  of  Christians,  siys  that  the 
Christian  practice  of  his  own  day  was  in  exact  accordance 
with  this  description. 

The  practice,  not  only  of  singing  hymns,  bnt  of  singing  them 
antiphonally,  appears,  from  the  well-known  letter  of  Pliny  to 
Trajan,  to  have  been  established  in  the  Bithynian 
churches  at  the  beginning  of  the  and  century.  They 
were  accustomed  "stato  die  ante  lucem  convenire, 
carmenque  Christo,  quasi  Deo,  dicere  secum  inticem." 
This  agrees  well,  in  point  of  time,  with  the  tradition  recorded 
by  the  historian  Socrates,  that  Ignatius  (who  suffered  martyr- 
dom about  A.D.  X07)  was  led  by  a  vision  or  dream  of  angels 
singing  hymns  in  that  manner  to  the  Holy  Trinity  to  introduce 
antiphonal  singing  into  the  church  of  Antioch,  from  which  it 
quickly  spread  to  other  churches.  There  seems  to  be  an  allusion 
to  choral  singing  in  the  epistle  of  Ignatius  himself  to  the  Romans, 
where  he  exhorts  them,"  xop^7<>^MO^  "("  having  formed  them- 
selves into  a  choir  "),  to  "  sing  praise  to  the  Father  in  Christ 
Jesus."  A  statement  of  Theodoret  has  sometimes  been  supposed 
to  refer  the  origin  of  antiphonal  singing  to  a  much  later  date; 
but  this  seems  to  relate  only  to  the  singing  of  Old  Testament 
Psalms  (r^y  AawJtJt^  tuKi^ap)^  the  alternate  chanting  of 
which,  by  a  choir  divided  into  two  parts,  was  (according  to  that 
statement)  first  introduced  into  the  church  of  Antioch  by  two 
monks  famous  in  the  history  of  their  time,  Flavianus  and  Dio- 
dorus,  under  the  emperor  Constantius  II. 

Other  evidence  of  the  use  of  hymns  in  the  and  century  is 
contained  in  a  fragment  of  Caius,  preserved  by  Eusebius,  which 
refers  to  "  all  the  psalms  and  odes  written  by  faithful 
brethren  from  the  beginning,"  as  "  hymning  Christ,  the 
Word  of  God,  as  God."  Tertullian  also,  in  his  descrip- 
tion of  the  "  Agapae,"  or  love-feasts,  of  his  day,  says  that,  after 
washing  hands  and  bringing  in  Ughts,  each  man  was  invited  to 
come  forward  and  sing  to  God's  praise  something  cither  taken 
from  the  Scriptures  or  of  his  own  composition  ("  ut  quisque  de 
Sacris  Scripturis  vel  proprio  ingenio  potest  ").  George  Bull, 
bishop  of  St  David's,  believed  one  of  those  primitive  compositions 
to  be  the  hymn  appended  by  Clement  of  Alexandria  to  his 
Paedagogus;  and  Archbishop  Ussher  considered  the  ancient 
morning  and  evening  hymns,  of  which  the  use  was  enjoined  by 
the  Apostolical  Constitutions,  and  which  are  also  mentioned  in 
the  "  Tract  on  Virginity  "  printed  with  the  works  of  St  Athan- 
asius,  and  in  St  Basil's  treatise  upon  the  Holy  Spirit,  to  belong 
to  the  same  family.  Clement's  hymn,  in  a  short  anapaestic 
metre,  beginning  ariiuop  vuiyuav  &iauv  (or,  according  to  some 
editions,  ^curtXeD  Aylufp,  \6yt  ray6a/t&rwp — translated  by  the 
Rev.  A.  Chatfield,  "  O  Thou,  the  King  of  Saints,  all-conquering 
Word  "),  is  rapid,  spirited  and  well-adapted  for  singing.  The 
Greek  "  Morning  Hymn  "  (which,  as  divided  into  verses  by 
Archbishop  Ussher  in  his  treatise  De  Symboiis,  has  a  majestic 
.xhythm,  resembling  a  choric  or  dithyrambic  strophe)  is  the 
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original  form  of  "Gloria  in  Excelsis,**  still  said  or  sung,  with 
some  variations,  in  all  branches  of  the  church  which  have  not 
relinquished  the  use  of  liturgies.  The  Latin  form  of  thb  hymn 
(of  which  that  in  the  English  communion  office  is  an  exact 
translation)  is  said,  by  Bede  and  other  ancient  writers,  to  have 
been  brought  into  use  at  Rome  by  Pope  Tdesphorus,  as  eariy  as 
the  time  of  the  emperor  Hadrian.  A  third,  the  Vesper  or  "  Lamp- 
lighting  "  hymn  ("  ^  JXap&i'  ^las  S6^  "—translated  by 
Canon  Bright  "  Light  of  Gladness,  Beam  Divine  ")f  hcHOA  its 
place  to  this  day  in  the  services  of  the  Greek  rite.  ^^ 
In  the  3rd  century  Origen  seems  to  have  bad  in  his  f^- 
mind  the  words  of  some  other  hymns  or  hymn  of  Uke 
character,  when  he  says  (in  his  treatise  Against  Cdsus):  **  We 
glorify  in  hymns  God  and  His  only  begotten  Son;  as  do  also  tbe 
Sun,  the  Moon,  the  Stars  and  all  the  host  of  heaven.  All  these, 
in  one  Divine  chorus,  with  the  just  among  men,  ^orify  inhjnniis 
God  who  is  over  all,  and  His  only  begotten  Son."  So  l^faly 
were  these  compositions  esteemed  in  the  Syrian  churches  that 
the  coimcil  which  deposed  Paul  of  Samosata  from  the  see  oi 
Antioch  in  the  time  of  Aurelian  justified  that  act,  in  its  ^nodical 
letter  to  the  bishops  of  Rome  and  Alexandria,  on  this  ground 
(among  others)  that  he  had  prohibited  the  use  of  hymns  of  that 
kind,  by  unin^ired  writers,  addressed  to  Christ. 
After  the  conversion  of  Constantine,  the  progress  of  hymnody 
became  closely  connected  with  church  controversies.  Ttiere 
had  been  in  Edessa,  at  the  end  of  the  2nd  or  eariy  in  the  3rd 
century,  a  Gnostic  writer  of  conspicuous  abiUty,  named  Baxde- 
sanes,  who  was  succeeded,  as  the  head  of  his  sect  or  school,  by 
his  son  Harmonius.  Both  father  and  son  wrote  h3rmns,  and  set 
them  to  agreeable  melodies,  which  acquired,  and  in  the  4th 
century  still  retained,  much  local  popularity.  Ephraem  Syrus, 
the  first  voluminous  hymn-writer  whose  works  remain  to  us, 
thinking  that  the  same  melodies  might  be  made  useful  to  the 
faith,  if  adapted  to  more  orthodox  words,  composed  to  them  a 
large  number  of  hymns  in  the  Syriac  language,  prindpaUy  ia 
tetrasyllable,  pentasyllable  and  heptasyllabic  metres,  divided 
into  strophes  of  from  4  to  12,16  and  even  20  lines  each.  When 
a  strophe  contained  five  lines,  the  fifth  was  generally  an 
"  ephymnium,"  detached  in  sense,  and  consisting  of  a  prayer, 
invocation,  doxology  or  the  like,  to  be  sung  antiphonally,  ^ther 
in  full  chorus  or  by  a  separate  part  of  the  choir.  The  Syriac 
Ckrcstomatky  of  August  Hahn  (Leipzig,  1825),  and  the  third 
volume  of  H.  A.  Daniel's  Thesaurus  HymnMogicus  (Leipzig, 
1841-1856),  contain  specimens  of  these  hymns.  Some  oC  them 
have  been  translated  into  (unmctrical)  English  by  the  Rev. 
Henry  Burgess  {Select  Metrical  Hymns  of  Epkrem  Syrus,  &c.« 
1853).  A  considerable  number  of  those  so  translated  are  on 
subjects  connected  with  death,  resurrection,  judgment,  ftc, 
and  display  not  only  Christian  faith  and  hope,  but  much  sin>- 
plicity  and  tenderness  of  natural  feeling.  Theodoret  speaks 
of  the  spiritual  songs  of  Ephraem  as  very  sweet  and  profitable, 
and  as  adding  much,  in  his  (Thcodoret's)  time,  to  the  brightness 
of  the  commemorations  of  martyrs  in  the  Syrian  Church. 

The  Greek  hymnody  contemporary  with  Ephraem  followed, 
with  some  licence,  classical  models.  One  of  its  favourite  metres 
was  the  Anacreontic;  but  it  also  made  use  of  the  short 
anapaestic,  Ionic,  iambic  and  other  lyrical  measures,  as  wdl 
the  hexameter  and  pentameter.  Its  principal  authors 
Methodius,  bishop  of  Olympus,  who  died  about  ajd.  3x1,  Syisesius, 
who  became  bishop  of  Ptolemais  in  Cyrenaica  in  4x0,  and 
Gregory  Nazianzen,  for  a  short  time  (380-381)  patriarch  of 
Constantinople.  The  merits  of  these  writers  haNx  been  perhaps 
too  much  depreciated  by  the  admirers  of  the  later  Greek 
"  Melodists."  They  have  found  an  able  English  trandator  in 
the  Rev.  Allen  Chatfield  (Songs  and  Hymns  of  Earliest  Greek 
Christian  Poets,  London,  X876).  Among  the  most  striking  of 
their  works  are  ftrdeo  Xpurri  ("Lord  Jesus,  think  of  me'*)»  by 
Sjmesius;  airiv  t^Oirar  fioir&pxi}y("0  Thou,  the  One  Supreme") 
and  rf  00c  04Xat  Ys^ff^eu  ("O  soul  of  mine,  repining"),  byGregofy; 
also  ftKri^ Taproot  ("  The  Bridegroom  cometh  "),  by  Methodras. 
There  continued  to  be  Greek  metrical  hymn- writers,  in  a  similar 
style,  till  a  much  later  date.   Sophronius,  patriarch  <^  Jerusakoa 


ta  the  Tth  ccntmy,  wrote  kvcd  AucreoDlic  hymm;  and  St 
JohD  DamuccDc,  ok  oI  Ibe  n»U  capioua  of  the  Mcoiid  Kbool 
oi  ''  Mclodati,"  «u  alio  the  lutbai  of  wmc  long  compoHiioni 
lA  trinctcr  iunbD. 

An  inponut  devdopiiKBt  of  hymnody  (t  ConUuilLDople 
uoc  out  of  the  Aiiui  lootrovtny.  Euly  in  the  4th  aoluiy 
p„,^  Athuuuiit  hul  rebuked,  not  only  the  dottruie  of  Anus, 
•<  Ar^m  but  the  licfat  duncier  of  ceitiin  byoins  by  which  he 
"^'"  etidavoured  to  make  that  dDctrine  popular.  When, 
""''  toward!  the  d«e  of  that  century  (j^S),  St  John 
ChryvMom  was  railed  to  the  metropolitan  %tt,  the  Ariaris, 
who  were  stiU  uumerous  al  Constantinople,  had  no  places  of 
vonhip  within  the  walls;  but  they  were  in  the  habit  of  coining 
iniD  the  city  al  sunset  on  Saturdayi,  Sundays  and  the  greater 
lesttvals.  and  congregating  in  the  porticoes  and  other  placei  of 
public  reion,  where  they  sung,  ail  nigbt  through,  antipbooij 
■ongs,  with  "  acrotcleutia  "  (cloiLng  itlains,  or  relnins),  el- 
pressive  d  Ariin  dDCUine,  often  accompanied  by  taunts  and 
inwhs  to  the  otlbodoa.  Cbrysottom  was  apprehensive  that  this 
BiMK  Dii^l  draw  tome  of  the  simpler  church  peo[de  to  the  Arian 
»de;  he  Ihrrefore  orgazuzed,  in  opposition  to  it,  under  tbc 
palTODs^  and  at  the  cost  of  Eudoxia,  tbc  empress  of  Arcadius 
(then  hb  Ericwi),  a  system  of  nightly  processional  hymn-singing, 
wnh  sDrrr  ciwj,  wai-lighls  and  other  drcumstanccs  of 
ceremooiat  pomp.  Riots  followed,  with  bloodshed  on  both  sides, 
and  with  some  personal  in;ury  to  the  empress's  chief  eunuch, 
who  seems  lo  bave  oAiciaLed  as  conductor  or  director  of  the 
church  DrasiciaDS-  This  led  lo  the  suppression,  by  an  imperial 
rdkl.  of  all  public  Arian  singing;  while  in  the  cburcb  tbe 
practice  oi  nocturnal  bymn-singing  on  certain  solemn  occasions, 
thus  fini  introduced,  remained  an  established  institution. 

It  is  DOC  intprobablc  that  some  rudiments  of  tbe  peculiar 
fjOtm  of  hymnody  which  now  prevails  throughout  the  Greek 

communion,  and  whose  aSnitits  are  rather  to  the 
^^  ^  Heljrrw  and  Syiiac  than  to  tbe  clauical  fotmi,  may 
a,mmm*i.  ^*c  anted  in  Ibe  churcb  of  Gmstaotinople.  even 

at  that  time.  Analolius,  patriarch  of  Constantinople 

~'.s  piT^r  founder  belong 


bylnBl  Hill  ei 


of  whom  little  i 


n  in  the  H 


The  importance  of  that  system  in  the  services  of  the  Greek 
chuih  may  be  andcrstood  from  the  fact  that  Dr  J.  I^.  Neale 
CDTTipaled  four-fifths  of  the  whole  space  (about  5000  pages) 
coauinrd  ID  the  different  service-lwoks  of  that  cburcb  to  be 
occupied  by  hymnody,  all  in  a  language  or  dialect  which  baa 
erased  to  be  anywhere  spoken. 


.-'  &c..  wbi 

— iwuBy  ibfTe.^our  or  five.    To  these  b  aliriys  prefind  a  typical 

or  lUixbRl  ~  inpariDD.'-  caltrd  the  tevii,  by  which  the  lylUbic 

'WjiniodicserinolacceiiiLandinfact  the  whole  ' 

■  (tf  Ibr  Btafuas  which  follow  it  are  rrgulatei 


Shd  tfcjThn  (tf  Ibr  star 


length.     It   1-  (cnaaUy  printed 
rubric  of  thi    ■  ode."  A  hymn  ii 


ephymnia  "  of  Ephraem  Synjs),  paitkularly  wbei 
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relieved  by 


ol  i> 


Tbeie  .were  two  principal  periods  of  Greek  hymnograpbjr 
utructed  on  these  principlo — the  first  that  of  Romanea  and 
s  followers,  extending  over  the  eth  and  7tb  centuries,  the 
and  that  of  the  schools  which  arose  during  the  Iconoclastic 
nlroversy  in  the  8th  century,  and  which  continued  for  some 
ituries  afterwards,  until  the  an  itself  died  out. 
Hie  works  of  the  writers  ol  the  former  p^iod  were  collected 
Troptloiia,  or  cburcb  hymn.boo^,  which  were  hchl  in  higb 
eem  till  IIk  10th  century,  when  Ibey  ceaaed  to  be 
regarded  as  church-books,  and  so  fell  into  neglect.  ^^|J^^ 


donly 


iree  01   these,   belongiDg  to  public 
ind  Rome,  Catdinal  Pitra  has  printed. 


it  which  appeal 
n  the  cardinal 
he  "  ctnoni,"  lie.,. of  Ibe  modem  Gre 
•hich  all  Neale'i  translations  (except 
eUkeo.    Cardinal  Pilr  ■      ■      ■       ■ 


inknown  lo  Dr  Ncale,  1 


by  Boir 


le  by  Sergius,  and  nine  olber  known,  as 
I,  authors.  He  describes  them  as  having 
imatic  character  than   the  "  melodies " 


ution  lot   the   theatrical 

a  Cbristrais  or  Epiphany  hymn  by 
ttrophes,  in  whicb  there  is,  first, 


of  the  later  period,  and  a 
supposes  that  they  may  ha' 

performances  of  Pagan  tin: 

Romanos!  in  twcnty.fivi 
an  account  ol  the  Nativity 
then  a  dialogue  between  the  wise  men,  the  Virgin  motber  and 
Joseph.  The  magi  arrive,  are  admitted,  describe  the  moral 
and  religious  condition  of  Ferua  and  the  East,  and  tbe  cause 
and  adventures  of  their  ^umey,  and  then  oSer  their  gifts-  The 
Virgin  intercedes  for  them  with  her  Son,  instructs  them  in  some 
pans  of  Jewish  history,  and  end*  with  a  prayer  for  tbe  salvation 
of  the  world, 

;  controversies  and  persecutions  of  the  Sih  and  succeeding 
ries  turned  the  thoughts  of  the  "  melodists  "  of  Ibe  grew 
jteties  of  the  Sludium  at  Constantinople  and  -^  - , 
St  Saba  in  Palestine  and  their  followers,  and  those  of  "*"™^ 
dherenls  of  the  Greek  rite  in  Sidly  and  South  Italy 
sutfeied  much  from  the  Saracens  and  tbe  Normans),  into 
[Hcluresque  hut  more  strictly  theological  course;  and  the 
nee  of  those  controversies,  in  wbich  the  final  success  of  the 
of  "  Icons  "  was  largely  due  to  the  hymns,  as  well  as  to 
the  courage  and  luflcnngs,  of  these  confeston,  was  probably  the 
cause  of  ibeir  suf^lanllng,  as  they  did,  tbe  works  of  the  older 
scboot.  Cardinal  Pllragives  them  the  praise  of  havingdiscovered 
a  graver  and  more  solemn  style  of  chant,  and  of  having  done 
much  lo  fix  tbe  dogmatic  theology  of  their  church  upon  its 
present  lines  of  near  approach  to  the  Roman. 

Among  the  "meloditts"  of  this  latter  Creek  school  there 
were  many  saints  of  the  Creek  church,  several  patrianrhs 
and  two  emperors — Leo  the  Philr»opber,  and  Const  amine 
Porpbyrogenitus,  his  son.  Their  greatest  poets  were  Theodore 
and  Joseph  of  tbe  Studiura.  and  Coimas  and  John  (called 
Damasctoe)  of  St  Saba.     Neale  Iranstaled  into  English  verse 
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AnatoUus.  Some  of  his  tnnsUlions— iMUticularly  "Tie  day  is 
past  and  over,"  from  Anatolius,  and  "  Christian,  dost  thou  see 
them,"  from  Andrew  of  Crete — ^have  been  adopted  into  hymn- 
books  used  in  many  En^ish  churches;  and  the  hymn  "  Art  thou 
weary,"  which  is  rather  founded  upon  than  translated  from 
one  by  Stephen  the  Sabaite,  has  obtained  still  more  general 
popularity. 

4.  WesUm  Church  Hymnody. — It  was  not  till  the  4th  century 
that  Greek  hymnody  was  imitated  in  the  West,  where  its  intro- 
duction was  due  to  two  great  lights  of  the  Latin  Church — St 
Hilary  of  Poitiers  and  St  Ambrose  of  Milan. 

Hilary  was  banished  from  his  see  of  Poitiers  in  356,  and  was 
absent  from  it  for  about  four  years,  which  be  spaA  in  Asia 
Minor,  taking  part  during  that  time  in  one  of  the  councils  of 
the  Eastern  Church.  He  thus  had  full  o|^)ortunity  of  becoming 
acquainted  with  the  Greek  church  music  of  that  day;  and  he 
wrote  (as  St  Jerome,  who  was  thirty  years  old  when  Hilary  died, 
and  who  was  well  acquainted  with  his  acts  and  writings,  and  spent 
some  time  in  or  near  his  diocese,  informs  us)  a  "  book  of  hymns," 
to  one  of  which  Jerome  particularly  refers,  in  the  preface  to  the 
second  book  of  his  own  commentary  on  the  epistle  to  the 
Galatians.  Isidore,  archlnshop  of  Seville,  who  presided  over 
the  fourth  ooimcil  of  Toledo,  in  his  book  on  the  offices  of 
the  church,  ^)eaks  of  Hilary  as  the  first  Latin  hymn- 
writer;  that  coundl  itself,  in  its  13th  canon,  and  the  prologue 
to  the  Mozarabic  hymnary  (which  is  little  more  than  a 
versification  of  the  canon),  associate  his  name,  in  this  respect, 
with  that  of  Ambrose.  A  tradition,  andent  and  widely 
spread,  ascribed  to  him  the  authorship  of  the  remarkable 
"  Hymnum  dicat  turba  fratrxmi,  hymnum  cantus  personet " 
("Band  of  brethren-,  raise  the  hymn,  let  your  song  the 
hymn  resound  "),  which  is  a  succinct  narrative,  in  hymnal 
form,  of  the  whole  gospd  history;  and  is  perhaps  the  eariiest 
examine  of  a  strictly  didactic  hymn.  Both  Bede  and  Hincmar 
much  admired  this  composition,  though  the  former  does  not 
mention,  in  connexion  with  it,  the  name  of  Hilary.  The  private 
use  of  hymns  of  such  a  character  by  Christians  in  the  West  may 
probably  have  preceded  their  ecclesiastical  use;  for  Jerome 
says  that  in  his  day  those  who  went  into  the  fields  might  hear 
"  the  pk)ughman  at  his  hallelujahs,  the  mower  at  his  hymns, 
and  the  vine-dresser  singing  David's  psalms."  Besides  this, 
seven  shorter  metrical  hjrmns  attributed  to  Hilary  are  still  extant. 

Of  the  part  taken  by  Ambrose,  not  long  after  Hilary's  death, 
in  bringing  the  use  of  hymns  into  the  church  of  Milan,  we  have 
a  contemporary  account  from  his  convert ,  St  Augustine. 
Justina,  mother  of  the  emperor  Valentinian,  favoured 
the  Arians,  and  desired  to  remove  Ambrose  from  hb  see.  The 
"  devout  people,"  of  whom  Augustine's  mother,  Monica,  was  one, 
combined  to  protect  him,  and  kept  guard  in  the  church.  "  Then," 
says  Augustine,  "  it  was  first  appointed  that,  after  the  manner 
of  the  Eastern  churches,  h>'mns  and  psalms  should  be  sung, 
lest  the  people  should  grow  weary  and  faint  throu^  sorrow; 
which  custom  has  ever  since  been  retained,  and  has  been  followed 
by  almost  all  congregations  in  other  parts  of  the  world."  He 
describes  himself  as  moved  to  tears  by  the  sweetness  of  these 
"  hymns  and  canticles  ": — "  The  voices  flowed  into  my  ears; 
the  truth  distilled  into  my  heart;  I  overflowed  with  devout 
affections,  and  was  happy."  To  this  time,  according  to  an 
uncertain  but  not  improbable  tradition  which  ascribed  the 
compoation  of  the  "  Te  Deum  "  to  Ambrose,  and  connected 
it  with  the  conversion  of  Augustine,  is  to  be  referred  the  com- 
mencement of  the  use  in  the  church  of  that  sublime  unmetrical 
hymn. 

It  is  not,  however,  to  be  assumed  that  the  hymnody  thus 
introduced  by  Ambrose  was  from  the  first  used  according  to  the 
precise  order  and  method  of  the  later  Western  ritual.  To  bring 
it  into  (substantially)  that  order  and  method  appears  to  have  been 
the  work  of  St  Benedict.  Walafrid  Strabo,  the  earliest  ecclesi- 
astical writer  on  this  subject  (who  lived  at  the  beginning  of  the 
9th  century),  says  that  Benedict,  on  the  constitution  of  the 
religious  order  known  by  his  name  (about  530),  appointed 
He  Ambrosian  hymns  to  be  regubrly  sung  in  his  offices  lor  the 


canonical  hours.  Hence  probably  originated  the  practice  of 
the  Italian  churches,  and  of  others  which  followed  their  etampir, 
to  sing  certain  hymns  (Ambrosian,  or  by  the  early  sucoesaors  of 
the  Ambrosian  sdiool)  daily  throughout  the  week,  at "  Ve^Kss,** 
"  Lauds  "  and  *'  Noctums,"  and  on  some  days  at  *'  Compliae  " 
also — varying  them  with  the  difi^erent  ecclesiastical  iiir«'<nns 
and  festivals,  commemorations  of  saints  and  martyrs  and  otber 
special  offices.  Different  dioceses  and  religious  houses  had  their 
own  peculiarities  of  ritual,  including  such  hymns  as  were  approved 
by  their  several  bishops  or  ecclesiastical  superiors,  varying  in 
detail,  but  all  f(^wing  the  same  general  method.  The  nafianai 
rituals,  which  were  first  reduced  into  a  form  substantially  like 
that  which  has  since  prevailed,  were  probably  those  of  Lom- 
hardy  and  of  Spain,  now  known  as  the  "  Ambrosian  "  aivl  the 
"  Mozarabic"  The  age  and  origin  of  the  Spanish  ritnad  are 
uncertain,  but  it  b  mentioned  in  the  7th  century  by  faadovc, 
bishop  of  Seville.  It  contained  a  co|nous  hymnary,  the  oiigiBal 
form  of  which  may  be  regarded  as  canonically  approved  by  the 
fourth  council  of  Toledo  (633).  By  the  1 3th  canon  Of  that  ooviociL, 
an  opinion  (which  even  then  found  advocates)  against  the  use  ia 
churches  of  any  hymns  not  taken  from  the  Scriptures — apparently 
the  same  opinion  which  had  been  held  by  Paul  of  Samosata — 
was  censured;  and  it  was  ordered  that  such  hymns  should  be 
used  in  the  Spanish  as  well  as  in  the  Galilean  churches,  the  penalty 
of  excommunication  being  denounced  against  all  who  mi^ht 
presume  to  reject  them. 

The  hymns  of  which  the  use  was  thus  estaUislied  amd 
authorized  were  those  which  entered  into  the  daily  and  other 
offices  of  the  church,  afterwards  collected  in  the  "  Breviaries  **; 
in  which  the  hymns  "  proper  "  for  **  the  week,"  and  for 
season,"  continued  for  many  centuries,  with  very  few  1 
to  be  derived  from  the  earliest  epoch  of  Latin  Church 
reckoning  that  epoch  as  extending  from  Hilary  and  Anbraae 
to  the  end  of  the  pontificate  of  Gregory  the  Great.  The 
"Ambrosian"  music,  to  which  those  hymns  were  generally 


sung  down  to  the  time  of  Grq^ry,  was  more  popular  and 
gregational  than  the  "  Gregorian,"  which  then  came  into 
and  afterwards  prevailed.  In  the  service  of  the  mass  it 
not  the  general  practice,  before  the  invention  of  sequences  ia 
the  9th  century,  to  sing  any  hymns,  except  some  from  the 
Scriptures  esteemed  canonical,  such  as  the  *'  Song  of  the  Three 
Children"  ("Benedidte  omnia  opera").  But  to  this  mle 
there  were,  according  to  Walafrid  Strabo,  some  oocasioaal 
exceptions;  particularly  in  the  case  of  Paulinus,  patriarch 
of  Aquileia  under  Charlemagne,  himself  a  hymn-writer,  vho 
frequently  used  hymns,  composed  by  himself  or  others,  in  the 
eucharistic  office,  especially  in  private  masses. 

Some  of  the  hymns  caUed  "Ambrosian"  (neariy  too  ia 
number)  are  beyond  all  question  by  Ambrose  himself,  and  the 
rest  probaUy  belong  to  his  time  or  to  the  following  century. 
Four,  those  beginning  "Aeteme  rerum  conditor"  ("Dread 
Framer  of  the  earth  and  sky  "),  "  Deus  Creator  omnium  ** 
("  Maker  of  all  things,  glorious  (jod "),  "  Veoi  Redemptor 
Gentium  "  ("  Redeemer  of  the  natk>ns,  come  ")  and  **  Jam 
surgit  bora  tertia  "  ("  Chrbt  at  this  hour  was  cnidfied  ")>  are 
quoted  as  works  of  Ambrose  by  Augustine.  These,  and  others 
by  the  hand  of  the  same  master,  have  the  qualities  most  valuable 
in  hymns  intended  for  congregational  use.  They  are  short 
and  complete  in  themselves;  easy,  and  at  the  same  time  devated 
in  their  expre^on  and  rhythm;  terse  and  masculine  in  thou^t 
and  langiiage;  and  (though  sometimes  criticized  as  d^<jcm 
in  theological  precision)  simple,  pure  and  not  technical  in  their 
rendering  of  the  great  facts  and  doctrines  of  Christianity,  which 
they  present  in  an  objective  and  not  a  subjective  manner.  They 
have  exercised  a  powerful  influence,  direct  or  indirect,  upon 
many  of  the  best  works  of  the  same  kind  in  all  sucoeediog 
generations.  With  the  Ambrosian  hymns  are  properly  daased 
those  of  Hilary,  and  the  contemporary  works  of  Pope  Diunasus  L 
(who  wrote  two  hymns  in  commemoration  of  saints),  and  of 
Prudentius,  from  whose  Caihemaina  {**  DaOy  Devotions  *') 
and  Periaepkana  ("  Crown-songs  for  Martyrs  "),  all  poems  of 
considerable,  some  of  great  length— about  twenty-eight  hymax. 
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found  in  various  Breviaries,  were  derived.  Pnidentius  was  a 
layman,  a  native  of  Saragossa,  and  it  was  in  the  Spanish  ritual 
that  his  hymns  were  most  lar^ly  used.  In  the  Mozarabic 
Breviary  almost  the  whole  of  one  of  his  finest  poems  (from  which 
most  churclies  took  one  part  only,  beginning  "  Corde  natus 
ex  parentis  ")  was  ai^inted  to  be  sung  between  Easter  and 
Ascension-Day,  being  divided  into  eight  or  nine  hymns;  and 
on  some  of  the  commemorations  of  Spanish  saints  long  poems 
from  his  Peri^pkana  were  recited  or  sung  at  large.  He  is 
entitled  to  a  high  rank  among  Christian  poets,  many  of  the  hymns 
taken  from  his  works  being  full  of  fervour  and  sweetness,  and 
by  no  means  dcfidenl  in  dignity  or  strength. 

These  writen  were  followed  in  the  sdb  and  early  in  the  6th 
century  by  the  priest  Sedulius,  whose  reputation  perhaps 
esceeded  his  merit;  Elpis,  a  noble  Roman  lady 
(considered,  by  an  erroneous  tradition,  to  have  been 
the  wife  of  the  philosophic  statesman  Boetius); 
Pbpe  Gelasius  I.;  and  Ennodius,  bishop  of  Pavia. 
Sedulius  and  Elpis  wrote  very  little  from  which  hymns  could  be 
extracted;  but  the  small  number  taken  from  their  compositions 
obtained  wide  popularity,  and  have  since  held  their  ground. 
Gelasius  was  of  no  great  account  as  a  hymn-writer;  and  the 
works  of  Ennodius  appear  to  have  been  known  only  in  Italy 
and  Spain.  The  latter  part  of  the  6th  century  produced  Pope 
Gr^ory  the  Great  and  Venantius  Fortunatus,  an  Italian  poet, 
the  friend  of  Gregory,  and  the  favourite  of  Radegunda,  queen  of 
the  Franks,  who  died  (609)  bishop  of  Poitiers.  Eleven  hymns 
of  Giegocy,  and  twelve  or  thirteen  (mostly  taken  from  longer 
poems)  by  Fortunatus,  came  into  general  use  in  the  Italian, 
Gafliran  and  British  churches.  Those  of  Gregory  are  in  a  style 
hardly  distinguishable  from  the  Ambrosian;  those  of  Fortunatus 
arc  graceful,  and  sometimes  vigorous.  He  does  not,  however, 
deserve  the  praise  given  to  him  by  Dr  Neale,  of  having  struck 
out  a  new  path  in  Latin  hymnody.  On  the  o>ntrary,  he  may 
more  jistly  be  described  as  a  disdple  of  the  school  of  Pnidentius, 
and  as  having  affected  the  classical  style,  at  least  as  much  as 
axnr  of  his  predeoesaon. 

The  poets  of  this  primitive  epoch,  which  closed  with  the  6th 
crrtuiy,  wrote  io  the  old  classical  metres,  and  made  use  of  a  con- 
sad'^able  variety  of  them — anapaestic,  anacreontic,  hendecasyllabic, 
3*Jep«ad,  hexameters  and  pentameters  and  others.  Gregory  and 
•oaie  of  the  Ambrosian  authors  occasionalI)r  wrote  in  sapphics; 
but  the  moot  freauent  measure  was  the  iambic  dimeter,  and,  next 
to  that,  the  trochaic.  The  full  alcaic  stanza  docs  not  appear  to 
havv  been  used  for  church  purpooes  before  the  i6th  century,  though 
HMOc  of  ita  elements  were.  In  the  greater  number  of  these  works, 
a  gepeni  iatentioa  to  conform  to  the  rules  of  Roman  prosody  is 
nuacf«st:  but  even  those  writers  (like  Pnidentius)  in  whom  that 
oiformity  was  most  decided  allowed  themselves  much  libcny  of 
o'  >  iatioo  from  it.  Other  works,  including  some  of  the  very  earliest, 
aid  oooie  of  conspicuous  merit,  were  of  the  kind  described  by  Bcde 
as  not  metrical  but  **  rhythmical  " — i.«.(as  he  explains  the  term 
"  rhythm  *'), "  modulated  to  the  ear  in  imitation  of  different  metres." 
It  »o«ld  be  more  correct  to  call  them  metrical — (r.f.  still  trochaic 
or  iambic,  Ac,  but.  according  to  new  laws  of  syllabic  quantity,  dc- 
fm-ndin^  entirety  on  accent,  and  not  on  the  power  of  vowels  or  the 
porfuioa  of  consonants)— laws  by  which  the  future  prosody  of  all 
modem  Earoocan  nations  was  to  be  governed.  There  are  also,  in 
the  hymns  oi  the  primitive  period  (even  in  those  of  Ambrose). 
sr.tid|Mtioo0— irregular  indeed  and  inconstant,  but  certainly  not 
>ridental^-af  another  great  innovation,  destined  to  receive  im- 
'•(.rtaat  dcvtloproeots,  that  of  assonance  or  rhyme,  in  the  final 
Ir tiers  or  syllables  of  verses.  Archbishop  Trench,  in  the  tntro* 
6\MCtioa  to  his  Scered  Latin  Poetry,  has  traced  the  whole  course  of  the 
trxaaicieo  from  the  ancient  to  the  modem  forms  of  versification. 
aicribtaf  it  to  natumi  and  necessary  causes,  which  made  such 
V  Kaagcs  needful  for  the  due  development  of  the  new  forms  of  spiritual 
and  intellectual  Ufe,  consequent  upon  the  conversion  of  the  Latin- 
•praking  nations  to  Christianity. 
From  the  6th  century  downwards  we  see  this  transformation 
continual  |Hogress,  each  nation  of  Western  Christendom 
adding,  from  time  to  time,  to  the  earlier  hymns  in  its 
■ervice-books  others  of  more  recent  and  frequently 
of  local  origin.  For  these  additions,  the  commeroora- 
tjoos  of  saints,  ftc.,  as  to  which  the  devotion  of  one 
place  often  differed  from  that  of  another,  offered  especial  op- 
p^tuaUics.  This  process,  while  it  promoted  the  development 
of  a  oMdieva]  as  dasdncl  from  the  primitive  style,  led  also  to  much 


deterioration  in  the  qualityof  hymns,  of  which,  perhaps,  some  of 
the  strongest  examples  may  be  found  in  a  volume  published  in 
1865  by  the  Irish  Archaeological  Society  from  a  manuscript  in  the 
library  of  Trinity  College,  Dublin.  It  contains  a  number  of 
hymns  by  Irish  saints  of  the  6th,  7th  and  8th  centuries — ^in 
several  instances  fully  rhymed,  and  in  one  mixing  Erse  and  Latin 
barbarously  leather,  as  was  not  uncommon,  at  a  much  later  date, 
in  semi-vernacular  hymns  of  other  countries.  The  Mozarabic 
Breviary,  and  the  collection  of  hymns  used  in  the  Anglo-Saxon 
churches,  published  in  1851  by  the  Surtees  Society  (chiefly  from 
a  Benedictine  MS.  in  the  college  library  of  Durham,  suppkrmented 
by  other  MSS.  in  the  British  Muaetmi),  supply  many  further  illus- 
trations of  the  same  decline  of  taste: — such  sapphics,  e.;.,  as 
the  "  Festum  insigne  prodiit  coruscum  "  of  Isidore,  and  the 
"  O  veneranda  Trinitas  laudanda  "  of  the  Anglo-Saxon  books. 
The  early  medieval  period,  however,  from  the  time  of  Gregory 
the  Great  to  that  of  Hildebrand,  was  far  from  deficient  in  the  pro- 
duction of  good  hjrmns,  wherever  learning  flourished.  Bede 
in 'England,  and  Paul  "  the  Deacon"— the  author  of  a  fairly 
dasaiad  sapphic  ode  on  St  John  the  Baptist— in  Italy,  were 
successful  followers  of  the  Ambrosian  and  Gregorian  styles. 
Eleven  metrical  hymns  are  attributed  to  Bcde  by  Cassander; 
and  there  are  also  in  one  of  Bede's  works  {CoiUctanea  et  fiares) 
two  rhythmical  hymns  of  x»nsiderable  length  on  the  Day  of 
Judgment,  with  the  refrains  "  In  tremendo  die  "  and  "  Attende 
homo,"  both  irregularly  rhymed,  and,  in  parts,  not  unworthy 
of  comparison  with  the  "  Dies  Irac."  Paulinus,  patriarch  of 
Aquileia,  contemporary  with  Paul,  wrote  rhythmical  trimeter 
iambics  in  a  manner  peculiar  to  himself.  Theodulph,  bishop  of 
Orleans  (793-^.^5)1  author  of  the  famous  processional  hymn  for 
Palm  Sunday  in  hexameters  and  pentameters,  "  Gloria,  laus,  et 
honor  tibi  sit,  Rex  Christe  Redemptor  "  ("Glory  and  honour  and 
laud  be  to  Thee,  King  Christ  the  Redeemer  "),  and  Hrabanus 
Maurus,  archbishop  of  Mainz,  the  pupil  of  Alcuin,  and  the  most 
learned  theologian  of  his  day,  enriched  the  church  with  some 
excellent  works.  Among  the  anonymous  hymns. of  the  same 
period  there  are  three  of  great  beauty,  of  which  the  influence  may 
be  traced  in  most,  if  not  all,  of  the  "  New  Jerusalem  "  hymns  of 
later  generations4ncluding  those  of  Germany  and  Great  Britain: — 
"  Urbs  beata  Hierusalem  "  ("  Blessed  city,  heavenly  Salem  "); 
"  Alleluia  piis  edite  laudibus  "  ("  Alleluias  sound  ye  in  strains 
of  holy  praise  " — called,  from  its  burden,  "  Alleluia  perenne  "); 
and  "  Alleluia  dulce  carmen  "  ("  Alleluia,  song  of  sweetness  "), 
which,  being  found  in  Anglo-Saxon  hymnaries  certainly  older 
than  the  Conquest,  cannot  be  of  the  late  date  assigned  to  it,  in 
his  Mediaeval  Hymns  and  Sequences^  by  Neale.  These  were 
followed  by  the  "  Chorus  novae  Hierusalem  "  ("  Ye  Choirs  of 
New  Jerusalem  ")  of  Fulbert,  bishop  of  Chartres.  This  group  of 
hymns  is  remarkable  for  an  attractive  union  of  melody,  imagina- 
tion, poetical  cok>uring  and  faith.  It  represents,  perhaps,  the 
best  and  highest  type  of  the  middle  school,  between  the  severe 
Ambrosian  simpUcity  and  the  florid  luxuriance  of  later  times. 

Another  celebrated  hymn,  which  belongs  to  the  fiist  medieval 
period,  is  the  '*  Veni  Creator  Spiritus  "  ("  Come,  Holy  Ghost, 
our  souls  inspire  ").  The  earliest  recorded  occasion  of 
its  use  is  that  of  a  translation  (898)  of  the  relics  of  St  ^m. 
Marcellus,  mentioned  in  the  A  nnals  of  the  Benedictine 
order.  It  has  since  been  constantly  sung  throughout  Western 
Christendom  (as  versions  of  it  still  are  in  the  Church  of  England), 
as  part  of  the  appointed  oflBces  for  the  coronation  of  kings,  the 
consecration  and  ordination  of  bishops  and  priests,  the  assembling 
of  synods  and  other  great  ecclesiastical  solemnities.  It  has  been 
attributed — probably  in  consequence  of  certain  corruptions  in 
the  text  of  Ekkehard's  Ufe  ofNotker  (a  work  of  the  13th  century) 
— to  Charlemagne.  Ekkehard  wrote  in  the  Benedictine  monastery 
of  St  Gall,  to  which  Notker  belonged,  with  full  access  ^^ 
to  its  records;  and  an  ignorant  interpolator,  regardless  '^"''*''* 
of  chronology,  added,  at  some  later  date,  the  word  "  Great  "  to 
the  name  of  "  the  emperor  Charles,"  wherever  it  was' mentioned 
in  that  work.  The  biographer  relates  that  Notker— a  man  of  a 
gentle,  contemplative  nature,  observant  of  all  around  him,  and 
accustomed  to  find  spiritual  and  poetical  suggestions  in  common 
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sights  and  sounds — ^was  moved  by  the  sound  of  a  mill-wheel  to 
compose  his  "  sequence  "  on  the  Holy  Spirit,  **  Sancti  Spiritus 
adsit  nobis  gratia  "  ("  Present  with  us  ever  be  the  Holy  Spirit's 
grace  ") ;  and  that,  when  finished,  he  sent  it  as  a  present  to 
"  the  emperor  Charles,"  who  in  return  sent  him  back,  "  by  the 
same  messenger,"  the  hymn  "  Veni  Creator,"  which  (says  Ekke- 
hard)  the  same  "  Spirit  had  inspired  him  to  write  "  ("  Sibi  idem 
Spiritus  inspiraverat ").  If  this  story  ts  to  be  credited— and, 
from  its  circumstantial  and  almost  dramatic  character,  it  has  an 
air  of  truth — the  author  of  "  Veni  Creator  "  was  not  Charlemagne, 
but  his  grandson  the  emperor  Charies  the  Bald.  Notker  himself 
long  survived  that  emperor,  and  died  in  91a. 

Tlie  invention  of  "  sequences  "  by  Notker  may  be  regarded 

as  the  beginning  of  the  later  medieval  epoch  of  Latin  hymnody. 

In  the  eucharistic  service,  in  which  (as  has  been  stated) 

sstmaeta,  j^yj^Qj  ^^.f^  jjqj  generally  used,  it  had  been  the  practice, 

except  at  certain  seasons,  to  sing  "  laud,"  or  "  Alleluia," 

between  the  epistle  and  the  gospel,  and  to  fill  up  what  would 

otherwise  have  been  a  long  pause,  by  exteiiding  the  cadence 

upon  the  two  final  vowels  of  the  "  Alleluia  "  into  a  protracted 

strain  of  music.    It  occurred  to  Notker  that,  while  preserving 

the  spirit  of  that  part  of  the  service,  the  monotony  of  the  interval 

might  be  relieved  by  introducing  at  that  point  a  chant  of  praise 

specially  composed  for  the  purpose.   With  that  view  he  produced 

the  peculiar  sf>edes  of  rhythmical  composition  which  obtained 

the  name  of  "  sequentia  "  (probably  from  following  after  the 

close  of  the  "  Alleluia  "),  and  also  that  of  "  prosa,"  because  its 

structure  was  originally  irregular  and  unmetrical,  resembUng  in 

this  respect  the  Greek  "  troparia,"  and  the  "  Te  Deum,"  "  Bene- 

dicite  "  and  canticles.    That  it  was  in  some  measure  suggested 

by  the  forms  of  the  later  Greek  hymnody  seems  probable,  both 

from  the  intercourse  (at  that  time  frequent)  between  the  Eastern 

and  Western  churches,  and  from  the  application  by  Ekkehard, 

in  his  biography  and  elsewhere  (e.g.  in  Lynd wood's  PrannciaU), 

of  some  technical  terms,  borrowed  from  the  Greek  terminology, 

to  works  of  Notker  and  his  school  and  to  books  containing  them. 
Dr  Neale,  in  a  learned  dissertation  prefixed  to  hu  collection  of 
sequences  from  medieval  Missals,  and  enlarged  in  a  Latin  letter  to 
H.  A.  Daniel  (printed  in  the  fifth  volume  of  Daniel's  Thesaurus 
hymtu^gicus),  investigated  the  laws  of  caesura  and  modulation  which 
are  discoverable  in  these  works.  Those  first  brought  into  use  were 
sent  by  their  author  to  Pope  Nicholas  I.,  who  authorized  their  use. 
and  that  of  others  composed  after  the  same  model  by  other  brethren 
of  St  Gall,  in  all  churches  of  the  West. 

I  Although  the  sequences  of  Notker  and  his  school,  which  then 
rapidly  passed  into  most  German,  French  and  British  Missals, 
were  not  metrical,  the  art  of  "  assonance  "  was  much  practised  in 
them.  Many  of  those  in  the  Sarum  and  French  Mi^als  have  every 
verse,  and  even  every  clause  or  division  of  a  verse,  ending  with  the 
same  vowel  "  a  " — periiaps  with  some  reference  to  the  terminal 
letter  of  "  Alleluia."  Artifices  such  as  these  naturally  led  the  way 
to  the  adaptation  of  the  same  kind  of  composition  to  regular  metre 
and  fully  developed  rhyme.  Neale's  full  and  large  collection,  and 
the  second  volume  of  Daniel's  Thesaurus,  contain  numerous  examples, 
both  of  the  "  proses,"  properly  so  called,  of  the  Notkerian  type,  and 
of  those  of  tne  later  school,  which  (from  the  religious  house  to 
which  its  chief  writer  belonged)  has  been  called  "  Victorine."  Most 
Missals  appear  to  have  contained  some  of  both  kinds.  In  the 
majority  01  those  from  which  Neale's  specimens  are  taken,  the 
metrical  kind  largely  prevailed;  but  in  some  (e.g.  those  of  Sarum 
and  Lidge)  the  greater  number  were  Notkerian. 

>    Of  the  sequence  on  the  Holy  Ghost,  sent  by  Notker  (according 

to  Ekkehard)  to  Charles  the  Bald,  Neale  says  that  it  "  was  in 

use  all  over  Europe,  even  in  those  countries,  like  Italy  and  Spain, 

which  usually  rejected  sequences  ";  and  that,  "  in  the  Missal 

of  Palenda,  the  priest  was  ordered  to  hold  a  white  dove  in  his 

hands,  while  intoning  the  first  syllables,  and  then  to  let  it  go." 

Another  of  the  most  remarkable  of  Notker's  sequences,  beginning 

"  Media  in  viu  "  ("  In  the  midst  of  h'fe  we  are  in  death  "),  is 

said  to  have  been  suggested  to  him  while  observing  some  workmen 

engaged  in  the  construction  of  a  bridge  over  a  torrent  near  his 

monastery.   Catherine  Winkworth  (Christian  Singers  of  Germany, 

1869)  states  that  this  was  long  used  as  a  battle-song,  until  the 

custom  was  forbidden,  on  account  of  its  being  supposed  to 

exercise  a  magical  influence.     A  translation  of  it  ("  Mitten 

wir  im  Leben  sind  ")  is  one  of  Luther's  funeral  hymns;  and 

all  but  the  opening  sentence  of  that  part  of  the  burial  service 


of  the  Church  of  England  which  is  directed  to  be  "  said  or  song  " 
at  the  grave,  "  while  the  corpse  is  made  ready  to  be  laid  into 
the  earth,"  is  taken  from  it. 

The  "  (jolden  Sequence,"  "  Veni,  sancte  Spiritus  "  (-  Holy 
Spirit,  Lord  of  Light  "),  is  an  early  example  of  the  transiuoo 
of  sequences  from  a  simply  rhythmical  to  a  metrical  form.  Arch- 
bishop Trench,  who  esteemed  it  "  the  loveliest  of  all  the  hymns 
in  the  whole  circle  of  Latin  sacred  poetry,"  inclined  to  p've 
credit  to  a  tradition  which  ascribes  its  authorship  to  Robert  11., 
king  of  France,  son  of  Hugh  Capet.  Others  have  assigned  to 
it  a  later  date — some  attributing  it  to  Pope  Innocent  III., 
and  some  to  Stephen  Langton,  archbishop  of  Canterbury.  Many 
translations,  in  Gennan,  English  and  other  languages,  attest 
its  merit.  Berengarius  of  Tours,  St  Bernard  of  Clairvauz 
and  Abelard,  in  the  nth  century  and  early  in  the  12th,  followed 
in  the  same  track;  and  the  art  of  the  Victorine  school  was 
carried  to  its  greatest  perfection  by  Adam  of  St  Victor  (who 
died  between  1x73  and  1194) — "  the  most  fertile,  and  "  (in  the 
concurrent  judgment  of  Azdibishop  Trench  and  Neale)  *'  the 
greatest  of  the  Latin  hymnographers  of  the  Middle  Ages.** 
The  archbishop's  selection  contains  many  excellent  specimens 
of  his  works. 

But  the  two  most  widely  celebrated  of  all  this  dass  of  com- 
positions— works  which  have  exercised  the  talents  of  the 
greatest  musical  composers,  and  of  innumerable  ^^ 
translators  in  almost  all  languages — are  the  "  Dies  ' 
Irae  "  ("  That  day  of  wrath,  that  dreadful  day  "),  by  Thomas 
of  Celano,  the  companion  and  biographer  of  St  Francis  of  A^usi, 
and  the  "  Stabat  Mater  dolorosa  "  ("  By  the  cross 
sad  vigil  keeping ")  of  Jacopone,  or  Jacobus  de 
Benedictis,  a  Franciscan  humorist  and  reformer, 
who  was  persecuted  by  Pope  Boniface  VIII.  for  his  satires  on 
the  prelacy  of  the  time,  and  died  in  1306.  Besides  these,  the  xjth 
century  produced  the  famous  sequence  "  Lauda  Sion  salvatorem  " 
("  Sion,  lift  thy  voice  and  sing  "),  and  the  four  other  well-known 
sacramental  hymns  of  St  Thomas  Aquinas,  viz.  "  Pange  lingua 
gloriosi  corporis  mysterium "  ("  Sing,  my  tongue, 
the  Saviour's  glory  "),  "  Verbum  supemum  prodiens  "  '  " 
("  The  Word,  descending  from  above  " — ^not  to  be  confounded 
with  the  Ambrosian  hymn  from  which  it  borrowed  the  first 
line),  "  Sacris  solemniis  juncta  sint  gaudla  "  ("  Let  us  with 
hearts  renewed  our  grateful  homage  pay  "),  and  "  Adoro  Te 
devote,  latcns  Deltas"  ("O  Godhead  hid,  devoutly  I  adore 
Thee  ") — a  group  of  remarkable  compositions,  written  by  him 
for  the  then  new  festival  of  Corpus  Christi,  of  which  he  induced 
Pope  Urban  IV.  (1261-1265)  to  decree  the  observance.  In 
these  (of  which  all  but  "  Adoro  Te  devote  "  passed  rapidly  into 
breviaries  and  missals)  the  doctrine  of  transubstantiation  tt 
set  forth  with  a  wonderful  degree  of  scholastic  precision;  and 
they  exercised,  probably,  a  not  unimportant  influence  upon  the 
general  reception  of  that  dogma.  They  are  undoubtedly  works 
of  genius,  powerful  in  thought,  feeling  and  expression. 

These  and  other  medieval  hymn-writers  of  the  i3th  and  Z3th 
centuries  may  be  described,  generally,  as  poet-schoolmoi. 
Their  tone  is  contemplative,  didactic,  theological; 
they  are  especially  fertile  and  ingenious  in  the  field 
of  mystical  interpretation.  Two  great  monasteries 
in  the  East  had,  in  the  8th  and  9th  centuries,  been  the  principal 
centres  of  Greek  hymnology;  and,  in  the  West,  three  monasteries 
— St  Gall,  near  Constance  (which  was  long  the  especial  seat  of 
German  religious  literature),  Cluny  in  Burgundy  and  St  V^krtor. 
near  Paris — obtained  a  similar  distinction.  St  Gall  produced, 
besides  Notker,  several  distinguished  sequence  writers,  probably 
his  pupils — Hartmann,  Hermann  and  Gottschalk — to  the  last 
of  whom  Neale  ascrilies  the  "  Allcluiatic  Sequence  "  ("  Cantemus 
cuncti  melodum  nunc  Alleluia  "),  well  known  in  England  through 
his  translation,  "  The  strain  upraise  of  joy  and  praise."  The 
chief  [X)ets  of  Quny  were  two  of  its  abbots,  Odo  and  Peter  the 
Venerable  (1122-1156),  and  one  of  Peter's  monks,  Bernard 
of  Morlaix,  who  wrote  the  remarkable  poem  on  "  Contempt 
of  the  World  "  in  about  3000  long  rolling  "  leonine-dactylic  " 
verses,  from  parts  of  which  Neale's  popular  hymns,  "  Jenisalaa 
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tbr  tiiAea,"  ftc,  are  iikn.  The  abbey  of  St  Viclor,  bnidn 
Adua  u>l  his  [oUaarct  Pitioc,  wu  deiiintd  iFitmrdi  la  pioducc 
ibc  moAt  pofHiUr  churrh  port  o(  (be  17th  ceDlurj 

Tber*  were  other  diilingimhed  fjtin  hymn- 
btec  owdievd  period  beiida  thote  iltcidy  mentioned.     The 
_  n»Bie  0!  St  Benierd  o(  Clairviui  oinnot  be  pimed 

^"'  ont  with  the  mere  meniion  of  the  f«tt  lh»t  be  w«  the 
„...  anlbor  ol  tome  metrici]  lequences.    He  wu,  in  truth, 

the  filher,  in  Latin  hymoody,  of  that  warm  and 
pawoDaU  loim  d(  devotloti  wbidi  some  nay  coDiidet  (o  apply 
too  fndy  le  Divine  Objecti  Ibe  language  at  human  aSeclioi 
but  which  hu,  nevcnbclcM,  been  popular  with  many  devou 
pcnonv  in  Ptincilinl  as  well  a*  Koman  CithiAc  chuithei. 
F.  roa  Spec,  "  Angelui  Siletiut,"  Madame  Cuyon.  Bithop  Ki 
Coonl  Ziniovlorf  ■nd  Fiedeiick  William  Faber  may  be  resardtd 
ai  diKiplei  in  Ihii  ichooL  Many  bymna,  in  variouj  language!, 
have  been  founded  upon  St  Bcmard'i  "  Jou  dulds  memoria  " 
('"  Joo,  the  very  thought  o(  Thee  "),  "  Jew  dulcedo  cordium  " 
("  Jou.  Tboufoyirf  loving  heaitt  ")and"  Jetu  Rei  admtiabilii " 
I"  O  Jem,  King  moM  wondethd  ")— (here  poitton  of  one 
poem,  naily  100  line)  long.  Pietio  Dimiani,  the  (riend  of 
Pope  Cngoiy  VII.,  Matbode,  bishc^  of  Rennet,  in  the  iilfa, 
Hildeben,  aRhbbbi^  of  Toun,  in  the  iilh,  ind  St  Bonavenlun 
in  the  ijlh  cenluiiei,  aie  other  eminent  men  who  added  poetical 
tame  n  bymnographen  to  high  public  distinction. 

Befon  the  time  of  the  Reloimation,  the  multiplication  of 
lequnKia  (often  as  uncdifying  in  mallei  as  unpoetical  in  style) 
bad  done  ranch  to  degrade  the  common  conception  of  hymoody. 
In  MCDe  paiti  of  Fiance,  Pollugal,  Sardinia  and  Bohemia, 
thdr  nc  in  Ibc  vernacular  language  bad  been  allowed.  In 
Ccrmaay  abo  there  were  vernacular  sequences  aa  eai^y 


of  which  ir 


n  the  ll 


In  ScolUnd  la  discredit  the  old  chi 
After  tbc  ijth  century  they  were  discouraged  at  Rome.  They 
reiaiaed  foe  a  time  some  of  their  old  popularity  among  German 
Protestants,  and  were  only  gradually  relinquished  in  France. 
A  arw  '  piDie,"  in  honour  of  St  Maientia,  it  among  the  coraposi- 
tiocH  of  jeaii  Baptbte  Santeul;  and  Dr  Danid'l  second  volume 
cboet  whb  one  wtilleo  in  it]]  upon  the  dogma  of  the  Immaculale 


nfm 


Tlw  n 


le  hymiu  id  ii»  ai  Rocne  to 
c  tlymm  MVi  tulrnAlbci  juxla  teram 

li^!^iii^?MiHile  CaHin^altn^ 

~    ncLnl^^wlThth^unclienofTL 
1  «rp  w 


.'.•i'SSiSi. 


aking,    after    paMing    tbrDi>Bh    at 

,.,-B(pinicuUrly  Pius  V.  and  Clemti 

t-ovfkt  toa  concIuiicRi  by  Urban  VIII.,  in  16]! 
Penary  a  large  number  of  mcdtevil  hymns, 

aad  The  later  periods,  were  excluded  j  and  in  thi...  , ^ 

btrtiBs.  ioduding  sofne  tty  Pope  Urban  himielf.and  some  by  Can^nat 
H'i!*iaiae  awl  another  eaidlnal  (Silvius  Antominus)  were  iniro- 
.    Tlie  hymns  ef  the  primitive  epoch,  from  Hilarv  to  Gregi>fy 
.   M     -. .  _  .^  p^^  retained  their  places  (especially  la  the 


WCnu.  fee 


KtaIl'TthSr^aJ^'^iii-S<nicbf,'"SiMi^ra«r  P«i_..  , 
P'wt4imt  ID  have  made  ^  as  tew  chanees  as  pouiUe  "  in  the  works 
id  Arttwoae.  Grefory.  Pnideniius,  Seoulius.  Fortunatut  and  other 
* '  -- —- "     "  • [  ehanpra,  even  in  those  works. 


>k  was  pronulBated.  boasti 

irhee  proar  oe  merely  rbytbmiral.  all  thehymiuhadbei 
niaUe  10  the  laws  ol  prosody  and  Lalinity,  those  whic 
'  comcted  by  any  mifder  method  being  entirely  rew 
■Iirt  late  Mel.  anKWf  olhen.  the  heauiilul  '■  Url* 

kiBwn).  of  "CaeleHjsurbs  Jerusalem."    Of  the 'Sir 


Si.'/" 


cr  than  others  to  the  lone  of  Si  Bema 
5t  Francis  Xsvier.  with  icaieely  enou 
e  For  its  ne^ect  of  prosody,  "  O  Dcui,  1 


m  general  use  Ikmighoutt 

The  Parisian  hymnary  underwent  three 
IJa?,  when  a  new  "  Psaltery  srith  hymns 
such  changes  only  were  made  aa  the  revL^., 

priocifte  of  Gorrceting  m 


ly  of  P>^  Urban  VIII,  is  u 


be  ukeaaa  a  typical  e: , —    

>,  under  Cardinal  PMSie.  pceeeptor  of  Louis  XIV..  and  Frai 
■    ■     EnoT Paris,  w'  '       '  " 


HarUy. 

The  third  and  final  revision  wai 
primacy  of  Cardinal  Aiehlnsfaop  i 
the  aervices  of  Charles  Ci^n,  t&n 


one  hy  Hilary,  dghl  by  pTudenl 
PaultTieD >.._i_ 


nnastery  of  5c  Maglinre, 

I  of  other  French  sch<^ 

,  lean  Baptisle  Sanieul.  < 

3  as  "  bniolius  Vmori 

cam[4etcd  in  17^.  undi 

Vintimille,  who  enBagrd 

ector  of  the  univeialt/of 

blfishop  Harlay'i  Breviar 

*,  by  the  banteulr  and  ottier 

lined  in  their  o4d  places  (w 

nade  in  1517)  ahoi - 


Maurua,  "  V 

Iheje  disappaml  in  1; 

preface,  professed  to  hav 


^,  ,,..».-..»,  .even  by  Foftuaatus-tfitee  by 
each  by  SeduKis,  Elpis,  Crtgory  and  Hilbanua 

and  "Urba  Jenasnlen  bcaia."    Host  nl 

Si  although  Cardinal  VJiMiniUe,  in  hia 

_  .  itin  admitted  the  old  hymns,  eictiit  when 

belter— ("  i^eribus  hymnis  locus  datus  est,  nisi 
rentiarum  vim,  elegantiam  verborum,  et  teoeriores 

of  the  new  was,  at  the  same  time,  very  largely  Irneased.  Only 
twenty«ne  more  andent  than  the  iMh  century  tenuintd,  of  which 
thoiie  belonging  to  the  primir' — *' '--"  -■-'■" 


-lunalua  andone  each  by  Prudentius  and 

Cretory.  The  number  of  Jean  Bapiine  Sanieul's  hymns  rose  to 
eiabiy-nine:  thow  by  Collin — including  aonie  oU  hymns,  tj. 
"Jam  lurii  ono  sidere  "  ("Once  nuHelhcsun  ii  beaming  briahi "}, 
which  he  BubstaMially  K-snme— were  eighty-three:  thoae  rf  other 


.,...,  ,,  "  Templi , _^,  __.  .. 

lor,  open  wide  tl.i  K.ites  "1.    It  it  a  striking  lestimony  to 

of  those  writer-  rim  luch  aceomjilisbR]  iranslators  as  ldc 

Rev.  Isaac  Williams  ami  rhc  Rev.  John  tThandler  appear  (from  the 
title-page  of  the  latter,  ^nd  the  prefaces  of  both)  (oliavc  suppo^ 
their  hymns  to  be  "  antitm  "  and  "  primitive."  Among  the  other 
authors  associated  sritti  ihcm,  perhaps  the  first  plare  b  due  to  the 
Abb«  Betnaoh,  of  Sent,  •ho  coniribuird  to  the  book  of  171;  the 
'-  Urbs  beata  vera  pact,  Vitio  lemialem.'-  in  the  opinion  oilUeak 
moch  supeHor  "  to  th,-  "  Cj-fniij  urbs  Ji^nl™  "^  of  the  Roman 
reviarf-  ThIssIoodii.lL' h,  hidt  with  ihr  ■  Lli-U  Jmiul™  beaia  " 
ISJjiinlheofficelof  i^jl.whenlhe 

dec  form  was  at  last  I  ,.■...         '.- (Juckn. 

Tbe  Parisian  Brevia  1  )>,..  national 

™cs*^iolk)«d,''t""  '   "       "" 

_  Iris:  and  before  t . 

hymiudy  waa  aU  but  banished  fron 

0  Hf  Protatanli 


the  ancient  Latin 

of  Gonuny,  after  the  Reformation,  Latin  hymns 
ntinued  to  tie  used  even  1^  IVoHitBnIs.    This  was  the  case  at 
Llbrritadtuniiliiiiiieaiecentdite.  InEngland.afewtte       u.t,:- 
„  Jl  occasionally  used  in  iheoMer  univeniiiea  and  colleges-       ,1^' 
Some.  also,  have  been  composed  in  both  cnuniries  since      ^^^t, 
■"  Carmina   lyrica  "  of  Johann        "'"^ 
sace,  snd  a  Jesuit  priest  in  Bavaria,  have 
on  from  very  eminent  German  critics, 

Grtkulariy'  Herder  and  Auguiius  Schlrgel.     Some  of  ihf  Laiin 
.mna  of  William  Alard  (iS7>-i^S).  a  Protestant  refugee  from 


^ 
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Belgium,  and  pastor  in  Hobtein,  haw  been  thought  worthy  of  a  pbtce 
in  Archbishop  Trench's  selection.  Two  by  W.  Petersen  0>nnted 
at  the  end  oi  Haberkorn's  supplement  to  lacobi's  Pudmodia  Cer- 
manua)  are  good  in  different  ways^-one,  "  Jcsu  dulcis  amor  meus  " 
("  Jesus,  Thee  my  soul  doth  love  ),  bein^  a  gentle  melody  of  spiritual 
devotion,  and  the  other,  entitled  Spes  Sumts,  violently  controversial 
against  Rome.  An  English  hymn  <^  the  17th  century,  in  the 
Ambrosian  style,  "  Te  Deum  Patrem  animus  "  ("  Almighty  Father, 
just  and  good  "),  is  sung  on  every  May*Day  roonung  by  the  choristers 
of  Magdalen  College,  Oxford,  from  the  top  of  the  tower  of  their  chapel ; 
and  another  in  the  style  of  the  Renaissance,  of  about  the  same  date, 
"  Tc  de  profundis.  summe  Rex  "  ("  Thee  from  the  depths.  Almighty 
King),  long  formed  part  of  a  grace  formerly  sung  by  the  scholars  a 
Winchester  College. 

5.  German  Hymnody. — Luther  was  a  proficient  in  and  a  lover 
of  music.  He  desired  (as  he  sa3rs  in  the  preface  to  his  hymn-book 
f^.^fc^  of  154^  that  this  "  beautiful  ornament "  might  "  in 
a  right  manner  serve  the  great  Oreator  and  His  Christian 
people."  The  persecuted  Bohemian  or  Hussite  Church,  then 
settled  on  the  borders  of  Moravia  under  the  name  of  "  United 
Brethren/'  had  sent  to  him,  on  a  mission  in  1522;  Michael  Weiss, 
who  not  long  afterwards  published  a  number  of  German  trans- 
lations from  old  Bohemian  hymns  (known  as  those  of  the 
"  Bohemian  Brethren  "),  with  some  of  his  own.  These  Luther 
highly  approved  and  recommended.  He  himself,  in  1522, 
published  a  small  volume  of  eight  hymns,  which  was  enlarged 
to  63  in  1 527,  and  to  1 25  in  1 545.  He  had  formed  what  be  called 
a "  house  choir  "  of  musical  friends,  to  select  such  old  and 
popular  tunes  (whether  secular  or  ecclesiastical)  as  might  be 
<  found  suitable,  4nd  to  compose  new  melodies,  for  church  use. 
His  fellow  labourers  in  this  field  (besides  Weiss)  were  Justus 
Jonas,  his  own  especial  colleague;  Paul  Eber,  the  disciple  and 
friend  of  Mclanchthon;  John  Walther,  choirmaster  successively 
to  several  German  princes,  and  professor  of  arts,  &c.,  at  Witten- 
berg; Nicholas  Dedus,  who  from  a  monk  became  a  Protestant 
teacher  in  Brunswick,  and  translated  the  "  Gloria  in  Excelsis," 
&c.;  and  Paul  Speratus,  chaplain  to  Duke  Albert  of  Prussia 
in  1525.  Some  of  their  works  are  still  popular  in  Germany. 
Weiss's  "  Funeral  Hymn,"  "  Nun  lasst  uns  den  Leib  begraben  " 
("Now  lay  we  calmly  in  the  grave");  Eber's  "  Hcrr  Jesu 
Christ,  wahr  Mensch  und  (}ott "  ("  Lord  Jesus  Christ,  true  Man 
and  GnA  "),  and  "  Wenn  wir  in  hochsten  Ndthen  sein  "  ('*  When 
in  the  hour  of  utmost  need  ") ;  Walther's  "  New  Heavens  and 
new  Earth"  ("Now  fain  my  joyous  heart  would  sing"); 
Dedus's  "  To  God  on  high  be  thanks  and  praise  ";  and  Speratus's 
"  Salvation  now  has  come  for  all,"  are  among  those  which 
at  the  time  produced  the  greatest^effect,  and  are  still  best 
remembered.  .. .    "^ 

■  Luther's  own  hymns,  thirty-seven  in  number  (of  which  about 
twelve  are  translations  or  adaptations  from  Latin  originals), 
are  for  the  principal  Christian  seasons;  on  the  sacraments, 
the  church,  grace,  death,  &c.;  and  paraphrases  of  seven  psalms, 
of  a  passage  in  Isaiah,  and  of  the  Lord's  Prayer,  Ten  Command- 
ments, Creed,  Litany  and  "  Te  Deimi."  There  is  also  a  very 
touching  and  stirring  song  on  the. martyrdom  of  two  youths 
by  fire  at  Brussels,  in  1523-1524.  Homely  and  sometimes 
rugged  in  form,  and  for  the  most  part  objective  in  tone,  they  are 
full  of  fire,  manly  simplicity  and  strong  faith.  Three  rise  above 
the  rest.  One  for  Christmas,  "  Vom  Himmel  hoch  da  komm 
ich  her  "  ("  From  Heaven  above  to  earth  I  come  "),.  has  a 
reverent  tenderness,  the  influence  of  which  may  be  traced  in 
many  later  productions  on  the  same  subject.  That  on  salvation 
through  Christ,  of  a  didactic  character,  "Nun  freuet  euch, 
lichen  Christen  g'mein  "("  Dear  Christian  people,  now  rejoice  "), 
is  said  to  have  made  many  conversions,  and  to  have  been  once 
taken  up  by  a  large  congregation  to  silence  a  Roman  Catholic 
preacher  in  the  cathedral  of  Frankfort.  Pre-eminent  above  all 
is  the  celebrated  paraphrase  of  the  46th  Psalm:  "  Ein'  feste 
Burg  ist  unser  Gott  "  ("  A  sure  stronghold  our  (jod  is  He  ") — 
"  the  production  "  (as  Rankc  says)  "  of  the  moment  in  which 
Luther,  engaged  in  a  conflict  with  a  world  of  foes,  sought  strength 
in  the  consciousness  that  he  was  defending  a  divine  cause  which 
could  never  perish."  Carlyle  compares  it  to  "  a  sound  of  Alpine 
avalanches,  or  the  first  murmur  of  earthquakes."  Heine  called 
it "  the  Marseillaise  of  the  Reformation." 


Luther  spent  several  years  in  teaching  his  people  at  Wittoibeig 
to  sing  these  hymns,  wl^h  soon  spread  over  Germany.  Without 
adopting  the  hyperbolical  saying  of  Coleridge,  that  "  Lttther 
did  as  much  for  the  Reformation  by  his  hymns  as  by  his  transla- 
tion of  the  Bible,"  it  nuiy  truly  be  affirmed  that,  among  the 
secondary  means  by  which  the  success  of  the  Reformation  was 
promoted,  none  was  more  poweriful.  They  were  sung  every- 
where— ^in  the  streets  and  fields  as  well  as  the  churches,  in  the 
workshop  and  the  palace,  "  by  children  in  the  cottage  and  by 
martyrs  on  the  scaffold."  It  was  by  themi  that  a  congregational 
character  was  given  to  the  new  Protestant  worship.  This  success 
they  owed  pa^y  to  their  metrical  structure,  which,  though 
sometimes  complex,  was  recommended  to  the  people  by  its 
ease  and  variety;  and  partly  to  the  tuHes  and  melodies  (mamiy  of 
them  already  well  known  and  popular)  to  which  they  were  set. 
They  were  used  as  direct  instruments  of  teaching,  and  were 
therefore,  in  a  large  measure,  didactic  and  theological;  and  it 
may  be  partly  owing  to  this  cause  that  German  hymnody  came 
to  deviate,  so  soon  and  so  generally  as  it  did,  from  the  simple 
idea'  expressed  in  the  andent  Augustinian  definition,  and  to 
comprehend  large  classes  of  compositions  which,  in  most  other 
countries,  would  be  tbouc^t  hardly  suitable  for  church  use. 

The  prindpal  hymn-writers  of  the  Lutheran  school,  in  the 
latter  part  of  the  i6th  century,  were  Nikolaus  Selnecka,  Herman 
and  Hans  Sachs,  the  shoemaJter  of  Nuremberg,  also 
known  in  other  branches  of  literature.  All  these 
wrote  some  good  hymns.  They  were  succeeded  by 
men  of  another  sort,  to  whom  F.  A.  Cunz  gives  the 
name  of  "  master-singers,"  as  having  raised  both  the  poetical 
and  the  musical  standard  of  German  hsmmody: — Bartholom&us 
Ringwaldt,LudwigHelmbold,  Johannes  Pappus,Martin  Schalling, 
Rutilius  and  Sigismund  Weingartner.  The  prindpal  topics 
of  their  hymns  (as  if  with  some  foretaste  of  the  calamities 
which  were  soon  to  follow)  were  the  vanity  of  earthly  things, 
resignation  to  the  Divine  will,  and  preparation  for  death 
and  judgment.  The  well-known  En^ish  hymn,  "  Great  God, 
what  do  I  see  and  hear,"  is  founded  upon  one  by  Ringwaldt. 
Of  a  quite  different  character  were  two  of  great  beauty  and 
universal  popularity,  composed  by  Philip  Nicolai,  a  Westphalian 
pastor,  during  a  pestilence  in  1597,  and  published  by  him. 
with  fine  chorales,  two  years  afterwards.  One  of  these  (the 
"  Sleepers  wake!  a  voice  is  calling,"  of  Mendelssohn's  oratorio. 
Si  Paul)  belongs  to  the  family  o£  Advent  or  New  Jerusalem 
hymns. .  The  other,  a  "  Song  of  the  believing  soul  concerning  the 
Heavenly  Bridegroom  "  ("  Wie  schdn  leucht't  uns  der  Morgen- 
stem  " — "  O  morning  Star,  how  fair  and  bright  *%  became  the 
favourite  marriage  hymn  of  Germany. 

The  hymns  produced  during  the  Thirty  Years*  War  are  char- 
acteristic of  that  unhappy  time,  which  (as  Miss  Winkworth  says) 
"  caused  religious  men  to  look  away  from  this  world,"  i^vm  •# 
and  made  their  songs  more  and  more  expressive  of  runr 
pcnonal  feelings.  In  point  of  refinement  and  graces  {2^*^ 
of  style,  the  hymn-writers  of  this  period  excelled  *'' 
their  predecessors.  Their  taste  was  chiefly  formed  by  the  ibk 
fluence  of  Martin  Opitz,  the  founder  of  what  has  been  called 
the  "  first  Silesian  school "  of  German  poetry,  who  died  com> 
paratively  young  in  1639,  and  who,  though  not  of  any  great 
original  genius,  exercised  much  power  as  a  critic.  Some  of  the 
best  of  these  works  were  by  men  who  wrote  little.  In  the  famous 
battle-song  of  Gustavus  Adolphus,  published  (163 1)  after  the 
victory  of  Breitenfeld,  for  the  use  of  his  army,  "  Verzage  nicht 
du  Hlluflcin  klein  "  ("  Fear  not,  O  little  flock,  the  foe  "),  we  have 
almost  certainly  a  composition  of  the  hero-king  himself,  the 
versification  corrected  by  his  chaplain  Jakob  Fabridus  (i593- 
1654)  and  the  music  composed  by  Michad  Altenburg,  whose 
name  has  been  given  to  the  hymn.  .  This,  with  Luther's  para- 
phrase of  the  67th  Psalm,  was  sung  by  Gustavus  and  his  soldiers 
before  the  battle  of  Lutztn  in  1632.  Two  very  fine  hymns, 
one  of  prayer  for  deliverance  and  peace,  the  other  oi  trust  in 
(}od  under  calamities,  were  written  about  the  same  time  by 
Matth&us  Ldwenstem,  a  saddler's  son,  poet,  musidan  and 
statesman,  who  was  ennobled  after  the  peace  by  the  emperor 
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Fcrdinaad  HI.  Martin  Rlnckhart,  in  1636,  wrote  the  "Chorus 
of  God's  faithful  chUdren  "  ("  Nun  danket  aUe  Gott "—"  Now 
thank  we  all  our  God  ")t  introduced  by  Mendelssohn  in  his 
"  Lobgesang/*  which  has  been  called  the  "  Te  Deum  "  of  Germany, 
being  usually  sung  on  occasions  of  public  thanksgiving.  Weissel, 
in  163  s>  composed  a  beautiful  Advent  hymn  ("  Lift  up  your  heads, 
ye  mi^ty  gates  "),  and  J.  M.  Meyfart,  professor  of  theology  at 
Erfurt,  in  164a/  a  fine  ad^tation  of  the  ancient  "  Urbs  beata 
Hierusalem."  The  hymn  of  trust  in  Providence  by  George 
Neumark,  fibrarian  to  that  duke  of  Weimar  ("  Wer  nur  den 
lieben  Gott  Usst  walten  "— "  Leave  God  to  order  all  thy  ways  "), 
is  scarcely,  if  at  all,  inferior  to  that  of  Paul  Gerhardt  on  the  same 
theme  Paol  Flemming,  a  great  traveller  and  lover  of  nature, 
who  died  in  1639,  also  wrote  excellent  compositions,  coloured 
by  the  same  tone  of  feeling;  and  some,  of  great  merit,  were 
composed,  soon  after  the  dose  of  the  war,  by  Louisa  Henrietta, 
electness  of  Brandenburg,  granddaughter  of  the  famous  admiral 
CoUgny,  and  mother  of  the  first  king  of  Prussia.  With  these 
may  be  classed  (though  oi  later  date)  a  few  striking  hymns  of 
faith  and  prayer  under  mental  anxiety,  by  Anton  Ulrich,  duke 
of  Brunswick. 

The  most  copious,  and  in  their  day  most  esteemed,  hymn- 
writess  <4  the  tot  half  of  the  zjth  century,  were  Johann  Heer- 
Ig^  mann  and  Johann  Rist.  Heermann,  a  pastor  in  Silesia, 

the  theatre  (in  a  peculiar  degree)  of  war  and  persecu- 
tloo,  eiptrienrcd  in  his  own  person  a  very  large  share  of  the 
miseries  of  the  time,  and  several  times  narrowly  escaped  a 
violent  death.  His  Devoii  musica  cordis,  published  in  1630, 
reflects  the  feelings  natural  under  such  circumstances.  With  a 
correct  style  and  good  versification,  his  tone  is  subjective,  and 
the  burden  of  his  hymns  is  not  praise,  but  prayer.  Among  his 
works  (which  enter  largely  into  most  German  hymn-books), 
two  of  the  best  are  the  "  Song  of  Tears  "  and  the  "  Song  of 
Comfort,"  translated  by  Miss  Winkworth  in  her  Christian 
Simitrs  9J  GcrwMny,  Rtst  published  about  600  hymns, "  pressed 
out  of  him,'*  as  he  said,  "  by  the  cross."  He  was  a  pastor,  and 
son  of  a  pastor,  in  Holstein,  and  lived  after  the  peace  to  enjoy 
many  years  of  prosperity,  being  appointed  poet-laureate  to  the 
empoor  and  finally  ennobled.  The  bulk  of  his  hymns,  like  those 
of  other  copious  writers,  are  of  inferior  quality;  but  some, 
particularly  those  for  Advent,  Epiphany,  Easter  Eve  and  on 
Angeb,  ace  very  good.  They  are  more  objective  than  those  of 
Heermaao,  and  written,  upon  the  whole,  in  a  more  manly  spirit. 
Next  to  Heermann  and  Rist  in  fertility  of  production, 
and  above  them  in  poetical  genius,  was  Simon  Dach, 
pfofemor  of  poetry  at  KOnigsberg,  who  died  in  1659.  Miss 
Winkwofth  ranks  him  high  among  German  poets,  "for  the 
sweetness  of  form  and  depth  of  tender  contemplative  emotion 
to  be  fooad  tn  his  verses." 

The  fame  of  all  these  writers  was  eclipsed  in  the  latter  part  of 
the  same  century  by  three  of  the  greatest  hymnographers  whom 
Germany  has  produced — Paul  Gerhardt  (1604-1676), 
Johann  Franck  (161&-1677)  and  Johann  Scheffler 
(1624-1^7)*  ^^  founder  of  the  "  second  Silesian  school,"  who 
gTfnTT>f^  the  name  of  "  Angelus  Silesius."  Gerhardt  is  by  uni- 
venal  otHMcat  the  prince  of  Lutheran  poets.  His  compositions, 
mhich  may  be  compared,  in  many  respects,  to  those  of  the 
Ckrisiiam  Ttar,  are  lyric  poems,  of  considerable  length,  rather 
than  fajnoBAS,  though  many  hymns  have  been  taken  from  them. 
They  are,  with  few  exceptions,  subjective,  and  speak  the  language 
of  individnal  experience.  They  occupy  a  middle  ground  between 
the  masculine  simplicity  of  the  old  Lutheran  style  and  the  highly 
wrought  religious  emotion  of  the  later  pietists,  towards  whom 
they  00  the  whole  incline.  Being  nearly  all  excellent,  it  is  not 
easy  to  distinguish  among  the  123  those  which  are  entitled 
to  the  highest  praise.  Two,  which  were  written  one  during  the 
war  and  the  other  after  the  conclusion  of  peace,  "  Zeuch  ein  zu 
dcinea  Tboren  "  ("  Come  to  Thy  temple  here  on  earth  "),  and 
"Gottlob,  mm  tst  erschollen"  ("Thank  («od,  it  hath  re- 
sounded'0»ve  historically  interesting.  Of  the  rest,  one  b  well 
known  and  highly  appreciated  in  English  through  Wesley's 
>>»ffy|^^ffm^  "Con)fflit  thou  all  thy  ways  ";  and  the  evening 


and  spring-tide  hymns  ("  Now  all  the  woods  are  sleeping  "  and 
"  Go  forth,  my  heart,  and  seek  delight ")  show  an  exquisite 
feeling  for  nature;  while  nothing  can  be  more  tender  and 
pathetic  than  "  Du  hist  zwar  mein  tmd  bleibest  mein  "  ("  Thou'rt 
mine,  yes,  still  thou  art  mine  own  "),  on  the  death  of  ptaaet, 
his  son.  Franck,  who  was  burgomaster  of  Guben  in 
Lusatia,  has  been  considered  by  some  second  only  to  Gerhardt. 
If  so,  it  is  with  a  great  distance  between  them.  His  approach  to 
the  later  pietists  is  closer  than  that  of  Gerhardt.  His  hymns 
were  published,  under  the  title  of  Ceistliche  und  toelUicke  GedickU, 
in  1674,  some  of  them  being  founded  on  Ambrosian  and  other 
Latin  originals.  Miss  Winkworth  gives  them  the  praise  of  a 
condensed  and  polished  style  and  fervid  and  impassioned  thought. 
It  was  after  his  conversion  to  Roman  Catholicism  that  setttotr, 
Scheffler  adopted  the  name  of  "Angelus  Silesius," 
and  published  in  1657  his  hymns,  under  a  fantastic  title,  and  with 
a  still  more  fantastic  preface.  Their  keynote  is  divine  love; 
they  are  enthusiastic,  intense,  exuberant  in  their  sweetness, 
like  those  of  St  Bemaid  among  medieval  poets.  An  adaptation 
of  one  of  them,  by  Wesley,  "Thee  will  I  love,  my  Strength,  my 
Tower,"  b  familiar  to  English  readers.  Those  for  the  first 
Sunday  after  Epiphany,  for  Sexagesima  Sunday  and  for  Trinity 
Sunday,  in  Lyra  Gtrmanica,  are  good  examples  of  his  excellences, 
with  few  of  his  defects.  His  hymns  are  generally  so  free  from 
the  expression,  or  even  the  indirect  suggestion,  of  Roman 
Catholic  doctrine,  that  it  has  been  supposed  they  were  written 
before  his  conversion,  though  published  afterwards.  The  evan- 
gelical churches  of  Germany  found  no  difficulty  in  admitting 
them  to  that  prominent  place  in  their  services  which  they  have 
ever  since  retained. 

Towards  the  end  of  the  17th  century,  a  new  religious  school 
arose,  to  which  the  name  of  "  Pietists  "  was  given,  and  of  which 
Philipp  Jakob  Spener  was  esteemed  the  founder,  jimms. 
He  and  his  pupils  and  successors,  August  Hermarm 
Francke  and  Anastasius  Freylinghausen,  all  wrote  hymns. 
Spener's  hymns  are  not  remarkable,  and  Francke's  are  not 
numerous.  Freylinghausen  was  their  chief  singer;  his  rhythm 
is  lively,  his  music  florid;  but,  though  his  book  attained  ex- 
traordinary popuUrity,  he  was  surpassed  in  solid  merit  by  other 
less  fertile  writers  of  the  same  school.  The  "  Auf  hinauf  zu 
deiner  Freude  "  ("  Up,  yes,  upward  to  thy  gladness  ")  of  Schade 
may  recall  to  an  English  reader  a  hymn  by  Scagrave,  and  more 
thuk  one  by  Lyte;  the  "Malabarian  hymn"(as  it  was  called  by 
Jacobi)  of  Johann  Schtttz,  "  AU  glory  to  the  Sovereign  Good," 
has  been  popular  in  England  as  wcU  as  Germany;  and  one  of 
the  most  exquisite  strains  of  pious  resignation  ever  written  Is 
"  Whatever  my  God  ordains  is  right,"  by  Samuel  Rodigast. 

Joachim  Neander,  a  schoolmaster  at  Dilsseldorf,  and  a  friend 
of  Spener  and  SchQtz  (who  died  before  the  full  development  of 
the  "  Pietistic  "  school),  was  the  first  man  of  eminence  1^^,^^^ 
in  the  "  Reformed  "  or  Calvinistic  Church  who  imitated 
Lutheran  hymnody.  This  he  did,  while  su£Fering  persecution 
from  the  elders  of  his  own  church  for  some  other  religious 
practices,  which  he  had  also  learnt  from  Spener's  example.  As 
a  poet,  he  is  sometin^es  deficient  in  art;  but  there  is  feeling, 
warmth  and  sweetness  in  many  of  his  "  Bundeslieder "  or 
"  Songs  of  the  Covenant,"  and  they  obtained  general  favour, 
both  in  the  Reformed  and  in  Lutheran  congregations.  The 
Summer  Hymn  ("  O  Thou  true  God  alone  ")  and  that  on  the 
glory  of  God  in  creation  ("  Lo^  heaven  and  earth  and  sea  and  air  ") 
are  instances  of  his  best  style. 

With  the  "  Pietists  "  may  be  classed  Benjamin  Schmolke  and 
Dessler,  representatives  of  the  "  Orthodox  "  division  of  Spener's 
schod;  Philipp  Friedrich  Hiller,  their  leading  poet  in  ^^^^^^ 
South  Germany;  Gottfried  Arnold  and  Gerhard 
Tersteegen,  who  were  practically  independent  of  ecclesiastical 
organization,  though  connected,  one  with  the  "  Orthodox  " 
and  the  other  with  the  "  Reformed  "  churches;  and  Nikolaus 
Ludwig,  Graf  von  Zinzendorf.  Schmolke,  a  pastor  in  Silesia, 
called  the  SQesian  Rist  (1671-1737),  was  perhaps  the  most 
voluminous  of  all  German  hymn-writers.  He  wrote  118S 
religious  poems  and  hymns,  a  large  proportion  of  which  do  not 
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rise  above  mediocrity.  His  style,  if  less  refined,  is  also  less 
subjective  and  more  simple  than  that  of  most  of  his  con- 
temporaries. Among  his  best  and  most  attractive  works,  which 
iodeied,  it  would  be  difficult  to  praise  too  highly,  are  the 
"Hosianna  David's  Sohn,"  for  Palm  Sunday — much  resembling 
a  shorter  hymn  by  Jeremy  Taylor;  and  the  Ascension,  Whit- 
suntide and  Sabbath  hymns — "  Heavenward  doth  our  journey 
tend,"  "  Come  deck  our  feast  to-day,"  and  "  Light  of  light, 
Qfggl^      enlighten  me."     Dessler  was  a  greater  poet  than 

Schmolke.  Few  hymns,  of  the  subjective  kind,  are 
better  than  his  "  I  will  not  let  Thee  go,  Thou  Help  in  time  of 
need,"  "  O  Friend  of  souls,  how  well  is  me,"  and  "  Now,  the 
Hjg^        pearly  gates  unfold."   Hillcr(i699-i769),  was  a  pastor 

in  WQrttecberg  who,  falling  into  ill-health  during  the 
latter  part  of  his  ministry,  published  a  CeisUkke  LiederkdsUein  in  a 
didactic  vein,  with  more  taste  than  potver,  but(as  Miss  Winkworth 
says)  in  a  tone  of  "  deep,  thoughtful,  practical  piety."  They 
were  so  well  adapted  to  the  wants  of  his  people  that  to  this  day 
Hiller's  Casket  is  prized,  next  to  their  Bibles,  by  the  peasantry  of 
WUrttemberg;  and  the  numerous  emigrants  from  that  part  of 
Germany  to  America  and  other  foreign  countries  generally 
^„^/g       take  it  with  them  wherever  they  go.     Arnold,  a 

professor  at  Giessen,  and  afterwards  a  pastor  in 
Brandenburg,  was  a  man  of  strong  will,  uncompromising 
character  and  austere  views  of  life,  intolerant  and  controversial 
towards  those  whose  doctrine  or  practice  he  disapproved,  and 
more  indifferent  to  separatism  and  sectarianism  than  the 
"orthodox"  generally  thought  right.  His  hymns,  like  those 
of  Augustus  M.  Toplady,  whom  in  these  respects  he  resembled, 
unite  with  considerable  strength  more  gentleness  and  breadth 
of  sympathy  than  might  be  expected  from  a  man  of  such  a 

character.  Tersteegen(i697-x769),who  never  formally 
^l!^     separated  himself  from  the  "  Reformed  "  communion, 

in  which  he  was  brought  up,  but  whose  S3rmpathies 
were  with  the  Moravians  and  with  Zinzendorf ,  was,  of  all  the  more 
copious  German  hymn-writers  after  Luther,  perhaps  the  most 
remarkable  man.  Pietist,  mystic  and  missionary,  be  was  also  a 
great  religious  poet.  His  iix  hymns  were  published  in  1731,  in 
a  volume  called  CeisUicker  BlummgiirUd»  inniger  Seden. 
They  are  intensely  individual,  meditative  and  subjective. 
Wesley's  adaptations  of  two — ^"Lol  God  is  here;  let  us  adore," 
and  "  Thou  hidden  Love  of  God,  whose  source  "—are  well  known. 
Among  those  translated  by  Miss  Winkworth,  "  O  God,  0  Spirit, 
Light  of  all  that  live,"  and  "  Come,  brethren,  let  us  go,"  are 
specimens  which  exhibit  favourably  his  manner  and  power. 
Miss  Cox  speaks  of  him  as  "  a  gentle  heaven-inspired  soul, 
whose  hymns  are  the  reflection  of  a  heavenly,  happy  life,  his  nund 
being  full  of  a  child-like  simplicity  ";  and  his  own  poem  on 
the  child-character,  which  Miss  Winkworth  has  appropriately 
connected  with  Innocents'  day  ("Dear  Soul,  couldst  thou 
become  a  child  ") — one  of  his  bat  compositions,  exquisitely 
conceived  and  expressed— shows  that  this  was  in  truth  the 
ideal  which  he  sought  to  realize.    The  hymns  of  Zinzendorf 

are  often  disfigured  by  excess  in  the  application  of  the 
^y**      language  and  imagery  of  human  affections  to  divine 

objects;  and  this  blemish  b  also  found  in  many 
later  Moravian  hymns.  But  one  hymn,  at  least,  of  Zinzendorf 
may  be  mentioned  with  unqualified  praise,  as  uniting  the  merits 
of  force,  simplicity  and  brevitjr— "  Jesu,  geh  voran  "  ("  Jesus, 
lead  the  way  "),  which  is  taught  to  most  children  of  religious 
parents  in  Germany.  Wesley's  "Jesus,  Thy  blood  and  righteous- 
ness "  is  a  translation  from  Zinzendorf. 

The  transition  from  Tersteegen  and  Zinzendorf  to  Gellert 
and  Klopstock  marks  strongly  the  reaction  against  Pietism 
q^j^       which  took  place  towards  the  middle  of  the  i8ih 

century.  The  Geistlicken  Oden  und  Lieder  of  Christian 
F.-  Gellert  were  published  in  1757,  and  are  said  to  have  been 
received  with  an  enthusiasm  almost  like  that  which  "  greeted 
Luther's  hymns  on  their  first  appearance."  It  is  a  proof  of  the 
moderation  both  of  the  author  and  of  his  times  that  they  were 
largely  used,  not  only  by  Protestant  congregations,  but  in 
those  Gennan  Roman  Catholic  churches  in  which  vernacular 


services  had  been  established  through  the  influence  of  the 
emperor  Joseph  U.  They  became  the  model  which  was  followed 
by  most  succeeding  hynm-writers,  and  exceeded  all  otbeis 
in  popularity  till  the  cImc  of  the  century,  when  a  new  wmve  oC 
thought  was  generated  by  the  movement  which  produced  the 
French  Revolution.  Since  that  time  they  have  been,  perfaapSi 
too  much  depreciated.  They  are,  indeed,  cold  and  didactic,  as 
compared  with  Scheffler  or  Tersteegen;  but  there  is  neverthrfms 
in  them  a  spirit  of  genuine  practical  piety;  and,  if  not  marked 
by  genius,  they  are  pure  in  taste,  and  often  terse,  vigorous  and 
gracefuL 

Klopstock,  the  author  of  the  ifesnoA,  cannot  be  considered 
great  as  a  hymn-writer,  though  his  "  Sabbath  Hymn  "  (of 
which  there  is  a  version  in  Hymns  from  the  Land 
of  Luther)  is  simple  and  good.  Generally  his  h3rmns 
(ten  of  which  are  translated  in  Sheppard's  Foreign  Sacred 
Lyre)  are  artificial  and  much  too  elaborate. 

Of  the  "  romantic  "  school,  which  came  in  with  the  Freacik 
Revolution,  the  two  leading  writers  are  Friedrich  Leopold  voa 
Hardenberg,  called  "  Novalis,"  and  Friedrich  de  la  Motte 
Fouqu^,  the  celebrated  author  of  Undine  and  Sintram — faotli 
romance-writers,  as  well  as  poets.  The  genius  of  Novalis  was 
early  lost  to  the  worid;  he  died  in  1801,  not  thirty  years  old. 
Some  of  his  hymns  are  very  beautiful;  but  even  in  such  wocks 
as  "  Though  all  to  Thee  were  faithless,"  and  "  If  only  He  is 
mine,"  there  is  a  feeling  of  insulation  and  of  de^wndency  as  to 
good  in  the  actual  worid,  which  was  perhaps  inseparable  from 
ecclesiastical  idealism.  Fouqu6  survived  till  1843. 
In  his  hymns  there  b  the  same  deep  flow  of  feeling, 
richness  of  imagery  and  charm  of  expression  which  distinguishes 
his  prose  works.  The  two  missionary  hymns — "  Thmi,  solona 
Ocean,  rollest  to  the  strand,"  and  "  In  our  sails  all  soft  and 
sweetly  " — and  the  exquisite  composition  which  finds  its  motive 
in  the  gospd  narrative  of  blind  Bartimeus, "  Was  du  vor  tauscnd 
Jahren  "  (finely  translated  both  by  Miss  Winkworth  and  by  Miss 
Cox),  are  among  the  best  examples. 

The  later  German  hymn- writers  of  the  19th  century  belong, 
generally,  to  the  revived  "  Pietistic  "  school.  Some  of  the  best, 
Johann  Baptist  von  Albertini,  Friedrich  Adolf  samnk 
Krummacher,  and  especially  Karl  Johaim  Philipp  Spitta 
(1801-1859)  have  produced  works  not  unworthy  of  the  fame  of 
their  nation.  Mr  Massie,  the  able  translator  of  Spitta's  Psalter 
und  Harfe  (Leipzig,  1833),  speaks  of  it  as  having  "  obtained  for 
him  in  Germany  a  popularity  only  second  to  that  of  Paul  Ger- 
hardt."  In  Spitu's  poems  (for  such  they  generally  are,  rather 
than  h3rmns)  the  subjective  and  meditative  tone  is  tempered, 
not  ungracefully,  with  a  didactic  element;  and  they  are  not 
disfigured  by  exaggerated  sentiment,  or  by  a  too  florid  and 
rhetorical  style. 

6.  Brilisk  Hymnody.-'Mter  the  Reformation,  the  develop- 
ment of  hymnody  was  retarded,  in  both  parts  of  Great  Britain, 
by  the  example  and  influence  of  Geneva.  Archbishop  Cranmcr 
appears  at  one  time  to  have  been  disposed  to  follow  Luther's 
course,  and  to  present  to  the  people,  in  an  English  dress,  some  at 
least  of  the  hymns  of  the  ancient  church.  In  a  letter  to  King 
Henry  VIII.  (October  7, 1544),  among  some  new  "  processioiu  '* 
which  he  had  himself  translated  into  English,  he  mentions  the 
Easter  hymn,  "  Salve,  festa  dies,  toto  memorabilis  aevo " 
("  Hail,  glad  day,  to  be  joyfully  kept  through  all  generations  "), 
of  Fortunatus.  In  the  "  F^mer  "  of  1535  (by  Marshall)  and  the 
one  of  1539  (by  Bishop  Hilsey  of  Rochester,  published  by  orctec 
of  the  vicar-general  Cromwell)  there  had  been  several  rude 
English  hymns,  none  of  them  taken  from  andent  sources.  King 
Henry's  "  Primer  "  of  1545  (commanded  by  his  injunction  of  the 
6th  of  May  1545  to  be  used  throughout  his  dominions)  was  formed 
on  the  model  of  the  daily  offices  of  the  Breviary;  and  it  contains 
English  metrical  translations  from  some  of  the  best-known 
Ambrosian  and  other  early  hymns.  But  in  the  succeeding  reign 
different  views  prevailed.  A  new  direction  had  been  given  to  the 
taste  of  the  "  Reformed  "  congregations  in  France  and  Switzerland 
by  the  French  metrical  translation  of  the  Old  Testament  Psalms, 
which  a{)peared  about  1540.  This  was  the  joint  work  of  Clement 
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lfarat»-  vakt  or  groom  of  thechamber  to  Francis  I.,  and  Theodore 
Bexa,  then  a  mere  youth,  fresh  from  his  studies  at  Otleans. 

Marot's  psalms  were  dedicated  to  the  French  king  and  the 
fakdks  of  France,  and,  being  set  to  popular  airs,  became  fashion- 
aUe.  They  were  sung  by  Francis  himself,  the  queen, 
the  princesses  and  the  courtiers,  upon  all  sorts  of  secular 
occasions,  and  also,  more  seriously  and  religiously,  by 
tbe  citkens  and  the  common  people.  Tliey  were  soon  perceived 
to  be  a  power  on  the  side  of  the  Reformation.  Calvin,  who 
had  settled  at  Geneva  in  the  year  of  Marot's  return  to  Paris, 
was  then  organizing  his  ecclesiastical  system.  He  rejected  the 
hymaody  of  the  breviaries  and  missals,  and  fell  back  upon  the 
idea,  aodcntly  held  by  Paul  of  Samosata,  and  condemned  by  the 
fourth  coundl  of  Toledo,  that  whatever  was  sung  in  churches 
ought  to  be  taken  out  of  the  Scriptures.  Marot's  Psalter,  appear- 
ing thus  opportunely,  was  introduced  into  his  new  system  of 
wxKship,  and  appended  to  his  catechism.  On  the  other  hand, 
it  was  interdicted  by  the  Roman  CathoUc  priesthood.  Thus  it 
became  a  badge  to  the  one  party  of  the  "  reformed  "  profession, 
and  to  the  other  of  heresy. 

The  example  thus  set  produced  in  England  the  translation 
oommooly  known  as  the  "  Old  Version  "  of  the  Psalms.  It  was 
begun  by  Thomas  Stemhold,  whose  position  in  the 
'^^  household  of  Henry  VIII.,  and  afterwards  of  Edward 
VI.,  was  similar  to  that  of  Marot  with  Frauds  I.,  and 
whose  services  to  the  former  of  those  kings  were  re- 
warded by  a  substantial  legacy  under  his  will.  Sternhold  pub- 
lished versions  of  nineteen  Psalms,  with  a  dedication  to  King 
Edward,  and  died  soon  afterwards.  A  second  edition  appeared 
in  1551,  with  eighteen  more  Psalms  added,  of  Sternhold 's  trans- 
lating, and  seven  others  by  John  Hopkins,  a  Suffolk  clergyman. 
The  woHl  was  continued  during  Queen  Mary's  reign  by  British 
refugees  at  Geneva,  the  chief  of  whom  were  William  Whitting- 
lum,  afterwards  dean  of  Durham,  who  succeeded  John  Knox  as 
minoter  of  the  English  congr^ation  there,  and  William  Kelhe 
or  Keith,  said  by  Strype  to  have  been  a  Scotsman.  They 
pubUshed  at  Geneva  in  1556  a  service-book,  containing  fifty-one 
English  metrical  psalms,  which  number  was  increased,  in  later 
editions,  to  eighty-seven.  On  the  accession  of  Queen  Elizabeth, 
this  Genevan  Psalmody  was  at  once  brought  into  use  in  England 
—first  (according  to  a  letter  of  Bishop  Jewell  to  Peter  Martyr, 
dated  5th  March  1560)  in  one  London  church,  from  which  it 
quickly  spread  to  others  both  in  London  and  in  other  cities. 
Jewdl  describes  the  effect  produced  by  large  congregations,  of 
as  many  as  6000  persons,  jroung  and  old,  women  and  children, 
singing  it  after  the  sermons  at  St  Paul's  Crossr— adding,  "  Id 
tacrificos  et  diabolum  aegre  habet;  vident  enim  sacras  condones 
hoc  pacto  profundius  descendere  in  hominum  animos."  The 
first  edition  of  the  ^completed  "  Old  Version  "  (containing  forty 
Psafana  by  Stemhtrid,  sixty-seven  by  Hopkins,  fifteen  by  Whit- 
tingfaara,  six  by  Kethe  and  the  rest  by  Thomas  Norton  the 
dramatist,  Robert  Wisdom,  John  Marckant  and  Thomas  Church- 
yaid)  appeared  in  1 562. 

la  Che  meantime«  the  Books  of  Common  Prsyer,  of  1549.  1552 
aad  iSS^  had  been  succesMvdy  established  as  law  by  the  acts  of 
•nHorBfty  of  Edward  Vi.  and  Queen  Elizabeth.  In  these  no 
ptunmkm  was  made  for  the  use  of  any  metrical  psalm  or  hymn  on 
aoy  w-fffi*««  whatever,  except  at  the  consecration  of  bishops  and 
the  onHaation  of  priests,  in  which  offices  (first  added  in  15^3)  an 
Eof&db  wrwoo  of  ^*  Veni  Creator  "  (the  longer  of  the  two  now  m  use) 
va»  afMointcd  to  be  "  said  or  sung."  The  canticles.  "  Te  Deum/' 
"  BcMOicite.*'  the  Nicene  and  Athanasian  Creeds,  the  "  Gloria  m 
EacdMs.**  and  some  other  parts  of  the  communion  and  other  special 
oftoes  were  also  directed  to  be  *'  said  or  sung  " ;  and,  by  general 
nibrics,  the  chanting  of  the  whole  service  was  allowed. 

The  alenoe,  however,  of  the  rubrics  in  these  books  as  to  any  other 
stagisg  was  not  meant  to  exdude  the  use  ot  (>salms  not  expressly 
appointed,  when  they  could  be  used  without  interfering  with  the 
Bfcscribed  order  of  any  service.  It  was  expressly  provided  by 
Kbv  Edward's  fixit  act  of  uniformity  (by  later  acts  made  applicable 
to  the  htcr  books)  that  it  shoukl  be  lawful  "  for  all  men,  as  well  in 
diufches,  chapeb,  oratories  or  other  places,  to  use  openly  any 
pnlnu  or  pcayers  Uken  out  of  the  Bible,  at  any  due  time,  not  letting 
or  omxrting  thereby  the  service,  or  any  part  thereof,  mentioned  in 
the  book.^  And  Queen  Elizabeth,  by  one  of  the  injunctions  issued 
in  iba  fine  year  01  her  reign,  declared  her  desire  that  the  provision 


made,  "in  divers  collegiate  and  also  some  parish  churches,  for 
singing  in  the  church,  so  as  to  promote  the  laudable  service  of  music." 
should  continue.  After  allowing  the  use  of  "  a  modest  and  distinct 
song  in  all  parts  of  the  common  prayers  of  the  church,  so  that  the 
same  may  be  as  plainly  underetanoed  as  if  it  were  read  without 
singing," « the  injunction  proceeded  thus — "  And  yet,  nevertheless, 
for  the  comforting  of  such  that  delight  in  music,  it  may  be  permitted 
that  in  the  beginning  or  in  the  end  of  the  Common  Prayer,  either  at 
morning  or  evening,  there  may  be  sung  an  hymn,  or  such  like  song 
to  the  praise  of  Almighty  God,  in  the  best  sort  of  melody  and  music 
that  may  be  conveniently  devised,  having  respect  that  the  sentence  " 
{ue.  sense)  "  of  hymn  may  be  undentanded  and  perceived." 

The  "  Ok!  Version,"  when  published  (by  John  Daye,  for  the 
Stationers'  Company, "  cum  gratia  et  privilegio  Regiae  Majestatis  "), 
bore  upon  the  face  of  it  that  it  was  '  newly  set  forth,  and  allow«i 
to  be  sung  of  the  people  in  churches,  before  and  after  morning  and 
evening  prayer,  as  also  before  aiKl  after  the  sermon."  The  question 
of  its  authority  has  been  at  different  times  much  debated,  chiefly  by 
Peter  Heylyn  and  Thomas  Warton  on  one  side  (both  of  whom  disliked 
and  disparaged  it),  and  by  William  Beveridgc,  bishop  of  St  Asaph, 
and  the  Rev.  H.  J.  Todd  on  the  other.  Hevlyn  says,  it  was  "  per- 
mitted rather  than  allowed,"  which  seems  to  be  a  distinction  without 
much  difference.  "  Allowance,"  which  is  all  that  the  book  claimed 
for  itself,  is  authorization  by  way  of  permission,  not  of  command- 
ment. Its  publication  in  that  form  could  hardly  have  been  licensed, 
nor  could  it  have  passed  into  use  as  it  did  without  question,  through- 
out the  churches  of  England,  unless  it  had  been  "  allowed  "  by  some 
authority  then  esteemed  to  be  sufficient.  Whether  that  authority 
was  vo^  or  ecclesiastical  does  not  appear,  nor  (considering  the 
proviso  in  King  Edward's  act  of  uniformity,  and  Queen  Elizabeth's 
injunctions)  is  it  ver^  important.  No  inference  can  justly  be  drawn 
from  the  inability  of  inquirers,  in  Heylyn's  time  or  since,  to  discover 
any  public  record  bearing  upon  this  subject,  many  public  documents 
of  that  period  having  been  lost. 

In  this  book,  as  published  in  1563,  and  for  many  years  after- 
wards, there  were  (besides  the  versified  Psalms)  deven  metrical 
versions  of  the  "  Te  Deum,"  cantides.  Lord's  Prayer  (the  best 
of  which  is  that  of  the  "  Benedidte  ");  and  also  "  Da  pacem, 
Domine,"  a  hymn  suitable  to  the  times,  rendered  into  English 
from  Luther;  two  original  hymns  of  praise,  to  be  sung  before 
morning  and  evening  prayer;  two  penitential  hymns  (one  of 
them  the  "humble  lamentation  of  a  sinner");  and  a  hymn 
of  faith,  beginning,  "  Lord,  in  Thee  is  all  my  trust."  In  these 
respects,  and  also  in  the  tunes  which  accompanied  the  words 
(stated  by  Dr  Charles  Burney,  in  his  History  of  Music,  to  be 
German,  and  not  French),  there  was  a  departure  from  the 
Genevan  platform.  Some  of  these  hymns,  and  some  of  the  psalms 
also  {e.g.- those  by  Robert  Wisdom,  being  alternative  versions), 
were  omitted  at  a  later  period;  and  many  alterations  and 
supposed  amendments  were  from  time  to  time  made  by  un* 
known  hands  in  the  psalms  which  remained,  so  that  the  text,  as 
now  printed,  is  in  many  places  different  from  that  of  1562. 

In  Scotland,  the  General  Assembly  of  the  kirk  caused  to  be 
printed  at  Edinburgh  in  1564,  and  enjoined  the  use  of,  a  book 
entitled  The  Form  of  Prayers  and  Ministry  of  the 
Sacraments  used  in  the  English  Church  at  Genevaf 
appror>ed  and  received  by  the  Church  of  Scotland; 
whereto,  besides  thai  was  in  the  former  books,  are  also  added  sundry 
other  prayers,  with  the  whole  Psalms  of  David  in  English  metre. 
This  contained,  from  the  "  Old  Version,"  translations  of  forty 
Psalms  by  Stemhold,  fifteen  by  Whittingham,  twenty-six  by 
Kethe  and  thirty-five  by  Hopkins.  Of  the  remainder  two  were 
by  John  Pullcyn  (one  of  the  Genevan  refugees,  who  became 
archdeacon  of  Colchester);  six  by  Robert  Pont,  Knox's  son-in- 
law,  who  was  a  minister  of  the  kirk,  and  also  a  lord  of  session; 
and  fourteen  signed  with  the  initials  I.  C,  supposed  to  be  John 
Craig;  one  was  anonymous,  eight  were  attributed  to  N.,  two  to 
M.  and  one  to  T.  N.  respectively. 

So  matters  continued  in  both  churches  until  the  Civil  War. 
During  the  interval,  King  James  I.  conceived  the  project  of 
himself  making  a  new  version  of  the  Psalms,  and  appears  to  have 
translated  thirty-one  of  them — the  correction  of  which,  together 
with  the  translation  of  the  rest,  he  entrusted  to  Sir  William 
Alexander,  afterwards  eari  of  Stirling.  Sir  William  having 
completed  his  task.  King  Charles  I.  had  it  examined  and  approved 
by  several  archbishops  and  bishops  of  England,  Scotland  and 
Ireland,  and  caused  it  to  be  printed  in  1631  at  the  Oxford  Uni- 
venity  Press,  as  the  work  of  King  James;  and,  by  an  order 
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under  the  royal  sign  manual,  recommended  its  use  in  all  churches 
of  his  dominions.  In  1634  he  enjoined  the  Privy  Council  of 
Scotland  not  to  suffer  any  other  psalms,  '*  of  any  edition  what- 
ever," to  be  printed  in  or  imported  into  that  kingdom.  In  1636 
it  was  republished,  and  was  attached  to  the  famous  Scottish 
service-book,  with  which  the  troubles  began  in  1637.  It  need 
hardly  be  added  that  the  king  did  not  succeed  in  bringing  this 
Psalter  into  use  in  cither  kingdom* 

When  the  Long  Parliament  undertook,  in  1643,  the  task  of 
altering  the  liturgy,  its  attention  was  at  the  same  time  directed 
to  psalmody.  It  had  to  judge  between  two  rival  translations 
of  the  Psalms — one  by  Francis  Rouse,  a  member  of  the  House 
of  Commons,  afterwards  one  of  Cromwell's  councillors  and 
finailly  provost  of  Eton;  the  other  by  William  Barton,  a  clergy- 
man of  Leicester.  The  House  of  Lords  favoured  Barton,  the 
House  of  Commons  Rouse,  who  had  made  much  use  of  the  labours 
of  Sir  William  Alexander.  Both  versions  were  printed  by  order 
of  parliament,  and  were  referred  for  consideration  to  the  West- 
minster Assembly.  They  decided  in  favotir  of  Rouse.  His 
version,  as  finally  amended,  was  published  in  1646,  under  an 
order  of  the  House  of  Commons  dated  X4th  November  1645. 
In  the  following  year  it  was  recommended  by  the  parliament 
to  the  General  Assembly  at  Edinburgh,  who  appointed  a  com- 
mittee, with  large  powers,  to  prepare  a  revised  Psalter,  recom- 
mending to  their  consideration  not  only  Rouse's  book  but  that 
of  1564,  and  two  other  versions  (by  Zachary  Boyd  and  Sir 
William  Mure  of  Rowallan),  then  lately  executed  in  Scotland. 
The  result  of  the  labours  of  this  committee  was  the  "  Paraphrase  " 
of  the  Psalms,  which,  in  164^x650,  by  the  concurrent  authority 
of  the  General  Assembly  and  the  committee  of  estates,  was 
ordered  to  beexdusively  used  throughoutthe  church  of  Scotland. 
Some  use  was  made  in  the  preparation  of  this  book  of  the  versions 
to  which  the  attention  of  the  revisers  had  been  directed,  «nd 
also  of  Barton's;  but  its  ba«s  was  that  of  Rouse.  It  was 
received  in  Scotkmd  with  great  favour,  which  it  has  ever  since 
retained;  and  it  is  fairly  entitled  to  the  praise  of  striking  a 
tolerable  medium  between  the  rude  homeliness  of  the  "  Old," 
and  the  artificial  modernism  of  the  "  New  "  English  versions — 
perhaps  as  great  a  success  as  was  possible  for  such  an  undertaking. 
Sir  Walter  Scott  is  said  to  have  dissuaded  any  attempt  to  alter 
it,  and  to  have  pronounced  it,  "  with  all  its  acknowledged 
occasional  harshness,  so  beautiful,  that  any  alterations  must 
eventually  prove  only  so  many  blemishes."  No  further  step 
towards  any  authorized  hymnody  was  taken  by  the  kirk  of 
Scotland  till  the  following  century. 

In  England,  two  changes  bearing  on  church  hymnody  were 
made  upon  the  revision  of  the  prayer-book  after  the  Restoration, 
in  1661-1662.  One  was  the  addition,  in  the  offices  for  con- 
secrating bishops  and  ordaining  priests,  of  the  shorter  version 
of  "Veni  Creator"  ("Come,  Holy  Ghost,  otir  souls  inspire"), 
as  an  alternative  form.  The  other,  and  more  important,  was 
the  insertion  of  the  rubric  after  the  third  collect,  at  morning 
and  evening  prayer:  "  In  quires  and  places  where  they  sing, 
here  foUoweth  the  anthem."  By  this  rubric  synodical  and 
parliamentary  authority  was  given  for  the  interruption,  at  that 
point,  of  the  prescribed  order  of  the  service  by  singing  an  anthem, 
the  choice  of.  which  was  left  to  the  discretion  of  the  minister. 
Those  actually  used,  under  this  authority,  were  for  some  time 
only  unmetrical  passages  of  scripture,  set  to  music  by  Blow, 
Purcell  and  other  composers,  of  the  same  kind  with  the 
anthems  still  generally  sung  in  cathedral  and  collegiate 
churches.  But  the  word  "  anthem  "  had  no  technical  significa- 
tion which  could  be  an  obstacle  to  the  use  under  this  rubric  of 
metrical  hymns. 

The  "  New  Version  "  of  the  Psalms,  by  Dr  Nicholas  Brady  and 
the  poet-laureate  Nahum  Tate  (both Irishmen),  appeared  in  1696, 
under  the  sanction  of  an  order  in  council  of  William 
III.,  "  allowing  and  permitting  "  its  use  "  in  all  such 
churches,  chapels  and  congregations  as  should  think  fit 
to  receive  it."  Dr  Compton,  bishop  of  London,  recommended  it 
to  his  diocese.  No  hymns  were  then  appended  to  it;  but  the 
authors  added  a  "  supplement "  in  1703,  which  received  an 


exactly  similar  sanction  from  tn  order  in  council  of  Qiiccs 
Anne.  In  that  supplement  there  were  several  new  versiom 
of  the  canticles,  and  of  the  *'  Veni  Creator  ";  a  variation  of  tlie 
old  "  humble  lamentation  of  a  sinner  ";  six  hymns  for  Christmas. 
Easter  and  Holy  Communion  (all  versions  or  paraphrases  of 
scripture),  which  are-  still  usually  printed  at  the  aid  of  the 
prayer-books  containing  the  new  version;  and  a  hymn  "  oo 
the  divine  use  of  music" — all  accompanied  by  tunes.  The 
authors  also  reprinted,  with  very  good  taste,  the  excellent 
version  of  the  "  Benedidte  "  which  appeared  in  the  book  of 
1562.  Of  the  hymns  in  this  "supplement,"  one  (**  While 
shepherds  watched  their  flocks  by  night")  greatly  exceeded 
the  rest  in  merit.  It  has  been  ascribed  to  Tate,  but  it  hais  a 
character  of  simplicity  unlike  the  rest  of  his  works. 

The  relative  merits  of  the  "  Old  "  and  "  New "  versions 
have  been  very  variously  estimated.  Competent  judges  have 
given  the  old  the  praise,  which  certainly  cannot  be  ^^ 
accorded  to  the  new,  of  fidelity  to  the  Hebrew.  In 
both,  it  must  be  admitted,  that  those  parts  which 
have  poetical  merit  are  few  and  far  between;  but 
a  reverent  taste  is  likely  to  be  more  offended  by  the  frecfaent 
sacrifice,  in  the  new,  of  depth  of  tone  and  accuracy  of  sense 
to  a  fluent  commonplace  correctness  of  versificatioa  and 
diction,  than  by  any  excessive  homeliness  in  the  (dd.  In  both, 
however,  some  psalms,  or  portions  of  psalms,  are  well 
enough  rendered  to  entitle  them  to  a  permanent  place  in 
the  hymn-books — especially  the  8th,  and  parts  of  the  x8th 
Psalm,  by  Sternhold;  the  57th,  84th  and  xooth,  by  Hopkins; 
the  23rd,  34th  and  36th,  and  part  of  the  X48th,  by  Tate  and 
Brady.  ^ 

The  judgment  which  a  fastidious  critic  might  be  di^Kised 
to  pass  upon  both  these  books  may  perhaps  be  considerably 
mitigated  by  comparing  them  with  the  works  of  other 
labourers  in  the  same  field,  of  whom  Holland,  in  his  interesting 
volumes  entitled  Psalmists  of  Great  Britain,  enumerates  above 
15a  Some  of  them  have  been  real  poets — the  celebrated  earl 
of  Surrey,  Sir  Philip  Sidney  and  his  sister  the  countess  of 
Pembroke,  George  Sandys,  Geoige  Wither,  John  Milton  and 
John  Keble.  In  their  versions,  as  might  be  expected,  there 
are  occasional  gleams  of  power  and  beauty,  exceeding  anything 
to  be  found  in  Sternhold  and  Hopkins,  or  Tate  and  Brady; 
but  even  in  the  best  these  are  rare,  and  chiefly  occur  where  the 
strict  idea  of  translation  has  been  most  widely  departed  from. 
In  all  of  them,  as  a  rule,  the  life  and  spirit,  which  in  prose  versions 
of  the  psalms  are  so  wonderfully  preserved,  have  disappeared. 
The  conclusion  practically  suggested  by  so  many  failures  is 
that  the  difficulties  of  metrical  tranilation,  always  great, 
are  in  this  case  insuperable;  and  that,  while  the  psalms  like 
other  parts  of  scripture  are  abundantly  suggestive  of  motive 
aind  material  for  hymnographers,  it  is  by  assimilation  and 
adaptation,  and  not  by  any  attempt  to  transform  their  exact 
sense  into  modem  poetry,  that  they  may  be  best  used  fw  this 
purpose. 

The  order  in  council  of  1703  is  the  latest  act  of  any  public  authority 
by  which  an  express  sanction  has  been  given  to  the  use  of  psalms 
or  hymns  in  the  Church  of  England.  At  the  end,  indeed,  01  many 
Prayer-books,  till  about  the  middle  of  the  19th  century,  there  -were 
commonly  found,  besides  some  of  the  hymns  sanctioned  by  that 
order  in  council,  or  of  those  contained  in  the  book  of  1<S62,  a  sacra- 
mental and  a  Christmas  hymn  by  Doddridge;  a  Christmas  hymn 
(varied  by  Martin  Madan)  from  Charies  Wesley;  an  Easter  hymn 
of  the  1 8th  century,  beginning  "Jesus  Christ  has  risen  to-day  *'; 
and  abridgrnents  of  Bishop  Ken's  Morning  and  Evening  Hymns. 
These  additions  first  began  to  be  made  in  or  about  1791,  m  London 
editions  of  the  Prayer-book  and  Psaltet,  at  the  mere  will  aind 
pleasure  (so  far  as  appears)  of  the  printers.  They  had  no  sort  of 
authority. 

In  the  state  of  authority,  opinion  and  practice  disclosed  by 
the  preceding  narrative  may  be  found  the  true  explanation  of 
the  fact  that,  in  the  country  of  Chaucer,  Spenser^ 
Shakespeare  and  Milton,  and  notwithstanding  the 
example  of  Germany,  no  native  congregational 
hymnody  worthy  of  the  name  arose  till  after  the  com-  ^' 
mencemcnt  of  the  x8th  century.    Yet  there  was  no  want  of 
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appRdatkni  of  the  power  and  valoe  of  congregational  church 

miBic.    Milton  could  write,  before  i64S>-^ 
**  There  let  the  pealing  organ  blow 
To  the  fuU-voiced  quire  below 
In  tervice  high,  and  anthems  clear, 
As  may  with  sweetness  through  mine  ear 
Dissolve  me  into  ecstasies. 
And  bring  all  Heaven  before  mine  eyes." 

Tbomaa  Mace,  in  his  Musk's  MonumetU  (1676),  thus  described 
the  effect  of  psahn-dn^ng  before  sermons  by  the  congregation 
io  York  Minster  on  Sundays,  during  the  siege  of  1644:  "  When 
that  vast  ooncording  unity  of  the  whole  congregational  chorus 
came  thundering  in,  even  so  as  it  nuide  the  very  ground  shake 
under  us,  <^,  the  unutterable  ravishing  soul's  delight!  in  the 
which  I  was  so  tran^Mrted  and  wra4>t  up  in  high  contemplations 
that  there  was  no  room  left  in  my  whole  man,  body,  soul  and 
spirit,  for  anjrthing  below  divine  and  heavenly  raptures;  nor 
couM  there  possibly  be  anything  to  which  that  very  singing 
mi^t  be  truly  compared,  except  the  right  apprehension  or 
conceiving  of  that  glorious  and  miraculous  quire,  recorded  in 
the  scriptures  at  the  dedication  of  the  temple."  Nor  was  there 
any  want  of  men  well  qualified,  and  by  the  turn  of  their  minds 
predisposed,  to  shine  in  this  branch  of  literature.  Some  (^\kt 
Sandys,  Boyd  and  Barton)  devoted  themselves  altogether  to 
paraphrases  of  other  scriptures  as  well  as  the  psahns.  Others 
(Eke  George  Herbert,  and  Frauds  and  John  Quarles)  moralized, 
meditated,  sdiloquiaed  and  allegorized  in  verse.  Without 
teckooing  these,  there  were  a  few,  even  before  the  Restoration, 
who  came  very  near  to  the  ideal  of  hymnody. 

Fifst  in  time  is  the  Scottish  poet  John  Wedderbum,  who 
translated  several  of  Luther's  hymns,  and  in  his  Compendious 
Book  of  Godly  and  Spiritual  Songs  added  others  of  his 
own  (or  his  brothers')  composition.  Some  of  these 
poems,  published  before  1560,  are  of  uncommon 
CTiceflence,  uniting  ease  and  melody  of  rhythm,  and  structural 
skill,  with  grace  of  expression,  and  simplicity,  warmth  and  reality 
ol  fcfigious  feeling.  Those  entitled  "  Give  me  thy  heart," 
"  Go,  heart,"  and  "  Leave  me  not,"  which  will  be  found  in  a 
coUection  of  i860  called  Sacred  Songs  of  ScoUand,  require  little, 
beyond  the  change  of  some  archaisms  of  language,  taadapt  them 
for  chcudi  or  domestic  use  at  the  present  day. 

Next  cone  the  two  hymns  of  "  The  new  Jerusalem,"  by  an 
English  Roman  Catholic  priest  signing  himself  F.  B.  P.  (supposed 
to  be  "  Frauds  Baker,  Presbyter  "),  and  by  another 
Scottish  poet,  David  Dickson,  of  which  the  history 
is  given  by  Dr  Bonar  in  his  edition  of  Dickson's  work.  This 
(Dickson's),  which  begins  "  O  mother  dear,  Jerusalem,"  and 
kas  kmc  heen  popular  in  Scotland,  is  a  variation  and  amplification 
by  the  addition  of  a  large  number  of  new  stanzas  of  the  English 
origiaal,  beginning  ''Jerusalem,  my  happy  home,"  written  in 
Qoecn  Elizabeth's  time,  and  printed  (as  appears  by  a  copy  in 
the  British  Museum)  about  x6i6,  when  Dickson  was  still  young. 
Both  have  an  easy  natural  ftow,  and  a  simple  ha|^y  rendering  of 
the  beautiful  scriptural  imagery  upon  the  subject,  with  a  spirit 
of  primitive  devotion  uncorrupted  by  medieval  peculiarities. 
The  FngKsh  hymn  of  which  some  stanzas  are  now  often  sung 
m  draschcs  is  the  true  parent  of  the  several  shorts  forms, — 
all  ol  mote  than  common  merit, — which,  in  modern  hymn- 
faooks,  begin  with  the  same  first  line,  but  afterwards  deviate  from 
the  originaL  Kindred  to  these  is  the  very  fiAe  and  faithful 
translation,  by  Dickson's  contemporary  Drununond  of  Haw- 
thomdrnof  theandent  *'  Urbs  beata  Hierusalem  "  ("  Jerus^em, 
that  place  divine")*  Other  andent  hymns  (two  of  Thomas 
Aquinas,  and  the  **  Dies  Irae  ")  were  also  well  translated,  in 
1646,  by  Richard  Crsahaw,  after  he  had  become  a  Roman 
Catholic  and  had  been  deprived  by  the  parliament  of  his  feUow- 
sliip  at  Cambridge. 

Conspicuous  among  the  sacred  poets  of  the  first  two  Stuart 
reigBS  in  England  was  (korge  Wither.  His  Hymnes  and  Songs 
ef  Ike  Ckurek  appeared  in  1621-1633,  under  a  patent 
oif  King  James  I.,  by  which  they  were  decUred  "  worthy 
and  pnfitabfe  to  be  inserted.  In  conmient  manner  and  due 
place,  inio  every  English  Puhn-book  to  metre."   IUm  Hallelujak 


(in  which  some  of  the  former  Hymnes  and  Songs  were  repeated) 
followed  in  1641.  Some  of  the  Hymnes  and  Songs  were  set  to 
music  by  Orlando  Gibbons,  and  those  in  both  books  were  written 
to  be  sung,  though  there  a  no  evidence  that  the  author  con- 
templated the  use  of  any  of  them  in  churches.  They  included 
hymns  for  every  day  in  the  week  (founded,  as  those  contributed 
nearly  a  century  afterwards  by  Charles  Cofllin  to  the  Parisian 
Breviary  also  were,  upon  the  successive  works  of  the  days  of 
creation) ;  hymns  for  all  the  church  seasons  and  festivals,  including 
saints'  days;  hymns  for  various  public  occasions;  and  hymns 
of  prayer,  meditation  and  instruction,  for  all  sorts  and  conditions 
of  men,  under  a  great  variety  of  drcumstances  —  being  at  once 
a  "  Christian  Year  "  and  a  manual  of  practical  piety.  Many 
of  them  rise  to  a  very  high  point  of  excellence, — particularly 
the  "  general  invitation  to  praise  (jod  "  ("  C>>me,  O  come,  in 
pious  lays  "),  with  which  HaUdujak  opens;  the  thanksgiving^ 
for  peace  and  for  victory,  the  Coronation  Hymn,  a  Christmas, 
an  Epiphany,  and  an  Easter  Hymn,  and  one  for  St  Bartholomew's 
day  (Hymns  i,  74,  75,  and  84  in  part  L,  and  26,  29,  36  and  54 
In  part  u.  of  Halletujak). 

John  Cosin,  afterwards  bishop  of  Durham,  published  in  1627 
a  volume  of  "  Private  Devotions,"  for  the  canonical  hours  and 
other  occasions.  In  this  there  are  seven  or  dght 
hymns  of  considerable  merit, — among  them  a  very  good 
version  of  the  Ambrosian  "Jam  luds  orto  sidere,"  and  the 
shorter  version  of  the  "  Veni  Creator,"  which  was  introduced 
after  the  Restoration  into  the  consecration  and  ordination 
services  of  the  Church  of  England. 

The  hymns  of  Milton  (on  the  Nativity,  Passion,  Circumctston 
and  "  at  a  Solemn  Music  "),  written  about  1639,  in       ffu^g 
his  eariy  manhood,  were  probably  not  intended  for 
singing;  but  they  are  odes  full  of  characteristic  beauty  and 
power. 

During  the  O>mmonwcalth,  in  1654,  Jeremy  Taylor  published 
at  the  end  of  his  Golden  Grove,  twenty-one  hymns,  described 
by  himself  as  "cdebratiitg  the  mysteries  and  chidf 
festivals  of  the  year,  according  to  the  manner  of  the 
andent  church,  fitted  to  the  fancy  and  devotion  of 
the  younger  and  pious  persons,  apt  for  memory,  and  to  be  joined 
to  their  other  prayers."  Of  these,  his  accomplished  editor, 
Bishop  Heber,  justly  say8^— 

"  They  are  in  themselves,  and  00  their  own  account,  very  interest* 
ing  compoutiona.  Their  metre,  indeed,  which  is  that  species  of 
spurious  Pindaric  which  was  fashionable  with  his  contemporaries, 
is  an  obstacle,  and  must  always  have  been  one,  to  their  introduaion 
into  public  or  private  psalmody;  and  the  mixture  <^  that  alloy  of 
conceits  and  quibbles  which  was  an  equally  frequent  and  still  greater 
defilement  of  some  of  the  finest  poetry  of  tne  17th  century  will 
materially  diminish  their  effect  as  devotional  or  descriptive  odes. 
Yet,  with  all  these  faults,  they  are  powerful^  affecting,  and  often 
harmonious;  there  are  many  passaoes  of  which  Cowley  need  not 
have  been  ashamed,  and  some  whicn  remind  us,  not  diudvantage- 
ously,  of  the  corresponding  productions  of  MUton." 

He  mentions  particularly  the  advent  hymn  ("Lord,  come 
away  "),  part  of  the  hymn  "  On  heaven,"  and  (as  '  more  regular 
in  metre,  and  in  words  more  applicable  to  public  devotion  ") 
the  "  Prayer  for  Charity  "  ("  Full  of  mercy,  full  of  love  "). 

The  epoch  of  the  Restoration  produced  in  1664  Samuel 
Grossman's  Young  Man*s  Calling,  with  a  few  "  Divine  Medita- 
tions "  in  verse  attached  to  it;  in  x668  John  Austin's 
Devotions  in  tke  ancient  way  of  offices,  wilk  psalms, 
kymns  and  payers  for  every  day  in  tke  week  and  every 
kolyday  in  the  year\  and  in  x68i  Richard  Baxter's 
Poetical  Fragments,  In  these  books  there  are  altogether  seven 
or  dght  hymns,  the  whole  or  parts  of  which  are  extremdy  good: 
Grossman's  "  New  Jerusalem  "  ("  Sweet  place,  sweet  place 
alone  "),  one  of  the  best  of  that  class,  and  "  My  life's  a  shade, 
my  days  ";  Austin's  "  Hark,  my  soul,  how  everything,"  "  Fain 
would  my  thoughts  ffy  up  to  Thee,"  "Lord,  now  the  time 
returns,"  "  Wake  all  my  hopes,  lift  up  your  eyes  ";  and  Baxter's 
"  My  whole,  though  broken  heart,  O  Lord,"  and  "  Ye  holy 
angcb  bright."  Austin's  Offices  (he  was  a  Roman  C^thoUc) 
seem  to  have  attracted  much  attention.  Theophilus  Dorrington, 
in  1686,  published  variations  of  them  under  the  title  of  Reformed 
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Devotions;  George  Hickes,  the  non- juror,  wrote  one  of  his 
numerous  recommendatory  prefaces  to  S.  Hopton's  edition; 
and  the  Wesleys,  in  their  earliest  hymn-book,  adopted  hymns 
from  them,  with  little  alteration.  These  writers  were  followed 
by  John  Mason  in  1683,  and  Thomas  Shepherd  in  1693, — the 
former,  a  country  clergyman,  much  esteemed  by  Baxter  and  other 
Nonconformists;  the  latter  himself  a  Nonconformist,  who 
finally  emigrated  to  America.  Between  these  two  men  there  was 
a  close  alliance,  Shepherd's  Penitential  Cries  being  published 
as  an  addition  to  the  Spiritual  Songs  of  Mason.  Their  hymns 
came  into  early  use  in  several  Nonconformist  congregations; 
but,  with  the  exception  of  one  by  Mason  ("  There  is  a  stream 
which  issues  forth  "),  they  are  not  suitable  for  public  singing. 
In  those  of  Mason  there  is  often  a  very  fine  vein  of  (XMtry; 
and  later  authors  have,  by  extracts  or  ccntoes  from  different 
parts  of  his  works  (where  they  were  not  disfigured  by  his  general 
quaintness),  constructed  several  hymns  of  more  than  average 
excellence. 

Three  other  eminent  names  of  the  17th  century  remain  to  be 
mentioned,  John  Drydcn,  Bishop  Ken  and  Bishop  Simon 
Patrick;  with  which  may  be  associated  that  of  Addison,  thotigh 
he  wrote  in  the  i8th  century. 

Dryden's  translation  of  "  Veni  Creator  "  a  cold  and  laboured 
performance,  is  to  be  met  with  in  many  hymn-books.  Abridg- 
ments of  Ken's  morning  and  evening  hymns  are  in  all. 
These,  with  the  midni^t  hymn,  which  is  not  inferior 
to  them,  first  appeared  in  1697,  appended  to  the  third 
edition  of  the  author's  Manual  of  Prayers  for  Winchester  Scholars. 
Between  these  and  a  large  number  of  other  hymns  (on  the 
attributes  of  God,  and  for  the  festivals  of  the  church)  published 
by  Bishop  Ken  after  1703  the  contrast  is  remarkable.  The 
universal  acceptance  of  the  morning  and  evening  hymns  is  due 
to  their  transparent  simplicity,  warm  but  not  overstrained 
devotion,  and  extremely  popular  style.  Those  afterwards 
published  have  no  such  qualities.  They  are  mystical,  florid,  stiff, 
g^^s^  didactic  and  seldom  poetical,  and  deserve  the  neglect 
into  which  they  have  fallen.  Bishop  Patrick's  hymns 
were  chiefly  translations  from  the  Latin,  most  of  them  from 
Pnidentius.  The  best  is  a  version  of  "  Alleluia  dulce  carmen." 
AdOaom.  ^^  ^^^  ^'^^  attributed  to  Addison,  not  more  than  three 
are  adapted  to  public  singing;  one  ("The  spacious 
firmament  on  high  ")  is  a  very  perfect  and  finished  composition, 
taking  rank  among  the  best  hymns  in  the  English  language.* 

From  the  preface  to  Simon  Browne's  hymns,  published  in 
1730,  we  learn  that  down  to  the  time  of  Dr  Watts  the  only 
hymns  kiu)wn  to  be  "  in  common  use,  either  in  private  families 
or  in  Christian  assemblies,"  were  those  of  Barton,  Mason  and 
Shepherd,  together  with  "  an  attempt  to  turn  some  of  George 
Herbert's  poems  into  common  metre,"  and  a  few  sacramental 
hymns  by  authors  now  forgotten,  named  Joseph  Boyse  (1660- 
1728)  and  Joseph  Stennett.  Of  the  1410  authors  of  original 
British  hymns  enumerated  in  Daniel  Sedgwick's  catalogue, 
published  in  1863,  1213  are  of  later  date  than  1707;  and,  if  any 
correct  enumeration  could  be  made  of  the  total  number  of  hymns 
of  all  kinds  published  in  Great  Britain  before  and  after  that  date, 
the  proportion  subsequent  to  1707  would  be  very  much  larger. 

*  The  authorship  of  this  and  of  one  other,  '*  When  all  thy  mcrctes, 
O  my  God."  has  been  made  a  subject  of  controversy, — betM  claimed 
for  Andrew  MarvcII  (who  died  in  1678).  in  the  preface  to  Captain  E. 
Thompson's  edition  (1776^  of  MarveU's  Works.  But  this  claim  docs 
not  appear  to  be  substantiated.  The  editor  did  not  give  his  readers 
the  means  of  judging  as  to  the  real  age,  character  or  value  of  a  manu- 
script to  which  he  referred ;  he  did  not  say  that  these  portions  of  it 
were  in  MarveU's  handwriting;  he  did  not  even  himself  include 
them  among  MarveU's  poems,  as  published  in  the  body  of  his  edition ; 
and  he  advanced  a  like  claim  on  like  grounds  to  two  other  poems,  in 
very  different  styles,  which  had  been  published  as  their  own  by 
TicKcll  and  Mallet.  It  is  certain  that  all  the  five  hymns  were  first 
made  public  in  1 7 1 2,  in  papers  contributed  by  Addison  to  the  Spectator 
(Nos.  a^t.  453.  465,  489.  513),  in  which  they  were  introduced  in  a 
way  which  might  have  been  expected  if  they  were  by  the  hand 
which  wrote  those  papers,  but  which  would  have  been  improbable, 
and  unworthy  of  Aadison,  if  they  were  unpublished  works  of  a  writer 
of  so  much  genius,  and  such  note  in  his  oay,  as  Marvcll.  They  are 
all  printed  as  Addison's  in  Dr  Johnson's  British  Poets. 


The  English  Independents,  as  represented  by  Dr  Isaac  Watts, 
have  a  just  claim  to  be  considered  the  real  founders  of  modem 
English  hymnody.  Watts  was  the  first  to  understand  the  nature 
of  the  want,  and,  by  the  publication  of  his  Hymns  in  i707->i  709, 
and  Psalms  (not  translations,  but  hymns  founded  on  psalms) 
in  X709,  he  led  the  way  in  providing  for  it.  His  immediate 
followers  were  Simon  Browne  and  Philip  Doddridge.  Later  in 
the  z8th  century,  Joseph  Hart,  Thomas  Gibbons,  Miss 
Steele,  Samuel  Medley,  Samuel  Stennett,  John  Ryland,  Bei&jj 
Beddome  and  Joseph  Swain  succeeded  to  them. 

Among  these  writers,  most  of  whom  produced  some  hymm  of 
merit,  and  several  are  extremely  voluminous,  Isaac  Watta  axsd 
Phih'p  Doddridge  are  pre-eminent.  It  has  been  the  far^ao. 
fashion  with  some  to  disparage  Watts,  as  if  he  had 
never  risen  above  the  level  of  his  Hymns  for  Little  Children.  Ko 
doubt  his  taste  is  often  faulty,  and  his  style  very  unequal,  but, 
looking  to  the  good,  and  disregarding  the  large  quantity  of  inferior 
matter,  it  is  probable  that  more  hymns  which  approach  to  a  very 
high  standanl  of  excellence,  and  are  at  the  same  time  suitable 
for  congregational  use,  may  be  found  in  his  works  than  in  those 
of  any  other  English  writer.  Such  are  "  When  I  survey  tbe 
wondrous  cross,"  "Jesus  shall  reign  where'er  the  sun"  (and  also 
another  adaptation  of  the  same  72nd  Psalm),  "  Before  Jehovab's 
awful  throne"  (first  line  of  which,  however,  is  not  his,  but 
Wesley's),  "  Joy  to  the  world,  the  Lord  is  come,"  "  My  soul, 
repeat  His  praise,"  "  Why  do  we  moura  departing  friends," 
"  There  b  a  land  of  pure  delight,"  "  Our  God,  our  hdp  in  ages 
past,"  "  Up  to  the  hills  I  lift  mine  eyes,"  and  many  more.  It 
is  true  that  in  some  of  these  cases  dross  is  found  in  the  ori^nal 
poems  mixed  with  gold;  but  the  process  of  separation,  by  selec- 
tion without  change,  is  not  difficult.  As  long  as  pure  nervous 
English,  unafifected  fervour,  strong  simplicity  and  liquid  yet 
manly  sweetness  are  admitted  to  be  characteristics  of  a  9ood 
hymn,  works  such  as  these  must  command  admiratmn. 

Doddridge  is,  generally,  much  more  laboured  and  artificial; 
but  his  place  also  as  a  hymn-writer  ought  to  be  determined,  not 
by  his  failures,  but  by  his  successes,  of  which  the 
number  is  not  inconsiderable.  In  his  better  works 
he  is  distinguished  by  a  graceful  and  pointed,  sometimes 
a  noble  style.  His  "  Hark,  the  glad  sound,  the  Saviour 
(which  is,  indeed,  his  masterpiece),  is  as  sweet,  vigorous  and 
perfect  a  composition  as  can  anywhere  be  found.  Two  otber 
hymns,  "  How  gentle  God's  commands,"  and  that  whicb,  in 
a  form  slightly  varied,  became  the  "  O  God  of  Bethel,  by  wbose 
hand,"  of  the  Scottish  "  Paraphrases,"  well  represent  bk  softer 
manner. 

Of  the  other  followers  in  the  school  of  Watts,  Miss  Anne  Steele 
(17 1 7-1 778)  is  the  most  popular  and  perhaps  the  bat.  Her 
hymn  beginning  "  Far  from  these  narrow  scenes  of  ni^bt  " 
deserves  high  praise,  even  by  the  side  of  other  good  performances 
on  the  same  subject. 

The  influence  of  Watts  was  fdt  in  Scotland,  and  among  tbe 

first  whom  it  reached  there  was  Ralph  Erskine.    This  seems 

to  have  been  after  the  publication  of  Erskine's  Gospel  Somn^is, 

which  appeared  in  1732,  five  years  before  he  joined  his  brother 

Ebenezer  in  the  Secession  Church.    The  Gosfel  Sonnets  became, 

as  some  have  said,  a  "  people's  classic  ";  but  there  is  in  tbem 

very  little  which  belongs  to  the  category  of  hymnody.    More 

than  nineteen^wentieths  of  this  very  curious  book  are  occupied 

with  what  are,  in  fact,  theological  treatises  and  caiechi&ms, 

mystical  meditations  on  Christ  as  a  bridegroom  or  htisband, 

and  spiritual  enigmas,  paradoxes,  and  antithetical  conceits^ 

versified,  it  is  true,  but  of  a  quality  of  which  such  lines  as — 

*'  Faith's  certain  by  fiducial  acta, 
Sense  by  iu  evidential  facts," 

may  be  taken  as  a  sample.  The  grains  of  poetry  scattered 
through  this  large  mass  of  Calvinistic  divinity  are  very  few; 
yet  in  one  short  passage  of  seven  stanzas  ("  O  send  me  dovm  a 
draught  of  love  "),  the  fire  burns  with  a  brightness  so  remarkable 
as  to  justify  a  strong  feeling  of  regret  that  the  gift  which  tbis 
writer  evidently  had  in  him  was  not  more  often  cultivated* 
Another  passage,  not  so  well  sustained,  but  of  considerable 
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besttty  (part  of  the  last  piece  under  the  title  "  The  believer's 
aolOoquy  '*),  became  afterwards,  in  the  hands  of  John  Berridge, 
the  foundation  of  a  very  striking  hymn  ("  O  happy  saints,  who 
walk  in  llight "). 

After  his  secession,  Ralph  Erskine  published  two  paraphrases 
of  the  "  Song  of  Solomon/'  and  a  number  of  other  "  Scripture 
songs,"  paraphrased,  in  like  manner,  from  the  Old  and  New 
Testaineota.  In  these  the  influence  of  Watts  became  very 
apparent,  not  only  by  a  diange  in  the  writer's  general  style,  but 
by  the  direct  appropriation  of  no  small  quantity  of  matter  from 
Dr  Watts's  hymns,  with  variations  which  were  not  always 
improvements.  His  paraphrases  of  i  Cor.  i.  24;  GaL  vi.  14;  Heb. 
vi  17-19;  Rev.  V.  II,  12,  vii.  10-17,  &nd  zii.  7-12  are  little  else 
than  Watts  transformed.  One  of  these  (Rev.  vii.  10-17)  is 
interesting  as  a  variation  and  improvement,  intermediate 
between  the  original  and  the  form  which  it  ultimately  assumed 
as  the  66th  "  Fsraphrase  "  of  the  Church  of  ScoUand,  of  Watts's 
**  What  happy  men  or  angels  these,"  and  "  These  glorious 
minds,  how  bright  they  shine."  No  one  can  compare  it  with 
its  ultimate  product,  "  How  bright  these  glorious  spirits  shine," 
without  perceiving  that  William  Cameron  followed  Erskine,  and 
only  added  finish  and  grace  to  his  work, — both  excelling  Watts, 
in  this  instance,  in  simplicity  as  well  as  in  conciseness. 

Of  the  contributions  to  the  authorized  "  Paraphrases  "  (with 
the  settlement  of  which  committees  of  the  General  Assembly  of 
the  Church  of  Scotland  were  occupied  from  1745,  or 
cariier,  till  1781),  the  most  noteworthy,  besides  the 
two  already  mentioned,  were  those  of  John  Morrison 
and  those  claimed  for  Michael  Bruce.  The  obligationsof 
these  "Periphrases"  to  English  hymnody,  already  traced  in 
sooe  instances  (to  which  may  be  added  the  adoption  from 
Addison  of  three  out  of  the  five  "  hymns  "  appended  to  them), 
are  perceptible  in  the  vividness  and  force  with  which  these 
writefs,  while  adhering  with  a  severe  simplicity  to  the  sense  of 
the  passages  of  Scripture  which  they  undertook  to  render, 
fulfilled  the  conception  of  a  good  original  hymn.  Morrison's 
**  The  race  that  k>ng  in  darkness  pined  "  and  *'  Come,  let  us  to 
the  Lofd  our  God,"  and  Bruce's  "  Where  high  the  heavenly 
temple  sunds  "  (if  this  was  really  his),  are  well  entitled  to  that 
praise*  The  advocates  of  Bruce  in  the  controversy,  not  yet 
dosed,  as  to  the  poems  said  to  have  been  entrusted  by  him  to 
John  Logan,  and  published  by  Logan  in  his  own  name,  also 
daim  for  hin  the  credit  of  having  varied  the  paraphrase  "  Behold, 
the  mountain  of  the  Lord,"  from  its  original  form,  as  printed 
by  the  committee  of  the  General  Assembly  in  1745,  by  some 
czcelleiit  touches. 

Attention  must  now  be  directed  to  the  hymns  produced 
by  the  **  Methodist "  movement,  which  began  about  1738, 
and  which  afterwards  became  divided,  between  those 
esteemed  Arminian,  under  John  Wesley,  those  who 
adhered  to  the  Moravians,  when  the  original  alliance 
btf  um  that  body  and  the  founders  of  Methodism  was  dissolved, 
and  the  Calvinists,  of  whom  Whitfield  was  the  leader,  and  Selina, 
countess  of  Huntingdon,  the  patroness.  Each  of  these  sections 
had  its  own  hymn-writers,  some  of  whom  did,  and  others  did  not, 
cde  from  the  Chureh  of  England.  The  Wesleyans  had  Charles 
Robert  Seagrave  and  Thomas  Olivers;*  the  Moravians, 
John  Cennick,  with  whom,  perhaps,  may  be  classed  John  Byrom, 
•ho  imbibed  the  mystical  ideas  of  some  of  the  German  schools; 
the  Calvinists,  Augustus  Monugue  Toplady,  John  Berridge, 
WiUiaiB  Williams.  Martin  Madan.Thomas  Haweis,  RowUnd  HiU, 
John  Newton  and  William  Cowper. 

AiDooff  all  these  writers,  the  palm  undoubtedly  belongs  to 
Charles  Wesley.  In  the  first  volume  of  hymns  published  by  the 
two  brothers  are  several  good  translations  from  the 
German,  believed  to  be  by  John  Wesley,  who,  although 
he  trandatcd  &nd  adapted,  is  not  supposed  to  have 
written  any  original  hymns;  and  the  influence  of  German 
hymnedy.  particubrly  of  the  works  of  Paul  Gerhardt,  Schcfflcr, 
TerMcegcn  and  Zinzendorf,  may  be  traced  in  a  large  proportion  of 
Charles  Wesley's  works.  He  is  more  subjective  and  meditative 
thaa  Watts  and  his  school;  there  is  a  didactic  turn,  even  in  his 
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most  objective  pieces,  as,  for  example,  in  Ms  Christmas  and 
Easter  hymns;  most  of  his  works  are  supplicatory,  and  his  faults 
are  connected  with  the  same  habit  of  mind.  He  is  apt  to  repeat 
the  same  thoughts,  and  to  lose  force  by  redundancy — he  runs 
sometimes  even  to  a  tedious  length;  his  hymns  are  not  always 
symmetrically  constructed,  or  well  balanced  and  finished  off. 
But  he  has  great  truth,  depth  and  variety  of  feeling;  his  diction 
is  manly  and  always  to  the  point;  never  florid,  though  sometimes 
passionate  and  not  free  from  exaggeration;  often  vivid  and 
picturesque.  Of  his  spirited  style  there  are  few  better  examples 
than  "  O  for  a  thousand  tongues  to  sing,"  "  Blow  ye  the  trumpet, 
blow,"  "  Rejoice,  the  Lord  is  King  "  and  "  Come,  let  us  join  our 
friends  above  ";  of  his  more  tender  vein,  "  Happy  soul,  thy  days 
are  ended  ";  and  of  his  fervid  contemplative  style  (without 
going  beyond  hymns  fit  for  general  use),  "  O  Thou  who  camest 
from  above,"  "  Forth  in  Thy  name,  O  Lord,  I  go  "  and  "  Eternal 
beam  of  light  divine."  With  those  whose  taste  is  for  hymns  in 
which  warm  religious  feelings  are  warmly  and  demonstratively  ex- 
pressed, "  Jesus,  lover  of  my  soul,"  Is  as  popular  as  any  of  these. 

Of  the  other  Wesleyan  hymn-writers,  Olivers,  originally  a 
Welsh  shoemaker  and  afterwards  a  preacher,  is  the  most  re- 
markable. He  is  the  author  of  only  two  works,  both 
odes,  in  a  stately  metre,  and  from  their  length  unfit  for 
congregationxd  singing,  but  one  of  them,  "  The  God  of  Abraham 
praise,"  an  ode  of  singular  power  and  beauty. 

The  Moravian  Methodists  produced  few  hymns  now  available 
for  general  use.  The  best  are  Cennick 's  "  Children  of  the  heavenly 
King  "  and  Hammond's  "  Awake  and  sing  the  song  of  ckaakk, 
Moses  and  the  Lamb,"  the  former  of  which  (abridged),  iii 
and  the  latter  as  varied  by  Madan,  are  found  in  many  *< 
hymn-books,  and  are  deservedly  esteemed.  John 
Byrom,  whose  name  we  have  thought  it  convenient  to 
connect  with  these,  though  he  did  not  belong  to  the  Moravian 
community,  vras  the  author  of  a  Christmas  hymn  ("  Christians 
awake,  salute  the  happy  mom  ")  which  enjoys  great  popularity; 
and  also  of  a  short  subjective  hymn,  very  fine  both  in  feeling  and 
in  expression,  **  My  spirit  longeth  for  Thee  within  my  troubled 
breast." 

The  contributions  of  the  Calvinistic  Methodists  to  English 
hymnody  are  of  greater  extent  and  value.  Few  writers  of  hymns 
had  higher  gifts  than  Toplady,  author  of  "  Rock  of  -.  .  ^ 
ages,"  by  some  esteemed  the  finest  in  the  English 
language.  He  was  a  nuin  of  ardent  temperament,  enthusiastic 
zeal,  strong  convictions  and  great  energy  of  character.  "  He 
had,"  says  one  of  his  biographers. "  the  courage  of  a  lion,  but  his 
frame  was  brittle  as  glass."  Between  him  and  John  Wesley 
there  was  a  violent  opposition  of  opinion,  and  much  acrimonious 
controversy;  but  the  same  fervour  and  zeal  which  made  him 
an  intemperate  theologian  gave  warmth,  richness  and  spirituality 
to  his  hymns.  Jn  some  of  them,  particularly  those  which,  like 
"  Deathless  principle,  arise,"  are  meditations  after  the  German 
manner,  and  not  without  direct  obligation  to  German  originals, 
the  setting  is  somewhat  too  artificial;  but  his  art  is  never  in- 
consistent with  a  genuine  flow  of  real  feeling.  Others  (e.f. 
"  When  languor  and  disease  invade  "  and  "  Your  harps,  ye 
trembling  saints  ")  fail  to  sustain  to  the  end  the  beauty  with 
which  they  began,  and  would  have  been  better  for  abridgment. 
But  in  all  these,  and  in  most  of  his  other  works,  there  is  great 
force  and  sweetness,  both  of  thought  and  language,  and  an  easy 
and  harmonious  versification. 

Berridge,  William  Williams  (1717--1791)  and  Rowland  Hill,  all 
men  remarkable  for  eccentricity,  activity  and  the  devotion  of 
their  lives  'to  the  special  work  of  missionary  preaching,  ostrM^, 
though  not  the  authors  of  many  good  hymns,  composed,  wtmrnmn 
or  adapted  from  earlier  compositions,  some  of  great  *^ 
merit.  One  of  Berridge,  adapted  from  Erskine,  has  ^*  ""^ 
been  already  mentioned;  another,  adapted  from  Watts,  Is 
"  Jesus,  cast  a  look  on  me."  Williams,  a  Welshman,  who  wrote 
"  Guide  me,  O  Thou  great  Jehovah,"  was  especially  an  apostle  of 
Calvinistic  Methodism  in  his  own  country,  and  his  hymns  are 
still  much  used  in  the  principality.  Rowland  Hill  wrote  the 
popular  hymn  beginning  **  Exalted  high  at  God's  right  hand." 
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If ,  liowever»  At  number  as  well  as  the  quality  of  good  hymns 
avaOable  for  general  use  is  to  be  regarded,  the  authors  of  the 
Olney  Hymns  are  entitled  to  be  pUced  at  the  head  of 
23**^  sU  the  writers  of  this  Calvinistic  school  The  greater 
Newtaa,  number  of  the  (Hnfy  Hymns  are,  no  doubt,  homely 
and  didactic;  but  to  the  best  of  them,  and  they  are 
no  inconsiderable  proportion,  the  tenderness  of  Cowper  and  the 
manliness  of  John  Newton  (i 735-1807)  give  the  interest  of 
contrast,  as  well  as  that  of  sustained  reality.  If  Newton  carried 
to  some  excess  the  sound  principle  laid  down  by  him,  that 
"  perspicuity,  dmplidty  and  ease  should  be  chiefly  attended  to, 
and  the  imagery  and  colouring  of  poetry,  if  admitted  at  all, 
should  be  indulged  very  sparingly  and  with  great  judgment," 
if  he  is  often  dry  and  colloquial,  be  rises  at  other  times  into 
"  soul-animating  strains,"  such  as  "  Glorious  things  of  thee  are 
spoken,  Zion,  dty  of  our  God  ";  and  sometimes  (as  in  "  Approach, 
my  soul,  the  mercy  seat ")  rivals  Cowper  himself  in  depth  of 
feeling.  Cowper's  hymns  in  this  book  are,  almost  without 
exception,  worthy  of  his  name.  Among  them  are  "  Haric,  my 
soul,  it  is  the  Lord,"  "  There  is  a  fountain  filled  with  blood," 
"  Far  from  the  world,  O  Lord,  I  flee,"  "  God  moves  in  a  mys- 
terious way  *'  and  "  Sometimes  a  light  surprises."  Some, 
perh^M,  even  of  these,  and  others  of  equal  excellence  (such  as 
"  O  for  a  closer  walk  with  God  ^')>  speak  the  language  of  a 
special  experience,  which,  in  0>wper's  case,  was  only  too  real, 
but  which  could  not,  without  a  degree  of  unreality  not  desirable 
in  exercises  of  public  wor^p,  be  applied  to  themselves  by  all 
ordinary  Christians. 

During  the  first  quarter  of  the  xgth  century  there  were  not 
many  indications  of  the  tendency,  which  afterwards  became 
manifest,  to  enlarge  the  boundariesof  British  hynmody. 
The  Remains  of  Henry  Kirke  WkiU,  published  by 
Southey  in  1807,  contained  a  series  of  h3rmns,  some  of 
which  are  still  in  use ;  and  a  few  of  Bishop  Heber's  hymns 
and  those  of  Sir  Robert  Grant,  which,  though  offending  rather 
R.anmt,  ^^'^  much  against  John  Newton's  canon,  arc  well 
known  and  popular,  appeared  between  xSii  and  1816, 
in  the  Christian  Observer.  In  John  Bowdler's  Remains^  published 
soon  after  his  death  in  1815,  there  are  a  few  more  of 
the  same,  perhaps  too  scholarlike,  character.  But 
the  chief  hymn-writers  of  that  period  were  two  clergymen  of 
the  Established  Church — one  in  Ireland,  Thomas  Kelly,  and 
the  other  in  England,  William  Hum — ^who  both  became  Non- 
conformists, and  the  Moravian  poet,  James  Montgomery  (1771- 
1854),  a  native  of  Scotland. 

Kelly  was  the  son  of  an  Irish  judge,  and  in  1804  published 
a  small  volume  of  ninety-six  hymns,  which  grew  in  successive 
editions  till,  in  the  last  before  his  death  in  1854,  they 
amounted  to  765.  There  is,  as  might  be  expected, 
in  this  great  number  a  large  preponderance  of  the  didactic 
and  commonplace.  But  not  a  few  very  excellent  hymns  may 
be  ga  thered  from  them.  Simple  and  natural,  without  the  vivacity 
and  terseness  of  Watts  or  the  severity  of  Newton,  Kelly  has 
some  points  in  common  with  both  those  writers,  and  he  is  less 
subjective  than  most  of  the  "  Methodist  "  school  His  hymns 
beginning  **  Lo  !  He  comes,  let  all  adore  Him,"  and  "  Through 
the  day  Thy  love  hath  spared  us,"  have  a  rich,  melodious  move- 
ment; and  another,  "  We  sing  the  praise  of  Him  who  died," 
is  distinguished  by  a  calm  ,  subdued  power,  rising  gradually  from 
a  rather  low  to  a  very  high  key. 

Hum  published  in  1813  a  volume  of  370  hymns,  which  were 
afterwards  increased  to  420.  There  is  little  in  them  which 
deserves  to  be  saved  from  oblivion;  but  one  at  least, 
"  There  is  a  river  deep  and  broad,"  may  bear  com- 
parison with  the  best  of  those  which  have  been  produced  upon 
the  same,  and  it  is  rather  a  favourite,  theme. 

The  Psalms  and  Hymns  of  James  Montgomery  were  published 
in  1822  and  1825,  though  written  earlier.  More  cultivated 
and  artistic  than  Kelly,  he  is  less  simple  and  natural. 
His  "  Hail  to  the  Lord's  Anointed,  "  "  Songs  of  praise 
the  angels  sang  "  and  '*  Mercy  alone  can  meet  my 
case  "  are  among  his  most  successful  efforts. 
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During  this  period,  the  collections  of  miscrllaneous  hymns 
for  congregational  use,  of  which  the  example  was  set  by  the 
Wesleys,  Whitfield,  Toplady  and  Lady  Huntingdon, 
had  greatly  multiplied;  and  with  them  the  practice  £»»•# 
(for  which,  indeed,  too  many  precedents  existed  in  i^bb» 
the  history  of  Latin  and  German  hymnody)  of  every 
collector  altering  the  compositions  of  other  men  without  scruple, 
to  suit  his  own  doctrine  or  taste;  with  the  effect,  too  generally, 
of  patching  and  disfiguring,  spoiling  and  emasculating  the 
works  so  altered,  substituting  neutral  tints  for  natural  colouring, 
and  a  dead  for  a  living  sense.  In  the  Church  of  England  the 
use  of  these  collections  had  become  frequent  in  churches  and 
chapeb,  principally  in  cities  and  towns,  where  the  sentiments 
of  the  clergy  approximated  to  those  of  the  Nonconformists. 
In  mral  parishes,  when  the  clergy  were  not  of  the  "  Evangelical " 
school,  they  were  generally  held  in  disfavour;  for  which,  even 
if  doctrinal  prepossessions  had  not  entered  into  the  question,  the 
great  want  of  taste  and  judgment  often  manifested  in  their 
compihition,  and  perhaps  also  the  prevailing  mediocrity  of 
the  bulk  of  the  original  compositions  from  which  most  of  them 
were  derived,  would  be  enough  to  account.  In  addition  to  this, 
the  idea  that  no  hymns  ought  to  be  used  in  any  services  of  the 
Church  of  England,  except  prose  anthems  after  the  third  collect, 
without  exprera  royal  or  ecclesiastical  authority,  continued 
down  to  that  time  Urgely  to  prevail  among  high  churchmen. 

Two  publications,  which  appeared  dmost  simultaneously 
in  1827 — Bishop  Heber's  Hymns,  with  a  few  added  by  Dean 
Milman,  and  John  Keble's  Christian  Fear  (not  a  hymn- 
book,  but  one  from  which  several  admirable  hymns 
have  been  taken,  and  the  well-spring  of  many  streams 
of  thought  and  feeling  by  which  good  hynus  have 
since  been  produced) — ^introduced  a  new  epoch,  breaking  down 
the  barrier  as  to  hymnody  which  had  till  then  existed  between 
the  different  theological  schools  of  the  Church  of  England. 
In  this  movement  Richard  Mant,  bishop  of  Down, 
was  also  one  of  the  first  to  co-operate.  It  soon  received 
a  great  additional  impulse  from  the  increased  attention  which, 
about  the  same  time,  began  to  be  paid  to  ancient  h)rmnody, 
and  from  the  publication  in  1833  of  Bunsen's  Cesangbudk. 
Among  its  eariiest  fruits  was  the  Lyra  aposUdica,  containing 
hymns,  sonnets  and  other  devotional  poemsj  most  of  them 
originally  contributed  by  some  of  the  leading  authors  of  the 
Tracts  for  the  Times  to  the  British  Magasine;  the  finest 
of  which  is  the  pathetic  **  Lead,  kindly  Light,  amid  th'  en- 
circling gjoom,"  by  Cardinal  Newman — ^well  known,  and  uni- 
versally admired.  From  that  time  hymns  and  hymn- 
writers  rapidly  multiplied  in  the  Church  of  En^nd, 
and  in  Scotland  also.  Nearly  600  authors  whose  publications 
were  later  than  1827  are  enumerated  in  Sedgwick's  catalogue  of 
1863,  and  about  half  a  million  hymns  are  now  in  existence. 
Works,  critical  and  historical,  upon  the  subject  of  hymns,  have 
also  multiplied;  and  collections  for  church  use  have  become 
innumerable — several  of  the  various  religious  denominations, 
and  many  of  the  leading  ecclesiastical  and  religious  societies, 
having  issued  hymn-books  of  their  own,  in  addition  to  those 
compiled  for  particular  dioceses,  churches  and  chapels,  and  to 
books  (like  Hymns  Ancient  and  Modern^  published  i86z,  supple- 
mented 1889,  revised  edition,  1905)  which  have  become 
popular  without  any  sanction  from  authority.  To  mention 
all  the  authors  of  good  hymns  since  the  commencement  of  this 
new  epoch  would  be  impossible;  but  probably  no  names  could 
be  chosen  more  fairly  representative  of  its  characteristic  merits, 
and  perhaps  also  of  some  of  iis  defects,  than  those  of  Josiah 
Conder  and  James  Edmeston  among  English  Nonconformists; 
Henry  Francis  Lyte  and  Charlotte  Elliott  among  evangelicals  in 
the  Church  of  England;  John  Mason  Neale  and  Christopher 
Wordsworth,  bishop  of  Lincoln,  among  English  churchmen 
of  the  higher  school;  Arthur  Penrhyn  Sunley,  Edward  H. 
Plumptre,  Frances  Ridley  Havergal;  and  in  Scotland,  Dr 
Horatius  Bonar,  Dr  Norman  Macleod  and  Dr  (korge  Mathcson. 
American  hymn-writers  belong  to  the  same  schools,  and  have 
been  affected  by  the  same  influences.     Some  of  them  have 
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tajtrycA  m  jut  nputalion  on  both  lida  of  the  Atlutic-  Among 
IhoK  ba>  known  arc  John  CrecnluF  Whitlier,  Biibop  Dome, 
Dr  W  A.  Muhlcnbcig  and  Tlaniu  Hulings',  ud  it  ia  difficult 
to  pniic  u»  highly  luch  worki  u  ihc  Chiiiunu  byniD, "  It  cime 
ttpao  ihc  midnight  dar,"  by  Edmund  H^  Se^n;  the  Asccnaioo 
hymn,  "  TLou,  who  didil  itoop  bdow,"  by  Mn  S.  E.  Milej; 
laro  by  Dr  Ray  Filmei,  "  My  Iiilh  looks  up  to  Thee,  Thou 
Luab  <d  C»lvuy,"  and  "Jeius,  Thou  joy  (rf  loving  beirti," 
lb«  Utter  <A  which  ii  the  hot  unong  Kvtial  good  Engliih 
TCniuiu  of  "Jau,  dulcedo,  cocdium";  ud  "Lord  of  ill  bdng, 
Ihrancd  ifar,"  by  Oliver  Wendrll  Holmes. 

The  Bun  modem  "  Moody  and  Ssnkey  "  hymni  {me  Moody, 
D.  L.)  pofHilariud  a  nem  Evangtljcal  type,  and  the  Salvation 
Army  )u>  onied  thia  iiilt  faithtr. 

J.  CvKfuifli.— The  object  airncd  at  in  this  article  fau  been 
to  Ince  the  tcDcn]  hiilwy  o[  the  pHncipil  (chooli  o(  ancient 
ud  modeTa  faymoody,  uid  especially  the  history  of  it>  use  in 
the  Chriuiin  thuich.  For  this  purpOK  it  has  not  been  thought 
ttecesHry  ta  give  any  account  of  the  hymns  of  Racine,  Hadunc 
Cuyon  and  aiheis,  wbo  can  hardly  b«  clixed  (litb  any  school, 
DOI  of  the  irnrki  al  Cataai  Malao  ol  Geneva  (1787-1W4)  and 
otbcT  quite  moderQ  hymn-wiiten  of  the  Relormed  churches  in 
Swiueriud  and  Fruxe. 

Ob  a  geotial  view  of  the  nhole  subject,  bymnody  is  seen  to 
have  b«i  a  not  incanudetsble  factor  in  teligivui  worship. 
It  has  been  sometimes  employed  (0  disseminate  and  popuiarizc 
puticnlar  viem,  but  iii  ipirii  ajid  inSuencehas  been,  on  the  whole, 
calboEc.  It  has  embodied  the  [aiih,  trust  and  hope,  and  no 
small  pail  of  the  inward  eiperience,  of  geaeralion  after  genera- 

diflerent  natiuiu,  and  in  many  varietia  of  dicumstances  and 
ccodrtioii.  Coknirtd,  Indeed,  by  tboe  diSerences,  and  also 
by  the  ~m!oiis  modes  in  which  the  same  truths  have  been 
apprehended  by  different  minds  and  lomctiDies  reflecting 
partial  and  imperfect  csnceptiona  of  them,  and  emis  vitb  which 
they  have  been  associated  in  panicular  churches,  limes  and 
places,  its  testimony  is,  neveitbelesi,  generally  the  same.  It 
has  upon  it  a  stamp  of  genuineness  which  canuot  be  mistaken. 
It  bears  witnos  to  the  force  of  ■  central  attraction  more  powerful 
than  all  causes  of  differeiux,  which  binds  together  times 
aadent  aitd  modem,  tuitions  of  various  race  and  language, 
(burchmen  and  nonconlormisls,  churches  reformed  and  unre- 
lonnKl-,  ID  a  true  fundamenial  unity  smoni  food  Chriitiani; 
and  to  a  mbstantial  ideatity  In  their  monl  and  spiritual 
eagrienre.  (5.) 
The  r*fiilar  practice  of  hyaoody  lo  Engliih  musical  hiilory 
' -■--  *--— --"ij  of  Ibe  ifilh  century.     Luthn'r -- 

r  and  others.    Many  rhymlnc  Latin  hymns  arc 

w  iDOea  are  idealiSed  wfth  Uiem,  some  of  wht 

wob  the  •abfEd  of  Ibeir  Latin  text,  are  among  the  Etefonncr'i 
appf^priaiMiai  but  it  was  be  who  init  the  words  ol  praise  and 
prsfTT  Bto  the  popular  mouth,  aiiociated  with  rhythmical  muiic 
_■ — I.  .i*-t  •-  in—jni  Ike  wmis  upon  the  oieiMnr  and  to  enfoice 
ijuiKtion  with  hii  friend  Johana  Waltber, 
'or  choral  singiBg  in  1514.  which 
^oith  Germany.    T1>>  EiiEliih 

1  —J  u_jj 1  rt,,fc  p^- 

■ITheodi: 


^?tn3(  ^MtV^aiM  (■ — 

td  tW  tuocs  wen  by  ^vrious  naners.    The  EoBliih  pi 

rvfw^cra  Ifom  Frankfon  and  Geneva,  when  il  becair 
llui.  actordina  to_  Bishop  Jewell.  Ihouiandi  of  ibe  o 

Bin^  cf  padms  befon  and  afier  thcseimon. 

The  piaciitf  ol  the  choral  Knc  of  [he  church  wilhi 


vfK^  iV  luws  of  established  sccepIaiKi 
laiiiaim  10  the  tunc*  with  interludes 


lucceM  in  III  practice,  ol  whom  J.  A.  Rcioken  (i6ij- 
1  PacKelbel  (1653-1706),  Ceorg  Boghm  and  ifie 
h  are  tptdally  memaiable.  The  hymiwdy  at  North 
for  artutic  Irealment  a  slnmi  advantage  which  la 
■  that  of  England,  In  that  lor  the  n> ■■ 


rhereas  in  EncLand  tunes  were  1 


10  that,  whcoever  the 


0  one  tuDt'  In  England  a  tune 
place— us  "Yotk,"  "Windiot.- 
unsignifyinE  word;  In  North  Ger- 


whcje  subject  of  that  hymn  of  which  it  is  the  muskal  mo<«y  ua- 
divomahte  from  the  literary  half.  Manifold  as  they  arc.  knowMge 
of  the  choral  tunea  ia  included  In  the  earliest  Khooliiw  of  every 
Lutheran  and  every  a'  ■  ■     ■    -•  ....-»..       /. 

to  take  part  in  penom 


arlifi^CoTiin 


HymrutriMm  in  Obrra,  , 
bach,  Antkeioiie  tkriiUul 
ThaoHiia  lymruAiniiu 
Ncalc,  »y<.>i>  tfi/uiu 
HymnitJlliEailiniClii.: 


ry  Calviidat  in  Germany,  which  tk...  ...—>.■.—  ., 

rformance  of  the  tunes,  and  hence  eipresily  Ih 

Htjra]."    CoEnpoeitians  grounded  on  the  standaci 
jt  merely  echool  eaerciua,  but  works  c(  art  whic! 


'&^': 
t  "^i).'"- 


(1876):  W.  Christ  i^  M.  I'ithi 
arirJiowr.-.lLeipziK.l.'iTihF.A 
ffsKl  (New  York,  187s);  li-  C.  Trr 

Lniuii  tt^ini,  187S-1) 


le  Bollandiut;  Cardinal  J. 


las.  Aitikoapa  Crgtcu  art 
lich^Krrd  iLlinP^Irj  (L. 


(1074)^  E-  Bouvy,  Ptttes  ttnuum  ^iNimei,  lasoj;  l.  Krv , 

Cuctiiklc  ie>  bruMinixkn  Uuntur  (Munich,  1807,  p.  joo  tea.); 
}.  M.  Neale.  Ulio  diuenation  prefixed  10  Daniel's  /(ubwiu,  vol.  j; 
and  D.  J.  DonaKoe.  Early  CktiiUan  Hjmtu  (London.  1000). 

II.  Medieval.— Walafrid  Strabo'i  treatiie.  ch.  ij.  Di  kymnii.  He; 
Radulph  of  Tonpes,  Dt  ptaHaria  ttstnanda  (laih  century); 
Clichtavarni,  ElutdoUrnm  enlriiailiiiuii  IParis.  ijs6);  Faustioua 
Arovalu.,  7f>»is«(ia  Hiifnnicu  (Rome,  1780};  E.  du  Htril,  Pttiiit 

LoJio  Hvnu  ol  Ik,  An^Saxim  Cktack  (Sunees  Society,  Durham, 
ISSI):  Ncrman,  Mymmaitam  Sariilmrinia  (London,  llsii;  ].  D. 
Chaaibti.1,  PiaUrr.  Crc.  accanliiii  to  the  Sanin  use  (lUa)iT.  I. 
Mane.  L^iUtnisila  Hym%tn  ia  MtOdalUri  {Frdburg.  j  voU.,  iSsj- 
tS)J):  E>)i.  Wackenugel,  Dai  itukdu  Kitdmlioi  vrt  itr  aluMit 
ZnlWr  :iin  ^R/aafiJer  17.  7akrjkiii4i^u.  vol.  i.  (Leipiii,  iU4)iE. 
Dammtr.  PiOOi  bUmi  urn  Cuniliai  (lMl-1890);  (he  Hymialt- 
litdlt  Erilrarr:  QmiUn  MiJ  Fnrlclirmtnt  mr  Ciiilicjtii  itr  JaOni- 
Kki-  n.^^cnJiiiuunt,  ediud  by  C.  Bfume and  G.  M.  Dreva  (Leip- 
iii. I»97l:  C-  C.  F.l,lDhnike.  HymiKli-piclu  forKjhimfa:  Klem- 
ming,  /Jvf <!>  rt  iBHUiUiai  >«  rrou  Suuiai  (Stockholm.  4  voh., 
1BS»-|8^;):  Dm  hukeliicU  imickt  KwcitnIM  (vol.  L  by  K. 
Sevtiin  MLi^icr.  i«6i.  vol.  li.  by  W.  Baumker,  it»i);  the  "  Rym- 
nodia  IT^lH^K:a."  Spamtilu  Hymnn  its  UiiUlaUrri,  voL  svl. 
Hymnodia  Gotica.^'  UotvoHtttiM  Hymntn  du 
ilu,  vol.  axvii.  (1897);  J.  DaokA,  Vefu  iysi>Hr>"< 
utirariu  (Budapest.  Itei)!  J.  H.  Bernard  and  R. 
/mt  Liltr  aymntnm  (i  vob.,  London.  I«9e)i 
rr.  Potiiilawiipuii*  mtftn  tfi  (Paris,  1B9JI, 
—I.  C.  Jacohi.  Pitimoiia  Camanita  tl73>-t7is 
lupplemeni  added  by  }.  Haberkom.  I7«i):  F.  A 
f  dr,  ii.lxkrx  A'.f<*c«/irrf[.  (Uipiij,  Iliy);  Baron 


u^i£ 


'ctL','^ 


"  hymnody."    In  Scot! 
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—    ^IIIKrl  a/  Ctrmaij   I1S69)  aixl 

_,  _     _.  .     ,     __ X    H.    Dunn.    Hymni   fr™   M< 

CeriMa  (laj/):  FraiKH  E.^Cdx,  Sdi'sf  Hjnu  ^c.  Uc  Cinmi. 


HYPAETHROS— HYPATIA 

in  (hi  Briiish  Mi 


^  Onfiiuf  AnOarl  a  H-p 

daiute   Pialnuditlnnt    ((,.., 

Karik    Salndiilliirit    (Ekijcn, 
LtlimttirHiUiria  (Slarlihiilni,  lSi)0): 


I80);    A.    S. 

>r  {Prague,   l»gi);  &hn,  Dii  Kuiliidm  iinfo-  J*r 
«■.  JUoAfci.  K.  i-oioi   (NurcmljHIt.lB;;);  ood  J. 


Brahren'iHyn 

i«-S7r,s- 

"JO.S?;.- 

IS4& 

natli  Um  sky,  in  llic  open 
the  Greek  letm  quoled  by 
ID  the  middle  ol  the  roof  of 
e  WIS  no  eiiuiple  in  Rome, 
r  JupiLer  Olympiua,  which  Li 
lc(c.  ijBX;.)  thecellaofthia 
slumni  which  b^  been  pro- 

le  deculyle  temple  of  Apollo 
Tding  to  Strabo  (c.  jo  B.C.), 
I  of  ila  cella,  in  which  precioui 


nibdite 


a  the  temp[c  at  Aegina  of  two  fragm( 
'hich  there  were  sinkings  on  one  side 
overing  tilel,  hu  been  ol  great  impoctance  in 
i  Ihb  lubject.  In  the  conjecluial  ralontion 
ir  opening  in  the  loof  thown  in  Cackciell']  dranii 
nadc  needleuly  bige.  btving  an  area  of  about  1 
he  superficial  area  ol  ibe  cella  between  the  colui 
ie  Pantheon  at  Rome  the  lelalive  proponi 


ol  the  hypaethro 


rning  in 


.  of  tl 


ie  light  there  is  ample,  in  the  dearer  alm«phete  of  Greece 
it  might  have  been  leu.  The  larger  the  opening  the  more  con- 
Ipicuov*  would  be  tbe  notch  in  the  roof  which  is  so  greatly  objected 
(01  in  this  respect  T.  }.  HillorS  would  Kem  to  be  nearer  the 
truth  when,  in  his  conjectural  restoration  of  Temple  R.  at  Selinus, 
he  shows  an  opaion  about  half  the  relative  size  shown  in  Cockerell's 
of  that  at  Aegina,  the  coping  on  the  side  elevation  being  much 
tcu  noticeibie.  The  problem  was  apparently  solved  in  another 
■         ■     ■  ...      tniple  of  Apollo 


refoun 


1,  three 


I  iS  in.  by 
ive  amply 

n  passing 


morethancould  be  retained  to  dry  up  in  the  cella  sunk  pavei 
In  favour  of  both  these  methods  of  lighting  the  interior  e 
cella,  tbe  sarcophagus  tomb  at  Cyrcne.  about  10  ft.  long,  c 


:  of  the  r 


ol,  ai 


ol  the  marble  l^a  at  B 

have  adhered  to  their  original  opioi 
the  open  doorway  that  light  was 
and  with  the  dear  atmosphere  of 
Irom  the  marble  pavement  such  light! 

that  passing  through  tl 


■  of  Pari 


ble  tiles  of  the  (ooi;  the 
y  other  marble  may  have 
ol  temples,  tad  if,  in  the 
openings  wen  left,  tome 
have  been  obtained.  It 
hen  describing  the  ceiling 


framed  ceilings  carried  ovei 

light  Irom  (he  Parian  tile  1 

is  possibly  to  this  that  Pluta 

and  roof  ol  the  temple  of  D< 

in  the  interior  ol  the  temple  carriedBceiling,ptDbab[y  constructed 

ol  Limbers  ctos^ng  one  another  at  right  atiglcs,  and  one  or  more 

of  the  spaces  was  left  open,  which  Xenoctcs 

n»l  formed  of  tilei. 


ighr  in  the  latter  w 


lorward  many  yean  an  *  cosjectunl 
adopted  a  cleie«ory  above  tbe  wper- 
the  cella;  in  order  to  provide  the  lifhi 

L  the  (itat  Hall  ol  Columni  al  Kamak  m 


>d  la  t 


^J^.l' 


':'S!SL _„ 

tnd  with  all  the  appliances  of  tbe  prociii  d^r 
these  clemlocr  windova  wiia- 

:h  Feei^non'i  Higgcstiods  arc  quite 
...»..,t.^»,  «,«■  «<,<  B«-ujH.«  jhown  in  tbe  cella  wall  would  imfc* 
the  periityle  iruupportable  jatt  at  the  time  when  it  was  n 
lor  tfielter.    No  drainage  otherwise  ol  any  ki   ' ' 
in  any  Creek  tcnple,  which  is  fatal  to  Fcrgi 

in  accordance  with  the  definition  "open  tc ,-       ^_ 

cathedrals  and  churches  are  all  lighted  t>y  dereitory  windows,  bi 
no  one  has  described  them  as  open  10  the  sky.  and  although  Vim 
vius'B  Atatcmeati  are  sometimes  conluvng,  hu  dcscri^tioa  11  far  u 


d  be  imponble  to  keep  tfc 
There  is.  however.  Mill  an 
the  water  collecting  in 


when  it  was  rcqumd 
id  has  ever  beenlousd 
<«w'>view.  Noriiit 
o  the  sky."    'Englirii 


other  theory  which  has  been  put  forward,  but  which 


m-penstyiar  temple*, — that  light  and  air  t 

^nd  it  has  been  assumed  that  becaiue  Ores 

ol  the  Creek  playi  to  climb  up  and  look  Ihiouah 
empie,  these  wen:  left  open;  but  if  Oreries .       ' 
\if  birH«,  and  the  statue  of  t' 
e  probably  filled  in 


iklfaiDugh 
eries  could 


of  speech  properly  ki 


,  to  give  t 


nely  applied  to  figures 


d  by  Hypatia  (on  the  3rd  book).     After 

ive  city,  Hypatia  ultimately  became  the 
he  Neoplatonic  school  there  {c.  400).  Her 
rare  nwdesty  and  beauty,  combined  with 


<<■  410)" 
lull  ol  c 
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WIS  the  wife  of  Isidorus;  but  this  is  chronologicany  impossible, 
since  l5i<k>nis  could  not  have  been  born  before  434  (see  Hoche  in 
Pkiiclcpu).  Shortly  after  the  accession  of  Cyril  to  the  patriarch- 
ate of  Alexandria  in  4x2,  owing  to  her  intimacy  with  Orestes, 
the  pac^n  prefect  of  the  city,  Hypatia  was  barbarously  murdered 
by  the  Nitrian  monks  and  the  fanatical  Christian  mob  (March 
415).  Socrates  has  related  how  she  was  torn  from  her  chariot, 
draped  to  the  Cacsarcum  (then  a  Christian  church),  stripped 
naked,  done  to  death  with  oyster-shells  (hcTpiucoit  ij>ti\op, 
perhapa  "  cut  her  throat  ")  and  finally  burnt  piecemeaL  Most 
pfominent  among  the  actual  perpetrators  of  the  crime  was  one 
Peter,  a  reader;  but  there  seems  little  reason  to  doubt  Cyril's 
complicity  (see  Cykxl  of  Alexandria). 

Hypatia,  according  to  Suidas,  was  the  author  of  commentaries 
on  the  Ariikmeiico  of  Diophantus  of  Alexandria,  on  the  Conies 
of  Apoilonius  of  Perga  and  on  the  astronomical  canon  (of 
Ptolemy).  These  works  are  lost;  but  their  titles, combined  with 
expressions  in  the  letters  of  Synesius,  who  consulted  her  about 
the  construction  of  an  astrolabe  and  a  hydroscope,  indicate  that 
she  devoted  herself  specially  to  astronomy  and  mathematics. 
Little  is  known  of  her  philosophical  opinions,  but  she  appears 
to  have  embraced  the  intellectual  rather  than  the  mystical  side 
of  Neo[^tonism,  and  to  have  been  a  follower  of  Plotinus  rather 
than  of  Porphyry  and  lamblichus.  Zellcr,  however,  in  his 
OiUlines  0/  Gruk  Philosophy  (1886,  Eng.  trans,  p.  347),  states 
that "  she  appears  to  have  taught  the  Neoplatonic  doctrine  in  the 
form  in  which  lamblichus  had  stated  it."  A  Latin  letter  to 
Cyrfl  00  behalf  of  Kestorius,  printed  in  the  CoUectio  nova  con- 
cUiontm^  L  (1633),  by  Stephanus  Baluzius  (£tienne  Baluze,  9.V.), 
and  sometimes  attributed  to  her,  is  undoubtedly  spurious.  The 
story  of  Hypatia  appears  in  a  considerably  disguised  yet  still 
recognizable  form  in  the  legend  of  St  Catherine  as  recorded  in 
the  Roman  Brtnary  (November  25),  and  still  more  fully  in  the 
MartyroUiU*  (see  A.B.  Jameson,  Sacred  and  Legendary  Art  (1867) 

ii.4^. 

The  chief  looroe  for  the  little  we  know  about  Hypatia  b  the  account 
given  by  Socrates  (Hisi.  eccUsiastica,  vii.  15).  She  is  the  subject  of  an 
cpigrajnby  Palladasinth«Greeki4iiMo<<?^nx.^oo).  See  r abricius, 
nMiotitca  Craeca  (ed.  Haries),  ix.  i87;^onn  ToUnd,  Tetradymus 
(1720):  R.  Hoche  m  PkiiotogHS  (i860),  xv.  435;  monographs  by 
Scephaa  Wolf  (Csemowitz.  1879).  H.  Ligicr  (Dijon,  1880)  and  W.  A. 
Meyer  (Heidelberj^,  1885).  who  devotes  attention  to  the  relation  of 
Hypatia  to  the  chief  representatives  of  Neoplatonism ;  J.  B.  Bury, 
//Ml.  of  tie  Later  Roman  Empire  (1889).  i.  2o8,^i7;A.GQldenpenning, 
Ceukukle  des  ostrAmiuhen  Ketches  unter  Arcaaius  und  Theodosius  it. 
(HallOk  l88s).  p.  230;  Wetzcr  and  Welte.  KirchenUxihon,  vi. 
( 1 849).  from  a  Catholic  standiwint.  The  story  of  Hypatia  also  forms 
the  baflb  of  the  well-known  historical  rotnance  by  Cnaries  Kingsley 
0853). 

HmRBATOV  (Gr.  ftrlp^aror,  a  stepping  over),  the  name  of  a 
fignre  of  speech,  consisting  of  a  transposition  of  words  from  their 
natiml  order,  such  as  the  placing  of  the  object  before  instead  of 
after  the  verb.    It  is  a  common  method  of  securing  emphasis. 

MWwBOLA,  a  conic  section,  consisting  of  two  open  branches, 
each  extending  to  infinity.  It  may  be  defined  in  several  ways. 
Tbc  SIS  tolido  definition  as  the  section  of  a  cone  by  a  plane  at  a 
Icsa  iadination  to  the  axis  than  the  generator  brings  out  the 
**^«***^  of  the  two  infinite  branches  if  we  imagine  the  cone 
Co  be  doable  and  to  extend  to  infinity.  The  in  ^am?  definition, 
the  conic  having  an  eccentricity  greater  than  unity,  is  a 
starting-point  for  the  Euclidian  investigation.  In 
piojetlivc  yeometry  it  may  be  defined  as  the  conic  which  inter- 
sects tbe  line  at  infinity  in  two  real  points,  or  to  which  it  is  possible 
to  dnw  two  real  tangents  from  the  centre.  Analytically,  it  is 
^fiaed  by  an  equation  of  the  second  degree,  of  which  the  highest 
lenn*  have  real  roots  (see  Conic  Scction). 

Wkfle  resembling  the  parabola  in  extending  to  Infinity,  the  curve 
!•«  dosesK  aftnitics  to  the  ellipse.  Thus  it  lia«  a  real  centre,  two 
foci,  two  directrices  and  two  vertices;  the  transverse  axis,  joining 
the  vertices,  corresponds  to  the  maior  axis  of  the  elH^,  and  the 
bne  through  the  centre  and  perpenakular  to  this  axis  is  called  the 
coQfvgatc  axis,  and  corresponds  to  the  minor  axis  of  the  ellipse; 
atmrt  these  axes  the  curve  js  symmetrical.  The  curve  docs  not 
09pe*r  Co  intenect  the  conjueate  axis,  but  the  introduction  of 
ries  permits  ns  to  rpcard  it  as  cutting  this  axis  in  two  unreal 
Calling  the  foci  S,  S',  the  real  vertices  A,  A\  the  extremities 
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of  the  curve;  they  are  the  tangents  from  the  centre,  and  hence 
touch  the  curve  at  infinity.  These  two  lines  may  be  pictured  in  the 
irt  solido  definition  as  the  section  of  a  cone  by  a  plane  throush  its 
vertex  and  parallel  to  the  plane  generating  the  hyperbola.  If  the 
asymptotes  be  perpendicular,  or,  in  other  words,  the  principal  axes 
be  equal,  the  curve  is  called  the  rectangular  hyperbola.  The  hypcr> 
bola  which  has  for  its  transverse  and  conjugate  axes  the  transverse 
and  conjugate  axes  of  another  hyperbola  is  said  to  be  the  conjugate 
hyperbola. 

borne  properties  of  the  curve  will  be  briefly  stated:  If  PN  be  the 
ordinate  of  the  point  P  on  the  curve,  AA'  the  vertices,  X  the  meet  of 
the  directrix  and  axis  and  C  the  centre,  then  PN*:  AN.NA':  : 
SX> :  AX.A'X,  i.e.  PN<  is  to  AN  .N  A'  in  a  constant  ratio.  The  circle 
on  AA' as  diameter  is  called  the  auxiliariy^  circle;  obviously  AN.NA' 
equals  the  square  of  the  tangent  to  this  circle  from  N,  and  hence  the 
ratio  of  PN  to  the  tangent  to  the  auxiliarly  circle  from  N  equals  the 
ratio  of  the  conjugate  axis  to  the  transverse.  We  may  oboerve 
that  the  asymptotes  intersect  this  circle  in  the  same  points  as  the 
directrices.  An  important  property  b:  the  difference  of  the  focal 
distances  of  any  point  on  the  curve  equals  the  transverse  axis. 
The  tangent  at  any  point  bisects  the  angle  between  the  focal  dis- 
tances 01  the  point,  and  the  normal  is  equally  inclined  to  the  focal 
distances.  Also  the  auxiliarly  circle  b  the  locus  of  the  feet  of  the  per- 
pendiculara  from  the  foci  on  any  tangent.  Two  tangents  from  any 
point  are  eoually  inclined  to  the  focal  distance  of  the  point.  If  the 
tangent  at  P  meet  the  conjugate  axis  in  f,  and  the  transverse  in  N. 
then  Ct.  PN-BC*;  simibrly  if  i  and  G  be  the  corresponding  inter- 
sections of  the  normal,  PG  :  Pg  :  :  BO  :  AC.  A  dbmeter  is  a  line 
through  the  centre  and  terminated  by  the  curve:  it  bisects  all  chords 
parallel  to  the  tangents  at  its  extremities;  the  dbmeter  parallel  to 
these  chords  b  its  conjugate  dbmeter.  Any  dbmeter  is  a  mean 
proportional  between  the  transverse  ans  and  the  focal  chord  parallel 
to  tne  dbmeter.  Any  line  cuts  off  equal  dbunces  between  the  curve 
and  the  asymptotes.  If  the  tangent  at  P  meets  the  asymptotes  in 
R,  R',  then  CR.CR'<-CS^.  The  geometry  of  the  rectangubr  hyper- 
bob  b  simplified  by  the  fact  that  its  principal  axes  are  equal. 

Analytiodly  the  hyperbob  b  given  by  ax'-h2ibcy-f&/4-2fx+ 
2fy-|-c«o  wherein  ob>li?.  Referred  to  the  centre  thb  becomes 
Ax"-h2H*y-|-B/-|-C-o;  and  if  the  axes  of  coordinates  be  the 
principal  axes  of  the  curve|  the  equation  b  further  simplified  to 
Ax'-By^Ct  or  if  the  semi-transverse  axis  be  a,  and  the  semi- 
conjugate  6,  s^/a*-W4*»i.  Thb  b  the  most  commonly  used  form. 
In  the  rectangular  hyperbob  a— 6;  hence  its  equation  bx^y«o. 
The  equations  to  the  asymptotes  are  x/a »  *y/6  and  x^^^y  respec- 
tively. Referred  to  the  asymptotes  as  axes  the  general  equation 
becomes  xy^A*;  obviously  the  axes  are  oblique  in  the  general 
hyperbob  and  rectangubr  in  the  rectangubr  hyperbola.  The  values 
of  the  consunt  A*  are  \{a*+tP)  and  ia'  respectively.  (Sec 
GEOMETibv:  Analyticai;  ProjecUoe.) 

HTPBRBOLB  (from  Gr.  inrtpfiiXKeip,  to  throw  beyond),  a 
figure  of  rhetoric  whereby  the  speaker  expresses  more  than 
the  truth,  in  order  to  produce  a  vivid  impression;  hence,  an 
exaggeration. 

HTPBRBOREANS  Ctmpfidptoi,  *Tirep/36pcuK).  a  mythical 
people  intimately  connected  with  the  worship  of  Apollo.  Their 
name  does  not  occur  in  the  Iliad  or  the  Odyssey,  but  Herodotus 
(iv.  32)  states  that  they  were  mentioned  in  Hesiod  and  in  the 
Epigoni,  an  epic  of  the  Tbeban  cycle.  According  to  Herodotus, 
two  maidens,  Opb  and  Arge,  and  bter  two  others,  Hyperoche 
and  Laodice,  escorted  by  five  men,  called  by  the  Ddians  Per- 
phercCs,  were  sent  by  the  Hyperboreans  with  certain  offerings 
to  Ddos.  Finding  that  their  messengers  did  not  return,  the 
Hyperboreans  adopted  the  |dan  of  wrapping  the  offerings  in 
wheat-straw  and  requested  their  neighbours  to  hand  them  on 
to  the  next  nation,  and  so  on,  till  they  finally  reached  Delos. 
The  theory  of  H.  L.  Ahrens,  that  Hyperboreans  and  Perphereb 
are  identical,  b  now  widely  accepted.  In  some  of  the  dialects 
of  northern  Greece  (especially  Macedonia  and  Delphi)  ^  had  a 
tendency  to  become  0.  The  original  form  of  Utp^pks  was 
itnp^firai  or  inrkp4»fioi  ("  those  who  carry  over "),  which 
becoming  intkpfiopoi  gave  rise  to  the  popular  derivation  from 
/Sopktt  ("  dwellers  beyond  the  north  wind  ").  The  Hyper- 
boreans were  thus  the  bearers  of  the  sacrificial  gifts  to  Apollo 
over  land  and  sea,  irrespective  of  their  home,  the  name  being 
given  to  Delphians,  Thessalians,  Athenians  and  Delians.  It  is 
objected  by  O.  Schrttder  that  the  form  Ocp^pkt  requires  a  passive 
meaning,  "  those  who  are  carried  round  the  altar,"  perhaps 
dancers  like  the  whirling  dervishes;  dbtinguishing  them  from 
the  Hyperboreans,  he  explains  the  latter  as  those  who  live  "  above 
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the  mountains,"  that  is,  !n  heaven.  Under  the  influence  of  the 
derivation  from  JSo/mat,  the  home  of  the  Hyperboreans  was 
placed  in  a  region  beyond  the  north  wind,  a  paradise  like  the 
Elysian  plains,  inaccessible  by  hind  or  sea,  whither  Apollo  could 
remove  those  mortab  who  had  lived  a  life  of  piety.  It  was  a 
land  of  perpetual  sunshine  and  great  fertility;  its  inhabitants 
were  free  from  disease  and  war.  The  duration  of  their  life  was 
looo  years,  but  if  any  desired  to  shorten  it,  he  decked  himself 
with  garlands  and  threw  himself  from  a  rock  into  the  sea.  The 
close  connexion  of  the  Hyperboreans  with  the  cult  of  Apollo 
may  be  seen  by  comparing  the  Hyperborean  myths,  the  characters 
of  which  by  their  names  mostly  recall  Apollo  or  Artemis  (Agyieus, 
Opis,  Hecaergos,  Lozo),  with  the  ceremonial  of  the  ApolUne 
worship.  No  meat  was  eaten  at  the  Pyanepsia;  the  Hyper- 
boreans were  vegetarians.  At  the  festival  of  Apollo  at  Leucas 
a  victim  flung  himself  from  a  rock  into  the  sea,  like  the  Hyper- 
borean who  was  tired  of  life.  According  to  an  Athenian  decree 
(380  B.C.)  asses  were  sacrificed  to  Apollo  at  Delphi,  and  Pindar 
(Pytkiat  X.  33)  speaks  of  '*  hecatombs  of  asses  "  being  offered  to 
him  by  the  Hyperboreans.  As  the  latter  conveyed  sacrificial 
gifts  to  Delos  hidden  in  wheat -straw,  so  at  the  Thargelia  a  sheaf 
of  com  was  carried  round  in  procession,  concealing  a  symbol  of 
the  god  (for  other  resemblances  see  Crusius's  article).  Although 
the  Hyperborean  legends  arc  mainly  connected  with  Delphi  and 
Dclos,  traces  of  them  are  found  in  Argos  (the  stories  of  Heracles, 
Perseus,  lo),  Attica,  Macedonia,  Thrace,  Sicily  and  Italy  (which 
Niebuhr  indeed  considers  their  original  home).  In  modem  times 
the  name  has  been  applied  to  a  group  of  races,  which  includes  the 
Chukchis,  Koryaks,  Yukaghirs,  Ainus,  Giljraks  and  Kamcha- 
dales,  inhabiting  the  arctic  regions  of  Asia  and  America.  But  if 
ever  ethnically  one,  the  Asiatic  and  American  branches  are  now 
as  far  apart  from  each  other  as  they  both  are  from  the  Mongolo- 
Tatar  stock. 

See  O.  Crusius  in  Roschcr*t  Lexikon  der  Mylkologie;  O.  SchrOder 
in  Arckiv  fur  Religionstoissenschaft  (1904),  viii.  69;  W.  Mann- 
hardc.  Waid-  und  Feldkulte  (1905);  L.  R.  FamcU,  Cults  of  the  Creek 
States  (1907),  iv.  100. 

HTPBRBIDE8  (c.  390-322  B.C.),  one  of  the  ten  Attic  orators, 
was  the  son  of  Glaucippus,  of  the  deme  of  CoUytus.  Having 
studied  under  Isocrates,  he  began  life  as  a  writer  of  speeches 
for  the  courts,  and  in  360  he  prosecuted  Autocles,  a  general 
charged  with  treason  in  Thrace  (frags.  sS-^St  Blass).  At  the 
time  of  the  so-called  "  Social  War "  (35S-355)  he  kccused 
Aristophon,  then  one  of  the  most  influential  men  at  Athens, 
of  malpractices  (frags.  40-44,  Blass),  and  impeached  Philocrates 
(343)  for  high  treason.  From  the  peace  of  346  to  324  Hypereides 
supported  Demosthenes  in  the  struggle  against  Macedon;  but 
in  the  affair  of  Harpalus  he  was  one  of  the  ten  public  prosecutors 
of  Demosthenes,  and  on  the  exile  of  his  former  leader  he  became 
the  head  of  the  patriotic  party  (324).  After  the  death  of 
Alexander,  he  was  the  chief  promoter  of  the  Lamian  war  against 
Antipater  and  Craterus.  After  the  decisive  defeat  at  Crannon 
(333),  Hypereides  and  the  other  orators,  whose  surrender  was 
demanded  by  Antipater,  were  condemned  to  death  by  the 
Athenian  partisans  of  Macedonia.  Hypereides  fled  to  Aegina, 
but  Antipater's  emissaries  dragged  him  from  the  temple  of 
Acacus,  where  he  had  taken  refuge,  and  put  him  to  death; 
according  to  others,  he  was  taken  before  Antipater  at  Athens 
or  Cleonae.  His  body  was  afterwards  removed  to  Athens  for 
burial. 

Hypereides  was  an  ardent  pursuer  of  "  the  beautiful,"  which 
in  his  time  generally  meant  pleasure  and  luxury.  His  temper 
was  easy-going  and  humorous;  and  hence,  though  in  his  develop- 
ment of  the  periodic  sentence  he  followed  Isocrates,  the  essential 
tendencies  of  his  style  are  those  of  Lysias,  whom  he  surpassed, 
however,  in  the  richness  of  his  vocabulary  and  in  the  variety  of 
his  powers.  His  diction  was  plain  and  forcible,  though  he 
occasionally  indulged  in  long  compound  words  probably  borrowed 
from  the  Middle  Comedy,  with  which,  and  with  the  everyday 
life  of  bis  time,  he  was  in  full  sympathy.  His  composition  was 
■*'*nple.  He  was  specially  distinguished  for  subtlety  of  expression, 
^  and  wit,  as  well  as  for  tact  in  approaching  his  case  and 


handling  his  subject  matter.    Sir  R.  C.  Jebb  sums  up  the  critic 

of   paeudo-Longinus    (De   suhlimitaU,   34)    in    the    phrase — 

"  Hypereides  was  the  Sheridan  of  Athens." 

Seventy-seven  speeches  were  attributed  to  Hypereides.  of  ivliicli 
twenty-five  were  regarded  as  spurious  even  by*  ancient  critics. 
It  u  aakl  that  a  MS.  of  roost  of  the  speeches  was  m  existence  ia  ahe 
1 6th  century  in  the  library  of  Matthias  CcKvinus,  king  of  HuvM^ry. 
at  Of  en,  but  was  destroyed  at  the  capture  of  the  city  by  theTitrfcs 
in  1526.  Only  a  few  fragments  were  known  until  comparatively 
recent  times.  In  1847  large  fragments  of  his  speeches  Against 
Demosthenes  (see  above)  and  For  Lycopkron  (incidentally  interesting 
as  elucidating  the  order  of  marriage  processions  and  other  details 
of  Athenian  life,  and  the  Athenian  government  of  Lemnos),  and  the 
whole  of  the  For  Euxenippus  (c.  ^30,  a  locus  dassicus  an  AmnrrttXlm*.  or 
state  prosecutions),  were  found  m  a  tomb  at  Thebes  in  Egypc.  and 
in  i8s6a  considerable  portion  of  a  X670S  frtrA^iat,  a  Funeral  Oraiion 
over  Leosthenes  and  hts  comrades  who  had  fallen  in  the  Lamian  m-ar, 
the  best  extant  specimen  of  epideictic  oratory  (lee  Babinotox, 
Churchill).  Towards  the  end  of  the  century  further  diacoveriea 
were  made  of  the  conclusion  of  the  speech  Against  Pkilippides 
(dealing  with  a  ypoi^  vcipa»dyi«r,  or  indictment  for  the  prt^xysal  of 
an  unconstitutional  measure,  ariung  out  of  the  disputes  oC  the 
Macedonian  and  anti-Macedonianpartiesat  Athefu),andof  the  ^vhale 
of  the  AgainA  Athenogenes  (a  pcriumer  accused  of  fraud  in  the  sale 
of  his  business).  These  have  oeen  edited  by  F.  G.  Kenyon  (1893). 
An  important  speech  that  b  lost  is  the  Deliacus  (frags.  67-75,  Bias*) 
on  the  presidency  of  the  Delian  temple  claimed  by  both  Athens  and 
Delos,  which  was  adjudged  by  the  Amphictyons  to  Athens. 

On  Hypereides  generally  see  pseudo-Plutarch,  Decern  oraioranm 
vitae;  F.  Blass,  AUiscke  Beredsamkeit,  iii.;  R.  C.  Jebb,  JltHc 
Oratorst  ii.  381.  A  full  list  of  editions  and  ankles  is  given  in  F. 
Blass,  Hypiridis  oraiiones  sex  cum  ceterarum  Jragmeniis  <i894« 
Teubner  scries),  to  which  may  be  added  I.  Basn,  Le  Quattro  Oraxioni 
di  Jperide  (introduction  and  notes,  1888).  and  L.E.  Sandys  ia 
Oassical  Review  (January  1895)  (a  review  of  the  editions  of  Kenyon 
and  Blass).  For  the  discourse  against  Athenogenes  see  H.  >\  cil« 
Etudes  tur  rasUiquili  gjrecque  (1900). 

HYPERION,  in  Creek  mythology,  one  of  the  Titans,  son  of 
Uranus  and  Gaea  and  father  of  Helios,  the  sun-god  (Hesiod, 
Theog.  X34,  371;  ApoUodorus  L  x.  2).  In  the  well-known 
passage  in  Shakespeare  {Hamlet,  La:"  Hyperion  to  a  satyr,** 
where  as  in  other  poets  the  vowel  4-  though  really  lon^,  is 
shortened  for  metrical  reasons)  Hyperion  is  used  for  Apollo  as 
expressive  of  the  idea  of  beauty.  The  name  is  often  used  as 
an  epithet  of  Helios,  who  is  himself  sometimes  called  simply 
Hyperion.  It  is  explained  as  ( i )  he  who  moves  above  {Inftp-uaety , 
but  the  quantity  of  the  vowel  is  against  this;  (a)  he  who  is 
above  (vn/H-wy).  Others  take  it  to  be  a  patronymic  in  fonn, 
like  KpoMUf,  MoXZwr. 

HYPERSTHENB,  a  xock-forming  mineral  belonging  to  tise 
group  of  orthorhombic  pyroxenes.  It  differs  from  the  other 
members  (enstatite  [q.v.\  and  bronzite)  of  this  group  in  containins 
a  considerable  amount  of  iron  replacing  magnesium:  the 
chemical  formula  is  (Mg,Fe)SiOs.  Distinctly  developed  crystals 
are  rare,  the  mineral  being  usually  found  as  foliated  masses 
embedded  in  those  igneous  rocks — norite,  hypersthene-andesitc» 
&c. — of  which  it  forms  an  essential  constituent.  The  coarsely 
grained  labradorile-hypcrsthene-rock  (norite)  of  the  island  of 
St  Paul  off  the  coast  of  Labrador  has  furnished  the  most  typical 
material;  and  for  this  reason  the  mineral  has  been  knowm  as 
"  Labrador  hornblende  "  or  paulite.  The  colour  is  brownish* 
black,  and  the  pleochrism  strong;  the  hardness  is  6,  and  the 
specific  gravity  3-4-3-5.  On  certain  surfaces  it  displays  a  brillia.nt 
copper-red  metallic  sheen  or  schiller,  which  has  the  same  ori^n 
as  the  bronzy  sheen  of  bronzite  (f.v.),  but  is  even  more  pronounced. 
Like  bronzite,  it  is  sometimes  cut  and  polished  for  ornamental 
purposes.  (L.  J.  S.) 

HYPERTROPHY  (Gr.  \nrk(>,  over,  and  rpo^,  nourtshn»ent), 
a  term  in  medicine  employed  to  designate  an  abnormal  'increause 
in  bulk  of  one  or  more  of  the  organs  or  component  tissues  of  the 
body  (see  Pathology).  In  its  strict  sense  this  term  can  only 
be  applied  where  the  increase  affects  the  natural  textures  of  a 
part,  and  is  not  applicable  where  the  enlargement  is  due  to  the 
presence  of  some  extraneous  morbid  formation.  Hypertrophy 
of  a  part  may  manifest  itself  either  by  simply  an  increase  in 
the  size  of  its  constituents,  or  by  this  combined  with  an  increase 
in  their  number  (hyperplasia).  In  numy  instances  both 
associated. 


HYPNOTISM 


2Qt 


The  oonditiont  giving  rise  to  hypertrophy  are  the  reverM 
of  tboae  described  es  producing  Atkophy  (^.v.).  They  are 
ooodady  stated  by  Sir  James  Paget  as  being  chiefly  or  only 
three,  namdy:  (i)  the  increased  exercise  of  a  part  in  its  healthy 
functioos;  (a)  an  increased  accumulation  in  the  blood  of  the 
particuiar  materials  which  a  part  appropriates  to  its  nutrition 
or  in  secretion;  and  (j)  an  increased  afflux  of  healthy  blood. 

Illustrations  are  furnished  of  the  first  of  these  conditions  by 
the  high  development  of  muscular  tissue  under  habitual  active 
exercise;  of  the  second  in  the  case  of  obesity,  which  is  an  hyper- 
trophy of  the  fatty  tissues,  the  elements  of  which  are  furnished 
by  the  Uood;  and  of  the  third  in  the  occasional  overgrowth  of 
hair  in  the  neighbourhood  of  parts  which  are  the  seat  of  inflam- 
mation. Obviously  therefore,  in  many  instances,  hypertrophy 
cannot  be  rq^ardod  as  a  deviation  from  health,  but  rather  on 
the  cootraiy  as  indicative  of  a  high  degree  of  nutrition  and 
physical  power.  Even  in  those  cases  where  it  is  found  associated 
with  disease,  it  b  Qften  produced  as  a  salutary  effort  of  nature 
to  compensate  for  obstructions  or  other  difficulties  which  have 
arisen  in  the  system,  and  thus  to  ward  off  evil  consequences. 
No  better  example  of  this  can  be  seen  than  in  the  case  of  certain 
forms  ol  heart  disease,  where  from  defect  at  some  of  the  natural 
orifices  of  that  organ  the  onward  flow  of  the  blood  is  interfered 
with,  and  would  soon  give  rise  to  serious  embarrassment  to  the 
diculation,  were  it  not  that  behind  the  seat  of  obstruction 
the  heart  gradually  becomes  hypertrophied,  and  thus  acquires 
greater  propelling  power  to  overcome  the  resistance  in  front. 
Again,  it  has  been  noticed,  in  the  case  of  certain  double  organs 
sach  as  the  kidneys,  that  when  one  has  been  destroyed  by  disease 
the  other  has  become  hypertrophied  to  such  a  d^;ree  as  enables 
it  to  discharge  the  functions  of  both. 

Hypertrophy  may,  however,  in  certain  drcumstancea  con- 
stitute a  disease,  as  in  ^itre  and  clephantiasb  (^.s-),  and  also 
in  the  case  of.  certain  tumours  and  growths  (such  as  cutaneous 
excrescences,  fatty  tumours,  mucous  polypi,  &c.),  which  are 
simply  enlargements  of  normal  textures.  Hypertrophy  does 
not  in  aO  cases  involve  an  increase  in  bulk;  for,  just  as  in 
atrophy  there  may  be  no  diminution  in  the  sise  of  the  affected 
Ofgan,  80  in  hypertrophy  there  may  be  no  increase.  This  is 
apt  to  be  the  case  where  certain  only  of  the  elements  of  an  organ 
■ndexyo  increase,  while  the  others  remain  unaffected  or  are 
actoaOy  atrophied  by  the  pressure  of  the  hypertrophied  tissue, 
as  b  seen  in  the  disease  known  as  cirrhosis  of  the  liver. 

A  spmious  hsrpertrophy  b  observed  in  the  rare  disease  to  which 
G.  B.  Duchcnne  applied  the  name  of  pseudo-kypertropkic  paralysis. 
Thb  aifanent,  which  a(^>ears  to  be  confined  to  children,  consbts 
essentially  of  a  progressive  loss  of  power  accompanied  with  a 
remarkable  enlaxgement  of  certain  muscles  or  groups  of  muscles, 
more  rarely  of  the  whole  muscular  system.  Thb  increase  of 
bUk  is,  however,  not  a  true  hypertrophy,  but  rather  an  excessive 
develofMnent  of  connective  tissue  in  the  substance  of  the  muscles, 
the  proper  texture  of  which  tends  in  consequence  to  undergo 
atrophy  or  degeneration.  The  appearance  presented  by  a  child 
soffering  from  thb  disease  b  striking.  The  attitude  and  gait 
are  reasaikably  altered,  the  child  standing  with  shoulders  thrown 
back,  oull  of  the  badi  deeply  curved  inwards,  and  legs  wide 
apart,  iHnle  walking  b  accompanied  with  a  peculiar  swinging 
or  rocking  movement.  The  calves  of  the  legs,  the  buttocks, 
the  arascki  of  the  back,  and  occasionally  other  muscles,  are 
to  be  unduly  enlarged,  and  contrast  strangely  with  the 
leeMcneas.  The  progress  of  the  disease  b  marked  by 
failure  of  locomotory  power,  and  ultimately  by  com- 
plete paralytb  of  the  limbs.  The  malady  b  little  amenable  to 
treatment,  and,  although  often  prolonged  for  years,  generally 
proves  fatal  before  the  period  of  maturity. 

HirMlfJIII*  a  term  now  in  general  use  as  covering  all  that 
peitaias  to  the  art  of  inducing  the  hypnotic  state,  or  h3rpnosb, 
and  to  the  study  of  that  state,  its  conditions,  peculiarities  and 
effects.  Hypnosb  b  a  condition,  allied  to  normal  sleep  (Gr. 
ttmm),  which  can  be  induced  in  a  large  majority  of  normal 
pumus.  Its  most  characterbtic  and  constant  symptom  b 
the  iacicascd  suggestibility  of  the  subject  (see  Suggestion). 


Other  ^mptoms  are  very  varied  and  differ  widely  in  different 
subjects  and  in  the  same  subject  at  different  times.  There  can 
be  no  doubt  that  the  increased  suggestibility  and  all  the  other 
symptoms  of  hypnosb  imply  some  abnormal  condition  of  the 
brain  of  a  temporary  and  harmless  nature.  It  would  seem 
that  in  all  ages  and  in  almost  all  cotmtries  individuab  have 
occasionally  fallen  into  abnormal  states  of  mind  more  or  Jess 
closely  resembling  the  h3rpnotic  state,  and  have  thereby  excited 
the  superstitious  wonder  of  their  fellows.  In  some  cases  the 
state  has  been  deliberately  induced,  in  others  it  has  appeared 
spontaneously,  generally  under  the  influence  of  some  emotional 
excitement.  The  most  familiar  of  these  allied  states  b  the 
somnambulism  or  sleep-walking  to  which  some  persons  seem  to 
be  hereditarily  disposed.  Of  a  rather  different  type  are  the 
states  of  ecstasy  into  which  religious  enthusiasts  have  occasion- 
ally fallen  and  which  were  especially  frequent  among  the  peoples 
of  Europe  during  the  middle  ages.  While  in  thb  condition 
Individuab  have  appeared  to  be  insensitive  to  all  impressions 
made  on  their  sense-organs,  even  to  such  as  would  excite  acute 
pain  in  normal  persons,  have  been  capable  of  maintaining  rigid 
postures  for  long  periods  of  time,  have  experienced  vivid 
hallucinations,  and  have  produced,  through  the  power  of  the 
Imagination,  extraordinary  organic  changes  in  the  body,  such 
as  the  bloody  stigmata  on  the  hands  and  feet  in  several  well- 
attested  instances.  It  has  been  proved  in  recent  years  that 
effects  of  all  these  kinds  may  be  produced  by  hypnotic  suggestion. 
Different  again,  but  closely  paralleled  by  some  subjects  In  hyp- 
nosb, b  the  state  of  laiak  into  which  a  certain  proportion  of 
persons  of  the  Malay  race  are  liable  to  fall.  These  persons,  if 
their  attention  b  suddenly  and  forcibly  drawn  to  any  other 
person,  will  begin  to  Imitate  hb  every  action  and  attitude,  and 
may  do  so  in  spite  of  their  best  efforts  to  restrain  their  imitative 
movements.  Among  the  half-bred  French-Canadians  of  the 
forest  regions  of  Canada  occur  individuab,  known  as  "  jumpers," 
who  are  liable  to  fall  suddenly  into  a  similar  state  of  abject 
imitativeness,  and  the  same  peculiar  behaviour  has  been  observed 
among  some  of  the  remote  tribes  of  Siberia. 

The  deliberate  induction  of  states  identical  with,  or  closely 
allied  to,  hypnosis  b  practised  by  many  barbarous  and  savage 
peoples,  generally  for  ceremonial  purposes.  Thus,  certain 
dervbhes  of  Algiers  are  said  to  induce  In  themselves,  by  the  aid 
of  the  sound  of  drums,  monotonous  songs  and  movements,  a 
state  in  which  they  are  insensitive  to  pain,  and  a  similar  practice 
of  religious  devotees  b  reported  from  Tibet.  Perhaps  the  most 
marvellous  achievement  among  well-attested  cases  of  thb  sort 
b  that  of  certain  yogis  of  Hindustan;  by  long  training  and 
practice  they  seem  to  acquire  the  power  of  arresting  almost 
completely  all  their  vital  functions.  An  Intense  effort  of  abstrac- 
tion from  the  impressions  of  the  outer  world,  a  prolonged  fixation 
of  the  eyes  upon  the  nose  or  in  some  other  strained  position  and 
a  power  of  greatly  slowing  the  respiration,  these  seem  to  be 
important  features  of  their  procedure  for  the  attainment  of  their 
abnormal  states. 

In  spite  of  the  wide  dbtribution  in  time  and  space,  and  the 
not  very  infrequent  occurrence,  of  these  instances  of  states 
Identical  with  or  allied  to  hypnosbi  some  three  centuries  of 
enthusiastic  investigation  and  of  bitter  controversy  were  required 
to  establbh  the  occurrence  of  the  hypnotic  state  among  the  facts 
accepted  by  the  world  of  European  science.  Scientific  interest 
In  them  may  be  traced  back  at  least  as  far  as  the  end  of  the  i6th 
century.  ParaceUus  had  founded  the  "  sympathetic  system  " 
of  medicine,  according  to  which  the  stars  and  other  bodies, 
especially  magnets,  influence  men  by  means  of  a  subtle  emanation 
or  fluid  that  pervades  all  space.  J.  B.  van  Helmont,  a  dis- 
tinguished man  of  science  of  the  latter  part  of  the  i6th  century, 
extended  thb  doctrine  by  teaching  that  a  simQar  magnetic  fluid 
radiates  from  men,  and  that  it  can  be  guided  by  their  wilb  to 
influence  directly  the  minds  and  bodies  of  others.  In  the  middle 
of  the  17th  century  there  appeared  In  England  several  persons 
who  claimed  to  have  the  power  of  curing  diseases  by  stroking 
with  the  hand.  Notable  amongst  these  was  Valentine  Great  rakes, 
of  Affane,  in  the  county  of  Waterford,  Ireland,  who  was  born  in 
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February  1628,  and  who  attracted  great  attention  in  England 
by  his  supposed  power  of  curing  the  king's  evil,  or  scrofula. 
Many  of  the  most  distinguished  scientific  and  theological  men 
of  the  day,  such  as  Robert  Boyle  and  R.  Cudworth,  witnessed 
and  attested  the  cures  supposed  to  be  effected  by  Grcatrakes, 
and  thousands  of  sufferers  crowded  to  him  from  all  parts  of 
the  kingdom.  About  the  middle  of  the  i8th  century  John  Joseph 
Gassner,  a  Roman  Catholic  priest  in  Swabia,  took  up  the  notion 
that  the  majority  of  diseases  arose  from  demoniacal  possession, 
and  could  only  be  cured  by  exorcism.  His  method  was  un- 
doubtedly similar  to  that  afterwards  followed  by  Mesmer  and 
others,  and  he  had  an  extraordinary  influence  over  the  nervous 
systems  of  his  patients.  Gassner,  however,  believed  his  power 
to  be  altogether  supernatural. 

But  it  was  not  until  the  latter  part  of  the  iSth  century  that 
the  doctrine  of  a  magnetic  fluid  excited  great  popular  interest 
and  became  the  subject  of  fierce  controversy  in  the  scientific 
world.  F.  A.  Mesmer  iq.v.),  a  physician  of  Vienna,  was  largely 
instrumental  in  bringing  the  doctrine  into  prominence.  He 
developed  it  by  postulating  a  specialized  variety  of  magnetic 
fluid  which  he  called  animal  magnetism;  and  he  claimed  to  be 
able  to  cure  many  diseases  by  means  of  this  animal  magnetism, 
teaching,  also,  that  it  may  be  imparted  to  and  stored  up  in  inert 
objects,  which  are  thereby  rendered  potent  to  cure  disease. 

It  would  seem  that  Mesmer  himself  was  not  acquainted  with 
the  artificial  somnambulism  which  for  nearly  a  century  was  called 
mesmeric  or  magnetic  sleep,  and  which  is  now  familiar  as  hypnosis 
of  a  well-marked  degree.  It  was  observed  and  described  about 
the  year  1780  by  the  marquis  de  Puys^gur,  a  disciple  of  Mesmer, 
who  showed  that,  while  subjects  were  in  this  state,  not  only  could 
some  of  their  diseases  be  cured,  but  also  their  movements  could 
be  controlled  by  the  "  magnetizer,"  and  that  they  usually 
remembered  nothing  of  the  events  of  the  period  of  sleep  when 
restored  to  normal  consciousness.  These  are  three  of  the  most 
important  features  of  hypnosis,  and  the  modem  study  of  hypnot- 
ism may  therefore  be  said  to  have  been  initiated  at  this  date  by 
Puys£gur.  For,  though  it  is  probable  that  this  state  had  often 
been  induced  by  the  earlier  magnetists,  they  had  not  recognized 
that  the  peculiar  behaviour  of  their  patients  resulted  from  their 
being  plunged  into  this  artificial  sleep,  but  had  attributed  all 
the  symptoms  they  observed  to  the  direct  physical  action  of 
external  agents  upon  the  patients. 

The  success  of  Mesmer  and  his  disciples,  especially  great  in 
the  fashionable  world,  led  to  the  appointment  in  Paris  of  a 
royal  commission  for  the  investigation  of  their  claims.  The 
commission,  which  included  men  of  great  eminence,  notably 
A.  L.  Lavoisier  and  Benjamin  Franklin,  reported  in  the  year 
1784  that  it  could  not  accept  the  evidence  for  the  existence  of 
the  magnetic  fluid;  but  it  did  not  express  an  opinion  as  to  the 
reality  of  the  cures  said  to  be  effected  by  its  means,  nor  as  to  the 
nature  of  the  magnetic  sleep.  This  report  and  the  social  up- 
heavals of  the  following  years  seem  to  have  abolished  the  public 
interest  in  "  animal  magnetism  "  for  the  space  of  one  generation; 
after  which  Alexandre  Bertrand,  a  Parisian  physician,  revived 
it  by  his  acute  investigations  and  interpretations  of  the  pheno- 
mena. Bertrand  was  the  first  to  give  an  explanation  of  the  facts 
of  the  kind  that  is  now  generally  accepted.  He  exhibited  the 
affinity  of  the  "  magnetic  sleep  "  to  ordinary  somnambulism,  and 
he  taught  that  the  peculiar  effects  are  to  be  regarded  as  due  to  the 
suggestions  of  the  operator  working  themselves  out  in  the  mind 
and  body  of  the  "  magnetized  "  subject,  i.e.  he  regarded  the 
influence  of  the  magnetizer  as  exerted  in  the  first  instance  on 
the  mind  of  the  subject  and  only  indirectly  through  the  mind 
upon  the  body.  Shortly  after  this  revival  of  public  interest, 
namely  in  the  year  183 1,  a  committee  of  the  Academy  of  Medicine 
of  Paris  reported  favourably  upon  *'  magnetism  "  as  a  thera- 
peutic agency,  and  before  many  years  had  elapsed  it  was 
extensively  practised  by  the  physicians  of  all  European  countries, 
with  few  exceptions,  of  which  England  was  the  most  notable. 
Most  of  the  practitioners  of  this  period  adhered  to  the  doctrine 
^r  *u^  magnetic  fluid  emanating  from  the  operator  to  his  patient, 
acceptance  of  this  doctrine  was  commonly  combined 


with  beUef  in  phrenology,  astrology  and  the  influence  of  roelals 
and  magnets,  externally  applied,  in  curing  disease  and  in  pro- 
ducing a  variety  of  strange  sensations  and  other  affections  of  the 
mind.  These  beliefs,  claiming  to  rest  upon  carefully  observed 
facts,  were  given  a  new  elaboration  and  a  more  imposing  claim 
to  be  scientifically  established  by  the  doctrine  of  odylic  force 
propounded  by  Baron  Karl  von  Reichenbach.  In  this  mass 
of  ill-based  assertion  and  belief  the  valuable  truths  of  "  animal 
magnetism  "  and  the  psychological  explanaUons  of  them  given 
by  Bertrand  were  swamped  and  well-nigh  lost  sight  of.  For  it 
was  this  seemingly  inseparable  association  between  the  facts  of 
hypnotism  and  these  bizarre  practices  and  baseless  beliefs  that 
blinded  the  larger  and  more  sober  part  of  the  scientific  world, 
and  led  them  persistently  to  assert  that  all  this  group  of  alleged 
phenomena  was  a  mass  of  quackery,  fraud  and  superstition. 
And  the  fact  that  magnetism  was  practised  for  pecuniary  gain, 
often  in  a  shameless  manner,  by  exponents  who  claimed  to  cure 
by  its  means  every  conceivable  ill,  rendered  this  attitude  on  the 
part  of  the  medical  profession  inevitable  and  perhaps  excusable, 
though  not  justifiable.  It  was  owing  to  this  baleful  association 
that  John  EUiotson,  one  of  the  leading  London  physicians  of  that 
time,  who  became  an  ardent  advocate  of  '^  magnetism  "  and  who 
founded  and  edited  the  Zoisi  in  the  interests  of  the  subject, 
was  driven  out  of  the  profession.  This  association  mayftierhaps 
be  held,  also,  to  excuse  the  hostile  attitude  of  thej^roedicai 
profession  towards  James  Esdaile,  a  surgeon,  who,  ];j|actising 
in  a  government  hospital  in  Calcutta  among  the  nativesi^f  India, 
performed  many  major  operations,  such  as  the  amputation  of 
limbs,  painlessly  and  with  the  most  excellent  results  by  aid  of 
the  "  magnetic  "  sleep.  For  both  EUiotson  and  Esdaile,  though 
honourable  practitioners,  accepted  the  doctrine  of  the  "  magnetic** 
fluid  and  many  of  the  erroneous  beliefs  that  commonly  were 
bound  up  with  it. 

In  1841  James  Braid,  a  surgeon  of  Manchester,  rediscovered 
independently  Bertrand's  physiological  and  psychological  ex- 
planations of  the  facts,  carried  them  further,  and  placed 
"  hypnotism,"  as  he  named  the  study,  on  a  sound  basis.  Braid 
showed  that  subjects  in  "  magnetic  "  sleep,  far  from  being  in  a 
profoundly  insensitive  condition,  are  often  abnormally  susceptible 
to  impressions  on  the  senses,  and  showed  that  many  of  the 
peculiarities  of  their  behaviour  were  due  to  suggestions,  made 
verbally  or  otherwise,  but  unintentionally,  by  the  operator  or 
by  onlookers. 

It  seems,  on  looking  back  on  the  history  of  hypnotism,  that  at 
this  time  it  was  in  a  fair  way  to  secure  general  recognition  as  a 
most  interesting  subject  of  psychological  study  and  a  valuable 
addition  to  the  resources  of  the  physician.  But  it  was  destined 
once  more  to  be  denied  its  rights  by  official  science  and  to  fall 
back  into  disrepute.  This  was  due  to  the  coincidence  about  the 
year  1848  of  two  events  of  some  importance,  namely — the  dis- 
covery of  the  anaesthetic  properties  of  chloroform  and  the  sudden 
rise  of  modern  spiritualism.  The  former  afforded  a  very  con- 
venient substitute  for  the  most  obvious  practical  application 
of  hypnotism,  the  production  of  anaesthesia  during  surgical 
operations;  the  latter  involved  it  once  more  in  a  mass  of  fraud 
and  superstition,  and,  for  the  popular  mind,  drove  it  back  to  the 
region  of  the  marvellous,  the  supernatural  and  the  dangerous, 
made  it,  in  fact,  once  more  a  branch  of  the  black  art. 

From  this  time  onward  there  took  place  a  gradual  differentia- 
tion of  the  "  animal  magnetism  "  of  the  i8th  century  into  two 
diverging  branches,  hypnotism  and  spiritualism,  two  branches 
which,  however,  are  not  yet  entirely  separated  and,  perhaps, 
never  will  be.  At  the  same  time  the  original  system  of  **  animal 
magnetism  '*  has  lived  on  in  an  enfeebled  condition  and  is  now 
very  neariy,  though  not  quite,  extinct. 

In  the  development  of  hypnotism  since  the  time  of  Braid  we 
may  distinguish  three  lines,  the  physiological,  the  psychological 
and  the  pathological.  The  last  may  be  dismissed  in  a  few  words. 
Its  principal  representative  was  J.  M.  Charcot,  who  taught  at 
the  Salp^triffre  in  Paris  that  hypnosis  is  essentially  a  symptom 
of  a  morbid  condition  of  hysteria  or  hystero-epilepsy.  This 
doctrine,  which,  owing  to  the  great  repute  enjoyed  by  Charcot, 
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has  dene  moch  to  retard  tbe  application  of  hypnotism,  is  now 
completdy  discredited.  The  workers  of  tbe  physiological  party 
sttftched  special  importance  to  the  fixation  of  the  eyes,  or  to 
ochcr  forms  of  long  continued  and  monotonous,  or  violent,  sensory 
stimulation  in  the  induction  of  hypnosis.  They  believed  that  by 
acting  on  tbe  senses  in  these  ways  they  induced  a  peculiar  con- 
dition of  the  nervous  system,  which  consisted  in  the  temporary 
abolition  of  the  cerebral  functions  and  the  consequent  reduction 
of  the  subject  to  machine-like  unconaciotis  automatism.  The 
leading  eaqwnent  of  this  view  was  R.  Heidenhain,  professor  of 
physiology  at  Breslau,  whose  experimental  investigations  played 
a  large  part  in  convincing  the  scientific  world  of  the  genuineness 
of  the  leading  symptoms  of  hypnosis.  The  purely  psychological 
doctrine  of  hypnosis  puts  aside  all  physical  and  physiological  in- 
flocttces  and  effects  as  of  but  little  or  no  importance,  and  seeks 
a  psychological  explanation  of  the  induction  of  hypnosis  and  of 
all  the  phenomena.  This  dates  from  1884,  when  H.  Bemheim, 
professor  of  medicine  at  Nancy,  published  his  work  De  la  Sugges- 
litn  (republished  in  1887  with  a  second  part  on  the  therapeutics 
of  hypnotism).  Bernheiro  was  led  to  the  study  of  hypnotism 
by  A.  A.  Li^beault,  who  for  twenty  years  had  used  it  very 
lugeiy  and  successfully  in  his  generad  practice  among  the  poor 
of  Nancy.  Li^beault  rediscovered  independently,  and  Bemheim 
made  known  to  the  world  the  truths,  twice  previously  discovered 
and  twice  lost  sight  of,  that  expectation  is  a  most  important 
factor  In  tbe  induction  of  hypnosis,  that  increased  suggestibility 
Is  its  essential  S3rmptom,  and  that  In  general  the  operator  works 
BpoB  his  patient  by  mental  influences.  Although  they  went  too  far 
in  tbe  direction  of  ignoring  the  peculiarity  of  the  state  of  the  brain 
la  hypnosis  and  the  predisposing  effect  of  monotonous  sensory 
stimulation,  and  in  seeking  to  identify  hypnosis  with  normal 
sleep,  tbe  views  of  the  Nancy  investigators  have  prevailed,  and 
are  now  in  the  main  generally  accepted.  Their  methods  of  verbal 
soggestloo  have  been  adopted  by  leading  physicians  in  almost 
all  civilized  countries  and  have  been  proved  to  be  efficacious 
in  the  relief  of  many  disorders;  and  as  a  method  of  psychological 
investigation  h)rpnotism  has  i»oved,  espedally  in  the  hands  of 
the  late  Ed.  Gumey,  of  Dr  Pierre  Janet  and  of  other  investigators, 
capable  of  throwing  much  light  on  the  constitution  of  the  mind, 
has  opened  up  a  number  of  problems  of  the  deepest  interest, 
and  has  done  more  than  any  other  of  the  many  branches  of 
modem  psjfchology  to  show  the  limitations  and  comparative 
barrenness  of  the  old  psychology  that  reUcd  on  introspection 
alone  and  figured  as  a  department  of  general  philosophy.  In 
England,  **  aJways  the  last  to  enter  into  the  general  movement 
of  the  European  mind,"  the  prejudice,  incredulity  and  ignorant 
misrepresentation  with  which  hypnotism  has  everywhere 
been  received  have  resisted  its  progress  more  stubbornly  than 
elsewhere;  but  even  in  England  its  reality  and  its  value  as  a 
therapeutic  agent  have  at  last  been  officially  recognized.  In 
1892,  just  fifty  years  after  Braid  clearly  demonstrated  the  facts 
and  published  explanations  of  them  almost  identical  with  those 
now  accepted,  a  committee  of  the  British  Medical  Association 
reported  favourably  upon  hypnotism  after  a  searching  investiga> 
tion;  it  is  now  regularly  empk>ycd  by  a  number  of  physicians  of 
high  standing,  and  the  formation  In  1907  of "  The  Medical  Society 
lor  tbe  Stody  of  Suggestive  Therapeutics  "  shows  that  the  footing 
ii  has  gained  b  likely  to  be  made  good. 

imdmeti^m  o§  Hypnons. — It  has  now  been  abundantly  proved 
that  hypnosis  can  be  induced  in  the  great  majority  of  normal 
prfsoQS,  provided  that  they  willingly  submit  themselves  to  the 
process.  Several  of  the  most  experienced  operators  have  suc- 
ceeded in  hypnotizing  more  than  90%  of  the  cases  they  have 
attempted,  and  most  of  them  are  agreed  that  failure  to  induce 
hypnosis  In  any  case  is  due  either  to  lack  of  skill  and  tact  on 
the  part  of  the  operator,  or  to  some  unfavourable  mental  con- 
dition of  the  subject.  It  has  often  been  said  that  some  races  or 
peoples  are  by  nature  more  readily  hypnotizable  than  others; 
of  the  French  people  especially  this  has  been  maintained.  But 
tbere  Is  no  sufficient  ground  for  this  statement.  The  differences 
that  midoubtedly  detain  between  populations  of  different 
is  R^wct  to  the  case  or  difficulty  with  which  a  large 


proportion  of  all  persons  can  be  hypnotized  are  sufficiently 
explained  by  the  differences  of  the  attitude  of  the  public  towards 
hypnotism;  in  France,  e.^.,  and  especially  in  Nancy,  hypnotism 
has  been  made  known  to  the  public  chiefly  as  a  recognized 
auxiliary  to  the  better  known  methods  of  medical  treatment, 
whereas  in  England  the  medical  profession  has  allowed  the  public 
to  make  acquaintance  with  hypnotism  through  the  medium  of 
disgusting  stage-performances  whose  only  object  was  to  raise  a 
laugh,  and  has,  with  few  exceptions,  joined  in  the  general  chorus 
of  condemnation  and  mistrust.  Hence  in  France  patients 
submit  themselves  with  confidence  and  goodwill  to  hypnotic 
treatment,  whereas  in  England  It  is  still  necessary  in  most  cases 
to  remove  an  ill-based  prejudice  before  the  treatment  can  be 
undertaken  with  hope  of  success.  For  the  confidence  and  good- 
will of  the  patient  are  almost  essential  to  success,  and  even  after 
hypnosis  has  been  induced  on  several  occasions  a  patient  may 
be  so  influenced  by  injudicious  friends  that  he  cannot  again 
be  hypnotized  or,  if  hypnotized,  is  much  less  amenable  to  the 
power  of  suggestion.  Various  methods  of  hypnotizatlon  are 
current,  but  most  practitioners  combine  the  methods  of  Braid 
and  of  Bemheim.  After  asking  the  patient  to  resign  himself 
passively  into  their  hands,  and  after  seating  him  in  a  comfort- 
able arm-chair,  they  direct  him  to  fix  his  eyes  upon  some  small 
object  held  generally  in  such  a  position  that  some  slight  muscular 
strain  is  involved  in  nuilntaining  the  fixation;  they  then  suggest 
to  him  verbally  the  idea  or  expectation  of  sleep  and  the  sensa- 
tions that  normally  accompany  the  oncoming  of  sleep,  the  heavi- 
ness of  the  eyes,  the  slackness  of  the  limbs  and  so  forth;  and 
when  the  eyes  show  signs  of  fatigue,  they  either  close  them 
by  gentle  pressure  or  tell  the  subject  to  close  them.  Many  also 
pass  their  hands  slowly  and  regularly  over  the  face,  with  or 
without  contact.  The  old  magnetizers  attached  great  importance 
to  such  "  passes,"  believing  that  by  them  the  "  magnetic  fluid  " 
was  imparted  to  tbe  patient;  but  it  seems  clear  that,  in  so  far 
as  they  contribute  to  induce  hypnosis,  it  is  in  their  character 
merely  of  gentle,  monotonous,  sensory  stimulations.  A  well- 
disposed  subject  soon  falls  into  a  drowsy  state  and  tends  to  pass 
into  natural  sleep;  but  by  speech,  by  passes,  or  by  manipulating 
his  limbs  the  operator  keeps  in  touch  with  him,  keeps  his  waning 
attention  open  to  the  impressions  he  himself  makes.  Most  sub- 
jects then  find  it  difficult  or  impossible  to  open  their  eyes  or  to 
make  any  other  movement  which  is  forbidden  or  said  to  be 
impossible  by  the  operator,  although  tliey  may  be  fully  conscious 
of  all  that  goes  on  about  them  and  may  have  the  conviction  that 
if  they  did  but  make  an  effort  they  could  break  the  s|>ell.  This 
b  a  light  stage  of  hypnosis  beyond  which  some  subjects  can 
hardly  be  induced  to  pass  and  beyond  which  few  pass  at  the  first 
attempt.  But  on  successive  occasions,  or  even  on  the  first 
occasion,  a  favourable  subject  passes  into  deeper  stages  of 
hypnosis.  Many  attempts  have  been  made  to  distinguish  clearly 
marked  and  constantly  occurring  stages.  But  it  seems  now  clear 
that  the  complex  of  symptoms  displayed  varies  in  all  cases  with 
the  idiosyncrasies  of  the  subject  and  with  the  methods  adopted 
by  the  operator.  In  many  subjects  a  waxy  rigidity  of  the  limbs 
appears  spontaneously  or  can  be  induced  by  suggestion;  the 
limbs  then  retain  for  long  periods  without  fatigue  any  position 
given  them  by  the  operator.  The  most  susceptible  subjects 
pass  into  the  stage  known  as  artificial  somnambulism.  In  this 
condition  they  continue  to  respond  to  all  suggestions  made  by 
the  curator,  but  seem  as  insensitive  to  all  other  impressions  as  a 
person  in  profound  sleep  or  in  coma;  and  on  awaking  from  this 
condition  they  are  usually  obUvious  of  all  that  tbey  have  heard, 
said  or  done  during  the  somnambulistic  period.  When  in  this 
last  condition  patients  are  usually  more  profoundly  influenced  by 
suggestions,  especially  post-hypnotic  suggestions,  than  when  in 
the  lighter  stages;  but  the  lighter  stages  suffice  for  the  pro- 
duction of  many  therapeutic  effects.  When  a  patient  is  com- 
pletely hypnotized,  his  movements,  his  senses,  his  ideas  and,  to 
some  extent,  even  the  organic  processes  over  which  he  has  no 
voluntary  control  become  more  or  less  completely  subject  to 
the  suggestions  of  the  operator;  and  usually  he  is  responsive 
to  the  operator  alone  (rapport)  unless  he  is  instructed  by  tbe 
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latter  to  respond  also  to  the  suggestions  of  other  persons.  If 
left  to  himself  the  hypnotized  subject  will  usually  awake  to  his 
normal  state  after  a  period  which  is  longer  in  proportion  to  the 
depth  of  hypnosis;  and  the  deeper  stages  seem  to  pass  over  into 
normal  sleep.  The  subject  can  in  almost  every  case  be  brought 
quickly  back  to  the  normal  state  by  the  verbal  command  of  the 
operator. 

The  Principal  Effects  produced  by  Suggestion  during  Hypnosis. — 
The  subject  may  not  only  be  rendered  incapable  of  contracting 
any  of  the  muscles  of  the  voluntary  system,  but  may  also  be 
made  to  use  them  with  extraordinarily  great  or  sustained  force 
(though  by  no  means  in  all  cases).  He  can  with  difficulty  refrain 
from  performing  any  action  commanded  by  the  operator,  and 
usually  carries  out  any  simple  command  without  hesitation. 
Any  one  of  the  sense-organs,  or  any  sensory  region  such  as  the 
skin  or  deep  tissues  of  one  limb  may  be  rendered  anaesthetic  by 
verbal  suggestion,  aided  perhaps  by  some  gentle  manipulation 
of  the  part.  On  this  fact  depends  the  surgical  application  of 
hypnotism.  Sceptical  observers  are  always  inclined  (o  doubt  the 
genuineness  of  the  anaesthesia  produced  by  a  mere  word  of 
command,  but  the  number  of  surgical  operations  performed  under 
hypnotic  anaesthesia  suffices  to  put  its  reality  beyond  all  ques- 
tion. A  convincing  experiment  may,  however,  be  made  on 
almost  any  good  subject.  Anaesthesia  of  one  eye  may  be 
suggested  and  its  reality  tested  in  the  following  way.  Anaesthesia 
of  the  left  eye  may  be  suggested,  and  the  subject  be  instructed  to 
fix  his  gaze  on  a  distant  point  and  to  give  some  signal  as  soon 
as  he  sees  the  operator's  finger  in  the  peripheral  field  of 
view.  The  operator  then  brings  his  finger  slowly  from  behind 
and  to  the  right  forwards  towards  the  subject's  line  of  sight. 
The  subject  signals  as  soon  as  it  crosses  the  normal  temporal 
boundary  of  the  field  of  view  of  the  right  eye.  The  operaiur  then 
brings  his  finger  forward  from  a  point  behind  and  to  the  left  of 
the  subject's  head.  The  subject  allows  it  to  cross  the  monocular 
field  of  the  left  eye  and  signals  only  when  the  finger  enters  the 
field  of  vision  of  the  right  eye  across  its  nasal  boundary.  Since 
few  persons,  other  than  physiologists  or  medical  men,  are  aware 
of  the  relations  of  the  boundaries  of  the  monocular  and  binocular 
fields  of  vision,  the  success  of  this  experiment  affords  proof  that 
the  finger  remains  invisible  to  the  subject  during  its  passage 
across  the  monocular  field  of  the  left  eye.  The  abolition  of  pain, 
especially  of  neuralgias,  the  pain  of  rheumatic  and  other  in- 
flammations, which  is  one  of  the  most  valuable  applications  of 
hypnotism,  is.  an  effect  closely  allied  to  the  production  of  such 
anaesthesia. 

It  has  often  been  stated  that  in  hypnosis  the  senses  may  be 
rendered  extraordinarily  acute  or  hyperaesthetic,  so  that  im- 
pressions too  faint  to  affect  the  senses  of  the  normal  person 
may  be  perceived  by  the  hypnotized  subject;  but  in  view  of  the 
fact  that  most  observers  are  ignorant  of  the  normal  limits  of 
sensitivity  and  discrimination,  all  such  statements  must  be 
received  with  caution,  until  we  have  more  convincing  evidence 
than  has  yet  been  brought  forward. 

Positive  and  Negative  Hallucinations  are  among  the  most 
striking  effects  of  hypnotic  suggestion.  A  good  subject  may  be 
made  to  experience  an  hallucinatory  perception  of  almost  any 
object,  the  more  easily  the  less  unusual  and  out  of  harmony 
with  the  surroundings  is  the  suggested  object.  He  may,  e.g., 
be  given  a  blank  card  and  asked  if  he  thinks  it  a  good  photograph 
of  himself.  He  may  then  assent  and  describe  the  photograph  in 
some  detail,  and,  what  is  more  astonishing,  he  may  pick  out  the 
card  as  the  one  bearing  the  photograph,  after  it  has  been  mixed 
with  other  similar  blank  cards.  This  seems  to  be  due  to  the  part 
played  by  points  de  repire,  insignificant  details  of  surface  or 
texture,  which  erve  as  an  objective  basis  around  which  the 
hallucinatory  image  is  constructed  by  the  pictorial  imagination 
of  the  subject.  A  negative  hallucination  may  be  induced  by 
telling  the  subject  that  a  certain  object  or  person  is  no  longer 
present,  when  he  ignores  in  every  way  that  object  or  person. 
This  is  more  puzzling  than  the  positive  hallucination  and  will  be 
referred  to  again  in  discussing  the  theory  of  hypnosb.  Both 
's  of  hallucinatioa  tend  to  be  systematically  and  logically 


developed;  if,  e.g.,  the  subject  is  told  that  a  certain  person  u 
longer  visible,  he  may  become  insensitive  to  impressions  m»d« 
any  sense  by  that  person. 

Delusions,  or  false  beliefs  as  to  their  present  situation  or 
past  experiences  may  be  induced  in  many  subjects.  On  beins 
assured  that  he  b  some  other  person,  or  that  he  is  in  some 
strange  situation,  the  subject  may  accept  the  suggestion  and 
adapt  his  behaviour  with  great  histrionic  skill  to  the  incluccd 
delusion.  It  is  probable  that  many,  perhaps  all,  subjects  are 
vaguely  aware,  as  we  sometimes  are  in  dreams,  that  the  delusions 
and  hallucinations  they  experience  are  of  an  unreal  nature. 
In  the  lighter  stages  of  h3rpnosis  a  subject  tisually  remembers 
the  events  of  his  waking  life,  but  in  the  deeper  stages  he  as  apt, 
while  remembering  the  events  of  previous  hypnotic  periods,  to  be 
incapable  of  recalling  his  normal  life;  but  in  this  respect,  as  also 
in  respect  to  the  extent  to  which  on  awaking  he  remembers  tbe 
events  of  the  hypnotic  period,  the  suggestions  of  the  operatcM' 
usually  play  a  determining  part. 

Among  the  organic  changes  that  have  been  produoed  by 
h3rpnotic  suggestion  are  slowing  or  acceleration  of  the  cardiac  and 
respiratory  rhythms;  rise  and  fall  of  body-temperature  throng 
two  or  three  degrees;  local  erythema  and  even  inflamnrsatioa 
of  the  skin  with  vesication  or  exudation  of  small  drops  of  blood ; 
evacuation  of  the  bowel  and  vomiting;  modifications  of  the 
secretory  activity  of  glands,  especially  of  the  sweat-glands. 

Post-hypnotic  Effects. — Most  subjects  in  whom  any  appreciable 
degree  of  hypnosis  can  be  induced  show  some  susceptibility  to 
post-hypnotic  suggestion,  t.e.they  may  continue  to  be  inffuenoed, 
when  restored  to  the  fully  waking  sute,  by  suggestions  made 
during  h}rpno«s,  more  e^>ec{ally  if  the  operator  suggests  that 
this  shall  be  the  case;  as  a  rule,  the  deeper  the  stage  of  hypuxxsis 
reached,  the  more  effective  are  post-hypnotic  suggestions.  The 
therapeutic  applications  of  hypnotism  depend  in  the  main  upon 
this  post -hypnotic  continuance  of  the  working  of  suggestions. 
If  a  subject  is  told  that  on  awaking,  or  on  a  certain  signal,  or 
after  the  lapse  of  a  given  interval  of  time  from  the  moment  of 
awaking,  he  will  perform  a  certain  action,  he  usually  feels  sonie 
inclination  to  carry  out  the  suggestion  at  the  appropriate  moment. 
If  he  remembers  that  the  action  has  been  suggested  to  him  he 
may  refuse  to  perform  it,  and  if  it  is  one  repugnant  to  his  RK>ra] 
nature,  or  merely  one  that  would  make  him  appear  ridiculous, 
he  may  persist  in  his  refusal.  But  if  the  action  is  of  a  simple 
and  ordinary  nature  he  will  usually  perform  it,  remarking  that 
he  cannot  be  comfortable  till  it  is  done.  If  the  subject  was  deeply 
hypnotized  and  remembers  nothing  of  the  hypnotic  period,  he 
will  carry  out  the  post-hypnotic  suggestion  in  almost  every  ra-jc^ 
no  matter  how  complicated  or  absurd  it  may  be,  so  long  as  it  is 
not  one  from  which  his  normal  self  would  be  extremely  averse; 
and  he  will  respond  appropriately  to  the  suggested  signa-ls, 
although  he  is  not  conscious  of  their  having  been  named;  be 
will  often  perform  the  action  in  a  very  natural  way,  and  ^irill, 
if  questioned,  give  some  more  or  less  adequate  reason  for  it« 
Such  actions,  determined  by  post-hypnotic  suggestions  of  vrhich 
no  conscious  memory  remains,  may  be  carried  out  even  after  the 
lapse  of  many  weeks  or  even  months.  Inhibitions  of  movement, 
anaesthesia,  positive  and  negative  hallucinations,  and  delusions 
may  also  be  made  to  persist  for  brief  periods  after  the  terminal  ion 
of  hypnosis;  and  organic  effects,  such  as  the  action  of  the 
bowels,  the  oncoming  of  sleep  and  the  cessation  of  pain,  may  be 
determined  by  post-hypnotic  suggestion.  In  short,  it  may  be  said 
that  in  a  good  subject  all  the  kinds  of  suggestion  which  will 
take  effect  during  hypnosis  will  also  be  effective  if  given  as  post> 
hypnotic  suggestions. 

Theory  of  the  Hypnotic  State. — Very 'many  so  called  theories 
of  hjrpnosis  have  been  propounded,  but  few  of  them  demand 
serious  consideration.  One  author  ascribes  all  thesymptonts 
to  cerebral  anaemia,  another  to  cerebral  congestion,  a  third  to 
temporary  suppression  of  the  functions  of  the  cerebrum,  a  fourth 
to  abnormal  cerebral  excitability,  a  fifth  to  the  independent 
functioning  of  one  hemisphere.    Another  seeks  to  explain  all  the 

(facts  by  saying  that  in  hypnosis  our  normal  consciousness 
appears  and  is  replaced  by  a  dream-consciottsness;  and 
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another  by  the  assomptiOR  that,  every  human  organism  com- 
prises two  mental  selves  or  personalities,  a  normal  one  and  one 
which  only  a»mes  into  activity  during  sleep  and  h3rpnosis. 
Most  of  these  **  theories"  would,  even  if  true,  ca^ry  us  but  a 
bttlcway  towards  a  complete  understanding  of  the  facts.  There 
is,  however,  one  theory  or  principle  of  explanation  which  is 
DOW  Kra4lually  taking  shape  under  the  hands  of  a  number  of  the 
more  penetrating  workers  in  this  field,  and  which  does  seem  to 
render  intdligible  many  of  the  prindf^e  facts.  This  is  the 
theory  of  mental  dissociation. 

It  is  dear  that  a  theory  of  hypnosis  most  attempt  to  give 
some  account  of  the  peculiar  condition  of  the  brain  which  is 
nodoubtedly  present  as  an  essential  feature  of  the  state.  It  is 
therefore  not  enough  to  say  with  Bernheim  that  hypnosis  is  a 
state  of  abnormally  increased  suggestibility  produced  by  sugges- 
tion; nor  is  it  enough,  though  it  is  partially  true,  to  say  that  it 
is  a  state  of  nwno-ideism  or  one  of  abnormally  great  concentra- 
tion of  attention.  Any  theory  must  be  stated  in  terms  of 
pbyaologica]'  psychology,  it  must  take  account  of  both  the 
psychical  and  the  nervous  peculiarities  of  the  h}rpnotic  state; 
it  must  exhibit  the  physiological  condition  as  in  some  degree 
similar  to  that  obtaining  in  normal  sleep;  but  principally  it 
must  account  for  that  abnormally  great  receptivity  for  ideas, 
and  that  abnormally  intense  and  efiFective  operation  of  ideas  so 
feccivcd,  which  constitute  abnormally  great  suggestibility. 

The  theory  of  mental  dissociation  may  be  stated  in  purely 
nental  tcnns,  or  primarily  in  terms  of  nervous  structure  and 
fonctioB,  and  the  latter  mode  of  statement  b  probably  the 
more  profiuUe  at  the  present  time.  The  increased  effectiveness 
of  ideas  might  be  due  to  one  of  two  conditions:  (i)  it  might 
be  that  certain  tracts  of  the  brain  or  the  whole  brain  were  in  a 
condition  of  abnormally  great  excitability;  or  (a)  an  idea 
mt^t  operate  more  effectively  in  the  mind  and  on  the  body, 
Dot  becsMoe  it,  or  the  underlying  brain-process  was  more  intense 
than  aormally,  but  because  it  worked  out  its  effects  free  from 
the  interference  of  contrary  or  irrelevant  ideas  that  might 
weaken  its  force.'  It  is  along  this  second  line  that  the  theory 
of  mental  dissociation  attempts  to  explain  the  increased  suggest- 
ibility of  hypoofis.  To  understand  the  theory  we  must  bear 
in  mind  the  nature  of  mental  process  in  general  and  of  its  nervous 
concomitants.  Mental  process  consists  in  the  interplay,  not 
merely  of  ideas,  but  rather  of  complex  dispositions  which  are 
the  more  or  less  enduring  conditions  of  the  rise  of  ideas  to  con- 
scrausneas.  Each  such  disposition  seems  capable  of  remaining 
inactive  or  quiescent  for  long  periods,  and  of  being  excited  in 
vazioas  dcgiees,  either  by  impressions  made  upon  the  sense- 
organs  or  hy  the  spread  of  excitement  from  other  dispositions. 
Whea  its  excitement  rises  above  a  certain  pitch  of  intensity, 
the  corresponding  idea  rises  to  the  focus  of  consciousness. 
These  dispositions  are  essential  factors  of  all  mental  process, 
the  nsnuial  conditions  of  all  mental  retention.  They  may  be 
called  simply  mental  dispositions,  their  nature  being  left  un- 
defined; hot  for  our  present  purpose  it  is  advantageous  to  regard 
then  as  neural  dispositions,  complex  functional  groups  of  nervous 
dements  or  neurones.  The  neurones  of  each  such  group  must 
be  oooccivcd  as  bdng  so  intimatdy  connected  with  one  another 
that  the  csdtement  of  any  part  of  the  group  at  once  spreads 
throoi^  the  whole  group  or  disposition,  so  that  it  always  functions 
as  a  vnit.  The  whole  cerebrum  must  be  concdvcd  as  consisting 
of  a  great  number  of  such  dispositions,  inextricably  interwoven, 
bet  interconnected  in  orderly  fashion  with  very  various  degrees 
of  intimacy;  groups  of  dispositions  are  very  intimately  connected 
to  Corm  neural  systems,  so  that  the  exdtement  of  any  one  member 
of  such  a  system  tends  to  spread  in  succession  to  all  the  other 
members.  On  the  other  hand,  it  is  a  peculiarity  of  the  reciprocal 
rdattoos  of  all  such  dispositions  and  systems  that  the  exdtement 
of  any  one  to  such  a  degree  that  the  corresponding  idea  rises 
to  consdoasncas  prevents  or  inhibits  the  exdtement  of  others, 
i^.  all  of  them  arc  in  relations  of  redprocal  inhibition  with 
CM  another  (see  Mitbcle  Ain>  Nekve).  The  exdtement  of  dis- 
positions assodated  together  to'  form  a  system  tends  towards 
some  cad  which,  dthcr  immediatdy  or  rcmotdy,  is  an  action, 


a  bpdHy  movement,  In  many  cases  a  movement  of  the  organs 
of  speech  only.  Now  we  know  from  many  exact  experiments 
that  the  neural  dispositions  act  and  react  upon  one  another  to 
some  extent,  even  when  they  are  exdted  only  in  so  feeble  a 
degree  that  the  corresponding  ideas  do  not  rise  to  consdousness. 
In  the  normal  state  of  the  brain,  then,  when  any  idea  is  present 
to  consdousness,  the  corresponding  neural  disposition  is  in  a 
state  of  dominant  exdtement,  but  the  intensity  of  that  exdte- 
ment is  moderated,  depressed  or  partially  inhibited,  by  the 
sub-exdtement  of  many  rival  or  competing  dispositions  of 
other  systems  with  which  it  is  connected.  Suppose  now  that 
all  the  nervous  connexions  between  the  multitudinous  dis- 
positions of  the  cerebrum  are  by  some  means  rendered  less 
effective,  that  the  assodation-paths  are  partially  blocked  or 
functionally  depressed;  the  result  will  be  that,  while  the  most 
intimate  connexions,  those  between  dispositions  of  any  one 
system  remain  functional  or  permeable,  the  weaker  less  intimate 
connexions,  those  between  dispositions  bdonging  to  different 
systems  will  be  practically  abolished  for  the  time  being;  each 
system  of  dispositions  will  then  function  more  or  less  as  an 
isolated  system,  and  its  activity  will  no  longer  be  subject  to  the 
depressing  or  inhibiting  influence  of  other  systems;  therefore 
each  system,  on  bdng  exdted  in  any  way,  will  tend  to  its  end 
with  more  than  normal  force,  being  freed  from  all  interferences; 
that  is  to  say,  each  idea  or  system  of  ideas  will  tend  to  work 
itself  out  and  to  realize  itself  in  action  immediately,  without 
suffering  the  opposition  of  antagonistic  ideas  which,  in  the 
normal  state  of  the  brain,  might  altogether  prevent  its  realiza- 
tion in  action. 

The  theory  of  mental  dissociation  assumes  that  the  abnormal 
state  of  the  brain  that'  obtains  during  hypnosis  is  of  this  kind, 
a  temporary  functional  depression  of  all,  or  of  many  of  the 
assodations  or  nervous  links  between  the  neural  dispositions; 
that  is,  it  regards  hypnosis  as  a  state  of  relative  dissociation. 
The  lighter  the  stage  of  hypnosis  the  slighter  is  -the  degree  of 
dissociation,  the  deeper  the  stage  the  more  nearly  complete 
is  the  dissodation. 

It  is  not  essential  that  the  theory  should  explain  in  what 
change  this  stage  of  dissodation  consists,  but  a  view  compatible 
with  all  that  we  know  of  the  functions  of  the  central  nervous 
system  may  be  suggested.  The  connexions  between  neural 
dispositions  involve  synapses  or  cell-junctions,  and  these  seem 
to  be  the  places  of  variable  resistance  which  demarcate  the  dis- 
positions and  systems;  and  there  is  good  reason  to  think  that 
their  resistances  vary  with  the  state  of  the  neurones  which  they 
connect,  being  lowered  when  these  are  excited  and  raised  when 
thdr  exdtement  ebbs.  Now,  in  the  waking  state,  the  varied 
stimuli,  which  constantly  rain  upon  all  the  sense-organs,  maintain 
the  whole  cerebrum  in  a  state  of  sub-exdtement,  keep  all  the 
cerebral  neurones  partially  charged  with  free  nervous  energy. 
When  the  subject  lies  down  to  sleep  or  submits  himself  to  the 
hypnotizer  he  arrests  as  far  as  possible  the  flow  of  his  thoughts, 
and  the  sensory  stimuli  are  diminished  in  number  and  intensity. 
Under  these  conditions  the  general  cerebral  activity  tends  to 
subside,  the  free  energy  with  which  the  cerebral  neurones  are 
charged  ebbs  away,  and  the  synaptic  resistances  rise  propor- 
tionally; then  the  effect  of  sensory  impressions  tends  to  be 
confined  to  the  lower  nervous  level,  and  the  brain  tends  to 
come  to  rest.  If  this  takes  place  the  condition  of  normal  sleep 
is  realized.  But  in  Inducing  hypnosis  the  operator,  by  means 
of  his  words  and  manipulations,  keeps  one  system  of  ideas 
and  the  corresponding  neural  system  in  activity,  namely,  the 
ideas  connected  with  himself;  thus  he  keeps  open  one  channel 
of  entry  to  the  brain  and  mind,  and  through  this  one  open 
channel  he  can  introduce  whatever  Ideas  he  pleases;  and  the 
ideas  so  introduced  then  operate  with  abnormally  great  effect 
because  they  work  in  a  free  fidd,  unchecked  by  rival  ideas  and 
tendendes. 

This  theory  of  relative  dissodation  has  two  great  merits: 

in  the  first  place  it  goes  far  towards  enabling  us  to  understand 

in  some  degree  most  of  the  phenomena  of  hjrpnosis;  secondly, 

I  we  have  good  evidence  that  dissodation  really  occurs  in  deep 
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hypnosis  and  in  some  alliod  states.  Any  one  may  readily  work 
out  for  himself  the  application  of  the  theory  to  the  explanation 
of  the  power  of  the  operator's  suggestions  to  control  movement, 
to  induce  anaesthesia,  hallucinations  and  delusions,  and  to 
exert  on  the  organic  processes  an  influence  greater  than  can 
be  exerted  by  mental  processes  in  the  normal  state  of  the  brain. 
But  the  positive  evidence  of  the  occurrence  of  dissociation  is 
a  matter  of  great  psychological  interest  and  its  nature  must 
be  briefly  indicated.  The  phenomena  of  automatic  speech 
and  writing  afford  the  best  evidence  of  cerebral  dissociation. 
Many  persons  can,  while  in. an  apparently  normal  or  but  very 
slightly  abnormal  condition,  produce  automatic  writing,  >.e. 
intelligibly  written  sentences,  in  some  cases  long  connected 
passages,  of  whose  import  they  have  no  knowledge,  their  self> 
conscious  intelligence  being  continuously  directed  to  some 
other  task.  The  carrying  out  of  post-hypnotic  suggestions 
affords  in  many  cases  similar  evidence.  Thus  a  subject  may  be 
told  that  after  waking  he  will  perform  some  action  when  a 
given  signal,  such  as  a  cough,  is  repeated  for  the  fifth  time. 
In  the  post-hypnotic  state  he  remains  unaware  of  his  instructions, 
is  not  conscious  of  noting  the  signals,  and  yet  carries  out  the 
suggestion  at  the  fifth  signal,  thereby  proving  that  the  signals 
have  been  in  some  sense  noted  and  counted.  Many  interesting 
varieties  of  this  experiment  have  been  made,  some  of  much 
greater  complexity;  but  all  agreeing  in  indicating  that  the 
suggested  action  is  prepared  for  and  determined  by  cerebral 
processes  that  do  not  affect  the  consciousness  of  the  subject, 
but  seem  to  occur  as  a  system  of  processes  detached  from  the 
main  stream  of  cerebral  activity;  that  is  to  say,  they  imply 
the  o[)eration  of  relatively  dissociated  neural  systems. 

Many  authorities  go  further  than  this;  they  argue  that, 
since  actions  of  the  kind  described  are  determined  by  processes 
which  involve  operations,  such  as  counting,  that  we  are 
accustomed  to  regard  as  distinctly  mental  in  character  and  that 
normally  involve  conscious  activity,  we  must  believe  that  in 
these  cases  also  consciousness  or  psychical  activity  is  involved, 
but  that  it  remains  as  a  separate  system  or  stream  of  conscious- 
ness concurrent  with  the  normal  or  personal  consciousness. 

In  recent  years  the  study  of  various  abnormal  mental  states, 
especially  the  investigations  by  French  physicians  of  severe  forms 
of  hysteria,  have  brought  to  light  many  facts  which  seem  to 
justify  this  assumption  of  a  secondary  stream  of  consciousness, 
a  CO-  or  sub-consciousness  coexistent  with  the  personal  conscious- 
ness; although,  from  the  nature  of  the  case,  an  absolute  proof 
of  such  co-consdousness  can  hardly  be  obtained.  The  co- 
consciousness  seems  to  vary  in  degree  of  complexity  and  coherence 
from  a  mere  succession  of  fragmentary  sensations  to  an  organized 
stream  of  mental  activity,  which  may  rival  in  all  respects  the 
primary  consciousness;  and  in  cases  of  the  latter  type  it  is  usual 
to  speak  of  the  presence  of  a  secondary  personality.  The  co- 
consdousness  seems  in  the  simpler  cases,  e.g.ia  cases  of  hysterical 
or  h3rpnotic  anaesthesia,  to  consist  of  elements  split  off  from  the 
normal  primary  consdousness,  which  remains  correspondingly 
poorer;  and  the  assumption  is  usually  made  that  such  a  stream 
of  co-consdousness  is  the  psychical  correlate  of  groups  and 
systems  of  neurones  dissociated  from  the  main  mass  of  cerebral 
neurones.  If,  in  spite  of  serious  objections,  we  entertain  this 
conception,  we  find  that  it  helps  us  to  give  some  acxount  of  various 
hypnotic  phenomena  that  otherwise  remain  quite  inexplicable; 
some  such  conception  seems  to  be  required  more  particularly 
by  the  facts  of  negative  halludnation  and  the  execution  of 
post-h3rpnotic  suggestions  involving  such  operations  as  counting 
and  exact  discrimination  without  primary  consdousness. 

Supernormal  Hypnotic  Phenomena. — The  facts  hitherto  con- 
sidered, strange  and  perplexing  as  many  of  them  are,  do  not 
seem  to  demand  for  thdr  explanation  any  prindples  of  action 
fundamentally  different  from  those  operative  in  the  normal 
human  mind.  But  much  of  the  interest  that  has  centred  in 
hypnotism  in  recent  years  has  been  due  to  the  fact  that  some 
of  its  manifestations  seem  to  go  beyond  all  such  principles  of 
explanation,  and  to  suggest  the  reality  of  modes  of  influence 
'  action  that  sdence  has  not  hitherto  recognized.    Of  these 


by  far  the  best  attested  are  the  post-hypnotic  unconscioas 
reckoning  of  time  and  telepathy  or  "  thought-transference  ** 
(for  the  latter  see  Telepathy).  The  post-hypnotic  reckoning 
and  noting  of  the  lapse  of  time  seems  in  some  instances  to  have 
been  carried'out,  in  the  absence  of  all  extraneous  aids  and  «-iih 
complete  unconsciousness  on  the  part  of  the  normal  personality, 
with  such  extreme  precision  that  the  achievement  cannot  be 
accoimted  for  by  any  intensification  of  any  faculty  that  we  at 
present  recognize  or  undersund.  Thus,  Dr  Milne  BramweU 
has  reported  the  case  of  a  patient  who,  when  commanded  in 
hypnosis  to  perform  some  simple  action  after  the  lapse  of  many 
thousands  of  minutes,  would  carry  out  the  sugg^tion  punctually 
to  the  minute,  without  any  means  of  knowing  the  exact  time 
of  day  at  which  the  suggestion  was  given  or  the  time  of  day  at 
the  moment  its  performance  fell  due;  more  recently  a  similar 
case,  even  more  striking  in  some  respects,  has  been  carefully 
observed  and  described  by  Dr  T.  W.  Mitchell  Other  reported 
phenomena,  such  as  telaesthesia  or  clairvoyance,  and  telekinesia, 
are  hardly  sufficiently  well  attested  to  demand  serious  considera- 
tion in  this  place. 

Medical  Applications  of  Hypnotism, — ^The  study  and  practice 
of  hypnotism  is  not  yet,  and  probably  never  will  be,  regarded 
as  a  normal  part  of  the  work  of  the  general  practitioner.  Its 
successful  application  demands  so  much  time,  tact,  and  ^)ecial 
experience,  that  it  will  probably  remain,  as  it  is  now,  and  as  it 
is  perhaps  desirable  that  it  should  remain,  a  specialized  branch 
of  medical  practice.  In  England  it  is  only  in  recent  years  that 
it  has  been  possible  for  a  medical  man  to  apply  it  in  his  practice 
without  incurring  professional  odium  and  some  risk  of  loss  of 
reputation.  That,  in  certain  classes  of  cases,  it  may  effect  a  cure 
or  bring  relief  when  all  other  modes  of  treatment  are  of  no  avail 
is  now  rapidly  becoming  recognized;  but  it  is  less  generally 
recognized  that  it  may  be  used  with  great  advantage  as  a  supple- 
ment to  other  modes  of  treatment  in  relieving  symptoms  that 
are  accentuated  by  nervous  irritability  or  mental  disturbance. 
A  third  wide  field  of  usefulness  lies  before  it  in  the  cure  of  un- 
desirable habits  of  many  kinds.  Under  the  first  heading  may 
be  put  insomnia,  neuralgia,  neurasthenia,  hysteria  in  almost  aU 
its  many  forms;  under  the  second,  inflammations  such  as  that  of 
chronic  rheumatism,  contractures  and  paralyses  resulting  from 
gross  lesion  of  the  brain,  epilepsy,  dyspepsia,  menstrual  ir- 
regularities, sea-sickness;  under  the  third,  inebriety,  the  morphia 
and  other  drug  habits,  nail-biting,  enuresis  nocturnal  masturba- 
tion, constipation,  fadal  and  other  twitchings.  In  pronounced 
mental  diseases  hypnotism  seems  to  be  almost  useless;  for  in 
general  terms  it  may  be  said  that  it  can  be  applied  most  effectively 
where  the  brain,  the  instrument  through  which  it  works,  is  sound 
and  vigorous.  The  widespread  prejudice  against  the  use  of 
hypnotism  is  no  doubt  largely  due  to  the  marvellous  and  (to 
most  minds)  mysterious  character  of  the  effects  producible  by 
its  means;  and  this  prejudice  may  be  expected  to  diminish  as 
our  insight  into  the  mode  of  its  operation  deepens.  The  more 
purely  bodily  results  achieved  by  hypnotic  suggestion  become 
in  some  degree  intelligible  if  we  regard  it  as  a  powerful  means  of 
diverting  nervous  energy  from  one  channel  or  organ  to  others, 
so  as  to  give  physiological  rest  to  an  overworked  organ  or  tissue, 
or  so  as  to  lead  to  the  atrophy  of  one  nervous  habit  and  the  re- 
placement of  it  by  a  more  desirable  habit.  And  in  the  cure  of 
those  disorders  which  involve  a  large  mental  element  the  essential 
part  played  by  it  is  to  drive  out  some  habitually  recurrent  idea 
and  to  replace  it  by  some  idea,  exoectation  or  conviction  of 
healthy  tendency. 

It  seems  clear  that  the  various  systems  of  "mind-curing** 
in  the  hands  of  persons  lacking  all  medical  training,  which  art 
now  so  frequently  the  cause  of  distressing  and  needless  disasters, 
owe  their  rapid  spread  to  the  fact  that  the  medical  profession 
has  hitherto  neglected  to  attach  sufiident  importance  to  the 
mental  factor  in  the  causation  and  cure  of  disease;  and  it  seems 
dear,  too,  that  a  more  general  and  more  intelligent  appredation 
of  the  possibilities  of  hypnotic  treatment  would  constitute  ths 
best  means  at  the  disposal  of  the  profession  for  combating  this 
growing  evil. 
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Tke  Dattitn  of  BypnMism. — Much  has  been  written  on  this 
bead  of  Ute  years,  and  some  of  the  enthusiastic  advocates  of 
bypoock  treatment  have  done  hann  to  their  cause  by  ignoring 
or  denying  in  a  too  thoroughgoing  manner  the  possibility  of 
nndesirable  results  of  the  spread  of  the  knowledge  and  practice 
of  hypnotism.  Like  all  powerful  agencies,  chloroform  or  morphia, 
dynamite  or  strong  electric  currents,  hypnotic  suggestion  can 
only  be  safely  used  by  those  who  have  special  knowledge  and 
cipeiicnce,  and,  like  them,  it  is  liable  to  abuse.  There  is  little 
dooU  that,  if  a  subject  is  repeatedly  hypnotized  and  made  to 
entertain  aO  kinds  of  absurd  delusions  and  to  carry  out  very 
freqoently  posthypnotic  suggestions,  he  may  be  liable  to  some 
ill-defined  harm;  also,  that  an  unprindpled  hypnotizer  might 
secure  an  undue  influence  over  a  naturally  weak  subject. 

But  there  is  no  ground  for  the  belief  that  hypnotic  treatment, 
ipplied  with  good  intentions  and  reasonable  care  and  judgment, 
does  or  can  produce  deleterious  effects,  such  as  weakening  of  the 
viU  or  liability  to  fall  spontaneously  into  hypnosis.  Ail  physicians 
of  laige  ezperience  in  hypnotic  practice  are  in  agreement  in  respect 
to  ihk  point.  But  some  difference  of  opinion  exists  as  to  the 
possibility  of  deliberately  inducing  a  subject  to  commit  improper 
or  aiminal  actions  during  hypnosis  or  by  posthypnotic  sugges- 
tkw.  There  is,  however,  no  doubt  that  subjects  retain  even  in 
deep  hypnosis  a  very  considerable  power  of  resistance  to  any 
SttgKcstion  that  ts  repugnant  to  their  moral  nature;  and  it  has 
been  shown  that,  on  some  cases  in  which  a  subject  in  hypnosis 
b  made  to  perform  some  ostensibly  criminal  action,  such  as 
firing  an  unloaded  pistol  at  a  bystander  or  putting  poison  into  a 
cup  for  him  to  drink,  he  is  aware,  however  obscurely, of  the  unreal 
Bsttire  of  the  situation.  Nevertheless  it  must  be  admitted  that 
a  person  Ucking  in  moral  sentiments  might  be  induced  to  commit 
aaioas  from  which  in  the  normal  state  he  would  abstain,  if  only 
from  fear  of  punishment;  and  it  is  probable  that  a  skilful  and 
evil-intentioned  operator  could  in  some  cases  so  deceive  a  well- 
disposed  subject  as  to  lead  him  into  wrong-doing.  The  proper 
pncaotioD  against  such  dangers  u  legislative  regulation  of  the 
pnctioe  of  hypnotism  such  as  is  already  enforced  in  some 
countries. 

BisuociArvT.— The  literature  of  hypnotism  has  increased  in 
velttine  at  a  rapid  rate  during  recent  years.  Of  recent  writings  the 
(oflowtni  may  be  mentioned  a»  among  the  most  important : — Treat' 
^embyHyfmotism  and  Suufistion  by  C.  Lloyd  Tuckey,M.D.(5th  ed., 
London.  1907);  Hypnotism,  Us  History,  Prtutiu  and  TTieory,  by 
J  Mibe  Bfamwdl.  M.B.  (and  ed.,  London,  1906):  Hypnotism,  by 
Albert  MoO  (5ch  ed..  London,  1901 ).  All  these  three  books  give  ^ood 
pnenl  accounts  of  hypnotism,  the  first  being  the  most  strictly 
nedical.  the  last  the  most  general  in  its  treatment.  See  also  Hy^not- 
<>«•-  0r  SmiMstiom  in  Psycho-Therapy,  by  August  Forel  (translated 
irea  the  yA  German  ed.  by  G.  H.  W.  Armit.  London,  1006) :  a 
»nber  oTpapera  by  Ed.  Gumey,  and  by  Ed.  Gumey  and  F.W.H. 
Mym  ia  Proe.  of  the  Soc.  for  Psychical  Research,  especially  "  The 
Sufci  of  Hypootism."  in  vol.  ii. ;  also  some  more  recent  papers  in 
tbe  ssse  io«jnial  by  other  hands:  chapter  on  Hypnotism  in  Human 
PmeneHij  and  its  Survioai  of  bodUy  Death,  by  F.  W.  H.  Myers 
(London.  1903);  Tl^  Pncholoty  of  Suufslion,  by  Boris  Sidis.  Ph.D. 
CNcw  Yoric.  1898);  "Zur  Psychologic  der  Suggestion."  by  Prof. 
Tk-  Up^  aiid  other  papers  in  the  Zeitschrift  far  Hypnotismus.  Of 
^ecisl  historical  interest  are  the  fdlowins: — Etude  sur  le  too- 
mttitism,  par  A.  A.  Li6bcault  (Paris.  1883):  Hypnotisme,  sugges- 
*M.  ps^ho  Ihiropie,  par  Prof.  Bemheim  (Paris,  1891):  Bratdon 
Bjpmhsm  (•  new  issue  of  James  Braid's  Neurypnelo%y),  edited  by 
A  E.  Waite  (Loodoo,  1899);  TraiU  du  somnambiuisme,  by  A. 
Bmxaad  (F^na.  i8a6).  A  full  bibliography  is  appended  to  Dr 
Mihe  BraawcO's  Hypnotism,  (W.  McD.) 

BTFUtAQIT  (Or.  M«atwrot!  6ir6,  beneath,  and  rnvdv, 
to  ban),  the  term  given  to  the  chamber  formed  under  the  floors 
of  the  Rooaa  baths,  through  which  the  hot  air  from  the  furnace 
puaed.  sometimes  to  a  single  flue,  as  in  the  case  of  the  tepidarium, 
hat  in  the  ealidcnum  and  sweating-room  to  a  series  of  flues 
pbccd  tide  b^  side  forming  the  lining  of  the  walls.  The  floor 
ef  the  hot-air  chamber  consisted  of  tiles,  a  ft.  square,  laid  on  a 
^  of  concrete;  on  this  a  series  of  dwarf  piers  2  ft.  high  were 
^oih  of  8-in.  square  tiles  placed  about  x6  in.  apart,  which  carried 
the  floor  ol  the  hall  or  room;  this  floor  was  formed  of  a  bed  of 
'oaaete  covered  with  layers  of  pounded  bricks  and  marble 
cencat.  on  which  the  marble  pavement  in  slabs  or  tesserae  was 
^   In  oolder  countries,  ts  for  instance  in  Germany  and  I 


England,  the  living  rooms  were  all  heated  in  a  similar  way,  and 
round  Treves  (Trier)  both  systems  have  been  found  in  two  or 
three  Roman  villas,  with  the  one  flue  for  the  ordinary  rooms  and 
several  wall  flues  for  the  hot  baths.  In  England  these  hypo- 
causts  are  found  in  every  Roman  settlement,  and  the  chief 
interest  in  these  is  centred  in  the  magnificent  mosaic  pavements 
with  which  the  principal  rooms  were  laid.  Many  of  the  pave- 
ments found  in  London  and  elsewhere  have  been  preserved  in  the 
British  or  the  Guildhall  museums;  and  in  some  of  the  provincial 
towns,  such  as  Leicester  and  Lincoln,  they  remain  in  situ  many 
feet  below  the  present  level  of  the  town. 

HYPOCHONDRIASIS  (synonyms—  "the  spleen,*'  "the 
vapours  ")>  &  medical  term  (from  t6  inmxMpiov,  rd  inroxMpia, 
the  soft  part  of  the  body  immediately  under  the  x^^pos  or  cartilage 
of  the  brea8t-bone)giveo  by  the  ancients,and  indeed  by  physicians 
down  to  the  time  of  William  CuUen,  to  diseases  or  derangements 
of  one  or  more  of  the  abdominal  viscera.  Cullen  (C/t ntco/ 
Lectures,  1777)  classified  it  amongst  nervous  diseases,  and  Jean 
Pierre  Falret  (1794-1870)  more  fully  described  it  as  a  morbid 
condition  of  the  nervous  system  characterized  by  depression  of 
feeling  and  false  beliefs  as  to  an  impaired  state  of  the  health. 
The  subjects  of  hypochondriasis  are  for  the  most  part  members 
of  families  in  which  hereditary  predisposition  to  degradation  of 
the  nervous  system  is  strong,  or  those  who  have  suffered  from 
morbid  influences  affecting  this  system  during  the  earlier  years  of 
life.  It  may  be  dependent  on  depressing  disease  affecting  the 
general  system,  but  under  such  circumstances  it  is  generally 
so  complicated  with  the  symptoms  of  hysteria  as  to  render 
differentiation  diflScult  (see  Hysteria).  Hypochondriasis  is 
often  handed  down  from  one  generation  to  another  in  its  in- 
dividual form,  but  it  is  also  not  unfrequently  to  be  met  with  in 
an  individual  as  the  sole  manifestation  in  him  of  a  family  tendency 
to  insanity.  In  its  most  common  form  it  is  manifested  by  simple 
false  belief  as  to  the  state  of  the  health,  the  intellect  being  other- 
wise unaffected.  We  may  instance  the  "  vapourish  "  woman  or 
the  "splenetic"  as  terms  society  has  applied  to  its  milder 
manifestations.  Such  persons  are  constantly  asserting  a  weak 
state  of  health  although  no  palpable  cause  can  be  discovered. 
In  its  more  definite  phases  pain  or  uneasy  sensations  are  referred 
by  the  patient  to  some  particular  region,  generally  the  abdomen, 
the  heart  or  the  head.  That  these  are  subjective  is  apparent 
from  thv  fact  that  the  general  health  is  good:  all  the  functions  of 
the  various  systems  are  duly  performed;  the  patient  eats  and 
sleeps  well;  and,  when  any  circumstance  temporarily  overrides 
the  false  belief,  he  is  happy  and  comfortable.  No  appeal  to  the 
reason  is  of  any  avail,  and  the  hypochondriac  idea  so  dominates 
his  existence  as  to  render  him  unable  to  perform  the  ordinary 
duties  of  life.  In  its  most  aggravated  form  hypochondriasis 
amounts  to  actual  insanity,  delusions  arising  as  to  the  existence 
of  living  creatures  in  the  intestines  or  brain,  or  to  the  effect 
that  the  body  is  materially  changed;  e.;.  into  glass,  wood,&'c. 
The  symptoms  of  this  condition  may  be  remittent;  they  may 
even  disappear  for  years,  and  only  return  on  the  advent  of  some 
exciting  cause.  Suicide  is  occasionally  committed  in  order  jto 
escape  from  the  constant  misery.  Recovery  can  only  be  looked 
for  by  placing  the  patient  under  such  morally  hygienic  con- 
ditions as  may  help  to  turn  his  mind  to  other  matters.  (See  also 
Neuropathology.) 

HYPOCRISY,  pretence,  or  false  assumption  of  a  high  character, 
especially  in  regard  to  religious  belief  or  practice.  The  Greek 
Mxpioa,  from  which  the  word  is  derived  through  the  Old 
French,  meant  primarily  the  acting  of  a  part  on  the  stage,  from 
inroKplptaBai,  to  give  an  answer,  to  speak  dialogue,  play  a  part 
on  the  stage,  hence  to  practice  dissimulation. 

HYPOSTASIS,  in  theology,  a  term  frequently  occurring  in  the 
Trinitarian  controversies  of  the  4th  and  sthcenturies.  According 
to  Irenacus  (t.  5,  4)  it  was  introduced  into  theology  by  Gnostic 
writers,  and  in  earliest  ecclesiastical  usage  appears,  as  among 
the  Stoics,  to  have  been  synonymous  with  oifoia.  Thus  Dionysius 
of  Rome  (cf.  Routh.  Rel.  Sacr.  iii.  373)  condemns  the  attempt 
to  sever  the  Godhead  into  three  separate  hypostases  and  three 
deities,  and  the  Nicene  Creed  in  the  anathemas  speaks  of 
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HYPOSTYLE— HYPOTRACHELIUM 


!(  Mpas  trooT&nus  4  oMat.  Alongside,  however,  of  this  per- 
sistent interchange  there  was  a  desire  to  distinguish  between  the 
terms,  and  to  confine  Marans  to  the  Divine  persons.  This 
tendency  arose  in  Alexandria,  and  its  progress  may  be  seen  in 
comparing  the  early  and  later  writings  of  Athanasius.  That 
writer,  in  view  of  the  Arian  trouble,  felt  that  it  was  better  to 
speak  of  obala,  as  "  the  conunon  undifferentiated  substance  of 
Deity,"  and  inrbaraaa  as  "  Deity  existing  in  a  personal  mode, 
the  substance  of  Deity  with  certain  special  properties  "  {oinia 
limh.  ranav  Iduatikruv).  At  the  councO  of  Alexandria  in  363  the 
phrase  rptis  inroordijets  was  permitted,  and  the  work  of  this 
council  was  supplemented  by  Basil,  Gregory  of  Nazianzus  and 
Gregory  of  Nyssa  in  the  formula  idn  oiwla,  rp^  inroaritffiis  or 
ida  oi/aUi  iy  Tplav  inro0T64MffUf, 

.  The  results  arrived  at  by  these  Cappadoctan  fathers  wefe  stated 
in  a  later  age  by  John  of  Damascus  \De  orlk.  fid.  iiL  6),  quoted  in 
R.  L.  Ottley,  The  Doctrine  of  the  Jncamaliont  Lu  257. 

HTPOSTTLE,  in  architecture,  the  term  applied  to  a  hall, 
the  flat  ceiling  of  which  is  supported  by  columns,  as  in  the  Hall 
of  Columns  at  Kamak.  In  this  case  the  columns  flanking  the 
central  avenue  are  of  greater  height  than  those  of  the  side  aisles, 
and  this  admits  of  openings  in  the  wall  above  the  smaller  columns, 
through  which  light  is  admitted  over  the  aisle  roof,  through 
clerestory  windows. 

HTPOSULPHITB  OP  SODA,  the  name  originally  given'  to 
the  substance  known  in  chemistzy  as  sodium  thiosulphate, 
NaiSsOi ;  the  earlier  name  is  still  commonly  used,  especially  by 
photographers,  who  employ  this  chemical  as  a  fixer.  In  system- 
atic chemistry,  sodium  hyposulphite  is  a  salt  of  hyposxilphurous 
acid,  to  which  Schutzenberger  gave  the  formula  HaSOs,  but 
which  Bemthsen  showed  to  be  HaStOi.    (See  Sulphitr.) 

HYPOTHEC  (Lat.  kypoUuca,  Gr.  inro^Kii),  in  Roman  law, 
the  most  advanced  form  of  the  contract  of  pledge.  A  specific 
thing  may  be  given  absolutely  to  a  creditor  on  the  understanding 
that  it  is  to  be  given  back  when  the  creditor's  debt  is  paid; 
or  the  property  in  the  thing  may  be  assigned  to  the  creditor 
while  the  debtor  is  allowed  to  remain  in  possession,  the  creditor 
as  owner  being  able  to  take  possession  if  ins  debt  is  not  dis- 
charged. Here  we  have  the  kind  of  security  known  as  pledge 
and  mortgage  respectively.  In  the  kypotheco,  the  property 
does  not  pass  to  the  creditor,  nor  does  he  get  possession,  but  he 
acquires  a  preferential  right  to  have  his  debt  paid  out  of  the 
hypothecated  property;  that  is,  he  can  sell  it  and  pay  himself 
out  of  the  proceeds,  or  in  default  of  a  purchaser  he  can  become 
the  owner  himself.  The  name  and  the  principle  have  passed 
into  the  law  of  Scotland,  which  distinguishes  between  conventional 
hypothecs,  as  bottomry  waAjespondeniia^  and  tadt  hypothecs 
established  by  law.  Of  the  latter  the  most  important  is  the 
landlord's  hypothec  for  rent  (corresponding  to  distress  in  the  law 
of  England),  which  extends  over  the  produce  of  the  land  and  the 
cattle  and  ^eep  fed  on  it,  and  over  stock  and  hones  used  in 
husbandry.  The  Uiw  of  agricultural  hypothec  long  caused  much 
discontent  in  Scotland;  its  operation  was  restricted  by  the 
Hypothec  Amendment  (Scotland)  Act  1867,  and  finally  by  the 
Hypothec  Abolition  (Scotland)  Act  x88o  it  was  enacted  that 
the  "  landlord's  right  of  hypothec  for  the  rent  of  land,  including 
the  rent  ^f  any  buildings  thereon,  exceeding  two  acres  in  extent, 
let  for  agriculture  or  pasture,  shall  cease  and  determine."  By 
the  same  act  and  by  the  Agricultural  Holdings  (Scotland)  Act 
1883  other  rights  and  remedies  for  rent,  where  the  right  of 
hypothec  had  ceased,  were  given  to  the  hmdlord. 

HYPOTHESIS  (from  Gr.  inwiBhoit  to  put  under;  cf. 
Lat.  supposUiOt  from  sub-ponere),  in  ordinary  language,  an 
explanation,  supposition  or  assumption,  which  is  put  forward 
in  the  absence  of  ascertained  facts  or  causes.  Both  in  ordinary 
life  and  in  the  acquisition  of  scientific  knowledge  hypothesis 
is  all-important.  A  detective's  work  consists  largely  in  forming 
and  testing  hypothesis.  If  an  astronomer  is  confronted  by  some 
phenomenon  which  has  no  obvious  explanation  he  may  postulate 
some  set  of  conditions  which  from  his  general  knowledge  of  the 
subject  would  or  might  give  rise  to  the  phenomenon  in  question; 
he  then  tests  bis  hypothesis  until  he  discovers  whether  it  does 


or  does  not  conflict  with  the  facts.  An  example  of  this  process 
is  that  of  the  discovery  of  the  planet  Neptune:  certain  perturba- 
tions of  the  orbit  of  Uranus  had  been  observed,  and  it  was  seen 
that  these  could  be  explained  on  the  hypoth<»is  of  the  existence 
of  a  then  unknown  planet,  and  this  hypothesis  was  verified 
by  actual  observation.  The  progress  of  inductive  knowledge  is 
by  the  formation  of  successive  hypotheses,  and  it  frequently 
happens  that  the  demolition  of  one  or  even  many  hypotheses 
is  the  direct  road  to  a  new  and  accurate  hypothesis,  i^.  to  fresh 
knowledge.  A  hypothesb  may,  therefore,  turn  out  to  be  entirely 
wrong,  yet  it  may  be  of  the  greatest  practical  use. 

The  recognition  of  the  importance  of  hypotheses  has  kd  to 
various  attempts  at  drawing  up  exact  rules  for  their  fonnatioii, 
but  logicians  are  generally  agreed  that  only  very  elementary 
principles  can  be  laid  down.  Thus  a  hypothesis  must  contain 
nothing  which  is  at  variance  with  known  facts  or  principles: 
it  should  not  postulate  conditions  which  cannot  be  verified 
empirically.  J.  S.  Mill  {Logic  III.  xiv.  4)  laid  down  the  principle 
that  a  hypothesis  is  not "  genuinely  scientific  "  if  it  is  "  destined 
always  to  remain  a  hypothesis  ":  it  must  "  be  of  such  a  nature 
as  to  be  either  proved  or  disproved  by  comparison  with  observed 
facts":  in  the  same  spirit  Bacon  said  that  in  searching  for 
causes  in  nature  "  Deum  semper  exdpimus."  Mill's  principle, 
though  sound  in  the  abstraa,  has,  except  in  a  few  cases,  little 
practical  value  in  determining  the  admissibility  of  hypotheses, 
and  in  practice  any  rule  which  tends  to  discourage  hypothesis 
is  in  general  undesirable.  The  most  satisfactory  check  on 
hypothesis  is  expert  knowledge  in  the  particular  field  of  research 
by  which  rigorous  tests  nuiy  be  applied.  This  test  is  roughly 
of  two  kinds,  first  by  the  ultimate  principles  or  presuppositions 
on  which  a  particular  branch  of  knowledge  rests,  and  second 
by  the  comparison  of  correlative  facts.  Useful  light  is  shed  on 
this  distinction  by  Lotze,  who  contrasts  (Logie,  §  273)  postulata 
("  absolutely  necessary  assumptions  without  which  the  content 
of  the  observation  with  which  we  are  dealing  would  contradict 
the  laws  of  our  thought ")  with  hypotheses,  which  he  defines 
as  conjectures,  which  seek  "  to  fill  up  the  postulate  thus  ab- 
stractly stated  by  specifying  the  concrete  causes,  forces  or  pro- 
cesses, out  of  which  the  given  phenomenon  really  arose  in  this 
particular  case,  while  in  Other  cases  maybe  the  same  postulate 
is  to  be  satisfied  by  utterly  different  though  equivalent  combina- 
tions of  forces  or  active  dements."  Thus  a  hypothesis  may  be 
ruled  out  by  prindples  or  postulates  without  any  reference  to 
the  concrete  facts  which  belong  to  that  divi^on  of  the  subject 
to  explain  which  the  hypothesis  is  formulated.  A  true  hypothesis, 
therefore,  seeks  not  merely  to  connect  or  colligate  two  separate 
facts,  but  to  do  this  in  the  light  of  and  subject  to  certain  funda- 
mental prindples.  Various  attempts  have  been  made  to  classify 
hypotheses  and  to  distingubh  "  h3rpothesis ''  from  a  '*  theory  ** 
or  a  mere  "  conjecture  ":  none  of  these  have  any  great  practical 
importance,  the  differences  being  only  in  degree,  not  in  kind. 

The  adjective  "hypothetical'^  is  used  in  the  same  sense, 
both  loosely  in  contradistinction  to  "  real "  or  "  actual,"  and 
technically  in  the  phrases  "  hypothetical  judgment "  and 
"  hypothetical  syllogism."    (See  Logic  and  Syllogism.) 

See  Naville,  La  Logique  de  VhyptMkse  (1880).  and  textt>ook»  of 
loeic.  e.g.  those  of  Jcvons,  Bosanquet,  Joseph;  Liebmann,  Der 
Klimax  a,  Theorien, 

HYPOTRACHEUUM  (Gr.  6vorpax4Xiov,  the  lower  part  of 
the  neck,  rpdxi}Xos),  in  rlas.^ical  architecture,  the  space  between 
the  annulet  of  the  echinus  and  the  upper  bed  of  the  shafts, 
induding,  according  to  C.  R.  Cockerell,  the  three  grooves  or 
sinkings  found  in  some  of  the  (dder  examples,  as  in  the  temple 
of  Neptune  at  Paestum  and  the  temple  of  Aphaea  at  Acgina; 
there  being  oply  one  groove  in  the  Parthenon,  the  Theseum  and 
later  examples.  In  the  temple  of  Ceres  and  the  so-called  Basilica 
at  Paestum  the  hypotrachelium  consists  of  a  concave  sinking 
carved  with  vertical  lines  suggestive  of  leaves,  the  tops  of  which 
project  forward.  A  similar  decoration  is  found  in  the  capital 
of  the  columns  flanking  the  tomb  of  Agamemnon  at  Mycenae, 
but  here  the  hypotrachelium  projects  forward  with  a  cavetto 
moulding,  and  is  carved  with  triple  leaves  like  the  buds  of  a 


raae.  la  An  Romu  Doric  Order  [he  teini  wu  umttiinci 
^jpljc^  to  thai  vbkii  ii  gentnJly  known  u  the  *'  fieckiugi" 
the  ipwx  twtnen  the  fillet  ud  the  innulet. 

HTFIQMKTBR  (Gr.  tfvt,  beighi,  i^ptr,  ■  mcuuic],  u 
uutrumcBL  for  raeuuiisg  beighu  which  tmiioyi  the  principle! 
[h«t  (be  boiling-point  of  a  liquid  is  lowered  by  diounishing 
the  pmure,  uxl  thai  the  buinncuic  pnuun  vnriei  with  the 
bcight  of  tbe  point  of  obsemtion.  The  initniment  coniisu 
si  a  cyUndiicxl  vmel  in  which  the  Uquid,  usuilly  water,  ii  hoiied, 
d  by  ■  jacketed  coluinn,  in  Ibe  outei  paitilions  al 
vapour  dicuUlu,  while  in  tbe  cenlnl  one  a  tfa«- 
■  placed.  To  deduce  the  height  o(  the  nation  from 
lint,  it  ia  neceaiary  to  know  the  relation 
iling-point  and  pnwue,  and  alio  between 
id  height  of  the  atmoiphere. 
I&,  a  Hiboider  ol  ungulate  marnntala  nprsented 
>I  the  present  day  only  by  the  Syrian  bytai  iPrtaaia  lyriaca), 
Ibc  "  owcy  "  of  the  Bible,  and  iU  numerous  African  lelativea, 
all  cil  which  nuy  be  included  hi  the  sngte  genus  Ftxada  (oi 
il^ax).  and  couequently  ia  the  famay  Pncmiidae.  These 
oeatarea  have  so  proper  EogUih  name,  and  are  generally  known 
as  byran,  liom  the  KieDlific  term  {Hyria)  by  which  they  were 
foe  maiir  yean  daigoated — a  lem  which  has  unlortunaldy 
had  to  pvE  place  to  tbe  euUer  iVKoni.  In  aiie  these  animaii 
may  be  cooipaTtd  roughly  to  rabbits  and  hares;  and  they  have 
KHleiu-like  habitl,  huncUng  up  their  backi  after  the  fashion  of 
■orrv  foniea  members  ol  the  faai^family,  more  eipedally  the 
Liu-Kin  rabbit.  In  the  matter  ol  nomenclature  these  animals 
have  been  ■jngularty  uniorlunate.  In  the  title  "  hyrax  "  tbey 
have,  foe  instance,  usurped  the  Greek  name  for  the  afarew-r 
while  in  the  BiUe  they  have  been  given  the  oh]  English 
lor  the  nbbil.  FeihaiH  rock-iabbit  would  be  tbe  bat 
At  the  Cape  tbey  are  known  to  tbe  Dutch  M  dou  (badger), 
which  has  been  an^ciied  into  "  datsie." 

A«  iTganla  the  receiti  fomu,  the  deniitioo  In  tbe  (ully  adult  anlr.._. 
r-inuna  OBly  of  inciHn  aod  chcek-tRth,  Ibc  lonrnib  being  1.  ), 
t  1.  ^'  t-  "■- 1-  There  H.  howTver,  a  minute  upper  caoioe  developed 
u  hm,  wbidi  b  eariy  abed;  and  in  euioct  (orais  this  tooth  was 
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■cries.  The  membera  of  this  ||enus  were  small  or  medium-siicd 
ungulates  with  sinele-rooted  incisors.  On  the  other  hand,  the 
representatives  of  the  contemporary  ^nus  Megalokyrax  were  ap- 
proximately  as  larve  as  Pliokwax,  and  m  some  instances  had  double 
roots  to  the  second  and  third  incisors. 

It  is  now  possible  to  define  the  suborder  Hyracoidca  as  including 
ungulates  with  a  centrale  in  the  carpus,  plantigrade  feet,  in  which 
the  first  and  fifth  toes  are  reduced  m  greater  or  less  degree,  and 
clavicles  and  a  foramen  in  the  lower  eiuT  of  the  humerus  are  absent. 
The  femur  has  a  small  third  trochanter,  the  radius  and  ulna  and 
tibia  and  fibula  are  respectively  separate,  at  least  in  the  young,  and 
the  fibula  articulates  with  the  astragalus.  The  earlier  forms  had  the 
full  series  of  44  teeth,  with  the  premolars  simpler  than  the  molars; 
but  in  the  later  types  the  canines  and  some  of  the  incisors  disappear, 
and  at  least  the  hinder  premolars  become  molar-like.  In  all  cases 
the  first  upper  incisors  are  large  and  rootless. 

That  the  ^[roup  originated  in  Africa  there  can  be  no  reasonable 
doubt :  and  it  is  remarkable  that  so  early  as  the  Upper  Eocene  the 
types  in  existence  differed  comparatively  little  in  structure  from  the 
modem  forms.  In  fact  the  hyraxes  were  then  almost  as  distinct 
from  other  mammals  as  they  are  at  the  present  day. 

See  also  C.  W.  Andrews,  Descriptwe  Catalogue  of  the  Tertiary 
Vertebrata  of  the  Fayum,  British  Museum  (1906).  (R.  L.*) 

HTRCANIA.  (i)  An  ancient  district  of  Asia,  south  of  the 
Caspian  Sea,  and  bounded  on  the  £.  by  the  river  Oxus,  called 
Virhana,  or  "  Wolf's  Land,"  in  Old  Persian.  It  was  a  wide  and 
indefinite  tract.  Its  chief  city  is  called  Tape  by  Strabo,  Zadra- 
carta  by  Arrian  (probably  the  modem  Astarabad).  The  latter 
is  evidently  the  same  as  Carta,  mentioned  by  Strabo  as  an 
important  city.  Little  is  known  of  the  history  of  the  country. 
Xenophon  says  it  was  subdued  by  the  Assyrians;  Curtius  that 
6000  Hyrcanians  were  in  the  army  of  Darius  III.  (2)  Two 
towns  named  Hyrcania  are  mentioned,  one  in  Hyrcania,  the 
other  in  Lydia.  The  btter  is  said  to  have  derived  its  .name  from  a 
colony  of  Hyrcanians,  transported  thither  by  the  Persians. 

HTRCANUS  (Tpxaw&s),  a  Greek  surname,  of  unknown  origin, 
borne  by  several  Jews  orthc  Maccabaean  period. 

John  Hyrcanus  I.,  high  priest  of  the  Jews  from  135  to  X05  B.C., 
was  the  youngest  son  of  Simon  Maccabaeus.  In  137  B.C.  he, 
along  with  his  brother  Judas,  commanded  the  force  which 
repelled  the  invasion  of  Judaea  led  by  Cendebeus,  the  general 
of  Antiochus  VII.  Sidetes.  On  the  assassination  of  his  father 
and  two  elder  brothers  by  Ptolemy,  governor  of  Jericho,  his 
brother-in-bw,  in  February  135,  he  succeeded  to  the  high  priest- 
hood and  the  supreme  authority  in  Judaea.  While  still  engaged 
in  the  struggle  with  Ptolemy,  he  was  attacked  by  Antiochus 
with  a  large  army  (134),  and  compelled  to  shut  himself  up  in 
Jerusalem;  after  a  severe  siege  peace  was  at  last  secured  only 
on  condition  of  a  Jewish  disarmament,  and  the  payment  of  an 
indemnity  and  an  annual  tribute,  for  which  hostages  were  taken. 
In  129  he  accompanied  Antiochus  as  a  vassal  prince  on  his  ill> 
fated  Parthian  expedition;  returning,  however,  to  Judaea 
before  winter,  he  escaped  the  final  disaster.  By  the  judicious 
mission  of  an  embassy  to  Rome  he  now  obtained  confirmation 
of  the  alliance  which  his  father  had  previously  made  with  the 
growing  western  power;  at  the  same  time  he  avaQed  himself 
of  the  weakened  state  of  the  Syrian  monarchy  under  Demetrius 
II.  to  overrun  Samaria,  and  also  to  invade  Idumaea,  which  he 
completely  subdued,  compelling  its  inhabitants  to  receive 
circumcision  and  accept  the  Jewish  faith.  After  a  long  period 
of  rest  he  directed  his  arms  against  the  town  of  Samaria,  which, 
in  spite  of  the  intervention  of  Antiochus,  his  sons  Antigonus  and 
Aristobulus  ultimately  took,  and  by  hb  orders  razed  to  the  ground 
{c.  109  B.C.).  He  died  in  105,  and  was  succeeded  by  Aristobulus, 
the  eldest  of  his  five  sons.  The  external  policy  of  Hyrcanus 
was  marked  by  considerable  energy  and  tact,  and,  aided  as  it  was 
by  favouring  circumstances,  was  so  successful  as  to  leave  the 
Jewish  nation  in  a  position  of  independence  and  of  influence  such 
as  it  had  not  known  since  the  days  of  Solomon.  During  its 
later  years  his  reign  was  much  distrubed,  however,  by  the  con- 
tentions for  ascendancy  which  arose  between  the  Pharisees  and 
Sadducecs,  the  two  rival  sects  or  parties  which  then  for  the  first 
time  (under  those  names  at  least)  came  into  prominence. 
Josephus  has  related  the  curious  circumstances  under  which  he 
ultimately  transferred  his  personal  support  from  the  former  to  the 
•  tter. 


John  Hyrcanus  II..  high  priest  from  78  to  40  B.C.,  was  the 
eldest  son  of  Alexander  Jannaeus  by  his  wife  Alexandra,  aod 
was  thus  a  grandson  of  the  preceding.  When  his  father  died  io 
78.  he  was  by  his  mother  forthwith  appointed  high  priest,  and 
on  her  death  in  69  he  claimed  the  succession  to  the  supreme  civil 
authority  also;  but,  after  a  brief  and  troubled  reign  of  three 
months,  he  was  compelled  to  abdicate  both  kingly  and  priesiU 
dignities  in  favour  of  his  more  energetic  and  ambitious  younger 
brother  Aristobulus  II.  In  63  it  suited  the  policy  of  Pompey 
that  he  should  be  restored  to  the  high  priesthood,  with  sonae 
semblance  of  supreme  command,  but  of  much  of  this  semblance 
even  he  was  soon  again  deprived  by  the  arrangement  of  the 
pro-consul  Gabinius,  according  to  which  Palestine  was  in  57  b.c 
divided  into  five  separate  circles  (irivo&x,  cvvkifna) .  For  services 
rendered  to  Caesar  after  the  battle  of  Pharsalia,  he  was  again 
rewarded  with  the  sovereignty  (rpooraata  roD  l9a>ouf,  Jos.  Am 
XX.  xo)  in  47  B.C.,  Antipater  of  Idumaea,  however,  being  at  the 
same  time  made  procurator  of  Judaea.  In  41  B.C.  be  was 
practically  superseded  by  Antony's  appointment  of  Herod  and 
Phasael  to  be  tctrarchs  of  Judaea;  and  in  the  following  year  he 
was  taken  prisoner  by  the  Parthians,  deprived  of  his  ears  that 
he  might  be  permanently  disqualified  for  priestly  o£Eice,  and 
carried  to  Babylon.  He  was  permitted  in  33  B.C.  to  return  to 
Jerusalein,  where  on  a  charge  of  treasonable  correspondence 
with  Malchus,  king  of  Arabia,  he  was  put  to  death  in  30  b.c. 

See  Josephus  {Ant.  xiii.  8-iu;  xiv.  5-13;  Bdl,  Jud,  t.  2;  t.  8-13). 
Also  Maccabees,  History.  (J-  H.  A.  H.) 

HYSSOP  {Hyssopvs  officinalis) ,  a  garden  herb  belonging  to  the 
natural  order  Labiatati,  formerly  cultivated  for  use  In  domestic 
medicine.  It  is  a  small  perennial  plant  about  2  ft.  high,  with 
slender,  quadrangular,  woody  stems;  narrowly  cll4>ticil. 
pointed,  entire,  dotted  leaves,  about  x  in.  long  and  \  in.  wide, 
growing  in  pairs  on  the  stem;  and  long  terminal,  erect,  half- 
whorled,  leafy  spikes  of  small  violet>blue  flowers,  which  are  ia 
blossom  from  June  to  September.  Varieties  of  the  plant  occur 
in  gardens  with  red  and  white  flowers,  also  one  having  variegated 
leaves.  The  leaves  have  a  warm,  aromatic,  bitter  taste,  and  are 
believed  to  owe  their  properties  to  a  voUtile  oil  which  is  present 
in  the  proportion  of  i  to  §  %.  Hyssop  is  a  native  of  the  south 
of  Europe,  its  range  extending  eastward  to  central  Asia.  A  strong 
tea  made  of  the  leaves,  and  sweetened  with  honey,  was  formerly 
used  in  pulmonary  and  catarrhal  affections,  and  externally  as  as 
application  to  bruises  and  indolent  swellings. 

The  hedge  hyssop  {Graiiola  officinalis)  belongs  to  the  natural 
order  Scrophulariaceae,  and  is  a  native  of  marshy  lands  in  the 
south  of  Europe,  whence  it  was  introduced  into  Britain  more 
than  300  years  ago.  Like  Hyssopus  officinalis,  it  has  smooth 
opposite  entire  leaves,  but  the  stems  are  cylindrical,  the  lea\'es 
twice  the  size,  and  the  flowers  solitary  in  the  axils  of  the  lea^-es 
and  having  a  yellowish-red  veined  tube  and  bluish-white  limb 
while  the  capsules  are  oval  and  many-seeded.  The  herb  his 
a  bitter,  nauseous  taste,  but  is  almost  odourless.  In  small 
quantities  it  acts  as  a  purgative,  diuretic  and  emetic  when  taken 
internally.  It  was  formerly  official  in  the  Edinburgh  Phamu- 
copoeia,  being  esteemed  as  a  remedy  for  dropsy.  It  is  said  to 
have  formed  the  basis  of  a  celebrated  nostrum  for  gout,  called 
Eau  mfdicinale^  and  in  former  times  was  called  Gratia  Dn. 
When  growing  in  abundance,  as  it  does  in  some  damp  pastures 
in  Switzerland,  it  becomes  dangerous  to  cattle.  G.  penaiana 
is  known  to  possess  similar  properties. 

The  hyssop  ('eso6)  of  Scripture  (Ex.  xii.  22;  Lev.  nv.  4,  6; 
Numb.  XIX.  6,  18;  x  Kings  v.  13  fiv.  33};  Ps.  IL  9  (7);  John  xii. 
29),  a  wall-growing  plant  adapted  for  sprinkling  purposes,  has  lort; 
been  the  subject  of  learned  disputation,  the  only  point  on  which 
all  have  agreed  being  that  it  is  not  to  be  identined  with  the  //tj- 
sopus  officinalis^  which  is  not  a  tutive  of  Palestine.  No  fewer  ttvan 
eighteen  plants  have  been  supposed  by  various  authors  to  ansircr 
the  conditions,  and  Celsius  has  devoted  more  than  forty  pages  to 
the  discussion  of  their  several  claims.  By  Tristram  {pJ^oriBthU 
^or  Teachers^  1880)  and  others  the  caper  plant  {Capparis  spineu- 
IS  supposed  to  t>e  meant;  but.  apart  from  other  atflicultks.  this 
identification  is  open  to  the  objection  that  the  caper  seems  to  be. 
at  least  in  one  passage  (Ecd.  xii.  5),  otherwise  designated  {^ahty 
ydnah).    Thcnius  (on  I  Kings  v.  13)  suggests  Orthotnchum  sozoIm. 
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The  noct  probable  opinion  would  leem  to  be  that  found  in  Maimo* 
nkies  and  many  bter  writers,  according  to  which  the  Hebrew  'etob 
IS  to  be  ideotincd  with  the  Arabic  sa'atar,  now  understood  to  be 
S^wnja  Thymus,  a  plant  of  very  frequent  occurrence  in  Syria  and 
Palestiae,  with  which  Thymus  Serpyilum,  or  wild  thyme,  and 
Sttveja  Thymhra  are  ckwely  allied.  Its  smell,  taste  and  medicinal 
properties  are  similar  to  those  of  H,  oficinalis.  In  Morocco  the 
ta'tter  of  the  Arabs  is  Oriionum  compactum ;  and  it  appears  probable 
that  Kveral  plants  of  the  g;enera  Thymus,  Origanum  and  others 
ooriy  allied  in  form  and  habit,  and  found  in  umilar  localities,  were 
used  under  the  name  of  hyssop. 

HYSTASPES  (the  Greek  form  of  the  Persian  Visktdspa). 
(i)  A  semi-legendary  king  (kaw),  praised  by  Zoroaster  as  his 
protector  and  a  true  believer,  son  of  Aurvataspa  (Lohrasp). 
The  later  tradition  and  the  Shahname  of  Firdousi  makes  him 
(in  the  modern  form  Kai  Gushtflsp)  king  of  Iran.  As  Zoroaster 
probably  preached  his  religion  in  eastern  Iran,  Visht&spa  must 
have  been  a  dynast  in  Bactria  or  Sogdiana.  The  Zoroastrian 
Rlifion  WIS  already  dominant  in  Media  in  the  time  of  the 
Assyrian  king  Sargon  (c.  715  B.C.),  and  had  bed)  propagated 
here  probably  in  much  earlier  times  (cf.  Pessia);  the  time 
cf  Zoroaster  and  Vishtlspa  may  therefore  be  put  at  c.  xooo  b.c 
(2)  A  Persian,  father  of  Darius  I.,  under  whose  reign  he  was 
(ovenior  of  Parthia,  as  Darius  himself  mentions  in  the  Behistun 
inscription  (3. 65).  By  Ammianus  Marcellinus,  xxiii.  6. 32,  and 
by  many  modem  authors  he  has  been  identified  with  the  protector 
oi  ZofQoster,  which  is  equally  impossible  for  chronological  and 
historical  reasons,  and  from  the  evidence  of  the  development  of 
Zofoost nanism  itself  (see  Persia:  Ancient  History).    (JEo.  M.) 

HTSTBRBIS  (Or.  iforkffnait,  from  iwrkpta^  to  lag  behind), 
a  term  added  to  the  vocabulary  of  physical  science  by  J  A. 
Eving,  who  defines  it  as  follows:  When  there  are  two  qualities 
M  and  N  such  that  cyclic  variations  of  N  cause  cyclic  variations 
of  M,  then  if  the  changes  of  M  lag  behind  those  of  N,  we  may 
say  that  there  is  hysteresis  in  the  relation  of  M  to  N  (Phil.  Trans., 
iSSs,  176,  p.  534).  The  phenomenon  is  best  known  in  connexion 
«iih  magnetism.  If  an  iron  bar  is  subjected  to  a  magnetic 
force  which  is  first  gradually  increased  to  a  maximum  and  then 
padually  diminished,  the  resulting  magnetization  of  the  bar 
for  any  ipren  value  of  the  magnetic  force  will  be  greater  when 
the  force  is  decreasing  than  when  it  is  increasing;  the  iron 
always  tends  to  retain  the  magnetic  condition  which  it  has 
prevkKoIy  acquired,  and  changes  of  its  magnetization  conse- 
(TKniiy  lag  behind  changes  of  the  magnetic  force.  Thus  there 
is  h>itcresis  in  the  relation  of  magnetization  to  magnetic  force. 
Ib  OHBeqtience  of  hysteresis  the  process  of  magnetizing  a  piece 
of  iron  to  a  certain  intensity  and  then  restoring  it  to  its  original 
condition,  or  of  effecting  a  double  reversal  of  its  magnetization, 
icvol^ts  the  expenditure  of  energy,  which  is  dissipated  as  heat 
n  the  iron.  Electrical  generators  and  transformers  often 
coniaio  pie^rs  of  iron  the  magnetization  of  which  is  reversed 
nuny  times  in  a  second,  and  in  order  to  economize  power  and 
to  avoid  undue  heating  it  is  essential  that  hysteresis  should 
to  such  cases  be  as  small  as  possible.  Iron  and  mild  steels 
shoving  femarkably  little  hysteresis  are  now  specially  manu- 
factured for  use  in  the  construction  of  electrical  machinery. 
^See  Macwtism.) 

BTimiA,  a  term  apfdied  to  an  affection  which  may  manifest 
itsdl  by  a  variety  of  symptoms,  and  which  depends  upon  a 
d-'iordered  amdition  of  the  highest  nervous  cent  res.  It  is  charac* 
tented  by  psychical  peculiarities,  while  in  addition  there  is  often 
<l«ranfrffleflt  of  the  functions  subserved  by  the  lower  cerebral 
And  spinal  centres.  Histological  examination  of  the  nervous 
•yttem  has  (ailed  to  diKlose  associated  structural  alterations. 

By  the  ancients  and  by  modem  physicians  down  to  the  time 
^  Sydenham  the  symptoms  of  hysteria  were  supposed  to  be 
(^•rertly  due  to  disturbances  of  the  utems  (Or.  iwripe,  whence  the 
"*n^)-  Thb  view  is  now  universally  recognized  to  be  erroneous. 
The  terra  **  functioiul  "  is  often  used  by  English  neurologists 
M  lynonymoos  with  hysterical,  a  nomenclature  which  is  tenta- 
livHy  advantageous  since  it  is  at  least  non-committal.  P.  J. 
Ma\;tus  has  defined  hysteria  as  "  a  state  in  which  ideas  control 
I  be  body  and  produce  morbid  changes  in  its  functions."  P. 
Janet.  «bo  has  done  much  to  popularize  the  psychical  origin 


of  the  affection,  holds  that  there  is  "  a  limitation  of  the  field 
of  consciousness  "  comparable  to  the  contraction  of  the  visual 
fields  met  with  in  the  disease.  The  hysterical  subject,  according 
to  this  view,  is  incapable  of  taking  into  the  field  of  consciousness 
all  the  impressions  of  which  the  normal  individual  is  conscious. 
Strong  momentary  impressions  are  no  longer  controlled  so 
efficiently  because  of  the  defective  simultaneous  impressions 
of  previous  memories.  Hence  the  readiness  with  which  the  im- 
pulse of  the  moment  is  obeyed,  the  loss  of  emotional  control 
and  the  increased  susceptibility  to  external  suggestion,  which 
are  so  characteristic.  A  secondary  subconscious  mental  state 
is  engendered  by  the  relegation  of  less  prominent  impressions 
to  a  lower  sphere.  The  dual  personality  which  is  typically  ex- 
emplified in  somnambulism  and  in  the  hypnotic  state  is  thus 
induced.  The  explanation  of  hysterical  symptoms  which  are 
independent  o^  the  will,  and  of  the  existence  of  which  the  indi- 
vidual may  be  unaware,  is  to  be  found  in  a  relative  preponder- 
ance of  this  secondary  subconscious  state  as  compared  with  the 
primary  conscious  personality.  An  elaboration  of  this  theory 
affords  an  explaruition  of  hysterical  symptoms  dependent 
upon  a  "  fixed  idea."  The  following  definition  of  hysteria  has 
recently  been  advanced  by  J.  F.  F.  Babinski:  "  Hysteria  is  a 
psychical  condition  manifesting  itself  principally  by  signs 
that  may  be  termed  primary,  and  in  an  accessory  sense  others 
that  we  may  call  secondary.  The  characteristic  of  the  primary 
signs  is  that  they  may  be  exactly  reproduced  in  certain  subjects 
by  suggestion  and  dispelled  by  persuasion.  The  characteristic 
of  the  secondary  signs  is  that  they  are  closely  related  to  the 
primary  phenomena." 

The  causes  of  hysteria  may  be  divided  into  (a)  the  predisposing, 
such  as  hereditary  predisposition  to  nervous  disease,  sex,  age 
and  national  idiosyncrasy;  and  {b)  the  immediate,  such  as 
mental  and  physical  exhaustion,  fright  and  other  emotional 
Influences,  pregnancy,  the  puerperal  condition,  diseases  of  the 
uterus  and  its  appendages,  and  the  depressing  influence  of  injury 
or  general  disease.  Perhaps,  taken  over  all,  hereditary  pre- 
disposition to  nerve-instability  may  be  asserted  as  the  most 
prolific  cause.  There  is  frequently  direct  inheritance,  and  cases 
of  epilepsy  and  insanity  or  other  form  of  nervous  disease  are 
rarely  wanting  when  the  family  history  b  carefully  enquired 
into.  As  regards  age,  the  condition  is  apt  to  appear  at  the 
evolution' periods  of  life — puberty,  pregnancy  and  the  climacteric 
— ^without  any  further  assignable  cause  except  that  first  spoken 
of.  It  is  rare  in  young  children,  but  very  frequent  in  girls 
between  the  ages  of  fifteen  and  twenty-five,  while  it  sometimes 
manifests  itself  in  women  at  the  menopause.  It  is  much  more 
common  in  the  female  than  in  the  male — in  the  proportion  of 
30  to  I.  Certain  races  are  more  liable  to  the  disease  than  others; 
thus  the  Latin  races  are  much  more  prone  to  hysteria  than  are 
those  who  come  of  a  Teutonic  stock,  and  in  more  aggravated 
and  complex  forms.  In  England  it  has  been  asserted  that  an 
undue  proportion  of  cases  occur  among  Jews.  Occupation, 
or  be  it  rather  said  want  of  occupation,  is  a  prolific  cause.  This 
is  noticeable  more  especially  in  the  higher  classes  of  society. 

An  hysterical  attack  may  occur  as  an  immediate  sequel  to  an 
epileptic  fit.  If  the  patient  suffers  only  from  petit  mat  (see 
Epilepsy),  unaccompanied  by  true  epileptic  fits,  the  significance 
of  the  hysterical  seizure,  which  is  really  a  post-epileptic  pheno- 
menon, may  remain  unrecognized. 

It  is  convenient  to  group  the  very  varied  symptoms  of  hysteria 
into  paroxysmal  and  chronic.  The  popular  term  *'  hysterics  " 
is  applied  to  an  explosion  of  emotionalism,  generally  the  result 
of  mental  exdtement,  on  which  convulsive  fits  may  supervene. 
The  characters  of  these  vary,  and  may  closely  resemble  epilepsy. 
The  hysterica]  fit  is  generally  preceded  by  an  aura  or  warning. 
This  sometimes  takes  the  form  of  a  sensation  as  of  a  lump  in  the 
throat  iglolms  hystericus).  The  patient  may  fall,  but  very  rarely 
is  injured  in  so  doing.  The  eyes  are  often  tightly  c](Med,  the 
body  and  limbs  become  rigid,  and  the  back  may  become  so  arched 
that  the  patient  rests  on  her  heels  and  head  {opisthotonos).  This 
stage  is  usually  followed  by  violent  struggling  movements.  There 
is  no  loss  of  consdousoess.    The  attack  may  last  for  balf-an-bouf 
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or  even  longer.  Hysterical  fits  in  their  fully-developed  form  are 
rarely  seen  in  England,  though  common  in  France.  In  the 
chronic  condition  we  find  an  extraordinary  complexity  of  symp- 
toms, both  physical  and  mentaL  The  phy^cal  symptoms  are 
extremely  diverse.  There  may  be  a  paralysis  of  one  or  more 
limbs  associated  with  rigidity,  which  may  persist  for  weeks, 
months  or  years.  In  some  cases,  the  patient  is  unable  to  walk; 
in  others  there  are  peculiarities  of  the  gait  quite  unlike  anything 
met  with  in  organic  disease.  Perversions  of  sensation  are  usually 
present;  a  common  instance  is  the  sensation  of  a  nail  being 
driven  through  the  vertex  of  the  head  {davus  kystericiu).  The 
region  of  the  spine  is  a  very  frequent  seat  of  hysterical  pain. 
Loss  of  sensation  {anjcstiusia),  of  which  the  patient  may  be  un- 
aware, is  of  conmion  occurrence.  Very  often  this  sensory  loss  is 
limited  exactly  to  one-half  of  the  body,  including  the  leg.  arm  and 
face  on  that  side  {kemianaesthesia).  Sensation  to  touch,  pain, 
heat  and  cold,  and  electrical  stimuli  may  have  completely  dis- 
appeared in  the  anaesthetic  region.  In  other  cases,  the  anaes- 
thesia is  relative  or  it  may  be  partial,  certain  forms  of  sensation 
remaining  intact.  Anaesthesia  is  almost  always  accompanied  by 
an  inability  to  recognize  the  exact  position  of  the  affected  limb 
when  the  eyes  are  dosed.  When  hemianaesthesia  is  present, 
sight,  hearing,  taste  and  smell  are  usually  impaired  on  that  side 
of  the  body.  Often  there  is  loss  of  voice  (hysterical  aphonia). 
It  is  to  such  cases  of  h3rsterical  paralysis  and  sensory  disturbance 
that  the  wonderful  cures  effected  by  quacks  and  charlatans  nuiy 
be  referred.  The  mental  symptoms  have  not  the  same  tendency 
to  pass  away  suddenly.  They  may  be  spoken  of  as  inter- 
paroxysmal  and  paroxysmal  The  chief  characteristics  of  the 
former  are  extreme  emotionalism  combined  with  obstructiveness, 
a  desire  to  be  an  object  of  interest  and  a  constant  craving  for 
sympathy  which  is  often  procured  at  an  immense  sacrifice  of 
personal  comfort.  Obstructiveness  is  the  invariable  symptom. 
Hysteria  may  pass  into  absolute  insanity. 

The  treatment  of  hysteria  demands  great  tact  and  firmness 
on  the  part  of  the  physician.  The  affection  is  a  definite  entity 
and  has  to  be  clearly  distinguished  from  malingering,  with  which 
it  is  so  often  erroneously  regarded  as  synonymous.  Drugs  are 
of  little  value.  The  moral  treatment  is  all-important.  In  severe 
cases,  removal  from  home  surroundings  and  isolation,  either  in 
a  hospital  ward  or  nursing  home,  are  essential,  in  order  that  full 
benefit  may  be  derived  from  psychotherapeutic  measures. 

BiBLiOGKAPBY. — Charcot,  Lemons  sur  Us  maladies  du  syslhni 
nerveuse  (1877);  S.  Weir  Mitchell.  Lectures  on  P. senses  of  the  Nervous 
System  esf>ectally  in  Women  (1885):  Buzzard,  SimuUtion  of  Hysteria 
by  Organic  Nervous  Disease  (1891);  Pitres.  Lemons  dtniques  sur 
rkystirie  ef  FkypnoHsme  (1891);  Richer.  £twUs  dtniques  sur  la 
grande  hystirie  (1891):  Gilles  de  la  Tourctte.  TraiU  dinique  et 
MrapeuHquede  rkystirie  (1891);  Bastian.  Hysterical  or  Functional 
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HTSTSRON-PROTEROK  (Gr.  Cvrcpor,  latter,  and  rp^por, 
former),  a  figure  of  speech,  in  which  the  order  of  words  or  phrases 
is  inverted,  and  that  which  should  logically  or  naturally  come 
last  is  put  first,  to  secure  emphasis  for  the  principal  idea;  the 
classical  example  is  Virgil's  "  moriamur  el  in  media  arma 
ruamus,"  "  let  us  die  and  charge  into  the  thick  of  the  fight " 
(Aen.  ii.  358).  The  term  is  also  applied  to  any  inversion  in 
order  of  events,  arguments,  &c 

HTTHE,  a  market  town  and  watering-place,  one  of  the  Cinque 
Ports,  and  a  municipal  and  parliamentary  borough  of  Kent, 
England,  67  m.  S.E.  by  £.  of  London  on  a  branch  of  the  South 
Eastern  &  Chatham  railway.  Pop.  (1901)  5557*  It  is  beauti- 
fully situated  at  the  foot  of  a  steep  hill  near  the  eastern  extremity 
of  Romney  Marsh,  about  half  a  mile  from  the  sea,  and  consists 
principally  of  one  long  street  running  parallel  with  the  shore, 
with  which  it  is  connected  by  a  straight  avenue  of  wych  elms. 
On  account  of  its  fine  situation  and  picturesque  and  interesting 
neighbourhood,  it  is  a  favourite  watering-pbce.  A  sea-wall 
and  parade  extend  eastward  to  Sandgate,  a  distance  of  3  m. 
There  is  communication  with  Sandgate  by  means  of  a  tramway 
along  the  front.    On  the  slope  of  the  hill  above  the  town  stands 


the  fine  church  of  St  Leonard,  partly  Late  Norman,  with  a  very 
beautiful  Early  EngUsh  chancel.  The  tower  was  rebuilt  aboat 
1750.  In  a  vault  under  the  chancel  there  is  a  collection  of 
human  skulls  and  bones  supposed  to  be  the  remains  of  men  kiDed 
in  a  battle  near  Hythe  in  456.  Lionel  Lukin  (1741-1834), 
inventor  of  the  life-boat,  is  buried  in  the  churchyard.  H)-ti)e 
possesses  a  guildhall  founded  in  1794  and  two  hospitals,  that 
of  St  Bartholomew  founded  by  Haimo,  bishop  of  Rochester, 
in  1336,  and  that  of  St  John  (rebuilt  in  1802),  of  stiO  greater 
antiquity  but  unknown  date,  founded  originally  for  the  reception 
of  lepers.  A  govenmient  school  of  musketry,  in  which  instructors 
for  the  army  are  trained,  was  established  in  1854,  and  has  been 
extended  since,  and  the  Shomdiffe  military  camp  is  within 
a|  m.  of  the  town. 

Lympne,  which  is  now  3  m.  inland,  is  thought  to  have  been  the 
original  harbour  which  gave  Hythe  a  place  among  the  Cinque 
Ports.  The  course  of  the  ancient  estuary  may  be  distinctly 
traced  from  here  along  the  road  to  Hythe,  the  sea-sand  lying 
on  the  surface  and  colouring  the  soil.  Here  are  remains  <^  a 
Roman  fortress,  and  excavations  have  brought  to  light  many 
remains  of  the  Roman  Partus  Lemanis,  Large  portions  of  the 
fortress  walls  are  standing.  At  the  south-west  comer  is  one  of 
the  circular  towers  which  occurred  along  the  line  of  walL  The 
site  is  now  occupied  by  the  fine  old  castellated  mansion  of 
Studfall  castle,  formerly  a  residence  of  the  archdeacons  of 
Canterbury.  The  name  denotes  a  fallen  place,  and  is  not 
infrequently  thus  applied  to  ancient  remains.  The  church  at 
Lympne  is  Early  English,  with  a  Norman  tower  built  by  Arch- 
bishop Lanfranc,  and  Roman  material  may  be  traced  in  the 
walls.  A  short  distance  east  is  Shipway  or  Shepway  Cross, 
where  some  of  the  great  assemblies  relating  to  the  Cinque  Ports 
were  held.  A  mile  north  from  Hythe  is  Salt  wood  Castle,  of  very 
ancient  origin,  but  rebuilt  in  the  time  of  Richard  II.  The  castle 
was  granted  to  the  see  of  Canterbury  in  1026,  but  escheated 
to  the  crown  in  the  time  of  Henry  II.,  when  the  murder  ofThomas 
4  Beckett  is  said  to  have  been  concerted  here,  and  having  been 
restored  to  the  archbishops  by  King  John  remained  a  residence 
of  theirs  until  the  time  of  Henry  VIII.  It  was  restored  as  a 
residence  in  1882.  About  2  m.  N.W.  of  Saltwood  are  remains 
of  the  fortified  14th-century  manor-house  of  Westenhanger.  It 
is  quadrangular  and  surrounded  by  a  moat,  and  of  the  nine 
towers  (alternately  square  and  round)  by  which  the  waUs  were 
defended,  three  remain. 

The  parliamentary  borough  of  Hythe,  which  includes  Folke- 
stone, Sandgate  and  a  number  of  neighbouring  villages,  returns 
one  member.  The  town  is  governed  by  a  mayor,  4  aldermen 
and  1 2  councillors.    Area  2617  acres. 

Hythe  (Heda,  Heya,  Hethe,  Hit  he,  f.e.  landing-place)  was 
known  as  a  port  in  Saxon  times,  and  was  granted  by  Halfden, 
a  Saxon  thegn,  to  Christ  Church,  Canterbury.  In  the  Domesday 
Survey  the  borough  is  entered  among  the  archbishop's  lands  as 
appurtenant  to  his  manor  of  Saltwood,  and  the-  bailiff  of  the 
town  was  appointed  by  the  archbishc^.  Hythe  was  evidently 
a  Cinque  Port  before  the  Conquest,  as  Ring  John  in  1205 
confirmed  the  liberties,  vis.  freedom  from  toll,  the  right  to  be 
impleaded  only  at  the  Shepway  court,  &c,  which  the  townsmen 
had  under  Edward  the  Confessor.  The  liberties  of  the  Cinque 
Ports  were  confirmed  in  Magna  Carta  and  later  by  Edward  L 
in  a  general  charter,  which  was  confirmed,  often  with  additions* 
by  subsequent  kings  down  to  James  II.  John's  charter  to 
Hythe  was  confirmed  by  Henry  IV.,  Henry  V.  and  Henry  VI. 
These  charters  were  granted  to  Uie  Cinque  Ports  in  return  for  the 
fifty-seven  ships  which  they  supplied  for  the  royal  service,  of  which 
five  were  contributed  by  H3rthe.  The  ports  were  first  represented 
in  the  parliament  of  1365,  to  which  they  each  sent  four  members- 

Hythe  was  governed  by  twelve  jurats  until  1574,  when  it  was 
incorporated  by  Elizabeth  under  the  title  of  the  mayor,  jurats 
and  commonalty  of  Hythe;  a  fair  for  the  sale  of  fish,  &c.,  was 
also  granted,  to  be  held  on  the  feast  of  St  Peter  and  St  Paul 
As  the  sea  gradually  retreated  from  Hythe  and  the  harbour 
became  choked  up  with  sand,  the  town  suffered  the  £ate  of  othcf 
places  near  it,  and  lost  its  old  importance. 
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I  the  nmthletter  of  the  English  and  Latin  alphabet,  the  tenth 
in  the  Greek  and  Phoenician,  because  in  these  the  symbol 
Tetb  (the  Creek  $)  preceded  it.  Tetb  was  not  included  in 
the  Latin  alphabet  because  that  language  had  no  sound 
oorrespoading  to  the  Greek  B,  but  the  symbol  was  metamorphosed 
and  utilized  as  the  numeral  C  s  100,  which  took  this  form  through 
the  inftnence  of  the  initial  letter  of  the  Latin  centum.  The  name 
of  I  ia  the  Phoenician  alphabet  was  Ydd.  Though  in  form  it 
seems  the  simplest  of  letters  it  was  originally  much  more  complex. 
In  Phoenician  it  takes  the  form  ^  which  is  found  also  in  the 
earliest  Syriac  and  Palestinian  inscriptions  with  little  modifica- 
tioo.  Ultimately  in  Hebrew  it  became  reduced  to  a  very  small 
symbol,  whence  comes  its  use  as  a  term  of  contempt  for  things 
of  no  importance  as  in  "  not  ontjot  or  tittle  "  (Matthew  v.  x8). 
The  name  passed  from  Phoenician  to  Greek,  and  thence  to  the 
Latin  of  the  vuigate  as  »Ma,  and  from  the  Latin  the  English 
word  is  derived.  Amongst  the  Greeks  of  Asia  it  appears  only 
as  the  simple  upright  I,  but  in  some  of  the  oldest  alphabets 
elscwbeie,  as  Crete,  Thera,  Attica,  Achaia  and  its  colonies  in 
tower  Italy,  it  takes  the  form  /  or  S,  while  at  Corinth  and 
Corcyra  it  appears  first  in  a  form  closely  resembling  the  later 
Greek  sipma  2.  It  had  originally  no  cross-stroke  at  top  and 
bottom,  I  being  not  i  but  f .  The  Phoenician  alphabet  having 
no  vowel  symbols,  the  value  of  ydd  was  that  of  the  English  y. 
In  Greek,  where  the  consonant  sound  had  disappeared  or  been 
converted  into  A,  I  is  regularly  used  as  a  vowel.  Occasionally, 
as  in  Pamphylian,  it  is  used  dialcctically  as  a  glide  between  i  and 
another  vowel,  as  in  the  proper  name  AafiArjMcvt.  In  Latin  I 
wu  nsod  alike  for  both  vowel  and  consonant,  as  in  iugum  (yoke). 
The  sound  represented  by  it  was  approximately  that  still  assigned 
to  »  on  the  continent.  Neither  Greek  nor  Latin  made  any 
distinction  in  writing  between  short  and  long  »,  though  in  the 
Latin  of  the  Empire  the  long  sound  was  occasionally  represented 
by  a  longer  form  of  the  symbol  L  The  dot  over  the  i  begins  in 
the  5th  ot  6th  century  a.d.  In  pronunciation  the  English 
short  •  is  a  more  open  sound  than  that  of  most  languages,  and 
does  not  correspond  to  the  Greek  and  Latin  sound.  Nor  are 
the  English  short  and  long  *  of  the  same  quality.  The  short  * 
in  Sweet's  terminology  is  a  high-front-wide  vowel,  the  long  », 
in  Engiisb  often  sptXl  et  in  words  like  ued,  is  (Upbthonged, 
beginning  like  the  short  vowel  but  becoming  hi^er  as  it  proceeds. 
The  Latin  short  i,  however,  in  final  syllables  was  Gpen  and 
ttltimatdy  became  e,  e.f .  in  the  neuter  of  s-stems  as  idiU  from 
mtUi-s.  Medially  both  the  short  and  the  long  sounds  are  very 
common  in  syllables  which  were  originally  unaccented,  because 
ia  such  positions  many  other  sounds  passed  into  »':  officio  but 
faeia,  rwdimo  but  e$M,  quidlibd  but  lubel  {libd  U  later);  ccUUo 
but  laedc,  ffda  from  an  (MafeidOf  istis  (dative  plural)  from  an 
earlier  iiUns,  (P.  Gi.) 

lAHBIC*  the  term  employed  in  prosody  to  denote  a  succession 
of  verses,  each  consisting  of  a  foot  or  metre  called  an  iambus 
(Imitfim),  formed  of  two  syllaUcs,  of  which  the  first  is  short  and 
the  seeond  long  («'—).  After  the  dactylic  hexameter,  the  iambic 
triiseter  wss  the  most  popular  metre  of  ancient  Greece.  Archi- 
todnis  is  said  to  have  been  the  inventor  of  this  iambic  verse,  the 
r M^erppt  consisting  of  three  iambic  feet.  In  the  Greek  tragedians 
«n  iambic  line  is  formed  of  six  feet  arranged  in  obedience  to  the 
folkming  scheme:— 


Much  of  the  beuity  of  the  verse  depends  <hi  the  caesura,  which  is 
mally  in  the  middle  of  the  third  foot,  and  far  less  frequently 
ia  the  middle  of  the  fourth.  The  English  language  runs  more 
aatusallj  ia  the  iambic  metre  than  in  any  other.    The  normal 


blank  verse  in  English  is  founded  upon  an  iambic  basis,  and 
Milton's  line — 

And  swims  |  or  sinks  j  or  wades  |  or  creeps  j  or  flies  |  — 
exhibits  it  in  its  primitive  form.  The  ordinary  alexandrine  of 
French  literature  is  a  hexapod  iambic,  but  in  all  questions  of 
quantity  in  modem  prosody  great  care  has  to  be  exercised  to 
recollect  that  all  ascriptions  of  classic  names  to  modern  forms  of 
rhymed  or  blank  verse  are  merely  approximate.  The  octosyllabic, 
or  four-foot  iambic  metre,  has  found  great  favour  in  English  verse 
founded  on  old  romances.  Decasyllabic  iambic  lines  rhyming 
together  form  an  **  heroic  "  metre. 

lAMBUCHUS  (d.  c.  a.o.  330),  the  chief  represenUtive  of  Syrian 
Neoplatonism,  is  only  .imperfectly  known  to  us  in  the  events 
of  his  life  and  the  details  of  his  creed.  We  learn,  however, 
from  Suidas,  and  from  his  biographer  Eunapius,  that  he  was  bom 
at  Chalds  in  Coele-Sjrria,  the  sdon  of  a  rich  and  illustrious  family, 
that  he  studied  under  Anatolius  and  afterwards  under  Porphyry, 
the  pupil  of  PlotinuS,  that  he  himself  gathered  together  a  large 
number  of  disdples  of  different  nations  with  whom  he  lived  on 
terms  of  genial  friendship,  that  he  wrote  "  various  philosophical 
books,"  and  that  he  died  during  the  reign  of  Constantlne,-^ 
according  to  Fabridus,  before  a.d.  333.  His  residence  (probably) 
at  his  native  town  of  Chalds  was  varied  by  a  yearly  visit  with 
his  pupils  to  the  baths  of  Gadara.  Of  the  books  referred  to  by 
Suidas  only  a  fraction  has  been  preserved.  His  commentaries 
on  Plato  and  Aristotle,  and  works  on  the  Chaldaean  theology 
and  on  the  soul,  are  lost.  For  our  knowledge  of  his  system  we 
are  indebted  partly  to  the  fragments  of  these  writings  preserved 
by  Stobacus  and  others,  and  to  the  notices  of  his  successors, 
especially  Produs,  partly  to  his  five  extant  books,  the  sections 
of  a  great  work  on  the  Pythagorean  philosophy.  Besides  these, 
Produs  (4x2-485)  seems  to  have  ascribed  to  him'  the  authorship 
of  the  oelcbratei  book  On  the  Egyptian  Mysteries  (so-called), 
and  although  its  differences  in  style  and  in  some  points  of  doctrine 
from  the  writings  just  mentioned  make  it  improbable  that  the 
work  was  bylamblichus  himself,  it  certainly  emanated  from  his 
school,  and  in  its  systematic  attempt  to  give  a  speculative 
justification  of  the  polytheistic  cultus  of  the  day,  marks  the 
turning-point  in  the  history  of  thought  at  whidi  lamblichus 
stood. 

As  a  speculative  theory  Neoplatonism  (q.v.)  had  received  its 
highest  development  from  Plotinus.  The  modifications  intro- 
duced by  lamblichus  were  the  elaboration  in  greater  detail  of 
its  fomutl  divisions,  the  more  systematic  application  of  the 
Pythagorean  number-symbolism,  and  chiefly,  under  the  influence 
of  Oriental  systems,  the  thorough-going  mythic  interpretation  of 
what  the  previous  philosophy  had  still  regarded  as  notional. 
It  is  on  the  last  account,  probably,  that  lamblichus  was  looked 
upon  with  such  extravagant  veneration.  As  a  philosopher  be  had 
learning  indeed,  but  little  originality.  His  aim  was  to  give  a 
philosophical  rendering  of  the  popular  religion.  By  his  con- 
temporaries he  was  acaedltcd  with  miraculous  powers  (which  he, 
however,  disdaimed),  and  by  his  followers  in  the  decline  of  Greek 
philosophy,  and  his  admirers  on  its  revival  in  the  xstb  and  x6lh 
centuries,  his  name  was  scarcely  mentioned  without  the  epithet 
"  divine  "  or  "  most  divine,"  while,  not  content  with  the  more 
modest  eulogy  of  Eunapius  that  he  was  inferior  to  Porphyry  only 
in  style,  the  emperor  Julian  regarded  him  as  not  even  second 
to  Plato,  and  said  that  he  would  give  all  the  gold  of  Lydia  for  one 
epistle  of  lamblichus. 

Theoretically,  the  philosophy  of  Plotinus  was  an  attempt 
to  harmonize  the  prindples  of  the  various  Greek  schools.  At 
the  head  of  his  sjrstem  he  placed  the  transcendent  incommunicable 
one  (If  dfitfc«Tov),  whose  first -begotten  is*  intellect  (vovi),  from 
which  proceeds  soul  (fvx4)i  which  in  turn  gives  birth  to  ^is,  the 

*  Besides  the  anonymous  testimony  prefixed  to  an  andent  MS.  of 
Proclus,  De  Mrst.  vtiL  x  seems  to  be  quoted  by  the  latter  as  lambli- 
chus'a.  Cf.  Meiners.  '^Judicium  de  libro  qui  de  Myst.  Aeg.  in- 
■cribitur,"  in  Comment,  Soc.  Reg.  Sci,  Cott.,  voL  iv.,  1781.  p.  77. 
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realm  of  nature.  Immediatdy  after  the  absolute  one»  lamblichus 
{stroduced  a  second  superexistent  unity  to  stand  between  it  and 
the  many  as  the  producer  of  inte&ect,  and  made  the  three  succeed- 
ing moments  of  the  development  (intellect,  soul  and  nature) 
undei:go  various  modifications.  He  speaks  of  them  as  in- 
tellectual (0eo2  voepoi),  supramundane  (vrepc6a/iioc),  and  mun- 
dane gods  (^yc6a|iioc).  The  first  of  these — which  Plotinus 
represented  under  the  three  stages  of  (objective)  being  (itr), 
(subjective)  life  (S^aii),  and  (realized)  intellect  (rovf) — ^is  distin- 
guished by  him  into  spheres  of  inteUigible  gods  (fitoi  poifrot)  and 
of  intellectual  gods  {0»l  votpoOf  each  subdivided  into  triads,  the 
latter  sphere  being  the  place  of  ideas,  the  former  of  the  archetypes 
of  these  ideas.  Between  these  two  worlds,  at  once  separat- 
ing and  uniting  them,  some  scholazs  think  there  was  inserted 
by  lamblichus,  as  afterwards  by  Produs,  a  third  sphere  partaking 
of  the  nature  of  both  ($tol  poijtoI  ml  pocpoi).  But  this  sup- 
position depends  on  a  merely  conjectural  emendation  of  the  text. 
We  read,  however,  that  "in  the  intellectual  hebdomad  he 
assigned  the  third  rank  among  the  fathers  to  the  Demiurge." 
The  Demiurge,  Zeus,  or  world-creating  potency,  is  thus  identified 
with  the  perfected  rout,  the  intellectuid  triad  being  increased  to 
a  hebdomad,  probably  (as  Zeller  supposes)  through  the  sub- 
division of  its  first  two  members.  As  in  Plotinus  vodi  produced 
nature  by  mediation  of  ^ux^,  so  here  the  intelligible  gods  are 
followed  by  a  triad  of  psychic  gods.  The  first  of  these  is  incom- 
municable and  supramundane,  while  the  other  two  seem  to  be 
mundane  though  rational.  In  the  third  class,  or  mundane 
gods  (Btol  intdtaiuoi)t  there  is  a  still  greater  wealth  of  divinities, 
of  various  local  position,  function,  and  rank.  We  read  of  gods, 
angels,  demons  and  heroes,  of  twelve  heavenly  gods  whose 
number  is  increased  to  thirty-six  or  three  hundred  and  sixty, 
and  of  seventy-two  other  gods  proceeding  from  them,  of  twenty^ 
one  chiefs  {An^pims)  and  forty-two  nature-gods  (0eoi  Tcmnovp- 
7oO>  besides  guardian  divinities,  of  particular  individuals  and 
nations.  The  world  is  thus  peopled  by  a  crowd  of  superhuman 
beings  influencing  natural  events,  possessing  and  commtmicating 
knowledge  of  the  future,  and  liot  inaccessible  to  prayers  and 
offerings. 

The  whole  of  this  complex  theory  is  ruled  by*  a  mathematical 
formulism  of  triad,  hebdomad,  &c.,  while  the  first  principle  is 
identified  with  the  monad,  mm  with  the  dyad,  and  fiix4  with 
the  triad,  symbolic  meanings  being  also  assigned  to  the  other 
numbers.  "  The  theorems  of  mathematics,"  he  says,  **  apply 
absolutely  to  all  things,"  from  things  divine  to  original  matter 
{JSkn).  But  though  he  thus  subjects  all  things  to  number,  he 
holds  elsewhere  that  numbers  are  independent  existences,  and 
occupy  a  middle  place  between  the  limited  and  unlimited. 

Another  difficulty  of  the  system  is  thie  account  given  of  nature. 
It  is  said  to  be  "bound  by  the  indissoluble  chains  of  necessity 
which  men  call  fate,"  as  distinguished  from  divine  things  which 
are  not  subject  to  fate.  Yet,  being  itself  the  result  of  higher 
powers  becoming  corporeal,  a  continual  stream  of  elevating 
influence  flows  from  them  to  it,  interfering  with  its  necessary 
laws  and  turning  to  good  ends  the  imperfect  and  evil.  Of  evil 
no  satisfactory  account  is  given;  it  is  said  to  have  been  generated 
accidentally. 

In  his  doctrine  of  man  lamblichus  retains  for  the  soul  the 
middle  {dace  between  intellect  and  nature  which  it  occupies 
in  the  universal  order.  He  rejects  the  passionless  and  purely 
intellectual  character  ascribed  to  the  human  soul  by  Plotinus, 
distinguishing  it  sharply  both  from  those  above  and  those  below 
it.  He  maintain*  that  it  moves  between  the  higher  and  lower 
spheres,  that  it  descends  by  a  necessary  law  (not  solely  for  trial 
or  punishment)  into  the.  body,  and,  passing  perhaps  from  one 
human  body  to  another,  returns  again  to  the  supersensible. 
This  return  is  effect«i  by  the  virtuous  activities  which  the  soul 
performs  throughits  own  power  of  free  will,  and  by  the  assistance 
of  the  gods.  These  virtues  were  classified  by  Porphjrry  as 
political,  purifying  (xoffa^uol),  theoretical,  and  paradigmatic; 
and  to  these  lamblichus  adds  a  fifth  class  of  priestly  virtues 
iUpoxuuu  dipfraX),  in  which  the  divinest  part  of  the  soul  raises 
itself  above  intellect  to  absolute  bein^. 


lamblichus  does  not  seem  ever  to  have  attained  to  that 
ecstatic  communion  with  and  absorption  in  deity  which  was  the 
aim  of  earlier  Neoplatonism,  and  which  Plotinus  enjoyed  four 
times  in  his  life,  Porphyry  once.  Indeed  his  tendency  was  not  so 
much  to  raise  man  to  God  as  to  luring  the  gods  down  to  men — 
a  tendency  shown  still  more  plainly  in  the  "  Answer  of  Abamoo 
the  master  to  Porphyry's  letter  to  Anebo  and  solutions  of  the 
doubts  therein  expressed,"  afterwards  entitled  the  Libv  dt 
myUeriis,  and  ascribed  to  lamblichus. 

In  answer  to  questions  raised  and  doubts  e^rcssed  by 
Porphyry,  the  writer  of  this  treatise  appeals  to  the  innate  idea 
all  men  have  of  the  gods  as  testifying  to  the  existence  of  divinities 
countless  in  number  and  various  in  rank  (to  the  correct  arrange- 
ment of  which  he,  like  lambh'chus,  attaches  the  greatest  import- 
ance). He  holds  with  the  latter  that  above  all  prindpks  of 
being  and  intelligence  stands  the  absolute  one,  from  whom  the 
first  god  and  king  spontaneously  proceeds;  while  after  these 
follow  the  ethereal,  empyrean,  and  heavenly  gods,  and  the 
various  orders  of  archangels,  angeb,  demons,  and  heroes  dis- 
tinguished in  nature,  power,  and  activity,  and  in  gre&ter  pro- 
fusion than  even  the  imagination  of  lamblichus  had  conceived. 
He  says  that  all  the  gods  are  good  (though  he  in  another  pUce 
admits  the  existence  of  evil  demons  who  must  be  propitiated), 
and  traces  the  source  of  evil  to  matter;  rebuts  the  objectioo 
that  their  answering  prayer  implies  passivity  on  the  part  of  gods 
or  demons;  defends  divination,  soothsaying,  and  theuigic 
practices  as  manifestations  of  the  divine  activity;  describes  the 
appearances  of  the  different  sorts  of  divinities;  dlsnwsps  the 
various  kinds  of  sacrifice,  which  he  says  must  be  suitable  to  the 
different  natures  of  the  gods,  material  and  immaterial,  and  to  the 
double  condition  of  the  sacrificer  as  bound  to  the  body  or  free 
from  it  (differing  thus  in  his  psychology  from  lamblichus) ;  and, 
in  conclusion,  states  that  the  only  way  to  happiness  is  throu^ 
knowledge  of  and  tmion  with  the  gods,  and  that  theurgic  practices 
alone  prepare  the  mind  for  this  union — again  going  beyond 
his  master,  who  held  assiduous  contemplation  of  divine  things 
to  be  sufficient.  It  is  the  passionless  nature  of  the  soul  which 
permits  it  to  be  thus  united  to  divine  beings, — ^knowledge  of 
this  mystic  union  and  of  the  worship  associated  with  it  having 
been  derived  £rom  the  Egyptian  priests,  who  learnt  it  from 
Hermes. 

On  one  point  only  does  the  author  of  the  De  mysterus  seem 
not  to  go  so  far  as  lamblichus  in  thus  making  philosc^hy  sub- 
servient to  priestcraft.  He  condemns  as  foUy  and  impiety  the 
worship  of  images  of  the  gods,  though  his  master  held  that  these 
Hmtdacra  were  filled  with  divine  power,  whether  made  by  the 
hand  of  man  or  (as  he  believed)  fallen  from  heaven.  But  images 
could  easfly  be  dispensed  with  from  the  point  of  view  of  the 
writer,  who  not  only  held  that  all  things  were  full  of  gods  (yi&iTa 
rX^pq  9euir,  as  Thales  said),  but  thought  that  each  man  had  a 
special  divinity  of  his  own — an  Uu»  ha3iyu» — as  his  guard  and 
companion. 

The  foltowine  are  the  extant  works  of  lamblidius:  (i)  On  tke 
Pythagorean  {Lift  Htfl  row  TMarfopuoa  fiiov),  ed.  T.  Kicsslins 
(1815}.  A.  Nauck  (St  Petersburg.  1834):  for  a  discussion  of  the 
authorities  used  see  E.  Rohde  in  RietHisckes  Museum,  xxvi.,  xxvii. 
(1871. 1873) ;  Eng.  trans,  by  Thomas  Taylor  (1818).  (3)  The  ExkmtG- 
turn  to  Pkilosopky  (A6iroc  rporporw^  alf  ^t>ww^«»),ed.  T.  Kics&liiv 
(181 1):  H.  PiseUt  (1888).  (3)  The  treatise  On  the  General  Scienct 
of  MatkematUs  (Ilcpi  1%  uou%t  luSiutoxu^  knariiit^),  ed.  J.  G.  Friis 
(Copenhagen.  1790),  N.  Festa  (Leipzig.  1891).  (4)  The  book  On  tkt 
Arithmetic  of  Ntcomachus  (Iltpi  r^  Nwayi4xo»  Apifftnrye^t  limmyvrii), 
along  with  fragments  on  fate  (Utpi  tittrnpulnis)  and  pnyer  (TitM 
c^c).ed.S.Tennulius(i688),thei4ftlAflKfu;by  H.  PistelU  (1894^ 
(S)  The  Theohgieal  Principles  of  Arithmetu  (e«DXo7ai9tv«  rh% 
ApSffnTuc^t) — the  seventh  book  of  the  scries — by  F.  Ast  (Leipxig. 
1 8 1 7).  Two  lost  books,  treating  of  the  physical  and  ethical  signiBca- 
tion  of  numbeas,  stood  fifth  and  sixth,  while  books  on  muac,  gcotnetry 
and  astronomy  followed.  The  emperor  Julian  had  a  great  admiration 
for  lamblichus,  whom  he  considered  "  intellectually  not  inferior 
to  Plato  ";  but  the  Letters  to  lamHicus  the  Philosopher  which  be^r 
his  name  are  now  eenerally  considered  sporioas. 

The  so-called  Liber  de  myUerOs  was  first  edited,  with  Latin 
translation  and  notes,  by  T.  Gale  (Oxford,  1678),  and  more 
recently  by  G.  Parthey  (Berlin.  1857):  Eng.  trans,  by  Thomas 
Taylor  (1831). 
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TIhc  I*  ■  moncciapli  on'llinblicliui  by  G.  E.  Hrbonilrijr  (B« 

ItmttitU,  pttlatapii  Sjri,  iacima,  Ltipiig.  i;64l.  arrd  n. I  tIw 

Oi  -jut  hy  Hiiiw  (Am  fiu*  >.  ,(.  ityt^  linl.,  Muri.Lh  r-:i>. 
TlKb«laca.uDtio(lanblidiu>an:Ihoic<i[Zcller./>»Lf  ..'  ■*. 

iii.  I.  pafei]  9),,  indcd,;E,  Vacbtrat. /riM-dfrtcnlfif -li  -  'w 
(iM6).ii.»»|.:J. Simon, /fiU.i<>''fcDbi<'^J<n>ul>u(iMs  .  '  E. 
Cluisii«.Hi..-.',.,.fifcyapivf*oi.eifrf«Cr«j{Pant.  (Bqv-  -  fli 
T.  WiiiuliH   Tin  A>D-Piiuni.i!  (CsmbrWEC.  looil     iW     ■    ■   .1 

UHUJChL'S.   ...;    _-,:.■.   -.I...   ■..,■:,.,.<    ..1    Ik:   i. :■..■..   :■     ._.« 

of  Bo^iJtunu^.  Lbi  lovci  of  Rhodano  uid  Sinonii,  o[  which  ui 
epi[aine  is  pirKrvcd  in  Phouus  (cod,  04),  Gandus,  a  legendary 
kingol  BubybntfdrcaSinonislo  many  him  and thrawsRhodancK 


fin^uUr  advmlun 
Babylon.    Accord 


a  by  J 


nape  playa  1 


amhiichu.  w 

fuRher  info 

bat  he 

■d  from  Gtetl 

«w.l 

ipplitd 

dy  of  Gmk 

him  by  ha  Babylonian  1 

hiiDKlf  with  ^rcat  succc 

orifiaal  Id  (ha  library  of  the  EicoriaJ  is  uid  (o  have  been 

deMroytd  by  fire  in  1670.     Only  a  few  fragmenta  have  been 

preHTv«d,  in  addition  to  PbotiiK'»  epitome. 

Sh  Srnpi-ri,  irMiri.  ed.  A.  Hincbii  (18U)  and  R.  Henhcr 
(>85«):  A.  Mai.  Sinplirum  mUrmm  mm  aOtilu.  ii.i  E.  Rohdc, 
Utr  frudtudu  Roman  ( 1900). 

UmmU  (i.e.  "  the  city  ol  St  John  ";  Cr.  /hhhiiu;  Tiuk 
YmnU-.  alu  wTitlen  Janina,  Jannina,  uid.  according  to  iti 
Alhuiiui  pronuDriaiiao,  Yanina),  the  capital  d(  the  vilayet  of 
laiuuiia.  Albania.  European  Tuikty.  Pop.  (igoj)i.baut  11/100. 
Tlie  larval  elhnifal  gmupiin  the  papulation  an  the  AlbanijLn  and 
GfeeL^  Lbe  pureat  form  of  colloquial  Greek  ia  ^xilEen  here  among 
lb«  wialthy  and  highly  educated  merchant  families.  Thepotition 
o(  luoina  a  Hrikingly  pidureique.  At  (he  loot  ol  the  grey 
IB  d  Mount  Mitirkeli  (1  soo  ft.),  ohich  (oims  part  of 


north  fr 


be  Gulf  t 


lies  a  Tillry  (the  HtUiha  of  antiquity)  partly 
and  tbc  city  is  built  on  the  slopes  of  a  alight  ei 
dowik  tolbewrsiemKbore.  It  has  greatly  deci 
el  barbaric  prosperity  which  it  enjoyed  from  ' 
ii  na  the  aeat  of  All  Paaha  ().(.),  and  was 
frocd  jOpOOD  to  ^,000  inhabitants.  The  fon 
M  Itoa  Castle,  which,  like  (he  i 
ig  into  tbe  Iak< 

Greek  archbishop,  and  slill  poa&esaes  many 
iBoiqaa  uaa  cnarches.  beaidet  tynagoguea,  a  Greek  college 
(gyiiinuii)ni),alibrary  andabotpilil.  Sayadea(oppoaite  Corfu) 
and  Aiti  are  the  places  through  which  it  receives  iu  irapons. 
Tbe  rich  gold  and  lilvec  embroidery  for  which  the  city  hu  long 
been  lanwus  is  UiU  one  of  the  notable  irlictet  in  iu  buur;  but 
ihc  oMuncidal  imponance  of  lannina  hss  notably  declined  since 
IhccTHOaafArtauidTheuily  loCrteceiniSSi,  lanninlhvl 
pmriovlr  been  one  ol  Iht  chici  ccnircs  ol  the  Thesialian  grain 
irwie:  il  bow  tipoitt  little  eicepl  chroc,  hides,  bitumen  and 
ihecpskina  to  tbe  annual  value  of  about  £rzo,ooo;  the  imports. 
which  s^iplymly  the  local  demand  forpro^lona.  textile  goods. 
hardwaiv.  Ac-,  are  worth  about  double  thai  sum. 

Tbe  lake  of  Unnina  (periupt  to  be  identified  with  tbe  Fambolus 
or  Panbotisof  aniiquity)is6m.  long,  andhaianareaof  i^aq.m., 
with  ta  mnotr  defXh  of  lesi  than  js  (I.  In  time  of  flood  it  is 
miiedviib  tbe  smaller  lake  of  Labchiataa  to  the  north.  There 
•R  BO  aOnnUof  any  coiuiderable  size,  and  the  only  outlets  are 
■nderpnnd  puuget  or  kaiattUaa  extending  for  many  miles 
tbmgh  tbe  cilcamiB  rucks. 

The  theory  supported  by  W.  M.  Leake  (Xorlktrn  C'oct, 
LnioK,  itis)  that  (he  citadel  of  lannina  ia  lo  be  identlAed  with 
Dodsa*.  it  now  gtnerally  abandoned  in  favour  of  the  claimi  ol  a 
■vie  soul  hem  site.  AsAnnaComnena,  in  describing  thecapiure 
s4  lbe  lowB  (rl  'lairrva)  by  Bohemond  tn  io9i,  speaks  ol  the 
WB&B  as  being  dilapidated,  it  may  be  supposed  (hat  the  place 

tia^  m  thr  Byzutinc  anoala,  and  on  the  eMablishment  of  the 


lonlthip  of  Epirua  by  MIchltl  Ancdua  Coi 
became  hia  capital.  In  the  middle  ages  tl 
attacked  by  Serbs,  Macedonians  and  Albanii 
poaaesiion  ol  the  lucccsson  ol  Michael  when  the  forces 
Sultan  Mumd  appetmi  before  it  in  i^jo  {cl.  Kahn, 
Sindiit,  Jena  [18S4),  pp.  jia-ju).  Smce  14J1  it  hu  coi 
under  Turkish  rule. 

-        •     ■  -■     mini  will  be  fnuDd  in  Holland's  Tnncti 
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ndtha 


then  cited. 

IlFErnS.  in  Greek  mythology,  nm  of  Uraaas  and  Can,  one 
of  the  Titans,  lather  of  Atlas,  Prometheus,  Epimeihcua  and 
Menoetiua,  the  personifications  ol  certain  human  qualities 
(Hesiod,  Titei-  J07).  At  a  punishment  for  having  revolted 
■gainat  Zeua,  he  waa  imprisoned  in  Tartarus  (Homer,  Iliad.  viiL 
479]  or  underneath  the  island  of  Inlcime  oS  the  coait  of  Cam- 
pania (Siliua  Ilalicus  lii.  148).  Hygious  makes  him  the  aon  of 
Tartarus  and  Gaea,  and  one  ol  the  giants.  lapctus  was  con- 
sidered the  original  ancestor  ol  the  human  race,  as  (he  lather  of 
Prometheus  and  grandfalberol  Deucalion.  The  name  is  probably 
identical  with  Japhet  (Japbeth),  and  the  aon  of  Noah  in  the 
Greek  legend  of  the  flood  becomes  the  ancestor  of  (Noah)  Deu- 
calion, lapetua  as  the  representative  of  an  obsolete  order  of 
things  ii  described  as  warring  again^  the  new  order  under  Zeut; 
and  is  nalurally  relegated  lo  Tartarus. 

See  F.  C.  Wclcker.  CriaUiclu  CiatrltJn.  I.  (1857) ;  C.  K.  Volcks, 
Dit  Uyllaltp'  da  laptliiiluit  (^ckUkjUii  (1S14};  M.  Mayer, 
Ciianun  uwiTilejin  [1887). 

lAPTDES.  or  Iahhies,  one  of  tbe  three  cUef  people*  of  Romui 
Illyiia.  They  occupied  (be  interior  of  tbe  country  on  the  north 
between  the  Aisia  (Acsa)  and  Tedanius  (perhaps  (ha  Zennanja), 


c  Libun 


Their 


formed  pan  of  tbe  moden 
Stnbo  u  a  railed  race  of  CelU  and  Illyiiani,  who  used  Celtic 
weapons,  tattooed  themselves,  and  lived  chiefly  on  spelt  and 
millet.  They  were  a  warlike  race,  addicted  to  plundering 
expeditions.  In  iiq  B.C.  C,  Sempronius  Tuditanua  celebrated 
a  triumph  over  them,  and  in  ]«  i.e.  they  were  finally  crushed 
by  Augusiua.  They  appear  to  have  bad  ■  /rxdu  with  Rome. 
but  aubsequently  rebelled. 

See  Stiabo  Iv.  307,  viL  3IS-IIS;  do  Caailus  ilix.  is:  AoDlin, 
lUyrica.  id'.  14,  16:  Livy.  EfS.  Ex.  131 ;  Tibullm  iv.  i.  lai:  Cicero. 


which  the  object  ol  tbis  scl 
gold  but  to  preptue  medi 
chemical  Ibou^l  during  (1 
porters  being  Paracelsus,  v: 


the  < 


Jated  by  Boyle, 
Tiv;  I.  HulBfj; 


lAZTOES,  a  tribe  of  Sarmaliana  first  heard  ol  on  tbe  Mieoril, 
where  they  were  among  the  allies  of  Mithradaies  the  Great. 
Moving  westward  acroas  Scythia,  uid  hence  called  MetanasIM, 
they  were  on  (he  lower  Danube  by  (he  time  of  Ovid,  and  about 
«.D.  JO  occupied  the  plains  eaat  of  (he  Theiis.  Here,  under  the 
grneial  name  of  Sarmalae,  (hey  were  a  perpetual  trouble  lo 
the  Roman  province  ol  Dacii.  They  were  divided  Into  freemen 
and  serfs  (SsrmnlAe  Limi,i,„l,i),  tbe  lariec  ol  whom  had  ■ 
diFlerent  manner  ol  lile  and  were  probably  an  older  settled 
population  enslaved  by  nomad  masters.  Tbeyrose  against  them 
in  a.D.  ]]4.  but  were  repressed  by  foreign  aid.  Nothing  is 
heard  of  laiygea  or  Sarmalae  after  the  Hunnish  invasions. 
Graves  at  Kesithely  and  elsewhere  in  tbe  Theisa  valley,  ahown 
by  their  contents  (o  belong  to  nomads  of  the  first  centuries  a.D., 
are  referred  lo  (be  laiyges.  (E.  ».  M.) 

IBADAH,  a  town  of  British  West  Alrica,  in  Yorubaland, 
Southern  Nigeria,  iijm.by  rail  N.E.  ol  Lagos,  and  about  jom. 
N.E.  of  Abeokuta.  Fop.  (igio  estimated  at  150.000.  Tbe 
town  occu[nes  the  slope  ol  1  bill,  and  ilretdKS  into  the  valley 
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through  which  the  river  Ona  flows.  It  is  enclosed  by  mud  walls, 
which  have  a  circuit  of  i8  m.,  and  is  encompassed  by  cultivated- 
land  5  or  6  m.  in  breadth.  The  native  houses  are  all  low,  thatched 
structures,  enclosing  a  square  court,  and  the  only  break  in  the 
mud  wall  is  the  door.  There  are  numerous  mosques,  oriskas 
(idol-houses)  and  open  spaces  shaded  with  trees.  There  are  a 
few  buildings  in  the  European  style.  Most  of  the  inhabitants  are 
engaged  in-  agriculture ;  but  a  great  variety  of  handicrafts  is 
also  carried  on.  Ibadan  is  the  capital  of  one  of  the  Yoruba 
states  and  enjoys  a  large  measure  of  autonomy.  Nominally 
the  state  is  subject  to  the  alafiH  (ruler)  of  Oyo;  but  it  is  virtually 
independent.  The  administration  is  in  the  hands  of  two  chiefs, 
a  dvil  and  a  military,  the  bale  and  the  Ixilogun;  these  together 
form  the  highest  court  of  appeal  There  is  also  an  iyaloda  or 
mother  of  the  town,  to  whom  are  submitted  all  the  disputes  of 
the  women.  Ibadan  long  had  a  feud  with  Abeokuta,  but  on 
the  establishment  of  the  British  protectorate  the  intertribal 
wars  were  stopped.  In  xS63  the  people  of  Ibadan  destroyed 
Ijaya,  a  neighbouring  town  of  60,000  inhabitants.  A  British 
resident  and  a  detadiment  of  Hausa  troops  are  stationed  at 
Ibadan. 
See  also  Yorubas.  Abeokuta  and  Lagos.. 

'  IBAGU^  or  San  BoNiPAao  oe  Ibagu£,  a  city  of  Colombia, 
and  capital  of  the  department  of  Tolima,  about  60  m.W.  of 
Bogot4  and  18  m.  N.W.  of  the  Nevado  de  Tolima.  Pop.  (1900, 
estimate)  13,000.  Ibagu6  is  built  on  a  beautiful  plain  between 
the  Chipalo  and  Combeima,  small  affluents  of  the  Cuello,  a 
western  tributary  of  the  Magdalena.  Its  elevation,  4300  ft. 
above  the  sea,  gives  it  a  mild,  subtropical  climate.  The  plain 
and  the  neighbouring  vallejrs  produce  cacao,  tobacco,  rice  and 
sugar-cane.  There  are  two  thermal  springs  in  the  vicinity,  and 
undeveloped  mines  of  sulphur  and  silver.  The  dty  has  an 
endowed  college.  It  b  an  important  commercial  centre,  being 
on  the  road  which  crosses  the  Quindio  pass,  or  paramo,  into  the 
Cauca  valley.  Ibagu6  was  founded  in  1550  and  was  the  capital 
of  the  republic  for  a  short  time  in  1854. 

IBARRA,  a  dty  of  Ecuador  and  capital  of  the  province  of 
Imbabura,  about  50  m.  N.N.E.  of  Qmio,  on  a  small  fertile  plain 
at  the  northern  foot  of  Imbabura  volcano,  7300  ft.  above  sea- 
level.  Pop.  (1900,  estimate)  5000.  It  stan^  on  the  left  bank 
of  the  Tahuando,  a  small  stream  whose  waters  flow  north  and 
west  to  the  Padfic  through  the  Mint,  and  is  separated  from 
the  higher  plateau  of  Quito  by  an  devated  transverse  ridge  of 
which  the  Imbabura  and  Mojanda  volcanoes  form  a  part.  The 
surrounding  country  is  mountainous,  the  valleys  being  very 
fcrtUe.  Ibarra  itself  has  a  mild,  humid  climate,  and  is  set  in  the 
midst  of  orchards  and  gardens.  It  is  the  see  of  a  bishop  and 
has  a  large  number  of  churches  and  convents,  and  many  sub- 
stantial residences.  Ibarra  has  manufactures  of  cotton  and 
woollen  fabrics,  hats,  sandals  {alpargaUs),  sacks  and  rope  from 
cabuUa  fibre,  laces,  sugar  and  various  kinds  of  distilled  spirits  and 
cordials  made  from  the  sugar-cane  grown  in  the  vicinity.  Mules 
arc  bred  for  the  Colombian  markets  of  Pasto  and  Popayan. 
Ibarra  was  foimded  in  1597  by  Alvaro  de  Ibarra,  the  president 
of  Quito.  It  has  suffered  from  the  eruptions  of  Imbabura,  and 
more  severdy  from  earthquakes,  that  of  1859  causing  great 
damage  to  its  public  buildings,  and  the  greater  one  of  the  i6th 
of  August  xd68  almost  completely  destroyed  the  town  and 
killed  a  large  number  of  its  inhabitants.  Thevillageof  Carranqui, 
li  m.  from  Ibarra,  is  the  birthplace  oi  Atahualpa,  the  Inca 
sovereign  executed  by  Pizarro,  and  dose  by  is  the  small  lake 
called  Yaguarcocha  where  the  army  of  Huaynacapac,  the  father 
of  Atahualpa,  inflicted  a  bloody  defeat  on  the  Carranquis. 
Another  aboriginal  battle-fidd  is  that  of  Hatuntaqui,  near  Ibarra, 
where  Huaynacapac  won  a  decisive  victory  and  added  the  greater 
part  of  Ecuador  to  his  realm.  The  whole  region  is  full  of  tolast 
or  Indian  burial  mounds. 

IBERIANS  (Iberi,  ''I^i7pe$),  an  andent  people  inhabiting 
parts  of  the  Spanish  peninsula.  Their  ethnic  affinities  are  not 
known,  and  our  knowledge  of  their  history  is  comparativdy 
slight.  It  is  almost  impossible  to  make  any  statement  in  regard 
to  them  which  will  meet  with  general  agreement.    At  the  same 


time,  the  general  lines  of  Iberian  controversy  are  dear  enooifh. 
The  prindpal  sources  of  inf(Hination  about  the  Iberians  are 
(x)  historical,  (3)  numismatic,  (3)  linguistic,  (4)  anthropdogicaL 

I.  Historical. — ^The  name  seems  to  have  been  api^ed  by  the 
earlier  Greek  navigatorsto  the  peoples  who  inhabited  the  eastern 
coast  of  Spain;  probably  it  originally  meant  those  who  dvdt 
bv  the  river  Iberus  (mod.  £6ro).  It  is  possible  (Boudaid, 
Etudes  sur  Palpkabet  ibirien  (Paris,  1852)  that  the  river-name 
itself  represents  the  Basque  phrase  ibay-erri "  the  country  of  the 
river."  On  the  other  hand,  even  in  older  Greek  usage  (ss  in 
Thuc.  vi.  x)  the  term  Iberia  is  said  to  have  embraced  the  country 
as  far  ea^  as  the  Rhone  (see  Herodorus  of  Her^ea,  Frafm. 
Hist.  Gr.  ii.  34),  and  by  the  time  of  Strabo  it  was  the  common 
Greek  name  for  the  Spanish  peninsula.  Iberians  thus  meant 
sometimes  the  population  of  the  peninsula  in  general  and 
sometimes,  it  would  appear,  the  peoples  of  some  definite  race 
(yii^)  which  formed  one  dement  in  that  population.  Of  the 
tribal  distribution  of  this  race,  of  its  linguistic,  social  and  political 
characteristics,  and  of  the  history  of  its  relation  to  the  other 
peoples  of  Spain,  we  have  only  the  most  general,  fragmentary 
and  contradictory  accounts.  On  the  whole,  the  historical 
evidence  indicates  that  in  Spain,  when  it  first  became  known 
to  the  Greeks  and  Romans  there  existed  many  separate  and 
variously  dvilized  tribes  connected  by  at  least  apparent  identity 
of  race,  and  by  dmilarity  (but  not  identity)  of  language,  and 
sufficiently  distinguished  by  their  general  characteristics  from 
Phoenicians,  Romans  and  Celts.  The  statement  of  Diodoras 
Sictdus  that  the  mingling  of  these  Iberians  with  the  immigrant 
Cdts  gave  rise  to  the  Celtiberians  is  in  itself  probable.  Varro 
and  Dionysius  Afer  proposed  to  identify  the  Iberians  of  Spain 
with  the  Iberians  of  the  Caucasus,  the  one  regarding  the  castein, 
and  other  the  western,  settlement»as  the  earlier. 

a.  Numismatic. — Knowledge  of  andent  Iberian  language  and 
history  is  mainly  derived  from  a  variety  of  coins,  found  widdy 
distributed  in  the  peninsula,*  and  also  in  the  neis^bourfaood  of 
Narbonne.  They  are  inscribed  in  an  alphabet  which  has  many 
points  of  similarity  with  the  western  Greek  alphabets,  and  some 
with  the  Punic  alphabet;  but  which  seems  to  retain  a  few 
characters  from  an  older  script  akin  to  those  of  Minoan  Crete 
and  Roman  Libjra.*  The  same  Iberian  alphabet  is  found  also 
rarely  in  inscriptions.  The  coinage  began  bdore  the  Roman 
conquest  was  completed;  the  monetary  system  resembles  that  of 
the  Roman  republic,  with  values  analogous  to  denarii  and 
quinarii.  The  coin  inscriptions  usually  give  only  the  name  of 
the  town,  e.f.PLPUS  (Bilbilis),  klaquqs  (Calagurris),  seqbkic^ 
(Segobriga),TiCANiAV(Dumania).  The  types  show  late  Greek  and 
perhaps  also  late  Punic  influence,  but  ai^roximate  later  to 
Roman  modeku  The  commonest  reverse  type,  a  charging 
horseman,  reappears  on  the  Roman  coins  of  Bilbilis,  Osca, 
Segobriga  and  other  places.  Another  common  type  is  one  man 
leading  two  horses  or  brandishing  a  sword  or  a  bow.  The  obverse 
has  usually  a  male  head,  sometimes  inscribed  with  nhal  appears 
to  be  a  native  name. 

3.  Linguistic. — ^The  survival  of  the  non-Aryan  language 
among  the  Basques  around  the  west  Pyrenees  has  sogg^tcd 
the  attempt  to  interpret  by  its  means  a  large  class  of  similar- 
sounding  place-names  of  andent  Spain,  some  of  which  are 
authenticated  by  thdr  occurrence  on  the  inscribed  coins,  and  to 
link  it  with  other  traces  of  non-Aryan  q;>eech  round  the  shores 
of  the  Western  Mediterranean  and  on  the  Atlantic  seaboard 
of  Europe.  This  phase  of  Iberian  theory  opens  with  R.  W. 
Humboldt  {Priljung  der  Untersuchungen  Hber  die  Urhewohur 
Hispaniens  vermittdst  der  vaskischen  Spracke,  Beriin,  1821), 

''For  the  prehistoric  dvHIzation  oi  the  peninsula  as  a  whole 
see  Spain. 

*P.  A.  Boudard's  Etudes  sur  Valphabet  ibhien  (Paris,  1853). 
and  NumiswKUique  iUrienne  (B^aere,  1859):  AIoim  Hetss,  licUs 
sur  Us  monnaies  cdUbhiennes  (Paris.  1665),  and  DescripUomjthtttaU 
des  monnaies  auliques  de  I'Espagne  (Paris,  1870) ;  Phillips,  Ober  du 
iberiscke  Alphabet  (Vienna,  1870),  Die  Einwanderung  der  Iherer  in 
die  pyren.  Halbinsd  (Vienna.  1870):  W.  M.  Flinders  Petrie.  Jourtu 
Antkr.  Inst.  ndx.  (1899)  204,  and  above  all  E.  HQbner,  ManumenU 
linguae  Jbericae, 


0  be  found  in  Sidly, 


pmfilc,  ^xakinc  a  dntinct  lugiuge 
nteutiaDy  "  Ibemn  "  populitiiHi  wu 
Sinliiua  and  C<if»k»,  in  toulhem  Fnno 

Ula;  *ad  tlut  the  Buqus  of  the  p[e«nt  dny  wen  renuunu 
i)i  Ibii  nue,  which  had  rl«i>ti«e  bten  tipeUed  or  iteortud. 
TIni  bit  no  tlw  (cninl  ud  the  umiml  idea  af  the  work,  and 
it  has  httB  tbe  point  round  Khich  the  Inttie  of  Kholuihip  has 
mainlr  ragtd.  The  principal  evideacc  ohlcb  Humboldt  adduced 
ia  iu  mppoTt  n>  the  possibility  of  ciplaiiung  a  vast  numba  of 
the  aadenl  topocrmpbical  oams  of  Spain,  and  of  olhei  aaaerted 
Ibcriui  diatncis,  by  tfac  formi  and  ligniBcationi  of  Basque. 
In  reply,  Giulio  (De  ribtric,  Paris,  1E34),  maintained  that  Ibe 
Daow  Iberia  vas  nothing  bul  a  Greek  misnomer  of  Spain,  and 
that  there  was  do  proof  that  the  Bisque  people  had  ever 
Qccgpied  a  wider  area  than  at  ptoent;  and  Blld6  {Oriti"'  if 
I.  Paris,  1869)  look  the  lame  line  of  aitumeat,  faoldins 


IBEX 

•"-"ijl'*?*).  -    

If. /iul.v.5->g  (1873)1  F.M.Ti 
Biritru  «■  la  fmiiutt  (Midi 


that  rberia  is  ■  puidy  feostiphici 
propa  Iberian  race,  that  tbe  Basque 
alien  rut*,  thst  their  aSoity  is  iliti  I 
Basqoe- Iberian  theory  u  a  £gnient.  i 
''*         le  acceptance,^  but  tbe  great 


seek,  and  that  tl 


4.  ^ndn^abfico/.— Humboldt's  "  Iberian  iheoiy  "  depended 
partly  00  linfuistic  comparisons,  but  partly  on  his  observation 
of  vide^ncad  similarily  of  physical  type  among  the  population 
<rf  SDOtb-westem  Europe.  Since  his  time  the  anthropological 
tcseaiches  of  Broca,  Thumim  and  Davis,  Huxley,  Busk,  Beddoe, 
Vlrchow,  Tubino  and  olhen  ha ve  proved  the  existence  in  Europe, 
[rotn  Neolithic  times,  of  a  race,  small  of  stature,  with  long  or 
OTsl  kktiBs,  and  accustomed  to  bury  their  dead  in  tombi.  Their 
Tcmaias  have  been  found  in  Belgium  and  France,  in  Britain, 
Gcmaay  aad  Denmark,  aa  well  as  in  Spain;  ud  they  bear  1 
doK  HieiBhlince  to  a  type  which  is  coaimoa  among  the  Basques 
u  WED  u  all  oret  the  Iberian  pemusula.  This  Neolithic  race 
has  coDKilQently  been  nicknamed  ^'  Iberians,"  and  it  is  do* 
ccK&Doa  to  speak  of  the  "  Iberian  "  ancestry  of  the  people  of 

in  tbe"  mall  iwinhy  Welshman,"  the"  small  dark  Highlander," 
ai¥<  the  "  Bbck  Cclu  to  the  west  of  the  Shannon,"  as  well  as 
in  the  lyptcal  inhabitants  of  Aquicinii  and  Brittany.'  Later 
invtatifaton  went  further.  M.  d'ArlXHS  de  Jubiinville,  for 
't  (Jji  Fnmitri  jtaMlaal)  it  rBuriipt,  Paris.  1 8  7;), 
hat  besides  poweiiiiig  Spiln,  Caul.  Italy  and  the 
,  "  Iberian  "  peoples  ptoetrated  into  the  Balkan 
>d  occupied  a  part  of  northern  Africa,  Corsica  and 
asniuut:  and  h  is  now  genetally  accepted  that  a  race  with 
fairly  wUforn  characteriitia  was  il  one  lime  in  potsesiion  of 
the  Both  of  Frana  (01  at  least  of  Aquitanii),  the  whole  of  Spain 
fnn  the  Fyienecs  to  the  sltaiis,  the  Canary  Islands  (the 
CuBcba)  a  p«t  of  notlhem  Africa  and  Corsica.  Whether 
(hii  ijpc  b  DHct  conveiiieatly  designiled  by  the  word  littitM, 
Bt  by  aomc  otbel  name  ("  Eur-ilrican,"  "  Medilerjanon."  &c.) 
b  a  BUter  of  comparative  indiSeRnce,  provided  that  there  b 
leps  by  which  the  term  Ibtriait 
anlhropolofy. 

APTWOSrlTiaa.— IC  W.  vm  Humboldt.  "  Ober  die  cantsbri* 
Oder  ba^JKhc  Spnche"  in  Addunx,  IHlMriMii  jv.  (itiy).  1 
fnhqu  d.  VmlBniitaiini  £.  dii  uititHkmir  Hupamtmi  ttrmia 
iir  wmihKin  .5*r«jh>  IBeriiB,  l»3l)-.  L.  F.  Crailin,  Dt  I'll- 

C'uiM.  ■*}■):  T.  B.C.  M.  BorydcSt  Vincent,  £iMi\rMg(i(H  . 
fi^  kumtim  ilt3A)i  G-  Lafocau,  "Sur  I'ctliQokiflic  dn  petipica 
bthrtm.- m  Bti.  Ht.  sUkrip.  (IK7).  Pp.  Ilb-lfili  J.  F.  Blld<. 
£m4b  tmfmtfHtda  £aifHr  (PirJL  itMg),  liiftnu  iti  Ui^i.  Ac 
(Ptris,  iflTD) :  PhilUii^  Dft  EiwmaitdmiMt  irr  thenr  in  iit  pyrin. 
HnUimi^  (Vianm.  liTO),  OhndantiTiiiluAlplulKl  {Vienni.  T«Tal; 
W.  Boyd   DlwfciM.   "iic  Northern  RjDge  ol  the  Baiquo/fn 


^  W.  Tan  E^  for  e^unpl^  "  La  tangue  ib^Hcnne  et  U 
bafqvc."  IB  XiM  44  /lafiiuibw,  goes  igianit  Humbol 
rr^»  Napaifoa  ud  ED  a  cooHdenue  cKenr  A.  Luchiire  r 
tSemlaiccofkHnMhadind  the  value  of  miny  ol  his  mul 
LtKiuifC.  If  OripneM  tiwtiHIti^tirt  At  VA^^aint  (Farii.  li 
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-vL  3J3-M7  <1BJ4)1  W-  T.  van  Eys,  ""U 
la  lanDue  tnHue.  in  Rout  at  tiHtvjHqnet 
/tbKa.  ■■  The  Buque  and  ihe  Kelt,"  In  /iwm. 


o.  Lai  Abori^nts  thrriiot 


•  Biritru  m  la  ftrnninla  (1 , 

iiin(iii(iiuli;i>«Aj'j1«H>la>«(Puia.  i977):W.BavdDiitkiii 
"  ■'--  ■■-  "-.-^  (London.  ig*o);  A.  Ciiuiiif ,  "Us Origin 


Cerland,"DieBatke[ 
l-kUelatti.  I.  pp. 
■      -       ■  -J  lot. 


Uim.SK.EJIi.KS.  I. 


.  „.  183-JJ8  ,— , , 

in  CrOber.  GrimMtti.  nmtw. 

«iide  Jubainvilk, 

1;  J.  F.  BluM,  la 
ui>,  Ageo.  (1B9I): 
,  2bi-i&  (and  con- 
k.  I .<,tion,  and 


tadrii  (June  itoj),  nii.  s;9-S»7:  G.  v. 

I.  BerberiKh,"  ills.  t.  prcaii.  Atal.  Wi 
yij-fiij  (Berlin,  1891),  Dit  Vtru^aniack^l  icr  Saikiickin  mil  i 
Brrbrr-Spra^kt   Nmbfrihu  nadacKuun    ir 
M,  H.  d'Arboii  de  Jubiinville^^' Lei  CelK 


l..tup(ormei.  . 


_.._iberis' 

■cum  loirafia  iti  tnluc  ajaliai  m  Bifalia  (Madrid,  1894), 
1  TillTtu^na  en  EfftlJ-  ii  Di^rip,  R.  Acad.  MtdiSin 
vL  ]S4  (Midrid,  1896):  R.  ColHenaD,  "La  Rue  biiquc." 
■l*™pDto(ic.  v.  J76-187  (1894);  T.  de  Amniadi.  "  Le  I^^uple 
que,  rhum<  " Bull. mc. i'^nlk.\io-SJO ll»g4).  " CoDiideiacionei 
rca  de  li  nzi  bisca"  EiuW-Srio  Miiy.  33,  6S,_07.  in  (1896)1 

-    floj*iK*i  Sliiiio,  !.  "Ober  die  Enirtthungder 

a  bukiKhen  Zeiiwons"!  Datsdei/Un  £r  K. 
PhiL-Hi5r.,  Claw,  Bd.  41.  Abh.  3.  (Wkn.  1803): 
>.  mnu.  £r.  d'nilb.  V.  [(J-lSi.  114-m  (1803); 
.  Anihr.  du  5.0.  de  li  Frann."  U(m.  Soc.  Anib. 
;.  T  t^  (1895).  .4 nil.  dtttup,  V.  1)6- tea  (1896).  ind  with 
r.  ■■  Lrs  MourMdeSfnignl,"  VAnlkr.  vii.  37.60  1697): 
.  Kn.  mm.  £c.  tfinlMr.  vi.  9?-'09  (1896  :  G.  Scrtf, 
,..._..,,..-  J.I.-  ...-.^  Camilira  (T— '-  ■''— '  '--  -* 
irr.  "L'AoIl 

cvCoUlEncn)"  LnRarFAdeJ'Eurow.'' 
ieq8>:M.Gi^."Dequclqiieirinpani 
boique."  Uim.  I«.  artk  dn  lOdi  dt 
»aik>  quoted  in  the  fooinDiei ;  >i>d  the 

0. 1-  M.) 
,  of  the  Alpine  wild  goat,  otherwise 


Ih  much  longer  ycUowish-hrovrn  hiii 
nealh.  The  horns  of  the  mile  rise  In 
d  after  bending  gradually  bickmri 
is;  the  ftotil  surface  of  the  re 


,     Thefi 


■  yd.  is  If 


I  that 


L  of  the  skull, 

ild  transverse 
srded  length 


ihm  those  behind  et 

surface  capable  of  being  iptcnd  out.  These,  together  with  its 
powerful  sinews,  enable  it  to  tike  prodigious  leaps,  to  balance 
ilscif  on  Ihe  smallest  foolhald  and  10  scale  almost  perpendicular 
tocks.  Ibei  live  habitually  at  a  grc3tcr  height  than  cbimoii 
or  any  other  Alpine  mammals,  their  venicil  liinit  hdng  the  line" 
of  perpetual  snow.  There  Ihcy  ml  in  sunny  nooks  during  the 
diy,  descending  at  night  la  the  highest  woods  10  graze.  Ibex 
are  gregarious,  feeding  in  herds  of  ten  to  fifteen  individuils; 
but  the  old  miles  generally  live  apart  from,  and  uiuiDy  at 

a  sharp  whistling  sound  not  unlike  Ihil  of  the  chamids,  bul  nhea 
crcilly  irritated  or  frightened  mike  1  peculiar  Bnoriing  noise. 
The  period  of  gcslitian  in  the  female  is  ninety  days,  after  which 
ihe  produces— usually  al  the  end  of  June — a  ungle  young  one 


is  able  at 


follow  itJ 


IBIS 


nuninUin*  ■loni  with  iIk  loati,  in  *boK  aHnpuy  tlwjr  wanld 
sftenmdi  return.  Even  wild  Iba  have  been  known  to  itnjr 
unong  ibe  berdi  of  loiti,  ilttiDugh  they  tbua  the  lodcty  irf 

ihunou.    luSahi*uid  to  iduol^  mutton,  but  huiflivoui 


The  lUi  ICafra  iba). 


litiriia),  which,  with  Hveral  local  phuo,  citeadi  from  the 
Donhcm  lide  irf  Kishmir  ovtc  u  enonnoui  iru  in  Centrel 
Alii.  Thoc  ibci,  eapcdaily  the  ncc  from  the  Thiui  Shui,  are 
incompinbly  finer  Ihin  the  Euiopeau  ipcdcs,  Iheii  bald  knotted 
bomi  aomelima  Attuning  m  length  of  dOK  on  60  in.  The 
Anbiin,  or  Nubiu,  ibei  [C.  nuHttiuiy  ii  chuactetiied  by  the 
more  ilciider  type  of  horn,  in  which  the  front  edge  ii  much 
Dirroweii  Hhile  the  Simicn  ibei  (C-  hIO  of  Central  Abyssinia 
ii  a  vciy  laige  and  dark-coloured  animal,  with  the  boms  black 
inilead  of  hrownisb,  and  bearing  only  ilightly  marked  front 
ridges.  The  Caucaiian  ibe.  (C.  lauaiica),  or  tut,  ia  1  wholly 
foi-colotited  animal,  in  which  the  bomi  are  still  flatter  in  front, 
and  thui  depart  yet  further  from  the  ibei  type.  In  the  Spanish 
Ibei  (C.  pyramka)  the  honu  are  Batteiied,  with  ill-defined 
knobs,  and  a  spiral  twitt.    (See  Goat.)       (W.  H.  F.:  R.  L.*) 

IBIS,  one  of  the  sacred  birds  of  the  ancient  Egyptian!.  Jamel 
Bruce  identified  this  bird  with  the  Abu-Hatma  or  "  Father 
John  "  ol  the  Abyssiniaos,  and  in  i;oo  it  received  from  Latham 
llida  amiUioletkui,  p.  706)  the  name  ol  Tatilaliii  attkisfkui. 
This  determination  vis  placed  beyond  questioa  by  Cuvier  (Ann, 
du  UntUim,  iv.  116-13S)  and  Savigny  (HUl.  Hal.  H  mylM. 
dt  I'iiii)  la  lios.  They,  however,  removed  it  From  the  Linnaean 
genus  Tanidai  and,  LtctpMe  having  some  years  before  founded 
■  gCDUi  /Ml,  it  was  tnosferred  thither,  and  i)  now  generally 
known  as  1.  luMafka,  though  tome  speak  of  it  *a  /.  reiif I'sio. 
No  attempt  can  here  be  made  to  treat  the  ibis  from  a  mythological 
or  antiquarian  point  of  view.  Savigny's  memoir  contains  a  great 
deal  of  matter  on  the  Bubicct.  VlSkiaaoa{AiuitiU  EtypI' 
s,  vol' ii.  pp.  >i7'3>4)  adtlcd  some  of  the  results  of  later  r 
and  Renouf  in  his  Hibiat  LcUttrta  explains  the  orifpi 
myth. 


midmnmer  k  raovci  nortbintdi  to  Eiyin.'  In  Lowet  EnrM  It 

bean  the  name  of  Abu-maud,  or  "  father  of  the  lickk,"  Iran 

the  form  ol  its -bill,  but  it  doe*  not  slay  long  io  that  covntiy, 

diiaf^ieaiiiig  ithen  the  Nile  has  subaded.   Hence  most  tnveDers 

have  failed  to  meet  wiih  it  there'  (unce  their  acquainiaoa  with 

the  l>irds  ol  Egypt  i)  limited  la  thoee  which  frequent  the  caanuj 

in  winter),  and  wiiten  have  denied  genenlly  to  thi»  tpedes  a 

place  in  Its  modetn  fauna  (cl.  Shelley,  Birii  cj  Eiypt,  p.  161). 

However,  in  1S64,  von  Heuglin  (/anna,  jiir  Omilknlaiit,  iWs. 

00  saw  a  young  bird  which  had  been  shot  \a  the  Delta,  and 

E        Tayku  (/»],  187S,  p.  J71)  saw  an  adult  which  had  been 

died  neat  Lake  Mental  in  1877.    The  story  told  to  Herodotnt 

destroying  inikei  is.  according  to  Savigny,  devoid  o( 

ru       but  Cuvier  stales  that  he  discovered  partly  digested 

mamsof  a  snake  in  the  stomach  of  a  mummied  ibis. 

Th   ibti  is  aonewhit  larger  (ban  a  curlew,  Hiaiuniui  orfiula, 

hich  bird  it  resembles,  with  a  much  stouter  bill  and  atguiei 

gs     The  head  and  greater  part  of  the  neck  are  hire  and  black. 

lumage  is  white,  eicept  the  primaries,  which  are  black, 

black  plume,  formed  by  the  secondaries,  tcrtiala  and  lower 

sc     ulars,  and  richly  glossed  with  bronxe,  blue  and  green,  which 

rves  giacefuUy  over  the  hind-quartcn.    The  bill  and  feel  are 

iM    lack.    The  young  lack  the  ornamental  plume,  and  in  them 

ead  and  neck  are  clothed  with  short  black  feathers,  while 

dl  is  yellow.    The  nest  is  placed  in  bushes  or  high  trees. 

rd  generally  building  in  companies,  and  in  the  middle  of 

ugust  vonHeu^nCOra.  JVfrd-Oif-il/riiai.p.  iijS)  found  that 

dfrom  two  to  four  young  or  mach  incubated  cgts.'    These 

re        a  dingy  white,  splashed,  spotted  and  speckled  with 

eddish-browTL 

generic  with  the  typical  ibis  arc  two  or  three  other  apcria, 
h        mdanixcplwitt  ol  India,  the  /.  hVuco  or  /.  iliuiipanit, 
Australia,  and  the  /.  btrniai  of  Madagascar,  all  ol  which 
osel    resemble  /.  uikitpka;  while  many  other  forma  not  very 
moved  from  it,  though  placed  by  authors  in  disiioct  genera.* 
known.    Among  these  are  several  beautiful  species  such  as 
apanese  CirimtUui  nippoa,   the  LaphiiliMt  criiUila   el 
Madagascar,  and  the  scarlet  ibis,'  Eudximai  rutrr,  of  Americi. 
The  glossy  ibis,  Plr[adii}a!dniilai,  found  throughout  the  West 
Indies,  Ceatial  and  the  south-eastern  part  of  North  Amoica.  as 
well  as  in  many  parts  of  Europe  (whence  it  not  unftequcntly 
stray*  to  the  British  Islands),  Africa.  Asia  and  Australia.    This 
bird,  believed  to  be  the  second  kind  of  ibis  spoken  of  by  Hero- 
dotus, is  rather  smaller  than  the  sacred  ibis,  and  mostly  of  a 
dark  chestnut  colour  with  brilliant  green  and  purple  reflectiaos 
the  upp^r  parts,  exhibiting,  however,  when  young  none  of 
the  rufous  hue.   This  species  lays  eggs  of  1  deep  sea.green  colour, 
rholly  the  character  of  heron's  eggs,  and  it  often  breeds 


in  company  ¥ 
whose  eggs  an 


eggs 


then: 


:mblell 


n.Uy,ll 


arly  n 


,  Plaltiridoe,  ■ 
which  latter  many  systematists  consider  Ibem  to  form 
group,  the  HemigloUida  of  Nilocb.  Together  these  gn 
form  the  aub-ordec  Ckmiai  of  the  order  CUnniifBrmti. 
true  ibises  are  also  to  be  cleaily  separated  from  the  wood-ib 
Tottiaiiiat.  of  which  there  are  four  or  five  species,  by  ^e. 
not  unimportant  structural  characters.  Fossil  remains  of  a 
^  It  baa  been  laid  to  occur  Dctanonally  in  Europe  (Greece 


'  E.  C.  Taylor 


il  Society  In  Loiidoix.  ai 


Ki,  1859.  p.  Jl).  that  the  buH-baclrf 

it.  ffasaelqviat  was  milled,  and  thro^ish 
ce  nested  in  the  gardens  of  the  Zodcgt- 


ip-  477! to:  ind  that  ci<  Oust 

I.  voU.  i.pp,  I67-1«4. 

>pular  error — npHillly  among  painters — that  if 
rd  Una  of  the  Egypliau 
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ibis,  /.  Panama,  have  been  found  in  considerable  numbexs  in  the 
middle  Tertiary  beds  of  France.'  (A.  N.) 

IBUi*  or  £bu9,  in  Moslem  m3rthology  the  counterpart  of  the 
Christian  and  Jewish  d^viL  He  figures  oftener  in  the  Koran 
the  name  Shaitan,  Iblis  being  mentioned  xi  times, 
Shaitan  appears  in  87  passages.  He  is  chief  of  the 
^iiits  of  evil,  and  his  personality  is  adapted  to  that  of  his  Jewish 
proCoCype.  Iblis  rebelled  against  Allah  and  was  expelled  from 
Paradise.  The  Koranic  legend  is  that  his  fall  was  a  punishment 
for  his  refusal  to  worship  Adanu  Condemned  to  death  he  was 
aftervaids  respited  till  the  judgment  day  (Koran  vii  i  j). 

See  C«Mtav  Wdl,  Tk»  Bible,  Uu  Koran  a$id  Ou  Talmud  (London, 
1846). 

m  *kMD  RABBIHI  [Aba  *Umar  Ahmad  ibn  Mabommed 
Vba  'Abd  Rabhihi]  (860-940) ,  Arabian  poet,  was  bom  in  Cordova 
and  descended  from  a  freed  slave  of  Hishim|  the  second  Spanish 
Omayyad  caliph.  He  enjoyed  a  great  rq>utation  for  learning 
and  eloquence.  No  diwan  of  his  is  extant,  but  many  selections 
from  his  poems  are  given  in  the  Yatimat  id-Dakr,  i. 
4 1 2-436  (Damascus,  1887).  More  widely  known  than  his  poetry 
is  hb  great  antholc^y,  the  *Iqd  vl-Parld  ("  The  Predous  Neck- 
lace 'Of  *  ^m^  divided  into  twenty-five  sections,  the  thirteenth 
being  named  the  middle  jewel  of  the  necklace,  the  chapters  on 
cither  side  of  this  being  named  after  other  jewels.  It  is  an  adab 
book  (see  Asabia:  Literatwe,  section  "  Belles  Lettres  '0  resem- 
bling Itm  Qutaiba's  *UyAn  td-Akhbdr,  from  which  it  borrows 
largdy.  It  has  bwn  printed  several  times  in  Cairo  (1876, 
1886.  ftc.).  <G.W.T.) 

m  'ARABI  [MuhyiuddZn  Aba  *AbdaIUh  ibn  ul-*Arabl] 
(1165-1940),  Moslem  theologian  and  mystic,  was  bom  in  Murcia 
and  educated  in  Seville.  When  thirty-eight  he  travelled  in 
^ypt,  Arabia,  Bagdad,  Mosul  and  Asia  Minor,  after  which  he 
hved  in  Damascus  for  the  rest  of  his  life.  In  law  he  was  a 
Zahifite,  io  theology  a  mystic  of  the  extreme  order,  though 
professing  orthodox  Ash*arite  theology  and  combating  in  many 
points  the  Indo-Persian  mysticism  (pantheism).  He  claims  to 
have  had  conversations  with  all  the  prophets  past  and  future, 
and  reports  conversations  with  God  himself.  Of  his  numerous 
works  about  iso  still  exist.  The  most  extensive  is  the  twelve- 
volome  Fa/fi^  td-MakHyii  ("  Meccan  Revehitions  '*)f  a  general 
encydopaedia  of  Sufic  beliefs  and  doctrines.  Numerous  extracts 
from  this  work  are  contained  in  Sha*rftnl's  (d.  1565)  manual  of 
Sttfic  dogma  {YawigU)  published  several  times  in  Cairo.  A 
short  account  of  these  works  is  given  in  A.  von  Kremer's 
Ctsckickte  der  kemckenden  Ideen  des  Islams,  pp.  102-109 
(Ldpxig,  1868).  Another  characteristic  and  more  accessible 
work  ol  Ibn  *Arabi  is  the  Fa;ilf  td-^ikam,  on  the  nature  and 
importance  of  the  twenty-seven  chief  prophets,  written  in  2230 
(ed.  BuUq,  1837)  and  with  the  Commentary  (Cairo,  1891)  of 
Qtehftni  (d.  1350);  cf.  analysb  by  M.  Schreiner  in  Journal  of 
German  Oriental  Society ,  lii.  516-525. 

Of  sone  280  works  aid  to  have  been  written  by  Ibn  *Arab7  150 
are  aentioncaia  C.  Brockelmann's  Ceuh.  der  arabtseken  Litteratur, 
vol.  L  (Weimar,  1808).  pp.  441-448.  See  also  R.  A.  Nicholson, 
A  Ldterary  History  oj  Ike  Arabs,  pp.  399-4<H  (London,  i9p7V 

mi  ATHiR,  the  family  name  of  three  brothers,  all  famous 
in  Arabian  literature,  bom  at  Jazlrat  ibn  'Umar  in  Kurdistan. 
The  ekkst  brother,  known  as  Map  ud-DIn  (1X49-X2X0),  wss 
k>«g  in  the  service  of  the  amir  of  Mosul,  and  was  an  earnest 
student  of  traditioa  and  language.  His  dictionary  of  traditions 
(Kildb  nn-Nikdya)  was  published  at  Cairo  (1893),  and  his 
didiooary  of  family  names  {Kildb  nl-Murassd')  has  been  edited 
by  Seybold  (Weimar,  1896).  The  youngest  brother,  known  as 
DiTl  vO'UiH  (i  163-1239),  served  Saladin  from  1191  on,  then 
his  son,  al-MaUk  ul-Afdal,  and  was  afterwards  in  Egypt, 
Samocata,  Ale^w,  Mosul  and  Bagdad.  Re  was  one  of  the  most 
fasDOos  aesthetic  and  stylistic  critics  in  Arabian  literature.  His 
Kitdk  mi-iiatMai,  published  in  BulAq  in  1865  (cf.  Jonrnal  of 
lie   CarwMM   Orientai   Society,   xxxv.    148,    and    Goldxihcr's 

*  Tie  aane  **  /Ni  **  was  selected  as  the  title  of  an  omithdorical 
i~«trf^.  (reqoeotly  referred  to  in  this  and  other  articles,  which 
mads  its  irst  appearsnoe  in  i6s9« 


Ahkandfungen,  i,  r6x  sqq.),  contains  some  very  independent 
criticism-  of  ancient  and  modem  Arabic  verse.  Some  of  his 
letters  have  been  published  by  D.  S.  Margoliouth  "  On  the  Ro3ral 
Correspondence  of  Diya  ed-Dm  el-Jazari "  in  the  Acies  du 
dixihne  congrh  intemationai  des  orientalistes,  sect,  3,  pp.  7-21. 

The  brother  best  known  by  the  simple  name  of  Ibn  Athir 
was  Abu-l-9asan  *Izzin»lN  Mahommeo  Ibn  ul-AthIk  (ii6o> 
1234),  who  devoted  himself  to  the  study  of  history  and  tradition. 
At  the  age  of  twenty-one  he  settled  with  his  father  in  Mosul  and 
continued  his  studies  there.  In  the  service  of  the  amir  for  many 
3rears,  he  visited  Bagdad  and  Jerusalem  and  later  Mtppo  and 
Damascus.  He  died  in  MosuL  His  great  history,  the  Kdmil, 
extends  to  the  year  1231;  it  has  been  edited  by  C.  J.  Tomberg, 
Ibn  al-AUnn  Ckronicon  qnod  perfecHssimnm  inscrUntur  (x4  vols., 
Ldden,  X85X-1876),  and  has  been  published  in  12  vols,  in  Cairo 
(1873  and  x886).  The  first  part  of  this  work  up  to  A.B.  310 
(a.d.  923)  is  an  abbreviation  of  the  work  of  T^bail  {q.9.)  with 
additions.  Ibn  AthIr  also  wrote  a  history  of  the  Atabegs  of 
Mosul,  published  in  the  Requeil  des  kistoriens  des  croisades  (voL 
iL,  Paris);  a  work  {Usd  nl-Ckdba),  giving  an  account  of  7500 
companions  of  Mahomet  (5  vols.,  Cairo,  1863),  and  a  compendium 
(the  Ubdb)  of  Sam*flni's  Kitdb  id-An^db  <cf.  F.  WOstenfeld's 
Specimen  d-Lobabi,  Gdttingen,  1835).  (G.  W.  T.) 

IBN  BATUTA,  i.e.  Abu  Abditllah  MAHOiOfEp,  sumamed  Ibn 
Batuta  (x304~X378),  the  greatest  of  Moslem  travellers,  was  bom 
at  Tangier  in  1304.  He  entered  on  his  travels  at  twenty-one 
(X325)  and  ckised  them  in  1355.  He  began  by  traversing  the 
coast  of  the  Mediterranean  from  Tangier  to  Alexandria,  finding 
time  to  marry  two  wives  on  the  road.  After  some  stay  at  Cairo, 
then  probably  the  greatest  dty  in  the  world  (excluding  China), 
and  an  unsuccessful  attempt  to  reach  Mecca  from  Aidhab  on  the 
west  coast  of  the  Red  Sea,  he  visited  Palestine,  Aleppo  and 
Damascus.  He  then  made  the  pilgrimage  to  Mecca  and  Medina, 
and  visited  the  shrine  of  Ali  at  Mashhad-AIi,  travelling  thence 
to  Basra,  and  across  the  mountains  of  Khuzistan  to  Isfahan, 
thence  to  Shiraz  and  back  to  Kufa  and  Bagdad.  After  an 
excursion  to  Mosul  and  Diarbekr,  he  made  the  haj  a  second  time, 
staying  at  Mecca  three  years.  He  next  sailed  down  the  Red  Sea 
to  Aden  (then  a  place  of  great  trade),  the  singular  position  of 
which  he  describes,  noticing  its  dependence  for  water-supply  upon 
the  great  cisterns  restored  in  modem  times.  He  continued  his 
voyage  down  the  African  coast,  visiting,  among  other  places, 
Mombasa  and  QuOoa  (Kilwa).  Returning  north  he  passed  by 
the  chief  dties  of  Oman  to  New  Ormuz  (Hurmux),  which  had 
about  x5  years  before,  e.  1315,  been  traxuferred  to  its  famous 
island-site  from  the  mainland  (Old  Ormuz).  After  visiting  other 
parts  of  the  gulf  he  crossed  the  breadth  of  Arabia  to  Mecca, 
making  the  haj  for  the  third  time.  Crossing  the  Red  Sea,  he  made 
a  joumey  of  great  hardship  to  SyeiK,  and  thence  along  the  Nile 
to  Cairo.  After  this,  travelling  through  Syria,  he  made  a  circuit 
among  the  petty  Turidsh  states  into  which  Asia  Minor  was  divided 
after  the  fall  of  the  kingdom  of  Rum  (Iconium).  He  now 
crossed  the  Black  Sea  to  Kaffa,  then  mainly  occupied  by  the 
Genoese,  and  apparently  the  first  Christian  city  he  had  seen, 
for  he  was  much  perturbed  by  the  bell-ringing.  He  next 
travelled  mto  Kipchak  (the  Mongol  khaimte  of  Russis),  and 
joined  the  camp  of  the  reigning  khan  Mafaommed  Uzbeg,  from 
whom  the  great  and  heterogeneous  Utbeg  race  is  perhaps  named. 
Among  other  places  in  this  empire  he  travelled  to  Bolghar 
(S4*  $4'  N.)  in  order  to  witness  the  shortness  of  the  summer 
night,  and  desired  to  continue  his  travels  north  into  the  **  Land 
of  Darkness  "  (in  the  extreme  north  of  Russia),  of  which  wonder- 
ful things  were  told,  but  was  obliged  to  forego  this.  Returning 
to  the  khan's  camp  he  joined  the  cort^  of  one  of  the  Khatuns, 
who  was  a  Greek  princess  by  birth  (probably  illegitimate)  and  in 
her  train  travelled  to  Constantinople,  where  he  had  an  interview 
with  the  emperor  Andronikos  III.  the  Younger  (X328-X34X). 
He  tells  how,  as  he  passed  the  dty  gates,  he  heard  the  guards 
muttering  Sarakinu.  Returning  to  the  court  of  Uzbeg,  at  Saral 
on  the  Volga,  he  crossed  the  steppes  to  Khwarizm  and  Bokhara; 
thence  through  Khorasan  and  Kabul,  and  over  the  Hindu  Kush 
(to  which  he  gives  that  name,  its  first  occurxtnce).   He  reached 
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the  Indus,  on  his  own  statement,  in  September,  1333.    ^^ 
doses  the  first  part  of  his  narrative. 

From  Sind,  which  he  traversed  to  the  sea  and  back  again,  he 
proceeded  to  Multan,  and  eventually,  on  the  invitation  of 
MahommedTughlak,thereigmngsovereign,toDclhi.  Mahommed 
was  a  singular  character,  full  of  pretence  at  least  to  many 
accomplishments  and  virtues,  the  founder  of  public  charities,  and 
a  profuse  patron  of  scholars,  but  a  parricide,  a  fratricide,  and  as 
madly  capricious,  bloodthirsty  and  unjust  as  Caligula.  ''  No 
day  did  his  palace  gate  fail  to  witness  the  elevation  of  some  abject 
to  affluence  and  the  torture  and  murder  of  some  living  soul." 
He  appointed  the  traveller  to  be  kazt  of  Delhi,  with  a  present  of 
X 2,000  silver  dinars  (rupees),  and  an  annual  salary  of  the  same 
amount,  besides  an  assignment  of  village  lands.  In  the  sultan's 
service  Ibn  Batuta  remained  eight  years;  but  his  good  fortune 
stimulated  his  natural  extravagance,  and  his  debts  soon  amounted 
to  four  or  five  times  his  salary.  At  last  he  fdl  into  disfavour  and 
retired  from  court,  only  to  be  summoned  again  on  a  congenial 
duty.  The  emperor  of  China,  last  of  the  Mongol  dynasty,  had 
sent  a  mission  to  Delhi,  and  the  Moor  was  to  accompany  the 
return  embassy  (1343).  The  party  travelled  through  central 
India  to  Cambay  and  thence  sailed  to  Calicut,  dassed  by  the 
traveller  with  the  neighbouring  Kaulam  (Quilon),  Alexandria, 
Sudak  in  the  Crimea,  and  Zayton  (Amoy  h^bour)  in  China,  as 
one  of  the  greatest  trading  havens  in  the  world — an  interesting 
enumeration  from  one  who  had  seen  them  all.  The  mission 
party  was  to  embark  in  Chinese  junks  (the  word  used)  and  smaller 
vessels,  but  that  carrying  the  other  envoys  and  Uie  presents, 
which  started  before  Ibn  Batuta  was  ready,  was  wrecked  totally; 
the  vessel  that  he  had  engaged  went  off  with  his  property,  and  he 
was  left  on  the  beach  of  CaLcut.  Not  daring  to  return  to  Delhi, 
he  remained  about  Honore  and  other  dtles  of  the  western  coast, 
taking  part  in  various  adventures,  among  others  the  capture  of 
Sindabur  (Goa),  and  visiting  the  Maldive  Islands,  where  he 
became  kazi,  and  married  four  wives,  and  of  which  he  has  left  the 
best  medieval  account,  hardly  surpassed  by  any  modem.  In 
August  1344  he  left  the  Maldives  for  Ceylon;  here  he  made  the 
pilgrimage  to  the  "  Footmark  of  our  Father  Adam."  Thence  he 
betook  himself  to  Maabar  (the  Coromandd  coast),  where  he 
joined  a  Mussulman  adventurer,  residing  at  Madura,  who  had 
made  himself  master  of  much  of  that  region.  After  once  more 
visiting  Malabar,  Canara  and  the  Maldives,  he  dq>arted  for 
Bengal,  a  voyage  of  forty-three  days,  landing  at  Sadkawan 
(Chittagong).  In  Bengal  he  visited  the  famous  Moslem  saint 
Shaykh  Jalaiuddin,  whose  shrine  {Shah  Jalal  at  Silhet)  is  still 
maintained.  Returning  to  the  delta,  he  took  ship  at  Sunarganw 
(near  Dacca)  on  a  junk  bound  for  Java  (i.e.  Java  Minor  of  Marco 
Polo,  or  Sumatra).  Touching  the  coast  of  Arakan  or  Burma,  he 
reached  Sumatra  in  forty  days,  and  was  provided  with  a  junk  for 
China  by  Malik  al  Dhahir,  a  zealous  disdple  of  Islam,  which  had 
recently  spread  among  the  states  on  the  northern  coast  of  that 
island.  Calling  (apparently)  at  Cambodia  on  his  way,  Ibn 
Batuta  reached  China  at  Zayton  (Amoy  harbour),  famous  from 
Marco  Polo;  he  also  visited  Sin  Kalan  or  Canton,  and  professes 
to  have  b^n  in  Rhansa  {Kinsay  of  Marco  Polo,  i.e.  Hangchau), 
and  Khanbalik  (Cambaluc  or  Peking).  The  truth  of  his  visit  to 
these  two  dties,  and  especially  to  the  last,  has  been  questioned. 
The  traveller's  history,  not  least  in  China,  smgularly  illustrates 
the  free  masonry  of  I^am,  and  its  power  of  carrying  a  Moslem 
doctor  over  the  known  world  of  Asia  and  Africa.  On  his  way 
home  be  saw  the  great  bird  Rukh  (evidently,  from  his  description, 
an  island  lifted  by  refraction)  ;^  revisits!  Sumatra,  Malabar, 
Oman,  Persia,  Bagdad,  and  cn^sed  the  great  desert  to  Palmyra 
and  Damascus,  where  he  got  his  first  news  of  home,  and  heard  of 
his  father's  death  fifteen  years  before.  Diverging  to  Hamath  and 
Aleppo,  on  his  return  to  Damascus,  he  found  the  Black  Death 
raging,  so  that  two  thousand  four  hundred  died  in  one  day. 
Revisiting  Jerusalem  and  Cairo  he  made  the  haj  a  fourth  time, 
and  finally  reappeared  at  Fez  (visiting  Sardinia  en  route)  on 
the  8lh  of  November  1349,  after  twenty-four  years'  absence. 
Morocco,  he  felt,  was,  after  all,  the  best  of  countries.  "  The 
dirkem  of  the  West  are  but  little;  but  then  you  get  more  for 


them."  After  going  home  to  Tangier,  Ibn  Batuta  ooasod  into 
Spain  and  made  the  round  of  Andalusia,  induding  Gibraltar, 
which  had  just  then  stood  a  siege  from  the  "  Roman  tyrant 
Adfunus  "  (Alphonso  X2.  of  Castile,  1312-1350).  In  1352  the 
restless  man  started  for  Central  Africa,  passing  by  the  oases  of 
the  Sahara  (where  the  houses  were  built  of  rock-salt,  as  Herodotvs 
tells,  and  roofed  with  camd  skins)  to  Timb\iktu  and  Gogo  on  the 
Niger,  a  river  which  he  calls  the  Nile,  believing  it  to  flo'w  down  into 
Egypt,  an  opinion  maintained  by  some  up  to  the  date  of  Lander's 
discovery.  Being  then  recalled  by  his  own  king,  he  returned  to 
Fez  (early  in  1354)  via  Takadda,  Haggar  and  Tuat.  Hios  ended 
his  twenty^eight  years '  wanderings  which  in  their  main  lines  akme 
exceeded  75,000  m.  By  royal  order  he  dictated.his  narrative,  to 
Mahommed  Ibn  Juzai,  who  concludes  the  work,  X3th  of  December 
^355  (a.d.)  with  the  declaration: "  This  Shaykh  is  the  travdler  of 
our  age;  and  he  who  should  call  him  the  traveller  of  the  whole 
body  of  Islam  would  not  exceed  the  truth."  Ibn  Batuta  died  in 
Z378>  aged  seventy-three. 

Ibn  Batuta's  travels  have  only  been  known  in  Europe  during  the 
19th  century;  at  first  merely  by  Arabic  abridgments  m  the  Cwa 
and  Cambridge  libraries.  Notices  or  extiacts  had  been  published 
by  Seetzen  (e.  1808),  Kosegarten  (1818),  Apetz  (1819).  and  Borck- 
hardt  (1819),  when  in  1829  Dr  S.  Lee  published  for  the  Oriental 
Translation  Fund  a  version  from  the  abndged  MSS.  at  Cambridge, 
which  attracted  much  interest.  The  French  capture  of  Constantioa 
afforded  MSS.  of  the  complete  work,  one  of  them  the  aiutograph  of 
Ibn  Juzai.  And  from  these,  after  versions  of  fragments  tyy  various 
French  scholars,  was  derived  at  Ust  (1858-1859)  the  standard  edition 
and  translation  of  the  whole  by  M.  D^r^mery  and  Dr  Songuinetti, 
in  4  vols.  See  also  ^r  Henry  Yule,  Catkay,  ii.  397-526 ;  C.  Baymood 
Beazley.  Dawn  of  Modem  Ceovrapky,  m.  ^35-538.  Though  there 
are  some  singular  chronological  difficulties  m  the  narrative,  and  a 
good  many  cursory  inaccurade*'and  exaageratiops,  there  is  no  part 
of  it  except,  perhaps,  certain  portions  of  the  journeys  in  north  China, 
which  is  open  to  doubt.  The  accounts  of  the  Maldive  Islands,  and  of 
the  Negro  countries  on  the  Niger,  are  replete  with  interesting  and 
accurate  particulars.  The  former  agrees  surprisingly  with  that  given 
by  the  only  other  foreign  resident  we  know  of,  Pyrard  de  la  Val, 
two  hundred  and  fifty  years  later.  Ibn  Batuta's  statements  and 
anecdotes  regardii^  the  showy  virtues  and  solid  vices  of  Sultaa 
Muhammad  Tughlak  are  in  entire  agreement  with  Indian  historians, 
and  add  many  fresh  details.  (H.  Y. ;  C  R.  B.) 

IBN  DURAID  (Aba  Bakr  Mahommed  ibn  ul-^asan  ibn 

Duraid  ul-Azdl]  (837-934),  Arabian  poet  and  philologist,  was 

bom  at  Ba$ra  of  south  Arabian  stock.  At  his  native  place  ht  was 

trained  under  various  teachers,  but  fled  in  871  to  Oman  at  the 

time  Ba^ra  was  attacked  by  the  negroes,  known  as  the  Zanj, 

under  Muhallabl.   After  living  twdve  years  in  Oman  he  went  to 

Persia,  and,  under  the  protection  of  the  governor,  'Abdallih  ibn 

Mahommed  ibn  Mik&l,  and  his  son,  Isma'll,  wrote  his  chief  works. 

In  920  he  went  to  Bagdad,  where  he  recdved  a  pension  from  the 

caliph  Moqtadir. 

The  MaqsHm,  a  poem  in  praise  of  Ibn  MikSl  and  his  son,  has  been 
edited  by  A.  Haitsraa  (1773)  E.  Scheidius  (1786)  and  N.  Boyesen 
(1828).  Various  commentaries  on  the  poem  exist  in  MS.  (cf.  C 
Brockelmann,  Cesck.  der  or.  Lit.,  L  211  ff..  Weimar,  1898). 
The  Jamkara  fi4'LMgka  is  a  large  dictionary  written  in  Persian  but 
not  printed.  Another  work  is  the  KitOb  vt-IshUqliq  (*'  Book  of 
Etymology"),  edited  by  F.  WQstcnfeld  (GOttingen.  1854);  it  was 
written  in  opposition  to  the  anti-Arabian  party  to  show  the  etynio> 
lexical  connexion  of  the  Arabian  tribal  names.  (G.  W.  T.) 

IBN  FARADI  [Abd-l-Walld  *AbdalUh  ibn  ul-Faradi]  (96^- 
X0X2),  Arabian  historian,  was  bom  at  Cordova  and  studied  law 
and  tradition.  In  992  he  made  the  pilgrimage  and  proceeded  to 
Egypt  and  Kairaw&n,  studying  in  these  places.  After  his  return 
in  X009  he  became  cadi  in  Valenda,  and  was  killed  at  Cordova 
when  the  Berbers  took  the  dty. 

His  chief  work  is  the  History  of  ike  Learnt  Men  ef  Amiaiusia, 
edited  by  F.  Codera  (Madrid,  1891-1892).  He  wrote  also  a  history 
of  the  poets  of  Andalusia.  (G.  W.  T.) 

IBN  FARID  [AbQ-l-QSsim  *Umar  ibn  ul-Firid1  (xx8i-i335)> 
Arabian  poet,  was  bom  in  Cairo,  lived  for  some  time  in  Mecca  and 
died  in  Cairo.  His  poetry  is  entirely  Sufic,  and  he  was  esteemed 
the  greatest  mystic  poet  of  the  Arabs.  Some  of  his  poems  are  said 
to  have  been  written  in  ecstasies.  His  diwan  has  been  published 
with  commenUry  at  Beirat,  1887,  &c.;  with  the  commentaries  of 
Buxinl  (d.  16x5)  and  *Abdul-GhftnI  (d.  1730)  at  Marseilles,  x8s3f 
and  at  Cairo;  and  with  the  commentary  of  Rushayyid  Ghiiib 
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(igtb  ttalvzj)  It  Caira.  il«j.  One  at  the  icpinte  poenu  mi 
editfll  by  J.  von  Hunmcr  Pui^ttii  ts  Dai  arabitdu  kokt  Utd  Jer 
lieti  (Vinuu,  1S54). 

Sec  K.  A.  NkhnlBn,  A  LOtrarj  Bitttry  t}  Ou  Anti  tLondon, 
1907).  pp.  »4  »«.  (G.  W.  T.) 

lU  SABIROL  [SouwaM  iem  Jddu),  Jewiih  poet  and 
pfailiKoplm.  mi  bom  it  Milifi,  probably  about  ion.  The 
coHjr  pan  of  hil  Inubloiu  lile  wai  ipeal  at  Satagosia,  but  (ew 
pnxnal  dttaili  of  ii  an  Rcorded.  His  panou  died  Khiie  he 
vu  I  fUM  and  he  wai  imder  Ihe  pmleclion  fir^t  of  a  ceitain 
Jcknthiel.  •hodiediD  lojq,  and  alteniards  of  Samuel  h*-Nigid, 
tbc  wiU-known  pairon  ol  leaiiiing.  Hij  paisfonate  dispojiiion, 
bovcvrr,  embiUerTd  do  doubt  by  bii  misfqituoci,  involved  him 
in  frequent  difficultiet  uid  led  lo  bit  quanrlliitg  with  SamucL 
li  ii  generally  agreed  that  he  died  young,  although  the  date  ii 
BDcntaiD.  Al  Hariii '  lays  at  the  age  of  t«enty-nlne.  and 
itoaa  b.  Eira*  about  thitty,  but  Abraham  Zaccuto'  itatei  that 
he  died  (tl  Viknda)  la  107%    H.  Steihichiieider'  acctpu  the 

Hb  lilenty  activity  began  euly.  He  b  laid  to  have  onnpaied 
poem  al  the  age  of  •iiteec,  and  eltgiei  by  him  are  eilani  on 
Hai  Gaoo  (died  in  1038)  and  Jekuthiel  (died  m  lojg),  each  of 
■hich  mi  wiitten  probably  uon  after  the  death  of  the  penon 
conupemorated-  About  the  iime  time  he  ilso  wrote  hii  'Aiu^, 
a  poem  cm  grunmar,  of  which  only  97  lines  out  of  400  are  pre- 
•eiTed-  licta  ben  Em  uyi  of  him  thil  he  imitated  Moilem 
models,  and  wat  the  fint  10  open  to  Jewiih  pocti  the  door  of 
vervficalioa,' meaning  that  he  fint  populaiiied  the  uie  of  Arabic 
melrea  in  Hebrew.  It  ii  u  a  poet  that  he  hai  been  known  to 
llv  Jewi  to  the  preicnt  day,  and  admired  for  the  youLUul 
fmhneM  and  beauty  of  hii  work,  in  which  he  may  be  compared 
to  the  romantic  icbool  in  France  and  England  in  Ibe  early  iptb 
centEiry-  Beiidci  hii  lyrical  and  latirical  poemi,  be  contributed 
ttianr  <^  the  hneit  compoiitloni  to  the  Qtursr  (some  of  tbem 
*riih  the  urouic  "  Shelomoh  hi-qatOn  "),  which  are  widely 
SBawX  from  Ihe  artificial  manner  of  ihe  earlier  payyetanim. 
The  belt  kiuwn  of  hii  longer  liturgicaJ  compooltionB  are  the 
phikiHiilikal  Ktlkir  UMM  (for  the  Day  of  Atonement)  and 
tlK'(si(rWt,ooihe6ijpTecepti(foT5jl<Uii'W).  Owiogtohii 
pan  biUici)  Myle  be  bad  an  abiding  Influeace  on  aubtequent 
■tnreical  vrilen. 

ru  known  11  the  phllo- 
rol,  &c.)  The  credit  ol 
TTupiioo  of  Ibn  Gihirol 
ii  doc  10  S.  Miuk,  who  ihowed  Ibst  lelectioni  made  by  Ebem 
TSbh  Pdqen  (or  Falqen)  from  the  MeqOr  Qayyim  (the  Hebrew 
truutatioo  of  an  Arabic  original)  by  Ibn  GabiroU  corteiponded 
to  tW  Latin  Fmt  rilOf  of  Aviccbion.  The  Latin  venion,  made 
by  Jebuuei  Hiipileniii  and  Cundiulvi  about  one  hundred  yean 
■fto  the  anthor'i  death,  had  al  once  become  known  among  the 
ScboolneD  of  the  12th  century  and  everted  a  powerful  influence 
^loa  Iken.  ilihou^  »  little  wu  linowD  ol  ttie  author  that  it 
wai  doubted  whether  be  wu  a  Cbriiliiui  or  1  Moslem.  The 
uiching  □(  the  F«u  Vilm  wai  entinly  new  to  the  country  of 
id  origiD,  ind  being  dnwn  largely  Itom  Neoplaionic  nurcei 
could  DM  be  opected  to  find  favour  with  Jewiih  thinker*.  Iti 
diitiBctivt  doclriitc*  are:  (1)  that  all  cttatni  beings,  tpiriiual  or 
eorpoceal,  are  compoKd  of  matter  and  form,  the  virioui  ipedei 
ef  natin  being  but  vtiietiei  ol  the  univenal  matter,  and 
limiUrly  ill  lormi  being  contained  In  one  univenil  form;  (1) 
thu  between  the  primal  One  and  the  Intellect  (the  pd1!i  of 
IVunn)  there  b  inleipOKd  the  divine  Will,  which  ii  iliclf 
drviae  and  ibove  the  dtUinctkm  of  form  and  matter,  but  ii  Ihe 
clHe  ol  their  union  in  the  being  next  to  llKlf,  the  intellect, 
is  wUcA  Avicehron  boldi  Ihit  the  diitinction  doe*  exiit.    The 

■  /^  Bar.  Ifaama,  cd.  Ugude  (COniBieii,  rWj).  p.tf.1  6l. 

•5k  the  piaige  quoted  byMuiik,  MUamtu  it  ftdrirflHi  anOf 

"rSw 7kwS?.  iJ^FilipoVrt^Kindon.  I 

•/Mr.CrtvncKHin  (Berlin.  i«9]),  I  lis,  n 
SbAh  Un  Stl.-iit  Oih-rJ  (BudapiH.  itnl.  .■  ., 

•&w  Unnk.  tp.  til.  pp.  JIS-S16,  InniL  oa  pp.  liyttt-  Uetn 
had  b«>  alMdy  ohI  by  OuuA. 


J'L^r 
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doctrine  that  there  b  a  maletiil,  u  well  u  1  Fannal,  element  in 
all  created  beingt  wat  explicitly  adopted  from  Avicehron  by 
Duni  Scotui  (u  igiinii  the  view  ol  Albcttui  Magoui  andThomu 
Aquinu],  and  periiapi  his  exaltation  of  tbe  wilt  above  the 
intellect  ii  due  to  the  ume  influence.  Avicehron  develop!  hii 
philoiophicil  lyitem  throughout  quite  independently  of  hii 
nligioui  vicwi — a  practice  wholly  tonign  to  Jewiih  teachen, 
and  one  which  could  not  be  acceptable  to  tbem.  Indeed,  thii 
charge  ii  eipreuly  brought  against  him  by  Abnium  ben  Divid 
ol  Toledo  (died  in  iiSo).     It  is  doubiicsi  ihii  non-religiaui 

Viiiu  by  the  Jen,  as  compared  with  the  wide  mfluence  of  Ibe 
philoupby  ol  Maimonides. 

The  other  impoitan  t  work  of  Ibn  Gibirol  ii  IfUf  itnUUf  (Ibe 
improvement  of  chancier),  a  popular  work  in  Anbic,  translated 
into  Hebrew  ( Tiij^H  middllk  ka-ntpkali)  by  Judah  ibn  Tibbon. 
It  ii  widely  dilfennt  in  treatment  from  the  Finn,  being  iateoded 
11  a  pnclical  not  a  ipeculitlve  wotL 

The  collection  of  moral  msrims,  compiled  tn  AnbIc  but  belt 
known  (in  the  Hebrew  traniUlion  ol  Judah  ibn  Tibbon)  as 
Uib^  ka-ptntalm,  is  generally  ascribed  to  Ibn  Cabirol,  tbough 


-J  '.Uiford,  i«so):  Dubt-Sliirt  5U«iu*  (Haoover.  I«sl)i 
.     .Ulrfai-iltlrlHrubryisiUniDJt  (PJ^ilM.iiicorapleteJi 
.    Ill- utiaitlumCidwUi  ill . . .  CabirdiBBMn,  itaj.  £.}. 
...tiiolii  Foot  Vllae"  (Latin  tc«t)  in  Clcraeu  Mumkcr'i 

■    ■  it  Mtrtl  Qiiili--  ••-'-•-  —•  -—--■' 


IIH  HAUKAL,  strictly  Ibh  Hadoal,  ■  roth  century  Arabian 
geognpher.  Nothing  is  known  of  hii  life.  His  work  on  geo- 
graphy, written  In  977,  is  only  a  reviiion  and  nteniioa  of  ibe 
Uaiilik  iil-llamiiik  of  d-IfUUiil,  who  wrote  hi  951.  Thll 
itielf  wu  a  revised  edition  of  the  Kil^  »l-Atkkli  or  S*'''^ 
ul-Aqilim  of  Aba  Zaid  ul-BalkU.  who  wrote  about  Q)r.  Ibn 
Haukal's  work  wu  published  hy  U.  J.  de  Cocje  (Leiden,  1S73). 
An  anonymoui  epitome  ol  the  book  wu  written  In  ii]]. 

-    ■    ~    ■     •■-liei.tahri-BalhiFcmge.-irtheZtfliolr^ 


SeeM.J.de 
itr  JiuUciim  U 


UcrinliUJiuitii  Ctulhtiajl,  nv.  4. 
IBN  BAZK  (Aba  Mi^mmed  'AH  ibn  Ahmad  ibn  B>nnl 
i904-io64j,Mcrilem  theokigian.wubom  In  a  suburbof  Cordova. 
He  studied  history,  law  and  theology,  and  became  a  viiier  u  bb 
father  had  been  before  him.  hut  wu  deposed  for  heresy,  and 
spent  the  rest  of  his  bfe  quietly  in  the  country.  In  legal  matten 
he  belonged  Grit  lo  the  Shlfi'lie  ichool,  but  came  to  ailopt  the 
viewt  of  the  Zshiriles,  who  admitted  only  the  eitemat  lenie  of 
the  Koran  and  tradilion,  diullowing  the  use  of  analogy  (Qiydi) 
and  Tdflld  (appeal  lo  Ibe  aulhorily  of  an  imtm).  and  objecting 
altogether  to  Ibe  use  of  individual  opinion  (Xa'y).  Every 
sentence  of  the  Koran  wu  to  be  interpreted  in  a  general  and 
univenal  sense;  (he  special  application  to  the  circumitancci 
of  Ihe  time  it  was  written  wu  denied.   Every  worf  of  the  Koran 

from  other  uses  In  tbe  Koran  Itself,  not  from  the  meaning  in 
other  literatun  of  tbe  time,  Tbe  ipecial  feature  of  Ibn  Qaim'i 
teaching  was  that  be  extended  the  application  of  these  principles 
fn>m  the  study  of  law  to  that  of  dogmatic  theology.  He  thus 
found  hinuelf  Id  opposition  at  one  time  lo  Ihe  Mo'tasiiia.  at 
another  la  Ibe  Ash'irile*.  He  did  not,  however,  succeed  in 
lorraing  a  icbool.  Hb  chief  work  b  the  KOM  Ml-UUai  un- 
Siial,  or  "  Book  of  Sects  "  (published  in  Cairo,  iS^g). 

Foe  his  leaching  cf.  I.  Coldiiher,  Die  ZaUriUn.  pp.  tl6.l71 
(Leipiii.  (1M4),  and  M.  Schreiner  in  the  JttmuJ  0/  &t  Cerma 
Orwiuol  Sxitly.  lii.  4&4-«M.  For  a  Vu  nl  hii  other  workl 
see  C.  Brnkeliiianii'i  CiKlmUi  itr  mHiclmi  LiUniur.  vet.  L 
(WtlBtr,  itfl).  p.  401IL  (C.  W.  T.) 
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IBN  HISHAN— IBN  QUTAIBA 


IBM  HI8HllI[Aba  Malbommed  'AbdulmaUk  ibn  Hlsh&m  ibn 
AyyQb  uI-Himyazl)  (d.  834),  Arabian  biographer,  studied  in 
Kufa  but  lived  aftenmds  in  Fostit  (old  Cairo) ,  where  he  gained 
a  name  a»  a  grammarian  and  student  of  language  and  history. 
His  chief  work  is  his  edition  of  Ibn  Isb&q's  (q.v.)  Life  of  the 
Apostle  of  God,  which  has  been  edited  by  F.  WOstenfeld  (G5t- 
tingen,  1858-1860).  An  abridged  German  translation  has 
been  made  by  G.  Weil  (Stuttgart,  1864;  cf.  P.  BiGnnle,  Die 
CommentaiorgH  des  Ibn  Ishaq  und  ikre  SckoUen,  Halle,  1895). 
Ibn  H£sh&m  is  said  to  have  written  a  work  explaining  the 
difficult  words  which  occur  in  poems  on  the  life  of  the  Apostle, 
and  another  on  the  genealoi^es  of  the  •  SOmyaritcs  and  their 
princes.  (G.  W.  T.) 

IBM  ISHiQ  [lifabommed  ibn  Is^  Aba  *Abdall2h]  (d.  768), 
Arabic  historian,  lived  in  Medina,  where  he  interested  himself 
to  such  an  extent  in  the  details  of  the  Prophet's  life  that  he  was 
attacked  by  those  to  whom  his  work  seemed  to  have  a  rational- 
istic tendency.  He  consequently  left  Medina  in  733,  and  went 
to  Alexandria,  then  to  Kufa  and  Hira,  and  finally  to  Bagdad, 
where  the  caliph  Man^ilr  provided  him  with  Uie  means  of 
writing  his  great  work.  This  was  the  Life  of  the  Apostle  of  Cod, 
which  is  now  lost  and  is  known  to  us  only  in  the  recension  of 
Ibn  HishAm  {q.t.).  The  work  has  been  attacked  by  Arabian 
writers  (as  in  the  FiMrisl)  as  untrustworthy,  and  it  seems  clear 
that  he  introduced  forged  verses  (cf.  Journal  of  the  German 
Oriental  Society,  xiv.  388  sqq.).  It  remains,  however,  one  of  the 
most  important  works  of  the  age.  (G.  W.  T.) 

IBM  JUBAIR  [AbQ-1  ^usain  Mabommed  ibn  Abmad  ibn 
Jubair]  (x  145-1  a  17),  Arabian  geographer,  was  bom  in  Valencia. 
At  Granada  he  studied  the  Koran,  tradition,  law  and  literature, 
and  later  became  secretary  to  the  Mohad  governor  of  that  city. 
During  this  time  he  composed  many  poems.  In  1183  he  left 
the  court  and  travelled  to  Alexandria,  Jerusalem,  Medina, 
Mecca,  Damascus,  Mosul  and  Bagdad,  returning  in  1x85  by 
way  of  Sicily. 

The  TraoOs  of  thn  Jtihair  were  edited  by  W.  Wrisht  (Laden, 
185a) ;  and  a  new  edition  of  this  text,  revised  by  M..  J.  de  Coeje, 
was  published  by  the  Gibb  Trustees  (London,  1007)*  The  part 
relating  to  Sicily  was  publi^ed,  with  French  translation  and  notes, 
by  M.  Amari  in  the  Journal  asiaiique  (i 845-1846)  and  a  French 
translation  alone  of  the  same  part  by  G.  Crolla  in  Museen,  vi 
W3-132.  (G.  W.  T.) 

IBM  KHALDOM  [Aba  Zald  ibn  Mabommed  ibn  Mabommed  ibn 
KhaldOn]  (1332-1406),  Arabic  historian,  was  bom  at  Tunis.  He 
studied  the  various  branches  of  Arabic  learning  with  great  success. 
In  X353  he  obtained  employment  under  the  Maxinid  sultan  Aba 
Inln  (Paris  L)  at  Fes.  In  the  begimung  of  X356,  his  integrity 
having  been  suspected,.he  was  thrown  into  pxison  until  the  death 
of  Aba  Inftn  in  1358,  when  the  vizier  al-Hasan  ibn  Omar  set  him 
at  liberty  and  reinstated  him  in  h&  rank  and  offices.  He  here 
continual  to  render  great  service  to  Abu  Salem  (Ibrahim  III.)', 
Aba  Inin*s  successor,  but,  having  offended  the  prime  minister, 
he  obtained  permission  to  emigrate  to  Spain,  where,  at  Granada, 
he  was  received  with  great  cordiality  by  Ibn  al  Ahmar,  who  had 
been  greatly  indebted  to  his  good  offices  when  an  eiile  at  the 
court  of  Abu  Salem.  The  favours  he  received  from  the  sovereign 
excited  the  jealousy  of  the  vizier,  and  he  was  driven  back  to 
Africa  (1364),  where  he  was  received  with  great  cordiality  by  the 
sultan  of  Bougie,  Abu  Abdallah,  who  had  been  formerly  his 
companion  in  prisoiL  On  the  fall  of  Abu  Abdallah  Ibn  KhaldOn 
raised  a  large  force  amongst  the  desert  Arabs,  and  entered  the 
service  of  the  stiltan  of  Tlemcen.  A  few  years  later  he  was  taken 
prisoner  by  Abdalaziz  (*Abd  ul  *AzIz),  who  had  defeated  the 
sultan  of  Tlemcen  and  seized  the  throne.  He  then  entered  a 
monastic  establishment,  and  occupied  himself  with  scholastic 
duties,  until  in  1370  he  was  sent  for  to  Tlem^en  by  the  new 
sultaiL  After  the  death  of  *Abd  ul  *AzIz  he  resided  at  Fez, 
enjoying  the  patronage  and  confidence  of  the  regent.  After 
some  further  vicissitudes  in  1378  he  entered  the  service  of  the 
sultan  of  his  native  town  of  Timis,  where  he  devoted  himself 
almost  exclusively  to  his  studies  and  wrote  his  history  of  the 
Berbers.  Having  received  permission  to  make  the  pilgrimage 
to  Mecca,  he  reached  Cairo,  where  he  was  presented  to  the  sultan, 


al-Malik  udh-Dhahir  Barkuk,  who  Insisted  on  hb  reuainiiig  there, 
and  in  the  year  1384  made  him  grand  cadi  of  the  Malikite  rile 
for  Cairo.  This  office  he  filled  with  great  prudence  and  probity, 
removing  many  abuses  in  the  administration  of  justice  in  Egypt. 
Al  this  time  the  ship  in  which  his  wife  and  family,  with  all  his 
property,  were  coming  to  join  him,  was  wrecked,  and  every 
one  on  board  lost.  He  endeavoured  to  find  consolation  in  the 
completion  of  his  history  of  the  Arabs  <tf  Spain.  At  the  same 
time  he  was  xemoved  from  his  office  of  cadi,  which  gave  him 
more  leisure  for  his  work.  Three  years  later  he  made  the  pilgrim- 
age to  Mecca,  and  on  his  xetum  lived  in  retirement  in  the  Fayum 
until  X399,  when  he  was  again  called  upon  to  resume  his  functions 
as  cadL  He  was  removed  and  reinstated  in  the  office  no  fewer 
than  five  times. 

In  X400  he  was  sent  to  Damascus,  in  ooimexion  with  the 
expedition  intended  to  oppose  Timur  or  Tamerlane.  When 
Timur  had  become  master  of  the  situation,  Ibn  KhaldOn  let 
himself  down  from  the  walls  of  the  dty  by  a  rope,  and  presented 
himself  before  the  conqueror,  who  permitted  him  to  return  to 
Egypt.  Ibn  Khaldan  died  on  the  i6th  of  March  1406,  at  the 
age  of  sixty-four. 

The  great  work  by  which  he  is  known  is  a  '*  Universal  History," 
but  it  deals  more  particulariy  with  the  history  of  the  Aralw  <A  Spain 
and  Afrka.  Its  Arabic  title  is  KitOb  mtlbar.  wa  diw6M  A  Mubiada 
wa'l  Khobar,  fi  ayydmnfArah  wa'tAjOm  wo 7  Berber \  that  is.  **  The 
Book  of  Examples  and  the  Collection  of  Origins  and  Infonnatioa 
respecting  the  History  of  the  Arabs,  Foreigners  and  Bexbcrs."  It 
consists  of  three  books,  an  introduction  and  an  autobicwrapfay. 
Book  L  treats  of  the  influence  of  civilization  upon  man ;  book  u.  of 
the  history  of  the  Arabs  and  other  peoples  from  the  remotest  antiquity 
until  the  author's  own  times;  book  iiL  of  the  history  of  the  Berber 
tribes  and  of  the  kingdoms  founded  by  that  race  in  North  Africa. 
The  introduction  is  an  elaborate  treatise  on  the  science  of  hiatoiy 
and  the  development  of  society,  and  the  autobio(mphy  contains 
the  history,  not  only  of  the  author  himsdf,  but  of  his  family  and  of 
the  dynasties  which  ruled  in  Fez,  Tunis  and  Tieracen  during  hk 
lifetime.  An  edition  of  the  Arabic  text  has  been  printed  at  B&Iiq, 
(7  vols..  X867)  and  a  part  of  the  work  has  been  translated  by  the  late 
Baron  McG.  de  Slane  under  the  title  of  HiOoire  des  Berbires  (Algiers. 
1852-1856);  it  contains  an  admirable  account  of  the  author  and 
analynsof  his  work.  Vol.  i.,  the  Mnqaddama  (preface),  was  published 
by  M.  Quatrem&«  (3  vols.,  Paris,  1858),  often  republished  in  the 
E^ast,  and  a  French  translation  was  made  by  McG.  de  Slane  (3  vols., 
Paris,  i86a-i8(^).  The  parts  of  the  history  referring  to  the  expedi- 
tioos  of  the  Franks  into  Moslem  lands  were  edited  by  C.  T.  TomherE 
(Upsala,  1840),  and  the  parts  treating  of  the  Banu-1  Abmar  kings 
of  Granada  were  translated  into  French  by  M.  Gaudefroy-Demom- 
byncs  in  the  Journal  asiaiique,  ser.  9,  vol.  xiiL  The  Autabie^pkj 
of  Ibn  KhaldOn  was  translated  into  French  by  de  Slane  in  the 
Journal  asiatique,  ser.  4.  vol.  iii.  For  an  English  appreciation  of  the 
philosophical  ^rit  of  Ibn  Khaldfln  see  R.  Flint's  History  9/  the 
Philesaphy  of  History  (Edinburgh,  1893),  pp.  157- 17a 

(E.  H.  r.  *  G.  W.  T.) 

IBM  KHALLIRiM  [Aba-1  *AbbSs  Abmad'  ibn  Khallikin] 

(12XX-X282),  Arabian  biographer,  was  bom  at  Arbela,  the  son 

of  a  professor  reputed  to  be  ascended  from  the  Barmecides  of 

the  court  of  Harun  al-Rashid.  When  eighteen  he  went  to  Aleppo, 

where  he  studied  for  six  years,  then  to  Damascus,  and  in  1238 

to  Alexandria  and  Cairo.     In  X252  he  married  and  became 

chief  cadi  of  Syria  in  Damascus  in  X261.    Having  held  this  office 

for  ten  years,  he  was  professor  in  Cairo  until  1 278,  when  he  again 

took  office  in  Damascus  for  three  years.    In  1281  he  accepted 

a  professorship  in  the  same  dty,  but  died  in  the  foliowixig  year. 

His  great  work  is  the  Kitab  WafayOt  ut-A'yOn,** The  Obituaries 
of  Eminent  Men."  It  contains  in  alphabetical  order  the  lives  of  the 
most  celebrated  persons  of  Moslem  history  and  literature,  except 
those  of  Mahomet,  the  four  caliphs  and  the  companions  of  Mahomet 
and  their  followers  (the  TSbUin).  The  work  is  anecdotal  and  con- 
tains many  brief  extracts  from  the  poetry  of  the  writers.  It  was 
published  by  F.  WOstenfeld  (Gdttingen,  1835-1843).  in  part  by  McG. 
de  Slane  (Paris,  18^8-1842),  and  also  in  Cairo  (l8m  and  1882). 
An  Engliui  translation  by  McG.  die  Slane  was  published  for  die 
Oriental  Translation  Fund  in  4  vols.  (London,  18^^1871).  Thirteen 
extra  bic^japhies  from  a  manuscript  in  Amsterdam  were  published 
by  Pijnappd  (Amsterdam,  1845).  A  Persian  translation  exists  in 
manuscnpt,  and  various  extracts  from  the  work  are  known.  Several 
supplements  to  the  book  have  been  written,  the  best  known  betng 
that  of  Mabommed  ibn  Sh&kir  (d.  1362).  published  at  Cairo  1882. 
A  collection  of  poems  by  Ibn  KfaalUk&nb  also  extant.    (G.  W.T.) 

IBM  QUTAIBA,  or  Kotaiba  (Aba  Mabommed  ibn  Muslim  ibn 
(2utaiba]  (828-889),  Arabian  writer,  was  bom  at  Bagdad  or 


IBN  SA'D— IBRAHIM  PASHA 


Koh,  and  vti  al  Iiuiu  dcKoit,  hb  filbn  bclaafiiif  10  ] . .. . 
H>*ii(  nudied  mdilioD  uid  phikdogy  bt  bettat  (sdi  in 
Dia««<r  ud  itlennKli  ttubet  in  Bigdid,  when  he  died. 
He  ■•*  the  Ant  KpRMnMlive  of  the  rdiclic  tctaool  of  fiigdad 
phJaloiim  tlut  MKcecdrd  Ibe  tchoab  of  Kuf*  and  Bifn  tsM 
Akaiu:  Itltnftirt,  kcUod  "  Gnuniiur  ").  Alihoagh  »ng«ged 
k  (cf.  I.  GotdiDwr,  MMiammidaiiinJu 
.  i,  H»lle,  1*90),  bii  chfcl  woiki  wire  diietied 
to  ihe  tnininf  of  tbt  iiaS  leaeftry.  Of  liKte  five  nuy  bt  uid 
loComiKiia.  TieA<fri*B/-Ka(j"»("Tniinineof  ihtSecrenry") 
OAUiiii  inmudioii  in  wriiing  and  i)  t  oiinpcDdiuia  af  Anbic 
ttyle.  Il  bu  been  cdiiHl  by  Mu  GriUiett  (Lddeo,  1900)- 
Tbe  KiM  ail^MarU  u  uiU  Id  nunuMript.  Tbe  KUai  W- 
lf*-ir^  hu  been  edited  by  F.  WDMcnfeld  u  tbe  Haiiitmdi  in 
Crvkkttt*  (Geillnia),  iSso);  ibc  Kibit  ■il-5ih>  sw^ 
5>-'«i«  <"  Bookof  FMUy  ud  PocU  ")  edited  by  M.  J.  dc  Cocje 
(Leiden,  ifM).*  Tbe  fifth  ind  moil  inportinl  ii  ihe't/y«ii  hJ- 
ilUMr,  wiiidi  doll  in  ten  booki  wilh  lordihip,  war,  Dobilily, 
ckaneur,  idence  and  tloqaence.  uceticiim,  fheadship,  requests, 
ioodi  and  wonen,  irith  maoy  Uluslnlions  from  biitoT>,  poetry 
■ad  ptovciti  (ed.  C.  BruckclDunn,  Leiden,  igoo  iqq.). 

■Titer*)  KB  C.  BnKkdmaiin.  Gudh.  Jtr  voHuktn  LUtritur.  vol 
(WoBU,  1I9I),  pp.  i»-iii.  (G.  W.  T. 

m  fin  lAba  'AbdaHlh  Mabonuned  ibn  $>'d  lbs  HutT 
B-Znlin,  often  called  UOb  ul-Waqidl  ("  Kcretaty  ot  Waqidl  ") 
•f  BafraJ  (d.  S45),  Arabian  biograpber,  ncdved  hii  training 
ia  IndHioa  from  Waqidl  and  other  cetebnled  teacben.  He 
Ived  lor  the  msM  pan  in  Bagdad,  and  bad  the  reputation  of 
bcinc  both  traMwarthy  and  accurate  tn  hii  vritingi.  which, 
in  uiitqmocc,  wen  inncb  uied  by  titei  wHlcn.  Hii  work, 
the  KiM  at-Ta*a9V  ol-iCo&tr  (i;  voIl)  contains  the  livei  of 
Mahomet,  hi*  Comptaioiu  ud  Helpcn  (including  thoae  who 
feugfat  at  Badr  u  a  q>edal  dut)  and  of  the  following  geoeralion 
(tbe  FoOowen)  *bo  received  thcii  traditions  from  the  penonal 
frio^  of  tbe  Prophet. 

IMt  wnck  ItH  bos  edKid  vndiT  the  aperintendence  of  E. 
Sackaii  (Leaden,  1004  ■».);  cf.  O.  Loth.  Au  duoohicJi  iti  /to 
S,i (Leipac  l«6»).  (G.  W. T.) 

m  TIMIM.  a  bmiijr  of  Jewish  Inniltton,  who  Bouiiibcd 
In  PiuveBCt  in  Ihe  nth  and  13th  centuriei.  They  all  made 
oiisinal  conttibalioni  to  philoaophical  and  identific  literature, 
hot  tbcii  permanent  fame  11  baled  on  their  translations.  Between 
them  ibey  rendered  inlo  Hebrew  all  the  chief  Jewish  writings 
of  Ihe  middle  ages.  Tbeie  Hebrew  tnnslatlani  weif,  in  Iheir 
tvn,  rendered  into  Latin  (by  Buitorf  and  othenj  and  in  Lhls 
tortn  tbe  worka  of  Jewish  auibon  lound  (beir  way  into  the  learned 
drdei  of  Europe.  The  chief  member*  o(  Ihe  Ibn  Tibbon  lamily 
■ere  (1)  Judah  But  Sttn.  (im-li«o),  who  was  bora  in  Spain 
but  settled  in  LooeL  He  tninsUtcd  the  work*  of  Bitiya,  Hilevi, 
Saadiah  and  Ibe  gitmDutkal  iredlsei  ol  Jinab-  (0  His  son, 
SaiTCEL  (1150-1IJ0),  innslaled  Ihe  Gmdt  if  Uk  PtrpUad 
by  Uaimonides.  He  fullly  termed  his  father  "  the  father  of 
the  Tnailaton,"  but  Samuel's  own  method  aurpaised  his 
lathe's  in  hiddily  and  fidelity  to  tbe  originaL  (3)  Son  ol 
Suasd,  Mans  (died  iiSj).  He  translated  into  Hebrew  a 
hrfr  nnmber  of  Aiabic  books  (including  the  Arabic  fonn  of 
Eucbd).  T^  Ibn  Tibbon  family  thus  rendered  cantpicuoui 
mzrkt*  IS  Eunpeu  culture,  and  did  mtich  10  further  among 
Jew*  who  did  not  understand  Anbic  the  study  of  science  and 
phiJoBphy.  (I.A-) 

m  JVrUl.  or  TorAii  (Abfl  Bakr  Mahomraed  ibn  'Abd-ul- 
Ualik  ihii  Tufnil  ul-Qaisl|  |d.  1185),  Hoslera  phUowpher,  was 
bora  U  Cuadii  near  Granada.  There  he  teceived  a  good  training 
in  pUknophy  and  medidne,  and  is  said  to  bsvc  been  a  pupil  of 
ATcmpacc  (f-(.).  He  becinie  secretary  to  the  governor  of 
Granada,  and  later  physician  and  viaier  to  the  Hobad  cah'ph, 
Abu  Ya'qOb  YOsuf.     He  died  at  Morocco. 

E.  G.  Browne.  j1  LiUratyHiiUry'fP*"''  (London, 
Cermu  by  Tbeodur  NtUdcke 
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at  Damascus  and  Cairo.  In  iij6  be  was  appointed  by  Saladin 
pbyiidan  Id  a  new  hospital  in  Cairo,  but  surrendered  the  ap- 
poinlment  the  following  year  to  lake  up  ■  post  given  him  by 
Ibe  amir  of  Damascus  in  SaUJiad  near  ihil  city.  There  he 
lived  and  died.  Ht  wrote 'Uyt*  ni- Ante' fl  T'to^itil-Alitba' 
ot "  Live*  oi  the  Phytldans,"  which  in  itifint  edition  (1145-1 146) 
was  dedicated  to  the  videt  of  Damuem.  Tliis  be  enlarged, 
though  it  is  uaceitalD  whether  tlie  new  edition  wai  made  public 
in  the  lifetime  of  tbe  author. 
Edicion  by  A.  MOUer  (KBolgdierg.  TS84).  (C.  W.  T.) 

IBa  a  district  of  British  West  Africa,  on  the  lower  Niger 

of  the  livei.    Tbe  chief  town,  frequenlly  called  by  the  same 
name  (more  correctly  A'  ' 


n.  froT 


re  distinguisbcd  by  Ibeir 


point.  Tlw  language  of  the  Ibo  is  one  of  the  moat  widely  spoken 
on  tbe  lower  Niger.  The  Rev.  J.  F.  SchSn  began  iu  reduclioa 
in  1841,  and  in  1S61  he  published  a  grammar  {Oku  Iba  Gram- 
nUiuf  ftemnb,  London  Church  Miss.  Soc.).    (SeeNicaau.] 

IBXABiM  AL-HAnflll  (741-804),  Arabian  singer,  was  barn 
of  Persian  parent)  tetilcd  in  Kufa.  In  hia  early  yean  his  parenia 
died  and  he  was  trained  by  an  unde.  Sinffng,  not  slndy, 
atlnctcd  him,  and  al  the  age  of  twenty.thrte  he  fled  to  Mosul, 
where  he  joined  a  band  ol  wild  youiha.  Aflef  a  year  he  went  to 
Rai  (Rei,  Rhagie),  where  he  met  an  ambusadof  ol  tbe  caliph 
ManfOr,  who  enabled  him  to  come  Id  Basra  and  take  slngSug 
lessons.  His  iamc  as  a  singer  spread,  and  the  caliph  Hahi8 
brought  bim  to  the  court.  There  he  renuined  a  favourite  under 
Hldl,  while  Kartln  al-Raihld  kept  him  always  with  him  untH 
his  death,  when  be  ordered  his  son  (Ma'mOn)  to  say  the  pnyer 
over  hii  corpse.  Ibrahim,  as  might  be  eipccted,  was  no  strict 
Moslem.  Two  or  three  times  he  was  knouled  and  imprisoned 
for  excess  in  wine-dtinking,  bul  was  alwayi  taken  into  favour 
again.  His  powers  of  song  were  far  beyond  anything  ebe  known 
at  the  time.  Two  of  his  pupils,  his  ion  Isblq  and  MutMq, 
attained  celebrity  after  him. 

See  Ihe  Prefan  10  W.  Ahlwardt's  .<»■  Nixna  (Greifswild.  I«6l), 
pp.  IJ-lS,  and  the  nuny  unties  ol  hii  lite  in  Ihe  Kilth  ■l-.lrUlW, 
^j-49.  (G.  W.V.) 

IBRAHIM  PUHA  (1784-1848),  Egyptian  general,  b  some- 
times  vnken  ol  as  Ibe  adopted  son  of  Mcbcmet  Ali,  pasha  of 
Egypt.  He  is  also  and  more  commonly  called  his  son.  He  wai 
bom  in  bis  father's  native  town,  Kavala  in  Thrace.  During 
his  lather's  struggle  to  establish  himself  in  Egypt,  Ibrahim, 
then  sixteen  yean  of  age,  wis  senl  as  a  hostage  to  Ihe 
Ottoman  capilan  pasha  (sdmirsl),  but  when  Mehemet  Ali  was 
recogniied  as  pasha,  and  hsd  defeated  the  English  expedition 
under  General  A.  M.  Fraser,  he  was  allowed  (o  return  to  Egypt. 
When  Mehemet  Ali  went  to  Arabia  lo  prosecute  the  war  against 
the  Wihhsbis  m  i8ij,  Ibrahim  was  leil  in  command  in  Upper 
Egypt.  He  continued  the  war  with  ibe  broken  power  ol  ihe 
Mamelukfi,  whom  he  suppressed.  In  iSiC  he  succeeded  hia 
brother  Tusun  in  command  oF  Ihe  Egyptian  forces  in  Arabia. 
Mehemet  Ali  had  already  begun  10  introduce  European  discipliDe 
Iota  his  army,  and  Ibrahim  had  piolubly  teceived  some  mining, 
but  bii  first '— "p-ig"  was  cotiducted  more  In  Ibe  old  Asiatic 
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Style  than  his  later  operations.  The  mmpaign  lasted  tiro  years, 
and  terminated  in  the  destruction  of  the  Wafahabis  as  a  political 
power.  Ibrahim  landed  at  Yembo,  the  port  of  Medina,  on  the 
50th  of  September  x8i6.  The  holy  cities  had  been  recovered 
from  the  WahhalMS,  and  Ibrahim's  task  was  to  follow  them  into 
the  desert  of  Nejd  and  destroy  their  fortresses.  Such  training 
as  the  Egyptian  troops  had  received^  and  their  artillery,  gave 
them  a  marked  superiority  in  the  open  field.  But  the  difficulty 
of  crossing  the  desert  to  the  Wahhabi  stronghold  of  Deraijra, 
some  400  m.  east  of  Medina,  and  the  courage  of  their  opponents, 
made  the  conquest  a  very  arduous  one.  Ibrahim  displayed 
great  energy  and  tenacity,  sharing  all  the  hardships  of  his  army, 
and  never  allowing  himself  to  be  discouraged  by  failure.  By  the 
end  of  September  x8i8  he  had  forced  the  Wahhabi  leader  to 
surrender,  and  had  taken  Deratya,  which  he  ruined.  On  the 
zxth  of  December  1819  he  made  a  triumphal  entry  into  Cairo. 
After  his  return  he  gave  effective  support  to  the  Frenchman, 
Colonel  Sdve  (Suleiman  Pasha),  who  was  employed  to  drill 
the  army  on  the  European  modeL  Ibrahim  set  an  example 
by  submitting  to  be  drilled  as  a  recruiL  When  in  1824  Mehcmet 
All  was  appointed  governor  of  the  Morea  by  the  sultan,  who 
desired  his  help  against  the  insurgent  Greeks,  he  sent  Ibrahim 
with  a  squadron  and  an  army  of  17,000  men.  The  expedition 
sailed  on  the  loth  of  July  1824,  but  was  for  some  months  unable 
to  do  more  than  come  and  go  between  Rhodes  and  Crete.  The 
fear  of  the  Greek  fire  ships  stopped  his  way  to  the  Morea.  When 
the  Greek  sailors  mutinied  from  want  of  pay,  he  was  able  to 
land  at  Modon  on  the  a6th  of  February  1825.  He  remained 
in  the  Morea  till  the  capitulation  of  tb«  xst  of  October  1828 
was  forced  on  him  by  the  intervention  of  the  Western  powers. 
Ibrahim's  operations  in  the  Morea  were  energetic  and  ferodous. 
He  easily  defeated  the  Greeks  in  the  open  field,  and  though  the 
siege  of  Missolonghi  proved  costly  to  his  own  troops  and  to  the 
Turks  who  operated  with  him,  he  brought  it  to  a  successful 
termination  on  the  24th  of  April  1826.  The  Greek  guerrilla 
bands  harassed  his  army,  and  in  revenge  be  desolated  the  country 
and  sent  thousands  of  the  inhabitants  into  slavery  in  Egypt. 
These  measures  of  repression  aroused  great  indignation  in  Europe, 
and  led  first  to  the  intervention  of  the  English,  French  and 
Russian  squadrons  (see  Navauno,  Battle  or),  and  then  to 
the  landing  of  a  French  expeditionary  force.  By  the  terms  of 
the  capitulation  of  the  xst  of  October  1828,  Ibrahim  evacuated 
the  country.  It  is  fairiy  certain  that  the  Turkish  government, 
jealous  of  his  power,  had  laid  a  plot  to  prevent  him  and  his 
troops  from  returning  to  Egypt.  English  officers  who  saw  him 
at  Navaiino  describe  him  as  short,  grossly  fat  and  deeply  marked 
with  smallpox.  His  obesity  did  not  cause  any  abatement  of 
activity  when  next  he  took  the  field.  In  X831,  his  father's 
quarrel  with  the  Porte  having  become  flagrant,  Ibrahim  was 
sent  to  conquer  Syria.  He  carried  out  his  task  with  truly  remark- 
able energy.  He  took  Acre  after  a  severe  uege  on  the  27th  of 
May  1832,  occupied  Damascus,  defeated  a  Turkish  army  at 
Homs  on  the  8th  of  July,  defeated  another  Turkish  army  at 
Beilan  on  the  29th  of  July,  invaded  Asia  Minor,  and  filially 
routed  the  grand  vizier  at  Konia  on  the  21st  of  December.  The 
convention  of  Kutaiah  on  the  6th  of  May  left  Syria  for  a  time 
in  the  hands  of  Mehemct  AIL  Ibrahim  was  undoubtedly  helped 
by  Colonel  Sive  and  the  European  officers  in  his  army,  but  his 
intelligent  dodlity  to  their  advice,  as  well  as  his  personal  hardi- 
hood and  energy,  compare  most  favourably  with  the  sloth, 
ignorance  and  arrogant  conceit  of  the  Turkish  generals  opposed 
to  him.  He  is  entitled  to  full  credit  for  the  diplomatic  judgment 
and  tact  he  showed  in  securing  the  suppwt  of  the  inhabitants, 
whom  he  protected  and  whose  rivalries  he  utilized.  After  the 
campaign  of  1832  and  1833  Ibrahim  remained  as  governor  in 
Syria.  He  might  perhaps  have  administered  successfully,  but 
the  exactions  he  was  compelled  to  enforce  by  his  father  soon 
ruined  the  popularity  of  his  government  and  provoked  revolts.  In 
X838  the  Forte  felt  strong  enough  to  renew  the  struggle,  and  war 
broke  out  once  more.  Ibrahim  won  his  last  victory  for  his 
father  at  Nezib  on  the  24th  of  June  1839.  But  Great  Britain 
and  Austria  intervened  to  prcKrve  the  integrity  of  Turkey. 


Their  squadrons  cot  his  communications  by  sea  with  Egypt,  a 
general  revolt  isolated  him  in  Syria,  and  he  was  finally  romprilfd 
to  evacuate  the  country  in  F^ruary  1841.  Ibrahim  spent  the 
rest  of  his  life  in  peace,  but  his  health  was  ruined.  In  1846  he 
paid  a  visit  to  western  Europe,  where  he  was  r^cdved  with 
some  respect  and  a  great  desl  of  curiosity.  When  his  father 
became  imbedle  in  1848  he  held  the  regen^  till  his  own  death 
on  the  xoth  of  November  1848. 

See  Edouard  Goutn.  V^pU  amXIX'sQA  (Paris,  X847):  Aim^ 
Viafftrinier,  Sptiman-PaskaTlColoiul  She)  (Paris,  1886).  A  great 
deal  of  unpublisfaed  material  of  the  highest  interest  with  re^rd  to 
Ibrahim's  personality  and  his  syttem  In  Syria  b  preservwl  in  the 
British  Fofctgn  Office  archivts:  for  refcrenoes  to  thoe  see  Cttmibridgi 
Mod.  HisL  X.  852,  bibliography  to  chap.  zvii. 

IBSBW,  HENRIK  (X828-X906),  Norwegian  dramatic  and 
lyric  poet,  eldest  son  of  Knud  Henriksen  Ibsen,  a  merchant, 
and  of  his  wife  Marichen  Cornelia  Altenburg,  was  bom  at  Skiea 
on  the  2oth  of  March  1828.  For  five  generations  the  family  had 
consisted  on  the  father's  side  of  a  blending  of  the  Danish,  Gmnaa 
and  Scottish  races,  with  no  intermixture  of  pore  Norwegian. 
In  X836  Knud  Ibsen  became  insolvent,  and  the  family  withdrew, 
in  great  poverty,  to  a  cottage  in  the  outskirts  of  the  town.  After 
brief  srhooHng  at  Skien,  Ibsen  was,  towards  the  dose  of  1843, 
ai^renticed  to  an  apothecaiy  in  Grimstad;  here  he  remained 
through  seven  dreary  years  of  drudgeiy,  which  set  thdr  mark 
upon  his  qnrit.  In  1847,  in  his  nineteenth  year,  he  began  to 
write  poetry.  He  made  a  gloomy  and  almost  sinister  impression 
upon  persons  who  met  him  at  thb  time,  aiul  one  of  his  associates 
of  those  days  has  recorded  that  Ibsen  "  walked  about  Grimstad 
like  a  mystery  sealed  with  seven  seals."  He  had  continued,  by 
assiduous  reading,  his  self-education,  and  in  1850  he  contrived 
to  come  up  as  a  student  to  Christiania.  In  the  same  year  he 
published  his  first  work,  the  blank-verse  tragedy  of  CatSiua, 
under  the  pseudonym  Brynjolf  Bjarme.  A  second  drama. 
The  Viking* s  Barrcm^  was  acted  (but  not  printed)  a  few  months 
later;  Ibsen  was  at  this  time  entirely  under  the  influence  of  the 
Danish  poet  Oehlenschllger.  During  the  next  year  or  two  he 
made  a  very  precarious  livelihood  in  Christiania  as  a  journalist, 
but  in  November  1851  he  had  the  good  fortune  to  be  appointed 
"  stage^poet "  at  the  little  theatre  of  Bergen,  with  a  small  but 
regular  salary.  He  was  practically  manager  at  this  house,  and 
he  also  received  a  travdling  stipend.  In  1852,  therefore,  he 
went  for  five  months  to  study  the  stage,  to  Copenhagen  and  to 
Dresden.  Among  many  dramatic  experiments  which  Ibsen  made 
in  Beigen,  the  most  considerable  and  most  satisfactory  is  the 
saga-dnima  of  Mistress  Inger  at  Ostraal,  which  was  produced  in 
x85s;  and  printed  at  Christiania  in  X857;  here  are  already 
perceptible  some  qualities  of  his  mature  character.  Much  lea 
significant,  althou^  at  the  time  more  successful,  is  The  Feast  at 
SMaug,  a  tragedy  produced  in  Bergen  in  X856;  here  for  a 
moment  Ibsen  abandoned  his  own  nascent  maimer  for  an 
imitation  of  the  popular  romantic  dramatist  of  Denmark,  Heniik 
Hertz.  It  is  noticeable  that  Ibsen,  by  far  the  most  Migixal  of 
modem  writers  for  the  stage,  was  remarkably  slow  in  discovering 
the  trae  bent  of  his  genius.  His  next  dramatic  work  was  the 
romantic  tragedy  of  Olaf  Liljekrans,  performed  in  1857,  but 
unprinted  ufttil  1898.  This  was  the  last  play  Ibsen  wrote  in 
Bergen.  In  the  summer  of  the  former  year  his  five  yean' 
appointment  came  to  an  end,  and  he  returned  to  Christiania. 
Almost  immediately  he  began  the  composition  of  a  work  which 
showed  an  extraordinary  advance  on  all  that  he  had  writtea 
before,  the  beautiful  saga-drama  of  The  Warriors  in  Helgdani, 
in  which  he  threw  off  completely  the  influence  of  the  Daiush 
romantic  tragedians,  and  took  his  material  directly  from  the 
ancient  Icelandic  sources.  This  play  marks  an  epoch  in  the 
development  of  Norwegian  literature.  It  was  received  by  the 
managers,  both  in  Christiania  and  Copenhagen,  with  cc»- 
temptuous  disapproval,  and  in  the  autumn  of  1857  Ibsen  could 
not  contrive  to  produce  it  even  at  the  new  theatre  of  which  he 
was  now  the  manager.  The  Warriors  was  printed  at  Christiania 
in  1858,  but  was  not  acted  anywhere  until  1861.  During  these 
years  Ibsen  suffered  many  reverses  and  humiliations,  but  he 
persisted  in  his  own  line  in  art.    Some  of  his  finest  short  poems» 
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•BMMtg  otben  the  admirabie  leafaring  romance,  Terje  Vigtn, 
belong  to  the  year  i860.  The  annoyances  which  Ibsen  suffered, 
and  the  retropade  and  ignorant  coiulitions  which  he  felt  around 
him  in  Norway,  developed  the  ironic  qualities  in  his  genius,  and 
he  became  an  acid  satirist.  The  brilliant  rhymed  drama,  Love's 
Cvmudy,  a  masterpiece  of  lyric  wit  and  incisive  vivacity,  was 
published  in  1862.  This  was  a  protest  against  the  convention- 
ality which  deadens  the  beauty  of  all  the  formal  relations  between 
men  and  women,  and  against  the  pettiness,  the  publicity,  and 
the  prosinesa  of  betrothed  and  married  life  among  the  middle 
daises  in  Norway;  it  showed  how  society  murders  the  poetry 
of  lore.  For  some  time  past  Ibsen  had  been  meditating  another 
saga-drama  in  prose,  and  in  1864  this  appeared,  Kongsemnerne 
(Tbc  Pretenders).  These  works,  however,  now  so  universally 
admired,  contained  an  element  of  strangeness  which  was  not 
welcome  when  they  were  new.  Ibsen's  position  in  Christiania 
grew  more  and  more  disagreeable,  and  he  had  positive  misfortunes 
which  added  to  his  embarrassment.  In  1862  his  theatre  became 
bankrupt,  and  he  was  glad  to  accept  the  poorly-paid  post  of 
**  aesthetic  adviser  "  at  the  other  house.  An  attempt  to  obtain 
a  poet's  pension  (digUrgage)  was  unsuccessful;  the  Storthing, 
which  had  just  voted  one  to  B jttmson,  refused  to  do  the  same  for 
Ibtea.  His  cup  was  full  of  disillusion  and  bitterness,  and  in 
April  1864  he  started,  by  Berlin  and  Trieste,  ultimately  to  settle 
in  Rome.  His  anger  and  scorn  gave  point  to  the  satirical  arrows 
which  be  shot  badk  to  his  thankless  fatherland  from  Italy  in  the 
si^endid  poem  of  Brandy  published  in  Copenhagen  in  1866,  a 
6erce  attack  on  the  Laodicean  state  of  religious  and  moral 
sentiment  in  the  Norway  of  that  day;  the  central  figure,  the 
stem  priest  Brand,  who  attempts  to  live  like  Christ  and  is 
snnbbed  and  hounded  away  by  his  latitudinarian  companions, 
is  one  of  the  finest  conceptions  of  a  modern  poet.  Ibsen  had 
scarcely  closed  Brand  before  he  started  a  third  lyrico-dramatic 
satire,  P«cr  Gynt  (1867),  which  remains,  in  a  technical  sense, 
the  most  higiily  finished  of  all  his  metrical  works.  In  Brand 
the  hero  had  denounced  certain  weaknesses  which  Ibsen  saw  in 
the  Norwegian  character,  but  these  and  other  faults  are 
personified  in  the  hero  of  Peer  Gynt;  or  rather,  in  this  figure  the 
poet  pictured,  in  a  type,  the  Norwegian  nation  in  all  the  egotism, 
vaciDatioB,  and  lukewarmness  which  he  believed  to  be  character- 
istic of  it.  Ibsen,  however,  acted  better  than  he  preached,  and 
he  soon  forgot  his  abstraction  in  the  portrait  of  Peer  Gynt  as 
a  human  individuaL  In  this  magnificent  work  modem  Nor- 
wegian literature  first  rises  to  a  level  with  the  finest  European 
poetry  of  the  century.  In  1869  Ibsen  wrote  the  earliest  of  his 
prose  dramas,  the  political  comedy.  The  Young  Men's  League^ 
in  which  for  the  first  time  he  exercised  his  extraordinary  gift 
for  perfectly  natural  and  jret  pregnant  dialogue.  Ibsen  was  in 
Egypt,  in  October  1869,  when  his  comedy  was  put  on  the  stage 
in  Chrisliania,  amid  violent  expressions  of  hostility;  on  hearing 
the  news,  he  wrote  his  brilliant  little  poem  of  defiance,  called 
At  P0H  Said,  By  this  time,  however,  he  had  become  a  successful 
aotlior;  Brand  sold  largely,  and  has  continued  to  be  the  most 
popular  of  Ibsen's  writings.  In  1866,  moreover,  the  Storthing 
had  been  persuaded  to  vote  him  a  "  poet's  pension,"  and  there 
was  now  an  end  of  Ibsen's  long  struggle  with  poverty..  In  1868 
he  le<t  Rome,  and  settled  in  Dresden  until  1874,  when  he  returned 
to  Norway.  But  after  a  short  visit  he  went  back  to  Germany, 
and  lived  first  at  Dresden,  afterwards  at  Munich,  and  did  not 
finally  settle  in  Chrbtiania  until  1891.  His  shorter  lyrical  poems 
were  odlccted  in  1871,  and  in  that  year  his  name  and  certain  of 
his  writings  were  for  the  first  time  mentioned  to  the  English 
publie.  At  this  time  he  was  revising  his  old  works,  which  were 
out  of  print,  and  which  he  would  not  resign  again  to  the  reading 
wotUd  vntil  he  had  subjected  them  to  what  in  some  instances 
(far  ccample,  Mistress  Inger  at  Ostraat)  amounted  to  practical 
fccomposhion.  In  1873  he  published  a  double  drama,  each  part 
of  wl^  was  of  unusual  bulk,  the  whole  forming  the  tragedy  of 
Emptrm  and  CalSean;  this,  Ibsen's  latest  historical  play,  has 
for  subject  the  unsuccessful  struggle  of  Julian  the  Apostate  to 
bold  the  world  against  the  rising  tide  of  Christianity.  The  work 
isol  as  experimental  kind,  and  takes  its  place  between  the  early 


poetry  and  the  later  prose  of  the  author.  Compared  with  the 
series  of  plays  which  Ibsen  had  already  inaugurated  with  The 
Young  Men's  League,  Emperor  and  Galilean  preserves  a  colour 
of  idealism  and  even  of  mysticism  which  was  for  many  years  to 
be  absent  from  Ibsen's  writings,  but  to  reappear  in  his  old  age 
with  The  Master-builder,  There  is  some  foundation  for  the 
charge  that  Ibsen  has  made  his  romantic  Greek  emperor  need- 
lessly squalid,  and  that  he  has  robbed  him,  at  last,  too  roughly 
of  all  that  made  him  a  sympathetic  exponent  of  Hellenism. 
Ibsen  was  now  greatly  occupied  by  the  political  spectacle  of 
Germany  at  war  first  in  Denmark,  then  in  France,  and  he  believed 
that  all  things  were  conspiring  to  start  a  new  epoch  of  individu- 
alism. He  was  therefore  deeply  disgusted  by  the  Paris  com- 
mune, and  disappointed  by  the  conservative  reaction  which 
succeeded  it.  'Hiis  disillusion  in  political  matters  had  a  very 
direct  influence  upon  Ibsen's  literary  work.  It  persuaded 
him  that  nothing  could  be  expected  in  the  way  of  reform 
from  democracies,  from  large  blind  masses  of  men  moved 
capriciously  in  any  direction,  but  that  the  sole  hope  for  the 
future  must  lie  in  the  study  of  personality,  in  the  development 
of  individual  character.  He  set  himself  to  diagnose  the  conditions 
of  society,  which  he  had  convinced  himself  lay  sick  unto  death. 
Hitherto  Ibsen  had  usually  employed  rhymed  verse  for  his 
dramatic  compositions,  or,  in  the  case  of  his  saga-plays,  a  studied 
and  artificial  prose.  Now,  in  spite  of  the  surprising  achievements 
of  his  poetry,  he  determined  to  abandon  versification,  and  to 
write  only  in  the  language  of  everyday  conversation.  In  the  first 
drama  of  this  his  new  period.  The  Pillars  of  Society  (1877),  he 
dealt  with  the  problem  of  hypocrisy  in  a  small  commercial  centre 
of  industry,  and  he  drew  in  the  Bemick  family  a  marvellous 
picture  of  social  egotism  in  a  prosperous  seaport  town.  There 
was  a  certain  similarity  between  this  piece  and  A  DoWs  House 
(1879),  although  the  latter  was  much  the  more  successful  in 
awakening  curiosity.  Indeed,  no  production  of  Ibsen's  has  been 
so  widely  discussed  as  this,  which  is  nevertheless  not  the  most 
coherently  conceived  of  his  plays.  Here  also  social  h}rpocrisy, 
was  the  object  of  the  pla3rwrighl's  satire,  but  this  time  mainly 
in  relation  to  marriage.  In  A  DolVs  House  Ibsen  first  developed 
his  views  with  regard  to  the  individualism  of  ^oman.  In  his 
previous  writings  he  had  depicted  woman  as  a  devoted  and 
willing  sacrifice  to  man;  here  he  begins  to  explain  that  she 
has  no  less  a  duty  to  herself,  and  must  keep  alive  her  own  con- 
ception of  honour  and  of  responsibility.  The  conclusion  of  A 
Doll's  House  was  violently  and  continuously  discussed  through 
the  length  and  breadth  of  Europe,  and  to  the  situation  of  Nora 
Helmer  is  probably  due  more  than  to  anything  else  the  long 
tradition  that  Ibsen  is  "  immoraL"  He  braved  convention  still 
more  audadously  in  Ghosts  (1881),  perhaps  the  most  powerful 
of  the  series  of  plays  in  which  Ibsen  diagnoses  the  diseases 
of  modem  society.  It  was  received  in  Norway  with  a  tumult 
of  ill-will,  and  the  author  was  attacked  no  less  venomously  than 
he  had  been  twenty  years  before.  Ibsen  was  astonished  and 
indignant  at  the  reception  given  to  Ghosts,  and  at  the  insolent 
indifferentism  of  the  majority  to  all  ideas  of  social  reform. 
He  wrote,  more  as  a  pamphlet  than  as  a  play,  what  is  yet  one  of 
the  roost  effective  of  his  comedies,  An  Enemy  of  the  People 
(1882).  Dr  Stockmann,  the  hero  of  that  piece,  discovers  that 
the  drainage  system  of  the  bathing-station  on  which  the  little 
town  depends  is  faulty,  and  the  water  impure  and  dangerous. 
He  supposes  that  the  corporation  will  be  grateful  to  have  these 
deficiencies  pointed  out;  on  the  contrary,  they  hound  him  out 
of  their  midst  as  an  "  enemy  of  the  people."  In  this  play  occurs 
Ibsen's  famous  and  typical  saying,  "  a  minority  may  be  right— 
a  majority  is  always  wrong."  liiis  polemical  comedy  seemed 
at  first  to  be  somewhat  weakened  by  the  personal  indignation 
which  runs  through  it,  but  it  has  held  the  stage.  Ibsen's  next 
drama.  The  Wild  Duch  (1884),  was  written  in  singular  contrast 
with  the  test  and  fire  which  had  inspired  An  Enemy  of  the 
People.  Here  he  is  squalid  and  pessimistic  to  a  degree  elsewhere 
unparalleled  in  his  writings;  it  is  not  quite  certain  that  he  is 
not  here  guilty  of  a  touch  of  parody  of  himself.  The  main 
figure  of  the  play  Is  an  unhealthy,  unlucky  enthusiast,  who  go^ 
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about  making  bopdess  miscbief  by  exposing  weak  places  in 
the  sordid  subterfuges  of  others.  This  drama  contains  a  figure, 
Hjalmar  Ekdal,  who  claims  the  bad  pre-eminence  of  being  the 
meanest  scoundrel  in  all  drama.  The  Wild  Duck  is  the  darkest, 
the  least  xdieved,  of  Ibsen's  studies  of  social  life,  and  his  object 
in  composing  it  is  not  obvious.  With  Rosmerskolm  (1886)  he 
rose  to  the  height  of  his  genius  again;  this  is  a  mournful,  but 
neither  a  pessimistic  nor  a  cynical  play.  The  fates  which  hang 
round  the  contrasted  lives  of  Rosmer  and  Rebecca,  the  weak* 
willed  scrupulous  man  and  the  strong-willed  unshrinking  woman, 
the  old  culture  and  the  new,  the  sickly  conscience  and  the  robust 
one,  create  a  splendid  dramatic  antithesis.  Ibsen  then  began 
to  compose  a  series  of  dramas,  of  a  more  and  more  symbolical 
and  poetic  character;  the  earliest  of  these  was  the  mystical 
The  Lady  from  Ike  Sea  (1888).  At  Christmas  1890  he  brought 
out  Hedda  Gabler;  two  years  later  Tke  Master-builder  {Bygmester 
Sotnaes),  in  which  many  critics  see  the  highest  attainment  of 
his  genius;  at  the  dose  of  1894  LiUle  Eyolf;  in  1896  Jokn 
Gabriel  Borkman;  and  in  1900  Wken  We  Dead  Awaken.  On 
the  occasion  of  his  seventieth  birthday  (1898)  Ibsen  was  the 
recipient  of  the  highest  honours  from  his  own  country  and  of 
congratulations  and  gifts  from  all  parts  of  the  world.  A  colossal 
bronze  statue  of  him  was  erected  outside  the  new  National 
Theatre,  Christiania,  in  September  1899.  ^  1901  ^  health 
began  to  dedine,  and  he  was  ordered  by  the  physidan  to  abandon 
every  spedes  of  mental  effort.  The  evil  advanced,  and  he 
became  unconscious  of  the  passage  of  events.  After  lingering 
in  this  sad  condition  he  died,  without  suffering,  on  the  33rd  of 
May  X906,  and  was  accorded  a  public  funeral,  with  the  highest 
national  honours. 

No  recent  writer  bdonging  to  the  smaller  countries  of  Europe 
has  had  so  widdy  spread  a  fame  as  that  of  Ibsen,  and  although 
the  value  of  his  dramatic  work  is  still  contested,  it  has  recdved 
the  compliment  of  vivadous  discussion  in  every  part  of  the 
world.  There  would,  perhaps,  have  been  less  violence  in  this 
discussion  if  it  had  been  percdved  that  the  author  does  not 
pose  as  a  moral  teacher,  but  as  an  imaginative  investigator. 
He  often  and  with  much  heat  insisted  that  he  was  not  called 
upon  as  a  poet  to  suggest  a  remedy  for  the  diseases  of  aodety, 
but  to  diagnose  thete.  In  this  he  was  diametrically  opposed 
to  Tolstoi,  who  admitted  that  he  wrote  his  books  for  the  healing 
of  the  nations.  If  the  subjects  which  Ibsen  treats,  or  some  of 
them,  are  open  to  controversy,  we  are  at  least  on  firm  ground 
in  doing  homage  to  the  splendour  of  his  art  as  a  playwright. 
He  reintroduced  into  modem  dramatic  literature  something 
of  the  vdodty  and  inevitability  of  Greek  tragic  intrigue.  It  is 
very  rardy  that  any  technical  fault  can  be  found  with  the  archi- 
tecture of  his  plots,  and  his  dialogue  is  the  most  lifelike  that  the 
modem  stage  has  seen.  His  long  apprenticeship  to  the  theatre 
was  of  immense  service  to  him  in  this  respect.  In  every  country, 
though  least  perhaps  in  England,  the  influence  of  Ibsen  has  been 
marked  in  the  theatrical  productions  of  the  younger  school. 
Even  in  England,  on  the  rare  occasions  when  his  dramas  are 
acted,  they  awaken  great  interest  among  intelligent  playgoers. 

The  editions  of  Ibsen's  works  are  numerous,  but  the  final  text  is 
indudcd  in  the  Samlede  Vaerker,  with  a  bU)U<M[nphy  by  KB. 
Halvorsen,  published  in  Copenhagen,  in  xo  vols.  ( 1898-1903).  They 
have  been  translated  into  thejprindpal  European  languages,  and 
into  Japanese.  The  study  of  iDsen  m  Endiaii  was  b^un  by  Mr 
Gosse  in  1 872,  and  continued  by  Mr  William  TLrcher,  whose  vemon  of 
Ibsen's  prose  dramas  appeared  in  5  vds.  (1890,  1891 :  new  and 
revised  edition,  1906).  Other  translators  have  been  Mr  C.  Herford, 
Mr  R.  A.  Streatndd,  Miss  Frances  Lord  and  Mr  Adie.  His  Corre- 
sf>ondeHce  was  edited,  in  3  vda.,  under  the  supervision  of  his  son, 
Sig[urd  Ibsen,  in  i^kh  (Ens.  trans.,  I5K>5)'  Critical  studies  on  the 
wntings  and  position  of  Ibsen  are  innumerable,  and  only  those 
which  were  influential  in  guiding  opinion,  during  the  eany  part 
of  his  career,  in  the  various  countries,  can  be  mentioned  here: 
Gcorp;  Brandes  Asthetiske  Studier  (Copenhaeen,  i868):Lc8Que8nel, 
Poiite  seandinaee  (Paris  1874);  Valirid  Valscntus,  Henrtk  Ihsen 


(HcUingfors,  1879)^  Edmund  Goioe,  Studies  iu  Northern  Literature 

:  L.  Passargc,  Henrik  Ibsen  (Letpxig,  i88^>;  G. 

Brandes,  Bjdfnsen  och  Ibsen  (Stockholm,  1883);  Henrik  Jaeger, 


Henrik  Ibsen  1828-1888  (Copenhagen,  1888:  Eng.  trans.,  1890); 
T.  Terwey.  Henrik  Ibsen  (AmstenTam,  1883);  G.  Bernard  Shaw, 
The  Quintessence  oj  Ibsen  (London,  1893).    In  France  Count  Moriu 


Prozor  carried  on  an  ardent  propaganda  in  favour  of  Ibaea  fnm 
1885,  and  Jules  Lenultre's  articles  in  his  Les  Contemporains  and 
Impressions  de  thtdtre  did  much  to  encourage  discusnon.  W.  Archer 
forwarded  the  cause  in  England  from  1878  onwards.  In  Germany 
Ibsen  bcoan  to  be  known  w  1866,  when  John  Grieg,  P.  F.  Siebokl 
and  Adolf  Strodtmann  successively  drew  attention  to  his  early 
dramas;  but  his  real  popularity  among  the  Germans  dates  fnMs 
i88a  (E.G.) 

IBTCU8*  of  Rhegium  in  Italy,  Greek  lyric  poet,  contemporary 
of  Anacreon,  flourished  in  the  6th  century  B.C.  Notwithstanding 
his  good  position  at  home,  he  lived  a  wandering  life,  and  spent 
a  considerable  time  at  the  court  of  Polycrates,  tyrant  of  Samoa. 
The  story  of  his  death  is  thus  related:  While  in  the  neighboar> 
hood  of  Corinth,  the  poet  was  mortally  wounded  by  robbers. 
As  he  lay  djring  he  saw  a  flock  of  cranes  flying  overiiead,  and 
called  upon  them  to  avenge  his  death.  The  murderers  betook 
themsdves  to  Corinth,  and  soon  after,  while  sitting  in  the  theatre, 
saw  the  cranes  hovering  above.  One  of  them,  dther  in  alarm  or 
jest,  ejaculated,  "  Behold  the  avengers  of  Ibycus,"  and  thus 
gave  the  due  to  the  detection  of  the  crime  (Plutarch,  De  Cams- 
lHaUf  ziv.).  The  phrase,  "  the  cranes  <^  Ibycus,"  passed 
into  a  proverb  among  the  Greeks  for  the  discovery  <A  crime 
through  divine  intervention.  According  to  Suidas,  Ibjrois 
wrote  seven  books  of  lyrics,  to  some  extent  mythical  and  hmiic, 
but  mainly  erotic  (Cicero,  Tusc.  Disp.  iv.  33),  cdebrating  the 
charms  of  beautiful  youths  and  girls.  F.  G.  Wdcker  suggests 
that  they  were  sung  by  choruses  of  boys  at  the  "  beauty  com- 
petitions "  held  at  Lesbos.  Although  the  metre  and  diakct  arc 
Dorian,  the  poems  breathe  the  spirit  of  Aeolian  melic  poetiy. 

The  best  editions  of  the  fragnaents  are  by  F.  W.  Schnridewia 
(1833)  and  Bergk,  Poitae  lyrict  Craecu 

ICA  (YcA,  or  Ecca),  a  dty  of  southern  Pera  and  the  capital 
of  a  department  of  the  same  name,  170  m.  S.S.E.  of  Lima,  and 
46  m.  by  rail  S.E.  of  Pisco;  its  port  on  the  Pacific  coast.  Pop. 
(1906,  offidal  estimate)  6000.  It  lies  in  a  valley  of  the  looihilb 
of  the  Cordillera  Ocddental,  which  is  watered  by  the  Rio  de 
lea,  is  made  highly  fertile  by  irrigation,  and  is  filled  with  vine- 
yards and  cotton  fidds;  between  this  valley  and  the  ooist  is 
a  desert.  The  original  town  was  founded  in  1563,  4  m. 
E.  of  its  present  site,  but  it  was  destroyed  by  the  earthquake 
of  1571,  and  again  by  that  of  1664,  after  which  the  present  town 
was  laid  out  near  the  ruins.  In  1882  a  Chilean  marauding 
expedition  inflicted  great  damage  to  private  property  in  the 
town  and  vidnity.  These  repeated  disasteis  give  the  place  a 
partially  ruined  appearance,  but  it  has  considerable  commercia] 
and  industrial  prosperity.  It  has  a  large  cotton  factory  and 
there  are  some  smaller  industries.  Wine-making  b  one  of  the 
principal  industries  of  the  valley,  and  much  brandy,  called 
piscot  is  exported  from  Pisco.  A  new  industry  is  that  of  drying 
the  fruits  for  which  this  region  is  cdebrated.  lea  is  the  seat  of 
a  national  college. 

The  department  of  Ica  lies  between  the  Western  Cordillera 
and  the  Pacific  coast,  and  extends  from  the  department  of  Lima 
S.E.  to  that  of  Areqm'pa.  Pop.  (1906,  oflidal  estimate)  68,330; 
area  8721  sq.  m.  Ica  is  in  the  rainless  region  of  Peru,  and  the 
greater  part  of  its  surface  is  barren.  It  is  crossed  by  the  rivers 
Pisco,  Ica  and  Grande,  whose  tributaries  drain  the  western 
slope  of  the  Cordillera,  and  whose  valleys  axe  fertile  and  highly 
cultivated.  The  valley  of  the  Nasca,  a  tributary  of  the  Grande, 
is  cdebrated  for  an  extensive  irrigating  system  constructed  by 
the  natives  before  the  discovery  of  America.  The  {Mrincip^ 
products  of  the  department  are  cotton,  grapes,  wine,  qMrits, 
sugar  and  fruit.  These  are  two  good  ports  on  the  northern 
coast,  Tambo  de  Mora  and  Pisco,  the  latter  being  connected 
with  the  capital  by  a  railway  across  the  desert,  46  m.  long. 

ICE  (a  word  conunon  to  Teutonic  languages;  d.  Ger.  Ess), 
the  .solid  crystalline  form  which  water  assumes  when  exposed 
to  a  suffidently  low  temperature.  It  is  a  colouriess  crystalline 
substance,  assuming  forms  bdonging  to  the  hexagonal  system, 
and  d^tinguished  by  a  well-marked  habit  of  twinning,  which 
occasions  the  beautiful  "Ice  flowers*'  displayed  by  hoar-frost. 
It  is  frequently  precipitated  as  hoar-frost,  snow  or  hail;  and 
in  the  glaciers  and  snows  of  lofty  mountain  systems  or  of  region^ 
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cf  U^  htitnde  it  exisU  on  a  gigantic  scale,  being  especially 
cbaractezistic  of  the  seas  and  lands  around  the  poles.  In  various 
regions,  especiaUy  in  France  and  Italy,  great  quantities  of  ice 
form  in  caves,  which,  in  virtue  of  their  depth  below  the  earth's 
surface,  their  height  above  the  sea-level,  or  their  exposure  to 
suitable  winds,  or  to  two  or  more  of  these  conditions  in  com- 
bination, are  unaffected  by  ordinary  climatic  changes,  so  that 
the  mean  annual  temperature  is  sufficiently  low  to  ensure  the 
pcnnanency  of  the  ice.  The  temperature  at  which  water 
freezes,  and  also  at  which  ice  melts,  is  so  readily  determined 
that  it  is  employed  as  one  of  the  standard  temperatures  in  the 
graduation  0^  ordinary  thermometer  scales,  this  temperature 
being  the  zero  of  the  Centigrade  and  Reaumur  scales,  and  33^ 
of  the  Fahrenheit  (see  THERMOHrrsy).  In  the  act  of  freezing, 
water,  though  its  temperature  remains  unchanged,  undergoes 
a  remarkable  expansion  so  that  ice  at  o^  C.  is  less  dense  than 
watei^-«  fact  dem<»strated  by  its  power  of  floating.  The 
sub-aqueous  retention  of  "ground-ice"  or  "anchor-ice," 
which  forms  in  certain  circumstances  at  the  bottom  of  streams 
or  pools  in  which  there  are  many  eddies,  is  due  to  the  cohesion 
between  it  and  the  stones  or  rocks  which  compose  the  bed  of 
the  streams  or  pools.  As  water  expands  on  freezing,  so  con- 
versely ice  contracts  on  melting;  and  the  ice-cold  water  thus 
formed  continues  to  contract  when  heated  until  it  has  reached 
its  point  of  maximum  density,  the  temperature  at, which  this 
occurs  being  about  39"  Fahr.  or  4^  C.  Above  this  point  water 
ooaiinuously  expands,  and  at  no  temperature  is  it  less  dense 
than  ice  as  is  shown  by  the  following  table: —  , 

Density  of  ice  at  o*C.«"  •9175 

M         water  at       o*C.«  ■99988 
„  „  4''C.-iooooo 

«  „  'o!£-  -9997$ 

„  „      ioo*c.-  ^swe 

Under  the  influence  of  heat,  ice  itself  behaves  as  most  solids 
do,  contracting  when  cooled,  expanding  when  heated.  Accord- 
ing to  Plflcker,  the  coefficient  of  cubical  dilatation  at  moderately 
low  temperatures  is  0-0001585.  From  a  series  of  elaborate 
tiperiments.  Person  deduced  0*505  as  the  specific  heat  of  ice, 
or  about  half  that  of  water. 

Though  no  rise  of  temperature  accompanies  the  melting  of 
ice,  there  is  yet  a  definite  quantity  of  heat  absorbed,  namely, 
about  80  calories  per  gram;  this  is  called  the  latent  heat  of 
fusion  of  water  (see  Fusion).  The  same  amount  of  heat  is 
evolved  when  water  becomes  ice.  That  ice  can  be  melted  by 
iocrease  of  pressure  was  first  pointed  out  by  James  Thomson 
ia  1849.  He  showed  that,  since  water  expands  on  freezing, 
the  laws  of  thermodynamics  require  that  its  freezing-point 
must  be  bwered  by  increase  of  pressure;  and  he  calculated 
that  for  every  additional  atmosphere  of  pressure  the  freezing- 
point  of  water  was  lowered  by  0*007  5^  "^^  result  was  verified 
by  his  brother.  Sir  William  Thomson  (Lord  Kelvin),  in  1850. 
iSe  Thcmsoos  and  H.  L.  F.  Helmholtz  successfully  applied 
this  behaviour  of  ice  under  pressure  to  the  explanation  of  many 
properties  of  the  substance.  When  two  blocks  of  ice  at  o*  C. 
an  pressed  together  or  even  simply  laid  in  contact,  they  gradually 
urjte  along  their  touching  sucfaces  till  they  form  one  block. 
This  *'  rcgelation  "  is  due  to  the  increased  pressure  at  the  various 
points  of  contact  causing  the  ice  there  to  melt  and  cool.  The 
vtier  so  formed  tends  to  escape,  thus  relieving  the  pressure 
for  an  instant,  refreezing  and  returning  to  the  original  tempera- 
ture This  succession  of  melting  and  freezing,  with  their  accom- 
panying thermal  effects,  goes  on  until  the  two  blocks  are  cemented 
u!:o  one. 

Ice  forms  over  fresh  water  if  the  temperature  of  the  air  has 
beta  for  a  sufficient  time  at  or  below  the  freezing-point;  but 
oot  until  the  whole  mass  of  water  has  been  cooled  down  to  its 
|Mnt  of  maximum  density,  so  that  the  subsequent  cooling 
of  the  surface  can  give  rise  to  no  convection  currents,  is  freezing 
poisiblc.  Sea-water,  in  the  most  favourable  circumstances, 
<^  not  freeze  till  its  temperature  is  reduced  to  about  -2'  C; 
and  I  he  ice.  when  formed,  is  found  to  have  rejected  four-fifths 
ol  the  salt  which  was  originally  present.    In  the  upper  provinces 


of  India  water  is  made  to  freeze  during  cold  clear  nights  by 
leaving  it  overnight  in  porous  vessels,  or  in  bottles  which  are 
enwrapped  in  moistened  cloth.  The  water  then  freezes  in  virtue 
of  the  cold  produced  by  its  own  evaporation  or  by  the  drying 
of  the  moistened  wrapper.  In  Bengal  the  natives  resort  to  a 
still  more  elaborate  forcing  of  the  conditions.  Pits  are  dug 
about  2  ft.  deep  and  filled  three-quarters  full  with  dry  straw, 
on  which  are  set  flat  porous  pans  containing  the  water  to  be 
frozen.  Exposed  overnight  to  a  cool  dry  gentle  wind  from  the 
north-west,  the  water  evaporates  at  the  expense  of  its  own 
heat,  and  the  consequent  cooling  takes  place  with  sufficient 
rapidity  to  overbalance  the  slow  influx  of  heat  from  above 
through  the  cooled  dense  air  or  from  below  through  the  badly 
conducting  straw. 
See  Water,  and  for  the  manufacture  of  ice  leeRBPRXCBRATXNG. 

ICEBBRQ  (from  ice  and  Berg,  Ger.  for  hUl,  mountain),  a 
floating  mass  of  ice  broken  from  the  end  of  a  glacier  or  from  an 
ice-sheet.  The  word  is  sometimes,  but  rarely,  applied  to  the 
arch  of  an  Arctic  glacier  viewed  from  the  sea.  It  is  more  com- 
monly used  to  describe  huge  floating  masses  of  ice  that  drift 
from  polar  regions  into  navigable  waters.  They  are  occasionally 
encountered  far  beyond  the  polar  regions,  rising  into  beautiful 
forms  with  breakers  roaring  into  their  caves  and  streams  of 
water  pouring  from  their  pinnacles  in  the  warmer  air.  When, 
however,  they  rest  in  comparatively  warm  water,  melting  takes 
place  most  rapidly  at  the  base  and  they  frequently  overturn. 
Only  one-ninth  of  the  mass  of  ice  is  seen  above  water.  When 
a  glacier  descends  to  the  sea,  as  in  Alaska,  and  "advances 
into  water,  the  depth  of  which  approaches  its  thickness,  the 
ends  are  broken  off  and  the  detached  masses  float  away  as 
icebergs.  Many  of  the  bergs  are  overturned,  or  at  least  tilted, 
as  they  set  sail.  If  this  does  not  happen  at  once  it  is  likely  to 
occur  later  as  the  result  of  the  wave-cutting  and  melting  which 
disturb  their  equilibrium  "  (T.  C.  Chamberlinand  R.  D.  Salisbury, 
Geology:  Processes  and  their  Results,  1905).  These  bergs  carry 
a  load  of  d6bris  from  the  glader  and  gradually  strew  their  load 
upon  the  sea  floor.  They  do  not  travel  far  before  losing  all 
stony  and  earthy  debris,  but  glacial  material  found  in  dredgings 
shows  that  icebergs  occasionally  carry  their  load  far  from  land. 
The  structure  of  the  iceberg  varies  with  its  origin  and  is  always 
that  of  the  glader  or  ice-sheet  from  which  it  was  broken.  The 
breaking  off  of  the  ice-sheet  from  a  Greenland  glader  is  called 
locally  the  "  calving  "  of  the  glader.  The  constantly  renewed 
material  from  which  the  icebergs  are  formed  is  brought  down 
by  the  motion  of  the  glacier.  The  ice-sheet  cracks  at  the  end, 
and  masses  break  off,  owing  to  the  upward  prc^suje  of  the  water 
upon  the  lighter  ice  which  is  pushed  into  it.  This  is  accomplished 
with  considerable  violence.  The  disintegration  of  an  Arctic  ice- 
sheet  is  a  simpler  matter,  as  the  ice  is  already  floating. 

ICELAND  (Dan.  Island),  an  island  in  the  North  Atlantic 
Ocean,  belonging  to  Denmark.  Its  extreme  northerly  point 
is  touched  by  the  Arctic  Circle;  it  lies  between  X3^  22'  and  24" 
35'  W.,  and  between  63"  la'  and  66*  33'  N.,  and  has  an  area  of 
40,437  sq.  m.  Its  length  is  398  m.  and  its  breadth  194  m.,  the 
shape  being  a  rough  oval,  broken  at  the  north-west,  where  a 
peninsula,  diversified  by  a  great  number  of  fjords,  projects 
from  the  main  portion  of  the  island.  The  total  length  of  the 
coast-line  is  about  3730  m.,  of  which  approximately  one-third 
belongs  to  the  north-western  peninsula.  Iceland  is  a  plateau 
or  tableland,  built  up  of  volcanic  rocks  of  older  and  younger 
formation,  and  pierced  on  all  sides  by  fjords  and  valleys.  Com- 
pared with  the  tableland,  the  lowlands  have  a  relatively  small 
area,  namely,  one-fourteenth  of  the  whole;  but  these  lowlands 
are  almost  the  only  parts  of  the  island  which  are  inhabited. 
In  consequence  of  the  rigour  of  its  climate,  the  central  tableland 
is  absolutely  uninhabitable.  At  the  outside,  not  more  than  one- 
fourth  of  the  area  of  Iceland  is  inhabited;  the  rest  consists  of 
elevated  deserts,  lava  streams  and  glaciers.  The  north-west 
peninsula  is  separated  from  the  main  mass  of  the  island  by  the 
bays  Hunafl6i  and  BreitHfjdrGr,  so  that  there  are  really  two 
tablelands,  a  larger  and  a  smaller.  The  isthmus  which  connects 
the  two  is  only  4^  m.  across,  but  has  an  altitude  of  748  ft.    The 
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meu  deviiioo  al  tbc  oartb-west  pmiiuuU  i>  xuo  ft.  The 
fjords  ind  gleci  wbicb  cut  inla  ii  aix  ihut  in  by  pr«ipitoiu  «Us 
of  baull,  whidi  plainly  ibows  thAt  (hey  hive  b«D  formed 
by  cnBiOD  thraugh  the  dibu  oF  Ihc  pkluu.  The  urface  of 
thii  lablctaad  ii  also  ban  and  dcwfste,  ticing  covered  with  gnvel 
and  fragmcnis  of  rock.  Men  and  there  are  laige  slnggUng 
inow&elds,  tbc  UrgBl  being  CUmu  and  DrangajakuU,'  on  the 
cutminatLng  points  of  the  plateau.  The  ordy  inhabited  districts 
are  the  ihores  of  the  fjords,  where  grass  grows  capable  of  support- 
ing sheep;  but  a  large  proportion  of  the  popubtiou  gain  their 
livelihood  by  fishing.  The  other  and  larger  tableland,  irhicb 
tODtlilules  the  tubstajilial  pan  of  Iceland,  reaches  its  culminiting 
point  in  the  south-east,  in  the  ffgantic  snowfield  o[  ValnajdlruU, 
which  covers  jjoo  sq.  m^  Thejuisof  highestcIevatiODof  IccUnd 
stretches  from  nocth-nrest  to  south-east,  from  the  bciid  of 
HvammsfjOnsr  to  Honu.fjSrtn',  and  from  this  water-parting  the 
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«ppo<l 


sepaiited  from  one  another  by  rocky  prmiunUnles,  M\ 

fjords  of  the  noith-west  peninsula,  which  make  ac 
and  those  of  the  east  coast  seem  to  be  the  result  chieSy  of  erosiao- 
Gliuim. — An  area  of  5170  sq.  m.  is  covered  with  SDOvficUl 
and  glaciers.  This  eitnwrdinaiy  development  &  ice  sod  mom 
is  due  to  the  raw,  moist  ctimale,  the  large  rainfall  aikd  the  lo« 
summer  temperature-  The  snow-line  varies  greatly  in  diflerriU 
parts  of  the  island,  its  range  being  from  ijoo  to  4T50  fl.  It  is 
highest  on  the  lablebnd,  on  the  north  side  of  Viiujakull.  ud 
hiwest  on  the  norlb-west  peninsula,  to  the  south  of  North  Capt 
Wjlhout  exception  the  great  kAi^  of  Iceland  belong  to  the  in tcricr 
tiblehnd.  They  consist  of  slightly  rounded  domes  or  billowy 
soowfields  of  vast  thickness.  In  eilemal  »Hie»ninci  tbey  bear 
a  closer  resemblance  to  the  glaciers  of  the  Polat  legioo  than 
to  those  of  the  Alps.  The  laigst  snowfields  are  ValniiOimll 
<jiSa  sq.  m.),  HofsjSkull  (jte)  Luigjokull  (soo]  and  Mf-rdals- 


Ihe  ubieland  itself.  In  the  eiLr 
VatnajfikuU,  which  is  sepataled  from  T  gna 
fellsjOkull  by  Vonarskaid  []]oo  fl.|.  B  wee 
TungnifellsjekuUiDdHofijOkuUUi^th  bnui 
depressionofSprengisandr(iijoft.).  C 
ing  north-west,  between  IfofsjfikuU  a  d  b 
neat  snow-capped  mountain,  LangjULidl  be 
Kj^ur  (acDO  ft.);  and  belween  l^ng]  ul 
and  Eiiiksjakidl,  FlosiiUnl  (i6jo  ft  T 
the  north  of  the  jdUar  Ust  menlioned  h  r 
tie  >  Dumber  of  takes,  all  well  stocked  wi  I 
fish.    Numerous  valleys  or  glens  penetra     m 
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»n  them  long 
lilelsnd  which  have 
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Save  the  lower  parts  of  the  larger  glens,  there  are  no 
on  the  north  and  east.  The  south  coast  is  flat  oeit 
but  immediately  underneath  VatnajAkull  there  is  a 
gravel  and  sand,  brought  down  and  deposited  by  tb 
streams.  The  largest  low-lyiog  plain  of  Iceland,  lying 
MyidatsjrikuU  and  Reykjanes,  has  an  area  of  about  ij; 
■ts  this  plain  barely  keei 


a  of  valleys.  Its  majcimu 
■t  3S1  It.  near  Gcysir.  On  the  west  ol  Mount  Hekla  this  plain 
connects  by  a  regular  slope  directly  with  the  tableland,  to  the 
great  injury  of  its  inhibited  districts,  which  are  thus  exposed  10 
the  clouds  of  pumice  dust  and  drifl^and  tbat  cover  large  areas 
of  the  interior.  Nevertheless  the  greater  part  ol  this  lowland 
plain  produces  good  grass,  and  is  relatively  wcU  inhabited.  The 
plain  is  drained  by  three  rivers— MaikaiUjAt,  Thj6rsl  and 
Oclfusi— all  ol  large  volume,  and  numerous  smaller  streams. 
Towards  the  west  there  ciist  1  number  of  warm  springs.  There 
is  aoather  lowland  plain  around  the  head  of  Faiat16i,  nearly 
400  sq.  m.  in  eitenl.  As  k  rule  the  suilace  ol  this  second  plain 
ia  very  marshy.  Several  dales  or  gtcns  penetrate  the  central 
tableland;  the  eastern  part  of  this  lowland  is  called  fiorgaj- 
tjHrer,  the  western  part  Mfrar. 

The  neat  bays  on  the  west  ol  the  island  (FauSii  u>d  BieiH- 
(jOtSr),'  u  well  as  (be  many  bays  on  the  north,  which  ate 

'  JiiM.  plural  joilar.  Icel.  ioo«fv:ld,  glacier. 

'f«i.biy;j:iu'5',  fjord. 


small.  Altogelher,  more  than  no  glaciers  are  known  in  Icdand. 
It  is  on  the  south  side  of  Vatnajbkull  that  tbey  descend  kiwtst; 
the  lower  end  of  Breidamerkurjokull  was  in  the  year  1&94  ocdy 
30  It.  above  sea-level.  The  gladeis  of  the  north-west  peniosuU 
also  descend  nearly  to  sea-level.  The  great  number  of  Ureams 
of  large  volume  is  due  to  the  mmst  climate  and  the  abundance 
ol  glaciers,  and  the  milky  white  or  yellowish-htown  colour  of 
their  waters  (whence  the  common  name  Hvfli,  white)  is  due  to 
the  glacial  days.  The  majority  of  them  change  tbeir  courses 
very  often,  and  vary  greatly  ih  volume;  frequently  tbey  are 
impetuous  torrents,  forming  numertius  waterfalls.  Iceland  also 
possesses  •  great  number  ol  lakes,  the  largest  being  Thin^- 


i'  and  Tborisvaln, 


Ufnla. 


auses.  some  being  due  to  glacial  ei 
ub^dence.  M^vitn  fills  a  depression  between  lava  tlrrains, 
nd  has  a  depth  of  not  more  than  Sj  ft.  The  gnup  of  lakes 
ailed  FiskivOtn  (or  Veidivetn).  which  lie  b  a  desolale  resitn 

ikcs.    The  groups  of  lakes  which  lie  north-west  from  LangjtAufJ 
formed  between  ridges  of  facial  graveli  and  >b 
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iC  voIcbdIc  rcglom  of 
UK  aulP;  voicuic  unviiy  nu  goae  od  coatiDuoiuly  from 
the  iotibUioa  of  Ibe  iiland  la  the  TotEaiy  pedod  down  to  the 
procnt  time.  So  far  u  Is  known,  there  hive  In  historic  timet 
been  eraplions  froai  twcnty-five  volcanic  ventL  Altogether 
107  Tokuoefl  an  koom  to  exist  in  Iceland,  with  thousand!  of 
cntin,  great  and  tmalL  The  lava-ttreami  which  have  flowed 
from  Ibcm  bdcc  the  Gladal  epoch  now  covei  an  ana  o[  4650 
•q.  m.  Tbey  are  pouped  in  dense  maisa  round  the  volcanoa 
frocB  wUdi  they  have  flowed,  (he  bulk  of  the  lava  dating  fiom 
ouhRaki  whidi  occurred  in  pieUstoiic  limet.  The  largot 
TohnDe  of  lava  wUch  bat  Inued  at  one  outSov  within  hiiloilc 
time*  a  the  Hieau  which  came  from  lite  oaten  of  Laki  at 
SkapcL  This  bdonp  to  the  year  i;63,  and  covert  in  uea  of 
iiSiq.  SL,  tod  imountt  to  a  volume  represented  by  ■- cube  (scb 
id  vbnw  Biki  manra  ;)  m.  The  Urgctt  unbroken  tava-EUd 
in  Iceland  ii  OdtStimtm  (Lava  of  Evil  Deedi),  upon  the  lable- 
laad  nanh  ftom  VUMJOkall  (me  (0  4«o  ft.  above  tea-level). 
It  ii  the  acoctioQ  of  coualleti  eiuptlDm  from  over  twenty 
vokanoeii  and  Boven  in  tits  of  1300  tq.m.  (01,  Including  all 
Itt  nmjficBliooi  aod  ndiwr  detached  itieamt,  1700  tq.  m.),  and 
iit  vahune  wDoId  fin  a  cube  metturing  ij-^m.  in  every  direction. 
At  repidi  that  nipctfidet,  Ibe  lavt^Ueami  differ  greatly. 
SmnetiBB  they  an  very  uneven  and  jagged  {apaUraim),  con- 
Btting  of  blocks  ol  lava  looady  Bung  togetlier  In  the  utmost 
coBfuiuD.  The  great  Itvt-fieldt,  however,  are  composed  of 
mt  theeti  ol  lava,  ruptared  and  riven  In  divert  ways  (luUii- 
yoBt).  The  imooth  lutftce  of  the  vitcout  billowy  lava  is  lurther 
■fiver^fied  by  long  twisted  "  ropet,"  curnng  backwards  and 
p  and  down  the  tmdulatjont.     Moreover,  there  are 


e  nadslying  tectiont.  The  bett-known  fissure  of  this 
Tw^iITT  it  AlBUntgji  at  TUngveilir.  On  the  oaasion  of 
onibRakt  tbe  fine  ashes  tic  lotteted  over  a  large  portion  of 
the  klaad,  ud  votetlmet  carried  far  tctoti  tbe  Atlantic.  After 
the  etuplkl  of  Katla  in  1695  tbe  uhet  were  blown  as  tar  as 
Bepn  in  Nonny,  and  when  Askja  wu  In  erupiim  In  1875 
a  nia  of  tthet  hD  on  tlie  west  tout  of  Norway  ri  hours  40 
numtts,  tad  at  Stockholm  ij  hours,  iflemrdt.  The  volcanic 
ash  Ere<ineoily  proves  eitremely  huroiful,  dettroying  (he  pastures 
10  that  the  sheep  and  cattle  die  oi  hunger  and  disease.  The 
ootbnak  of  Laki  in  i^Sj  occuioDed  tte  lots  of  rr,joo  cattle, 
iS,OEic  hones  and  190,500  tbeep — that  it  to  say,  si%  of  the 
citik  in  the  island,  77%  ol  the  bones  and  Si%  of  the  sheep. 
Aflet  that  tbe  island  mi  visited  by  a  famine,  which  destroycil 
9IS0  peef4e,  or  one-fifth  ol  the  total  population. 
-  Tbe  Icdandic  volanoes  may  be  divided  into  three  classes: 
(i)  mill  ilis|iii1,  like  Vetnviut,  buHt  up  of  alternate  layers 
ol  nbet.  tcodac  and  bvi;  (3)  cupoIa.thaped,  with  an  easy 
■kve  and  a  vast  oatei  optfilng  at  the  top — these  shield-shaped 

apeht  ire [nun!  eiuirdy  of  tayen  of  lava,  aod  their  Incliiu- 

tiu  it  II  Hum  itcCDei  than  7*-8°  1  (j)  chains  of  craters  running 


n  tt  Lthi,  which  was  formed  in  178],  eilends  n  m,, 
iKZt  nlwal  one  hundred  tepaiate  aalin.  Sometima, 
.  IW  bn-ttRanu  tie  vomited  straight  out  of  gjgiBtic 
s  In  tbe  mlh  irithont  any  crater  being  formed.  Uioy 
01  (he  Icelandic  volcukoct  during  thdr  periods  of  quieicence 
lie  cvTtnd  with  mow  ud  Ice.  Then  when  an  outbrok  occun 
the  tBD«  and  Ice  mdt,  and  bi  that  way  they  sometimes  give 
rise  IS  Rrioot  atutfophet  (jfJnilUaiif),  through  large  areu 
bong  loddesly  Innndaled  by  great  Boodt  of  water,  wlucb  beer 
aiinri  of  ice  Boating  on  tbcii  lurfuc  Katla  caused  very 
vrieiB  deetractlon  In  tida  way  by  converting  several  cultivated 
iSsukti  into  bwren  wastes.  In  the  same  way  in  the  year 
ij»i  OenbjekuU,  the  lirftiot  mouotun  in  Iceland  (64: 
■wifit  tally  fumt,  legether  with  their  inhabitants  an 
Mo^boditr  into  the  ocean.    Tbe  beu-knomi  toIouio  ii  Heklt 
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(51C1S  It.},  which  was  tn  eruptku  it^if  times  within  the 
historic  period  down  to  1845-  K'tla  during  the  tame  peiiod 
was  active  thirteen  times  down  to  18^  The  largest  volcano 
is  Aakja,  situated  in  the  middle  of  the  lava-field  of  OdaCtbriun. 
Its  crater  measures  34  sq.  m.  in  area.  At  Mjvatn  there  are 
several  volcanoes,  which  were  particularly  active  in  the  yean 
1714-1730.  On  several  occasions  there  liave  been  valcanic  out- 
breaki  under  the  sea  outside  the  peninsula  of  Reykjanes,  islands 
appearing  and  afterwards  disappearing  again.  The  crater 
chain  of  Laki  has  only  been  in  eruption  once  in  hittotic  times, 
■uunely,  the  violent  and  disastrous  outbreak  of  1783.  Iceland, 
however,  potsates  no  corutantty  active  volcano.  There  are 
of  tea  long  inteivtli  between  the  tuccfsaive  outbreaks,  and  many 
of  the  volcanoe*  iand  this  it  eqieciaUy  tiue  of  tlK  chains  oil 
dsten)  have  only  vented  tbemsetves  in  a  solitary  outburst. 

Eaithqutkes  are  frequent,  especially  in  the  districts  which 
are  peculiarly  volaulic  Kstoiicnl  evldeoc*  goes  to  show 
that  they  are  ckoely  astodited  wltb  three  ntttinlly  defined 
regions:  (1)  the  region  between  Skjilfandl  u3  AxufjOtOt 
In  tbe  north,  where  violent  euth  t  '" 
rormnon;  (>}  at  FinOAi,  1 
(3)  tbe  loutfaeni  bwtandi,  between  Reylijtius  and  Uftdals- 
Jokull,  have  frequently  been  devuttted  by  vlolenl  taithquake 
tbocks,  with  great  lots  id  pnpeny  ud  life,  €.t,  on  the  14th- 
i6lh  of  August  i7t4,*benoi&iiinsle«lswere  totally  destroyed, 
and  371  faiaiteads  ud  it  chuicbet  were  seriously  damiged; 
and  again  in  August  ud  September  1896,  when  uodiei  terrible 
etnhqutke  datroyed  161  farmtteadi  and  danuged  155  others. 
Hot  sprJDgs  are  found  In  every  part  of  Iceland,  both  singly 
and  la  groups;  tbey  are  paitlcularty  numerous  tn  the  western 
portloa  of  (he  saulbem  lowlaruls,  when  amongst  others  is  the 
faioous  Cjeyser  («,*.).  Sulphur  ^nings  and  bailing  mud  laka 
are  also  geoetal  in  the  volcanic  districla;  and  in  places  there 
aie  carbonic  acid  spiiags,  these  more  espcclaliy  on  the  peninsula, 
of  SnefdlsDO,  north  ol  Faiafl6L 

G€oiofy. — Icriaad  li  buih  up  a]nlo«t  entirely  of  volcsnic  mcki^l 
niuiF  nf  ilinn  cildn-.  hawever,  thui  the  middte  o(^[Im  Tertiuy  period. ' 
™^_y.^  .    P?P"?"'!"     .   ."''    . 

tMO-tfairda  of  tfa 

■      ipued  with ._..,.._„ 

- — 'devetopmcDt    ThepaUioiiltic 

, „ jtar  bdi  Bcn»  ibg  Uind.  ate 

youoger  than  the  basalt.  In  the  north.wnt.  north  and  bmi  the  couia 
are  fanned  of  bainit,  and  rise  in  sleep,  gioomy  walla  ai  rock  to  tlii- 
tudes  of  3000  ft  and  msn  above  ini-levd.  DcpoHU  ol  clay,  with 
remains  ol  plaiita  vt  the  Tertiuy  period,  lisniie  and  tree-tniDki 
pressed  fiat,  which  the  Icelaoden  call  nirlarbramitiir,  occur  in  plana 
la  the  heart  ol  tbe  basalt  fonution.  ThcK  foaUiTFrou  Rnta  are 
developed  in  gmtest  thicknesa  in  (he  nonti-weai  peninuila.  Indeed, 
in  some  few  placet  weU-mariccd  UnpreadDna  of  Ifavea  and  fniit  have 
been  diacovoed.  proving  that  in  Teniary  Iioiea  Iceland  poaaeaaed 


liWh-  Aliovcr  Iceland,  in  bolh  [he  baaall  and  br«cia 
rl.L'iv  occur  snuU  inTnuive  beds  and  dikpt  ol  liparite, 
i'<lc  iaofi  Uihtercola^r  than  the  baalt,  <t  la  viiibl* 
',.  r.     In  the  mith-eut  nT  the  laland,  in  the  pariib  of 

Ml  lirr  pan  of  Iceland.     Near  KlUivik  in  the  nanh  then 

'Kjrtd  marine  depnvta  coaisinlng  a  number  ol  nsrine 
l»l«ni  to  the  Red  Cng  dlviiinii  of  the  PUocena     In 

■  I  Iccind,  where  the  nolatiol  '- — '-■'—  ' " 

:<:  dreaa  are  tairlcd  under  ancient 
'.'  dI  aladal  tonlcliioe.    Theae  lava 
. ...  . — jb3(H    -     "       ■ 


,.     .    ,    rhichare 

...... .fore  (ht  Glacial  age,  or  during  its 

ihe  pment  dty.  During  the  OUcUl  epoch  the  whole 
conrd  by  ■  vaat  sheet  of  inland  ice.  euept  for  a 
Fdpakiriiuiiialooeilioiittrniareiu.  Thitke-cap 
■land  a  thicknna  ol  1100  to  9«0»  f(.  Rwks  tcond 
....      togetheiwiLh 


owing  plain  iodi^l--. 

le  Uodia.  are  lound  acitlerad  a 

to  tbe  Clacisl  epnch  are  unnton 
.L .1 — Bpenioauln.    Then 
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wart  besdm  maifad  on  the  wlid  nek.  la  ttmnl  places  there  are 
traces  of  shells:  and  sometimes  skeletal  remains  of  whales  and 
walruses,  as  well  as  ancient  driftwood,  have  been  discovered  at 
tolerable  distances  from  the  present  coast.  The  ancient  shore-lines 
occur  at  two  different  altitud^  Along  the  higher,  3^  to  260  ft.  above 
the  existing  sea-level,  shells  have  been  found  which  are  character- 
istic of  high  Arctic  latitudes  and  no  longer  exist  in  Iceland;  whereas 
on  the  lower  shore-line,  100  to  150  ft.,  the  shells  belong  to  species 
which  occur  amongst  the  coast  fauna  of  the  present  day. 

The  geysers  and  other  hot  springs  are  due  to  the  same  causes  as 
the  active  volcanoes,  and  the  earthouakes  are  probably  manifesta- 
tions of  the  same  forces.  A  feature  01  special  interest  to  geologists  in 
the  present  conditions  of  the  island  is  the  great  power  of  the  wind 
both  as  a  transporting  and  denuding  agent.  The  rock  sculpture  is 
often  very  similar  to  that  of  a  tropical  desert.^ 

QimaU. — Considering  iu  high  latitude  and  attoationy  Iceland 
has  a  relatively  mild  climate.  The  meteorological  conditioDS 
vary  greatly,  however,  in  different  parts  of  the  island.  In  the 
aoutb  and  east  the  weather  is  generally  changeable,  stormy 
and  moist;  whilst  on  the  north  the  rainfall  is  less.  The  climate 
of  the  interior  tableland  approximates  to  the  continental  type 
and  IS  often  extremely  cold.  The  mean  annual  ten^>erature  is 
37-a*  F.  in  Stykkishdlmr  on  Brei8tfjdx«r,  38-^"  at  Eyrftibakki  in 
the  south  of  Iceland,  41'  at  Vestmanncyjar,  36*  at  Akureyri  in 
the  north,  36-  7^  on  Beruf  jdilfr  in  the  east,  and  30*6*  at  Mddrudalr 
on  the  central  tableland.  The  range  is  great  not  only  from  year 
to  year,  but  also  from  month  to  month.  For  instance,  at 
Stykkiah61mr  the  highest  annual  mean  for  Biarch  was  39*7", 
and  the  lowest  8",  during  a  period  of  thirty-ei^t  yean.  Iceland 
lies  contiguous  to  that  part  of  the  north  Atlantic  in  which  the 
yhiffing  areas  of  low  pressure  prevail,  so  that  storms  are  frequent 
and  t^  barometer  is  seldom  fimu  The  barometric  pressure 
at  sea-level  in  the  south-west  o(  Iceland  during  the  period  1878- 
X900  varied  between  30-8  and  27* i  in.  The  climate  of  the  coasts 
is  relatively  mild  in  summer,  but  toloably  coU}  in  winter.  The 
winter  means  of  the  north  and  east  coasts  average  31 '7*  and 
31 '3*  F,  req>ectively;  the  summer  means,  4a-8"  and  44*6^; 
and  the  means  of  the  year,  33 'i^  and  35*6^  The  winter  means 
of  the  south  and  west  coasts  average  32^-  and  31*7*  Te^>ectively; 
the  summer  means,  48- 3'  and  50^;  the  annual  means,  37*4*  and 
39*2*.  The  rainfall  on  the  south  and  east  coasts  is  considerable, 
e.g.  at  Vestmanncyjar,  49>4  in.  in  the  year;  at  BerufjOrOr, 
43  '6  in.  On  the  west  coast  it  is  less,  e.g.  24*3  in.  at  Stykkish61mr ; 
but  least  of  all  on  the  north  coast,  being  only  14*6  in.  on  the 
island  of  Grimsey,  which  lies  off  that  coast.  Mist  is  commonly 
prevalent  on  the  east  coast;  at  Berufjfirtft'  there  b  mist  on 
no  fewer  than  212  days  in  the  year.  The  south  and  west  coasts 
are  washed  by  the  Gulf  Stream,  and  the  north  coast  by  an  Arctic 
current,  which  frequently  brings  with  it  a  quantity  of  drift-ice, 
and  thus  exercises  a  considerable  effect  upon  the  climate  of 
the  island;  sometimes  it  blocks  the  north  coast  in  the  summer 
months.  On  the  whole,  during  the  Z9th  century,  the  north 
coast  was  free  from  ice  on  an  average  of  one  year  in  every  four 
or  five.  The  clearness  of  the  atmosphere  has  been  frequently 
remarked.    Thundetstorms  occur  mostly  in  winter. 

Flora. — ^The  vegetation  presents  the  characteristics  of  an  Arctic 
European  type,  and  b  tolerablv  uniform  throughout  the  island, 
the  differences  even  on  the  tabkaand  being  slight.  At  present  4^5 
apedes  of  frfianerogams  and  vascular  cryptogams  are  Known:  the 
lower  orders  have  been  little  investigated.  The  glasses  are  of  the 
greatest  importance  to  the  inhabitants,  for  upon  them  they  are 
dependent  for  the  keep  of  their  live  stock,  ileather  covers  large 
tracts,  and  also  affords  pasture  for  sheep.  The  development  of 
forest  trees  is  insignificant  Birph  woods  exist  In  a  good  many  places, 
especially  in  the  warmer  valleys;  but  the  trees  are  very  short, 
scarcely  attaining  more  than  3  to  10  ft.  in  heij^ht.  In  a  few  places, 
however,  they  reach  13  to  20  ft.  and  occasionally  more.  A  few 
mountain  ash  or  rowan  trees  {Sorhus  atiatfana)  are  found  singly 
here  and  there,  and  attain  to.  30  ft.  in  heiaht.  Willows  are  also 
pretty  general,  the  highest  in  growth  being  SaUx  fkyOMMia,  7  to 
10  ft.  The  wild  flora  of  Iceland  Is  small  and  delicate,  with  bright 
bloom,  the  heaths  being  eq>ecially  admired.  Wild  crowfoories  uid 
bilberries  are  the  only  fruit  found  in  the  island. 

Patma. — ^The  Icelandic  fauna  is  of  a  sub-Arctic  type.  But  while 
the  q>ecies  are  few,  the  individuals  are  often  numerousi    The  land 

*  See  Th.  Thoroddaen.  "  Explorations  in  Iceland  during  the  yean 
X881-1898."  Geograpkuai  Journal,  vol.  xiiL  (1899),  pp.  251-274, 
480-513,  with  map.  ^ 


mammals  are  very  pooriy  rmreseatied;  and  it  is  doabtful 
any  tpeaea  is  indtgenousi  The  polar  bear  is  an  orranional 
bemg  brought  to  the  coast  by  the  Greenland  drift-ice.  F  _  _ 
common,  both  the  white  and  the  blue  occurring;  mice  and  the  brown 
rat  have  been  introduced,  though  one  variety  of  mouse  is  poasibly 
indigenous.  Reindeer  were  introduced  in  177a  Tlie  nutrioe 
nuunmalla  are  numerous.  The  walrus  is  now  seldom  seen,  although 
in  prehistoric  times  it  was  common.  There  are  aumctoos  wpcdts  of 
seals;  and  the  seas  abound  in  whales.  Of  birds  there  are  over  100 
spedes,  more  than  one-half  being  aquatic.  In  the  interior  tbe 
whistlins  swan  b  common,  and  numerous  varieties  of  ducks  are  found 
in  the  Ukesi  The  eider  duck,  which  breeds  on  the  isfauids  of  Brciai. 
f  jOrtk',  b  a  source  of  livelihood  to  the  inhabitants,  as  are  abo  the 
many  kinds  of  aea-fowl  which  breed  on  the  sea-cliffs.  Iceland 
possesses  neither  reptiles  nor  batrachbns.  The  fish  fauna  babandanC 
in  individuals,  some  sixty-eight  nedes  being  found  off  the  r**e«^n 
The  cod  fisheries  are  amongst  the  most  important  in  the  world. 
Large  ouantities  of  herriii^,  plaice  and  haUbut  are  also  taken. 
Many  01  the  rivera  abound  m  salmon,  and  trout  are  plentiful  in  the 
lakes  and  streams. 

PopulaHon  a$id  rmMW.— The  census  of  1890  gave  a  total 
population  of  70,927,  and  thb  number  had  increased  by  1901 
to  78,489.  The  increase  during  the  19th  century  was  27,000, 
while  at  least  15,600  Icelandeis  emigrated  to  America,  dbatStj 
to  Manitoba,  from  1872  to  the  dose  of  the  century.  The  luscst 
town  b  Reykjavik  on  Fazafl6i,  with  6700  inhabitants,  the 
capital  of  the  island,  and  the  place  of  residence  of  the  govenxir- 
general  and  the  bishop.  Here. the  Althing  meets;  and  l^re, 
further,  are  the  principal  public  institutions.of  the  island  (Ufanry, 
schoob,  ftc).  The  town  possesses  a  statue,  to  Tborvaldsen, 
the  famous  sculptor,  vrfio  was  of  Icelandic  descent.  The  re- 
maining towns  indude  IsafjOrOr  (pop.  1000)  on  the  north-west 
peninsula,  Akureyri  (1000)  on  the  north  and  Seydisf  jfiHk  (Sool 
in  the  east. 

Iniuslnes.—'Tht  prindpal  occupation  of  the  Icelandeis  te 
cattle-breeding,  and  more  particulvly  sheep-breeding,  althoogfa 
the  fishing  industries  have  come  rapidly  to  tlw  front  in  OMxlerB 
times.  In  1850,  82%  of  the  population  were  dependent  upon 
cattle-breeding  and  7%  upon  fishing;  in  1890  the  numbcxs 
were  64%  and  18%  respectivdy.  The  culture  of  grain  is  not 
practised  in  Iceland;  all  bread-stufb  are  imported.  In  ancicat 
times  bariey  was  grown  in  tome  places,  but  it  never  paid  f<M-  the 
cost  of  cultivation.  Cattle-breeding  has  declined  in  impoitaiicc, 
while  the  number  of  sheep  has  increased.  Formerly  gardening 
was  of  no  importance,  but  considerable  progress  has  been  made 
in  thb  branch  in  modem  times,  as  also  in  the  cultivation  of 
potatoes  and  turnips.  Fruit-trees  will  not  thrive;  but  black 
and  red  currants  and  rhubarb  are  grown,  the  last-named  doing 
excellently.  Iceland  possesses  four  agricultural  schools,  one 
agricultural  8odcty,and  small  agricultural  associations  in  nearly 
every  dbtrict.  The  fisheries  give  employment  to  about  ia,ooo 
peoi^e.  For  the  most  part  the  fishing  b  carried  on  from  open 
boats,  notwithstanding  the  dangers  of  so  stormy.a  coasL  But 
larger  decked  vcsaeb  have  come  into  increasing  use.  In  mTM^rr 
the  waters  are  visited  by  a  great  number,  of  foreign  fishermen, 
indusive  of  about  300  fishing-boats  from  French  ports,  as  well 
as  by  fishing-boats  from  the  Faeroes  and  Norway,  and  steam 
trawlers  from  "England.  Excellent  profit  b  made  in  certain 
parts  of  the  island  from  the  herring  fishery;  thb  b  especially 
the  case  on  the  east  coast  There  are  marine  insurance  societies 
and  a  school  of  navigation  at  Reykjavik.  The  export  of  fish  and 
fish  products  has  greatly  increased.  In  1849  to  1855  the  annual 
average  exported  was  1480  tons;  whereas  at  tbe  dose  of  the 
century  (in  1899)  it  amounted  to  11,539  tons  and  68,079  barrels 
of  oil,  valued  at  £276,596. 

Commerce. — Fh>m  the  first  colonisation  of  the  island  down 
to  the  14th  century  the  trade  was  m  the  hands  of  native  Icelandexs 
and  Norsemen;  in  the  25th  century  it  was  chiefly  in  the  hands 
of  the  EngjUah,  in  the  i6th  <^  Germans  from  the  Hanse  towns. 
From  1602  to  1786  commerce  was  a  monopoly  of  the  Danbb 
government;  in  the  latter  year  it  was  declared  free  to  all  Danish 
subjects  and  m  1854  free  to  all  nations.  Since  1874,  when  Icdand 
obtained  her  own  administration,  commerce  has  increased 
considerably.  Thus  the  total  value  of  the  imports  and  exports 
together  in  1849  did  not  exceed  £170,000;  while  in  1891—1895 
the  imports  aveiajed  £356,000  and  the  exports  £340,000^    lo 
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iQai  ii^ott*  wtc  nlodl  at  £596,193  ind  'CxpoRi  U  £511,081. 
Tkmdc  B  ilmait  BUiRly  witli  Douurk,  tlic  United  KiDgdom, 
siwl  Nonrkj  uid  Sweden,  in  tliii  order  according  to  value  Tbe 
prindpal  native  products  exported  arc  live  abccp,  horsea,  Bait 
Pkeat,  wool  and  hides,  to  which  must  be  added  the  hsh  products — 
cod,   trtiB-eil,   bening  and   ulmon — eiderdown  and  woollen 

spnad  iadmiy,  and  the  native  tweed  (hSmd/)  Is  the  principal 
oulcful  lot  tbt  dothini  of  the  inbabitanta.  The  irapoiti  consist 
principally  of  cenalt  and  Ooui,  coffee,  sugar,  ale,  wines  and 
(pidta,  tsbaccD,  icanufutuied  waits,  iron  and  metal  wares, 
liaiba,  Mlt,  coal,  &c  The  money,  ureighit  and  measures 
ia  uenre  the  s«Bic  as  in  Denmark.  The  Islands  Bank  in  Reyk- 
iavik  (1904)  is  autboriicd  to  iMue  buk-uotes  up  to  £155,900 

Ci— niiicifiwu. — AH  land  jmimeya  ue  made  00  boneback, 
and  in  the  remoter  parts  all  goods  have  to  be  tmupoiled  by 
the  same  means.  Throughout  the  greater  pan  o[  the  Eslaod 
there  exist  no  proper  roads  even  in  the  Infaabited  diltticts,  but 
ocily  bridl&paths,  and  in  the  uninhabited  districts  not  even 
these.  Nevertheleis  much  has  been  done  to  improve  such  paths 
as  tbetc  are,  aod  several  mQes  of  driving  roads  have  been  made, 
moR  puticularly  in  the  south.  Since  iSSS  many  bridges  have 
been  bsilt;  pirvious  to  that  year  there  was  none.  The  larger 
riven  ban  been  spanned  by  iron  swing-bridges,  and  the  Bianda 
b  cmasBd  hy  a  bxed  iron  bridge.  Postal  connenon  is  maintained 
witb  Denmark  by  steanurs,  which  sail  from  Copenhagen  and 
caO  at  Lcith.  Besides,  steamers  go  round  the  idand,  toocbing 
at  BfAffy  every  port. 

A^'gHiL— The  Icelanden  are  Lutbenna.  For '  eololastical 
poipones  the  island  >>  divided  into  »  deaneries  and  141  pititbe*, 
and  the  affairs  of  each  ecclesiastical  parish  sre  administered 
by  a  paiidi  oxuidl,  and  in  each  deanery  hy  a  district  Wcoff} 
coondL  When  a  living  fall*  vuant,  tbe  (ovcmoi-genenl  of 
Uw  idaad,  after  consultation  witb  the  bishop,  selects  three 
#-«*wJii4»i^  uid  from  these  the  congregstion  chooses  one,  the 
eleclua  being  subsequently  confirmed  by  the  governor-general. 
In  the  case  of  certain  livings,  however,  the  electtoo  requires 
conCinnatiDn  by  the  crown.  In  1S47  a  theological  seminary 
wu  kmnifal  at  Reykjavik,  ami  there  the  majority  of  the  Ice- 
Lmdk  ministry  are  educated;  some,  however,  are  graduates 
d  Ihc  anivenity  of  Ci^ahagen. 

Htthk.—Tltt  public  health  has  greatly  improved  in  modem 
tlmn;  [be  death-rate  of  young  children  has  especially  diminished. 
This  imptOTctaeat  is  due  to  greater  cleanliness,  better  dwellings, 
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There  are  now  doctor!  In  all  parts  of  the  country,  whereas 
lermeHy  tbeiE  were  hardly  any  in  the  island.  There  is  a  modem 
asytun  lot  leprusy  at  Laugames  near  Reykjank,  and  a  medical 
school  at  R^javik,  opened  in  tB;6.  Tbe  general  sanitary 
affairs  of  the  island  an  under  tbe  control  of  a  chief  surgeon 
(national  phyiidaii)  wbo  liva  in  Reykjavik,  and  bas  super- 

fittiiumtnl  jtiiniiliim  to  the  constitution  granted  to  Iceland 
b  ilTa.  tbe  kjng  o(  Denmark  shares  the  tegi^tive  power  with 
the  AhJiint,  aa  asaembly  ol  36  members,  30  of  whom  are  elected 
by  '"——*-"  suffrage,  and  6  nominated  by  the  king.  Tbe 
AhUng  Beeti  every  second  year,  and  siis  in  two  divisions,  the 
vp^a  and  the  kiwer.  Tbe  upper  division  consists  of  the  6 
viemhen  nominated  by  tbe  king  and  6  elected  by  the  repre- 
KuUlivc*  o4  the  people  out  of  theit  own  body.  The  lower 
divBioa  CDositts  o(  tbe  remaining  14  rcprescntitive  members. 

t90|,whai  bis  office  was  transferred  to  Reykjavik,  is  responsible 
to  tbe  king  and  the  Althing  For  the  maintenance  of  the  constitu- 
tion, asd  b«  sobmiit  to  the  king  for  conErmslion  the  Ic^slitlve 
■easoiea  profnscd  by  the  Althing.  Tlie  king  appoints  a  gover- 
wr-ceacral  (lamJikiJSi<ipt  who  is  resident  in  the  idand  and 
eanio  oa  tbe  government  on  the  responsibility  of  tbe  minislet. 
Formerly  Icdaitd  was  divided  Into  four  quantrs,  the  east,  tbe 
■mil,  Ac  wot  and  north.  Now  the  noitb  and  the  cast  are 
oittd  nndct  vne  govanoi,  and  tbe  aoulb  and  tbc  «t*t  tuukr 


anotber.  Tbe  Iiliiid  is  iuitber  divided  into  rSj^Iw  (counties), 
and  these  again  into  169  hr^pur  (rapes)  or  poor-law  districts. 
Re^WDsible  to  tbe  governors  are  tbe  sheriffs  (ijifwiifliK},  who 
act  as  tax  gatbeien,  notaries  public  and  judges  ol  £rst  instance; 
the  sheriff  bss  in  every  krtppur  an  assislsnl,  called  knppiljtri. 
In  every  krtfpur  there  is  iJso  a  representative  committee,  who 
administer  tbe  poor  laws,  and  look  after  tbe  general  concerns 
of  tbe  iBcffur.  These  committees  are  controlled  hy  the  com- 
mittees of  tbe  jjjsfw  (county  boards),  and  these  again  are  under 
the  control  of  the  amiirdtS  (quarter  iMurd},  consisting  of  three 
members.  From  the  sheriff  courts  appeals  lie  to  the  superior 
court  at  Reykjavik,  consisting  of  three  judges.  Appeals  may 
be  taken  in  all  criminal  cases  and  most  civil  cases  to  the  supreme 
court  at  Copenhagen. 

Iceland  has  her  own  budget,  the  Althing  ha^^ng,  by  the  con- 
stltutiono[rg74,1herighttovoteitsownsuppliea.  Astbe  Althing 
only  meets  every  other  year,  the  budget  is  passed  for  two  years 
at  once.  The  total  income  and  expenditure  are  each  about 
£70,000  per  financial  period.  There  is  a  nalional  native  fund 
of  about  £60,000,  but  no  public  debt ;  nor  is  there  any  contrihu- 
tioa  lor  diher  military  or  naval  purposes.  Iceland  has  her  own 
customs  service,  hut  tbe  only  import  duties  levied  are  upon 
spirits,  tobacco,  coffee  and  sugar,  and  ia  each  case  tbe  duliei 
are  fairly  low. 

Edmalim. — Education  Is  pretty  widespread  amongst  tbe 
people.  In  tbe  towns  and  fishing  villages  there  are  a  few  ele- 
mentary schools,  but  often  the  children  are  instructed  at  home; 
b  some  phices  by  peripatetic  teachers.  It  a  incumbent  upon 
the  dergy  to  see  that  atl  children  are  taught  reading,  writing 
and  arithmetic.  The  people  are  great  readers;  considering  the 
number  ol  the  inhabitants,  books  and  periodicals  have  a  very 
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been  distinguished  [or  hir  native  Dtcrature.  At  Reykjavik 
there  are  a  Latin  school,  a  medical  school  and  a  theological 
school;  at  MCdruvellir  and  HafnatfjSrSr,  modem  high  schools 
(RialKlnilni);  andinaddliloBto  these  tbere  are  four  agricultural 
schools,  a  school  of  navigation,  and  three  girls'  schools.  The 
national  library  at  Reykjavik  contains  some  40/xio  volumes 
and  3000  MES.  At  the  same  place  there  is  also  a  valuable 
arcbaeological  collection.  Amongst  the  learned  societies  an 
the  Icelandic  Literary  Society  (.Bckmtnlafjiliig,),  the  society 
of  the  Friends  of  the  People,  and  the  Archaeological  Society  oL 
Reykjivik- 


llitfi  Del  afpaisllii  paa  IilBnd  "  (1903): '\avaArkeinr 
r  pu  lilands  fUJIand  "  (19OJ).  Sh  alio  C  S.  Forbes, 
"nJon.  i«6o):  S.  Baring-Gourd,  latsmd.  ia  Sam  vii 
1  .ii.  1863I :  ^ii  R.  F.  Burton.  ViKma  7i^c  (OinLursh, 


WlrtFruna  aui  Itiand  in  deni  Z«i[raume  ]fi5[.T0UO,  ^c."  Siimnt^- 

&klt^  Vmna  Acad.  Sti-  (1904):  P.  Hermann,  liiond  in  VnfaHttn^ 
■luf  Ctrtnari  (Leiprig,  1007).    AIn  Cgogrvfijk  Tidsknfl,  arkd 
the  Cef^afitieai  JcunuJ  (London),  ^4hijw.  <Tu.  T.) 

Sbonly  alter  the  discovery  of  Iceland  by  the  Scandinavian, 
c.  Sso  (it  bad  long  been  inhibited  by  a  small  colony  ol  Irish 
Culdces),  a  stitam  ol  immigration  set  in  towards  it,  which  lasird 
(or  silly  yean,  and  resulted  in  the  establishment  of  some  4000 
homesteads.    In  this  immigralioD  three  distinct  streams  csn  be 

Ingolf,  Ketil  Hmg,  Skalla-Grim  and  Thorolt,  scillcd  with  iheir 
dependants  in  the  south-west  of  the  new  found  land,    (i)  In 

of  Olaf  the  While,  king  of  Dublin,  preceded  and  lollowH  by  a 
oumbct  ol  ber  fci"*""'  and  relations  (many  like  berself  being 
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Christians),  Helgi  BioUn,  Biora  the  Eastern,  Helgi  the  Lean, 
KetU  the  Foolish,  &c.,  who  settled  the  best  land  in  the  island 
(west,  north-west  and  north),  and  founded  families  who  long 
swaytrd  its  destinies.  There  also  came  from  the  Western  Islands'a 
fellowship  of  vikings  seeking  a  free  home  in  the  north.  They  had 
colonized  the  west  in  the  viking  times;  they  had  "fought 
at  Hafursfirth,"  helping  their  stay-at-home  kinsmen  against 
the  centralization  of  the  great  head-king,  who,  when  he  had 
crushed  opposition  in  Norway,  followed  up  his  victory  by  com- 
pelling them  to  flee  or  bow  to  his  rule.  Such  were  Ingimund 
the  Old,  Geirmund  Hellskin,  Thord  Beardie  (who  had  wed 
St  Edmund's  granddaughter,)  Audun  Shackle,  Bryniulf  the 
Old,  Uni,  to  whom  Harold  promised  the  earldom  of  the  new 
land  if  he  could  make  the  settlers  acknowledge  him  as  king 
(a  hopeless  project),  and  others  by  whom  the  north-west,  north 
and  east  were  almost  completely  "  claimed."  (3)  In  900-930 
a  few  more  incomers  direct  from  Norway  completed  the  settle- 
ment of  the  south,  north-east  and  south-east.  Among  them  were 
Earl  HroUaug  (half-brother  of  Hrolf  Ganger  and  of  the  first 
earl  of  Orkney),  Hialti,  Hrafnkell  Fre/s  priest,  and  the  sons  of 
Asbiom.  Fully  three-quarters  of  the  land  was  settled  from  the 
west,  and  among  these  immigrants  there  was  no  small  proportion 
of  Irish  blood.  In  x  100  there  were  4500  franklins,  t.e.  about 
50,000  souls. 

The  unit  of  Icelandic  politics  was  the  homestead  with  its 
franklin-owner  (frii«n<fO,  its  primal  organization  the  hundred- 
moot  (<i^ing),  its  tie  the  go5oi^godar)  or  chieftainship. 
The  chief  who  had  led  a  band  of  kinsmen  and  depend- 
ants to  the  new  land,  taken  a  "  daim  "  there,  and 
parcelled  it  out  among  them,  naturally  became  their  leader, 
presiding  as  priest  at  the  temple  feasts  and  sacrifices  of  heathen 
times,  acting  as  speaker  of  their  moot,  and  as  their  representative 
towards  the  neighbouring  chiefs.  He  was  not  a  feudal  lord  nor 
a  local  sheriff,  for  any  franklin  could  change  his  goSorS  when 
he  would,  and  the  rights  of  "judgment  by  peers"  were  in  full 
use;  moreover,  the  ofiSce  could  be  bequeathed,  sold,  divided 
or  pledged  by  the  possessor;  sttU  the  goS  had  considerable 
power  as  long  as  the  conmionwealth  lasted. 

Disputes  between  neighbouring  diiefs  and  their  dients, 
and  uncertainty  as  to  the  law,  brought  about  the  ConstUuiicn 
cf  Ulfliot  (c.  930),  which  appointed  a  central  moot  for  the  wfable 
island,  the  Althing,  and  a  speaker  to  speak  a  single  "  law  " 
(prindpally  that  followed  by  the  Gula-moot  in  Norway), the 
Rcfornu  of  Thord  CeUir  (964),  settling  a  fixed  number  of  moots 
and  chieftaindes,  dividing  the  island  into  four  quarters  (thus 
characterized  by  Ari:  north,  thickest  settled,  most  famous, 
east,  first  completely  settled;  south,  best  land  and  greatest 
chiefs;  west,  remarkable  for  noble  families),  to  each  of  which 
a  head-court,  the  "  quarter-court,"  was  assigned;  and  the 
^-"•QoatioHs  oj  Skapti  (ascribed  in  the  saga  to  Nial)  tkeJLaw^ 


Speaker  (d.  X030),  who  set  up  a  *'  fifth  court "  as  the  ultiniate 
tribunal  in  criminal  matters,  and  strengthened  the  commanity 
against  the  chiefs.  But  here  constitutional  growth  ceased: 
the  law-making  body  made  few  and  unimportant  modificatioas 
of  custom;  the  courts  were  too  weak  for  the  chiefs  who  misused 
and  defied  them;  the  speaker's  poj^er  was  not  sufficiently  sup> 
ported;  even  the  ecdesiastical  innovations,  while  they  secured 
peace  for  a  time,  provoked  in  the  end  the  struggles  which  put 
an  end  to  the  commonwealth. 

Christianity  was  introduced  c.  xooo  from  Norway.  Tithes 
were  established  in  1096,  and  an  ecdesiastical  code  made  c.  a  1 25. 
The  first  disputes  about  the  jurisdiction  of  the  clergy  ««re 
moved  by  Gudmund  in  the  13th  century,  bringing  on  a  civil 
war,  while  the  questions  of  patronage  and  rights  over  s^be 
and  mortmainland  occupied  Bishop  Ami  and  his  adveisazies 
fifty  years  afterwards,  when  the  land  was  undo:  Norwesian 
viceroys  and  Norwegian  law.  For  the  dvil  wars  broke  down  the 
great  houses  who  had  monopolized  the  chieftaindes;  and  after 
violent  struggles  (in  which  the  Sturlungs  of  the  first  generation 
perished  at  Orlygstad,  1238,  and  Reykiaholt,  1241,  while  ol 
the  second  generation  Thord  Kakali  was  called  away  by  the 
king  «n  1250,  and  Thorgils  Skardi  slain  in  1258)  the  submission 
of  the  island  to  Norway  quarter  after  quarter  took  place  in 
1 262-1264,  under  Gizur's  auspices,  and  the  old  Common  Law 
was  repUuxd  by  the  New  Norse  Code  "  Ironside  "  in  1271. 

The  political  life  and  law  of  the  old  days  is  abundantly  illus- 
trated in  the  sagas  (espedally  Eyrbyggia,  Hensa-Tbori,  Reyk> 
dxla,  Hrafnkell  and  Niala),  the  two  collections  of  law-scrolls 
{Codex  Regius,  c,  2235,  and  Stadarkol's  Book,  c.  127 1),  the 
Libellus,  the  Liberfragments,  and  the  Landnunabok  ol  Ari» 
and  the  Diplomatarium.  K.  Maurer  has  made  the  subject 
his  own  in  his  Beitrdge,  Island,  Grdgds,  &c 

The  medieval  Icdandic  church  had  two  bishoprics,  Skalholt 
(S.,  W.  and  E.)  1056,  and  Holar  (N.)  zzo6,  and  about  17s 
parishes  (two-thirds  of  which  belonged  to  the  southern  bishc^ric). 
They  belonged  to  the  metropolitan  see  of  Bremen,  then  to  Lund, 
lastly  to  Nidaros,  1237.  There  were  several  religious  founda- 
tions: Thingore  (founded  2x33),  Thwera  (1x55),  HItardale 
(c.  xx66),  Kirkby  Nunnery  (XX84),  Stad  Nunnery  (1296)  and 
Saurby  (c.  1200)  were  Benedictine,  whUe  Ver  (1168),  Flatey 
after  Holyfell  (1x72),  Videy  (1226),  Madderfidd  Priory  (1296) 
and  Skrid  Priory  ( 1 4th  century)  were  Augustinian.  The  bishops, 
elected  by  the  people  at  the  Althing  till  X237,  enjoyed  cx>n« 
siderable  power;  two,  Thorlak  of  Skalholt  and  John  of  Holar, 
were  pubUdy  voted  saints  at  the  Althing,  and  one,  Gudmund, 
received  the  title  of  *'  Good  "  by  decree  of  the  bbh(^  and 
chapter.  FuU  details  as  to  ecde^astical  history  will  be  found 
in  the  Biskupcsdgur  (edited  by  Dr.  Vigfusson). 

Iceland  was  not  agricultural  but  pastoral,  depending  upon 
flocks  and  herds  for  subsistence,  for,  though  lye  and  other  grun 
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wooM  grow  in  favoured  localities,  the  hay,  self-sown,  was  the 
only  regular  crop.  In  some  districts  the  fisheries  and  fowling 
were  oC  importance,  but  nine-tenths  of  the  population 
Jj*  "^  lived  by  their  sheep  and  cattle.  Life  on  each  home- 
stead was  regxilarly  portioned  out:  out  door  occu- 
pations—fishing, shepherding,  fowling,  and  the  hay-making 
and  fud-gathering— occupying  the  summer;  while  indoor 
business  weaving,  tool-making,  &c.— filled  up  the  long  winter. 
The  year  was  broken  by  the  spring  feasts  and  moots,  the  great 
Althing  meeting  at  midsummer,  the  marriage  and  arval  gather- 
ings after  the  summer,  and  the  long  yule  feasts  at  midwinter. 
Thexv  were  but  two  degrees  of  men,  free  and  unfree,  though 
only  the  franklins  had  any  political  power;  and,  from  the  nature 
of  the  Kfe,  social  intercourse  was  unrestrained  and  unfettered; 
gojg  and  thrall  lived  the  same  lives,  ate  the  same  food,  ^wke 
the  same  tongue,  and  differed  little  in  clothing  or  habits.  The 
thrall  had  a  bouse  of  his  own  and  was  rather  villein  or  serf 
than  slave,  having  rights  and  a  legal  price  by  law.  During  the 
heathen  days  many  great  chiefs  passed  part  of  their  lives  in 
Norway  at  the  king's  court,  but  after  the  establishment  of  Chris- 
tianity in  Iceland  they  kept  more  at  home,  visiting  the  continent, 
however,  for  purposes  of  state,  suits  with  clergy,  &c.  Trade  was 
from  the  first  almost  entirely  in  foreign  (Norse)  hands. 

The  introduction  of  a  church  system  brought  little  change. 
The  great  families  put  their  members  into  orders,  and  socontinued 
to  enjoy  the  profits  of  the  land  which  they  had  given  to  the 
church;  the  priests  married  and  otherwise  behaved  like  the 
franklins  around  them  in  everyday  matters,  farming,  trading, 
gotB^  to  law  like  laymen. 

Life  in  the  oonunonwealth  was  turbulent  and  anarchic,'  but 
free  and  varied;  it  produced  men  of  mark,  and  fostered  bravery, 
adventure  and  progress.  But  on  the  union  with 
Norway  all  this  ceased,  and  there  was  left  but  a  low 
dead  level  of  po9r  peasant  proprietors  careless  of  all 
save  how  to  live  by  as  little  labour  as  possible,  and 
pay  as  few  taies  as  they  could  to  their  foreign  rulers.  The 
island  received  a  foreign  governor  (Eart^  Hirdstjori  or  Stiptamts- 
meir  as  he  was  successively  called),  and  was  parcelled  out  into 
counties  (s^slur),  administered  by  sheriffs  (s^siumadr)  appointed 
by  the  king.  A  royal  court  took  the  place  of  the  Althing  courts; 
the  local  business  of  the  local  things  was  carried  out  by  the 
ikreppsijari)  bailiff,  a  subordinate  of  the  sheriff;  and  the  go8or(J, 
things,  quarter-courts,  trial  by  jury,  &c.,  were  swept  away  by 
these  innovations.  The  power  of  the  crown  was  increased  by 
the  confiscation  of  the  great  Sturlung  estates,  which  were  under- 
leased to  farmers,  while  the  early  falling  off  of  the  Norse  trade 
threatened  to  deprive  the  island  of  the  means  of  existence; 
for  the  great  e|»demics  and  eruptions  of  the  14th  century  had 
gravely  attackeid  its  pastoral  wealth  and  ruined  much  of  its 
pasture  and  fishery. 

The  union  of  the  Three  Crowns  transferred  the  practical 
ruk  of  Iceland  to  Denmark  in  1 280,  and  the  old  Treaty  of  Union, 
by  which  the  island  had  reserved  its  essential  rights,  was  dis- 
regarded by  the  absolute  Danish  monarchs;  but,  though  new 
taxation  was  imposed,  it  was  rather  their  careless  neglect  than 
their  too  active  intcriference  that  damaged  Iceland's  interests. 
But  for  an  English  trade,  which  sprang  up  out  of  the  half- 
smogi^Ung,  half-buccaneering  enterprise  of  the  Bristol  merchants, 
the  islaad  would  have  fared  badly,  for  during  the  whole  of  the 
15th  century  their  trade  with  England,  exporting  sulphur, 
cidcfdown  (of  which  the  English  taught  them  the  value), 
wool,  and  salt  stock-fish,  and  importing  as  before  wood,  iron, 
hooey,  wine,  grain  and  flax  goods,  was  their  only  link  with  the 
outer  world.  This  period  of  Iceland's  existence  is  eventless: 
she  had  got  peace  but  with  few  of  its  blessings;  all  spirit  seemed 
to  have  died  with  the  commonwealth;  even  shepherding  and 
soch  agriculture  as  there  had  been  sank  to  a  lower  stage; 
wa^xas,  ploughs  and  carts  went  out  of  use  and  knowledge; 
Architecture  in  timber  became  a  lost  art,  and  the  fine  carved 
and  painted  halls  of  the  heathen  days  were  replaced  by  turf- 
walkd  bams  half  sunk  in  the  earth;  the  large  decked  luggers 
of  the  old  days  gave  way  to  small  undecked  fishing-boats. 
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The  Reformation  in  Iceland  wakenod  men's  minds,  but  it 
left  their  circumstances  little  changed.  Though  the  fires  of 
martyrdom  were  never  lighted  in  Iceland,  the  story 
of  the  easily  accepted  Reformation  is  not  altogether 
a  pleasant  one.  When  it  was  accomplished,  the 
little  knot  of  able  men  who  came  to  the  front  did  much  in 
preserving  the  records  of  the  past,  while  Odd  and  Hallgrim 
exhibit  the  noblest  impulses  of  their  time.  While  there  was 
this  revolution  in  religion  a  social  and  political  revolution 
never  came  to  Iceland.  The  Hanse  trade  replaced  the  English 
for  the  worse;  and  the  Danish  monopoly  which  succeed«l  it 
when  the  Danish  kings  began  to  act  again  with  vigour  was 
stiU  less  profitable.  The  glebes  and  ho^ital  lands  were  a 
fresh  power  in  the  hands  of  the  crown,  and  the  subservient 
Lutheran  clergy  became  the  most  powerful  class  in  the  island, 
while  the  system  of  under-leasing  at  rackrent  and  short  lease 
with  unsecured  tenant  right  extended  over  at  least  a  quarter 
of  the  better  land. 

A  new  plague,  that  of  the  English,  Gascon  and  Algerine 
pirates,  marked  the  close  of  the  i6th  century  and  opening  of 
the  17th,  causing  widespread  panic  and  some  devasta- 
tion in  1579,  1613-16x6  and  1627.  Nothing  points 
more  to  the  helplessness  of  the  natives'  condition  than 
their  powerlessness  against  these  foes.  But  the  x8th  century 
is  the  most  gloomy  in  Iceland's  annals.  Smallpox,  famine, 
sheep  disease,  and  the  eruptions  of  1765  and  1783  follow  each 
other  in  terrible  succession.  Against  such  visitations,  which 
reduced  the  population  by  about  a  fourth,  little  could  be  done. 
The  few  literary  men,  whose  work  was  done  and  whose  hooka 
were  published  abroad,  were  only  concerned  with  the  past,  and 
Jon  Vidalin  is  the  one  man  of  mark,  beside  Eggcrt  Olafsson, 
who  worked  and  wrote  for  his  own  generation.* 

Gradually  the  ideas  which  were  agitating  Europe  spread 
through  Scandinavia  into  Iceland,  and  its  claims  were  more 
respectfully  listened  to.  The  continental  system, 
which,  by  its  leading  to  the  blockade  of  Denmark, 
threatened  to  starve  Iceland,was  neutralized  by  special 
action  of  the  British  government.  Trade  and  fishery  grew  a 
little  brisker,  and  at  length  the  turn  came. 

The  rationalistic  movement,  headed  by  Magnus  Stephenson, 
a  patriotic,  narrow-minded  lawyer,  did  little  good  as  far  as 
church  reform  went,  but  was  accompanied  by  a  more  successful 
effort  to  educate  the  people.  A  Useful  Knowledge  Sodcty 
was  formed  and  did  some  honest  work.  Newspapers  and 
periodicals  were  published,  and  the  very  stir  which  the  ecclesi- 
astical disputes  encouraged  did  good.  When  free  trade  came, 
and  when  the  free  constitution  of  Denmark  had  produced  its 
legitimate  effects,  the  endeavours  of  a  few  patriots  such  as 
Jon  Sigurdsson  were  able  to  push  on  the  next  generation  a  step 
further.  Questions  of  a  modem  political  complexion  arose; 
the  cattle  export  controversy  and  the  great  home  rule  stmggle 
began.  After  thirty  years'  agitation  home  rule  was  conceded 
in  1874  (see  above,  Covernmeni).  (F.  Y.  P.) 

AnCI£NT  LlTfiSATUKE 

Poetry. — Iceland  has  always  borne  a  high  renown  for  song, 
but  has  never  produced  a  poet  of  the  highest  order,  the  qualities 
which  in  other  lands  were  most  sought  for  and  admired  in 
poetry  being  in  Iceland  lavished  on  the  saga,  a  prose  epic,  while 
Icelandic  poetry  is  to  be  rated  very  high  for  the  one  quality 
which  its  authors  have  ever  aimed  at — melody  of  sound.  To 
these  generalizations  there  are  few  exceptions,  though  Icelandic 
literature  includes  a  group  of  poems  which  possess  qualities  of 
high  imagination,  deep  pathos,  fresh  love  of  nature,  passionate 
dramatic  power,  and  noble  simplicity  of  language  which  Ice- 
landic poetry  lacks.  The  solution  is  that  these  poems  do  not 
belong  to  Iceland  at  all.  They  are  the  poetry  of  the  "  Western 
Islands." 

It  was  among  the  Scandinavian  colonists  of  the  British  coasts 
that  in  the  first  generations  after  the  colonization  of  Iceland 

*  For  the  periods  succeeding  the  union.  Danish  state  papers  and 
the  History  of  Finn  Jonsson  are  the  best  authority. 
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therefrom  a  magnificent  school  of  poetry  arose,  to  which  we  owe 
works  that  for  power  and  beauty  can  be  paralleled  in  no  Teutonic 
language  till  centuries  after  their  date.  To  this  school,  which 
is  totally  distinct  from  the  Icelandic,  ran  its  own  course  apart 
and  perished  before  the  13th  century,  the  following  works  belong 
(of  their  authors  we  have  scarcely  a  name  or  two;  their  dates 
can  be  rarely  exactly  fixed,  but  they  lie  between  the  banning 
of  the  9th  and  the  end  of  the  loth  centuries),  daasified  into 
groups: — 

(a)  The  Hdgi  trilogy  (last  third  lost  save  a  few  verses,  but  pre- 
served in  prose  in  Hromund  Gripsson's Saga),  the Raisint of  Antanty 
and  Death  of  Hialmar  Hn  Hervarar  Sago),  the  fragments  of  a  Volsung 
Lay  {VoUungakiraOa)  (part  interpolated  In  earlier  poems,  part  under- 
lying the  prose  in  Voisunfa  Saga),  all  bv  one  poet,  to  whom  Dr 
Viguisson  would  also  ascnbe  Voluspd,  VoglamskviBa,  prymiMBa, 
Cr6Ua  54Mif  and  VdlundarkvitSa. 

{b)  The  Dramatic  Poemnt—Flyling  of  Loki,  the  F6r  Skimis,  the 
HarharHsliolS  and  several  fragments,  all  one  nun's  work,  to  whose 
school  belong,  probably,  the  Lay  underiying  the  story  of  Ivar's 
death  in  Sktoldunga  Saga. 

(c)  The  Didactk  Poetry  ^-CrfmmiifMi/,  Vaf^/namumdl,  AMssmal, 

(d)  The  Genealogical  and  Mythok)gical  Poems: — HyndtuljoC, 
written  for  one  of  the  Haurda-Kari  family,  so  famous  in  the  Orkneys; 
YntUnjatal  and  Hausilong,  by  Thiodolf  of  Hvin;  Rig's  Thul,  &c. 

(e)  The  Dirges  and  Battle  Songs — such  as  that  on  Hafur-firth 
Bsktlle  Hrafmsmal,  by  Thiodolf  of  HvmorThorbjdm  Homklofi,  shortly 
after  870;  birik's  Dirge  {Eiriksmdl)  between  950  and  969;  the  Dart- 
Lay  OH  CloHtarf  Battu  (1014);  Biarka-mal  (fragments  of  which  we 
have,  and  paraphrase  0/  more  is  found  in  HrotfKraki's  Saga  and  in 
Saxo). 

There  are  also  fragments  of  poems  in  Halfs  Saga,  Asmund  KaMa- 
Bana's  Saga,  in  the  Latin  verses  of  Saxo.  and  the  Shield  Lays 
{Ragnarsdrapa)  by  Bragi,  &c.,  of  this  school,  which  doses  with  the 
SunSoHg,  a  powerful  Christian  Dantesque  poem,  recalling  some  of 
the  early  compositions  of  the  Irish  Church,  and  with  the  latn-century 
Lay  of  Ragnar,  Lay  of  Starkad,  The  Proverb  Song  (Ha9amal)  and 
Krakumal,  to  which  we  may  add  those  singular  Gloss-poems,  the 
pWur,  which  also  belong  to  the  Western  Isles. 

To  Grcenbnd,  Iceland's  farthest  colony,  founded  in  the  loth 
century,  we  owe  the  two  Lays  of  AUi,  and  prc^bly  HymiskoiHa, 
which,  though  of  a  weirder,  harsher  cast,  yet  belong  to  tfaie  Western 
Isles  school  and  not  to  Iceland. 

In  form  all  these  poems  belong  to  two  or  three  classes: — ktSSOf 
an  epic  "  cantilena  ";  /d/,  a  genealogical  poem;  drapa,  songs 
of  praise,  &c,  written  in  modifications  of  the  old  Teutonic 
metre  which  we  know  in  Beowulf;  galdr  and  Mtkr,  spell  and 
charm  songs  in  a  more  lyric  measure;  and  mdl^  a  dialogue 
poem,  and  tiod,  a  lay,  in  elegiac  measure  suited  to  the  subject. 

The  characteristics  of  this  Western  school  are  no  doubt  the 
result  of  the  contact  of  Scandinavian  colonists  of  the  viking-tide, 
living  lives  of  the  wildest  adventure,  with  an  imaginative  and 
dvilized  race,  that  exercised  upon  them  a  very  strong  and  lasting 
influence  (the  effects  of  which  were  also  fdt  in  Iceland,  but  in 
a  different  way).  The  frequent  intermarriages  which  mingled 
the  best  families  of  dther  race  are  suffident  proof  of  the  dose 
communion  of  Northmen  and  Cdts  in  the  9th  and  loth  centuries, 
while  there  are  in  the  poems  themsdves traces  of  Cdlic  mythology, 
language  and  manners.^ 

When  one  turns  to  the  early  poetry  of  the  Scandinavian 
continent,  preserved  in  the  nine-staves  on  the  memorial  stones 
of  Sweden,  Norway  and  Denmark,  in  the  didactic  Havamal, 
the  Creal  Vt^sung  Lay  {i.e.  Sigurd  II.,  Fafnis's  Lay,  Sigrdrifa's 
Lay)  and  Hamdismal,  all  continental,  and  all  entirely  consonant 
to  the  remains  of  Old  English  poetry  in  metre,  feeling  and  treat- 
ment, one  can  see  that  it  is  with  this  school  that  the  Icelandic 
"  makers  "  are  in  sympathy,  and  that  from  it  their  verse  naturally 
descends.  While  shrewdness,  plain  straightforwardness,  and 
a  certain  stern  way  of  looking  at  life  are  common  to  both, 
the  Icelandic  school  adds  a  complexity  of  structure  and  orna- 
ment, an  elaborate  mythological  and  enigmatical  phraseology, 
and  a  regularity  of    rhyme,  assonance,  luxuriance,  quantity 

'  Many  of  these  poems  were  Englished  in  prose  by  the  translator 
of  Mallet,  by  B.  Thorpe  in  his  Samund's  Edda,  and  two  or  three 
by  Messrs  Morris  and  Magnusscn,  as  appeitdtccs  to  thdr  translation 
of  Volsunga  Saea,  Earlier  translations  in  verse  are  those  in  Drydcn's 
Miscellany  (vol.  vi),  A.  Cottle's  Edda,  Mathias's  Translations,  and 
W.  Herbert's  Old  Icelandic  Poetry.  Gray's  versions  of  Darradar-liod 
and  Veg^amskviSa  are  well  known. 


and  syllabification,  which  it  caught  from  the  Latin  and  Celtic 
poets,  and  adapted  with  exquisite  ingenuity  to  its  own  anaia 
object,  that  of  sectiring  the  greatest  possible  beauty  of  sound. 

The  first  generations  of  Icelandic  poets  resemble  in  many 
ways  the  later  troubadours;  the  books  of  the  kings  and  thie 
sagas  are  full  of  thdr  strange  lives.  Men  of  good  buth  (oenriy 
always,  too,  of  Cdtic  blood  on  one  side  at  least),  they  leave 
Iceland  young  and  attach  themsdves  to  the  kings  and  eazis 
of  the  north,  living  in  thdr  courts  as  their  hendimen,  shariog 
their  adventures  in  weal  and  woe,  praising  thdr  viaories,  and 
hymning  their  deaths  if  they  did  not  fall  by  their  sides — men  ol 
quick  passion,  unhappy  in  thdr  loves,  jealous  <rf  rival  poets 
and  of  thdr  own  fame,  ever  ready  to  answer  critidSm  with  a 
satire  or  with  a  sword-thrust,  but  clinging  throu^  all  to  tlieir 
art,  in  which  they  attained  most  marvellous  skill. 

Such  men  were  Egil,  the  foe  of  Eirik  Bloodaxe  and  the 
friend  of  iEthelstan;  Kormak,  the  hot-headed  champion; 
Eyvind,  King  Haakon's  poet,  called  SkaMaspillir,  because 
he  copied  in  his  dirge  over  that  king  the  older  and  finer  EiriJks- 
nuU;  Gimnlaug,  who  sang  at  iEthelred*s  court,  and  fdl  at  the 
hands  of  a  brother  bard,  Hrafn;  Hallfred,  Olaf  Tiyggvaaon's 
poet,  who  lies  in  lona  by  the  side  of  Macbeth;  Sigbvat,  Saint 
Ohif's  henchman,  most  prolific  of  all  his  comrades;  Thomsod, 
Coalbrow's  poet,  who  died  sin^ng  after  Sticklestad  battle; 
Ref ,  Ottar  the  Black,  Amor  the  earls'  poet,  and,  of  those  whose 
poetry  was  almost  confined  to  Icdand,  Gretti,  Biom  the  Hitdale 
champion,  and  the  two  modd  Icelandic  masters,  Einar  Skolason 
and  Markus  the  Lawman,  both  of  the  X2th  century. 

It  is  impossible  to  do  more  here  than  mention  the  names  o£ 
the  most  famous  of  the  long  roll  of  poets  which  are  noted  in  the 
works  of  Snorri  and  in  the  two  Skalda-tal,  They  range  from  the 
rough  and  noble  pathos  of  Egil,  the  mystic  obscurity  of  Kwinak, 
the  pride  and  grief  of  Hallfred,  and  the  marvellous  fluency  ci 
Sighvat,  to  the  florid  intricacy  of  Einar  and  Markus. 

The  art  of  poetry  stood  to  the  Icdanders  in  lien  of  miasc; 
scarcely  any  prominent  man  but  knew  how  to  turn  a  moc^inc 
or  laudatory  stanza,  and  down  to  the  fall  of  the  commonwealth 
the  accomplishment  was  in  high  request.  In  the  literary  ace 
the  chief  poets  bdong  to  the  great  Sturiung  family,  Snoni 
and  his  two  nephews,  Sturla  and  Olaf,  the  White  Poet,  hang  the 
most  famous  "  makers  "  of  thdr  day.  Indeed,  it  b  in  Snoni's 
Edda,  a  poetic  grammar  of  a  very  perfect  kind,  that  the  best 
examples  of  the  whole  of  northern  poetry  are  to  be  found.  The 
last  part,  Hattatalf  a  treatise  on  metre,  was  written  tm  £aii 
Skuli  about  1222,  in  imitation  of  Eari  Rognvald  and  Hall*s 
Haltalykill  {Clavis  mctrica)  of  11 50.  The  second  part,  Skald- 
skapar-mal,  a  gradus  of  synonyms  and  epithets,  which  contains 
over  240  quotations  from  65  poets,  and  xo  anonjmxnis  la3rs— 
a  treasury  of  verse — ^was  composed  c.  X230..  The  first  part, 
an  exquisite  sketch  of  northern  m3rthology,  Cylfa-gittsiittg,  was 
probably  prefixed  to  the  whole  later.  There  is  some  of  Sturla's 
poetry  in  his  IsUndinga  Saga,  and  verses  of  Snorri  occur  in  the 
Crammaiical  Treaiise  on  figures  of  speech,  &c,  of  Olaf,  whi<^ 
contains  about  one  hundred  and  forty  quotations  from  various 
authors,  and  was  written  about  X2sa 

Besides  those  sources,  the  Kings*  Lives  of  Snorri  and  later 
authors  contain  a  great  deal  of  verse  by  Icelandic  poets.  Kiikg 
Harold  Sigurdsson,  who  fell  at  Stamford  Bridge  1066,  was  both 
a  good  critic  and  composed  himself.  Many  talcs  are  told  of  him 
and  his  poet  visitors  and  henchmen.  The  Icelandic  sagas  also 
comprise  much  verse  which  is  partly  genuine,  partly  the  work 
of  the  X2th  and  13th  century  ^litors.'  Thus  there  are  genuine 
pieces  in  NioTs  Saga  (chaps.  34,  78,  X03,  X26,  146),  in  Eyrbyfgia^ 
Laxdcda,  EgU's  Saga  (part  only),  CreiUa  (two  ami  a  half  stanzas, 
d.  Landndmabdk),  Biom*s  Saga,  Gututlaug^s  Saga,  HaaanTs 
Saga,  Kormak's  Saga,  Viga-Glum*s  Saga,  Erik  ike  Red's  Saga 
and  Fostbradra  Saga.  In  NiaPs,  GidVs  and  Droplaug*s  So/tsi' 
Sagas  there  is  good  verse  of  a  later  poet,  and  in  many  sagas 
worthless  rubbish  foisted  in  as  omamentaL  • 

To  these  may  be  added  two  or  three  works  of  a  seml-Kterary 
kind,  composed  by  learned  men,  not  by  heroes  and  warriovs. 
Such  are  Konunga-tdl,  Hugsvinnsmdl  (a  paraphrase  of  Cato's 
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Distjchs),  Merlin's  Prophecy  (paraphrased  from  Geoffrey  of 
Monmouth  by  Gunnlaug  the  monk),  Jomsvikinga-drapa  (by 
Bishop  Ketil),  and  the  IsUndinga-drapa^  which  hu  preserved 
brief  xKitices  of  several  lost  sagas  concerning  Icelandic  worthies, 
with  which  Cudmundar-drapa,  though  of  the  14th  century, 
may  be  also  placed. 

Just  as  the  change  of  law  gave  the  death-blow  to  an  already 
perishing  commonwealth,  so  the  rush  of  medieval  influence, 
which  followed  the  union  with  Norway,  completed  a  process 
whidi  had  been  in  force  since  the  end  of  the  nth  century,  when 
it  overthrew  the  old  Icelandic  poetry  in  favour  of  the  rimur. 

The  introduction  of  the  dam,  ballads  (or  fornktadi,  as  they 
are  now  called)  for  singing,  with  a  burden,  usually  relating 
to  a  love-tale,  which  were  immensely  popular  with  the  people 
and  performed  by  whole  companies  at  weddings,  yule  feasts 
and  the  Uke,  had  relegated  the  regular  Icelandic  poetry  to  more 
serious  events  or  to  the  more  cultivated  of  the  chiefs.  But 
these  *' jigs,"  as  the  Elizabethans  would  have  called-  them, 
dissatisfied  the  popular  ear  in  one  way:  they  were,  like  old 
Fngfi^h  ballads,  which  they  closely  resembled,  in  rhyme,  but 
void  of  alliteration,  and  accordingly  they  were  modified  and 
replaced  by  the  "  rimur,"  the  staple  literary  product  of  the  xsth 
century.  These  were  rhymed  but  also  alliterative,  fn  regular 
form,  with  prologue  or  mansong  (often  the  prettiest  part  of  the 
whole),  main  portion  telling  the  tale  (mostly  derived  in  early 
days  from  the  French  romances  of  the  Carlovingian,  Arthurian 
or  Alezandiian  cycles,  or  from  the  mythic  or  skr6k-s0gur),  and 
epilogue.  Their  chief  value  to  us  lies  in  their  having  preserved 
versions  of  several  French  poems  now  lost,  and  in  their  evidence 
as  to  the  feelings  and  bent  of  Icelanders  in  the  "  Dark  Age  " 
of  the  Island's  history.  The  ting  and  melody  which  they  all 
posses  is  their  chief  beauty. 

Of  the  earliest,  Otafsrima,  by  Einar  Gilsson  (c.  1350),  and  the 
best,  the  Aristophanic  Skida-rima  {c.  14J0),  by  Einar  Fostri, 
the  names  may  be  given.  Rimur  on  sacred  subjects  was  called 
**  diktur  ";  of  these^  on  the  legends  of  the  saints*  lives,  many 
icmain.  The  most  notable  of  its  dass  is  the  Lilia  of  Eystein 
Asgrimsson,  a  monk  of  Holyfell  (c.  1350),  a  most  "  sweet  sound* 
iag  SDOK."  Later  the  poems  of  the  famous  Jon  Arason  (b. 
1444).  last  Catholic  bishop  of  Holar  (c.  1530),  Liomr  ("  gleam  ") 
and  Pldarg^dtr  (*'  passion-tears  ").  deserve  mention.  Arason 
is  alw  celebrated  as  having  introduced  printing  into  Iceland. 

Taste  has  sunk  since  the  old  days;  but  still  this  rimur  poetry 
is  popular  and  genuine.  Moreover,  the  very  prosaic  and  artifidsd 
vrise  of  Storla  and  the  last  of  the  old  school  deserved  the  oblivion 
which  came  over  them,  as  a  casual  perusal  of  the  stanzas  scattered 
thnni^  liUndingfl  will  prove.  It  is  interesting  to  notice  that 
a  certain  number  of  kamingar  (poetical  paraphrases)  have 
survived  from  the  old  school  even  to  the  present  day,  though 
tbc  mass  of  them  have  happily  perished.  The  change  in  the 
pkonais  of  the  language  is  well  illustrated  by  the  new  metres 
as  compared  with  the  old  Icelandic  dfoU-kvadi  in  its  varied 
fonns.  Most  of  the  older  rimur  and  diktur  are  as  yet  unprintcd. 
Many  of  iht  fomkpadi  are  printed  in  a  volume  oi  the  old  Nordiske 
UtUratMrS^Jund. 

The  effects  of  the  Reformation  was  deeply  felt  in  Icelandic 
fiteratuxc,  both  prose  and  verse.  The  name  of  Hallgrim  Petursson, 
whose  Fassicm-kymns,  "the  flower  of  all  Icelandic  poetry," 
have  been  the  most  popular  composition  in  the  bnguage,  is 
foremost  of  all  writers  since  the  second  change  of  faith.  The 
gttiiit  sweetness  of  thought,  and  the  exquisite  harmony  of  word- 
ir4(  in  his  poems,  more  than  justify  the  popular  verdict.  His 
Hjmmi  were  finished  in  1660  and  published  in  1666,  two  great 
Prote»taat  poets  thus  bdng  contemporaries.  A  collection  of 
Reformation  hymns,  adapted,  many  of  them,  from  the  German, 
the  HtUr-kock,  had  preceded  them  in  16 19.  There  was  a  good 
deal  of  vefse-writing  of  a  secular  kind,  far  inferior  in  every  way, 
dorii^  this  period.  In  spite  of  the  many  physical  distresses 
that  weighed  upon  the  island,  ballads  {JornkMtdi)  were  still 
wmten,  ceasing  about  1 750,  rimur  composed,  and  more  elaborate 
cnmpaaitioas  published. 

The  most  notable  names  are  those  of  the  tmprovisatore 


Stephen  the  Blind;  Thorlak  Gudbrandsson,  author  of  Ulfar- 
Rimur,  d.  1707;  John  Magnusson,  who  wrote  Hristafia,  a 
didactic  poem;  Stefan  Olafsson,  composer  of  psalms,  rimur, 
&c.,  d.  168S;  Gunnar  P&lsson,  the  author  of  Gunnarslag,  often 
printed  with  the  Eddie  poems,  c.  1791;  and  Eggert  Olafsson, 
traveller,  naturalist  and  patriot,  wlK»e  untimely  death  in 
X768  was  a  great  loss  to  his  country.  His  Bunadwr-balkr,  a 
Georgic  written,  like  Tusser's  Points,  with  a  practical  view  of 
raising  the  state  of  agriculture,  has  always  been  much  prized. 
Paul  Vidalin's  ditties  are  very  naive  and  dever. 

Of  later  poets,  down  to  more  recent  times,  perhaps  the  best 
was  Sigurd  of  Broadiirth,  many  of  whose  prettiest  poems  were 
composed  in  Greenland  like  those  of  Jon  Biamisson  before 
him,  c.  1750;  John  Thorlaksson's  translation  of  Milton's  great 
epic  into  Eddie  verse  is  praiseworthy  in  intention,  but,  as 
may  be  imagined,  falls  far  short  of  its  aim.  He  also  turned 
Pope's  Essay  on  Man  and  Klopstock's  Messiah  into  Icelandic. 
Benedikt  GrOndal  tried  the  same  experiment  with  Homer  in 
his  Ilion*s  Kvadi,  c.  1825.  There  is  a  fine  prose  translation 
of  the  Odyssey  by  Swdnbjdm  Egillson,  the  lexicographer,  both 
faithful  and  poetic  in  high  degree. 

Sagas. — ^The  real  strength  of  andent  Icdandic  literatui'e  is 
shown  in  its  most  indigenous  growth,  the  "  Saga  "  (see  also 
Saga).  This  is,  in  its  purest  form,  the  life  of  a  hero,  composed 
in  regular  form,  governed  by  fixed  rules,  and  intended  for  oral 
redtation.  It  bears  the  strongest  likeness  to  the  epic  in  all 
save  its  unversified  form;  in  both  are  found,  as  fixed  essentials, 
simplldty  of  plot,  chronological  order  of  events,  set  phrases  used 
even  in  describing  the  restless  play  of  emotion  or  the  changeful 
fortunes  of  a  fight  or  a  storm,  while  in  both  the  absence  of  digres- 
sion, comment  or  intrusion  of  the  narrator's  person  is  invariably 
maintained.  The  saga  grew  up  in  the  quieter  days  which  followed 
the  change  of  faith  (1002),  when  the  deeds  of  the  great  families' 
heroes  were  still  cherished  by  their  descendants,  and  the  exploits 
of  the  great  kings  of  Norway  and  Denmark  handed  down  with 
reverence.  Telling  of  stories  was  a  recognized  form  of  entertain- 
ment at  all  feasts  and  gatherings,  and  it  was  the  necessity  of 
the  redter  which  gradually  worked  them  into  a  regular  form, 
by  which  the  memory  was  relieved  and  the  artistic  features 
of  the  story  allowed  to  be  more  carefully  elaborated.  That 
this  form  was  so  perfect  must  be  attributed  to  Irish  influence, 
without  which  indeed  there  would  have  been  a  saga,  but  not 
the  same  saga.  It  is  to  the  west  that  the  best  sagas  belong; 
it  is  to  the  west  that  nearly  every  classic  writer  whose  name 
we  know  belongs;  and  it  is  precisely  in  the  west  that  the  ad- 
mixture of  Irish  blood  is  greatest.  In  comparing  the  Irish  tales 
with  the  saga,  there  will  be  felt  deep  divergencies  in  matter, 
style  and  taste,  the  richness  of  one  contrasting  with  the  chastened 
simplicity  of  the  other;  the  one's  half-comic,  half-earnest 
bombast  is  wholly  unlike  the  other's  grim  humour;  the  marvel- 
lous, so  unearthly  in  the  one,  is  almost  credible  in  the  other; 
but  In  both  are  the  keen  grasp  of  character,  the  biting  phrase, 
the  love  of  action  and  the  delight  in  blood  which  almost  assumes 
the  garb  of  a  religious  passion. 

When  the  saga  had  been  fixed  by  a  generation  or  two  of  oral 
redters,  it  was  written  down;  and  this  stereotyped  the  form, 
so  that  afterwards  when  literary  works  were  composed  by 
learned  men  (such  as  Abbot  Karl's  SwerrVs  Sagfi  and  Sturla's 
Islendinga)  the  same  style  was  adopted. 

Taking  first  the  sagas  relating  to  Icelanaers,  of  which  some 
thirty-five  or  forty  remain  out  of  thrice  that  number,  they 
were  first  written  down  between  X140  and  1220,  in 
the  generation  which  succeeded  Ari  and  felt  the 
impulse  his  books  had  given  to  writing,  on  separate 
scrolls,  no  doubt  mainly  for  the  redter's  convenience;  they  then 
went  through  the  difTcrent  phases  which  such  popular  com- 
positions have  to  pass  in  all  lands— editing  and  compounding 
( 1 220-1260),  padding  and  amplifying  (1260- 1300),  and  finally 
collection  in  large  MSS.  (14th  century).  Sagas  exist  showing 
all  these  phases,  some  primitive  and  rough,  some  refined  and 
beautified,  some  diluted  and  weakened,  according  as  their  copyists 
have  been  faithful,  artistic  or  foolish;  for  the.  first  generation 
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of  MSS.  have  all  perished.  We  have  also  complex  sagas  put 
together  in  the  13th  century  out  of  the  scrolls  relating  to  a  given 
locality,  such  a  group  as  still  easts  untouched  in  Vapnfirdinga 
being  fused  into  such  a  saga  as  NuUa  or  Laxdala.  Of  the  authors 
nothing  is  known;  we  can  only  guess  that  some  belong  to  the 
Sturlung  schooL  According  to  subject  they  fall  into  two  classes, 
those  relating^  to  the  older  generation  before  Christianity  and 
those  telling  of  St  Olaf's  contemporaries;  only  two  fall  into  a 
third  generation. 

Beginning  with  the  sagas  of  the  west,  most  perfect  in  style 
and  form,  the  earliest  in  subject  is  that  of  Gold-ThoH  (c.  930), 
whose  adventurous  career  it  relates;  Hensa-porissaga  tells  of 
the  burning  of  Blund-Ketil,  a  noble  chief,  an  event  which  led 
to  Thord  Gelli's  reforms  next  year  (c.  964);  Cistasaga  (960-980) 
tells  of  the  career  and  death  of  that  ill-fated  outlaw;  it  is  bcauti- 
fully  written,  and  the  verses  by  the  editor  (13th  century)  are 
good  and  appropriate;  HordTs  Saga  (980)  is  the  life  of  a  band 
of  outlaws  on  Whalesfirth,  and  especially  of  their  leader  Hord. 
Of  later  subject  are  the  sagas  of  Havard  and  his  revenge  for  his 
son,  murdered  by  a  neighbouring  chief  (997-1002);  of  the 
■HeiXiarirgasaga  (990-1014),  a  typical  tale  of  a  great  blood  feud, 
written  in  the  most  primitive  prose;  of  Gunnlaug  and  Hrafn 
(Gunntaugssaga  Ormstungu,  980-xooS),  the  rival  poets  and  their 
ill-starred  love.  The  verse  in  this  saga  is  important  and  interest- 
ing. To  the  west  also  belong  the  three  great  complex  sagas 
Egla^  Eyrbyggia  and  Laxdala.  The  first  (870-980),  after 
noticing  the  migration  of  the  father  and  grandfather  of  the  hero 
poet  Egil,  and  the  origin  of  the  feud  between  them  and  the  kings 
of  Norway,  treats  fully  of  Egil's  career,  his  enmity  with  Eirik 
Bloodaxe,  his  service  with  iElhclstan,  and  finally,  after  many 
adventures  abroad,  of  his  latter  days  in  Iceland  at  Borg,  illustrat- 
ing very  dearly  what  manner  of  men  those  great  settlers  and 
(heir  descendants  were,  and  the  feelings  of  pride  and  freedom 
which  led  them  to  Iceland.  The  style  is  that  of  Snorri,  who 
had  himself  dwelt  at  Borg.  Eyrbyggia  (890-1031)  is  the  saga 
of  politics,  the  most  loosely  woven  of  all  the  compound  stories. 
It  includes  a  mass  of  information  on  the  law,  religion,  traditions, 
&c.,  of  the  heathen  days  in  Iceland,  and  the  lives  of  Eric,  the 
real  discoverer  of  Greenland,  Biom  of  Broadwick,  a  famous 
chief,  and  Snorri,  the  greatest  statesman  of  his  day.  Dr  Vigf usson 
would  ascribe  its  editing  and  completion  to  Sturla  the  Lawman, 
c.  1250.  Laxdala  (910-1026)  is  the  saga  of  Romance.  Its 
heroine  Gudrun  is  the  most  famous  of  all  Icelandic  ladies.  Her 
love  for  Klarlan  the  poet,  and  his  career  abroad,  his  betrayal 
by  his  friend  Bolli,  the  sad  death  of  Kiartan  at  his  hands,  the 
revenge  taken  for  him  on  Bolli,  whose  slayers  are  themselves 
afterwards  put  to  death,  and  the  end  of  Gudrun,  who  becomes 
an  anchorite  after  her  stormy  life,  make  up  the  pith  of  the 
story.  The  contrast  of  the  characters,  the  rich  style  and  fine 
dialogue  which  are  so  remarkable  in  this  saga,  have  much  in 
common  with  the  best  works  of  the  Sturlung  school. 
\  Of  the  north  there  are  the  sagas  of  Kormak  (930-^)  >  tnost 
primitive  of  all,  a  tale  of  a  wild  poet's  love  and  feuds,  containing 
many  notices  of  the  heathen  times;  of  Vatzdalasaga  (890-980), 
relating  to  the  settlement  and  the  chief  family  in  Waterdale; 
of  Hall/red  the  poet  (996-1014),  narrating  his  fortune  at  King 
Olaf's  court,  his  love  affairs  in  Iceland,  and  finally  his  death 
and  burial  at  lona;  of  Reyk-dttta  (990),  which  preserves  the 
lives  of  Askell  and  his  son  Viga-Skuti;  of  Svarf-daia  (980-990), 
a  cruel,  coarse  story  of  the  old  days,  with  some  good  scenes  in 
it,  unfortunately  imperfect,  chapters  z-10  being  forged;  of  Vigo- 
Glum  (970-990),  a  fine  story  of  a  heathen  hero,  brave,  crafty 
and  cruel.  To  the  north  also  belong  the  sagas  of  Gretti  iht 
Strong  (1010-1031),  the  life  and  death  of  the  most  famous  of 
Icelandic  outlaws,  the  real  story  of  whose  career  is  mixed  up 
with  the  mythical  adventures  of  Beowulf,  here  put  down  to  Gretti, 
and  with  late  romantic  episodes  and  fabulous  folk-tales  (Dr 
Vigf  usson  would  ascribe  the  best  parts  of  this  saga  to  Sturla; 
its  last  editor,  whose  additions  would  be  better  away,  must 
have  touched  it  up  about  1300),  and  the  stories  of  the  Ljosvetnin- 
gasaga  (1009-1060).  Gudmund  the  Mighty  and  his  family  and 
neighbours  are  the  heroes  of  these  tales, jvhich  form  a  little 


cyde.  The  Banda-manna  saga  (X050-X060),  the  only  aomtiiy 
among  the  sagas,  is  also  a  northern  tale;  it  rdates  the  stni^gics 
of  a  plebdan  who  gets  a  chidtancy  against  the  old  families  o£ 
the  neighbourhood,  whom  he  successfully  outwits;  (H-kefra 
paitr  is  a  later  imitation  of  it  in  the  same  humorous  strain.  Tlie 
sagas  of  the  north  are  rougher  and  coarser  than  those  of  the 
west,  but  have  a  good  deal  of  individual  character. 

Of  tales  rdating  to  the  east  there  survive.the  WesftoB-firtli 
cyde — ^the  tales  of  ThorsUin  the  While  {c.  900),  of  TkorOein  the 
StcffstKitten  (c.  985),  of  Gunnar  Tkidrand^s  Bane  (xooo-iooS) 
and  of  the  Wcapon-firth  Men  (975-990),  all  relating  to  the  family 
of  Hof  and  thdr  friends  and  kin  for  several  generations — axkd 
the  story  of  HrafnkeU  Frey*s  Priesl  {c.  960),  the  most  id^&c 
of  sagas  and  best  of  the  eastern  tales.  Of  later  times  there  are 
Droplaug*s  Son^  Saga  (997-1007),  written  probably  about  11 10, 
and  preserved  in  the  uncouth  style  of  the  original  (a  brother's 
revenge  for  his  brother's  death  is  the  substance  of  it;  Bramd- 
krossa  \>aUr  is  an  appendix  to  it),  and  the  tales  of  Tkorsttin 
Hall  of  Side*s  Son  (c.  1014)  and  his  brother  Tkidrandi  (c.  996), 
which  bdong  to  the  cyde  of  Hall  0*  Side's  Saga,  unhaj^y  knt; 
they  afe  weird  tales  of  bloodshed  axul  nugic,  with  idyllic  and 
pathetic  episodes. 

The  sagas  of  the  south  are  either  lost  or  absorbed  in  that  of 
Nial  (970-X014),  a  long  and  complex  story  into  which  are  ivovea 
the  tales  of  Gunnar  Nial,  and  parts  of  others,  as  Brian  Boroimibe, 
Hall  0*  Side,  &c  It  is,  whether  we  look  at  style,  contents  or 
legal  and  historical  wdght,  the  foremost  of  all  sagas.  It  deals 
especially  with  law,  and  contains  the  pith  and  the  moral  of  ail 
early  Icelandic  history.  Its  hero  Nial,  type  of  the  good  la^iryer, 
is  contrasted  with  its  villain  Mord,  the  ensampie  of  cuxmisg, 
chicane,  and  legal  wrong  doing;  and  a  great  part  of  the  sa^ 
is  taken  up  with  the  three  cases  and  suits  of  the  divorce,  the 
death  of  Hoskuld  and  the  burning  of  Nial,  which  are  given 
with  great  minuteness.  The  number  and  variety  of  its  drannatis 
personae  give  it  the  liveliest  interest  throughout.  The  women 
Hallgerda,  Bcrgthora  and  Ragnhild  are  as  sharply  contrasted 
as  the  men  Gunnar,  Skarphedin,  Flosi  and  Kaxi  The  pathos 
of  such  tragedies  as  the  death  of  Gunnar  and  Hoskuld  and  the 
burning  is  Interrupted  by  the  humour  of  the  Althing  scenes 
and  the  intellectual  interest  of  the  legal  proceedings.  The  plot 
dealing  first  with  the  h'fe  and  death  of  Gunnar,  type  of  the 
chivalry  of  his  day,  then  with  the  burning  of  Nial  by  Flosi, 
and  how  it  came  about,  and  lastly  with  Rari's  revenge  on  the 
burners,  is  the  ideal  saga-plot.  Tne  author  must  have  been  of 
the  east,  a  good  lawyer  and  genealogist,  and  have  composed  it 
about  1250,  to  judge  from  internal  evidence.  It  has  been 
overworked  by  a  later  editor,  c.  1300,  who  inserted  many  ^nuioos 
verses. 

Relating  partly  to  Icdand,  but  mostly  to  Greenland  and 
A^nland  (N.  America),  are  the  Floamannasaga  (985-990),  a 
good  story  of  the  adventures  of  Thorgils  and  of  the  Qf « 
struggles  of  shipwrecked  colonists  in  Greenland,  a 
graphic  and  terrible  picture;  and  Eirikssaga  rat^ 
(990-xooo),  two  versions,  one  northern  (Flatey-book), 
one  western,  the  better  (in  Hawk's  Book,  and  AM.  557),  the  stoiy 
of  the  discovery  of  Greenland  and  Vinland  (America)  by  the 
Icelanders  at  the  end  of  the  9th  century.  Later  is  the  Fostf^m- 
drasaga  (1015-X030),  a  very  interesting  story,  told  in  a  quaint 
romantic  style,  of  Thorgeir,  the  reckless  henchman  of  King 
Olaf ,  and  how  his  death  was  revenged  in  Greenland  by  his  surorn 
brother  the  true-hearted  Thormod  Coalbrow's  poet,  who  after- 
ward dies  at  Sticklestad.  The  tale  of  Einar  Sookisson  {c.  1125) 
may  also  be  noticed.  The  lost  saga  of  Poei  Heigi,  of  wUch  only 
fragments  remain,  was  also  laid  in  Greenland. 

Besides  complete  sagas  there  are  embedded  in  the  Beims* 
kringla  numerous  small  ptettir  or  episodes,  small  tales  of  Ice- 
landers' adventures,  often  relating  to  poets  and  thdr  lives  at 
the  kings'  courts;  one  or  two  of  these  seem  to  be  fragments  of 
sagas  now  lost.  Among  the  more  notable  are  those  of  Onm 
St&rolfsson,  Ogmund  DijU,  Halldor  Snarrason,  Thorstein  Oxfooi, 
Hromund  Halt,  Tkarwald  Tasaldi,  Svadiznd  Amor  Herlingar-fuf 
Audunn  of  Wesijirtk,  Snegfu-Halli,  Hrafn  of  Hnajufrd, 
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Behuki,  Gitii  lUutJisan,  Ivor  the  poet,  CvU-JEsu  Tkord^  Einar 
Skmias0u  the  poet,  Mani  the  poet,  &c. 

The  foc^ed  Icelandic  sagas  appear  as  early  as  the  X3th  century. 
They  are  very  poor,  and  either  worked  up  on  hints  given  in 
fenuine  ftoriea  or  altogether  apocryphal. 

Histtry, — ^About  the  year  of  the  battle  of  Hastings  was  born 
Ari  FroSi  Thorgilsson  (1067-1148),  one  of  the  blood  of  Queen 
And,  who  founded  the  famous  historical  school  of  Iceland,  and 
himself  |>roduced  its  greatest  monument  in  a  work  which  can 
be  oooDpared  for  value  with  the  English  Domesday  Book. 
Nearly  all  that  we  know  of  the  heathen  commonwealth  may 
be  traced  to  the  collections  of  Ari.  It  was  he  too  that  fixed 
the  style  in  which  history  should  be  composed  in  Iceland.  It 
was  he  that  secured  and  put  into  order  the  vast  mass  of  frag- 
nentary  tiadition  that  was  already  dying  out  in  his  day.  And 
perhapa  it  is  the  highest  praise  of  all  to  him  that  he  wrote  in 
his  own  '*  Danish  tongue,"  and  so  ensured  the  use  of  that  tongue 
by  the  cultured  of  after  generations.  Ari's  great  works  are 
K9mmMgah6k,  or  The  Book  o!  Kings,  relating  the  history  of  the 
kings  of  Norway  from  the  rise  of  the  Yngling  dynasty  down  to 
the  death  of  Harald  Sigurdsson  in  the  year  of  his  own  birth. 
This  book  be  composed  from  the  dictation  of  old  men  such  as 
Odd  Kolsson,  from  the  genealogical  poems,  and  from  the 
varioas  dirges,  battle>songs  and  eulogia  of  the  poets.  It  is 
most  pn»bable  that  he  also  compiled  shorter  King^  Books 
rdatiag  to  Denmark  and  perhaps  to  England.  The  Kontmgabdk 
is  pccaiervcd  under  the  Heimskringla  of  Snorri  Sturloson,  parts 
oi  it  almost  as  they  came  from  Ari's  hands,  for  example  YngUnga 
and  Horaid  Fairkair't  Saga,  and  the  preifaces  stating  the  plan 
and  critical  foundations  of  the  work,  parts  of  it  only  used  as  a 
framework  for  the  magnificent  superstructure  of  the  lives  of 
the  two  (Mafs,  and  of  Uarald  Hardrada  and  his  nephew  Magnus 
the  Good.  The  best  text  of  Ari's  Konungabdk  ( YngUnga,  and 
the  sagas  down  to  but  not  including  Olaf  Tryggvason's)  is  that 
ofFrisML 

The  BmA  ef  SettUments  {LandnamaUk)  is  a  wonderful  per- 
fioraaaoe,  both  in  its  scheme  and  carrying  out.  It  is  divided 
into  five  parts,  the  first  of  which  contains  a  brief  account  of 
the  discovery  of  the  tsbnd;  the  other  four,  one  by  one  taking 
a  quarter  of  the  land,  describe  the  name,  pedigree  and  history 
of  each  settler  in  geographical  order,  notice  the  most  important 
facts  in  the  history  of  his  descendants,  the  names  of  their  home- 
steads, their  courts  and  temples,  thus  including  mention  of  4000 
pmcns,  one-third  of  whom  are  women,  and  2000  places.  The 
mass  of  information  contained  in  so  small  a  space,  the  clearness 
Mod  accuracy  of  the  details,  the  immense  amount  of  life  which 
b  breathed  into  the  whole,  astonish  the  reader,  when  he  reflects 
that  this  coloesal  task  was  accomplished  by  one  man,  for  his 
collaborator  Kolsegg  merely  filled  up  his  plan  with  regard  to 
part  of  the  east  coast,  a  district  with  which  Ari  in  his  western 
bofoe  at  Stad  was  little  familiar.  I^ndnamahdk  has  reached  us 
ia  two  complete  editions,  one  edited  by  Sturla,  who  brought 
down  the  ^enealopes  to  his  own  grandfather  and  grandmother, 
Sturia  and  Gudny,  and  one  by  Hawk,  who  traces  the  pedigrees 
stiS  later  to  himself. 

Ari  abo  wrote  a  Book  of  Icehnders  (Islendingabdk,  e.  1127), 
which  has  perished  as  a  whole,  but  fragments  of  it  are  embedded 
ia  many  sagas  and  Kingf  Lives;  it  seems  to  have  been  a  com- 
plete epitome  of  his  earlier  works,  together  with  an  account  of 
the  coBStitational  history,  ecylesiattiral  and  dvil,  of  Iceland. 
An  abridgment  of  the  latter  part  of  it,  the  little  LibeUus  Islan- 
dsntm  (to  which  the  title  of  the  bigger  Lihet — IsUndingabdk — 
n  often  given),  was  made  by  the  historian  for  his  friends  Bishops 
Retil  aad  Thorlak,  for  whom  he  wrote  the  Liber  {e.  1 137).  This 
ckarming  little  book  is,  with  the  much  later  collections  of  laws, 
o«  sole  authority  for  the  Icelandic  constitution  of  the  common- 
wealth, httt,  "  much  as  it  tells,  the  lost  Liber  would  have  been 
of  stiU  greater  importance."  KristniSaga,  the  story  of  the 
ctuisteaing  of  Iceland,  is  also  a  work  of  Ari's,  "  overlaid  "  by 
a  later  editor,  but  often  preserving  Ari's  very  words.  This 
s•c^  tofethcr  with  several  scattered  tales  of  eariy  Christians 
in  kdud  before  the  change  of  faith  (1002),  may  have  made  up 


a  section  of  the  lost  Liber.  Of  the  author  of  these  works  little 
is  known.  He  lived  in  quiet  days  a  quiet  life;  but  he  shows 
himself  in  his  works,  as  Snorri  describes  him,  "  a  man  wise, 
of  good  memory  and  a  speaker  of  the  truth."  If  Thucydidcs 
is  justly  accounted  the  first  political  historian,  Ari  may  be  fitly 
styled  the  first  of  scientific  historians. 

A  famous  contemporary  and  friend  of  Ari  is  Saemund  (1056- 
X131),  a  great  churchman,  whose  learning  so  impressed  his  age 
that  he  got  the  reputation  of  a  magician.  He  was  the  friend  of 
Bishop  John,  the  founder  of  the  great  Odd-Verjar  family,  and 
the  author  of  a  Book  of  Kings  from  Harald  Fairhair  to  Magnus 
the  Good,  in  which  he  seems  to  have  fixed  the  exact  chronology 
of  each  reign.  It  is  most  probable  that  he  wrote  in  Latin.  The 
idea  that  he  had  anything  to  do  with  the  poetic  Edda  in  general, 
or  the  Sun*s  Song  in  particular,  is  unfoimded. 

The  flame  which  Ari  had  kindled  was  fed  by  his  successors 
in  the  xath  century.  Eirik  Oddsson  (c.  X150)  wrote  the  lives 
of  Sigurd  Evil-deacon  and  the  sons  of  Harold  Gille,  in  his 
HryggiarStykki  (Sheldrake),  of  which  parts  remain  in  the  MSS. 
collections  of  Kings*  Lives,  Morkin-skinna,  &c.  Karl  Jonsson, 
abbot  of  Thingore,  the  Benedictine  minister,  wrote  (c.  11 84) 
Sverrissaga  from  the  lips  of  that  great  king,  a  fine  racy  biography, 
with  a  style  and  spirit  of  its  own.  Bdglunga-Sdgur  tell  the 
story  of  the  dvil  wars  which  followed  Sverri's  death.  They  are 
probably  by  a  contemporary. 

The  Latin  Lives  of  St  Olaf,  Odd's  in  Latin  (e.  11 75),  compiled 
from  original  authorities,  and  the  Legendary  Life,  fay  another 
monk  whose  name  is  lost,  are  of  the  medieval  Latin  school  of 
Scmund  to  which  Gunnlaug  belonged. 

Snorri  Sturlason  (q.v.)  was  known  to  his  contemporaries  as 
a  statesman  and  poet;  to  us  he  is  above  all  an  historian.  Snorri 
(ri79-i24i)  wrote  the  Lives  of  the  Kings  (Heimskrin^),  from 
Olaf  Tryggvason  to  Sigurd  the  Crusader  inclusive;  and  wc 
have  them  substantially  as  they  came  from  his  hand  in  the 
Great  King  Olafs  Saga;  St  Olafs  Saga,  as  in  Heimskrinf^  and 
the  Stockholm  MS.;  and  the  succeeding  Kings*  Lives,  as  in 
Hulda  and  Hrokkinsklnna,  in  which,  however,  a  few  episodes 
have  been  inserted. 

These  works  were  indebted  for  their  facts  to  Ari's  labours,  and 
to  sagas  written  since  Ari's  death;  but  the  style  and  treatment 
of  them  are  Snorri's  own.  The  fine  Thucydidean  speeches, 
the  dramatic  power  of  grasping  character,  and  the  pathos  and 
poetry  that  run  through  the  stories,  along  with  a  humour  such 
as  is  shown  in  the  Edda,  and  a  varied  grace  of  style  that  never 
flags  or  palls,  make  Snorri  one  of  the  greatest  of  historians. 

Here  it  should  be  noticed  that  Heimskringla  and  its  dasa 
of  MSS.  {Eirspennil,  Jofraskinna,  Cullinskinna,  Fris-bok  and 
Krtngla)  do  not  give  the  full  text  of  Snorri's  works.  They  are 
abridgments  made  in  Norway  by  Icelanders  for  their  Norwegian 
patrons,  the  Life  of  St  Olaf  ^one  being  preserved  intact,  for  the 
great  interest  of  the  Norwegians  lay  in  him,  but  all  the  other 
Kings*  Lives  being  more  or  less  mutilated,  so  that  they  cannot 
be  trusted  for  historic  purposes;  nor  do  they  give  a  fair  idea 
of  Snorri's  style. 

Agrip  is  a  12th-century  compendium  of  the  King^  Lives  from 
Harald  Fairhair  to  Sverri,  by  a  scholastic  writer  of  the  school  of 
Saemund.  As  the  only  Icelandic  abridgment  of  Norwegian 
history  taken  not  from  Snorri  but  sources  now  lost,  it  is  of  worth. 
Its  real  title  is  Konunga4al, 

Noregs  Konunga-lal,  now  called  Fagrskinna,  is  a  Norse  com- 
pendium of  the  Kings*  Lives  from  Halfdan  the  Black  to  Sverri's 
accession,  probably  written  for  King  Haakon,  to  whom  it  was 
read  on  his  death-bed.  It  is  an  original  work,  and  contains 
much  not  found  elsewhere.  As  non-Icelandic  it  is  only  noticed 
here  for  completeness. 

Styrmi  Karason,  a  contemporary  of  Snorri's,  dying  in  1245, 
was  a  distinguished  churchman  (lawman  twice)  and  scholar. 
He  wrote  a  Life  of  St  Olaf,  now  lost;  his  authority  is  dted. 
He  also  copied  out  Landnamabdk  and  Sverrfs  Life  from  his 
MSS.,  of  which  surviving  copies  were  taken. 

Sturla,  Snorri's  nephew,  wrote  the  Hakonssaga  SLodMagnussaga 
at  the  request  of  King  Magnus,  finishing  the  first  c.  1265,  the 


238 


ICELAND 


latter  c.  Z2S0.  King  Haakon's  life  is  preserved  in  full;  of  the 
other  only  fragments  remain.  These  are  the  last  of  the  series 
of  historic  works  which  Ari's  labours  began,  from  which  the 
history  of  Norway  for  500  years  must  be  gathered. 

A  few  books  relating  the  history  of  other  Scandinavian  realms 
will  complete  this  survey.  In  Shwldunga-hok  was  told  the 
history  of  the  early  kings  of  Denmark,  perhaps  derived  from 
Ari's  collecUons,  and  running  parallel  to  Ynglinga,  The  earlier 
part  of  it  has  perished  save  a  fragment  Sogu-brott  and  citations 
and  paraphrases  in  Saxo,  and  the  mythiod  Ragnar  Lodbrok's 
and  CongU'Hrolfs  Sagas;  the  latter  part,  Lives  of  Harold  Blue- 
tooth and  the  Kings  down  to  Sveyn  11.,  is  still  in  existence  and 
known  as  Skioldunga. 

The  KntUssaga  is  of  later  origin  and  separate  authorships, 
parallel  to  Snorri's  Heimskringla,  but  earlier  in  date.  The 
Lives  of  King  Valdemar  and  his  Son,  written  c,  1x85,  by  a 
contemporary,  of  Abbot  Karl's,  are  the  last  of  this  series.  The^ 
whole  were  edited  and  compiled  into  one  book,  often  quoted' 
as  Skioldunga^  by  a  X3th-century  editor,  possibly  Olaf,  the 
White  Poet,  Sturla's  brother,  guest  and  friend  of  King  Valdemar 
II.  Jomsvikinga  Saga,  the  history  of  the  pirates  of  Jom,  down 
to  Knut  the  Great's  days,  also  relates  to  Danish  history. 

The  complex  work  now  known  as  Orkneyinga  is  made  up  of 
the  Earls*  Saga,  lives  of  the  first  great  earls,  Turf-Einar,  Thor- 
finn,  &c.;  the  Life  of  St  Magnus,  founded  partly  on  Abbot 
Robert's  Latin  life  of  him  (e,  1150)  an  Orkney  work,  partly  on 
Norse  or  Icelandic  biographies;  a  Mirade-book  of  the  same  saint; 
the  Lives  of  Earl  Rognwald  and  Sveyn,  the  last  of  the  vikings, 
and  a  few  episodes  such  as  the  Burning  of  Biskop  Adam.  A 
scholastic  dcetch  of  the  rise  of  the  Scandinavian  empire,  the 
Foundation  of  Norway,  dating  e.  x  120,  is  prefixed  to  the  whole. 

Fareyinga  tells  the  tale  of  the  conveision  of  the  Fcreys 
or  Faroes,  and  the  lives  of  its  chiefs  Sigmund  and  Leif,  com* 
posed  in  the  X3th  centuiy  from  their  separate  sagas  by  an 
Icelander  of  the  Sturlung  school. 

Biograpkies. — ^The  saga  has  already  been  shown  in  two  forms, 
its  original  epic  shape  and  its  later  development  applied  to  the 
lives  of  Norwegian  and  Danish  kings  and  earls,  as  heroic  but 
deeper  and  broader  subjects  than  before.  In  the  X3th  century 
it  is  put  to  a  third  use,  to  tell  the  plain  story  of  men's  lives 
for  their  contemporaries,  after  satisfying  which  demand  it  dies 
away  for  ever. 

These  biographies  are  more  literary  and  medieval  and  less 
poetic  than  the  Icelandic  sagas  and  king's  lives;  their  simplicity, 
truth,  realism  and  purity  of  style  are  the  same.  They  run  in 
two  parallel  streams,  some  being  concerned  with  chiefs  and 
champions,  some  with  bishops.  The  former  are  mostly  found 
embedded  in  the  complex  ixiass  of  stories  known  as  Sturlunga, 
from  which  Dr  Vigfusson  has  extricated  them,  and  for  the  first 
time  set  them  in  order.  Among  them  are  the  sagas  of  Tkorgils 
and  Hafiidi  (xii8-xx2i),the  feud  and  peacemaking  of  two  great 
chiefs,  contemporaries  of  Ari;  of  Sturla  (iiso-xxSj),  the  founder 
of  the  great  Sturlung  family,  down  to  the  settlement  of  his 
great  lawsuit  by  Jon  Loptsson,  who  thereupon  took  his  son 
Snorri  the  historian  to  fosterage, — a  humorous  story  but  with 
traces  of  the  decadence  about  it,  and  glimpses  of  the  evil  days 
that  were  to  come;  of  the  Onundar-brennusaga  (1x85-1200),  a 
tale  of  feud  and  fire-raising  in  the  north  of  the  island,  the  hero 
of  which,  Gudmund  Dyri,  goes  at  last  into  a  cl(»ster;  of  Hrafn 
Sveinbiornsson  (xigo-xaxj),  the  noblest  Icelander  of  his  day, 
warrior,  leech,  seaman,  oaftsman,  poet  and  chief,  whose  life 
at  home,  travels  and  pilgrimages  abroad  (Hrafn  was  one  of  the 
first  to  visit  Becket's  shrine),  and  death  at  the  hands  of  a  foe 
whom  he  had  twice  spared,  are  recounted  by  a  loving  friend 
in  pious  memory  of  his  virtues,  c.  1220;  of  Aron  Hiorleifsson 
(1200-1255),  a  man  whose  strength,  courage  and  adventures 
befit  rather  a  henchman  of  Olaf  Tryggvason  than  one  of  King 
Haakon's  thanes  (the  beginning  of  the  feuds  that  rise  round 
Bishop  Gudmund  are  told  here),  of  the  Svinefdl-men  (1248- 
X252),  a  pitiful  story  of  a  family  feud  in  the  far  east  of  Iceland. 

But  the  most  important  works  of  this  class  are  the  Islendinga 
Saga  and  Tkorgils  Saga  of  Lawman  Sturb.    Sturla  and  his 


brother  Olaf  were  the  sons  of  Thord  Sturlason  and  his  mistrm 
Thora.  Sturla  was  bom  and  brought  up  in  prosperous  times, 
but  his  manhood  was  passed  in  the  midst  of  strife,  in  which  his 
family  fell  one  by  one,  and  he  himself,  though  a  peaceful  msa 
who  cared  little  for  politics,  was  more  than  once  fonxd  to  fly 
for  his  life.  W.hile  in  refuge  with  King  Magnus,  in  Norway, 
he  wrote  his  two  sagas  of  that  king  and  his  father.  After  his 
first  stay  in  Norway  he  came  back  in  1271,  with  the  new  Norse 
law-book,  and  served  a  second  time  as  lawman.  The  IsUndi»ie 
must  have  been  the  work  of  his  later  years,  composed  at  Fairey 
in  Broadfirth,  where  he  died,  30th  July  1284,  aged  about  seventy 
years.  The  saga  of  Tkorgils  Skardi  (x252-x36i)  seems  to  ha^^ 
been  the  first  of  his  works  on  Icelandic  contemporary  history; 
it  deals  with  the  life  of  his  own  nephew,  eqiedally  his  career 
in  Iceland  from  X252  to  1258.  The  second  part  of  IsUndinga 
(X242-1262),  which  relates  to  the  second  part  of  the  dvil  war, 
telling  of  the  careers  of  Thord  Kakali,  Kolbein  the  Young,  Eail 
Gizur  and  Hrafn  Oddsson.  The  end  is  imperfect,  there  bctog 
a  blank  of  some  years  before  the  fragmentary  ending  to  whidi 
an  editor  has  affixed  a  notice  of  the  author's  death.  The  first 
part  of  Islendinga  (x  202-1242)  tells  of  the  begiiming  and  first 
part  of  the  civil  wars,  the  lives  of  Snorri  and  Sighvat,  Sturla's 
uncles,  of  his  cousin  .and  namesake  Sturla  Sighvatsson,  of 
Bishop  Gudmund,  and  Thorwald  Gizursson, — the  fall  of  the 
Sturlungs,  and  with  them  the  last  hopes  of  the  great  houses 
to  maintain  the  commonwealth,  being  the  climax  of  the  story. 

Sturla's  power  lies  in  his  faithfulness  to  nature,  minute 
observance  of  detail  and  purity  of  style.  The  great  extent 
of  his  subject,  and  the  difficulty  of  dealing  with  it  in  the  saga 
form,  are  most  skilfully  overcome;  nor  does  he  allow  prejudice 
or  favour  to  stand  in  the  way  of  the  truth.  He  ranks  below  Ari 
in  value  and  below  Snorri  in  power;  but  no  one  elsecan.di^te 
his  place  in  the  first  rank  of  Icelandic  writers. 

Of  the  ecclesiastical  biographers,  an  anonymous  Skalholt 
clerk  is  the  best.  He  wrote  Hungrvaka,  lives  of  the  first  five 
bishops  of  Skalholt,  and  biographies  of  his  patron  Bishop  Paul 
(Pdlssaga)  and  also  of  St  Thorlak  (Tkorlakssaga).  They  art 
full  of  interesting  notices  of  social  and  church  life.  Thorlak 
was  a  learned  man,  and  had  studied  at  Paris  and  Lincoln,  which 
he  left  in  xx6x.  These  lives  cover  the  years  XOS6-XX93.  The 
life  of  St  John,  a  great  reformer,  a  contemporary  of  Thorodd, 
whom  he  employed  to  build  a  diurch  for  him,  is  by  another 
author  (X052-X12X).  The  life  of  Gudmund  (Gudmimdar  Saga 
Coda),  as  priest,  recounts  the  early  life  of  this  Icelandic  Beckel 
till  his  election  as  bishop  (xx6o-x202);  his  after  career  must 
be  sought  out  in  Islendinga.  It  is  written  by  a  friend  and 
contemporary.  A  later  life  by  Amgrim,  abbot  of  Thingore, 
written  c.  X350,  as  evidence  of  his  subject's  sanctity,  tells  a  good 
deal  about  Icelandic  life,  &c.  The  lives  of  BisfaK>ps  Arni  aod 
Lawrence  bring  down  our  knowledge  of  Icelandic  history  into 
the  14th  century.  The  former  work,  Ama  Saga  Biskufi,  b 
imperfect;  it  is  the  record  of  the  struggles  of  church  and  state 
over  patronage  rights  and  glebes,  written  c.  13x5;  it  now  covers 
only  the  years  X269-X29X;  a  great  many  documents  are  given 
in  it,  after  the  modem  fashion.  The  latter,  LauretUius  Sai^ 
Biskups,  by  his  disciple,  priest  Einar  Haffidaaon,  is  a  charming 
biography  of  a  good  and  pious  man,  whose  chequered  career 
in  Norway  and  Iceland  is  picturesquely  told  (x3a4-x33i).  It 
is  the  last  of  the  sagas.  Biskop  Jon*s  Table-Talk  (X325-1339) 
is  also  worth  noticing;  it  contains  many  popular  stories  which 
the  good  bishop,  who  had  studied  at  Bologna  and  Paris,  was 
wont  to  teU  to  his  friend^ 

Annals. — ^The  Annals  are  now  almost  the  sole  material  for 
Icelandic  history;  they  had  begun  earlier,  but  after  1331  they 
got  fuller  and  richer,  till  they  end  in  X430.  The  best  are  A  nnala 
Regit,  ending  X306,  Einar  Haflidason*s  Annals,  known  as  "  La^* 
man's  Annals,"  reaching  to  1392,  and  preserved  with  othcn 
in  Flaiey-book,  and  the  New  Annals,  last  of  all.  Xhe  Diploma- 
tarium  Islandicum,  edited  by  Jon  Sigurdsson,  contains  what 
remains  of  deeds,  inventories,  letters,  &c,  from  the  old  days, 
completing  our  scanty  material  for  this  dark  period  of  the 
island's  history. 
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tMtMAmn  0/  Porttgn  Orifjin, — ^After  the  unioii  with  Norway 
■nd  dwnge  cl  law  genuine  tradition  died  out  with  the  great 
hooMs.  Tbe  oidinaiy  medieval  literature  reached  Iceland 
throngli  Norway,  and  every  one  began  to  put  it  into  a  vernacular 
dress,  so  neglecting  their  own  classics  that  but  for  a  few  collectors 
like  Lawman  Hauk  they  would  have  perished  entirely. 

The  Norwegian  kingB>  Haakon  Haakonson(c.  1215) ,  and  Haakon 
V.  («.  i3os)t  employed  Icelanden  at  their  courts  ia  translating 
tbe  French  romances  of  the  Alexander,  Arthur  and  Charlemagne 
cydcs.  Some  forty  or  fifty  of  these  RiddaraSdgw  (Romances 
ol  Oil vaby)  remain.  They  reached  Iceland  and  were  eagerly 
read,  many  Rimnr  being  founded  on  them.  Norse  versions  of 
Mary  af  Brittamfs  Lays,  the  stories  of  Brutus  and  of  Troy,  and 
part  ol  the  Pkandia  translated  are  also  found.  The  Speculum 
RegaU,  with  its  interesting  geographical  and  social  information, 
b  also  Norse,  written  c  1240,  by  a  Halogalander.  The  com- 
potistic  and  arithmetical  treatises  of  Stiom-Odd,  Biami  the 
Nomber-skilled  (d.  1173),  and  Hauk  Erlendsson  the  Lawman 
(d.  1334)1  *i>^  ^  geography  of  Ivar  Bardsson,  a  Norwegian 
{c.  i34o),areofcduiseof  foreign  origin.  A  few  tracts  on  geography, 
&c.,  in  Hank's  book,  and  a  Guide  to  ike  Holy  Land,  by  Nicholas, 
abbot  of  Thwera  (d.  1158),  complete  the  li^  of  scientific  works. 

The  stories  which  contain  the  last  lees  of  the  old  mythology 
and  pve-history  seem  to  be  also  non-Icelandic,  but  amplified 
by  Icelandic  editors,  who  probably  got  the  plots  from  the  Western 
Itlawfe.  Vdlsunga  Saga  and  Herwxrar  Saga  contain  quotations 
and  paraphrases  of  lays  by  the  Help  poet,  and  Halfs,  Ragnar's 
and  Asmtmd  Kappabana^s  Sagas  all  have  bits  of  Western  poetry 
in  them.  Hrotf  KrakVs  Saga  paraphrases  part  of  Biarkamal ; 
Hrowmmd  Cripsson's  gives  the  story  of  Helgi  and  Kara  (the  lost 
third  of  the  Helgi  trilogy);  GautreVs  Arrow  Odd*s,  Fritkiofs 
Sagas,  kc,  contain  shreds  of  true  tradition  amidst  a  mass  of 
l^er  fictitious  matter  of  no  worth.  With  the  Riddara-^dgur 
they  enjoyed  great  popularity  in  the  X5th  centuxy,  and  gave 
matter  for  many  Rimur.  Thidrek's  Saga,  a  late  version  of  the 
Vdbong  story,  is  of  Norse  composition  {e.  1230),  from  North 
German  sources. 

The  medieval  reu^ons  literature  of  Western  Europe  also 
iAfiuenoed  Iceland,  and  the  Homilies  (like  the  Laws)  were, 
according  to  Thorodd,  the  earliest  books  written  in  the  vernacu- 
lar, antedating  even  Ari's  histories.  The  lives  of  the  Virgin, 
tbe  ApostUs  and  the  Saints  fill  many  MSS.  (edited  in  four  large 
vdamcs  by  Professor  Unger),  and  are  the  works  of  many  authors, 
ckieily  of  the  13th  and  14th  centuries;  amongst  them  are  the 
C\*es  of  SS.  Edward  Ike  ConfessoTf  Oswald  of  Norlkumbria, 
Dunstan  and  Tkomas  of  Canterhtry.  Of  the  authors  wc  know 
Priest  Berg  Gunsteinsson  (d.  1211);  Kygri-Biom,  bishop-elect  (d. 
iiZ7)'»  Bishop  Brand  (d.  X264);  Abbot  Runolf  (d.  1307);  Bishop 
Lawrence's  son  Ami  (c.  2330);  Abbot  Berg  (c.  1340),  &c.  A 
para;Araae  of  th£  historical  books  of  the  Bible  was  made  by 
Btsfaop  Brand  (d.  1264),  called  Gydinga  SSgur,  About  13x0 
King  Haakon  V.  ordered  a  commentary  on  the  Bible  to  be  made, 
nfeich  was  completed  down  to  Exodus  xix.  To  this  Brand's 
work  waa  afterwards  affixed,  and  the  whole  is  known  as  Stiorn. 
The  Norse  version  of  the  famous  Barlaam  and  Josapkat,  ixiade 
for  Prince  Haakon  {e.  1240),  must  not  be  forgotten. 

Pest-<lassicat  Literature, — ^The  post-classical  literature  falls 
rh'rfiy  under  three  heads — religious,  literary  and  scientific. 
I'nder  the  first  comes  foremost  the  noble  translation  of  the  New 
Ttstament  by  Odd  Gottskalksson,  son  of  the  bishop  of  H61ar. 
Bnmght  np  in  Norway,  be  travelled  in  Deimiark  and  Germany, 
ai'i  took  upon  him  the  new  faith  before  he  returned  to  Iceland, 
«  here  he  became  secretary  to  Bishop  Ogmund  of  Skalholt.  Here 
hr  began  by  traiulaling  the  Gospel  of  Matthew  into  his  mother- 
toflgne  in  secret.  Having  finished  the  remainder  of  the  New 
Testament  at  his  own  house  at  Gives,  he  took  it  to  Denmark, 
where  it  was  printed  at  RoskBd  in  xs40.  Odd  afterwards 
translated  the  P&alms,  and  several  devotional  works  of  the  day, 
Cornnns*s  Epistles,  &c.  He  was  made  lawman  of  the  north 
and  west,  and  died  from  a  fall  in  the  Laxa  in  Kios,  June  1556. 
Three  years  after  bis  death  the  first  press  was  set  up  in  Iceland 
bf  Jofaa  liatthewson,  at  Breidabdstad,  in  Hunafloc,  and  a 


Gospd  and  Epistle  Book,  according  to  Odd's  version,  issued  from 
it  in  X562.  In  1584  BiiJiop  Gudbrand,  who  had  brought  over  a 
splendid  fount  of  type  from  Dezmiark  in  1575  (which  he  com- 
pleted with  his  own  hands),  printed  a  translation  of  the  whole 
Bible  at  H61ar,  incorporating  Odd's  versions  and  some  books 
(Proverbs  and  the  Son  of  Sirach,  1580)  translated  by  Bishop 
Gizar,  but  supplying  most  of  the  Old  Testament  himself.  This 
fine  volume  was  the  basis  of  every  Bible  issued  for  Iceland  till 
1826,  when  it  was  replaced  by  a  bad  modem  version.  For 
beauty  of  language  and  faithful  simplicity  of  style  the  fixier 
parts  of  this  version,  especially  the  New  Testament,  have  never 
been  surpassed. 

The  most  notable  theological  work  Iceland  ever  produced  is 
the  PostiU'Bock  of  Bishop  John  Vidalin  (X666-X720),  whose 
bold  homely  style  and  stirring  eloquence  made  **  John's  Book," 
as  it  is  lovingly  called,  a  favourite  in  every  household,  till  in  the 
xgth  centuxy  it  was  replaced  for  the  worse  by  the  more  senti- 
mental and  poUshed  Danish  tracts  and  sermons.  Theological 
literature  is  very  popular,  and  many  works  on  this  subject, 
chiefly  translations,  will  be  found  in  the  lists  of  Icelandic  biblio- 
graphers. 

The  first  modem  scientific  work  is  the  Iter  per  patriam  of 
Eggert  Olafsson  and  Biami  Paulsson,  which  gives  an  account 
of  the  physical  peculiarities — fauna,  flora,  &c.— of  the  island 
as  far  as  could  be  done  at  the  date  of  its  appearance,  X772. 
The  island  was  first  made  known  to  "  the  world  "  by  this  book 
and  by  the  sketch  of  Uxmo  von  Troil,  a  Swede,  who  accompanied 
Sir  Joseph  Banks  to  Ictland  in  X772,  and  afterwards  wrote 
a  series  of  "  letters  "  on  the  land  and  its  literature,  &c.  This 
tour  was  the  forenmner  of  an  endless  series  of  "  travels,"  of  which 
those  of  Sir  W.  J.  Hooker,  Sir  G.  S.  Mackenzie  (x8xo),  Ebenezer 
Henderson  (x8x8),  Joseph  Paul  Gaimard  (X838-X843),  Paijkull 
(X867)  and,  lastly,  that  of  Sir  Richard  Buxton,  an  excellent 
account  of  the  land  and  people,  cranuned  with  infoxmation  of 
every  kind  (1875),  are  the  best. 

Iceland  is  emphatically  a  land  of  proverbs,  whOe  of  folk-tales, 
those  other  keys  to  thcpocple's  heart,  there  is  plentiful  store. 
Early  work  in  this  direction  was  done  by  Jon  Gudmundsson, 
Olaf  the  Old  and  John  Olafsson  in  the  X7th  century,  who  all 
put  traditions  on  paper,  and  their  labours  were  completed  by 
the  magnificent  collection  of  Jon  Amason  (X862-X864),  who 
was  inspired  by  the  example  of  the  Grimms.  Many  tsJes  are 
but  weak  echoes  of  the  sagas;  many  were  family  legends, 
many  are  old  fairy  tales  in  a  gaxh  suited  to  their  new  northem 
home;  but,  besides  all  these,  there  are  a  number  of  traditions 
and  superstitions  of  indigenous  origin. 

The  Renaissance  of  Iceland  dates  from  the  begiiming  of  the 
X7th  century,  when  a  school  of  antiquaries  arose.  Amgrim 
Jonsson's  Brevis  Commentarius  (X593),  and  Crymogaea  (X609), 
were  the  first-fruits  of  this  movement,  of  which  Bishops  Odd, 
Thorlak  and  Bryniulf  (worthy  parallels  to  Parker  and  Laud) 
were  the  wise  and  earnest  supporters.  The  first  (d.  X630)  collected 
much  material  for  chureh  history.  The  second  (d.  X656)  saved 
Sturlunga  and  the  Biskops*  Lives,  encouraged  John  Egilsson  to 
write  his  New  Hungerwaker,  lives  of  the  bishops  of  the  Dark 
Ages  and  Reformation,  and  helped  Biom  of  Skardsa  (d.  X655), 
a  bold  and  patriotic  antiquary  (whose  Annals  continue  Einar's), 
in  his  researches.  The  last  (d.  1675)  collected  a  fine  library  of 
MSS.,  and  employed  the  famous  copyist  John  Erlendsson, 
to  whom  and  the  bishop's  brother,  John  Gizurarsson  (d.  X648), 
we  are  mdebted  for  transcripts  of  many  lost  MSS. 

Torfaeus  (1636-X7X9)  and  Bartholin,  a  Dane  (d.  1690),  roused 
the  taste  for  northem  literature  in  Europe,  a  taste  which  has 
never  since  flagged;  and  soon  after  them  Ami  Magnusson 
(1663^1730)  transferred  all  that  remained  of  vellxwi  and  good 
paper  MSS.  in  Iceland  to  Denmark,  and  laid  the  foundations 
of  the  famous  h'braiy  and  bequest,  for  which  all  Icelandic  students 
are  so  much  beholden.  For  over  forty  years  Ami  stuck  to  his 
task,  rescuing  every  scrap  he  could  lay  hands  on  from  the 
risks  of  the  Icelandic  climate  and  carelessness,  and  when  he 
died  only  one  good  MSS.  remained  in  the  island.  Beudes  his 
magnificent  collection,  there  are  a  few  MSS.  of  great  value  at 


Dpute,  >l  StacUnlm,  ind  in  (be  <ild  royd  coIlectKn  it  COpcB- 
bmff^-  TbMe  in  the  univeiaity  Lihruy  Ed  the  Utter  city  periihed 
inthefiteof  171S.  Sigu  were  printed  it  Upsali  ind  Copentuceo 
iatlie  iflbcentiuy,  ind  the  Anu-Migiueuifuadhia  been  work- 
ing lince  17JJ.  In  Ihit  yen  ippeared  ilu  the  £m  vnluioe 
of  Bithop  Finn  Jonuon'i  Hiilaria  Eidaiasliia  I$Limdiai, «  work 
of  fai^  value  and  fuuch  erudition,  fontaiolnf  not  only  ecdai- 
«ilic»l  but  dvil  and  literaiy  hijtory,  illiutialed  hy  a  well-chown 
mata  of  documenu,  S;a-i;40.  It  hu  been  continued  by 
Bi9h(9  P.  Peterson  la  modern  times,  i7t7-iS4o.  The  results, 
boitever.  of  modern  obierven  and  icboUn  must  be  tought  far 
Intheperiodic»ls,5o/ii,F(/D(»i<,A')ift/atJfi(  «nd  olbeia.  Joha 
Eipolin's  Arb<clr  is  very  good  up  to  its  date,  iSii. 


the  Daniih  Soriii*  do  Aminuit6s.  Noidnkt  Litr-r.  -  -  id. 
ud  the  onr  CamDd  Kordirit  Uneniur  Samtund.  i  .'  lid 

NoniiiRriiD«Iido«ii(lJii(er,t)ieldjaiiniifIbelnldiiiJi  r  -  .  ion 
and  Giiluaii,  ud  of  Ibote  IncclEn  Kholin  in  Sc.u.l  .  ^  nd 
Genaay  idn  have  thrown  Ibenuclvn  into  Iheworl^i.f  1  .,  "  rii, 
pobHlfaiBtaildeditinf  Iheneuand  pcEnu  (men  tiki  i'  \  Mi  .:li, 
S.  Bt»e>.  W.  Beninailii,  TVMtibJuiand  K.  von  f-U-^:.  :   <■■,■  .me 

Dm  OUnt^iti  of  OUulonikt  LiOcaliiri  Hiilont  ((. 'v.i  i' ..Fol 
1I93-I9X)):  R.  B.  Andcmn'i iranslaiion  (Chkaio.  If-:  .4  V.,  .kel 
Hora'a  Hutsf>  »/ (*(  tiv»™/uw  D/i*i  5raiirfi™an  .•■■,',  >  ■■■  W. 
Menia  and  E.  lAigausioa-i  Sata  L<l,iaiy.  |K ',     11 

RlCEtft  LiTEMTDU 
The  recent  literature  of  Iceland  has  been  in  1  more  flourishing 
Mate  than  ever  beloie  linct  the  ijlh  century.  Lyrical  poctiy  is 
by  lai  tbe  largest  and  the  most  interesting  portion  of  it.  The 
great  influence  of  J6naa  HallgtfmuoD  (igo7'iS4;)  is  still  felt. 
and  his  schoul  was  tbe  reigning  one  up  to  the  end  of  the  19th 
century,  allhough  then  a  change  seemed  to  be  in  sight.  The 
■nal  successful  poet  of  ibis  school  is  Steingrlmr  Thonteinsson 
(b.  183a).  He  is  specially  famous  for  hL>  splendid  descriptions 
of  lanety  ITIu  Smf  g/  Ciiiboiki),  his  love-songs  and  his 
aircastie  efqgrams.  Asa  translator  he  has  enriched  the  literature 
with  The  Arohian  NiikJs,  Sakuitiaia,  King  Ltar  and  several 
other  niailerpieces  of  foreign  literature.  Equal  in  fame  is 
Malthfis  Jochnmsson  (b.  1S35],  who,  following  another  of 
J6na)  Hjilgrfmsson's  many  ways,  has  luccesifully  revived  the 
nld  metres  of  Ibe  classical  Icelandic  pocia,  whom  he  resembles 


o  bis  majettic,  but  u 


Hallgrimr  Filurs 
Briem  (b.  1S4S} 
pillar.     He  is  1 


bim  in  bold  Bight  of  imiginalion.  He  has  successfully  treated 
subjects  from  Icelandic  history  Grtttislji^.  a  series  of  poems 
about  the  famous  outlaw  Greltir).  His  chief  fault  is  a  cerljiin 
carelessness  in  writing;  he  can  never  write  a  bad  poem,  but 
nrely  a  poem  absolutely  flawless.  He  has  translated  Tegn^i^s 
Frilkiajt  Saga,  several  plays  of  Shakespeare  and  some  other 

es.    The   great   religious  poet  of  Iceland. 

n,  has  found  a  worthy  successor  in  Vildemar 
whose  Sonts  1/  Iki   BibU  are  deservedly 

:e  Matthias  Jocbumsson  in  the  copious  flow 
01  nis  metonc^  some  of  bis  poems  are  perfect  both  as  regards 
form  and  contents,  but  be  sometimes  neglects  the  latter  while 
polishing  the  former.  An  interesting  position  is  occupied  by 
Benedict  CtamUl  (b.  1S16],  whose  travesties  of  the  old 
romantic  stories,^  and  bis  Aiistophanic  drama  Candrti^n 
("  The  Magic  Ride  ")  about  coniemporaiy  events,  are  among 
the  best  utirical  utd  humoraui  pcoductiocu  of  Icelandic 

Influenced  by  J61IU  HaHgrlmsson  with  regard  to  language 
■nd  poetic  diction,  but  keeinng  unbroken  the  traditions  of 
Icelandic  medieval  poetry  mainlained  by  SigurOr  BreiSljfirS 
<i7»3-rgt6).  is  another  school  ol  poels.  very  unlike  the  £ist. 
In  the  middle  of  the  igth  century  Ih^  school  was  best  represented 
by  HjUmar  J6nsion  from  B6U  (1796-1875),  >  poor  firmer 

■  £.{.  "  The  BaiOe  <i  tbe  Plains  of  Death,"  a  buriague  en  Ibe 
bUlle  o<  SoUbibo. 


s  PUl  (Malsaoa 


both  in  force 

century  this  school  produced  two  pi 
both  distinctly  original  and  Icelandic  One  b 
(b.  tS]7).  His  aong)  ate  mostly  written  in  tnc  medjeiral 
quatrains  (/rtriteyUit},  and  are  genenlly  ol  a  hunwroos  and 
satirical  character;  bis  convivial  longs  are  known  by  btan 
by  every  modem  Icelander;  and  alibough  some  of  tbe  potts 
ol  the  present  day  ue  more  admired,  there  is  nme  who  is 
more  loved  by  tbe  people.  Tbe  other  is  porsleinn  Erlingnon 
(b.  tSsS).  Hi*  eiquisite  satirical  songs,  in  an  easy  and  ekgsat 
but  still  manly  and  splendid  language,  have  raised  much  dis- 
cussion. Of  his  poems  may  be  mentioned  Tkt  Oalh.  a  loia 
ol  roost  beautiful  ballads,  with  a  tragical  love-story  of  tbe  ijth 
century  as  their  base,  but  with  many  snd  happy  satirical  allusms 
to  modem  life;  JirnBir,  a  king  poem  ibout  tbe  convict  kin^ 
the  Danish  pirate  JSrgensen,  wbo  nearly  succeeded  in  making 
himself  the  master  of  IceliDd,  and  Tk  Fete  >/ Ik  Cerfi  and  Tit 
tfexB/UelfuXtheAmeiicans),  two  poems  which,  with  their 
anti-clerical  and  half^ocialistic  tendencies,  have  caused  strmg 
protests  from  orthodoi  Lutheran  clergy.  Near  to  this  school, 
but  slill  standing  apart,  is  Crimur  Thomsen  (b.  rSio). 

In  the  bcgiruiing  of  the  'eighties  >  ne*  school  anae — having 
its  origin  in  the  colony  of  Icelandic  itudenU  at  the  Diuvmiir 
of  Gipenhagcn.  They  had  all  attended  the  lectares  oi  Geoii 
Brmntles,  the  great  refonner  of  Scandinavian  literature,  and, 
influenced  by  his  literary  theories,  they  chose  their  nudeli  ia 
the  realistic  school  This  scboid  is  very  dissinuTar  from  the 
half-romanlic  school  of  J6nai  HiUgrimssan;  it  is  nearer  tbe 
national  Icelandic  school  represented  by  Pill  Olafasoa  and 
poTsIeinn  Erlingsson,  but  diSeit  from  IboK  irriten  by  intro- 
ducing foreign  elements  hitherto  unknown  in  Icelandic  litfratore, 
and— especially  in  the  case  of  the  prose-writers — by  ioitating 
closely  the  style  and  manner  o(  some  of  tbe  great  NoTwegian 
novelists.  Their  influence  brought  the  Icelandic  literatiue  int» 
new  roads,  and  it  is  interesting  to  see  how  the  too^  Icelawfic 
element  gradually  assimilales  the  foreign.  Ql  the  lyikal  poets. 
Hannes  Haisieino  {b.  1S61)  is  by  far  the  most  jmponant. 
In  hit  splendid  bilUd,  Tht  Dtaik  s/  StartluJuHi.  and  in  bii 
beautiful  series  of  sonp  describing  a  voyage  through  some  ef 
the  most  picturesque  parts  of  Iceland,  be  ia  entirely  original; 

foreign  influence  can  be  observed.  Among  (be  ionovalicvs 
of  this  poet  we  may  note  a  predilection  for  new  metres.  Konetinies 
adopted  from  foreign  languages,  sometimra  invented  by  himself, 
a  thing  practised  rarely  and  generally  with  small  riTm  by 
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ivelisl  has  as  yet  equaUed  Jia  TUniddsen 
if  Ibe  realistic  school  has  id  late 
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have  produced  many  imititioia 
A  Home  of  Ian  and  Caflaiu  Sip^L 
J&nas  J6nasson  (h.  1856),  a  clergyman  of  Bacthem  IctWl, 
has.  In  a  scries  of  novels  and  short  stories,  given  accurate,  bat 
somewhat  dry,  descriptions  of  the  more  gloomy  sides  ol  Icelandic 
country  life.  His  best  novel  is  RamllSr  fiem  HwaaafiU,  an 
historical  novel  of  the  middle  ages.  Beiidcs  these  «e  may 
mention  Torfhildur  HfiUn,  one  of  the  few  women  who  haiR 
distinguished  (bemselves  in  Icelandic  literature.  Hei  tureh 
are  mostly  historical.  The  last  decade  of  tbe  ifptb  century 
uw  the  establishment  of  a  permanent  theatre  at  Reykfavik. 
The  poet  Matthias  Jochumsson  has  written  several  dramas, 
buttheirchiefmerilsarelyiicai.  The  most  successful  ollcelaodic 
dramatists  as  yet  is  IndriN  Einarsion,  whose  ptayi,  chiefly 
historical,  in  spite  of  eicessivc  rhetoric,  ue  very  intciesiing 
and  possess  a  true  dramatic  sfriiit. 

In  geography  and  geology  Porvaldr  Thoroddsen  lus  acquired 
a  European  lame  for  bis  researches  and  travel*  In  Icdand. 
especially  in  the  tarely-visiled  interior.  Of  hb  numcroBt 
writinp  in  ItcUndic,  Danish  and  Cennan,   tbe  Hiiuty  ^ 
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Icimik  Giofrafftjr  i&  a  monumenul  work.  In  history  Ptil 
MebteS's  (b.  1812)  chid  work,  the  large  Hisicfy  of  the  World, 
bekmgi  to  tfaii  period,  and  its  pure  style  has  had  a  beneficial 
infliifiHy  upon  modem  Icdandic  prose. 

Of  the  younger  historians  we  may  mention  porkell  B  jamason 
{History  of  the  ReJormaiioH  in  Icdani),  J6n  ]>orkel8son  (b. 
1832),  inspector  of  the  archives  of  Iceland,  has  rendered  great 
senriccs  to  the  study  of  IceUmdic  history  and  literature  by  his 
editions  of  the  Diplomaiarium  Istandicum  and  Obituarium 
Isiamdiatm^  and  by  his  Icdandk  Poetry  in  the  tstk  and  t6ik 
Ccatery,  written  in  Danish,  an  indiq>ensable  work  for  any  student 
of  that  period.  A  leading  position  among  Icelandic  lexicographers 
is  occupied  by  J6n  Jtorkeisson,  formerly  head  of  the  Latin  school 
at  Reykjavik,  whose  SuppUment  tU  idandske  Ordb^ger,  an 
Icelandic-Danish  vocabolary  (three  separate  collections),  has 
baldly  been  equalled  in  learning  and  accuracy.  Other  dis- 
tingt^hed  philologists  are  his  successor  as  head  of  the  Latin 
school,  Bjdcn  Magnibson  Olsen  {Researches  on  Sturlunga,  Art 
At  Wise,  The  Rsaus  in  Ike  Old  Icelandic  IMerahtre—the  last 
two  woKka  in  Danish);  Finnur  J6ttsabn,  professor  at  the  Uni- 
venity  ci  Copenhagen  {History  of  the  Old  Norwepan  and  Ice- 
landic Literaiure,  in  Danish,  and  excellent  editions  of  many  old 
Icdaadic  HssrirsI  works);  and  Valt^  GuOmundsson,  lecturer 
St  the  Umversity  of  Copenhagen  (several  works  on  thet)ld  archi- 
tecture of  Scandinavia)  and  editor  of  the  influential  Icelandic 
fa'terary  and  political  review,  BimreifHn  {"  The  Locomotive  ")• 
^  See  J.  C  Pocadon,  Istandische  DichUr  der  Neuteit  (Leipsig.  1897) ; 
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ICBUUID  HOIS,  a  lichen  {Celraria  idandica)  whose  erect  or 
asceadiDg  foliaoeotts  habit  gives  it  something  of  the  appearance 
of  a  BOS,  whence  probably  the  name.  It  is  often  <^  a  pale 
chcAaot  ooloor,  but  varies  considerably,  being  sometimes  almost 
CDtirely  greyish  white;  and  grows  to  a  height  of  from  3  to  4 
ia^  the  bcaacbes  being  channelled  or  rolled  into  tubes,  which 
tominate  in  flattened  lobes  with  fringed  edges.  It  grows 
abundantly  in  the  mountainous  regions  of  northern  countries, 
aad  it  is  specially  characteristic  of  the  lava  slopes  and  plains 
of  the  west  and  north  of  Iceland.  It  is  found  on  the  mountains 
of  north  Wales,  north  England,  Scotland  and  south-west 
Iftland.  As  met  with  in  commerce  it  is  a  light-grey  harsh 
caxtilaginotts  body,  almost  destitute  of  colour,  and  having  a 
■lightly  bitter  taste.  It  contains  about  70%  of  lichenin  or 
fichca-fltaxch,  a  body  isomeric  with  common  starch,  but  wanting 
any  appeaianoe  of  structure.  It  also  yields  a  peculiar  modifica- 
tioo  of  chlorophyll,  called  thaUochlor,  fumaric  acid,  licheno- 
stearic  acid  aad  cetraric  add,  to  which  bst  it  owes  its  bitter 
taste.  It  fonns  a  nutritious  and  easily  digested  amylaceous 
food,  being  used  in  place  of  starch  in  some  preparations  of 
cocoa.  It  is  not,  however,  in  great  request,  and  even  in  Iceland 
it  is  only  habituany  resorted  to  in  seasons  of  scarcity.  Cetraric 
afid  or  cctrarin,  a  white  micro-crystalline  powder  with  a  bitter 
taste,  is  readily  soluble  in  alcohol,  and  slightly  soluble  in  water 
sad  ether.  It  has  been  recommended  for  medicinal  use,  in  doses 
of  3  to  4  grains,  as  a  bitter  tonic  and  wpentnt. 

ICB-nJkVT*  the  popular  name  for  Mpsembryanlkemwn 
oyUaUUmm,  m  hardy  annual  most  effective  for  rockwork.  It 
is  a  low.growing  spreading  herbaceous  plant  with  the  fleshy 
■tea  and  leaves  covered  with  large  glittering  papillae  which 
fnrt  it  the  appearance  of  being  coated  with  ice.  It  is  a  dry- 
coaotry  plants  native  of  Greece  and  other  parts  of  the  Mediter- 
lancaa  rogioo,  the  Canary  Islands,  South  Africa  and  California. 
Uaembryanlktmmm  is  a  large  genus  (containing  about  300 
ipecies)  of  erect  or  prostrate  flesl^  herbs  or  low  shrubs,  mostly 
Mtivcs  of  South  Africa,  and  rarely  hardy  in  the  British  Isles 
•here  ibey  are  mostly  grown  as  greenhouse  plants.  They  bear 
CBoipicooas  white,  yeUow  or  red  flowers  with  many  petals  inserted 
b  the  calyx-tube.  The  thick  fleshy  leaves  are  very  variable 
b  <h«pc,  ud  often  have  spiny  rigid  hairs  on  the  margin.  They 
sie  csKntiaBy  sonJoving  planta.  The  best-known  member  of 
the  fens  b  if.  eordifoiism,  war.  warienolmm,  with  heart-shaped 
K1V5 


green  and  silvery  leaves  and  bright  rosy-purple  flowers.  It  is 
extensively  used  for  edging  flower-beds  and  borders  during  the 
sxmimer  months. 

ICB-TACHTINO,  the  sport  of  sailing  and  racing  ice-boats. 
It  is  practised  in  Great  Britain,  Norway  and  Sweden,  to  some 
extent,  and  is  very  popular  in  Holland  and  on  the  Gulf  of  Finland, 
but  its  highest  development  is  in  the  United  Sutcs  and  Canada. 
The  Dutch  ice-yacht  is  a  flat-bottomed  boat  resting  crossways 
upon  a  planking  about  three  feet  wide  and  sixteen  long,  to  which 
are  affixed  four  steel  runners,  one  each  at  bow,  stem  and  each  end 
of  the  planking.  The  rudder  is  a  fifth  runner  fixed  to  a  tiller. 
Heavy  nuunsaHs  and  jibs  are  generally  used  and  the  boat  is 
built  more  for  safety  than  for  speed.  The  ice-boat  of  the  Gulf 
of  Finland  is  a  V-^ped  frame  with  a  heavy  plank  running 
from  bow  to  stem,  in  which  the  mast  is  stepped.  The  stem  or 
steering  ranner  is  woiked  by  a  tiller  or  wheel.  The  sail  is  a 
large  lug  and  the  boom  and  gaff  are  attached  to  the  mast  by 
travellers.  The  passengers  sit  upon  planks  or  rope  netting. 
The  Russian  boats  are  fkster  than  the  Dutch. 

In  1790  ice-yachting  was  in  vogue  on  the  Hudson  river,  its 
headquarters  b«ing  at  Poughkeepsie,  New  York.  The  type  was  a 
square  box  on  three  runners,  the  two  forward  ones  being  nailed 
to  the  box  and  the  third  acting  as  a  radder  operated  by  a  tiller. 
The  sail  was  a  flatheaded  sprit.  This  primitive  style  generally 
obtained  until  1853,  when  triangular  frames  with  "  boxes  "  for 
the  crew  aft  and  jib  and  mainsail  rig  were  introduced.  A  heavy, 
hard-riding  type  soon  developed,  with  short  gaffs,  low.  sai^ 
large  jibs  and  booms  extending  far  over  the  stem.  It  was  overi 
canvaissed  and  the  mast  was  stepped  directly  over  the  runner- 
plank,  bringing  the  centre  of  sail-balance  so  far  aft  that  the  boata 
were  apt  to  mn  away,  and  the  over-canvassing  frequently  caused 
the  windward  runner  to  swing  up  into  the  air  to  a  dangeroua 
height.  The  largest  and  fastest  example  of  this  type,  which 
prevailed  until  1879,  was  Conunodore  J.  A.  Roosevelt's  first 
"  Icicle,"  which  measured  69  ft.  over  all  and  carried  1070  sq.  ft. 
of  canvas.  In  1879  Mr  H.  Relyea  built  the  "  Robert  Scott, " 
which  had  a  single  backbone  and  wire  guy-ropes,  and  it  became 
the  model  for  idl  Hudson  river  ice-yachts.  Masts  were  now 
stepped  farther  forward,  jibs  were  shortened,  booms  cut  down, 
and  the  centre  of  sail-boiance  was  brought  more  inboard  and 
higher  up,  causmg  the  centres  of  effort  and  resistance  to  come 
more  in  harmony.  The  shallow  steering-box  became  eUipticaL 
In  x88i  occurred  the  first  race  for  the  American  Challenge 
Peimant,which  represents  the  championship  of  the  Hudson  river, 
the  clubs  competing  including  the  Hudson  rivet.  North  Shrews- 
bury, Orange  lake,  Newburi^  and  Carthage  Icc-Yacht  Clubs. 
The  races  are  usually  sailed  five  times  round  a  triangle  of  which 
each  leg  measures  one  mile,  at  least  two  of  the  legs  being  to 
windward.  Ice-yachts  are  divided  into  four  classes,  carrying 
respectively  600  sq.  ft.  of  canvas  or  more,  between  450  and 
600,  between  300  and  450,  and  less  than  300  sq.  ft.  Ice-yachting 
is  very  popular  on  the  Great  Lakes,  both  in  the  United  States 
and  Canada,  the  Kingston  (Ontario)  Club  having  a  fleet  of  over 
35  saiL  Other  important  centres  of  the  sport  are  Lakes  Minne- 
tonka  and  White  Bear  in  Minnesota,  Lakes  Winnebago  and 
Pepin  in  Wisconsin,  Bar  Harbor  lake  in  Maine,  the  St  Lawrence 
river,  Quinte  Bay  and  Lake  Champlain. 

A  modem  ice-yacht  is  made  of  a  single-piece  backbone 
the  entire  length  of  the  boat,  and  a  mnner-plank  upon  which 
it  rests  at  right  angles,  the  two  forming  a  kite-shaped  frame. 
The  best  woods  for  these  pieces  are  basswood,  butternut  and 
pine.  They  are  cut  from  the  log  in  such  a  way  that  the  heart  of 
the  timber  expands,  giving  the  planks  a  permanent  curve,  which, 
in  the  finished  boat,  is  turned  upward.  The  two  forward  mnners, 
usually  made  of  soft  cast  iron  and  about  a  ft.  7  in.  long  and  3^ 
in.  high,  are  set  into  oak  frames  a  little  over  5  ft.  long  and 
S  in.  high.  The  runners  have  a  cutting  edge  of  90%,  though  a 
V-shaped  edge  is  often  preferred  for  radng.  The  mddcr  is  a 
runner  about  3  ft.  7  in.  long,  worked  by  a  tiller,  sometimes  made 
very  long,  7^  ft.  not  being  uncommon.  This  enables  the  helms- 
man to  lie  in  the  box  at  full  length  and  steer  with  his  feet, 

leaving  his  hands  free  to  tend  the  sheet.    Masta  and  spars  arc 
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generally  made  hoOow  for  ndng-yachU  and  the  riggiiig  is 
pliable  steel  wire.  The  sails  are  of  lo-oa.  duck  for  a  boat 
carrying  400  sq.  ft.  of  canvas.  They  have  very  high  peaks, 
short  hoists  and  long  booms.  The  mainsail  and  jib  rig  is  general, 
but  a  double-masted  lateen  rig  has  been  found  advantageous. 
The  foremost  ice-yacht  builder  of  America  is  G.  E.  fiuckhout 
of  Poughkeepsie. 

I  An  ice-yacht  about  40  ft.  in  length  will  cany  6  or  7  passengers 
or  crew,  who  are  distributed  in  such  a  manner  as  to  preserve  the 
balance  of  the  boat.  In  a  good  breeze  the  crew  lie  out  on  the 
windward  side  of  the  runner-plank  to  balance  the  boat  and 
reduce  the  pressure  on  the  leeward  runner.  A  course  of  20  m. 
with  many  turns  has  been  sailed  on  the  Hudson  in  less  than 
48  minutes,  the  record  for  a  measuxed  mile  with  flying  start 
being  at  the  rate  of  about  7a  m.  an  hour.  In  a  high  wind, 
however,  ice-yachts  often  move  at  the  rate  of  8$  and  even  90  m. 
an  hour. 

)  Several  of  the  laws  of  ice  navigation  seem  marvellous  to  the 
uninitiated.  Conunodore  Irving  Grinnell,  who  has  made  a 
scientific  study  of  the  sport,  says:  "  The  two  marked  pecu- 
liarities of  ice-yachting  which  cause  it  to  differ  materially  from 
yachting  on  the  sea  are:  (i)  Sailing  faster  than  the  wind. 
(2)  Sheets  flat  aft  under  all  circumstances."  Mr  H.  A.  Buck, 
in  the  *^  Badminton  Library,"  Skating,-  Curlingf  Tobogganing, 
kc.,  thus  explains  these  paradoxes.  An  ice-boat  sails  faster 
than  the  wind  because  she  invariably  sails  at  some  angle  to  it. 
The  momentum  is  increased  by  every  puff  of  wind  striking 
the  sails  obliquely,  until  it  is  finally  equalled  by  the  increase 
of  friction  engendered.  Thus  the  continued  bursts  of  wind 
against  the  sails  cause  a  greater  accumulation  of  speed  in  the 
ice-yacht  than  is  possessed  by  the  wind  itself.  When  the  boat 
sails  directly  before  the  wind  she  is,  like  a  balloon,  at  its  mercy, 
and  thus  does  not  sail  faster  than  the  wind.  The  ice-yacht 
always  sails  with  its  sheets  flat  aft,  because  the  greater  speed 
of  the  boat  changes  the  angle  at  which  the  wind  strikes  the  sail 
from  that  at  which  it  would  strike  if  the  yacht  were  stationary 
to  such  a  degree  that,  in  whatever  direction  the  yacht  is  sailing, 
the  result  is  always  iht  same  as  if  the  yacht  were  close-hauled 
to  the  wind.  It  follows  that  the  yacht  is  actually  overhauling 
the  wind,  and  her  canvas  shivers  as  if  in  the  wind's  eye.  When 
eased  off  her  momentum  becomes  less  and  less  until  it  drops 
to  the  velocity  of  the  wind,  when  she  can  readily  be  stopped 
by  being  spun  round  and  brought  head  to  the  wind.  The 
latter  method  is  one  way  of  "  coming  to,"  instead  of  luffing 
up  in  the  usual  way  from  a  beam  wind.  In  beating  to  windward 
an  ice-boat  a  handled  like  a  water  yacht,  though  she  points 
more  closely. 

On  the  bays  near  New  York  a  peculiar  kind  of  ice-boat  has 
developed,  called  scooter,  which  may  be  described  as  a  toboggan 
with  a  sail.  A  typical  scooter  is  about  1 5  ft.  long  with  an  extreme 
beam  of  5  ft.,  perfectly  oval  in  form  and  flat.  It  has  mainsail 
and  jib  carried  on  a  mast  9  or  10  ft.  long  and  set  well  aft,  and  is 
provided  with  two  long  parallel  metal  runners.  There  is  no 
rudder,  the  scooter  being  steered  entirely  by  trimming  the  sails, 
particiilarly  the  jib.  As  the  craft  is  flat  and  buoyant  it  sails 
well  in  water,  and  can  thus  be  used  on  very  thin  ice  without 
danger.  A  speed  of  50  m.  an  hour  has  been  attained  by  a  scooter 
(see  Outing  for  March  1905). 

See  Ice  Sports,  in  the  "Isthmian  Library":  Skating,  Curling, 
Tobogganing,  fire,  in  the  "  Badminton  Library." 

I-€H'ANO  (Yx-cb'ano,  anciently  known  as  Yi4ing),  a  town 
of  China  in  the  province  of  Hu-peh,  one  of  the  four  ports  opened 
to  foreign  trade  by  treaty  in  1877.  It  is  situated  in  30*  42'  N. 
and  (approximately)  x  xx**  20'  E.,  on  the  Yangtsze-Kiang,  xooo  m. 
from  Shanghai.  Built  on  the  left  bank  of  the  river  where  it 
escapes  from  the  ravines  and  gorges  which  for  350  m.  have 
imprisoned  its  channel,  I-ch'ang  is  exposed  to  considerable 
risk  of  floods;  in  1870  the  waters  rose  20  ft.  in  one  day,  and 
the  town  had  many  of  its  houses  and  about  half  of  its  wall  swept 
away.  The  first  English  vessels  to  ascend  the  river  as  far  as 
I-ch*ang  were  those  of  Admiral  Sir  James  Hope's  expedition 
in  x86i.    All  cargo  to  or  from  Szech'uen  is  here  traxuhipped 


from  steamer  to  juxik,  or  tic*  vertd.  About  to  m.  abow  I-ch'sag 

the  famed  scenery  of  the  Yangtszc  gorges  be^ais.    Through 

these  the  great  river  runs  in  a  series  ci  rapids,  whidi  nuke 

navigation  by  vessels  of  any  size  extremely  diflinih.    A  voy 

large  trade,  nevertheless,  is  carried  on  by  this  route  betveea 

Chungk'ing  and  I-ch'ang.   As  a  local  centre  of  distribatiaB  tUi 

port  is  of  no  great  consequence,  the  transhipment  trade  vitk 

Szech'uen  being  almost  its  atAt  business.    The  populatioDis, 

estimated  at  3S,ooou    The  number  of  foreign  residents  is  voy 

small,  trade  bdng  carried  on  by  Chixieae  agents.    Before  the 

anti-opitmi  campaign  of  1906  (see  Chima)  opium  was  moch 

grown.    The  traide  of  the  port  amounted  in  1899  to  £s5ii''9i 

and  in  X904  to  £424,442,  the  principal  import  being  ootton 

yam  and  the  pxindpal  eiqwrt  c^ium. 

ICHNEUMON  (Or.  Ixftbiiuif,  from  Ix^fav,  to  track  out), 

the  common  name  of  the  North  African  representative  of  s 

number  of  small  weasd-shaped  msmmsls  bckm^ng  to  the 

carnivorous   family    Vipenidae;   the    Indian  repttsentativts 

of  the  group  being  known  as  moxigoosea.    A  laite  number  of 

spedes  of  the  type  genus  are  known,  and  range  over  southcn 

Asia  and  all  Africa,  the  typical  Herpeslesichnenmontlaooccaniag 

in  the  south  of  Spain.    The  latter  is  an  inhabitant  of  Ea^ 

and  the  north  of  Africa,  where  it  b  known  to  foreign  resideDts 

as  "  Pharaoh's  rat."  It  is  covered  with  long  harsh  fur  of  a  tawiij- 

grey  colour,  darker  on  the  head  and  along  the  middle  of  the 

back,  its  legs  reddish  and  its  feet  and  tail  black.  It  lives  iarply 

on  rats  and  mice,  birds  and  reptiles,  and  for  this  reason  it  ii 

domesticated.    It  is,  however,  fond  of  poultry  and  theb  eggi, 

and  its  depredations  among  fovds  detract  from  its  merits  ss  s 

vermin-killer.    During  the  intmdations  of  the  Nile  it  is  ssid 

to  approach  the  habitations  of  man,  but  at  other  sessm 

it  keeps  to  the  fields  and  to  the  banks  of  the  river.    The  loditt 

mongoose  {H.  mungo)  is  considerably  smaller  than  the  Egyptisa 

animal,  with  fur  of  a 

pale-grey  colour,  the 

hain   being   largely 

white -ringed,   while 

the    cheeky    and 

throat  are  more  or 

less   reddish.     Like  _,       ...  /«   ^  ^    •  r_      _\ 

the  former  it  is  fre-   Egyptian  Ichneumon  (Herperfer  «*!««■). 

quently  domesticated.  It  is  especially  serviceable  ui  India  ts  s 
serpent-killer,  destroying  not  only  the  eggs  and  young  of  these 
creatures,  but  killing  the  most  venomous  adult  snakes.  The 
fact  that  it  aurvives  those  encounten  haa  led  to  the  belief 
that  it  either  enjoys  immunity  from  the  effects  of  snsie 
or  that  after  being  bitten  it  haa  recourse,  as  the 
mamtain,  to  the  root  of  a  plant  as  an  antidote, 
been  found,  however,  that  when  actually  bitten 
it  falls  a  victim  to  the  poison  as  rapidly  as  other  mammab, 
while  there  is  no  evidence  of  its  seeking  a  vegetable  antidote.  The 
truth  seems  to  be  that  the  mongoose,  by  its  exceeding  agility 
and  quickness  of  eye,  avoids  the  fangs  of  the  snake  whfle  finog 
its  own  teeth  in  the  back  of  the  reptile'a  neck.  Moreover, 
when  excited,  the  mongoose  erects  its  long  stiff  hair,  and  it 
must  be  very  difficult  for  a  snake  to  drive  its  fangs  through 
this  and  the  thick  skin  which  all  the  members  of  the  genusposscst. 
The  mongoose  never  hesitates  to  attack  a  snake;  the  xnooeot 
he  sees  his  enemy, "  his  whole  luiture,"  writes  a  q;>ectator  of  ok 
of  those  fights,  "  appears  to  be  changed.  His  fur  stands  on  cod, 
and  he  presents  the  incarnation  of  intense  rage.  The  snake 
invariably  attempts  to  escape,  but,  finding  it  impossible  to  cvsde 
the  rapid  onslaught  of  the  mongoose,  raises  his  crest  and  lashes 
out  fiercely  at  his  little  persecutor,  who  seems  to  delight  in  dodg- 
ing out  of  the  way  just  in  time.  This  goes  on  until  the  mongoose 
sees  his  opportunity,  when  like  lightning  he  rushes  in  sod 
seizes  the  snake  with  his  teeth  by  the  back  of  the  neck  dose 
to  the  head,  shaking  him  as  a  terrier  does  a  rat.  These  tsclks 
are  repeated  until  the  snake  is  killed."  The  mongooae  is  equally 
dexterous  In  killing  rats  and  other  four-footed  vermin. 

ICHNBUMON-FLT.   a   general   name  appUed   to  parasitic 
insects  of  the  section  Ichneumonoidea  (or  Entomopkaga),  order 
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HymtmopUraf  from  the  typicti  genus  IckneitnuH,  belonging  to 
t^  chief  family  of  that  lection— itself  fancifully  so  called 
after  the  Egyptian  mammal  {Herpestes).  The  species  of  the 
familin  (/c&imMMnstfM,  Braconidas,  EeaniidaSt  ProcMrypidaCt 
and  Cka!cilHdat  are  often  indiscriminately  called  "  Ichneumons.  " 
but  the  "  soper-family  "  of  the  Ichneumonoidea  in  the  dassifica- 
tioD  of  W.  H.  Ashmead  contains  only  the  Bvaniidaet  the  Suph- 
omUae^  and  the  large  assemblage  of  insects  usually  included 
in  the  tvo  families  of  the  Ickneumonidae  and  the  Braconidatt 
which  are  respectively  equivalent  to  the  Ickneumones  gmuini 
aad  /.  odseiti  of  older  naturalists,  chiefly  differing  in  the  former 
having  two  recurrent  nerves  to  the  anterior  wing, whilst  the  latter 
has  <mly  one  such  nerve.  The  Ickneumonidae  proper  are  one 
of  the  moat  extensive  groups  of  insects.  Gravenhorst  described 
some  1650  European  species,  to  which  considerable  subsequent 
additioas  have  been  made.  There  are  6  sub-families  of  the 
iekneaamamiae,  vis.  the  Icknettmoninae,  Cryplinae,  Agriolypinae, 
Opkiamituu,  Trypkcninae  and  Pimplinae,  differing  considerably 
in  siae  and  fades,  but  united  in  the  common  attribute  of  being, 
in  thdr  earlier  stages,  parasitic  upon  other  insects.  They  have 
an  fang  narrow  bodies;  a  small  free  head  with  long  filiform 
or  setaceous  antennae,  which  are  never  elbowed,  and  have 
always  mote  than  sixteen  joints;  the  abdomen  attached  to  the 
thocax  at  its  hinder  extremity  between  the  base  of  the  posterior 
coxae,  aad  provided  in  the  female  with  a  straight  ovipositor 
often  csKTted  and  very  long;  and  the  wings  veined,  with  perfect 
ccOs  on  the  disk  of  the  front  pair.  Ashmead  proposes  to  separate 
the  Agnatypidae  (which  are  remarkable  for  their  aquatic  habit, 
being  parasitic  on  caddis-worms)  from  the  Ickneumonidae  on 
aoooont  of  their  firm  ventral  abdominal  segments  and  spined 
y^|^»iiwm  He  also  separates  from  the  Braconidae  the  Alysiidae 
as  a  distinct  family;  they  have  peculiar  mandibles  with  out- 
tamed  tips. 

Their  parasitic  habits  render  these  flies  of  great  importance 
in  the  economy  of  nature,  as  they  serve  to  check  any  inordinate 
iacrcaae  in  the  numbers  of  injurious  insects.  Without  their 
aid  it  would  in  many  cases  be  impossible  for  the  agriculturist 
to  hold  his  own  against  the  ravages  of  his  minute  insect  foes, 
whose  habits  are  not  sufficiently  known  to  render  artificial 
checks  or  destroying  agents  available.  The  females  of  all  the 
Bpedes  are  constantly  on  the  alert  to  discover  the  proper  living 
food  for  their  own  larvae,  which  are  hatched  from  the  eggs  they 
deposit  in  or  on  the  eggs,  larvae  or  pupae  of  other  insects  of  all 
ordrra,  chiefly  Lepidopleraf  the  caterpillars  of  butterflies  and 
moths  being  specially  attacked  (as  alM  are  spiders).  Any  one 
who  has  watched  insect  life  during  the  summer  can  hardly  have 
faded  to  notice  the  busy  way  in  which  the  parent  ichneumon, 
a  small  (oar-winged  fly,  with  constantly  vibrating  antennae, 
«^w>fc—  lor  her  prey;  and  the  clusters  of  minute  cocoons  round 
the  fcflains  of  some  cabbage^butterfly  caterpillar  must  also 
have  been  observed  by  many.  This  is  the  work  of  A  panicles 
(or  MicroiatUr)  gfomeratus,  oat  of  the  Braconidae,  which  in 
days  past  was  a  source  of  disquietude  to  naturalists,  who  believed 
that  the  life  of  the  one  defunct  larva  had  transmigrated  into 
the  anmerous  smaller  flies  reared  from  it.  Ichneumon-flies 
which  attack  external  feeders  have  a  short  ovipositor,  but  those 
attached  to  wood-feeding  insects  have  that  organ  of  great  length, 
for  the  purpoae  of  reaching  the  haunts  of  their  concealed  prey. 
Thas  a  species  from  Japan  {Bracon  pendrator)  has  its  ovipositor 
nine  times  the  length  of  the  body;  and  the  Urge  spedcs  of 
Kkyna  and  Bpkialtes,  parasitic  on  Sirex  and  large  wood-boring 
beetles  hi  temperate  Europe,  have  very  long  instruments  (with 
which  when  handled  they  wiU  endeavour  to  sting,  sometimes 
pcnctiatjag  the  skin),  in  order  to  get  at  their  secreted  victims. 
A  coounoo  reddish-coloured  species  of  Opkion  (0.  obscurum), 
with  a  sahre-shaped  abdomen,  is  noteworthy  from  the  fact  of 
its  eggs  being  attached  by  stalks  outside  the  body  of  the 
caterpillar  of  the  puss-moth  {Cemra  vintda).  Lepidopterists 
to  bre«i  the  latter  cut  off  the  eggs  of  the  parasite  with 

of  the  ichneumon-flies  are  white,  fleshy,  cylindrical, 
the  nujority  of  them  spin  silk  cocoons  before 


pupating,  often  in  a  mass  (sometimes  almost  geometrically), 
and  sometimes  in  layers  of  different  colours  and  texture. 

Authorities. — ^Among  the  older  works  on  Ichneumonoidea  nuy 
be  specially  mentioned  J.  L.  K.  Gravenborst,  Ickneumonotogia 
Europaea  (Breslau.  iSao);  A.  H.  Haliday  {Entom.  Mat.  i.-v.,  1833- 
1838).  and  A.  Fdrster  {yerkandl.  Natwrkist.  Ver.  Rheinl.  u,  Westpk. 
xix..  XXV.,  1862,  1868).  Full  reference  to  the  systematic  literature 
of  the  group  will  be  found  in  C.  G.  de  Dalla  Torre's  CaUdogus 
hymenopterorumt  vols,  ill.,  iv.  (Leiprig,  1898-1903),  and  a  compre- 
hensive sumnury  in  W.  H.  Ashmead  s  recent  memoir  {Proc.  U^. 
Nat.  Mus.  xxilL,  1901).  For  the  British  species  consult  C.  Morley, 
Ichneumons  of  Great  Britain  (Plymouth,  1903),  and  T.  A.  MarBhall 
{Trans.  Entom.  Soe.,  1885-1899).  (G.  H.  C.) 

ICHNOGRAPHY  (Gr.  txpot,  a  trace,  and  Ypo^,  description), 
in  architecture,  a  term  defined  by  Vitruvius  (i.2)  as  "  the  groimd- 
plan  of  the  work,"  i.e.  the  geometrical  projection  or  horizontal 
section  representing  the  pUn  of  any  building,  taken  at  such  a 
level  as  to  show  the  outer  walls,  with  the  doorways,  windows, 
fireplaces,  &&,  and  the  correct  thickness  of  the  walls;  the 
position  of  piers,  columns  or  pilasters,  courtyards  and  other 
features  which  constitute  the  design. 

ICHTHYOLOGY  (from  Gr.  Ixfiin,  fish,  and  yiyos,  doctrine  or 
treatise),  the  branch  of  xoology  which  treats  of  the  internal 
and  external  structure  of  fishes,  their  mode  of  life,  and  their 
distribution  in  space  and  time.  According  to  the  views  now  gener- 
ally adopted,  all  those  vertebrate  aninuds  are  referred  to  the 
class  of  fishes  which  combhie  the  following  characteristics: 
thby  live  in  water,  and  by  means  of  gills  or  branchiae  breathe 
air  dissolved  in  water;  the  heart  consists  of  a  single  ventricle 
and  single  atriimi;  the  limbs,  if  present,  are  modified  into  fins, 
supplemented  by  unpaired  median  fins;  and  the  skin  is  either 
naked  or  covered  with  scales  or  with  osseous  plates  or  bucklers. 
With  few  exceptions  fishes  are  oviparous.  There  are,  however, 
not  a  few  memben  of  this  class  which  show  a  modification  of 
one  or  more  of  these  characteristics,  and  which,  nevertheless, 
cannot  be  separated  from  it. 

L  HZSTOIY  AND  LiTEBATITSS  DOWN  TO  1880 

The  commencement  of  the  history  of  ichthyology  coincides 
with  that  of  zoology  generally.  Aristotle  (384-323  b.c.)  had  a 
perfect  knowledge  of  the  general  structure  of  fishes,  which  he 
clearly  discriminates  both  from  the  aquatic  animals  with  lungs 
and  mammae,  i.e.  Cetaceans,  and  from  the  various  groups  of 
aquatic  invertebrates.  According  to  him:  "  the  special  charac- 
teristics of  the  true  fishes  consist  in  the  branchiae  and  fins,  the 
naajority  having  four  fins,  but  those  of  an  elongate  form,  as  the 
eels,  having  two  only.  Some,  as  the  Uuraena,  lack  the  fins 
altogether.  The  rays  swim  with  their  whole  body,  which  is 
spread  out.  The  branchiae  are  sometimes  furnished  with  an 
operculum,  sometimes  they  are  without  one,  as  in  the  cartila- 
ginotis  fishes.  ...  No  fish  has  hain  or  feathen;  most  are 
covered  with  scales,  but  some  have  only  a  rough  or  a  smooth  ' 
skin.  The  tongue  is  hard,  often  toothed,  and  sometimes  so  much 
adherent  that  it  seems  to  be  wanting.  The  eyes  have  no  h'ds, 
nor  are  any  eara  or  nostrils  visible,  for  what  takes  the  place 
of  nostrils  is  a  blind  cavity;  nevertheless  they  have  the  senses 
of  tasting,  smelling  and  hearing.  All  have  blood.  All  scaly 
fishes  are  oviparous,  but  the  cartilaginous  fishes  (with  the  excep- 
tion of  the  sea-devil,  which  Aristotle  places  along  with  them) 
are  viviparous.  All  have  a  heart,  liver  and  gall-bUdder;  but 
kidneys  and  urinary  bladder  are  absent.  They  vary  much 
in  the  structure  of  their  intestines:  for,  whilst  the  mullet  has 
a  fleshy  stomach  like  a  bird,  others  have  no  stomachic  dilatation. 
Pyloric  caeca  are  close  to  the  stomach,  and  vary  in  number; 
there  are  even  some,  like  the  majority  of  the  cartilaginous  fishes, 
which  have  none  whatever.  Two  bodies  are  situated  along 
the  spine,  which  have  the  function  of  testicles;  they  open 
towards  the  vent,  and  are  much  enlarged  in  the  spawning 
season.  The  scales  become  harder  with  age.  Not  being  pro- 
vided with  lungs,  fishes  have  no  voice,  but  several  can  emit 
grunting  sounds.  They  sleep  like  other  animals.  In  most 
cases  the  females  exceed  the  males  in  size;  and  in  the  rays 
and  sharks  the  male  is  distinguished  by  an  appendage  on  each 
side  of  the  vent." 
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Aristotle's  infonnation  on  the  habits  of  fishes,  their  migrations, 
mode  and  time  of  propagation,  and  economic  uses  is,  so  far 
as  it  has  been  tested,  surprisingly  correct.  Unfortunately,  we 
too  often  lack  the  means  of  recognizing  the  species  of  which 
he  gives  a  description.  His  ideas  of  H)edfic  distinction  were 
as  vague  as  those  of  the  fishermen  whose  nomenclature  he 
adopted;  it  never  occurred  to  him  that  vernacular  names 
are  subject  to  change,  or  may  be  entirely  lost  in  course  of  time, 
and  the  difficulty  of  identifying  his  spedea  is  further  increased 
by  the  circumstance  that  sometimes  several  popular  names 
are  applied  by  him  to  the  same  fish,  or  different  stages  of  growth 
are  designated  by  distinct  names.  The  number  of  fishes  known 
to  Aristotle  seems  to  have  been  about  one  hundred  and  fifteen, 
all  of  which  are  inhabitants  of  the  Aegean  Sea. 

That  one  man  should  have  laid  so  sure  a  basis  for  future 
progre»  in  zoology  is  less  surprising  than  that  for  about  eighteen 
centuries  a  science  which  seemed  to  offer  particular  attractions 
to  men  gifted  with  power  of  observation  was  no  further  advanced. 
Yet  such  is  the  case.  Aristotle's  successors  remained  satisfied 
to  be  his  copiers  or  conunentators,  and  to  collect  fabulous  stories 
or  vague  notions.  With  few  exceptions  (such  as  Ausonius, 
who  wrote  a  small  poem,  in  which  he  describes  from  his  own 
observations  the  fishes  of  the  Moselle)  authors  abstained  from 
original  research;  and  it  was  not  until  about  the  middle  of  the 
x6th  century  that  ichthyology  made  a  new  step  in  advance 
by  the  appearance  of  Belon,  Rondelet  and  Salviani,  who  almost 
simultaneously  published  their  great  works,  by  which  the  idea 
of  species  was  established. 

P.  Belon  travelled  in  the  countries  bordering  on  the  eastern 
part  of  the  Mediterranean  in  the  years  1 547-1 550;  he  collected 
0gj^^  rich  stores  of  positive  knowledge,  whidi  he  embodied 
in  several  works.  The  one  most  important  for  the 
progress  of  ichthyology  is  that  entitled  De  aqitalUibus  libri  duo 
(Paris,  1553).  Belon  knew  about  one  hundred  and  ten  fishes, 
of  which  he  gives  rude  but  generally  recognizable  figures. 
Although  Belon  rarely  gives  definitions  of  the  terms  used  by  him, 
it  is  not  generally  very  difficult  to  ascertain  the  limits  which 
he  intendeid  to  assign  to  each  division  of  aquatic  animals.  He 
very  properly  divides  them  into  such  as  are  provided  with  blood 
and  those  without  it — two  divisions  corresponding  in  modern 
language  to  vertebrate  and  invertebrate  aquatic  animals.  The 
former  are  classified  by  him  according  to  size,  the  further  sub- 
divisions being  based  on  the  structure  of  the  skeleton,  mode  of 
propagation,  number  of  limbs,  form  of  the  body  and  physical 
character  of  the  habitat. 

The  work  of  the  Roman  ichthyologist  H.  Salviani  (x5i4-x57a), 
bean  evidence  of  the  high  social  position  which  the  author 
jt^l^^w  held  as  physician  to  three  popes.  Its  title  is  il^Mi/t/tifiK 
animalium  historia  (Rome,  1554-1557,  fol.).  It  treats 
exclusively  of  the  fishes  of  Italy.  Ninety-two  species  are  figured 
on  seventy-six  plates,  which,  as  regards  artistic  execution,  are 
masterpieces  of  that  period,  although  those  specific  characteristics 
which  nowadays  constitute  the  value  of  a  zoological  drawing 
were  overlooked  by  the  author  or  artist.  No  attempt  is  made 
at  a  natural  classification,  but  the  allied  forms  are  generally 
placed  in  close  proximity.  The  descriptions  are  equal  to  those 
given  by  Belon,  entering  much  into  the  details  of  the  economy 
and  uses  of  the  several  species,  and  were  evidently  composed 
with  the  view  of  collecting  in  a  readable  form  all  that  might 
prove  of  interest  to  the  class  of  society  in  which  the  author 
moved.  Salviani's  work  is  of  a  high  order.  It  could  not  fail 
to  render  ichthyology  popular  in  the  country  to  the  fauna  of 
which  it  was  devoted,  but  it  was  not  fitted  to  advance  ichthy- 
ology as  a  science  generally;  in  t!.is  respect  Salviani  is  not  to 
be  compared  with  Rondelet  or  Be!on. 

G.  Rondelet  (1507-1557)  had  the  great  advantage  over  Belon 
of  having  received  a  medical  education  at  Paris,  and  especially 
Jfojufcfcf  ^^  having  gone  through  a  complete  course  of  inst  ruction 
in  anatomy  as  a  pupil  cf  Guentherus  of  Andemach 
This  is  conspicuous  throughout  his  works — Libit  de  piscibus 
marinis  (Lyons,  1554);  and  U niter sae  aquatilium  historiae 
pars  altera  (Lyons,  1 555).    Nevertheless  they  cannot  be  regarded 


as  more  than  considerably  enlarged  editk>ns  of  Belon's 
For,  although  he  worked  independently  of  the  latter,  the  system 
adopted  by  him  is  characterized  by  the  same  absence  of  tbe  tme 
principles  of  classification.  His  work  is  almtet  entirely  limited 
to  European  and  chiefly  to  Mediterranean  forms,  and  comprises 
no  fewer  than  one  hundred  and  ninety-seven  marine  and  forty* 
seven  fresh-water  fishes.  His  descriptions  are  more  CMnpkte 
and  his  figures  much  more  accurate  than  those  of  Belon;  and  the 
specific  account  is  preceded  by  introductory  chapters,  in  which 
he  treats  in  a  general  manner  of  the  distinctions,  the  external 
and  internal  parts,  and  the  economy  of  fishes.  Like  Belon,  be  bad 
no  conception  of  the  various  categories  of  classification — ochi> 
founding  throughout  his  work  the  terms  "  genus  "  and  *'  specscs," 
but  he  had  an  intuitive  notion  of  what  his  sucoessocs  cmUed  a 
"  spedes,"  and  his  principal  object  was  to  give  as  much  infcwzna- 
tion  as  possible  refl^ing  such  spedes. 

For  nearly  a  century  the  works  of  Bekm  and  Rondelet  ood- 
tinued  to  be  the  standard  works  on  ichthyology;  bat  tbe 
sdence  did  not  remain  stationary  during  that  period.  The 
attention  of  naturalists  was  now  directed  to  the  fauna  ci  foreign 
a>untries,  espedally  of  the  Spanish  and  Dutch  possessioas  in  tbe 
New  World;  and  in  Europe  the  establishment  of  anatomical 
schools  and  academies  led  to  careful  investigation  of  the  internal 
anatomy  of  the  most  remarkable  European  forms.  Limited  as 
these  efforts  were  as  to  thdr  scope,  they  were  sufficiently  nomerous 
to  enlarge  the  views  of  naturalists,  and  to  destroy  that  fatal 
dependence  on  preceding  authorities  which  had  kept  in  bonds 
even  Ronddet  and  Bdon.  The  most  noteworthy  <rf  those 
engaged  in  these  inquiries  in  tropical  countries  were  W.  I^so 
and  G.  Marcgrave,  who  accompanied  as  physicians  the  I>atch 
governor.  Count  Maurice  of  Nassau,  to  Bradl  (1630-1644). 

Of  the  men  who  left  records  of  ihtir  anatomical  rcsearcfacs, 
we  may  mention  Borelli  (1608^x679),  who  wrote  a  work  De  mattL 
animalium  (Rome,  1680, 4to),  in  which  he  explained  the  mechan- 
ism of  swimming  and  the  function  of  the  air-bUddcr;  M. 
Malpighi  (162&-X694),  who  examined  the  optic  nerve  of  the 
sword-fish;  the  cdebrated  J.  Swammerdam  (I637-X680),  who 
described  the  intestines  of  numerous  fishes;  and  J.  Dnvemcx 
(1648- 1730),  who  investigated  in  detail  the  organs  of  rcq»mtioii. 

A  new  era  in  the  history  of  ichthyology  commences  with  Ray. 
Willughby  and  Artedi,  who  were  the  first  to  recognize  the  true 
prindples  by  which  the  nattiral  affinities  of  animals  should  be 
determined.  Thdr  laboun  stand  in  so  intimate  a  connexion 
with  each  other  that  they  represent  but  one  great  step  in  the 
progress  of  this  sdence. 

J.  Ray  (1628-1705)  was  the  friend  and  guide  of  F.  WiDaghby 
(1635-1672).  They  found  that  a  thorough  reform  in  the  Bietbod 
of  treating  the  vegetable  and  animal  kingdoms  had 
become  necessary;  that  the  only  way  of  brining 
order  into  the  existing  chaos  was  by  arranging  the 
various  forms  according  to  their  structure.  They 
therefore  substituted  facts  for  speculation,  and  one  of  tbe  first 
results  of  this  change,  perhaps  the  most  important,  was  that. 
having  recognized  "spedes"  as  such,  they  defined  the  term  and 
fixed  it  as  the  starting-point  of  all  sound  zoological  knowledge. 

Although  they  had  divided  their  work  so  that  Ray  attended 
to  the  plants  principally,  and  Willughby  to  the  animals,  the 
Historia  piscium  (Oxf.,  1686),  which  bears  Willu^by's  name 
on  the  title-page  and  was  edited  by  Ray,  is  their  joint  production. 
A  great  part  of  the  observations  contained  in  it  were  collected 
during  the  journeys  they  made  together  in  Great  Britain  and  ia 
the  various  countries  of  Europe. 

By  the  definition  of  fishes  as  animals  with  blood,  breathing 
by  gills,  provided  with  a  single  ventricle  of  the  heart,  and  cither 
covered  with  scales  or  naked,  the  Cetaceans  are  exduded.  Tbe 
fishes  proper  are  arranged  primarily  according  to  the  cartQaginous 
or  the  osseous  nature  of  the  skeleton,  and  then  subdivided 
according  to  the  general  form  of  the  body,  the  presence  or  the 
absence  of  ventral  fins,  the  soft  or  the  spinous  structure  of  tbe 
dorsal  rays,  the  number  of  dorsal  fins.  &c.  No  fewer  than  four 
hundred  and  twenty  spedes  are  thus  arranged  and  described, 
of  which  about  one  hundred  and  eighty  were  known  to  the 
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Autbon  from  personal  examinatioo— a  comparatively  small 

proportioa»  but  descriptions  and  figures  still  formed  in  great 

Bcasnre  tbe  substitute  for  our  modem  collections  and  museums. 

mth  the  increasing  accumulation  of  forms,  tbe  want  of  a  fixed 

noracndature  had  become  more  and  more  felt. 
Peter  Artedi  (i  705<-i  734)  would  have  been  a  great  ichthyologist 

if  Ray  or  WiOu^by  had  not  preceded  him.  But  he  was  fully 
conscious  of  the  fact  that  both  had  prepared  the  way 
lor  him,  and  therefore  he  did  not  fail  to  reap  every 

possible  advantage  from  their  labours.    His  work,  edited  by 

Linnaeus,  is  divided  as  follows: — 

(1)  la  the  BMicUuoi  ickihyohpca  Artedi  gives  a  very  complete 
Vat  oi  an  preceding  authors  who  haid  written  on  fishes,  with  a  critical 
asalyw  ci  their  works,  (a)  The  Pkihsophia  icJUkyoloeua  b  devoted 
to  a  dcacriptioo  of  the  external  and  internal  parts  of  fishes;  Artedi 
fixes  a  predae  terminology  for  all  the  various  modifications  of  the 
ocgaiu.  distinguishing  between  those  characters  which  determine  a 
geniu  aiad  such  as  indicate  a  species  or  merely  a  variety;  in  fact 
be  establishes  the  method  and  principles  which  subsequently  have 
guided  evcnr  systematic  ichthyologist.  (3)  The  Genera  fiscium 
cootains  weil-defioed  diagnoses  of  forty-five  genera,  for  which  he 
has  fiaed  an  unchangeable  nomenclature.  U)  in  the  SPecies  pisdum 
descripcioos  ci  seventy-two  species,  examined  by  himself,  are  given — 
dncripcions  which  even  now  are  models  of  exactitude  and  method.  - 
(S)  Fiaally.  in  the  Synonymia  pisdum  references  to  all  prevbus 
authors  are  arranged  for  every  species,  very  much  in  the  manner 
which  is  adopted  ui  the  systematic  works  of  the  present  day. 

Artedi  has  been  justly  called  the  father  of  ichthyology.  So 
■«imit-»KU  was  his  treatment  of  the  subject,  that  even  Linnaeus 
could  only  modify  and  add  to  it.  Indeed,  so  far  as 
ichthyology  is  concerned,  Linnaeus  has  scarcely 
dooe  anything  besrond  applying  binominal  terms  to  the  species 
properly  described  and  classified  by  Artedi.  His  classification 
of  the  gmera  appears  in  the  xath  edition  of  the  SysUma  thus: — 

A.  AmpkikuiuaMiia. — Spiraculis eompositu, — Petromyzon, Raia, 
Sqiolns,  Chimaeca.  Spiraculis  solitariis, — Lophtus,  Acipenser, 
Cyrloptcms,  BaKstes,  Ostradon.  Tetrodon,  Diodon,  Centr^scus, 
Syngnathos,  Pegasus. 

Bu  Pisus  ^P»dts, — Muraena,Gymnotus,Trichiurus,Anarrhichas, 
Amraodytes,  Ophidhim,  Stromateus,  Xiphias. 

C  Ptaets  ^a^calarri.— Callionymus,  Uranoeoopus,  Trachious, 
Carlns.  Bkniuusb 

D.  Pisca  Ikcncici. — Cepola,  Echeneis,  Coryphaena,  Gobius, 
Cgctna,  Scorpacna,  Zeus,  Pleuronectes,  Chaetodon,  Sporus,  Labrus, 
Scisma.  Perca,  Gasterosteus.  Scomber,  MuUus,  Trigla. 

E.  Piscn  aM0M«iMi(M.— Cobitis,  Amia,  Silunis,  Teuthis,  Lori- 
caria,  Salai^  Fistularia,  Esox,  Elops,  Argentina,  Atherina,  Mugil, 
Momyms,  Exoooetus,  Polyncmus,  Clupea,  Cyprinus. 

Two  ooDtemporarics  of  Linnaeus,  L.  T.  Gronow  and  J.  T. 
Kleiii,  attempted  a  systematic  arrangement  of  fishes. 

The  works  of  Artedi  and  Linnaeus  led  to  an  activity  of  research, 
especially  in  Scandinavia,  Holland,  Germany  and  England, 
sach  as  has  never  been  equalled  in  the  history  of  biological 
•cienoe.  Whilst  some  of  the  pupils  and  followers  of  Linnaeus 
devoted  themselves  to  the  examination  and  study  of  the  fauna 
of  their  native  countries, others  proceeded  on  voyages  of  discovery 
to  foreign  and  distant  lands.  Of  these  latter  the  following 
may  be  especially  mentioned:  O.  Fabridus  worked  out  the 
fauna  of  Greenland;  Peter  Kalm  collected  in  North  America, 
F.  Hasselqialst  in  Egypt  and  Palestine,  M.  T.  Brttnnich  in  the 
Mediierraaean,  Osbeck  in  Java  and  China,  R.  P.  Thunberg  in 
Japan;  Fonkil  examined  and  described  the  fishes  of  the  Red 
Sea:  G.  W.  Steller,  P.  S.  Pallas,  S.  G.  Gmelin,  and  A.  J. 
CtJdensiidt  trmveried  nearly  the  whole  of  the  Russian  empire 
lA  Europe  and  Asia.  Others  attached  themselves  as  naturalists 
u  celebrated  navigators,  such  as  the  two  Fotsters  (father  and 
son)  and  Solander,  who  accompanied  Cook;  P.  Commerson, 
who  trsvriled  with  Bougainville;  and  Pierre  Sonnerat.  Of 
those  who  studied  the  fishes  of  their  native  countries,  the  most 
crlebratcd  were  Pennant(Great  Britain),  O.  F.  MUller  (Denmark), 
Puitamd  do  Monceao  (France),  C.  von  Mddioger  (Austria), 
J  Conude  (Spain),  and  A.  Parra  (Cuba). 

Tbe  mass  of  materials  brought  together  was  so  great  that, 
MC  long  alter  the  death  of  Linnaeus,  the  necessity  made  itself 
fdt  lor  collecting  them  in  a  compendious  form.  Several  compilers 
vadcrtooli  this  task;  they  embodied  the  recent  discoveries  in 
•eoeditioiisol  the  cJsMifal  works  of  Artedi  and  Linnaeus,  but. 


they  only  succeeded  in  burying  those  noble  monuments  under  a 
chaotic  mass  of  rubbish.  For  ichthyology  it  was  fortunate 
that  two  men  at  least,  Bloch  and  Lacep&ie,  made  it  a  subject 
of  prolonged  original  research. 

Mark  Eliezer  Bloch  (1723-1799),  a  physician  of  Berlin,  had 
reached  the  age  of  fifty-six  when  he  began  to  write  on  ichthyo- 
logical  subjects.  His  work  consists  of  two  divisions. — 
(i)  Oamomiscke  NaiurgesckichU  ier  Piscke  Deutsdi^ 
lands  (Berl.,  178  2-1 784);  (3)  NaturgtschichU  der  anddndiscken 
Fische  (Bed.,  1785-1795).  The  first  division,  which  is  devoted 
to  a  description  of  the  fishes  of  Germany,  is  entirdy  original. 
His  descriptions  as  well  as  figures  were  made  from  nature,  and 
are,  with  few  exceptions,  still  serviceable;  indeed  nuiny  continue 
to  be  the  best  existing  in  literature.  Bloch  was  less  fortunate, 
and  is  much  less  trustworthy,  in  his  natural  history  of  foreign 
fishes.  For  many  of  the  spedes  he  had  to  trust  to  more  or  less 
incorrect  drawings  and  descriptions  by  travellers;  frequently, 
also,  he  was  deceived  as  to  the  origin  of  spedmens  which  he 
purchased.  Hence  his  accounts  contain  numerous  errors, 
which  it  would  have  been  difficult  to  correct  had  not  nearly 
the  whole  of  the  materials  on  which  his  work  is  based  been 
preserved  in  the  collections  at  Berlin. 

After  the  completion  of  his  great  work  Bloch  prepared  a  general 
system  of  fishes,  in  which  he  arranged  not  only  those  previously 
described,  but  aJso  those  with  which  he  had  afterwards  become 
acquainted.  The  work  was  ably  edited  and  published  after 
Bloch's  death  by  a  philologist,  J.  G.  Schneider,  under  the  title 
M.  E.  Blochii  Systema  ichtkyidogiae  Iconibus  ex.  illuslratum 
(Berl.,  i8oz).  The  number  of  spedes  enumerated  amounts  to 
1519.  The  system  is  based  upon  the  number  of  the  fins,  the 
various  orders  being  termed  Hendecapterygii,  DecapUrygjH^  &c. 
An  artifidal  method  Uke  this  led  to  the  most  Unnatural 
combinations  and  distinctions. 

Bloch's  Naiurgesdnckie  remained  for  many  years  the  standard 
work.  But  as  regards  originality  of  thought  Bloch  was  far 
surpassed  by  his  contemporary,  B.  G.  E.  de  Lacepdde,  bom  at 
Agen,  in  France,  in  1756,  who  became  professor  at  the  museum 
of  natural  history  in  Paris,  where  he  died  in  1825. 

LacepMe  had  to  contend  with  great  difficulties  in  the  prepara- 
tions of  his  Histoire  despoissons  (Paris,  1 798-1803,  5  vols.), 
which  was  written  during  the  most  disturbed  period  f  gnfiii 
of  the  French  Revolution.  A  great  part  of  it  was 
composed  whilst  the  author  was  separated  from  collections  and 
books,  and  had  to  rely  on  his  notes  and  manuscripts  only.  Even 
the  works  of  Bloch  and  othar  contemporaneous  authors  remained 
unknown  or  inaccessible  to  him  for  a  long  time.  His  work, 
therefore,  abounds  in  the  kind  of  errors  into  which  a  compiler 
is  liable  to  fall.  Thus  the  influence  of  Lacepdde  on  the  progress 
of  ichthyology  was  vastly  less  than  that  of  his  fellow-labourer; 
and  the  labour  laid  on  his  successors  in  correcting  numerous 
errors  probably  outweighed  the  assistance  which  they  derived 
from  his  work. 

The  work  of  the  prindpal  students  of  ichthyology  in  the  period 
between  Ray  and  Lacepdde  was  chiefly  systematizing  and 
describing;  but  the  internal  organization  of  fishes  also  received 
attention  from  more  than  one  great  anatomist.  Albrecht  von 
Haller,  Peter  Camper  and  John  Hunter  examined  the  nervous 
system  and  tbe  organs  of  sense;  and  Alexander  Monro,  stcundus^ 
published  a  classical  work,  Tke  Structure  and  Pkysidogy  of 
Piskes  Explained  and  Compared  witk  tkose  of  Man  and  otker 
Animals  (Edin.,  1785).  The  electric  organs  of  fishes  {Torpedo 
and  Gymnoius)  were  examined  by  Rfaumur,  J.  N.  S.  AUamand, 
E.  Bancroft,  John  Walsh,  and  still  more  exactly  by  J.  Hunter. 
The  mystery  of  the  propagation  of  the  eel  called  forth  a  large 
number  of  essays,  and  even  the  artifidal  propagation  of  Sal- 
monidae  was  known  and  practised  by  J.  G.  Gleditsch  (i764)> 

Bloch  and  LacepMe's  works  were  almost  immediatdy  suc- 
ceeded by  the  labours  of  Cuvier,  but  his  early  publications  were 
tentative,  preliminary  and  fragmentary,  so  that  some  little 
time  elapsed  before  the  spirit  infused  into  ichthyology  by  this 
great  anatomist  could  exercise  its  influence  on  idl  the  workers 
inthisfidd. 
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A  Nahaal  H 


Vit^apalam  M  Ikj  CMJiy  Cori-undd  (lend.,  •""J-^'gW 
(il(^",^  iu"sraiii*ci "  Ed^.,  lltlJ.  J  ^J-'}  ry"'('  Himihon 
^  .1..  rin^...  (npc^lly  [he  laiur)  than  wu  cvtr  .it  i  Md  bdm. 
—  d/  SrUuk  Pillui  wu  publiihi'ij  li',  I  .  Donovan 
'■  — '  ■—.  MBfiKmntao  huna  r.iri,.  .1  iht  Budy 
IllukyUasir  di  Nkr  tl:,:  .lSlDl;nnd 
UMloire  no -"-  ''-  I  i--—'^  -^^th^iit?"    'Piri-     !".■-■      A  digbt 

G.  Cuvicr  (176^1831)  devoted  hiiTuell  to  tbc  Jtudy  of  fisha 
wilb  puticulii  prcdUetlion.  The  invsligation  of  their  snilomy, 
_^  uld  opecioUy  of  their  ikeleton,  w»s  mnlinued  UBlU 

be  bad  luccetded  in  compleiiog  »  peifect  a  fratne- 
mrfc  o(  ihc  system  e[  tbe  whole  dau  that  bis  lomudiite 
luccooin  ie<tiiind  only  to  Gil  up  (bote  dtiaiis  for  ahich  ibeit 
master  bad  had  no  leiiure.  He  isceniEntd  tbe  natunl  affinities 
of  the  infinite  variety  of  forms,  and  accurately  defined  the 
divisions,  oiden,  fairdlies  and  genera  ol  Ibe  das,  as  they 
appear  in  the  variDUi  ediiiani  of  the  Slpu  Animal.  U^ 
industry  equalled  his  genius;  be  formed  conneciions  with 
almost  every  accessible  part  of  the  globe;  and  for  many  yean 
the  museum  of  the  Jaidin  d«  Plantci  was  ibe  centre  where 
all  ichthyological  lieasurei  were  deposited.  Thus  Cuviet 
brought  together  a  collection  which,  as  it  contains  all  the  materials 
on  which  his  laboun  were  based,  must  still  be  considered  as 
important.    Soon  afti 


by  one 


s  pupils. 


.  Valeni 


■it  lu/ureltc  ia  Pmihii, 
.ipeared  in  181S.  After 
Cuvier'i  death  in  iBji  tbe  work  was  teit  enliiely  in'  the  hands 
of  ValendenDCi,  wboie  eneigy  and  interest  gradually  slackened, 
riting  to  their  fonnec  pilch  in  some  pans  only,  as,  for  instance, 
in  t£e  lieatise,  on  the  herring.  He  lefl  the  work  unfinished 
with  tbe  twenty.second  volume  (184S),  which  irrati  of  the 
Salmonoids.    Yet,  incomplete  as  it  is,  it  is  indispensable  to  Uie 

Tbe  lyilem  finally  adopted  by  Cuvicr  Is  the  foUowing:— 
3NS  05SEUX. 
H  PuiiHis  ou  IN  Lakes. 


Percoldn.  SMioEd™.  Branchie*  labyrinthiqnei 

M;iU«.  Scomb&t^deL  Cobioidei. 

b.  l/aliOfUryrinu. 
/Mdmuuu.         SMUmdliail.  Apala. 


Scltiode 
If.  A  BiANCHiES  EN  i-oaHW  OK  nourrES. 

B.  CARTILAGINEUX  OU  CHONDROPTGRYGIENS. 


.tern  with  ihit  of  Linnaeus 
tide  made  by  ichthyology 
enly  years.  The  various 
on   have   betn  eiammed 


during  the  iotervening  period  of  k 
characlen  employed  for  clauiGca' 
Ihiougknil  the  whole  class,  and  ih 
been  duly  weighed  and  understood 
of  *'  family "  appeals  Dow  in  Cu 
liihcd  as  Intermediate  between  gei 
changes  in  Cuvicr's  system  have 
by  his  sncceaon,  but  in  the  main  ii 
day. 

Cuviei  had  cxlended  his  researches  beyond  the  li^ 
into  the  field  of  palaeontology;  he  was  tbe  first  to  c 
doaeiraemhIaiKtol  the  scale*  ot  the  fossil  faJaawiK 


em  fuUy  eiiib- 

e  and  proposed 
It  of  Ibe  present 


of  the  living  Polypttrui  and  Lipidasltiu,  the  protongatioo  and 

and  the  aturgeons,  Ibe  presence  of  peculiar  "  lukra  "  on  the 
anterior  maigm  of  the  dorsal  fin  in  fatonwciu  and  LtftdtOrmi, 
and  Inferred  from  these  tacts  that  the  fossil  genus  wm  allitit 
either  to  the  sturgeon*  or  to  Ltfidtiltul.  Bu!  it  did  eU 
occur  to  bim  that  there  wai  a  close  relaliDosh^  between  lha« 
recent  fisbca.  Ltpidottaa  and,  with  il,  the  fooail  genui 
remained  in  hia  system  a  membo'  of  the  order  of  iialacoftOTpi 
abdomiH^es. 

It  was  left  Id  L.  Agassii  (ifto7-iS7j)  to  pcrint  out  the  impotanfe 
of  the  structure  of  the  scales  as  a  characteristic,  aod  to  open  t 
path  towards  the  knowledge  of  ■  whole  Dew  tubdus  ^ 

of  fishes,  the  Caneidti.  Impressed  with  the  fact  that  "^^ 
the  peculiar  scales  ol  PilypUna  and  ttfidaiUMt  (it  csmmog 
to  all  tossH  osseous  fishes  down  to  the  Chalk,  he  takes  the  siruciuie 
of  the  scales  genenlly  a*  the  base  for  an  icbthyological  sy 


ieniicul 


listed:  , 


I.  nootA.— Without  scales  proper,  b 

KHMtimcs  large,  sometLmts  small,  aod  red . 

Sharks  and  CydoMoiDi,  with  the  fowl  Hybodoni 

With  angular  bony  scale*,  co •■  -■■■■  -  "■■-'- 

to  this  order  beloiw  the  fo»f 
and  Codacanthi!  the  nceol 
Gvmnodoales,  Lophobrancb. . 

CUnnii.—Watiouth  .ica1ea,_which  have 


Labridae,  MugPidae,  Scombridae,  <7adi^ei,  Gobiidac.  Munaudae, 

If  Agassia  had  had  an  opportunity  of  acquiring  a  n»rt 
extensive  and  intimate  knowledge  ol  existing  fishes  before  hit 
energies  were  absorbed  in  the  study  of  fossil  remains,  he  would 
doubtless  have  recognized  the  artificial  character  of  hb  dau- 
fication.  Tbe  distinctions  between  cydind  and  nenoid  Kilo, 
between  placoid  and  ganoid  fishes,  are  vague,  and  can  lurJIy 
be  maintained.  So  far  as  the  living  and  post-CretAcean  forms 
ate  concerned,  he  abandoned  the  vantage-ground  gained  bj 
Cuvier;  and  therefore  his  system  could  sever  cupenedc  Ihu 
of  bis  predecessor,  and  finally  shared  the  fate  of  every  daiiifiu- 
tion  based  on  the  modifications  of  one  organ  only.  But  Agassi 
opened  an  immense  new  field  of  research  by  his  study  of  ik 
infinite  variety  of  fossil  forms.  In  bis  prindpal  woik,  KaJHniil 
Btr  (u  teiisimi  fenila,  NeudiAtel.  1SJ3-1S43,  4to,  atlas  a 
iol.,  he  placed  them  before  the  world  arranged  in  a  methodinl 
manner,  with  eicellent  descriptions  and  illustrations.  Hii 
power  of  discernment  and  penetration  in  determining  even  the 
most  fragmentary  remains  is  astonishing;  and,  il  bia  onier 
of  Ganoids  is  an  assemblage  of  forms  very  diScrent  fniDI  whii 
is  now  imderstood  by  that  term,  he  was  the  first  who  recogniicil 
that  such  an  order  of  fishes  exists. 

Tbe  discoverer  of  the  Gaiuriiiti  was  succeeded  by  their  eipknei 
Johanns  MlUIcr  (1801-1858).  In  his  dassiol  memoir  Clf 
dot  Bull  KiiJ  die  Crcmn  der  Ganeidta  (Berl.,  iM)  be  thoinl 
that  the  Ganoids  diScr  from  all  the  other  osseous  fishes,  aid 
agree  with  the  Flagiostomcs,  in  the  stiuclure  of  tbe  heart.  By 
Ihls  primary  character,  all  beterogeneous  elements,  as  Siluroids. 
OjfcotfojiHfiK,  4:c,  were  eliminated  from  the  order  as  undersiood 
by  Agissii.  On  the  other  band,  be  did  not  recognise  tbe  afliniiy 
of  Ltpidosijen  to  the  Ganoids,  but  established  for  it  a  disiinct 
subclass,  Dipn^,  which  he  placed  at  the  opposite  end  of  the 
system.  By  his  researdiea  hito  Ibe  anatomy  ol  the  lamprtot 
and  AiKpkioxKtj  their  typical  distinctness  from  other  cini. 
laginous  fishes  was  proved;  they  became  the  types  of  two  otbtf 
subclasses,  Cydtilomi  and  UplKardii. 

Mailer  proposed  several  other  modifications  of  ibe  Cuviciiin 
ayslcin;  and,  although  all  caimot  be  maintained  13  Ibe  mst 
natural  anangemeoli,  yel  his  researches  have  given  us  1  niucli 
more  compteie  knowledge  of  the  organiiatioa  of  tbe  Tdeosieu 
fishes,  and  later  inquiries  have  shown  thAt,  on  Ibe  whole,  Ibe 
combinations  proposed  by  him  requite  only  some  furthp 
modification  and  another  definition  to  render  tbem  perfectly 
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liie  damvery  Ga  the  jrcat  1S71)  ol  >  living  npra 
d(  *  tfoia  hitherto  bdicved  10  be  long  titinci,  CtroMi 

uiide.  ntho  hul  tlM  good  foit  ime  to  uHDine  Ibis  fiifa,  wu  enabled 
lo  ihaw  that,  on  the  one  band,  il  vu  i  {orm  mat  ctosely  iJlied 
I0  Lifi^tirat.  ud,  on  the  Mhec,  tbit  It  couJd  not  be  lepinlcd 
fmm  ihe  Guwid  EiilHa.  and  tbeiefoie  that  Lipidtsirtn  alio  wai 
■  Cutoid, — a  idatioa  already  iadicated  by  Huiley  in  a  previou* 
paper  m  "  Devonian  Flihc*." 

Mavinc  followed  tbe  devckfimeni  a{  the  ichlhyological 
i>'3teiD  doitn  to  this  period,  m  dot  enumerate  the  moM 
jmpoetuil  contribulionl  to  jchtbyalofy  which  appeared  (ontera- 
poraaeotuly  with  or  subsequenlly  to  tbe  publication  oi  the  great 
work  nf  CuTier  and  Valendenix*.  For  the  uke  of  convenience 
we  nuy  anuige  tfaew  worki  under  two  head). 

L  VoTACu;  cofttAnriHO  OBKBaAL  Accoinm  or  ZoolociCiil 


.  K<7.f.« 


~  Zooktic — Poiania.''  par  Quay  el  Ciimard  (Paria,  1S14).  1. 
Vtyari  dt  la  Cmittd,  ''Zosloele."  par  Lcbdh  (^rii,  1836-1810). 
i  Viyaff  44  rAKHlaU.  itmild  itmrnaiinnau  di  U.  J.  Dumimt 
fUrwilU.  "  PoiBOU,"  ear  Ouoy  et  Caiman)  (PiKa,  I8u).  4. 
V.,n((  amPIUSUftil.J.  Dumiml  J'frHlCt,  "  PoiaKiIiI,''  pv 
HamEniD  rl  JacoiiiiiM  (Paria.  lSjt-l8ul. 

B.  &(tfi*.— I.  VejBff  of  H^.S-S-ipkar,  "Fubei,"  by  J. 
RkhardKn  (Load..  liH->a45)-  1.  Vff!i[itf  H.U.SS.  Enlnii  and 
Ttrr—,  -  F'ahrm."  by  J.  Riihardnn  (bond,.  1846).  J.  fiyofi 
tfH.MS.  Bta^.  "  Fulio,"  by  L.  Jtofnt  (Lond.,  1841). 

-  Fmbe."  t«  R.  Kner  (Vienna.  iHj), 

A.  Cna  Btiiti*.—\.  R.  PuaeB.  Tit  Nainral  Hiaory  cfOit  Fulu 
^  1*1  Frik  af  Fnrlk  (Edin.,  ISJS}.  1.  W.  Yarrell.  A  Hiiloij 
^  Bntuk  Fiiku  (ud  «L.  ImS.,  i8u).  j.  J.  Couch.  ^uJ«y 
^It<  futu  ^  lb  K^t  /ifudi  (LoniC  'Wl-lSt*^. 

(CopeoW^,  iSjg-iasjl.TTs.  Nilion,  SfcJarfii™^*  Fiua. 
•^  ».  ~  Fiakami  "  Lund.  iSu).  i-  Friei  och  EkslrAn.  Siaiidi- 
HTinl  Fiiktf  (Suxkh..  IS]6). 

C.  Xantf. — I.  Nordmann,  "  IchlbyolDgie  ponliaue."  in  Deou- 
dol'i  KnBM  iam  la  Xnait  nindvmiJt.  tame  iii.  (hria.  1B40). 

D.  CmMuT— I.  KEckd  iisd  Kner.  Z)ic  5ij]nnuicil(]iil>  Jtr 
*UiTnicituE*n  IfMOrcAit  (Leipa..  r8}8).  9.  C.  T.  E.  Siebold,  DU 
Sairwaatrfiictt  ■«  J/iUllnnt^  (1-cipi.,  1863). 

E.  Ilalj  anJ  IMukTmiHiiii. — I.  Boiiaparle,  /unufni^  dcda 
/n«  UaMu,  lam  iiL,  "  Pnd  "  (Rome,  ieu-lS4l).  9.  CoRa, 
fijDH  ^  n|»  A  fttfM.  "  Pead  "  (Naplet.  a^l  1B50), 

F.  frmma^ — I.  E.  Bbnchrd,  Lti  PeiuoiH  dti  awt  dtnat  it  Ja 


er£a>i[auuo(S)Mio 


icribed  in  arvmL  pa  pen  in  the  Sittuntl- 
_. ..  .at.   B.  du  Bocapand  F.  de  B.  Capello 

trmK  at  Ponii^  iJn.  SiiniL.  Aai.  Liib.). 

H-  ffarlt  .laavica.— I.  t.  Ridurdaon,  Fauna  Borrall-Amrritailt. 
pan  iiL.  "  Pialiea  "  {Lend.,  ittb).  Tbe  ipccica  dncribed  in  thia 
mrk  uc  aiwly  all  Inn  the  ffritiih  potiettioni  in  the  nonh.  9. 
Drtay.  ZMbn  •f.f'iw  yirt,  pan  iv.,  '•  Fuba  "  (New  York,  1B43). 
I.  KrfmUtfliiV^.  Omm.  W^FM  and  Fiiiirlad  volt.. VliMnf 
am.  i(73-it79)  and  XfWti  aad  •pecial  publicallana  el  the  UJ. 

ri      III!  f  rwliiiii la luilili  ml linn    NunmHii dcacrip- 

of  Naith  AiDtfican  rreih-waler  fiabci  have  bMS  publiihcd  in  tta 


r:  Trtfialicrii  tf  II14  laditn  and  Pmifii  Oaani.— 
-  _  .  _,,  .  daiadB  lGiuimniriii,UnAlfiiai.T!3!M..li2t). 
I  £.  Rappell.  ATrni  IfirMUMfrf.  "  Fiiche "  (Fnnhf..  iSjt)-  }. 
H.  L  Playfair  tai  A.  COaiher.  Tlkf  Fiibi  >/  ZtMiiar  (LoniT. 

.»-,      .   ^  .   un...^ c ■ '^  FiitL  dtM  KMm  UiTTi 

'    -  1   1^  India    (Lond., 


^nn  6.  A.  COniher,  JHi  PuiJU  ^  5iUi«  (Hi 
i»7]  li"  pntnia).  7.  UnnrpaHrd  in  aetiviii 
ntlntiin  iT  Ibe  Ibli  launa  (4  the  Eatt  Indi 
r.  Bhckcf  <ll  1^187(1).  a  «rge«  inlbe  icr  ' 

It.  who.  from  tbe  year  1840,  —  --» 

"     '  I  lb.  S(h«  o(  tbe 


I  nr^rdi  [he 


^^^'omU^S 


the  joumali  o[  ihe  Bauvlan  Society.  Soon  alter  hii  rtium 
rope  (1S60)  BWker  commenced  to  collect  the  linal  rewlta  ol 
DUE*  in  a  Brand  work,  illuttrated  by  coloured  platca.  AOoi  i 
ahliau  dti  liula  Oncnlala  Nfttttitdaillt  lAmReld..  I. 
a\hr  publication  ol  >hich  wu  ioiempled  by  the  auihc 


;;.iibni.  ouof  rn  iliturt  pfr  Bra 
1  ■■.-),  I  ol.}.  i.F.deCa>Iel>uu./.r.,« 
'.  i:dj<:t  Ceipldilim  iam  Iti  pari"'  1 
l...«n,"(Pari.,.S5S).  3.  L  V^ 
"  ','KiifiQM  Oil  Uextqiu  il  J.:<ft 
■'  (I'artt  1874).    4.  F.  Pocy.  il« 


ol  the  Nile,"  in  Pethe. 
i86»).    9.  W.   Peierfc 

■    JK,  iv.,  ■'  Flutafitche^ 

T_.  Agaiaii.  StUttauiura 
i:itm  aOttU  J.'B,  £ Sfa 

lifi  £nUrata  dt  FAmitritut 
F.  Bocourl. 


A  Ftfitrtonofisic9-%aturat 
N'jnn  American  icientific 
nd  A.  Gflnlher  have  pub- 
liy  ejcellent  ligiirea,  10 

ind  J.  Hector,  Fiibi  gf 


tl.  HisToiv  AHp  LrriBAiuu  riou  iSSo 
In  Ihe  lyiteniatic  account  wbich  loUawcd  the  above  chipiei 
<D  the  ijth  edition  ol  the  Encydapatdia  Brilantiiett,  Ihe  following 
daBification,  which  I1  the  ume  ai  that  given  in  iheauibor'i 
Inttadatlimi  It  Ikt  Study  fj  FUka  (London,  iSSo)  wai  adopted 
by  Albert  COnthet.— 
Subclan  I.  :  Palaucrtrtis. 
Older  I.  :  dumdrnpUrtrii. 

Wlih  two  luboi^en  :  PliguRoniata  and  Holocepbala. 
Order  II.  :  Gattidti. 
With  eight  tuborderi  :    Placodemil.  Acanlhodlni.  Dipnoi, 
Chondrottei,     Polypceroidei,     PycnadontOHJn,     Lcpido> 
iteoidca,  Arniddci. 
SobclaH  fl.  :  TELEOirll. 
Older  I.  :  Acanllitpurytii. 
With  the  divi<k^  Percir. 


Polyne 


•.Brwiforji, 
rt!«w'iFo™ 


Order  II.  :  AcaiMaplrryrii  l>Jhivyii£g(iHllH. 
Order  III.  :  Anaaxlkm. 

With  two  diviiioni  :  Cadndei  and  Pleuronectoidel 
Order  IV.  ;  PkmUnmi. 
Order  V,  ;  UfMratuhU. 
Order  VI.  :  PitcUf^ki, 


Il  waa  an  inifldal  lyilCDi,  In  which  the  moat  obvioui  relalion- 
shipa  ol  the  higher  groupi  were  leal  sight  of,  and  the  ttiulli 
of  the  already  fairly  advanced  atudy  ol  the  fouil  forma  to  a  great 
extent  discarded.  Thii  lyitem  gave  ti>e  10  much  advene 
ciilidim;  as  T.  H.  Huiley  fordhly  put  it  in  a  paper  published 
■oon  after  (iSSj),  opposing  the  division  of  the  main  groups  lolo 
Paladchihyes  and  Teleoitri:  "  Aasutedly,  il  there  ii  any  nich 
distinction  to  be  drawn  on  the  basU  of  out  prcMnl  knowledge 
among  the  higher  fiabcs,  il  la  belwctn  the  Ganoidi  and  the 
PlagioUomet,  and  not  between  the  Caooids  and  the  Telcos- 

large  groupa 


«  of  a  dirt 


lich  the 
is  better  than  in  the  caM 


of  the  Ganoidi  and  the  TeltoMtans, 
prepoaal    lo    separate    tbe    Elismobtanchii 
of  GUotber),  Ganoidei  and  Dipnoi  of  Mullei  i 
from,  and  etjuivalent  ro,  the  Teleoatd  appean 
with  the  plainest  relations  ol  these  fishes." 
been  cndorted  by  all  lubtequent 
ol  fishes. 
Cdnlber'a  dauifcatlon  would  have  been  vaaliy  Impiovcd 


n  at  tbe  classification 
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had  he  made  use  of  a  contribution  published  as  early  as  1871, 
but  not  referred  to  by  him.  As  not  even  a  passing  allusion 
is  made  to  it  in  the  previous  chapter,  we  must  retrace  our  steps 
to  make  good  this  striking  omission.  Edward  Drinker  Cope 
(1840-1897)  was  a  worker  of  great  originality  and  relentless 
energy,  who,  in  the  sixties  of  the  last  century,  in^ired  by  the 
doctrine  of  evolution,  was  one  of  the  first  to  apply  its  principles 
to  the  classification  of  vertebrates.  Equally  versed  in  recent 
and  fossil  zoology,  and  endowed  with  a  marvellous  gift,  or 
"  instinct "  for  perceiving  the  relationship  of  animals,  he  has 
done  a  great  deal  for  the  advance  of  our  knowledge  of 
mammals,  reptiles  and  fishes.  Although  often  careless  in  the 
working  out  of  details  and  occasionally  a  b'ttle  too  bold  in  his 
deductions.  Cope  occupies  a  high  rank  among  the  zoologists  of 
the  xQth  century,  and  much  of  his  work  has  stood  the  test  of 
time. 

The  following  was  Cope's  classification,  1871  {Tr,  Amer. 
Pkilos,  Soc.  xiv.  449). 

Subclass  I.  Holocephali. 
„      II.  Selachii. 
„    III.  Dipnoi. 
„     IV.  Crossopterygia,  with  two  orders: 

Haplistia  and  Cladistia. 
„      V.  Actinopteri. 
The  latter  is  subdivided  in  the  following  manner: — 
Tribe  I.  :  Chondrostei. 

Two  orders  :  Selachostomi  and  GlaniostomL 
Tribe  11.:  Physostomi. 
Twelve  orders:  Ginglymodi,  Halecomorpht,  Nematognathi, 
Scyphophori,  Plectospondyli,  Isospondyii,  Haplomi.  olanen- 
cheli,Icnthyocephali,Holostomi.EncheIycephali,Colocephali. 

Tribe  III.  :  Physoclysti. 
Ten  orders  :  Opisthomi,  Percesoces,  Syncntognathi,  Hemi- 
branchil,  Lopnobranchii,  Pcdiculati,  Heteroaomata,  Plecto- 
gnathi,  Percomorphi,  Pharyngognathi. 

Alongside  with  so  much  that  is  good  in  this  classification, 
there  are  many  suggestions  which  cannot  be  regarded  as  im- 
provements on  the  views  of  previous  workers.  Attaching  too 
great  an  importance  to  the  mode  of  suspension  of  the  mandible, 
Cope  separated  the  Holoccphali  from  the  Selachii  and  the 
Dipnoi  from  the  Crossopterygii,  thus  obscuring  the  general 
agreement  which  binds  these  groups  to  each  other,  whilst  there 
is  an  evident  want  of  proportion  in  the  five  subclasses.  The 
exclusion  from  the  class  Pisces  of  the  Lcptocardii,  or  lancelets, 
as  first  advocated  by  E.  Haeckcl,  was  a  step  in  the  right  direction, 
whilst  that  of  the  Cydostomes  does  not  seem  called  for  to 
such  an  authority  as  R.  H.  Trjtquair,  with  whom  the  writer 
of  this  review  entirely  concurs. 

The  group  of  Crossopterygians,  first  separated  as  a  family 
from  the  other  Ganoidis  by  Huxley,  constituted  a  fortunate 
innovation,  and  so  was  its  division  into  two  minor  groups, 
by  which  the  existing  forms  {Polypteroidei)  were  separated  as 
Cladistia.  The  divisions  of  the  Actinopteri,  which  includes  all 
Teleostomes  other  than  the  Dipneusti  and  Crossopterygii  also 
showed,  on  the  whole,  a  correct  appreciation  of  their  relation- 
ships, the  Chondrostei  being  well  separated  from  the  other 
Ganoids  with  which  they  were  generally  associated.  In  the 
groupings  of  the  minor  divisions,  which  Cope  termed  orders, 
we  had  a  decided  improvement  on  the  Cuvierian-Miillcrian 
classification,  the  author  having  utilized  many  suggestions 
of  his  fellow  countrymen  Theodore  Gill,  who  has  done  much 
towards  a  better  understanding  of  their  relationships.  In  the 
association  of  the  Characinids  with  the  Cyprinids  (Plectospondyli) 
in  the  separation  of  the  flat-fishes  from  the  Ganoids,  in  the  ap- 
proximation of  the  Lophobranchs  to  the  sticklebacks  and  of 
the  Plectognaths  to  the  Acanthopterygians,  and  in  many 
other  points,  Cope  was  in  advance  of  his  time,  and  it  is  to  be 
regretted  that  his  contemporaries  did  not  more  readily  lake 
up  many  of  his  excellent  suggestions  for  the  improvement  of 
their  systems. 

In  the  subsequent  period  of  his  very  active  scientific  life, 
Cope  made  many  alterations  to  his  system,  the  latest  scheme 
published  by  him  being  the  following  ("  Synopsis  of  the  families 
of  VertebraU,"  Amer,  Naiur.,  1889,  p.  849).*— 


Class  :  Agnallia. 

L  Subclass  :  OsTftACODEtm. 

Orders  :  Arrhina,  Diplorrhina. 
II.  Subclass  :  Maksipobranchu. 

Orders  :  Hyperotrett,  HyperoartL 
Class  :  IHsces. 

I.  Subclass  :  Holocbphall 
II.  Subclass  :  Dipnoi. 

III.  Subclass  :  Elasmobrakchu. 

Orders  :  Ichthyotomi,  SelachlL 

IV.  Subclass  :  Tblbostomi. 

(i.)  Superorder:  RhipidopUry^a. 

Orders  :  Rhipidistia,  Actinistia. 
Oi.)  Superorder  :  Crossopterytia. 

Orders  :  Placodemii,  Haplistia,  Taxistia«  Oadtirsi. 
Cm.)  Superorder  :  Podopterygia  (Choodrostei). 
(tv.)  Superorder  :  AcHiwpterygia. 

Gvders :  Physostomi,  rnysoclystL 

This  classification  is  that  followed,  with  many  emendatioas, 
by  A.  S.  Woodward  in  his  epoch-making  Catalogue  cf  FossU 
Fishes  (4  vols.,  London,  1889-1901),  and  in  his  most  useful 
Outlines  of  Vertebrate  Paleontology  ((Cambridge,  1898),  and  vas 
adopted  by  GOnther  in  the  loth  nlition  of  the  Bmcydopaedia 
Britannica: — 

Class :  Agnallia. 

I.  Subclass  :  CrCLOSTOMI. 

With  three  orders  :    (a)  Hyperoartia  (Lampreys);    0) 
Hyperotreii  (Myxinoias);  (fi)  Cydiae  (Palaeospoodyfati). 
II.  Subclass  :  Ostracodbuii. 

With  four  orders  :  (o)  HeteroOraci  (Coelolcptdae.  Pen- 
mosteidae,  Drepanaspidae,  Pteraspidae) ;  ip)  Osteestraci 
(Cephalaspidae,  Ateleaspidae,  &c.);  (c)  Antianki  (As- 
tcrolepidae,  Ptarichthys,  Bbthrolepb,  &c) ;  {d)  Auaspide 
(Birkeniidae). 
Class  :  Pisces. 

I.  Subclass  :  ELASMOBRANCRn. 

With  four  orders  :  (o)  Plewo^term  (Cladbselache):  (i) 
Icktkyetomi  (Pleuracanthidae) ;  (c)  Acanikodii  (Diplacao> 
thidae.  and  Acanthodidae) ;  (ti)  SeUukn  (divided  fraa 
the  structure  of  the  vertebral  centres  into  Astcrospoadyf 
and  Tectospondyli). 
11.  Subclass :  Holocbphall 

With  one  order  :  Chir%aeroideL 
III.  Subclass  :  Dipnol 

With  two  orders  *  (a)  Strenoidei  A^epidosiren,  Ceiatodas. 
Uronemidae,  Ctenodontidae) ;  (0)  A  rtkrodira  (HooosteiB. 
Coccostcus,  Dinichthys). 
IV.  Subclass  :  Tblbostomi. 

A.  Order  :  CrossoMerytii.. 

With  four  suborders:  (i)  Haplistia  (Tarasaras);  (3) 
Rkipidisiia  (Holojptychidae.  Rhixodontidae.  Osteo* 
lepidae):  (3)  Actmtstia  (Coebcanthidac) ;  (4)  Qai- 
istio  (Polyptenis). 

B,  Order  :  Actinopterygii. 

With  about  twenty  subotders:  (i)  Chondrostei  (Pabe- 
oniscidae,  Platysomidae,  Chondrosteidae,StarseoD$X' 
(2)  Protospondyli  (Scmionotidae,  MacrasenuKhe. 
Pycnodontidae,  Eugnathidae,  Amiidae,  Pachjr- 
cormidae):  (3)  Aetkeospondyti  (Aspidorhynchidae, 
Lepidosteidae)';  (4)  Isospondyii  (PhoUdo^Mridae, 
Ostcoglossidae,  Clupeidae,  Leptolepidae,  etc.)',  (5) 
PUctospondyliiCypnnidAet  Chaiacinidae);(QiVr«3(»- 
gnathi;  (7)  Apoaes;  and  the  other  Teleostraos. 

There  are,  however,  grave  objections  to  this  sjrstcm,  triiidi 
cannot  be  said  to  reflect  the  present  state  of  our  knowledge.  la 
his  masterly  paper  on  the  evolution  of  the  Dipneusti,  L.  DoOo 
has  conclusively  shown  that  the  importance  of  the  autostylr 
on  which  the  definition  of  the  Holocephali  from  the  Elasmo- 
branchii  or  Selachii  and  of  the  Dipneusti  from  the  Teleostoni 
rested,  had  been  exaggerated,  and  that  therefore  the  position 
assigned  to  these  two  groups  in  GOnther's  classification  of  i&So 
still  commended  itself.  Recent  work  on  Palaeospondylns,  on 
the  Ostracoderms,  and  on  the  Arthrodira,  throws  great  douU 
on  the  propriety  of  the  positions  given  to  them  in  the  above 
classification,  and  the  rank  assigned  to  the  main  divisions  of  xht 
Teleostomi  do  not  commend  themselves  to  the  writer  of  the 
present  article,  who  would  divide  the  fishes  into  three  sub* 
classes:^ 

I.  Cydostomi 
n.  Selachii 
ni.  Teleostomi, 
the  chiuacten  and  contents  of  which  wiU  be  found  in  sepahtc 
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uticlci;  in  tht  preuDt  Hiu  of  unccrtwnty  u  to  that  potilloD, 
ealaimipmidylia  and  ihe  Oilratadfmi  tie  best  pUced  kori  ladn 
uiij  will  be  dealt  with  under  thoe  Dama. 

The  ihrec  uibcJaua  bpte  adopted  correapond  exactly  with 
tboM  pnpoied  io  Theo.  Gill'i  daui&caiioD  of  the  ncent  fiihes 
("  Familio  and  Subfamilki  of  Fiabei,"  Mtm.  Nat.  Ac.  Set.  vL 
iSqj).  cuTpt  that  they  are  legarded  by  that  authoiil;/  u 

The  pctiod  dealt  with  in  th[>chaptei,iuhered  Id  by  the  pablica- 
tion  oi  COnthei')  /n/rafulua  In  Ou  Stwly  bJ  Fitha,  hu  been 
oae  oi  eitnoidiuiy  activity  in  every  hiancb  e[  ichtbyology, 
Rceni  and  [mil.  A  glance  al  Ihe  Zaalaiical  Raord,  published 
by  the  Zoologicil  Society  of  London ,  will  shoiT  the  evcT-incieaiing 
noinher  of  monognphi,  morphological  papers  and  lystematic 
cofitcibatioru,  which  appear  year  alter  yeu.  The  oumbcl  of 
new  (coen  and  Ipeciei  whicb  an  being  proposed  is  unaang, 
tnt  it  it  difBcull  lo  tell  how  many  of  them  will  uioply  tf>  <o  swell 
the  already  overburdened  aynonypiy.  Perbap*  >  roMtlable 
rsinute  oi  the  living  ipedea  known  >t  the  preMot  day  vould 

It  B  much  10  be  regretted  that  there  Is  ml  a  dn^  general 
Bodem  nyitonttic  work  on  fisbea.  The  nu»l  importaul  treatisei, 
the  jli  volume  of  Ibe  Cafibiiife  Kalural  Hiiliry,  by  T.  W. 
Bridge  and  C.  A.  Boulengtr,  and  D.  S.  Jordan's  Cuidt  It  Ikt 
Siadj  i)  Fitlui,  only  profest  to  give  dcfioilioas  ol  the  families 
with  enamcTalioiu  of  the  principal  genera.  CUntbec's  Caloletai 
tf  Lkr  Fiika  in  lie  Briikli  itutnim  ihcrefore  temiiiiis  Ihe  only 
p^ircal  descriptive  ireaiise,  but  iu  last  volume  dates  from  1870, 
and'  the  work  is  praclically  obsolete.  A  second  editioa  of  it 
waj  bcfnn  in  1894,  but  only  one  volume,  by  Boulcnger,  has 
apfieated.  and  the  subject  is  so  vast  that  it  seems  doubtful 
BOW  whether  any  one  will  ever  bare  the  time  and  ener^  to 
trpcit  GOnthei's  achicvemenL  The  6sh  fauna  of  Che  difierent 
parts  of  tlw  world  wH]  have  to  be  dealt  with  separately,  and  it 
■  in  this  dinctioo  that  descriptive  kfathyology  is  most  likely 
topcoccsa. 

North  Anterica,  (he  fiihea  of  which  were  imperfectly  known 
m  r8So,  now  possesses  a  Deuriptive  Caiaiaiitt  \a  4  Aoat  volumes, 
by  D.  S.  JorilaD  and  B.  W.  Evermann,  replacing  Ihe  synopds 
biought  out  in  iSSi  by  D.S.  Jordan  and  C.H.Gilbert.  A  similar 
(realise  sbovld  embrace  all  the  fresh-water  spedes  of  Africa, 
the  bbes  o(  Ihe  two  principal  river  systems,  the  Nile  and  the 
Con^i,  having  recently  been  worked  out  by  C.  A.  Boulenger. 
Japanese  kblhyology  has  been  taken  in  hand  by  D.  S.  Jordan 
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Gtiaia'  iCkcBaia),  A.  Alcock  {Iimslitalar),  R.  Collett 
ilfirrmddU),  S.  Garman  lAlialiiisi)  and  a  general  rfsunit  up 
re  I  Sgswsa  provided  in  C.  B.  Coode's  and  T.  H.  Bean's  Oceofiic 
Ick:JijJ*tT-  More  than  60a  true  balhybial  fishes  are  known 
from  depths  d  looo  fathoms  and  more,  and  a  great  deal  of 
rvideoce  has  been  accumulated  to  show  the  geoetal  transition 
ei  t^  nriace  fauna  into  the  bathybial. 

.K  remit  departure  has  been  the  eiploratioQ  ol  the  Antarctic 
Causa.  Three  general  reports,  on  the  results  ol  the  Sanlkcni 
Crau.  Ite  Bdiica  and  the  Swedish  SmUk  Polar  eipedilions, 
had  already  been  published  in  190;,  and  others  on  Ihe  Sialia 
and  Diumtrf  were  in  preparation.  No  very  striking  new  types 
<H  Ashes  hive  been  discovered,  but  the  results  obtained  are 
la&ieal  to  entirely  disprove  the  theory  of  bipolaiily  which 
■on  naiBialists  had  advocated.  Much  his  been  done  towards 
if-^— <'i""t  the  lifc-htstoiies  of  the  fishes  of  economic  im- 
pflffTauT,  both  in  Europe  and  in  North  America,  and  our 
kavwiedce  «f  the  luval  and  post-larval  forms  has  made  great 

WoBdofal  activiiy  has  been  displayed  in  the  field  of  patie- 
oeulacy.  and  Ihe  careful  working  out  of  the  motphology  of  the 
archaic  types  has  led  to  a  better  understanding  of  the  general 
EiKS  of  rroJution;  but  it  is  to  be  regretted  that  very  little 
Bgbl  on  t^  relationships  of  the  living  groups  of  Tela»leass 
has  bBca  Ihnrwa  by^lhe  discoveries  of  palaeontologists. 
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Among  the  most  remarkable  additions  made 
Lhi.'  worli  qI  R.  H.  Traquair  on  the  problema 
IpBndjJui.  Tkdodus,  D'rpaftvpit,  Lanaitia,  Altliaspis,  Birkmii 

ri.'SDUcbet  of  A.  S.  Woodward  and  Bashlord  Dean  on  tb< 
primitive  shark  Cladoidaihi,  and  of  the  same  authors,  ].  S 
Kewbeny,  C.  R.  Eastman,  E.  W.  Claypcle  and  L.  Hussakol,  on 
Ihe  Arthrodira,  a  group  the  affinities  of  whicb  have  been 
much  discussed. 

AurHoiiniis.-The  following  selection  from  the  entcmely  ei- 
Icr^iveichthyolDgiullilemtiirewhLch  haiappearcd  during  the  penod 
i«ao-i9a6  will  lupplemcnt  the  bibliographical  notice  apncivded  tn 

iL^cLion  1.    [.  Tha  General  SobJKt:  A.  GUnI'        

liiSI-dyafFi--^ -■-■•-•-  -•^    -'—'■'   "- 
f^iiJ  (New  ■V 

"  Fishes,"  QimbridH  .,__.__  , ,.., 

CuidilnluSlfd)e}yiihatin]i..iinYoti,t90s] 

logical:  A.  FritKh.^gKiu  iter  CoiitiiA/dniildErSu .. 

'Hwofim  aUneju  {vols.  L-iii.,  Prague,  1S79-HM);  K.  A. 
iiiel,  Haadlmik  irr  faJdnsMnjic.  vol.  iiL  (Munich,  iH;) 
mith  Woodward,  Cototogsi  «/  FbuH  FiAa  in  Ite  fl«(w*  JVu( 
oLs.  i.-!iL  (London.  18B9-1S9S) ;  A.  Smhh  Woodward.  Oal/w 
V,UVsaPu/oMiilofao/w5Iiufcii(iM'Zo(*i(y  (Cambridge.  iS 
.  S.  Newberry,  •'  The  lilaeomic  Fi^es  of  HWlh  Ameri^."  i 
LS.Gtii.St'^.^oVvn.  (1S«9):  J.  V.  Rohon.  "Dieobersiliimi 
ivhe  von  Otel.  Thyeitldae  und  TRnutaK^dac."  Xhn.  Ac.  I 
■c.  Sl-Pllfrsb.  mrviu.  (1S93):  O.  raekelTJK<  Silaiki^  •«•  »■ 
i»  BtimciurUorfliitmit  i^  tVebrUitri  (Beilin,  iS 
Contributions  to  the  hi  orpholoffy  of  CLadoiclachc,  '*  Jt 

<.  (iB9«):  R.  K,  Traquair,  "The  Auerolepidae,"  Jl. 

oc.  ^1^4-1904.  in  progreH);  "  Report  00  Fowl  Fishes  colkcted 
,  !Uh- r,...loi;i[:al  Survey  of  Scollfliid  ■ 


(Edinbunh.  >8eo):  B.  Dc 
183s);  T.  W.  Bridge  ai 
»  jValnmJ  Biilery.  ni.  ( 


B.  Dean, 
.UtrpiM. 
Falaeaa. 

...  Rocks  of  the 
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I  'ii  liigi'nic  del  Dipneuites,"  BM.  Sk.  Btla  Giel.  vol,  ii. 
\^.  Claypole,  ''The  Ancnlry  of  Ihe  Upper  Dcvoniss 
.  <  lOhla.  jlmCf.CUf.xvii. (i8a6);B. Dean,"  rilaconlo- 
..[.-,"  Uc».  N.y.  Al.  11.  (1901):  A.  Stewart  and  S.  W. 
,  '  Crocaceoni  Fiihes  ol  Kisaai-'lfna.  Col.  Sun.  Kaniv, 
I1.-1,  1901]:  A.  S.Woodward,"  Fowl  Fiihnol  the  English 
PBlaamlnp.  Six,  (iQoi-igaj.  etc.);  R.  K.  Tn- 
The  Lower  Devoman  Flihei  of  GemOndoR."  Ray.  Sk. 
im.  4D(I903);W.  I.  andLfl.  I.  Solla.,"A«™int  nllhe 
I  Fish  Valaoospoaaylui."  PhU.  Tram.  196  (190]);  C. 
1.  Kecan,  "  PhylKeny  ol  the  TdeOKonii."  Ann.  &  Mai,  K,H. 
(7)  13  (1904);  C.  R.  Eistman,  "Fuhes  of  Monte  Bolca?'  Butt, 
iliis.  CZ.  46  {1904):  "Structure  and  Rclalioni  of  Myl«ionia," 
Op.  ci'f.  J  (looe):  O.  Abel.  "  Fonile  FluEfische,"  Jaliri.  Ceil. 
J{«'r»]aiul.  S6  (Wien,  1906);  L.  Hunakof.  "  Studies  on  the  Arthro- 
dira," J/m.  Amrr.  Jfu.  NJl.  it.  <i9o6).  111.  Paunlitjc  (recent 
lishesjriA)  EuiorE:  E.  Bade,  Dit  millifnrtpiisrkin  SlUneatsir- 
fiicki  (1  vdIl.  Berlin.  1901-1901).  CuaT  Baiiaix;  F.  Day, 
Tht  FtiAu  if  Crail  BrrlBimiHf /rrland  Ii  vols..  London,  1680-1884); 
1 .  T.  Cunnmefiani,  ITu  NalUTol  HiHety  cf  Uu  UartrUiilt  JVoriu 
fiihaiiflha  BriltiHilaiiJi  (London,  |8«6)!  W.  C.  M-Iotosb  sod 
A.  T.  Masterman,  Thi  LiJt-HiiUnei  tf  Ihi  Briliii  Uorit  Fwl- 
^^.$ktI  (London,  1S97);  Sir  H.  Mgiwell,  Bnliik  FtcthicaUr  Fuh 
il.'jndon,  t^llF.C.AJklo,  13nliili.SW-<«ttr  fii*  (London.  1,904]. 

nnij  dlitributioni.  canicd  out  at  the  Biological  Laboratoriei  al 
riymoulii  and  St  Andre^vi  and  during  the  lurvey  of  the  fiihlni 
i:iuLind>  of  lifJand.  have  been  publiihed  by  W,  L,  Calderwood. 
J.  T,  Cunnlnghun,  E.  W.  L.  Hofi,  W.  C.  M'inloih,  J,  W.  Fnllon, 
W.  Garttang  and  Prince  In  Ihe  Ia»m.  Uar.  Biolat.  Anne..  Tkt 
JirMtUtJlluFiilirry  Board  i>lSciilIai«l,Sdtiil.Tmiu,1t.DiMiH  Sac, 
cir^d  other  peri^idicals.  (B)  Dehhak  ako  Scandihavu:  W. 
I.illicb^,  5ien{rl  otli  Mirill  Fitlur  (3  vols.,  Upiala.  r88i-iS90l 
K-  A.  Smith,  A  HiUnry  af  Scnwlimmo*  Fiiliei  Sv  B.  Fnri.  C.  V. 
EksUinaiid  C~5aw!naU,  wilk  PlaUi  byW.vn  WriAHtrroai  edition, 
t.visedandcompleledby  F.  A.  S.,  aoefcholm.  1691):  A.  Siuaberg, 
.Sirriffi  wk  Nirta  Fiiiar  (Cttcborg,  ISnJI;  C.  C.  J.  Pelencn, 
H/porl  if  Uil  Daiiiit  BialiilKal  SUIIini  (Copenhagen.   iSca-Iooa) 

i^tlif  Danish  IBM),  "{cj  Fi>xat<D!  C.  Sundman  and  A  J.  MtU, 
t.^lanS-i  Fhktr  (HeldnirfarB,  18B3-I99')-  C)  GiaiiAiiI;  K. 
Mobiui  and  F.  Heimke.  ■' Die  Flirhc  derOirice."  Bmilil  CoMMUi. 
CrWjiirA.  dnUKi.  Han  (Kiel.  iBBj);  F.  Ileincke,  E.  EhrenUiuia 
^i^d  C.  Uunckir  have  inihlished  Iheic  invesiigaiKmi  into  the  ble- 
tii.lory  and  development  ol  the  liihn  of  Heligoland  in  IVtlHilKlia/U. 
.»«fenis(rrjK*ii-(r«  (Kiel  and  LcipBg.  1S<H-1«9?>:  (E)  Swi«M- 
1  .vd;  V,  Filio.  ftiiM  J»j  KfUWi  it  la  Sliij«:  Fnami  (j  vol... 
r,vneva  and  Bawl.  iWi-tSga).  [I^FaANCe^E.  Momu.  Hulain 
t,^li,<rllt  ill  p-riiumi  it  la  Frana  {J  voli.,  Parii.  iMi):  Sgp(itoM-i 

Knvladfi  iaj  /mriliMc^u  iTinifijfrBr  fcilai  a  tmia  ia  ya-U 
•■Amelia.-  P,Katwaniimai.\.ara\i.  (Lisbon,  1899-1904).  (H) 
I1.1LV  AND  Mediteiiaiiban:  P.  DUderlein.  Uoiiiuife  Juuliprii  ltd 
ilciiOTTaniii  (Pafcrmo.   1S81-1S91,  not  completed:   Intcmipled 


2SO 

by  ihcdath  o[  the  luihor^;  E.  W,  L.  Holt,  '■  RcrtirrL-r,,-.  --.n  a 

AND  Cmiul  AsiAt  L.  L«ln,  ■■  FoiMDD.  «  repiila  du  Ijc  dj 
TiWmde,"  ^n*.  ''"'■^^^''^^^"■^''■^"^;*^ti.lH"'Mr* 
CnUf«(  'jri™  Knmw-mffliri  fcij«:  f|«*f  (Si  Pflmburg. 
i888-iS»il:  L-  Bete,  fuV.  of  r.r^ua.  IB™ai>  let.  Si  Pnc.>- 
bun  looil*  G.  Raddi,  S.  Kammiky  and  F.  F.  Kawtauky  hai* 
-orlid^t  Iht  Cypriaid.  »iid  S.lnufflid.  of  the  C«iQuu.  rnilis 

"telrtS  nirTiein>ni«  <!«■  Fiecbe  Up.n.,"  DnUfc.  ^i.  H-.^,. 
(vol..  67  lod  M.  IMJ);  K.  OaW.T'.  Fujit.  And  T.  HlguHilii. 
fu»«B/jatB»(inJlLp«iie«)fTokyo.  1^3,10  progn™).  Numroi^i 
upen  by  D.  S.  Jonfan,  in  coUiborauoo  with  ].  O.  Snyder,  E.  (.. 
Sirkv  H.  W  Fmler  and  N.  Sindo.  (Kf  EAst  lHDi«a:  F.  Djv. 
7*.  Fniiw  erf  BWIif*  /nrfio:  /uiei  (i  voli.,  London,  tlWa)  (ehkHy 
^L_^j _:.-  ^f  .t^  _...!.»■'.   r,,i..  -/  t^Ai„\r  u,  Weber,  '^  Dif 
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_  .uthor'i  fui«  0/  /-uJioh  M.  Wetee,  "  Dl. 

Hcrfiiche  da  IndiKhen  Anhipdi."  Zatil.  Eifilmiist  1.  Kr,t 
UtI.  OilimL  iiL  (Leiden.  1S04).  Nuinerouj  contribmioni 
(auru  of  the  Maby  Peniniuli  ud  An:hipclago  by  C.  A. 
ijr,  L.  VaiU»ni,  F.  Sidndirhner,  G.  Duncker,  W.  Vulj 


lo  Jauiu  dn  CMfo:  foiiiina  mn 

pnjg[e»);  ind  Paiitatu  in  baiiii 

ftSa.  bit  menntU  OilaMlai:  I 

G.  A.  Boulenger,  C.  Pfefier,  F.  ■xeio™:".-. . 

Pellegtin  and  E.  l-inn^^g  1"™  published  nun 

marine  fiihei  o(  South  Africa  have  recdved  ipei 
Mtl  of  J.  D.  F.  GUchiiw.  Afurine  JmPMliiiilio 
■.andii-f  1^9^-1904),  and  new  Iptdes  havelicer 
Bouleiwef  and  C,  T.  Regan.     (Ml  N 

■  nd  B.  W.  Evermann,  Fhi  FilJui  »/jV« 

Waihinzton.  l»g6-t9Da]i  D.  S.  Jordan  and  I 
/tF«>u»  food  Old  £kml  Fiilus  (New  York.  IC 
and  C.  K.  GUben  "The  Fuhei  of  Bcrinf  Sea,' 
fitrSttl  Illandi  (AVaihinBIon,  I  Bi)q) ;  The  U.S.  I 
{•ince  190J)  hai  publiihed  annually  a  fcftvf  and 

t^nry  lubjecl  having 


..«  (Bru«ii,   .S98-1™.  : 
-    "-—  {BniMeUj  1001):  C 


(Berlin,  1B96I;'' 
I  vajiDui  periodkats. 


S.  Jo 


FUU  CJIumi,  Uui 


"A  Calaioeue  ol  Ihc  Fresh.walct  FUhet ._ 

US.  NcL  Itui.  H  (Waahinglon,   189O;  'he  lamE 
SKiodjchiKT,  G.  A.  Boulenaer,  C.  Berg  and  C   T. 

Iialia:  J.  E.  Teniann.Woodi,  Fi<h  aiul 
Walts  {Sydney,  iMi);J.  DoLKta.  Ogilhy, 
Uam  of  Nrm  SauUi  Walti  (^diwy,  iS?]; 

E.  R.  Waile  are  auihora  of  numcroui  pat 

..      ..      .......,...■„..    /:._._..  ^^„    ,pj, 

r,  aa  A.  Grandidier,  »«.-  *- '"---    -- " 

c  FisHBS:  C.  B.  Goode  and  T 
hinglon.  iSgs);  A.  Ganther, 
•■  lijwti—- " -- '•'•■ 


!rt  phyrine.K 


!«s; 


Fiiili  a«d  Crui- 
uglai  Ojitby  and 


rpcJihuViLondun.  1 887) : 
runeeni  ine  nawaiian  iiundB,"  Bitii.  U.J.  i-uja.  i-ffnBf. -Ji\ifu>,> r 
R.  Colletl,  JVerib  Nfilmi  Erpalilicn:  Fiiti  IChrUtiania.  |8S.'): 
C.  F.  Lnikeo,  Dijmjilita-riiarU  Z<Bbnit-h>laiui*i  I'dtyUe;  Ka'i^- 
Hawcti  Fiilu  (Copenhagen,  ISS6);  L.  Vaillani,  EifUiims  scinii- 
fiquaiu'Tiiaadintr adu-Taliiman":  /"i-furmiiParii.  18SW:  A. 
Aeuiia,  7V(eCrai»]D/IIK  VS.  Cavl  und  Cadtlk  Smnty  Suamr- 
•■Blatc"  (Bosionand  Mew  York,  laM):  A.  Alcock.  llGubah^m 
bJ  lit  2«ito(y  b/  H.Af.5.  "  ItnrililfaBr  ".-  fiiiei  (Calcutia.  iBy.- 
1800,  in  procreM):  A.  Akock,  Dturiptia  OilrJonit  0/  tht  Indian 
Ditp-«a  FulUs  in  Ikt  Ifdui*  liiurum  (Calcuiu,   l8w.  eont^i-i) 

R.  Collelt.  Rriidtals  da  COMfUfner  leimtihqMi  aicomptiis  pa< 
AUnH  /■  Priius  it  Wonaio:  pmiwni  jmnunl  dei  lampainti  (fa 
TufW  ~ [HaimdtlU,-  (Monaco,  1896)!  R.  Kwhier.  fUsJlals  mm. 
(lAoui  de  Jo  inn^fiu'  dB  "  Caufan,''  (Pari).  1896^  C.  H.  Cl]b<ri 
>nd  F.  Cramer,  "  Rcporl  on  the  FiJien  dredBed  in  Deep  Wnier  nur 
the  Hawaiian  IdancTt,"  Pr«.  U.S.  Nal.  Um.  lil.  (Waahinxton, 
i8<)6):  C.  LDlken.  "  Spolia  Ailnniica."  ytfmi*.  Silii.  Sir.  vii. 
■ndii.  (Copenhagen.  1S91-1S9S);  C.  Liklken.  Zlaniit /ntnV  £i:^.{;. 
lin,  ii,:  nUliyAiiUat  KisiiUi  (Cnpenbuen,  iRdS):  S.  Cannon, 
"  Reniria  en  an  Eiploraiion  off  iheWeu  Cnul  of  hleiico.  Cenirji 

AleanderAn^i.  by  ihe  U.S.  Fiih 

IBM?     (S)    A.XTA«CT1C    FlSdKS; 
CiJbilmu  inodi  dn'iiic  Uie  neynci  cf  Ui 
(Lnndnn.  1901):  L.  DJIIo,  EipMilrini  .1 

Sea"),  /"miioni  (Antwerp.  1904);  E 
liar  EiMUin:  Fiihii  (Slockliolm, 
Klks  Itfat  '■  DuMTB-y  "  XninwIM  Exp 
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ilinf  the  clns  /"iicei.  nuy  be  defintd  a*  Cniuiu 


;alial  di 


which  ihe  antei 


L  ol  the  uitl  Acleton;  which  are 
iihing  ihrougfa  tpU>;  trut  in  wtiidi 
Ihe  liinbi.  it  pracnl,  are  in  ihe  [onn  of  fint,  at  oppwed  10  Ilv 
pentadictyle,  iimcture  common  to  Ihe  othee  Vertebi»U.  Wiih 
the  eictplion  of  a  few  foimi  in  which  lun(>  tn  present  in  aiidiiioii 
to  the  ^lli,'  Ihui  eoabling  ihe  animal  to  bmibt  atnxnpberic 
U[  for  mote  01  lea*  coraideioble  petiodi  (DipncuMi),  all  Gibes 
att  aqi'ilic  ihioughout  iheit  eriiience. 

In  addition  to  the  piiied  iimbi,  ntcdian  fina  ate  anisUy  ptoaii, 
cootlaling  of  dermal  nyt  borne  by  emloskelelil  suppons,  which 
in  the  more  primitive  forau  are  iirikingly  HiniUr  in  UniaDH 
to  the  paired  fini  that  are  asiuned  lo  have  aiiiea  from  tbe  bnak. 
[ng  up  of  a  lateral  fold  aimilaf  to  the  vettical  folds  out  of  which 
the  dorul,  anal  and  caudal  fim  have  been  evotved.  Tbe  body 
b  naked,  or  icaly,  or  covered  with  bony  ihieJdi  or  hard  spuko- 

Leaving  aside  the  Oitiacopboii,  which  are  dealt  irilji  in  a 
leparate  article,  the  fishes  may  he  divided  into  three  tabdaasei: 

L  Cycloitomi  or  Hampobfanchu,  with  the  skull  imperfectly 
developecf,  without  jawi,  with  a  aiii^  nasal  aperture,  srilhaui 
paired  fins,  and  with  an  unpaired  fin  without  dermal  tayt. 
Lampreys  and  hag .fiihcs. 

II.  Selachii  oc  Chondn^Ierygu,  with  Ihe  skull  well  denlo|ied 
but  without  membrane  bones,  with  paired  nasal  a|ierlnrcs, 
with  median  and  paired  fins,  the  vcntrals  bcaiing  preliensake 
organs  (daspeis]  in  the  msles.     Sharks,  skates  and  chimaeras. 

lU.  Telcostomi,  with  the  ikuU  well  developed  and  with 
membrane  bones,  with  paired  nasal  apertures,  primarily  with 


IV.  AnATom' 


study  of  the  anatomy  ol  fiiba 
on  ^e  whole  undoubtedly  Ibt 
tea,  and  it  is  tbodore  to  Itca 


In  ""^'wj  a  general  survey  of  the  motpbokfgy  ot  fishes  it 
is  essential  to  take  into  consideralioD  the  strvcture  of  the  young 
developing  individual  (embryology)  as  well  as  that  of  Ihe  adult 
(comparative  anatomy  in  Ihe  narrow  sense}.  Palaeontology 
is  practically  dumb  excepting  as  reganis  external  fofm  and 
skeletal  features,  and  even  of  these  our  knowledge  must  for  long 
be  in  a  hopelessly  impofecl  state.  While  it  is  of  the  utmost 
importance  to  pay  due  attention  to  embryi^lo^ca]  data  it  is 
equally  important  to  consider  Ihem  critically  and  in  amjoncteon 
Bith  bioad  moTpbological  considerations.  Taken  by  thetasdva 
they  are  apt  to  be  extremely  mislewling. 

EzKnuI  Fminra.—Tlit  eiiemsl  featoret  of  ■  tyidcal  fish 
tie  intimately  usodaied  with  iu  mode  of  life.  Ill  shape  is 
more  or  less  that  ol  a  spindle;  its  suifaa  t>  covered  with  a 
hi^y  glandular  epidetmii,  which  is  constantly  ptodocing 
lubricating  mucus  throu^  the  agency  of  which  skjn-trictui] 
is  reduced  to  an  extraordinary  degree;  and  finally  it  poasesso 
a  *et  of  rtmatkable  piDpelling  organs  or  fins. 

ihape  varies  greatly  from  tbe  tyiwal  qvndle  shape  with 


nuch  Satteiwl  froi.. 
o  tide  in  the  Pleun 


n  the  mode  il  lilei 


xthe 


nuch  eloo^ated  ai 

Biad,  Trunk  and  Tail.— la  tbe  body  of  Ibe'fidTwe  may  recog. 

iie  the  thm  main  subdivisions  of  the  body — bead,  tinnk 

nd  tail — as  in  the  higher  vertebrates,  but  then  a  no  definite 

'  .    ' ''  .'         >  form  a  tuck  inch  aa  occnn 

h^ber  groups,  though 

I  in  the  young  LepideiVt 

tomy  of  fishes.  *e  T.  W.  Brl.be.  C— W«t» 
R.  Wiedoibein,  V^.  Atl.  in  IfwMbn. 


'Mmif  Jfulsry.  an 


ICHTHYOLOGY 


TLe  tan,  «  (■"-"■"'  Rtjoo.li  probably  a  Mcondaty  deretop- 
ant — >  pnloo^tion  ol  the  hiDdei  end  of  the  body  foi  motor 
k.  ThUa  iadialed  by  the  fact  that  it  Irequeotly  developa 


doo.  denkn  fion  h 

■liicb  ifevelo(i*  nun „ 

pnloflfed  pmod  a  loaM  of  ai 


or  Mt  of  wHicb  tbe  dcfinitiv -^, 

dmkiiwl.    Alls  ilniElapDieDl  hu  rached  the  level  of  tbe  i 


fut.  myoeooK^  Of  thcae  tbc(poeUuiaL)cirtioODUiuI«^D«HCrDphy. 
Fin. — lie  fim  uc  eneniioDS  ol  the  body  lurfuz  Irhidi 
lOTV  for  pnpnUoa.  To  give  tbe  neccsury  nudity  tbey  are 
providefl  widt  ipedai  akeleta]  elements,  while  to  give  mobility 
tbey  aie  pforidcd  with  special  mosdo.  TlieH  mosdcs,  like 
the  other  TohuiUiT  snuclei  ol  the  body,  are  derived  from  the 
ptiintive  myMomca  and  are  thatfore  sefmeaul  in  origin.  The 
fin   are   divnfble  into   two   maia  caleBoria — tbe  median  or 

Tbe  BocdiaD  Gna  ate  to  be  itgaidtd  aa  Ibe  more  primitive. 
Tit  fandamtntal  attuctut  ol  the  vettebiate,  with  ita  mediaii 


Fkl  t 


ffc*tt»l  ana  aiul  ita  great  muscular  mas  divided  into  legmcnls 
alone  each  aide  ol  Ibe  body,  ioditates  that  its  primitive  method 

AagiUoxiB,  ■  cydo^ome  or  ao  eeL     Tbe  lyitem  ol  median 

og  mad  tii€  posterior  end  ol  the  body — aa  pcnbta  even  in  the 
adoh  ia  tbe  adsUBg  Dipoensti.  A  amtisuoiu  median  Gn-fold 
Mcios  ako  is  vwiooa  Teleoata  {many  deep-Ka  Tcleosta,  eeb, 


,  ibm^  the  hifhty  ipcdaliied  leatuiea  in  otbei  n 
.e  ii  probable  that  vc  have  here  to  do  with  a  aeci 
JO  to  a  DDbdition  like  the  primitive  one.     In  the  ] 


>n  of  and  all  incuMe  in  liie  of  ihai  por 
,  wKch  from  iu  pwlion  al  the  lip  of  the  tail  rtsic 
aat  advantageous  position  for  producing  movement 
.    Tbeic  ia  thus  fccmed  (he  tandat  Go     la  ttaia  rei 


there  ia  a  greatly  incrtaied  liie  of  tbe  fin-f<dd — both  donaUy. 
and  ventmlly,  Thcie  la  farther  developed  a  highly  dkaiacter- 
btic  atymmelry.  In  the  original  lymmettical  or  pn4tccral 
i—difikyariaT)  type  of  tail  (as  aeen  ia  a  cycloatome,  B.Dipnoan 
and  in  owM  fith  embryo))  tbe  skeletal  aiii  of  the  body  nma 
straight  out  lo  its  tip — tbe  tail  fold  being  equally  developed 
above  and  below  the 
aids.  In  tbe  highly  de-  ^ 
'  iped    taudal    fin    < ' 


Tdeoiteai 


e  Meitrocfrcai  tail  of  sharks  and  sturgeons.  Tbe 
this  evolution  of  tbe  caudal  fin  a  teen  in  tbe 
.  where  tbe  ventral  tail-firid  becomes  devdoped 
to  produce  a  secoodaiily  qimmettieal 


appearance  Hamtarcal  tail,  G<.  a). 

The  iharka  have  been  referred  to  as  pOB 
uilL  hul.  Itioagh  Ibil  li  inie  of  (he  majcirily,  wLl . 

""         '     "         ''cu^yJsnlufau  to  the  highly 
lul  of  Ibe  andent  Oadtsdatiii 


0&__.,..._... 


The  praecaudal  portion  of  the  fin-fold  on  the  dorsal  aide  <d 
the  body  becomes  broken  into  numerous  Gnlela  in  living  CrotM>- 
pieiygians,  while  in  other  fishes  it  disappear*  thtongbout  part 
of  its  length,  leaving  only  one,  two  or  three  enlarged  portiom — 
Ibe  ifirioi  fins  (fig.  4,  d.f.).  Similarly  the  pneaudil  pan  lA 
[be  fin-fold  venirally  becomo  reduced  to  a  single  anal  fin  (i/.), 
Dccauonally  conlinued  backwards  by  a  series  of  finlets  (5c«ik- 
bridat).  In  the  sucker-fishes  {Remera,  Echmeii)  tbe  anterior 
dorsal  fin  Is  metamorphosed  inio  a  sucker  by  whidi  the  tnature 
attaches  itself  to  larger  fishes,  turtles,  &c. 

The  paired  fins — though  more  recent  developinciita  tban 
of  very  great  morpbotopcal  IntcKM, 
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Fic.  ^.—Tilapia  dullci.  a  leltoBean  SA.  10  ill 

(eitiim.    (Alier  Boulmiw.) 
A.  Side  vifw.  _     _  (.r,  Gill  n 


pelvic  (-"  ventral  ")  or  posterior.    There  are  two  main  types 
of  paired  fin— ihe  oKkipUiytial  type,  a  paddle-like  ttructure 
aupponed  by  a  jointed  ass  which  bean  lateral  nyi  aod  eiisu 

lodified  form  in  Neacealedni  alone  anunpt  liiing 
Ihe  aiHiuiplrTyfial  type,  aupported  by  fine  nylike 
IS  seen  in  tbe  fins  of  any  ordinaiy  fisb.   Tie  relatively 
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less  effidency  of  the  archipterygium  and  its  predominance 
amongst  the  more  andent  forms  of  fishes  point  to  its  being 
the  more  ardiaic  of  these  two  types. 

In  the  less  highly  spedalized  groups  of  fishes  the  pectoral 
fins  are  dose  behind  the  head,  the  pelvic  fins  in  the  region  of  the 
doacal  opening.  In  the  more  specialized  forms  the  pdvic 
fins  frequently  show  a  more  or  lest  extensive  shifting  towards 
the  head,  so  that  their  position  is  described  as  thoiadc  (fig.  4) 
ot  jugular  {Gadus — cod,  haddock,  &c,  fig.- 5). 


Fig.  5. — Burbot  (Lota  vulgaris),  with  jugular  ventral  fin& 

The  median  fin,  especially  in  its  caudal  section,  is  the  main  propel- 
fing  organ:  the  paired  fins  m  the  majority  of  fishes  serve  for  balanc- 
ing. In  the  Dipoeusti  the  paired  fins  are  used  for  clambering  about 
amidst  vegetation,  much  in  the  same  fashion  as  the  limbs  of  Urodeles. 
In  Ceratodits  they  also  function  as  paddles.  In  various  Teleosts 
the  pectoral  fins  have  acquired  secondarily  a  feg-Ukc  function,  bdng 
used  ior  creeping  or  skipinng  over  the  mud  {Periopkihalmus;  cf.  also 
Triglmds,  Scorpaenids  and  Pediculari).  In  the  *'  flying  "  fishes  the 
pectoral  fins  are  greatly  enlarged  and  are  used  as  aeroplanes,  thdr 
(luivering  movements  frequently  giving  a  (probably  erroneous) 
impression  of  voluntary  flapping  movements.  In  the  gobies  and 
lumpsuckers  {CydopUndae)  the 'pelvic  fins  are  fused  to  form  an 
adhesive  sucker;  in  the  Gwietociaae  they  take  part  in  the  formation 
of  a  somewhat  similar  sucker. 

The  evolutionary  history  of  the  paired  limbs  forms  a  fascinating 
chapter  in  vertebrate  morphology.  As  regards  their  or^^  two 
hypotheses  have  attracted  spedalattention:  (i)  that  enunciated  by 
Gcsenbaur,  according  to  which  the  limb  is  a  modified  giU  septum, 
and  (2)  that  supported  by  James  K.  Thacher,  F.  M.  Balfour,  St 
George  Mivart  and  others,  that  the  paired  fins  arc  persisting  and 
modiliedportions  of  a  once  continuous  fin-fodd  on  each  side  of  the 
body.  The  majority  of  morphologists  are  now  inclined  to  accept 
the  second  of  these  views.  Each  has  been  supported  by  plausible 
arguments,  for  which  reference  must  be  made  to  the  literature  of  the 
subject.^  Both  views  rest  upon  the  assumed  occurrence  of  stages  for 
the  existence  of  which  there  is  no  direct  evidence,  viz.  in  the  case  of 
(i)  transidonal  stages  between  gill  septum  and  limb,  and  in  the  case 
of  (2)  a  continuous  lateral  fin-fold.  (There  is  no  evidence  that  the 
lateral  row  of  spines  in  the  acanthodian  Qimatius  has  any  other 
than  a  defensive  significance.)  In  the  opinion  of  the  writer  of  this 
artide,  such  assumptions  are  without  justification,  now  that  our 
knowledge  of  Dipnoan  and  Crossopterygian  and  Urodele  embryology 
points  towards  the  former  possession  oy  the  primitive  vertebrate 
of  a  series  of  projecting,  voluntarily  movable,  and  hence  potentially 
motor  structure  on  each  side  of  the  body.  It  must  be  emphasized  that 
these  — the  true  external  sills — are  the  &nh  organs  known  actually  to 
exist  in  vertebrates  which  might  readily  be  transformed  into  limtM. 
When  insuperable  objections  are  adduced  to  this  having  actually 
taken  place  in  the  course  of  evolution,  it  will  be  time  enough  to  fall 
back  upon  purely  hypothetical  ancestral  structures  on  which  to 
base  the  evolutionary  history  of  the  limbs. 

The  ectoderm  covering  the  general  surface  b  hi^y  gilandular. 

In  the  case  of  the  Dipneusti,  flask-shaped  multicellular  glands 

like  those  of  Amphilnans  occur  in  addition  to  the  scattered 

gland  cells. 

A  characteristic  feature  of  glandular  activity  is  the  production  of 
a  slight  electrical  disturbance.  In  the  case  of  MalopUrurus  this 
elsewhere  subsidiary  function  of  the  skin  has  become  so  exaggerated 
as  to  lead  to  the  conversion  of  the  skin  of  each  side  <^  the  body  into 
a  powerful  electrical  organ.*^  Each  of  these  consists  of  some  two 
million  small  chambers,  each  containing  an  electric  disk  and  all 
deriviiu;  thdr  nerve  supply  from  the  branches  of  a  single  enormous 
axis  cylinder.  This  takes  its  origin  from  a  gigantic  ganglion  cell 
situated  latero-dorsally  in  the  spinal  cord  between  the  levds  oi  the 
first  and  second  spinal  nerves. 

f  Cement  Organs. — The  larvae  of  certain  Teleostomes  and 
Dipnoans  possess  special  glandular  organs  in  the  head  xe^on 
for  the  secretion  of  a  sticky  cement  by  which  the  young  fish  is 
able  to  attach  itself  to  water-plants  or  other  objects.  As  a  rule 
these  are  ectodermal  in  origin;  e.g.  in  Lepidosiren  and  Prolo- 
pierus*  the  crescentic  cement  organ  lying  ventrally  bdiind  the 

*  Cf.  J.  Graham  Kerr,  Proc.  Camb.  PkU.  Soc  x.  227. 

*  For  dectric  organs  see  W.  Biedermann.  EUctrO'Pkysiology. 

*  J.  Graham  Kerr,  Quart.  Joum,  Micr,  ScL  voL  zlvi 


mouth  consists  of  a  gUndnlar  thickening  of  the  deep  layer  of 
the  ectoderm.  In  young  ganoid  fishes  preozal  cement  ofgans 
occur.  In  Crossopterygians  there  is  one  cup^haped  structtxR 
on  each  dde  inunediatdy  in  front  of  the  mouth.  Hete  the 
glandular  epithelium  is  endodermal,  developed*  as  an  ont^owth 
from  the  waU  of  the  alimentary  canal,  dcsdy  resembling  a  giS 
pouch.  In  Amia*  the  same  appears  to  be  the  case.  In  a  few 
Tdeosts  similar  organs  occur,  e.g.  Sarcadaces,  Hyperopisus,* 
where  so  far  as  is  known  they  are  ectodermal. 

Photogenic  Organs. — ^Tlie  slimy  secretion  produced  by  the 
epidermal  stands  of  fishes  contains  in  some  cases  substances 
which  apparently  readily  undergo  a  slow  process  of  oxidatioB, 
giving  out  light  of  low  wave>length  in  the  process  and  so  giving 
rise  to  a  phosphorescent  appearance.  In  many  deep-sea  fishes 
this  property  of  producing  light-emitting  secretion  has  under- 
gone great  development,  leading  to  the  existence  ol  definite 
photogenic  organs.  These  vary  much  in  character,  and  much 
remams  to  be  done  in  working  out  their  minute  structure.  Good 
examples  are  seen  in  the  Tdeostean  family  Scopdidae,  where 
they  form  brightly  shining  cyo-like  spots  scatt^ed  about  the 
surface  of  the  body,  especially  towards  the  ventral  side. 

External  Gills. — ^In  young  Crossopterygians  and  in  the  yoni^ 
JProtopterus  and  Lepidosiren  true  external  gills  occur  tA  the  same 
morphological  nature  as  those  of  Urodele  amphibians.  la 
Crossopterygians  a  angle  one  is  present  on  each  side  on  the 
hyoid  arch;  in  the  two  Dipnoans  mentioned  four  arc  present 


Fig.  6. — Larva  of  Polypterus.    (After  Budgett.) 


on  each  side — on  visceral  arches  III.,  IV.,  V.  and  Vl.  (It  may 
be  recalled  that  in  Uroddes  they  occur  on  arches  III.,  IV.  and  \\ 
with  vestiges '  on  arches  I.  and  II.).  Each  external  gill  devcfeps 
as  a  projection  of  ectoderm  with  mesodermal  core  near  the  upper 
end  of  its  vis^ral  arch;  the  main  aortic  arch  is  prolonged  into 
it  as  a  loop.  When  fully  developed  it  b  pinnate,  and  is  provided 
with  voluntary  musdes  by  which  it  can  be  moved  fredy  to 
renew  the  water  in  contact  with  its  re^iratory  surface.  la 
the  case  of  Polypterus  a  short  rod  of  cartilage  projects  from  the 


Fn»  no.  TMSMcdMi.  R0ytlS0€kly«fLfmi9m. 
Fig.  7. — ^Thirty  Days*  Lar\'al  Lepidosiren.   (After  Graham  Kerr.) 

hyoid  arch  into  the  base  of  the  external  giU.  Their  occurrence 
with  identical  main  features  in  ihe  three  groups  mentioned 
indicates  that  the  external  gills  are  important  and  archaic  organs 
of  the  vertebrata.  Their  non-occurrence  in  at  kast  some  of 
the  groups  where  they  are  absent  is  to  be  explained  by  the 
presence  of  a  huge  vascular  yolk  sac,  which  necessarily  fulfils 
in  a  very  e£Bdent  way  the  respiratory  function. 

Alimentary  Canal. — ^The  alimentary  canal  forms  a  tnbe  tra- 
versing the  body  from  mouth  to  doacal  opening.  Corresponding 
with  structural  and  functional  differences  it  is  for  descriptive 

*  T.  Graham  Kerr.  The  BudgeU  Memorial  Vdmrne, 
■  J.  Pbdps,  Science,  vol.  NS.  ix.  p.  j66;  J.  Eydeshymer  and 
Wilson.  Amer.  Joum.  Anal.  v.  (1906)  p.  154. 


*  J.  S.  Budgett.  Trans.  Zool.  Soc.  Ltmd.  xvi..  1901.  p.  iiol 
!  L.  DrQner,  Zool.  Jahrbucher  Anal.  Band  xix.  (1904).  Sl  4 
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fMirpoKS  divided  into  the  foUowing  regioiia — (i)  Buccal  cavity 
or  moath  cavity,  (a)  Pharynx,  (3)  Oesophagus  or  gullet,  (4) 
Stomach,  (5)  Intestine,  and  (6)  Cloaca.  The  buccal  cavity  or 
flKMxth  cavity  is  morphologically  a  stoniodaeum,t.c.  it  represents 
an  inpushing  of  the  external  surface.*  Its  opening  to  the  exterior 
is  wide  and  gaping  in  the  embryo  in  certain  groups  (Selachians 
and  Crosaopterygians),  and  even  in  the  adult  among  the  Cyclo- 
•ttimrk^tm   |)ut  in  the  adult  Gnathostome  it  can  be  voluntarily 

opened  and  shut  in  correlation 
with  the  presence  of  a  hinged 
jaw  apparatus.  The  mouth 
opening  is  less  or  more  ventral 
in  position  in  Cydostoracs  and 
Selachians,  while  in  Dipnoans 
and  Teleostomea  it  is  usually 

terminaL 

In  certain  case*  (e.f.  Lcpido- 
strtH)^  the  buccal  cavity  arises' 
by  secondary  excavation  with- 
out any  actual  pushing  in  of 
ectoderm. 

It  is  highly  characteristic 
9f  the  vertebrata  that  the 
pharynx — ^the  portion  of  the 
alimentary  canal  immediately 
behind  the  buccal  cavity — 
communicates  with  the  ex- 
terior by  a  series  of  paired 
clefts  associated  with  the 
function  of  re^iration  and 
known  as  the  visceral  clefts. 
It  is  especially  characteristic 
of  fishes  that  a  number  of 
these  clefts  remain  open  as 
functional  breathing  organs  in 
the  adult. 

The  visceral  clefts  arise  as 
hollow  pouches  (or  at  first  solid 
projections)  of  the  endoderm. 
Each  pouch  fuses  with  the 
ectoderm  at  its  outer  end  and 
Fic  S.—Diufafflt  to  illustrate  then  becomes  perforated  so  as 
the  rdadoos  of  Manchial  clefts  and  to  form  a  free  communication 

''!!y^-iLr/mff?*!K?*'Ri.«^  between  pharynx  and  exterior. 

•fld  a  Tefco*  (B) ;  i.  2.  Ac.  Bian-  ,^  ^^nchymatous  pack- 
ing tissue  between  consecu- 
tive clefts  forms  the  visceral 
arches,  and  local  condensation 
within  each  gives  rise  to  im- 
portant skeletal  elements — to 
'Ls\  Valvular  outer  edge  of  gill  which  tbe  name  visceral  arches 


/A  '^  m^^^ 


AGk..  Ud).     Altar  Bom.  £«lr. 
ftrpraWoaof 


kx,  Opefcular  cavity. 

kJ,  Rcniiatory  faundlae. 
c»  Codom. 
eJhj^  Opcicular  opening. 
ky^,  tf yosd  aitii. 
kyx,  Hyobnnchial  deft. 


•eptnm. 
Naol  apertore. 


#^  Opcfculum. 
Palatoqu 
Pharyn3b 


f^  Palato  quadrate  cartilage. 


is  often  restricted.  From  the 
particular  skeletal  structures 
which  develop  in  the  visceral 
arches  bounding  it  the  anterior 
cleft  is  known  as  the  hyoman- 
dibular  cleft,  the  next  one  as 
In  common  usage  the  hyomandibular  cleft  is 
called  the  spiracle,  and  the  series  of  defu  behind  it  the  branchial 
clefts. 

The  typical  functional  gill  cleft  forms  a  vertical  sUt,  having  on 
each  side  a  gill  septum  which  separates  it  from  its  neighbours 
in  the  series.  The  lining  of  the  gill  deft  possesses  over  a  less  or 
greater  extent  of  its  area  a  richly  developed  network  of  capillary 
blood-vesicls,  through  the  thin  covering  of  which  the  respiratory 
fTf^K^w^  takes  place  between  the  blMd  and  the  water  which 
waabcft  thiou^  the  gill  cleft.  The  area  of  respiratory  surface 
tends  to  become  increased  by  the  devdopment  of  outgrowths. 
FreqnenUy  these  take  the  form  of  regular  plate-Iike  structures 
known  as  gill  lamellae.  In  the  Sdachians  these  lamellae  are 
stnp-fikc  stractures  {EUumobranck)  atUched  along  nearly  their 

•  J.  Graham  Kerr,  Quart,  Joum.  Mkr,  Sci,  xlvi.  423. 


whole  length  to  the  gill  septum  as  shown  in  fig.  8,  A.    In  the 

Holocephali  and  in  the  sturgeon  the  outer  portions  of  the  gill 

septa  have  disappeared  and  this  leads  to  the  condition  seen  m 

the  higher  Telec»tomes  (fig.  8,  B),  where  the  whole  of  the  septum 

has  disappeared  except  its  thick  pinner  edge  containing  the 

skdctal  arch.    It  follows  that  in  these  higher  Telcostomes — 

including  the  ordinary  Teleosts — the  gill  lamellae  are  attached 

only  at  their  extreme  inner  end. 

In  the  )rouM^  of  Selachians  and  certain  Teleosts  (e.c  Gymnorckus 
and  HtUrolisY  the  gill  lamellae  are  prolonged  as  filaments  which 
project  freely  to  the  exterior  These  must  not  be  confused  with 
true  external  gills. 

The  partial  atrophy  of  the  gill  septa  in  the  Tdeostomes  pro- 
duces an  important  change  in  their  appearance.  Whereas 
in  the  Selachian  a  series  of  separate  gill  clefts  is  seen  in  external 
view  each  covered  by  a  soft  valvular  backgrowth  of  its  anterior 
lip,  in  the  Tdeostean  fish,  on  the  other  hand,  a  single  large 
opening  is  seen  on  each  side  (opercular  opening)  covered  over  by 
the  enormously  enlarged  valvular  flap  belonging  to  the  anterior  Up 
of  the  hyobranchial  def  L  This  flap,  an  outgrowth  of  the  hyoid 
arch,  is  known  as  the  operculum. 

In  the  Tdeostomi  there  are  usually  five  functional  defts,  but 

these  are  the  survivors  of  a  formerly  greater  number.   Evidence 

of  reduction  is  seen  at  both  ends  of  the  series.    In  front  of  the 

first  functional  cleft  (the  hyobranchial)  there  is  laid  down 

in  the  embryo  the  rudiment  of  a  spiracular  deft.    In  the  less 

highly  organized  fiohes  this  survives  in  many  cases  as  an  open 

cleft. 

In  many  sharks  and  in  sturgeons  the  spiracle  forms  a  conspicuous 
opening  just  behind  the  eye.  In  rays  ana  skates,  which  are  modified 
in  corrdation  with  thdr  ground  feeding  habit,  the  Roiracle  b  a  large 
opening  which  during  the  great  widening  out  of  tne  body  during 
development  comes  to  be  situated  on  the  dorsal  ude,  while  the 
branchial  clefts  come  to  be  ventral  in  poution.  In  existing  Crosso- 
ptervgtans  the  spiracle  is  a  slit-like  opening  on  the  dorsal  side  of  the 
heao  which  can  be  opened  or  dosed  at  will.  In  Dipneusti.as  in  the 
higher  Tdeostomes,  the  spiracle  b  found  as  an  embryonic  rudiment, 
but  in  this  case  it  gives  rise  in  the  adult  to  a  remarkable  sense  organ 
of  problematical  function.* 

Traces  of  what  a|^>ear  to  be  pre-spiracular  defts  exist  in 
the  embryos  of  various  forms.  Perhaps  the  most  remarkable 
of  these  is  to  be  found  in  the  larval  Crossopterygian,*  and  ap- 
parently also  in  Amia*  at  least,  amongst  the  other  ganoids, 
where  a  pair  of  entodermal  pouches  become  cut  off  from  the 
main  entoderm  and,  establishing  an  opening  to  the  exterior, 
give  rise  to  the  lining  of  the  cement  organs  of  the  larva. 
Posteriorily  there  is  evidence  that  the  extension  backwards  of  the 
series  of  gOl  defts  was  much  greater  in  the  primitive  fishes.  In 
the  surviving  sharks  {CkUtmydotdacfms  and  Notidanus  cinereus), 
there  still  exist  in  the  adult  respectively  six  and  seven  branchial 
clefts,  while  in  cmbryonk  Selachians  there  are  frequently 
to  be  seen  pouch-like  outgrowths  of  entoderm  apparently  repre- 
senting rudimentary  gill  pouches  but  which  never  develop. 
Further  evidence  of  the  progressive  reduction  in  the  series  of 
clefts  b  seen  in  the  reduction  of  thdr  functional  activity  at  the 
two  ends  of  the  series.  The  spiracle,  even  where  persisting 
in  the  adult,  has  lost  its  gill  lamellae  either  entirely  or  excepting 
a  few  vestigial  lamellae  forming  a  "  pseudobranch  "  on  its 
anterior  wall  (Selachians,  sturgeons).  A  similar  reduction 
affects  the  lamellae  on  the  anterior  wall  of  the  hyobranchial 
deft  (except  in  Selachians)  and  on  the  posterior  wall  of  the  last 
branchial  deft. 

A  pseudobranch  b'  frequently  proent  in  Telcostomes  on  the  anter- 
ior wall  of  the  hyobranchial  deft,  ia.  on  the  inner  or  posterior  face 
of  the  operculum.  It  b  believed  by  some  morphologists  to  belong 
really  to  the  cleft  in  front.* 

Phificgepr*. — ^The  phytogeny  of  the  gill  defts  or  pouches  b  un- 
certam.  The  only  organs  of  vertebrates  comparable  with  them 
morphologically  are  the  enterocodic  pouches  of  the  entoderm  which 
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^ed  lor  UK  pumpiiig  of 
■  d  which  UKy  lie. 


£«(|. — A*  in  the  bigber  votcbnUt,  tbeic  develops  ia  all 
(be  duiiogniuin  of  EUlhoMimiMoiu  fiifaei,  acepl  the  SeUchians. 
■h  oulglDwth  of  the  phftrynguJ 


Kill-  i'^hJ^i^'t  'tM^  baacha  of  the  doni]  »otl». 

r"";hc;:  .,  Pulnini™  vjin:  ■"»■  difennce*  ire  hrid  by 
Aneiial  bknd-vemS:  « ,  ™ny  to  te  lutficieni  to  invmUdaie 
Oooplugui.  opeoed  to  ihow  S'^f'™^?^'t'"f  -S.'  <*m""" 
SmS(^.)     ^  bWd«.Hh^trung.  Thefollow- 
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Dan  that  Che  bkud-Hpiily  Inn*  kHB  Hieirl 
'be  primitive.  We  •£nitd  nlhereipert  .he 
la  be  Eras  the  auin  uteriea  gf  the  phuy^al 
^  unic  arch  u  b  the  cue  vith  ike  hnv  if 
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bladder  •EUideilii«  with  the •^-■--■- 


Hipply.  th. 


Fmk(wii.— In  the  CnHopteiy^aa  lod  Dipoaan*  tbc 
ia  lued  for  rfapiration^  while  at  the  same  time  fulfiDinf  a  li: 
■titic  fundion.  Amount  the  Aainoptay^un  a  It*  i 
•till  UK  it  foi  leapiiatioD,  but  it)  nuin  hmdioD  ia  that  of  ■ 
Jn  copoeoan  with  thia  functioEi  there  caista 
compcioilary  mechanism  whenby  the  IBuuit  of  gai  ia  tl 
■wimbladder  may  be  diminitbed  (by  abaoiptiDB),  or.  od  tl 


gnvity  produced,  (.(.  by  change  ol  pmmre  witit  chance  of 
depth.  Thii  mechaniim  is  specially  devdofied  ia  pkjiodinic 
fonna,where  there  occur  certain  gtaDdularpatcbet("  ml  ^auil") 
in  the  lining  e^thelium  cd  the  nrimhiadder  richly  ainfled 
with  capillaiy  bbod-vcaaeb  and  aenrinf  appAimtly  to  aecfelc 
gai  into  the  awimbladder.  Thai  the  ga*  in  the  awimhladdn 
ii  produced  by  aome  vital  procaii,  aucb  as  aecictjaD,  ii  aln^dy 
indicated  by  its  compontian,  as  It  may  contain  i^arfy  ^% 
of  oxygen  in  drrp-Ha  forma  or  a  aiimlir  pniportioa  of  Dilngai 
In  fiahea  from  deep  lakes,  1.1.  iu  (nmposition  is  quite  diflemi 
from  what  it  would  be  were  it  accumuliled  within  the  twimliladder 
by  mere  ordinary  diffmioa  processes.  Furthert  the  fonutiov 
of  gas  is  shown  by  experiment  to  be  conlmlled  by  bnocbei  d 
the  vagus  and  sympathetic  nerves  in  an  oactly  aimilaT  (aahioa 
to  the  secretion  of  saliva  in  a  salivaty  ^and.  (Sec  bdow  M 
relations  of  awimbladder  to  ear). 

Of  the  imponinl  BOD-nspiratoiy  derivatives  of  Ibt  pitaiya- 
gal  wait  (thyroid,  thymus,  postbnnchiil  bodies,  ftc),  only 
the  thyroid  calls  for  4>cdlil  tncntion,  as  important  dues  to  its 
evolutionary  history  arc  a^ordcd  by  the  lampreys.  In  the 
Urvai  lamprey  the  thyrrad  develops  as  a  lon^tDdina]  groove 
on  the  pharyngeal  floor.  From  the  antriior  ewl  of  this  cioor 
there  pass  a  pair  of  peripharyngeal  ciliated  tracts  to  the  duul 
side  M  the  pharynx  where  they  paaa  backwards  to  the  hind 
end  of  the  pharynx.  MotphoZogicatly  the  whole  appsjalns 
corresponds  doaely  with  tbe  eodostyle  and  peripharyngeal  and 
dorsal  dilated  IntU  of  the  phaiyni  of  Amftuaai.  Tbc  nxre- 
aporidentr  extends  to  fumrlion,  as  tbe  open  thyroid  groove 
secretes  a  sticky  mucus  which  passes  into  the  pharyngeal  cavity 
lor  the  entanglement  of  food  particles  exactly  as  in  ^s>iK*iai. 
Later  on  the  thyroid  groove  bmomes  shut  oH  frotn  tbe  pharynx^ 


unless  ^d  as  in  the  GnalboMomata.  The 
explanation  of  this  devetopmental  hitfory 
he  lamprey  is.tbat  It  i>  ■  rqietitioo  of  phylo- 


'  the  thyroid  ii 

Behind  the  pharynx  comes  tbe  main  portion  of  the  aSmcntary 
nal  concerned  with  the  digestion  and  absorption  of  tbe  food. 
lis  forms  a  tube  varying  greatly  in  Icn^h,  mote  riongaled 
and  colled  in  the  higher  Tttcostomes,  sboner  and  straifhier 
the  Selachians,  Dipooans  and  lower  Teleottomes.  The 
ophagus  or  guUet,  usually  forming  a  short,  wide  tube^  lesdi 

frequently  in  tbe  form  of  a  letter  J,  the  longer  limb  being  too- 
ls with  the  guUcI,  the  iborter  with  the  intestine.  The 
of  the  J  may  be  as  in  PtlyftcnD  and  the  pctdi  pradond 
rards  into  a  large  pocket.    The  intestine  is  usually  marked 
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prloric  valve,  fo  Ibe  knro'  gruilbiMtomitaua  Gihts  (Sebcbteni, 
Cnnaptoytia>u>  DipBOtm*,  Murgeoni)  tb«  iatdtine  posMSMS 
tb*  hifUy  charactoutk  ipini  valve,  a  iheU-like  projection 
tato  ill  buwa  wblcta  pnama  a  vital  (xxine.  aad  along  the  tunu 
of  aWch  the  food  paain  daring  tbe  coune  ol  digettion.  Ftom 
in  DBhreoal  occuntiKe  in  tbe  gn«p>  mentioned  we  conclude 
tkat  it  ii  a  MnctuK  of  a  rety  aichate  type,  once  chsracteiiiilc 
al  ancCTttal  GnatboMomata;  a  hint  ai  to  Its  nwiphotogical  lignifi- 
cuca  ia  given  by  iti  nMtltod  of  developraent.'  In  an  early 
mtft  of  devdopment  tbe  iototinal  nidiment  Ii  cdled  Inlo  a 
i|Al  aad  It  )i  iQr  the  fuion  together  of  tbe  tutus  that  the  aiunl 
vahra  ariMi.  Tbe  only  lea^ble  dpUnatioa  of  thi)  peculiar 
■actbod  of  derelopnient  aeemi  to  lie  in  ihe  auuniption  that  the 
■matial  gBatbonoDe  paaeoed  an  dongaied  coiled  intciliDe 
*bkb  lutiiqoently  became  ihortened  with  a  fusion  of  [li  coils. 
Id  tbe  higher  fabea  the  a^Hral  valve  has  disappcareci — bang 
ItSi  iooDd,  however,  in  a  reduced  condition  In  Amia  and  Ltpi- 
ittlnt,  and  poedbly  u  a  faint  votige  in  one  or  two  Teleoiti 
(certain  Cbifiiai*  and  Satmmidat'^.  In  the  majority  of  tbe 
~  ' *-  -'-aica(ifq>inl*alve9ii  coupled  with  aKCondaiy 
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^.  ..-  .  be  acompanied  by  a  acdindary  ^inl  colling 

The  tcrmUal  pan  of  tbe  alimentary  canal — tbe  cloaca — ii 
■baraetcrivd  by  the  fact  that  into  it  open  tbe  two  kidney  ducts- 
Is  Tdeoetoma  tbe  cloaca  b  commonly  Battened  out,  lo  that 

depmSently  on  the  outer  lurface. 

Tig  liaing  of  tbe  atlmencary  canal  ii  throughout  the  greater 
part  of  iU  extent  richly  glandular.  And  at  certain  poinu  loca 
laliiiiiiMiiti  o(  tlie  Kcretory  lurface  take  place  u  ai  to  form 
ghad^lh'  diverticula.  The  most  ancient  of  thrae  ai  indicated 
by  ft*  omirraice  even  in  Ampkaiui  aH)ears  lo  be  the  Im 
which,  originally — ai  we  may  asnune— mainly  a  digotive 
fbDd,  baa  in  the  eiftt^ng  Craniatei  developed  important  excretory 
aod  gljmuntodng  functions.  Arising  in  the  embryo  aa  a 
rivplecaacmn,  tbeUverbccomes  In  tbe  adult  a  compact  gland  of 
vtf;  laivi  iiie,  naoally  U-lobed  in  ibape  and  lying  In  tbe  fron 
poRhn  ol  Ibi  qilaaduMcaele.  The  italk  of  tbe  liver  rudlmen 
becppiea  draws  out  Into  a  tubular  bile  duct,  vbicb  may  become 
■ibdividcd  bto  branches,  and  as  a  rule  develops  on  Its  course 
a  pocket-hke  expansian,  tlie  gall-bladder.  This  may  hang  freely 
En  the  aplancbnoooele  or  may  be,  as  in  many  Selacbians,  Imbedded 
to  the  fiver  tubMince. 

The  pancieai  alio  arlsei  by  locatlied  bulging  outwards  of  Ihe 
^9r^\nm\  lipiog — ihcTe  being  coiqmonly  three  distinct  rudiments 
bi  tbe  enbqro.  In  the  Selacbians  the  wbiiista  compact  pancreas 
ol  tbe  adult  opens  into  tbe  intestine  some  Ultle  distance  behind 
the  Dpcning  of  the  bile  duct,  but  in  tbe  Teleoitoma  it  becomea 
tnvstved  in  the  liver  outgiowth  and  mixed  with  III  tissue,  being 
tnqweally  recognixable  only  by  the  study  ol  microscopic  sections. 

In  tbe  Dlpnoina  Ihe  pancreatic  nidime-- '--  •—'—>■'-> 

is  (be  wall  of  the  Intetthie:  its  duct  is  u 


Fjimit  CoMd.— In  tbe  Teteostomi  one 


, ..        tbe  pyloric  caeca.     There  may  be 

k  ai^le  oecsia  (ooNopteiygians,  Ammidyltj  smonpt  Teleosts) 
III  Ihiii  iiiaj  tir  nrarljlTrn  himlrril  (nn-Vrrrll  In  the  sturgeons 
the  nunaona  caeca  form  a  compact  gland.  In  several  (imiliei 
al  Ti  liii*s.  oa  tbe  other  hand,  there  is  no  trace  of  these  pyloric 

In  Sflarhiani  a  BmsU  gUitdular  diverticulum  known  as  the 
rtttal  |bW  oiMni  Into  the  terminal  part  of  the  intestine  on  its 
^esalnde. 

O^nwK  Oriitu. — The  development  of  Ihe  maoderm  in  the 
fotrkted  sense  (raeaolhelium)  as  seen  in  the  fishes  (lamprey, 
LrtHt$itf,  FrUet^tna.  Pel^fpUrus)  appears  lo  Indicate  beyond 


<  I.  ROcfarR.  AKk.  E 

ttj^hu  Kw,  PUI-  Ti 
■HnafffiM. 


Ummiimicll.  Band  1v.,  ito,  S.  iq»: 
fi.  191, 1900,  p.  31],  and  nil  Bmilpa 

[j.w.  i.'fi^'.  ^iie!  iVa^Ts.  iii 


V  really 


doubt  that  the  meioderm  segments  of  vertebrato  ai 
enterocoelic  poncbei  in  which  ihe  development  of  the  !<i 
is  delayed.  Either  the  inner,  or  both  inner  and  outer  {e-g' 
Lepidoriren)  walls  of  the  mesoderm  segment  pass  through  a 
myoepithelial  condition  and  give  rise  eventually  to  tbe  great 
muscle  segments  (myomeres,  or  myotomes)  which  lie  in  series 
on  each  side  of  the  trunk.  In  tbe  £shes  these  remam  distinct 
throu^ut  life.  The  fins,  botfa  median  and  paired,  obtain 
their  musculature  by  the  ingrowth  into  them  of  muidc  budl 
from  the  adjoining  myotomes. 

EUclriai  Oriam.'—lt  is  cbaiactnistlc  of  muscle  that  at  tbe 
moment  of  contraction  it  uroduccs  a  slight  electrical  disturbance. 
the  musculature  show  a  leduc- 


The     electric    organ  ^' 

is    composed    of    plis-  leriHof bnncliia] 

malic     cohunns     each      /.  S^racle. ^ 

built  up  ol  a  row  of  " '     ""  " 


jiar  dieatfa  eoveridf 

-.irllt  (on  the  left  ade  thS 


Each 

disc  representing  the  shi 
pbosed  muscle  fibre.    On 


f ,  Seoiory  tubes  of  ksti 


up  and  otberwise  metamoi- 

B  (ventral  In  Tatpidt,  anlerior 

._  .....  a  gigantic  end-[jate  supplied 

by   a   beautiful,   dicbolomously   branched,   tenninal   nervous 

arborliatlon. 

The  development  of  the  mesoderm  ol  the  head  region  is  loo 

mrsodenn  gives  rise  to  the  sptaochnoroel  or  general  coclom. 
Except  In  the  Myxinoids  tbe  anterior  part  of  the  iptanchnocod 
becomes  separated  oS  as  a  pericardiac  cavity,  though  in  adult 
Selachians  the  separation  becomes  incomplete.  Ihe  two  cavities 
being  in  communication  by  a  pericardio-periloneal  canal. 

KipkHdiat  Syiltm.—Ttx  kidney  system  in  fishes  condaU  ol 
icgmentally  arranged  tubes  leading  from  tbe  ci>clam  into  a 
longiLudlnal  duct  which  opena  within  tbe  binder  end  ol  the 
enleron— the  whole  forming  what  Is  knonn  as  the  ardiimtpkrfi 
(Lankestcr)  or  Mmtplirei  (Price).     like  the  ottter  scgmoitcd 
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organs  of  tbe  vertebrate  the  arrhinfpliro  develops  from  before 
backwards.  The  sequence  is,  however,  not  regular.  A  small 
number  of  tubules  at  the  head  end  of  the  series  become  specially 
enlarged  and  are  able  to  meet  the  excretory  needs  during  larval 
existence  {Pronephros):  the  immediately  succeeding  tubules 
remain  undeveloped,  and  then  come  the  tubules  of  the  rest  of 
the  series  which  form  the  funaional  kidney  of  the  adult 
{iiesonepkros). 

The  kidney  tubules  subserve  the  excretory  function  in  two 
different  ways.  The  wall  of  the  tubule,  bathed  in  blood  from 
the  posterior  cardinal  vein,  serves  to  extract  nitrogenous  pro- 
ducts of  excretion  from  the  blood  and  pass  them  into  the  lumen 
of  the  tubule.  The  open  dUated  funnel  or  nephrostome  at  the 
coelomic  end  of  the  tubule  serves  for  the  passage  outwards  of 
coelomic  fluid  to  flush  the  cavity  of  the  tubule.  The  secretory 
activity  of  the  coelomic  lining  ts  specially  concentrated  in  certain 
limited  areas  in  the  neighbourhood  of  the  nephrostomes,  each 
such  area  ensheathing  a  rounded  mass  dq)ending  into  the  coelom 
and  formed  of  a  blood-vessel  coiled  into  a  kind  of  skeiA — a 
glomerulus.  In  the  case  of  the  pronephros  the  glomeruli  are 
as  a  rule  fused  together  into  a  single  ^omus.  In  the  mesonephros 
they  remain  separate  and  in  this  case  the  portion  of  coelom 
surrounding  the  glomerulus  tends  to  be  nipped  off  from  the 
general  coelom — to  form  a  Malpighian  body.  The  separation 
may  be  incomplete — the  Malpighian  coelom  remaining  in 
connexion  with  the  general  coelom  by  a  narrow  peritoneal 
canal.  The  splanchnocoelic  end  of  this  is  usually  ciliated  and 
is  termed  a  peritoneal  funnel:  it  is  frequently  confused  with 
the  nephrostome. 

Mesonephros. — ^The  kidney  of  the  adult  fish  is  usually  a  compact 
gland  extending  over  a  considerable  distance  in  an  anteroposterior 
direction  and  lying  immediately  dorsal  to  the  coelomic  cavity. 

Peritoneal  fimneb  are  present  in  the  adult  of  certain  Selachians 
{e.g.  Acanthias,  Squatina),  thou^^  apparently  in  at  least  some 
of  these  forms  they  no  longer  communicate  with  the  Malpighian 
bodies  or  tubules.  The  kidneys  of  the  two  sides  become  fused 
together  posteriorly  in  Protopterus  and  in  some  Teleosts.  The 
mesonephric  ducts  undergo  fusion  posteriorly  in  many  cases  to 
form  a  molian  urinary  or  urinogenital  sinus.  In  the  Selachians 
this  median  sinus  is  prolonged  forwards  into  a  pair  of  horn-like 
continuations — the  sperm  sacs.  In  Dipnoans  the  sinus  becomes 
greatly  dilated  and  forms  a  large,  rounded,  dorsally  placed 
doacal  caecum.  In  Actinopterygians  a  urinary  bladder  of 
similar  morphological  import  is  commonly  present. 

Gonads. — ^The  portion  of  coek>mic  linhig  which  gives  rise  to 
the  reproductive  cells  retains  its  primitive  relations  most  nearly 
in  the  female,  where,  as  a  rule,  the  genital  cells  are  still  shed 
into  the  ^lanchnocoele.  Only  in  Teleostomes  {Lepidosleus  and 
most  Teleosts)  the  modification  occurs  that  the  ovary  is  shut 
off  from  the  splanchnocoele  as  a  closed  cavity  continuous  with 
its  duct. 

In  a  few  Teleosts  {Salmonidae,  Muraenidae,  Colntis)  the  ovary  is 
not  a  dosed  sac,  its  eggs  being  shed  into  the  coelom  as  in  other 
groups. 

The  appearance  of  the  ovazy  naturally  varies  greatly  with 
the  character  of  the  eggs. 

The  portion  of  codomic  lining  which  gives  rise  to  the  male 
genital  cells  (testis)  is  in  nearly,  if  not  quite,  all  cases,  shut  off 
from  the  splanchnocoele.  The  testes  are  commonly  elongated 
in  form.  In  Dipneusti*  {Lepidosiren  and  Proloplerus)  the  hinder 
portion  of  tbe  dongateid  testis  has  lost  its  sperm-producing 
function,  though  the  spermatozoa  produced  in  the  anterior 
portion  have  to  traverse  it  in  order  to  reach  the  kidney.  In 
Poiypterus*  the  testis  is  continued  backwards  as  a  "  testis 
ridge,"  which  appears  to  correspond  with  the  posterior  vesicubr 
region  of  the  testis  in  Lepidosiren  and  Protopterus.  Here  also 
the  spermatozoa  pass  back  through  the  cavities  of  the  testis 
ridge  to  reach  the  kidney  duct.  In  the  young  Tdeost*  the 
rudiment  of  the  duct  forms  a  backward  continuation  of  the 

'  1  Graham  Kerr.  Proe.  Zool.  Soc.  Land.  (1901),  p.  484. 

*]  S,  Budgett.  Trans.  Zoti.  Soc.  Lond.  xv.  (190O.  vol.  p.  324. 

*  H.  F.  Jungcnen,  Arb.  tool,  sooL  JnsL  Wjinbnrg,  Band  ix.,  1889. 


testis  containing  a  network  of  cavities  and  opening  as  a  rale 
posterioriy  into  the  kidney  duct.  It  h  difficult  to  avoid  the 
conclusion  that  the  testis  duct  of  the  Teleost  is  for  the  most 
part  the  equivalent  morphologically  of  the  posterior  vestcuUr 
region  of  the  testis  of  Polyplenu  and  the  DipneustL 

Rdalions  of  Renal  and  Rtprodmctite  Organs,  (i)  Pemde. — la 
the  Selachians  and  Dipnoans  the  oviduct  is  of  tbe  type  (MQlleriaa 
duct)  present  in  the  higher  vertebrates  and  apparently  repre- 
senting a  split-off  portion  of  the  archinephric  duct.  At  its 
anterior  end  is  a  wide  funnd-Iike  oodomic  opening.  Its  walls 
are  glandular  and  secrete  aosessory  coverings  for  the  eggs.  In 
the  great  majority  of  Tdeosts  and  in  Lepidosleus  tbe  oviduct 
possesses  no  codomic  funnel,  its  walls  being  in  struduial  con- 
tinuity with  the  wall  of  the  ovazy.  In  most  of  the  more  primitive 
Tdeoslomcs  (Crossopterygians,  sturgeons,  Amia)  the  oviduct 
has  at  its  front  end  an  open  oodomic  funnd,  and  it  is  difficult  to 
find  adequate  reason  for  refusing  to  regard  such  oviducts  as 
true  MOlIerian  ducts.  On  this  interpretation  the  oonditicRi 
characteristic  of  Tdeosts  would  be  due  to  the  lips  of  the  oviduct 
becoming  fused  with  the  ovarian  wall,  and  the  duct  itself  wooki 
be  a  MUllerian  duct  as  dsewhere. 

A  departure  from  the  normal  arrangement  is  found  in  thoK 
Teleosts  which  shed  their  eggs  into  the  ^Janfhnocoelc,  eg.  amoaga 
Saimonidatt  the  undt 
iOsmerus)  and  capdin 
{MaUtaus)  possess  a  pair 
of  oviducts  resembling 
MQUcrian  ducts  whiw 
the  salmon  possesses 
merely  a  pair  01  genital 
pores  opening  together 
tichind  the  anus.  It 
seems  most  probable  that 
the  latter  condition  has 
bren  derived  from  the 
former  by  reduction  of 
the  MQUerian  ducts, 
though  it  has  been 
argued  that  the  con- 
verse process  has  taken 
place.  The  genital  pores 
mentioned  must  not  be 
confused  with  the  ah- 
dominal  pores,  which  in 
many  adult  fishes,  par- 
ticulariytnthose  without 
open  peritoneal  funnels, 
Icadfromcodom  directly 
to  the  exterior  in  the 
region  of  the  cloacal 
opening.  These  appear 
to  be  recent  develop- 
ments, and  to  have 
nothing  to  do  morpho- 
lo^cally  with  the  genito* 
uruary  system.* 

(2)  Male, — ^It  seems 
that  primitively  the 
mde  reproductive  de- 
ments like  the  female 
were  shed  into  the 
oodom 
thence 
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Fio.  II. — Uiino-Genital  Organs  of  the 

right  side  ia  a  male  SeyUimm.     (After 

Boroea.) 

and     passed   irji.  itAntexkr  (goiital)  portSoa  of 

through     the  ^  nephros  with  its  oaOed  duct. 


nephridial  tubules.  In 
correlation  probably 
with  the  greatly  re- 
duced size  of  these 
elements  they  are  com- 
monly no  longer  shed 
into  thesplanchnocode. 


mjn.  2,  Posterior  (renal)  poctioa  of 
nephros. 
'S.f  •  Sperm  sac. 
T.Tfetis. 

«, "  Ureter  **    formed   by   fusion  of 
collecting  tubes  of  renal  portioo 
01  mcsonepofos. 
u,gJt  Urinofeoital  sinos; 
vj,  VesicuU  irminslis 


but  are  conveyed  from 
the  testis  through  covercd-in  canals  to  the  Malpi^aian  bodies 
or  kidney  tubules.  The  system  of  covered-in  canals  forms  the 
testicular  network,  the  individual  canals  being  tcrzned  vasa 
cfferentia.  In  all  probability  the  series  of  vasa  efferentia  was 
originally  spread  over  the  whole  length  of  the  elongated  testis 
(d.  Lepidosleus),  but  in  existing  fishes  the  series  is  as  «  rule 

*  E.  J.  Bles.  Proe,  Roy,  Soc  62. 1897.  p.  232. 
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sopmliTdy  ibort  intnopoHerioc  eiteiU.    In 

lu  (ScreniU  in  reMricted  to  tbe  anierioT  ^nd 
□[  lotit  kul  kidDejr,  ud  are  cmuicctcd  by  ■  km^tudinal  aiul 
cadinc  tiliDdljr  in  fnDt  and  behind.  The  number  of  inua 
cOcnsiinwiesudEn  t)Mnya(Aua,  Tirpedo)  nuy  be  reduced 
to  t.  hocIb  ene  opemni  diiecUy  iota  tbe  Iiddi  end  of  tbe  totao- 
Bcphric  duel-  Tbe  uierkir  poctiao  of  tbe  mesooephrai  ii 
aud  RdiKcd  in  lue  in  mmlitioD  vitb  tbe  fact  tbat  it  bu 
kal  iu  mul  laoetioB.  The  hinder  part,  whic±  ii  tbe  fuoctioiul 
kidney,  is  cuuidcnibly  enlarged.  Tbe  primary  tubnlei  of  thii 
RCioo  «(  tbo  kidney  have  undergone,  «  moiUficatloa  of  high 
DMpbolofieal  intereu.  Their  disia]  poTtlonj  have  become 
mucb  elongated,  Ibey  are  more  or  Irsa  fused,  and  their  apcnings 
[nLo  the  DHsnnepbric  duct  have  undergon*  btckwird  migration' 
until  they  ofien  togeltier  either  into  liie  meunephric  duct  at 
iu  paueiur  end  or  into  tbe  uricogeaiul  snus  independently 
of  the  iwtonephrieduct-  Tbe  mesoiiepbric  duct  ii  now  connected 
only  wilb  tbe  anterior  part  of  the  kidney,  and  lervei  merely  as 
■  *u  defenai  or  spenn  duct.  In  eornlation  with  ihii  it  b 
uiuesliat  enluged,  afedtllf  En  iu  poiterioi  ponioa,  to  lona 

es  In  the  (act  lh«; 


^pidHjMii},  a>  oaun  u  cbaiacuiiaiciUy 

OfpnaBtL-^lB  Ltfidtiirtn  '  a  imall  number  (about  half  a 

docen)  ol  Tun  efieientia  occur  towards  the  hind  end  of  the 

J  put  of  the  testis  and  open  into  Malpighian  bodies. 

'      rass  effcrentia  are  reduced  to  >  lingle  one 

Oreme  bind  end  al  the  totb. 

. — In  the  actinopterygiaa  CiiwidsawelI.deveIoped 

■KUKT  iKiWOik  ii  peesent ;  t.g.  in  LipidwJtia  '  numerous 

sa  effBEBlia  arac  from  tbe  testis  along  neariy  its  whole  length 

d  in*  to  t  loagitadinal  .cniul  lying  on  Uk  luif  ace  of  tbe 


Fic    u.—Diuam  iUunrsiiiit  CMUKiian  bMmen  Kidney  and 
^^Kii  la  Vai><ni>  Groups  of  Fubet. 

^^^"^■'^^ 

B.  VtiM  ifitnUa  nduced  to  a 

Ifw  at  the  hiad  end  lUfi- 

^.,ir^i.                       "^"^ 

kidrSftobuk. 

C  Rediwi-of  «uo  tftrtnUa 

T,.Fui<cIlo(ial  region  of  testis. 

T^V«k:ulatr»jiooo(te«ii. 

WD,Mnooepht£duct. 

k;inry,  fnm  wiiidi  in  tun  liu 

sveiie  canals  lead  to  the  Mal- 

pigiiiaa  bodk*.    (lotbc  cucof .l>H<ilhcyopeninlathetubuIcs 

a-id  in  FilyfUrtu  Uiere  is  no  ob 

vious  connexion  between  Icslia 

and  hkfaier,  the  waD  of  the  test 

s  being  continuous  with  tbat  of 

expUined  '  by  the  Tednction  of  tbe  totJcnlu  network  to  a 
single  VM  eSereu  (much  as  In  PttUpUrta  M  >i  in  Raia  and 
various  anunnia  Amphibians  at  tbe  front  end  of  tbe  leties) 
which  ha*  come  to  open  directly  into  the  SMtoAcphrie  duct 

(Cf.  fig.   II). 

Orpiiu  «/  lis  Jf«i«ialyaH. — In  vertebrates  as  in  all  otbet 
Metaioa,  except  tbe  very  lowest,  there  ue  numeious  cell  elemenu 
■rbich  no  longer  form  part  of  the  regularly  arranged  epithelial 
Uyeis,  but  which  take  part  in  tbe  formaiion  of  the  packing  tistue 
of  the  body,  Uuch  of  this  (ormi  the  vsiioui  kinds  of  connective 
tissue  wbicb  £11  up  nuny  o(  the  spaces  between  tbe  varioni 
epithelial  byenj  oihei  and  very  important  pans  of  tbe 
general  mesencbynje  berome  apeciaUied  in  two  definite  directiooi 
and  give  rise  lo  two  ^ledat  systems  of  otgaDS.  One  o[  these 
is  characterised  by  the  fact  tbat  tbe  inleRxUular  lubslance 
or  matrix  usumes  a  more  or  less  ri^d  duuacter — it  may  be 
inhlliated  with  salts  of  lime — ^lios  rise  lo  the  sDpponing  tissue* 
of  the  skeletal  system.    Tbe  olhei  a  chsnctetiied  b;  the  inter- 

their  connexioa  with  one  another  and  fanning  the  cbancttriitic 
fluid  tissue,  the  bbod,  which  with  its  well-maiked  CDOUiniDg 
walls  forms  the  blood  vucuhr  iyalem. 

Stdttd  Sjilem.'-'Da  skeletal  system  may  be  contidered 
under  three  headings— (i)  tbe  ckndal  skeleton,  (i)  thecaitl- 
laginous  skeleton  and  Cj)  the  oskous  skeleton. 

r.  Ckoria!  Skdeltm.—T\«  most  indent  dement  o[  the  akdeton 
appears  to  be  the  iwlinJuri—*  cylindrical  rod  <onipoeed  of  highly 
vacuolated  cells  lying  ventral  to  the  central  nervous  system 
and  dorsal  to  the  gut.  Eicept  in  Ampkioaa — where  Ihecondi- 
tion  may  probably  be  secondary,  due  to  degenerative  shortening 
of  the  central  nervous  system— tfie  notocbord  extends  from  a 
point  just  behind  the  infundihuium  of  the  bnin  (see  below) 
to  neariy  tbe  Up  of  tbe  tail  In  ontogeny  [he  nolochocd  is  a 
derivative  ol  the  donal  will  of  the  aichcoleron.  The  oule* 
layer  of  cells,  which  are  commonly  lea  vacuolated  and  faim 

"">"-'>■■  tbe  DOtocbord  and  is  known  as  tbe  primary  sheatb. 
Within  this  there  is  formed  later  a  secondary  sheatb,  liLe  tbe 
piimaiy,  cuticulsr  in  nature.  This  secondary  sbestb  sttains  ■ 
consMenble  thickness  and  plays  an  important  part  hi  strengthen- 
ing the  nolochoid.  Tbe  nolochord  with  its  sheaths  is  in  existing 
fishes  essentially  tbe  skeleton  of  early  life  (embryonic  or  larval). 
Id  the  adult  it  nuy,  in  the  more  primitive  forms  (Cydoslomata, 
Dipneusti),  persist  as  an  important  part  ol  the  skeleton,  but  as 
a  iiale  it  merely  forms  the  foundation  on  which  the  cartilaginous 
or  bony  vertebral  coli^nn  is  Laid  down. 

I,  Carliiati'umi  or  Chondral  Skdttan,--(A)  Vertebral  column,* 
In  the  embryonic  connective  tissue  or  mesenchyme  lying  just 
outside  the  primary  sheath  of  the  notochord  there  are  devek^ieil 
a  doTsal  and  a  ventral  Berks  ol  paired  nodules  of  cartilage  known 
as  irnu/ia  (Eg,  13,  d.a,  ui).  The  doiaal  aicualia  ate  commonly 
prolonged  upwards  by  supndotsal  caitOages  which  complete 
the  rn*ral  arclia  and  serve  to  protect  the  spinal  cord.  The 
ventral  arcualia  become,  in  the  tail  icgiononly,  also  incorporated 
»mplete  arches — the  haemal  arcMu,    In  correlation  with 


Tbe  relations  of  the  aicualia  10  tbe  ■FgrDeina'Jaa  of  the  body. 

TTie  mesenchyme  in  which  they  ariie  is  HcmentaL  in  oripn  (KlenMorn, 
which  wiKOts  that  they  too  may  have  hem  primilivEly  Hfinenul, 
but  in  euiting  tishes  there  are  commonly  two  ins  ol  amsUa  to 
lacb  body  icgnieat. 

In  gnatbostomalDU*  Gsbti  tbe  arcualia  play  a  most  important 
part  in  that  cartilaginous  tissue  derived  from  tbem  comes  inlo 
special  relationships  with  the  notocbord  and  gives  rise  to  Iha 
vertebral  column  which  functionally  replaces  Ihb  notocbord 
in  DWM  of  the  fishes.  This  replacement  occura  acrording  la 
two  different  methods,  ^ving  rise  to  tbe  different  types  ol 
vinebral  column  known  as  d      ' 
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.  .  a  (TpB.    An  iadpiEot  tlMgc  in  the  cnlutkn 

01  a  chordaanum*  Kitcbiml  column  ocean  in  tlw  Dipneiuli, 
where  ainUagc  cdli  from  the  ucuilia  become  unocbdd  uid 
migntc  Ento  the  subsluict  of  the  Bccooduy  ihalh,  bodn^  Ihdr 
way  through  the  primuy  ibcath  (Gg.  13,  O-  They  nnda 
thioughout  the  whole  extent  of  the  Becooduy  Bheath,  '^^■^■■■"j 
il  u  it  were,  ind  icttle  down  ai  typical  stationary  cajtilage 
cells..  The  lecoodaiy  ibcath  ii  thui  convotad  Into  a  cylinder 
ol  cartilage.  In  Sciachiana  exactly  the  tame  thing  takes  place, 
but  in  iccenl  fonni  development  goei  a  itep  luitfaet,  u  the 
cartilage  ^lindei  becomei  brokea  into  a  eeriea  of  legfnentB, 
IS  vertebnl  centra.  The  wall  of  each  lecnent  becames 
B  the  middle  » that  tbe  Dotocbonl  beoimea 
csnatricted  witUn  eacb  cenlnun  isd  tbe  qnce  occu^ed  by  It 


■BDrahaldty  al  the  itnebtal  column. 
H,  Primitive  coodilioaa  as  leca  (.  Centrum. 

in  any  young  enbrya.  tf.a,  Docsal  areuai 

B.Caodiaaa   aa   it  aceun   la      lu.  Nniral  aich. 

uata,      at" —  "'' — ' — ' 


Chordalep 

Neural  tfa^... 

Primary  Bbeath. 

Sctondary  -' •■ 


Secondary  abeatb- 


bony  ActinoptefvEians  and 

higner  venebntea. 
ia  shaped  like  the  cavity  ol  ■  dice-boi.  When  free  Inxn  n 
chord  and  turroundiog  linua  neb  ■  cartUagiDOua  cent] 
presenti  a  deep  conical  cavity  at  etdi  end  (amfklcadnt). 


II  oulrii.     Tbe  p 


I  in  difcre 


QVy  where  only  titdetal  ■tructuret  are  availabf 

(J)  Arcicentrouj  type.     Already  in  the  Sdacbiain  the  verte- 

■il  column  is  to  a  cerUia  eitent  strengthened  by  the  broadening 

p(  the  basis  of  the  aicualia  so  as  partially  to  sorroimd  the  centra. 

~1  tbe  Teieostomea,  with  the  exceptions  of  those  gaooida 
Lentioned,  the  expanded  bases  of  the  arcualia  undergo  complete 
ision  to  form  cartila^nous  centra  which,  unlike  the  chorda^ 
mtrous  centra,  lie  outside  the  primary  sheath  (hga.  rj.  D  and 
).  In  these  forms  no  invasion  of  (he  secondary  sheath  by 
irtilage  cells   takes  place.    The  compotition  of  the  gnmpa 


■ndiflerent  croups.    Theend  re 


10  the  individual  ci 


111  geMnl  appearance  much  like  thai  of  the  Sdl- 
vce*  ijttweeu  adjacent  centra  beooaic  fitted 


ApUta  in  lucfa  a  wi 

Riii.— In  tbe  Qoaiapleiygians  a  double  set  o(  "  rib*  '  it 
present  on  each  side  ol  the  verlehni  column,  a  ventral  act  tying 
immediately  outaide  the  splanrhnocoeUe  lit^ng  and  apparently 
serially  bomologoua  with  the  haemal  ticha  of  tbe  cawU  regioo, 
and  a  aecond  act  paming  outward*  In  tbe  tUckikesa  ol  the  body 
wall  al  a  more  diHssl  levd.  In  tbe  Teleatomea  aikd  Dipnoaia 
only  the  first  type  ts  present ;  in  tbe  SeUduam  only  the  aecoad. 
It  would  appear  that  it  is  tlie  latter  iriuch  ii  homotogous  with  the 
tiba  ti  vertebrates  above  fisbea. 

Itidiaa  Fin  StdtLm.—TItt  foundaUon  of  the  ikdetan  (<  the 
median  fins  consists  of  a  aerie*  of  lod-Uke  elements,  the  radiatia. 
each  of  which  Irequutly  ia  segmented  into  thtec  portions.  Ia 
a  few  cases  the  radialia  correspond  •cgmentsny  wUh  the  mm) 
and  haemal  arches  (Living  Dipooan*,  PlniacaMkHt  uSt  icgioa) 
and  this  suggests  that  they  represent  mxpholocically  pn- 
longations  of  the  neural  and  haemal  spines.  That  this  is  so  il 
rendered  probable  by  the  fact  that  we  must  regard  the  evolutn 
of  tbe  system  of  median  hns  aa  commouiilg  with  a  simple 
flattening  of  the  poaterior  part  of  the  body.  It  is  only  naliuil 
to  suppose  that  the  edges  ol  the  flattened  rc^on  would  be  at  first 
supported  merely  by  prolongations  of  the  already  cnslii( 
ffioous  processes.    IntheCycIo5Iomes{wherelheyarebraiidKd) 

the  fin,  though  already  in  the  latter  they  are  rcinfocced  by  t 
new  Kl  of  fin  nyi  apparently  lelated  moipholagicatly  to  the 
«H«ni  nr  plaoiid  skeleton  (see  bdow). 

»  J  _j:.i:.  •.W.J.  ,-  -iptiern  the  same  pfoceia  of  local 
_j  Ihe^nJold  as  a  wtiok.  I>  in 
iplHe  [uKO  ol  the  baal  nxtian  d 

, Gu  of  tfabMckiu  and  nria> 

Sdachiaos,  and  anal  fin  of  PImaaiiukiu).  in  view  of  ibr  idcatity 

'"  ' '"""  ■'  '"  ~  nt  sarpnwng  thai  a  rroHrkable  re       " 

micalamia  r  ,  ,  .  . 

tbe  paired  and  unpaiitdSni.  T 


,  ,  i', — In   front   of  the   vertebral    cohnaa 

lica  tbe  cartita^nous  trough,  the  chondrooanium,  which  pnH 
tecta  the  btain.    Tbi*  consists  oC  a  praecbordal  portioo- 


devtloped  out  of  a  pair  ol  lalenl  catttta^nou*  rods — the  *i 
tcmliK  eranii — and  a  parachordal  pontOD  lying  00  diber  ode  ■ 
tbe  anterior  end  ol  the  notochotd.    This  itise*  in 
>  For  devriopoeal  d.  Gaupp  la  Hertwig's  ZfaWHdi  it 
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■  rod  (puicbordil  aitiUtc)  lying  oa 
neb  tide  of  Ihe  DOtochoiid  and  pouibly  Rpracnliiif  ■  luicd 
rrrw  q£  dttiaJ  troulii.  Tlic  oiigiiuLly  Kpame  ptimcharditi 
*ad  iTsbccuUc  bvcomc  comwclcd  to  fonn  a  tniugh-like,  pcuoitive 

donaUj,  With  the  primitive  cruiiiiiD  there  ui  &l*o  connected 
cutilisiDoiu  apnila  developed  nHud  Ibe  olftctocy  toi 
uuiiiaiy  oisu*.    There  ilio  beconK  luxd  nth  the  hinder 
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Ulterior  mar^  of  the  tudnth:  It  ii  the  primitive  oppcr  Jaw 
palito-pteiygoquadnte  cartilage.    The  portion  of  the  aich 

donil  to  the  palato^ptoygo-quadrale  outgrowth  may  fonn  the 
ipcQiorial  apparaLui  of  the  loirer  jaw,  ixing  fused  with  the 
LDium  at  iti  upper  cod.  This  relatively  primitive  coD-arrange- 
Jit  Iprileilylic,  as  it  may  be  termed}  occun  in  DipneiutI 
long  fiihei  (cf.  fig.  14).    More  usually  thii  dorsal  part  of  the 

mandibular    arch    beoone*    reduced,    its 

place  being  cxcupied  by  a  Ugami 
'  appatai 


(C)  I'uifra/.lrciu.— Thcikeleti 
BBS  eMnlially  of  a  series  of  half -hoops  of  carlUagt,  oath  dividal 
ii  (be  adult  into  a  puraber  of  segracnia  and  connected  witb  its 
IrOsw  by  a  nediaa  ventral  cartilage.    The  skeleton  of  arcbea 
L  aad  U.  (mandibular  and  byoidtu)  uadetgaea  modificati 
el  wecW  inirresl  (G^  14  and  ij).    The  lower  potUon  of 
■uadibolar  aixb  btamei  greatly  thickened  to  support  Ibt  Ur 
or  hinder  edge  of  Ibe  noutb.    It  fonn)  the  primitive  lower  jaw 
or  -  Meckel's  cartilagE."    Dorsal  to  tbii  *n  outgrowth  arises 
from  lb*  anterior  face  of  the  anb  which  lapports  the  vppa 


chondrocn 

nium,  the 

ranium  by  tb 

thmopali 

ine    ligament 

siLuaied    mor 

iDleriorly 

The  m. 

ichment,  hon 

ever.  o[  the  jawj  t( 

Ihi- 

iondrocraniur 

a  »uch  s 

case,  as  holds 

of  fitho, 

)  tbrougl 

the 

mlarged  dots: 

Ihehyoid 

doiul  end  w 

.  attached  to  the  binge  reg  on  of   be 


^'fl'm,^ 


:  i: 


1  a  firmly  b« 


(fig.  IS.  C) 

W  that  the  iv-a    jaw  aiJinui  tu  iu»-.u 

dinctly  witb  the  cranium  C  au  o  s  y 
condition).    In  Dipneust     ijjpidosirtn  and 
PniapUrut)  the  cartilaginous  upper  law  never 
develops  (eaccpt  in  its  h  nder  qusdra  e  po 


the  limb  girdle  which  Les  mbedded  in 
the  m'usculature  of  the  body  £a  h  bmb  gudle  is  probably 
lo  be  looked  upon  as  ccnsiiling,  like  the  skeleton  ol  the  visceral 
arches,  of  a  pair  of  lateral  half-hoops  of  cartilage-  While  in 
FtaaaatOkui  the  lateral  halves  are  distinct  (and  Kgrnenttd 
like  Ibe  branchial  arches),  \a  living  Selachians  geneially  the 
two  halva  are  completely  (used  venirally  with  one  another. 
The  pan  of  the  ^rdle  lying  dorsal  to  the  articulation  of  the  limb 
ii  teincd  scapular  in  the  case  of  the  pectoral  limb,  iliac  in  the 
case   of   the  pelvic,  while  the  g  ^ 

vcntnl    ponioEi*    ue    knowa 
respectively    u   coraoold    and 
ischio-pubic 
In     axwl     TileastaiDes     the 

repfTvnied    by   a   median    nn- 
paircd  cartilage. 

The   skeleton   ol   Ibe   free 
tinb  ia  probably  acen  Id  its 
matt   archaic    lom    amongst 
existing  fishel  In  the  Inlcrisl 
arcbipteiygium    ^    Ciraisdtu  iDraiiiir 
(fig.  16).    This  is  indicated  by  ^^™'^ 
the   relative  predominance  ol    -''''"^- 
ihii  type  of  fin  amongst  the 
gealDglcally  more  udect  fishei 
consists  ol  a  tegmented  tiial  rod,  bearing 
postaxial  series  of  jointed  rays. 

In  PiMftma  and  LipiJerim  the  limbs  a 


1.  Raj.  Stc.  Edit.  xlv.  (1906J.  4». 
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la  sucb  in  (Tchaic  SeUdiiui  u  PltaracanUmi  tbe  fin  Ei  clnriy 
of  the  blserul  uchiptciygul  type,  but  the  UtenJ  nys  are 
leductd  (pecton!)  or  (bsest  (pelvic)  (£g.  17,  a)  00  OM  vde  of 
Uk  (xiL    In  1  lypical  wliill  Sftirhiin  Uie  pectoral  fin  ikeleton 


Limb  of  FUypfmil.    a,  30  ate. 
-■n.   t.  Adult. 

ha  little  •ppvent  nscmbUnce  to  the  biieiul  ■rdiiplnygium — 
the  aumerout  outwErdly  direcied  lays  tpringiDg  (loin  1  acria 
ol  luje  basal  caitilags  ipro-,  malt-  aod  mila-fUrypitm).  The 
(ooditkii  in  the  young  (i.t.  Bg.  17,  b,  AcaiiUiai)  hinit  Uron^y, 
however,  at  the  poaaibilily  of  the  fin  akelclan 

#  being  really  a  modiSed  hiserial  archipEery- 

the  greatly  enlarged  axia  which  has  become 
£ied  back  along  the  sde  ol  the  body.    In 
Crmsoptciygiani   (Pc/yfbnis)    Ibe   highly 
rnWM.nk.J.-.peculiar  fin  skeleton  (Eg.  iS)  whiJe  uiO  in 
JSj  {J%M Jto*i ''"  embiyonic  eartilaginoui  stage  ii  deaily 
Ghat  fW^  leEcrable  to  a  ^milaj  coodition.     In  the 

Fic.tq.— Sketeton A^'''"'P'''l'l'*''* — *''''  ^'  inotued  de- 
o(  (^clonl  Fin  of  velopmeiit  ol  deimil  fin  ny> — there  comes 
it  ■a.  about    Rduclioa    of    the    primitive    limb 

skeleton,  lie  uds  becomes  paiticulaily 
reduced,  and  the  fin  cornea  to  be  attached  directly  to  the 
pectoral  girdle  by  a  number  of  basal  pieces  (Teleosts)  probably 
tiprtsenting  veMigiil  layi  {cf.  fig.  ig). 

Views  on  the  geneni  morphology  of  the  fin  skeleton  an  strongly 
BUected  by  the  view  held  at  to  the  mode  of  evolution  of  the  Go. 
By  aphalden  of  the  lateral  [old  hypotheiis  the  type  of  fin  ikeleloo 
deacrUied  lor  CtaJaatltelu\  ii  regarded  at  pacticularty  pnniliive. 
It  is.  however,  by  no  Beam  riear  thai  the  oinciire  haul  •Imctutei 
figured  fFig.  20)  in  this  fin  do  net  teaUy  repieanc  the  pnoed  back 

The  pelvic  Ga  skeleton,  while  built  obviously  on  the  same 
plan  as  the  pectoral,  is  liable  to  much  modification  and  frequently 
degeneration. 

Oliuu  or  Bsny  SttUUm.—Tlie  nest  andent  type  ol  bony 

skdelon  appeals  lo  be  represented  in  the  placoid  elements  such 

as  are  seen  in  the 

akin  of  the  Sela- 


bsse  is  composed 


Tham-liack.  Jtua  kno 


>  layer  of  eitimiely  bard  enand  formed  by  tbe  inner  surface  o 
the  cctodcmi  which  originajly  covered  it.    Such  typical  plaroic 
<  Badiloid  t)ean,  /wm.  Itirpk.  ii.  (l8u)  tr,  and  Tnimi.  Na 
r«nlil(W.&i.aiiL(i«M)iij.  ^^ 


scales  are  weQ  aeen  on  any  oidinary  skate.  In  the  groups  ol  bba 
above  the  Selachians,  die  coating  ol  placoid  elcmentt  shon 
various  modifications.  The  s^nnes  disappear,  thou^  they  miy 
be  present  for  a  time  In  eiriy  drvelopmenl.  The  bony  haul 
plates  tend  to  undergo  fusion— in  certain  esses  they  form  t 
continuous  bony  cuirsai  (vatioul  Siluroids,  trunk-fishes)  f«ned 
ol  large  plates  jointed  together  at  their  edges.  More  usmDy 
the  plates  are  small  and  regular  in  siie.  In  Citnsopterygiin 
and  LifidtnUui  and  in  many  extinct  forms  the  scilei  iie  U 
the  ganoid  type,  being  rhooboidal  and  having  their  o 
layer  composed  of  hard  glistening  gamnne.  In  other  Teleosia 
the  scales  art  as  a  rule  thin,  rounded  and  ovedapping—the  10- 
caUed  cycloid  type  (fig.  ai,  A);  where  the  posterior  edge  sbotl 
toothlike  pToJectioBS  Ibe  scale  is  termed  ctenoid  (fig.  11.  B). 
In  various  Teleoju  the  stales  are  vestigial  (eel);  in  oibas  (ti 
in  most  electric  fishes)  they  have  completely  disappeared. 

Tali. — OnaiD  of  the  placoid  elements  belonging  to  that 
part  oi  the  skin  which  gives  rise  to  the  lining  of  the  stomodimni 
have  their  ^ines  enlarged  or  otherwise  modified  to  form  inth. 
In  the  majority  of  fishes  these  remain  simple,  conical  siructatH: 
in  some  of  the  larger  sharks  (CnrcAarnfm)  they  become  fiaiieoed 
into  trenchant  blades  with  serrated  edges:  in  certain  rayi 
(Vy/uiolii)  they  form  a  pavement  of  flattened  plates  sailed 
for  crushing   mollusoin  shells.     In  tbe  young  AeecaaWai' 


there  are  numerous  small  conical  teeth,  the  bases  of  whidi  becooe 
connected  by  a  kind  of  tpongework  of  bony  ttabecuUe.  As 
development  goes  on  a  large  basal  mass  is  formed  which  becons 
tbe  functional  tooth  plate  of  the  adult,  the  original  aepante 
denticle*  disappearing  completely.  In  the  other  two  surrrriiig 
Dipnoans,  similar  large  teeth  exist,  thcni^  here  there  is  no  looget 
tract  b  ootogtny  of  their  lormaiion  by  the  basal  fusion  nl 
originally  separate  denticles.  In  the  Selachians  tbe  bcay 
skelelonisitstlictedtotbei^coidelemenls.  In  the Teleostoma 
and  the  Dipnoans  the  original  cartilaginous  skeleton  benon 
to  a  great  extent  unsheathed  or  replaced  by  bony  tissue.  It 
seems  highly  probable  that  the  more  deeply  seated  osseous 
elements  occurring  in  these  as  in  the  higher  groups  arose  in  the 
couise  of  evolution  by  tbe  spreading  inwards  of  bony  trabecular 
from  the  bases  ol  the  placoid  elements.  Sucb  a  method  has  bea 
demonstiated  aa  occurring  in  individual  development  in  Iht 
case  of  certain  ol  the  more  supeifidally  placed  bones.' 

Tbe  platoid  element  with  ili  cap  of  enime!  lecreled  by  rhr  <«e- 
derm  is  probably  originally  derived  Irom  a  loal  Ihiekeniog  ot  thr 


'"KoL" 


have  been  1 


lie  Ctttattpiia*  *  the  basal  pUte  is  apportttiy  not  ytt 

Only  a  brief  summary  can  be  given  here  of  the  kading  featuns 
L  the  osteology  of  fishes.  Can  must  be  taken  not  to  assuire 
lat  bony  elements  bearing  the  same  name  in  fishes  and  in  otbct 
Tjups.  or  even  in  the  various  sulMlivisionj  ol  the  fishes,  are 
ecessarily  strictly  homologous.  In  all  probability  bony  elenieals 
:cupyiDg  similar  poiitioos  and  described  by  the  same  aaatomiol 


i.{ii 
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Buoe  biTC  btcn  evolved  Indqtendaitl;  {rom  the  uwcstnl 
coveiiac  o<  fUeM  dcmtnu. 

rdnifai.— Il  inll  be  conveoJeiit  la  Uke  as  Ihc  buii  of  oiu 
deKiiption  ihe  booy  ikdcton  (rf  Hch  ■  Tdeottcan  fish  u  the 
■■InHHL  In  Ibe  vcrtebn]  c^unul  lU  Uie  cartiliginoui  ctemeDlB 
arc  replaced  bj  boDC,  Tbc  haemal  qnjKs  of  the  tumed-up  lip 
fil  tbc  tail  aie  aallCDetl  Ch]'punl  boDs)  lad  lervc  to  wpport 
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Uienl  ethnoidi  lying 


!a  ArfynfeUcui  and  in 


>  deep  aca  fonna  the  vcitebial 

le  rmdialia  which  takea  place 
I  ipeda]  luppoTting 


■  in  the  fin*  (psired  a 
mauaa]  ol  aD  tlu  CQ^llio^amatoui  tubes 
and  appanntly  in  nature  independent  oi  the 
caitilaginoua  aitelelon.  Theie  aie  known  ai 
dermal  fin-nyl.^  HoiphologicalLy  they  are 
probably  to  be  Looked  on  (Like  placnd 
elemeoti)  aa  local  exaggeialiona  of  the  base 

iq  their  detaikd  chancten  two  main  type* 
of  dcRiut  fin-ny  may  be  rrcocnlied-  Tbe  nnc 
of  tbMe  are  homy  unjointed  ray*  and  occur  in 
■he  fin  <rf  Stlachiini  and  al  Uie  nlEe  of  the 


Stluroid*).    The  HCODd  type  of  dermal  fin-ra 
i*  orifioally  unnged  in  pain  and  formt  l! 

■  ■»  ,.|   (fif.  IJ).     The  oiember*  rd  och  piir  tir  : 


Fb.  ij.-0«of  ?^ 


Lhe  infkr  at  &iliinE-fni(  (Lcpkiml)  t, 
depend  bait-Uiv  lim  fgc  the  altnctii 


ta  tht  ikDlI  of  tbe  adult  aalinoB  i: 
lilt  tkoodracnoium  (fig.  34)  ha 
<"  cutiUct  booei ")  nbSt  other  mt 


It  cett^  put!  of 
^placed  by  bone 
lally  placed  bone* 

Donca  I  ajvTT  lu  Bunace  \ne-  j%).  Of  cartilage 
m  devdoped  nnind  the  [oramen  magnum — the 

■Vneccipital  and  two  oocdpitali.    In  Inmt  of 


•rtj^  OibiCHpheBoid. 
frM,     Ptootic. 
ft^     ParuiiheBoid. 


ikc  bniiccipilal  i*  tbe  '-"p*-™'^  with 

Mb.     The  legion  (praphenoidal}  immediately  hi  front  ol  Iht 

ang  doaely  appioomated 
xtent  fuied,  fonning  (he 

m  the  only  cartilage  bone*  are  a 
h.  IJrwi.  Jnrn,  Mkr.  Sci.  dviL  (1404).  46$. 


the  anterior  boundaiy  of  (be 
orQii.  A  aene*  01  nve  aisriocT  eiFmenis  are  ouified  in  the  wall 
of  the  auditoty  or  otic  capaule,  the  prootic  and  opiithotic  more 
venti^y,  and  lhe  aphenolic,  pterotic  aud  epiotic  more  dotsally. 
The  roof  ol  the  cranium  i*  covered  in  by  lhe  following  dermal 
boaes — parietal*  (on  each  side  of  the  *upriocdpital|,  fionlali, 
dermal  eihinoid  and  imall  naiali,  one  over  each  ollactory  organ. 
The  floor  of  the  craoliun  on  iit  oral  aipeci  it  enihealhcd  by  tbe 
large  panspheooid  and  the  amallu  vomer  in  front  of  and  over- 
lapping IL    The  carlilaginouB  lower  ^w  is  ossified  posterji 


m  the  articular  (fig.  ij)  with  a  imall  m 


Tntnl  to 


It  them 


Lnctionally  h. 

the  dentaiy — evolved  in  all  probability  by  the  spreading 
'ards  of  bony  tittue  from  he  bases  of  the  placo  d  el  t 
eelh  which  bear*.  Th  original  uppe  aw  pala  o-p  r; 
ai    u  retraced  by  a    ham  of  bone* — palatine  In  lion 


picrygdd  and  metopluygold,  and  potletioriy  metapterygidd 
and  quadrate,  the  tallei  giving  atticulaiion  to  lhe  articular  bone 
of  the  lower  jaw.  Tbae  lepieaentativea  ol  the  palatopterygoid 
bar  no  longer  form  the  functional  upper  jaw.  Thii  function  [a 
performed  by  membrane  bone*  which  have  appeared  uiernal 
to  the  palatopteiygoid  bar — the  premazilla  and  '"**^'» — which 
carry  teeth — and  the  small  scale-like  jugal  behind  them.  The 
quadrate  ii  suspended  from  the  skull  as  in  the  Selachian*  (h^ 
(lylic  skull)  by  the  upper  portion  of  the  hyiud  aicb— hers 
represented  by  two  booe*— the  hyomandibular  and  Bymplectic. 
The  ventral  portion  oJ  the  hyoid  arch  b  also  repreeented  by  a- 
chain  of  bones  (stylobyal,  epihyal,  ceralohyal,  hypobyal  and 
theventral  unpaired  basihyal),asis  also  each  of  the  five  bradchial 
arche*  behind  it.  In  addition  to  the  bony  element*  belonging 
to  the  hyoid  arch  proper  a  series  of  membrane  bones  support  the 
opercular  flap.  Venlially  there  project  backward*  from  (he 
ccratohyal  a  series  of  (en  overlapping  branchiostegal  rays,  while 
more  donally  are  lhe  broader  inlenpertuUr,  aubopemdai  and 
opercular. 

In  addition  to  the  bones  already  ennmeiated  there  it  pmeot 
aringof  circumDrhilaibone*,apTeoperculaj,  behmd  tndealemal 
10  the  hyomandibular  and  quadrate,  and  aqu until,  exlemtt 
to  the  hiiHlci  end  ol  the  auditory  ctpiule. 
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In  the ahuoa,  pSlDcaiid  vmrious otlier Tdeofti, esteotive  icsions of 
the  cbondrocraniuin  persist  in  the  adult,  whik  in  others  (e.g.  the  cxxl) 
the  replacement  by  bone  is  practically  complete.  Bony  etements 
may  be  developed  m  addition  to  those  noticed  in  the  saloKm. 

in  the  sturgeon  the  chondrocranium  is  enaheathed  by  numerous 
membrane  bones,  but  cartil^  bones  are  absent.  In  the  CnMM>- 
pterygians  *  the  chondrocranium  penists  to  a  great  extent  in  the 
adult,  but  portions  of  it  are  replaced  by  cartilage  btmca— the  most 
interesting  being  a  large  sphenethmoid  like  that  <x  the  frnr.  Numer- 
ous membrane  Bones  cover  the  cboodrocxanium  externally.  In  the 
Dipneusti*  the  chondrocranium  is  strengthened  in  the  adult  by 
numerous  bones.  One  of  the  most  characteristic  is  the  great 
palatopter^^id  bone  which  develops  very  early  by  the  spre»!ing 
of  os6i6catbn  backwards  from  the  tooth  bases,  and  whose  early 
development  probably  accounts  for  the  non-devdopment  of  the 
palatopterygcnd  cartilage. 

Appendicular  Skddon. — ^Tlie  primitive  pectoral  girdle,  which 
in  the  Dipneusti  is  strengthened  by  a  sheath  of  bone,  becomes  in 
the  Teleostomcs  reduced  in  size  (small  scapula  and  coracoid 
bones)  and  replaced  functionaUy  by  a  secondary  shoulder  girdle 
formed  of  superficially  placed  membrane  bones  (supraclavicular 
and  ddthrum  or  "  davide/'  with,  in  addition  in  certain  cases, 
an  Infradavkular  and  one  or  two  postdavicular  dements),  and 
connected  at  its  dorsal  end  with  the  skull  by  a  post-temporal 
bone. 

The  pelvic  girdle  is  in  Tdeostomes  completdy  absent  at  a  rule. 

The  skeleton  of  the  free  limb  undergoes  osdfication  to  a  less 

or  greater  extent  in  the  Tdeostomes. 

In  Pclypltnu  the  oectoral  fin  (fig.  i8,  B)  shows  three  ossifications 
in  the  basal  part  of  the  fin— pn^,  meso-  and  metapteiygium.    Of 


these  the  metapterygium  probably  represents  the  ossified  skeletal 
aas:  while  the  piopterygium  and  also  the  numerous  diverging 
radials  probably  represent  the  lateral  rays  of  one  side  of  the  archi- 
pterygium. 

In  the  Teleoslemes  theplaoe  of  the  pdvic  girdle  is  taken  functionally 
by  an  dement  apparently  formed  by  the  f  uskm  of  the  basal  portions 
of  several  radials. 

Vascular  System. — ^The  main  components  of  the  blood  vascular 
syslem  in  the  lower  vertebrates  are  the  following:  (i)  a  single 
or  double  dorsal  aorta  lying  between  the  enteron  and  noto- 
chord;  (a)  a  ventral  vessd  lying  beneath  the  enteron;  and  (3) 
a  series  of  paired  hoop-like  aortic  arches  connecting  dorsal  and 
ventral  vessels  round  the  sides  of  the  pharynx.  The  blood- 
stream passes  forwards  towards  the  head  in  the  ventral  vessd, 
doisalwards  through  the  aortic  arches,  and  tailwards  in  the 
dorsal  aorta. 

The  dorsd  aorta  is  single  throughout  the  greater  part  of  its 
extent,  but  for  a  greater  or  less  extent  at  its  anterior  end  (circulus 
cepkalicus)  it  consists  of  two  paired  aortic  roots.  It  is  impossible 
to  say  whether  the  paired  or  the  unpaired  condition  is  the  more 
primitive,  general  morphological  conditions  being  in  favour  of 
the  latter,  while  embryological  evidence  rather  supports  the 
former.  The  dorsal  aorta,  which  recdves  its  highly  oxygenated 
blood  from  the  aortic  arches,  is  the  main  artery  for  the  distribu- 
tion of  this  oxjrgenated  blood.  Anterioriy  tlw  aortic  roots  are 
continued  fcvmurds  as  the  dorsal  carotid  arteries  to  supply  the 
head  region.  A  series  of  paired,  s^mentally-arranged  arteries 
pass  from  the  dorsal  aorta  to  siqiply  the  muscular  body  wall, 
and  the  branches  which  supply  the  pectoral  and  pdvic  fins 
(subclavian  or  brachial  artery,  and  iliac  artery)  are  probably 
specially  enlarged  members  c^  this  series  of  segmental  vessels. 
Besides  these  paired  vessels  a  varying  number  of  unpaired 
branches  pass  from  dorsal  aorta  to  the  wall  of  the  alimentary 
canal  with  its  glandular  diverticula  (coeliac,  mesenteric,  rectal). 

The  ventral  vend  undergoes  complicated  changes  and  is 
represented  in  the  adults  of  existing  fishes  by  a  series  of  important 
structures.  Its  post-anal  portion  comes  with  the  atrophy  of  the 
post-anal  gut  to  lie  dose  under  the  caudal  portion  of  the  dorsal 
aorta  and  is  known  as  the  caudal  vein.  This  assumes  a  secondary 
connexion  with,  and  drains  its  blood  into,  the  posterior  rarrlitml 
veins  (see  bdow).  In  the  region  between  cloaca  and  liver  the 
ventral  vessd  becomes  much  branched  or  even  reticular  and — 

*  R.  H.  Traquair.  Joum.  AnaL  Pkys.  v.  (1871)  166;  J.  S.  Bodgett. 
TVaiM.  Zool.  Soc.  Ijmd.  xvt.  315. 

'  T.  W.  Bridge.  Trans.  ZoU.  Sec.  Laud.  ziv.  (1898)  350;  W.  E. 
Agar.  op.  cU. 


serving  to  convey  the  food-laden  blood  from  the  wall  of  the 
enteron  to  the  capillary  network  of  the  livei^-b  known  as  the 
hepatic  portal  vein.  The  short  section  in  front  of  the  liver  is 
known  as  the  hepatic  vein  and  this  conveys  the  blood,  whidi  has 
been  treated  by  the  liver,  into  a  section  of  the  ventral  vessd, 
which  has  become  highly  muscular  and  is  rhythmically  cooirac- 
tile.  This  enlarged  muscular  portion,  in  whidi  the  contractilitjr— 
probably  once  common  to  the  main  vessels  thioui^boBt  their 
extent — has  become  concentrated,  serves  as  a  pump  and  a 
known  as  the  heart.  Finally  the  precardiac  section  of  the 
ventral  vessel — the  ventral  aottar— conveys  the  blood  from  hcait 
to  aortic  arches. 

In  addition  to  the  vcssds  mentioned  a  large  paired  vein  is 
developed  in  dose  relation  to  the  renal  organ  which  it  serves 
to  drain.  This  is  the  posterior  cardinal  An  anterior  prolongatioa 
(anterior  cardinal)  serves  to  drain  the  blood  from  the  head  r^ioB. 
From  the  point  of  junction  of  anterior  and  posterior  r^wiinal  « 
large  transverse  vend  leads  to  the  heart  {ductus  CusUri), 

.Heaii.— Originally  a  simple  tube  curved  into  a  somewhat 
S-shape,  the  heart,  by  enlargements,  constrictions  and  fusuos 
of  its  parts,  becomes  converted  into  the  comi^ex,  oompaa 
heart  of  the  adult.  In  this  we  recognize  the  folk>wii;g  pc»tion»— 
(i)  Sinus  venosuSt  (2)  Atrium^  (3)  Ventride.  A  fourth  chamber, 
the  coHus  arteriosus,  the  enlarged  and  contractile  hinder  end 
of  the  ventral  aorta,  is  also  physiologically  a  part  of  the  heart. 
The  sinus  venosus  recdves  the  blood  from  Uie  great  veins  (ductus 
Cuvieri  and  hepatic  veins). 
It — ^like  the  atrium  which  it 
enters  by  an  opening  guarded 
by  two  lateral  valves — has 
thin  though  contractile  walls. 
The  atrium  is  as  a  rule  single, 
but  in  the  Dipnoans,  in  corre- 
lation with  the  importance  of 
their  pulmonary  breathing,  it 
is  incompletdy  divided  into 
a  right  and  a  left  auride.  In 
Neoceratodus  the  incomplete 
division  is  effected  by  the 
presence  of  a  longitudinal 
shelf  projecting  into  the  atrial 
cavity  from  its  posterior  walL 
The  opening  of  the  sinus 
venosus  is  to  the  right  of  this 
shell,  that  of  the  pulmonary 
vein  to  the  Idt.  In  Protolerus 
and  Lepidcsiren  a  neariy  com- 
plete  septum  is  formed  by 
the  fusion  of  trabeculae,  there 
being  only  a  minute  opening 

opens  by  a  wide  opening  guvded  by'two  or  more  flap  valves 
provided  with  chordae  tendineae  into  the  ventride. 

The  ventricle,  in  correspondence  with  it  being  the  "**i« 
pumping  apparatus,  has  its  walls  much  thickened  by  the  develop- 
ment of  muscular  trabeculae  which,  in  the  lower  forms  separated 
by  wide  spaces  in  which  most  of  the  blood  is  contained,  become 
in  the  Teleostomes  so  enlarged  as  to  give  the  wall  a  compact 
character,  the  spaces  being  reduced  to  small  scattered  openings 
on  its  inner  surface.  In  the  Dipnoans  the  ventride,  like  the 
atrium,  is  incompletdy  divided  into  a  right  and  left  ventride. 
In  Ceraiodns  this  is  effected  by  an  extension  of  the  interauricular 
shdf  into  the  ventride.  In  Lepidcsiren  the  separation  of  the 
two  ventrides  is  complete  but  for  a  small  perforation  anterioriy. 
the  heart  in  this  respect  showing  a  closer  approximation  to  the 
condition  in  the  hifl^er  vertebrates  than  is  found  in  any  .\m' 
phibians  or  in  any  reptiles  except  the  Crooodilia.  The  conus 
arteriosus  is  of  interest  from  the  valvular  arrangements  in  its 
interior  to  prevent  regurgitation  of  blood  from  ventral  aoita 
into  ventricle.  In  thdr  simplest  condition,  as  seen  €.g.  in  an 
embrsronic  Sdarhisn,  these  arrangements  consist  of  three,  four 
or  more  prominent  longitudinal  ridges  projecting  into  the  himax 
of  the  conus,  and  serving  to  obliterate  the  lumen  when  jammed 


Fig.  36. — Digram  to  Qlostraic 
the  condition  of  the  Comos  in  aa 
Elasmobraach  (A).  Amia  (B)  Mad 
a  typical  Teleost  (C). 

A.     Atnum. 

6.0,  Bulbus  aoctae. 

CO,  Conus  arte 

sjtt  Sinus  venosus. 

v.v'.  Valves. 

vui.  Ventral  aoita. 

iC.    Ventride. 

in  it  posterioriy.    The  atrium 
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toccikrr  bjr  the  (yM<4e  of  the  nmni.  Ai  drvclopmait  gos  ot 
ctcb  of  thate  Tidj««  tKcama  iegm«it«d  iclo  1  row  of  pocke 
vaNn  wilh  ihdi  ofKuinp  directed  ajiteriorly  10  ihal  re^rgita 
tim  <avta  Ibem  to  optsi  out  and  ocdude  the  hunen  by  tbri' 
Irec  edfem  mfHin^.  Ainoiifit  the  TeJeostomes  tbe  Jower  ganoid 
whom  a  limiUr  dcvctopment  of  loDgJludliuJ  rowi  of  vaive; 


iDtbeco 


.if  ,      and  ilie  numbei  of  valvrs  in  «cb 

If  11  ge      longitudinal  row  ia  much  leductd. 

M  Thb  leadi  to  the  condilioD  faimd 

"^'J*'    in  th*  Teleoaii  (Eg.  j6,0),  where 

pnclkally  «U  trace  of  the  conu)  baa 

diuppeared,  a  single  dtde  ot  vaJvei 

repmentlng  a  lut  survlvoT  al  each 

n*  (hvi  in  a  few  eicqHknal  casei, 

t.l.    Allmla,  TiBpcn,  OtUefiMna*. 

where  two  valvee  of  each  row  aie 

'-  ' — •  -•  ■'■ ini  mdce  of  the 


In  fiDirt  of  the  CO 
TrieoK  Ibeie  i>  pment  ■  Ihicl 
hiUu  ssrtu  diAniiif  frnoi  Ih 

The    Dipnoanai   abow   I 
portant  advance  b  the  corn 


k  pocket  valvct.  Due  of  thoe  lows 
is  mathed  out  by  Ibe  very  latxe 
>i«  of  il>  valva  and  by  iix  fad 

''^'(bat  they  are  not  diitinct  from  one 
anotbei  but  even  In  the  adult  form 
a  coDltauou),  spirally  •  running, 
kn^ludJnal  fold.  TUa  ridge  pro- 
Jecling  bto  the  hunen  of  tbe  conua 
divides  it   Lncooipletety  Into   two 

■  "     -     hhidei  end)  on  the  Itft  aide  and 

ding  In  front  ventraUy,  the  other 


L  ProiopUnu  a  aimilar 
jn  occurs,  only  in  the  front 
the  conua  a  second  spiral 
present  opposite  tbe  Gist 
reeling  this,  completes  the 

Iwo  separate  parta.  Tbe  rows  of 
pocket  valves  which  do  not  enter 
Into  tbe  formaiion  of  the  spiral 
folds  are  here  greatly  reduced. 
Thoe  anangenwou  in  ihe  coniis 
.  of  the  Dipnoans  are  of  tbe  highest 
DwtpboioiEical  interest,  painiing  in 
an  immiuakablB  way  toward*  tbe 
condiiioD  found  in  Ihe  blgbei  lung- 
breathing  vertebraies.  Of  Ibe  two 
oiities  into  which  the  coniis  it  partially  divided  b  the 
Dipneusii  the  one  which  begini  pottetiorty  on  the  right 
(neivea  the  (venmis)  blood  from  the  rl^t  side  of  the 
heart,  aitd  ending  up  anleriorly  dorsal  to  the  other  cavity 
roiBBiuiUcaia  only  with  sortie  srches  V.  and  VI.  In  tbe  higher 
vertcbmea  this  cavity  has  become  completely  qilit  off  to  form 
the  root  of  Ibe  pulmonary  arteries,  and  a  result  of  aortic  arch  V, 


d  along  with  the  fi 
It  VL  (the  pulmonsry  arch)  fr 


ionally  w 

this  spedal  part  of  t 


}  in  aO  the  hi^ier  vertebrates. 

4r((nsl  SyiltM. — There  are  normally  til  anrtic  arches  laid 

n  campanding  with  the  visceral  arches,  tbe  £rtt  (mandi- 


bular) and  second  (hyoldean)  undergoing  atrophy  tc 
greater  eitent  b  patl-erafaryoQk  life.  Where  an  a 
is  present  the  aortic  arch  loops  out  Into  this,  a  kbr 
circuiting  of  the  blood-stream  uling  place  aa  thi 
gill  attopjiics.    As  the  wslls  of  the  '  '" 


capillarieflli 

a  ventral  afierent  ami 

Complicated  developm 

enta,*  may  lead  I 


ipirstoiy 
lecomes  DroJien  mto  a  nelwoik  of 
.  _iortion,  and  there  is  DOW  distinguished 
I  dorsal  eflereat  portion  of  each  arcb. 
ilal  changes.  Into  which  It  it  unnectwaiy 
~:rent  voael  diaininc  tbe  11 


tides  of  a  tingle  deft  instead  of  the  adjacent  walk  of  two  delta 
as  It  doe*  ptindtlvely.  In  the 
Crouoptetygiani  and  Dipnoani 
u  b  the  higher  vcitebralcs 
the  sixth  aortic  arch  gives 
00  Ihe  ptdmonary  artery  to 
tbe  lung.  Among  tbe  Actbo- 
pterygians  Ibis,  probably  primi- 
tive, blood-supply  to  tbe  lung 
(jwim-bladdet)  peralili  only  in 

YiKBUS  Syiltm. — Tbe    most 


general  plan  outlii 


potlerior 

Setacbiaot   Ihoe 

anterior  portion  wide  and  unus' 

like,  while  In  the  region  of  the 

kidney  they  beoime  broken  into 

a  tinusoula]  network  supplied 

by  the  postrenal  portion  now 

kriown  as  the  renal  portal  vein.        pjQ_   33 

In   Ibe  Teleostomea  the  chief    Pdyptenis' 

noteworthy  feature  Is  the  ten-    viewl 

dency  to  asyaimetry,  tbe  right    a.t.t,  Ai :  1 

posterior    cardbal    being    fre-    d.C,  B.  .-- 

i|uently      considerably     larger    ^■'^    h,  '  ■ 

than   the   left   and   connected    ^f'^  ||J  '. 


motk  voscb,  the  result  being    ft.t,  '■ 

that  nlost  of  the  blood  from  the    '"■   p  ,     ■ '■  ,'    , 

two  kidneys  psisct  forwards  by    f''"    |,' '  1  ''  ,  ,  .']  !„'  ■ 

the    right    pDsteilar    cardinal.    /,,    si', 

The  Dipnoans  (fig.  17)  show  a   O,     Tl    ,  .  ■ 

simaar  aiymmelry,  but  here  the   J       Y'  "'   ■    I'lrynjealwsIL 

anterior  end  of  tbe  right  pos-  ™ ';■,';    ■■;,■,' ■■■"^^''**" 

lerior  cardinal  disappears,  l>e]ng 

replaced  funclionally  by  a  new  void  wblch  conveys  tbe  blood 

from  the  right  posteiior  cardinal  direct  10  the  tbus  venosut 

Instead  of  to  llu  outer  end  of  tbe  ductus  Cuvieri    This  new 

vessel  is  the  posterior  vena  cava  which  ihua  b  tbe  terit*  of 

verlehratea  appears  tor  Ihe  first  lime  b  the  Dipneusti. 

Palmimary  Vtins.—Ia  Pilyfttna  <fig.  i3)  ihe  blood  it  drained 
from  the  lungs  by  a  pulmonary  veb  on  each  side  which  unites 
b  front  with  lu  fellow  and  opens  into  the  great  hepstie  vein 
behind  Ibe  heart.  In  tbe  Dipnoans  the  conjoined  pulmonary 
veins  open  directly  bto  the  left  scclion  of  the  atrium  at  b  higbct 
forms.  In  tbe  Actinoptcryglans  with  their  spcciallied  air- 
bladder  the  blood  passes  to  the  hesrt  via  poslerior  cardinals. 
or  hepatic  portal,  or — a  probably  more  priiniiive  cimdilioii — 
directly  into  the  led  ductus  Cuvieri  {Arnia). 

Lympkalui.—MoTt  or  lest  irregular  lymphatic  spaces  occur 
in  the  fishes  as  elsewhere  and.  as  in  tbe  Amphibia,  localited 
muscular  development!  are  present  forming  lymph  hearts. 

Cenlra!  JVfrwiu  Syrtni.^The  neural  lube  shows  b  very  early  . 
ilagct  an  anterior  dilated  portion  which  foims  Ihe  rudiment 
of  the  brain  In  conlradislinction  to  the  hinder,  narrower  part 
which  forms  the  spinal  cord.    This  enlargement  of  Ihe  brain 
is  correlsLed  with  the  bcreasing  predominance  of  Ihe  nerve 

>Cf.  F.  Hechstettet  in  O.  Henwig  UaiMmk  in  EMnuMxafi- 
Jrlirc. 
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cealni  ix  ibt  uleriot  end  of  the  body  which  tend  to  ummc 

moie  uid  more  complcle  coatrol  over  tho<e  lyinf  behind. 

Spinal  Cord. — A  lemarlible  peciUiirily  occun  ill  Ok  nm 
fiiba  (UalUiu),  where  Ihe  body  i>  gieiUy  fhortened  utd  where 
the  tpiiul  cord  undeigoa  >  cocnapaDdiiig  kUitevbitioD  10  u  lo 
be  ictiuUy  iborur  thui  ihe  hnin. 

Brain.— it  b  customuy  to  divide  the  bnio  into  three  main 
regioni^  Fore-,  mid-,  uid  faind-bnin,  a  in  Ihe  moM  f*i>^»'*i' 
vertebrua  there  a  frequently  leen  in  the.  embryo  t  divition  of 
the  primitive  briin  dilatation  into  three  veiidefl  lyin£  one  bclkind 
the  otbcf .  A  coniideraiion  of  the  development  of  the  br*ia  in 
the  vanous  main  group*  ol  venehraiei  ibowa  that  IbcK  diraioni 
tre  not  of  equal  impoiuno.  In  thoce  arthaic  groups  where 
the  egg  ii  not  encumbered  by  Ihe  pretence  of  1  large  mast  of 
yoik  it  [■  uiual  for  the  brain  to  ibow  in  iit  early  fttagev  a  division 
Into  fsD  main  regions  which  we  may  term  the  primitive  foce-bnin 
or  covbnun  and  the  primitive  hind-brain  or  rbombencephjJon- 
Only  later  doa  the  hinder  part  of  the  primitive  forc-bnin 
become  marked  oft  as  mid-brain.  In  the  fully  developed 
bnin  it  is  cuilomary  to  recognize  the  series  of  teglona  Indicated 
bctow,  though  the  boundaries  between  thrse  regions  are  not 
mathematical  lines  or  surfaces  any  more  than  are  any  other 
biological  boundaries  I— 


KbDmbenceplialon  (Hiod-bnia)  i     gau). 

I  Metennpbalon  [Cerebetluni). 

rMeieneephalod  (Mid-brainl. 
CeTebeiim(IMmitiveF«e-bmii)J'nuU[nnicephalon(I>ienctphaloii), 

l[Heaitn>h(rts  aelenaphakra).] 
Tbe  myeleiuxphalan  or  meduHa  oblongata  calls  for  no  qxdal 
lemarii,  exc^  that  in  the  ease  of  Terftif  there  is  a  spcciBl 
upward  bul|ing  of  its  floor  on  each  tide  of  Ibe  middle  tine  forming 
the  dectik  kibe  and  containing  the  nucleus  of  origin  of  the 
tana  to  the  electric  organ. 

The  cerebrilum  occun  b  its  sinplest  form  In  lampreyi  and 
Sipnoans  (Gg.  ig,  C),  where  it  forms  a  simple  band-like  thickening 
-'  -'  'or  cod  of  the  roof  of  the  hind^brain.    In  Selachians 


it  B  very  large  and  bulges  upwards,  formlog  a  conspkoous  organ 
in  a  dorsal  view  ol  the  brain  (Gg.  n).  A).  In  Teleosts.(fig.  v).  B) 
thecerebellumisalsolatge.  It  projects  back  as  a  great  lODgue- 
likellruclure  over  the  roof  of  the  fourth  ventricle,  while  m  front 
iy  dips  downwards  and  projects  under  the  roof  of  the  mid-bi»in 
forming  a  highly  characteristic  zalnia  arebdli.  A  valnia 
ardnUi  occurs  also  io  ganoids.  wbDe  to  the  Croeai^terygians 
•  limilu  citension  ol  the  cerebellum  projects  backwards  into 
•>■-  TV.  venlride  or  cavity  of  the  hiod-brain  (fi|.  30). 


from  Its  greatly  developed  roof  (Icclml  eptkam)  which  teceins 
the  end  pencils  of  the  optic  nerve.  Normally  it  projects  upwaidi 
aa  a  pair  ol  large  optle  lobes,  but  in  the  Dipnoans  (fig,  >«,  C)  the 
lateral  thickening  is  not  sufficiently  great  to  cause  obvima 
lateral  txellingi  In  etteroal  view. 

The  Ibatameocephalon  is  one  of  the  bou  Inuniting  parts 
of  the  brain  from  its  remarkable  onifbrmity  throughout  the 
Vertebrata.  Even  ui  Amtkitna  the  ^ipearanee  of  a  ta^ttal 
section  strongly  lugfesls  vestige*  of  a  once  preaeat  Ihalamto- 
cqihalon.'   Tbe  root— like  thu  of  the  n;   '        "  '-     '- 


— Median  Longrtudina]  Sectkn  ifaiDuffa  the  bnia  H 

.  ..J  Bj.~ 1.  .1 sj„„  lupHtam)  ikt 

ilisc  tho^Doe 


otent  membranous,  forming  with  the  doae^  i^fied 
s  vascular  roof  to  the  III.  ventricle.  Frequently  a 
foM  ol  tbe  roof  dips  down  into  the  tO.  vmtiide 
farming  the  m/hui  Innuwrniai  (fig.  30). 

Tbe  aide  walla  of  the  thalamencephalon  arc  great^  <hifkfTiid 
forming  Ihe  A^anaa  (e[Htbalamu*  and  hypoihalaiDUt),  while 
a  gan^nic  thickening  of  the  roof  poateriorly  ta  each  side 
forma  tbe  lan^ia  iabemtae  which  receive  olfactory  Abrca  Iroca 
Ihe  base  of  the  hemispbcn.  Ttif  habwuilTgang^ia^TTunnrislly 
large  in  the  lampreys  and  are  here  sirongly  aqtnnetrkal,  the 
right  being  the  larger. 

Tbe  fioor  ol  Ihe  thalamcncephalon  projects  downwaiih  aul 
backwards  as  the  infundibulum.  Tlie  aide  walls  of  this  are 
thickened  to  form  characteristic  IM  iiiftritra,  while  the  blind 
end  develops  glandular  outgrowths  (infundibular  gland,  fig.  jo) 
overlaid  by  a  rich  devdopmeni  of  blood  sinuses  arwl  formiaf 
with  Ihera  the  taiaa  tualanu,  Tbe  opiic  diiasma.  wboe 
present,  Is  Involved  in  tbe  Boor  of  the  thalamcncephakin  and 
[onus  a  large,  upwardly-projecting  ridgei    Farther  forwards  oa 

Passing  forwards  from  the  mid-brain  (cf.  fig.  jo)  a  tcrict  of 

primitive  iore-brain,  via. — posterior  commissure  (intertalary 
region),  jwnetl  organ,  habenular  commissure  with  anteriot 
parietal  organ,  dorsal  sac  (—pineal  cushion),  tditm  Iraueernrw, 
paraphyss.  Thepoeleriorcommitiureiisitualedia tbcbouHlaiT 
between  tbatamencephalon  and  mid-brain.  It  is  (onwd  ol 
'C.  V.   KupAer.  Statin  a.  svg 
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fibres  omiMctiiig  op  the  ri^t  and  left  sides  of  the  tectum 
opdciun  <?).  The  habenular  or  superior  commissure  situated 
farther  forwards  connects  the  two  ganglia  habenulae.  In  the 
uniDcdiace  neighbourhood  of  these  ganglia  there  project  upwards 
two  dtvertkttla  of  the  brain-roof  known  as  the  pineal  organ 
and  the  parapineal  (or  anterior  parietal)  organ.  The  special 
interest  of  these  organs  *  lies  in  the  fact  that  in  certain  vertebrates 
one  (pnraptneal  in  Spkenodon  and  in  lizards)  or  both  (Petromyzon) 
-exhibit  histological  features  which  show  that  they  must  be  looked 
on  as  visual  <Nrgans  or  eyes.  In  gnathostomatous  fishes  they  do 
not  show  any  definite  eye-like  structure,  but  in  certain  cases 
{Polyodon,  CaUkkthys,  &c.)  the  bony  plates  of  the  skull-roof 
are  discontinoous  over  the  pineal  organ  forming  a  definite 
parietal  foramen  such  as  exists  in  lizards  where  the  eye-like 
stracture  is  distinct.  It  is  atw  usual  to  find  in  the  epithelial 
wall  of  the  pineal  organ  columnar  cells  which  show  club-shaped 
ends  projecting  into  the  Jumen  (exactly  as  in  the  young  visual 
cclb  of  the  retina  *)  and  are  prolonged  into  a  root-like  process 
at  the  other  end.  Definite  nerve  fibres  pass  down  from  these 
parietal  oigans  to  the  brain.  It  is  stated  that  the  fibres  from 
the  pineal  oi:gan  pass  into  the  posterior  commissure,  those  of 
the  parapineal  organ  into  the  habenular  commissure. 

The  Uuts  mentioned  render  it  difficult  to  avoid  the  conclusion 
that  these  organs  either  have  been  sensory  or  are  sensory. 
Possibly  they  represent  the  degenerate  and  altered  vestiges 
of  ty^-iSkt  organs  present  in  archaic  vertebrates,  or  it  may  be 
that  they  represent  the  remains  of  organs  not  eye-like  in  function 
bat  which  for  some  other  reason  lay  close  under  the  surface  of 
the  body.  It  would  seem  natural  that  a  diverticulum  of  brain- 
tissue  exposed  to  the  influence  of  light-rays  should  exhibit  the 
same  reaction  as  is  shown  frequently  elsewhere  in  the  animal 
kingdoiB  and  tend  to  assume  secondarily  the  characters  of  a 
visoal  organ.  The  presence  of  the  rod-like  features  in  the 
epithelial  cells  is  perhaps  in  favour  of  the  latter  view.  In  evolu- 
tioo  we  should  expect  these  to  appear  before  the  camera-like 
structure  of  a  highly  developed  eye,  while  in  the  process  of 
degeneration  we  should  expect  these  fine  histological  characters 
to  go  first. 

Selachiaas.— No  pacapincal  ocgan  is  present.  The  pineal  body 
(eacept  in  Torpedo  where  it  b  absent)  b  in  the  form  of  a  long  slender 
tube  cfldii^  in  front  in  a  dilated  bulb  lying  near  the  front  end  of 
the  biata  in  dose  contact  with,  or  encloaed  in,  a  definite  foramen 
ia  the  cxanial  roof.  

Hobcephali  and  CroMOpterygii.— Here  alto  the  pmeal  body  is 
loM  and  tubular:  at  its  oririn  it  passes  dorsal  wards  or  slightly 
backwards  behind  the  large  dorsal  sac 

Actioopterynan  Ganoids  resemble  Selachians  on  the  whole.  In 
Amia  a  psryp'nt^l  ofgan  b  present,  and  it  b  said  to  lie  towards  the 
felt  side  and  to  be  connected  by  a  thick  nerve  with  the  left  habenular 
nagiioa  (cf.  Petromyon,  article  Cyclostomata).  This  is  adduced 
to  Mppoct  the  view  that  the  pineal  and  parafaneal  bodies  represent 
oripnaflT  paired  structures. 

TLkostn — A  parapineal  rudiment  appears  in  the  embryo  of  some 
forns,  but  in  the  adult  only  the  pineal  organ  b  known  to  exist.  Thb 
b  usually  short  and  clut>-snapea,  its  terminal  part  with  much  folded 
vaU  aadglandular  in  character.  In  a  few  cases  a  parietal  foramen 
accnn  {OaUcktkp,  Uricaria,  9tc.).  .  .     .       „  .      , 

DipaeaatL->Tiie  pineal  organ  u  short  and  simple.    No  parapineal 


The  donal  sac  b  formed  by  that  part  of  the  roof  of  the  thala- 
mrnrrr''*'^  lying  between  the  habenular  commbsure  and 
the  icgioa  of  the  vchim.  In  some  cases  a  longitudinal  groove 
b  present  in  which  the  pineal  organ  lies  (Dipneusti).  In  the 
Craaaopterygians  the  dorsal  sac  b  particulariy  huge  and  was 
ionseriy  mistaken  for  the  pineal  organ. 

The  9dmm  Iransmswm  b  a  transverse,  inwardly-projecting 
fold  of  the  roof  of  the  primitive  fore-brain  in  front  of  the  dorsal 
tac  To  those  morphologbts  who  regard  the  hembphere  region 
or  tdcocephalon  as  a  primitively  unpaired  structure  the  velum 
■  aa  important  landmark  indicating  the  posterior  limit  of  the 
Those  who  hold  the  view  taken  in  thb  article 


•  a.  F.  K.  Stodni^ka's  excellent  account  of  the  parietal  organs  in 
A.  Oppcl's  Uhrhwck  verH.  mikr.  A  naUmie,  T.  v.  (190$)- . 

*V/k.  StadniaES,  5.fl.  Mim.(k$eU.  ^1901);  I.  Graham  Kerr, 
Cwu  Jomnu  Mkr,  Set,  vol.  dvi..  and  The  Budgttt  Memonal 


that  the  hemispheres  are  to  be  regarded  as  paired  outposhings 
of  the  side  wall  of  the  primitive  fore-brain  attribute  less  morpho- 
logical importance  to  the  velum.  Physiologically  the  Velum 
b  frequently  important  from  the  plexus  of  blood-vesseb  which 
passes  with  it  into  the  III.  ventricle. 

In  Petromyton  and  Ckimaera  the  velum  b  not  developed. 
In  Dipnoans  there  are  present  in  its  place  paired  transverse 
folds  which  are  probably  merely  extensions  backwards  of  the 
lateral  plexuses. 

The  Paraphysb  b  a  projection  from  the  roof  of  the  primitive 
fore-brain  near  its  anterior  end.  It  b  well  seen  in  Dipnoans  * 
(Lepidotiren  and  Proloptcrus)  where  in  the  larva  (exactly  as 
in  the  urodele  larva)  it  forms  a  blindly  ending  tube  sloping 
upwards  and  forwards  between  the  two  hembpheres.  In  the 
adult  it  becomes  mixed  with  the  two  lateral  plexuses  and  b 
liable  to  be  confused  with  them.  In  the  other  groups— except 
the  Teleosts  where  it  b  small  {A  nguiUa)  or  absent  (most  Teleosts) 
— the  paraphysb  b  by  no  means  such  a  definite  structure,  but 
generally  there  b  present  a  more  or  less  branched  and  divided 
diverticulum  of  the  brain  wall,  frequently  glandular,  which 
b  homologized  with  the  paraphysb.  The  morphological  signifi- 
cance of  the  paraphysb  b  uncertain.  It  may  represent  the 
remains  of  an  ancient  sense  organ,  or  it  may  simply  represent 
the  last  connexion  between  the  brain  and  the  external  ectoderm 
from  which  it  was  derived. 

An  important  derivative  of  the  primitive  fore-brain  b  seen 
in  the  pair  of  cerebral  hembpheres  which  ia  the  higher  verte- 
brates become  of  such  relatively  gigantic  dimensions.  The 
hembpheres  appear  to  be  primitively  associated  with  the 
special  sense  of  smell,  and  they  are  prolonged  anteriorly  into  a 
pair  of  olfactory  lobes  which  come  into  close  relation  with  the 
olfactory  organ.  From  a  consideration  of  their  adult  relations 
and  of  their  development — particularly  in  those  groups  where 
there  b  no  dbturbing  factor  in  the  shape  of  a  large  yolk  sac — 
it  seems  probable  that  the  hembpheres  are  primitively  paired 
outpushings  of  the  lateral  wall  of  the  primitive  fore-brain  * — 
in  order  to  give  increased  space  for  the  increased  mass  of  nervous 
matter  associated  with  the  olfactory  sense.  They  are  most 
highly  developed  in  the  Dipneusti  amongst  fishes.  They  are 
there  (cf .  fig.  29,  C)  of  relatively  enormous  size  with  thick  nervous 
floor  (corpus  striatum)  and  side  walls  and  roof  (paUium)  surround- 
ing a  central  cavity  (lateral  ventricle)  which  opens  into  the 
third  ventricle.  At  the  posterior  end  of  the  hembphere  a  small 
area  of  its  wall  remains  thin  and  membranous,  and  this  becomes 
pushed  into  the  lateral  ventricle  by  an  ingrowth  of  blood-vessel 
to  form  the  huge  lateral  plexus  {-pUxtu  hemisphaerium). 
In  thb  great  size  of  the  hemispheres '  and  also  in  the  presence 
of  a  rudimentary  cortex  in  the  Dipnoi  we  see,  as  in  many  other 
features  in  these  fishes,  a  dbtinct  foreshadowing  of  conditions 
occurring  in  the  higher  groups  of  vertebrates.  The  Cydostomes 
possess  a  dbtinct  though  small  pair  of  hembpheres.  In  the 
Selachians  the  relatively  archaic  Notidanidae*  possess  a  pair 
o(  thick-walled  hembpheres,  but  in  the  majority  of  the  members 
of  the  group  the  paired  condition  b  obscured  (fig.  39,  A). 

In  the  Teleostomes  the  mass  of  nervous  matter  which  in  other 
groups  forms  the  hembpheres  does  not  undergo  any  pushing 
outwards  except  as  regards  the  small  olfactory  lobes.  On  the 
contrary,  it  remains  as  a  great  thickening  of  the  Uteral  wall 
of  the  thalamencephalon  (the  so-called  basal  ganglia),  additional 
space  for  which,  however,  may  be  obtained  by  a  considerable 
increase  m  length  of  the  fore-brain  region  (d.  fig.  30,  A)  or  by 
actual  involution  into  the  third  ventride  {Polyptenu).^  The 
great  nervous  thickenings  of  the  thalamencephalic  wall  bulge 
into  its  cavity  and  are  covered  over  by  the  thin  epithelial  roof 
o(  the  thalamencephalon  which  b  as  a  consequence  Uable  to 
be  confused  with  the  pallium  or  roof  of  the  hemispheres  with 
which  it  has  nothing  to  do  :  the  homologue  of  the  pallium 

•  J.  Graham  Kerr,  Quart.  Joum.  Mkr.  Set.  vol.  xlvi. 

«F.  K.  Studnifka,  S.B.  hohm.  CeseU.  (1901);  J.  Graham  Kerr. 
Quart.  Joum.  Uier.  Sci.  vol.  xlvL.  and  The  BudgeU  Memorial  Volume, 

•  G.  Elliot  Smith.  Anat.  Ann,  (1907). 

•  F.  K.  Studnifka,  S.B.  bohm.  CeseU.  (1896). 

•  J.  Graham  Kerr,  The  BudgeU  Memorial  Volume. 
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tilh  the  puti  of  Ihe  fbrc-bnun  devoled  t( 
cU  (npccially  ^ht  atcporm  UTiau)  h  the  Lmp^ 
bridging  fibra  t-       '       '' 


iireiKlal 


I.  llii  ofgreal 
Ihe  Difmxmt  {Ltpidtsita  ud  ProlepUrui) 
of  ■  corpus  oUoiuni  (cf.  fig.  30  B)  lying  dona]  to  the  inlerior 
commiuure  and  compoied  of  fibm  connecttd  with  the  pallial 
rcgioQ  of  tbe  two  hemispbcref. 

Smse  Organi.-^The  olfactory  organs  aic  ol  qwdal  ibterest 
in  Ihe  Selachians,  where  each  remains  through  life  as  a  widely- 
open,  saccular  involution  of  Ihc  ectoderm  which  nuy  be  pn>- 
bnged  backwards  to  the  margin  of  the  buccal  cavity  by  an 
open  oronasal  groove,  thus  retaining  a  condition  familiar  in 
the  embryo  of  the  higher  vertebrates,  f  n  Dipnoani  the  olf  actoty 
organ  communicates  with  the  roof  of  the  buccal  cavity  by 
definite  posterior  nares  as  in  the  higher  forms — the  communicat- 
ing passage  being  doubtless  the  morphological  equivalent  of 
(be  oronasal  groove,  allbough  there  is  no  direct  embryological 
evidence  for  this.  Id  the  Teleostomes  the  olfactory  organ  varies 
from  I  condition  of  great  complexity  In  the  Cmsc^>terygians 
down  to  a  mndition  of  almost  complete  atrophy  in  certain 
Teleosts  (Pleclognilhi).' 

The  (yei  iTE  usually  of  luge  uze.  The  lens  is  taige  and  spheri- 
cal and  in  the  case  of  most  Teleostomes  accommodation  for 
distani  vision  it  effected  by  the  Icia  being  pulled  bodily  neaiec 
the  retina.  This  mavement  i>  bnnight  about  by  the  conlraction 
of  SDioolh  musdc  GbiH  contained  in  (he  fmalia  /akijurmii, 

the  lens  in  a  swelling,  the  lemponitia  HalUri.  In  Amia  and  in 
Teleosts  a  network  of  capillaries  forming  (he  so-called  chotuid 
gland  surrounds  the  optic  nerve  Just  outside  the  retina.  Aa 
■  rule  tbe  eyes  of  fishes  have  a  silvery,  ihining  appeartnce  due 
to  Ihe  deposition  of  shining  fiakcs  of  guanin  in  the  outer  laya 
of  tlie  choroid  {Aricnla)  or,  in  the  case  of  Selachians,  in  the 
toner  layers  {taptium).  Fishes  which  inhabit  dark  recesses, 
e.j.  at  caves  or  of  (he  deep  sea,  show  an  enlajgement,  or,  more 
frequently,  a  reduction,  nl  the  eyes.  Certain  deep-sea  Telmsts 
possess  remarkable  telescopic  eyes  with  a  curious  asynmietrical 
development  of  the  retina.* 

The  otocyst  or  auditory  organ  agrees  in  its  main  features 
with   (hat  of  other  vertebrates.    In   Selachians  the  otocyst 

pkalicui.  In  Squalina'  this  b  unusually  vide  and  correlated ; 
with  (his  Ihe  calcareous  otoconia  are  replaced  by  sand-grains 
from  the  citcrior.  In  Dipnoans  {.Ufidiiirm  and  FrtbipUrm) 
curious  outgrowths  arise  from  the  ductus  endolymphaticus 
and  come  to  overlie  the  rtx>f  ol  the  fourth  ventricle,  recalling 


olonEation  forwanli  of  Ihe  awiai-bladda  as  a  blindly  ending 
n  dlKer  aide,  the  blind  end  comirig  into  direct  contact  either 
be  wail  of  (be  noeysl  IikU  or  with  tbe  fluid  surraundlni  it 
'mpb)  thmigb  a  np  in  the  rigid  periotic  capsule.  A  wave  of 
euioq  cauung  a  Might  limranTmovenKnt  of  llie  strim.bladder 
nU  briiw  about  a  gieatlr  magnified  movemenl  ol  llial  pa 
wan  wPicb  is  nut  in  relation  with  (be  cneniBl  medium,  vi 
n  in  nIatioQ  with  the  interior  of  the  auditory  apsulr.  Ind 
ie  perception  of  delica(C  KHInd  wavea  may  be  lendrred  mm 
perfect.  In  (he  Ouariophyli  (Sagemehl),  including  t! 
■-■'"  •■-  iiliiridori,  the  ClaraciniAu  and  tfie  Gyimiiaiaac, 


Lakral  Lint  OrgaHS.* — Epidermal  sense  buds  are  scaTtrrrJ 
lout  in  (he  ec(oderm  of  fishes.  A  qxcial  arrangement  of  (besc 
lines  along  the  sides  of  (he  body  and  on  the  head  region  ions 

In  Lepidoiwen  these  organs  retain  their  superficial  position;  b 
ither  fishes  they  become  sunk  beneath  the  surface  into  a  groove, 
rhich  may  remain  open  (some  Selachians),  hut  as  s  rule  becomes 
'lused  iota  a  tubular  channel  with  openinp  at   intervals.    It 
las  been  suggested  that  the  function  of  this  sy*(em  of  sense- 
organs  is  connected  with  the  perception  of  ^bratory  distuibaDca 
'     imparatively  large  wave  length  in  the  surrounding  medium. 
tripkeal  Nates. — In  the  Cyclostomes  the  dorsal  aacreU 
ventroleffereot  nerves  are  still,  as  in  ^jKfAMTni,  independent, 
in  the  gnathostomatnus  fishes  they  are,  as  in  the  higher 
rbrates,  combined  together  into  typical  spinal  rtervcs. 
As  regards  the  cranial  nerves  the  chief  peculbrilies  of  fishes 


Cyprim 


1)  formed  ^y  modificalion  of  tbe  an 
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•  A.  Bnuer,  Virlunil.  inUek.  ad.  Crxfi.  (1901). 
'  C.  Stewart,  Jinan.  Linn.  5«.  Zool.  (locrf),  *m- 

•  T.  w.  Bridge  and  A.  C.  Haddon,  Pkif.  Tn*i.  184 
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jpplied  by  a  group  of  nerves  (toteralii)  connected  with  a  cnitie 

1  the  braio  which  develops  in  continuity  with   (hat  whiih 

Kxives  Ihe  auditory  nerve.    These  point)  may  be  eiemplificd 

by  Ihe  amngements  in  Selachians  (see  fig.  It).     I..  II..  UL.  IV. 

'  VI.  caU  fnr  no  spedal  remark. 

rittmiimi  (V.)  .—The  ipklkalm  ku  prcfundua  btanch_(af  .#.}— 

h  probably  is  morphologically  a    "    ' 


H-hatched;  Vogua  wt 

Commimurt  between  [ 
and  poatauditoiy  paru 


vi; 


Molcr  branches  of  Ay. 


lis  oblique  ihadjngj  GloisopharyU' 


pssscs  forwards  itong  (he  tool  of  the  orbit  to  tbe  skin  of  Ibt 
snout.  As  it  passes  through  (he  orbit  it  gives  oA  the  long 
dliary  nervo  (0  (he  eyeball,  and  b  coniwOed  with  the  small 
ciliary  gangUon  {also  connected  with  III.)  which  in  torn  gims 
off  (lie  short  dliary  nerves  to  the  eyebaU.  The  tpkluiimiia 
supe/fiaaiit  (cut  short  in  the  figure)  branch  passes  fmm  the  root 
ganglion  of  V.  (Gasaerian  ganglion),  and  passe*  also  over  (he 
orbit  (0  the  skin  of  the  snout.  It  lies  ckne  (0,  or  CDmple(el]r 
fused  with,  (he  corresponding  branch  of  the  laleralb  syVcm 


Them 


^■eof  t 

ir  (ntd.)  divisions,  (Ik 


the  maxUiary  {\ 
former,  like  the  two  branches  already  mentioned,  purely  sc 
the  lB((er  miied — supplying  the  musdes  ol  mastkstion  H  weu 
as  the  teeth  of  the  lower  jaw  and  the  lining  of  (he  buccal  floor. 
The  main  [nink  of  the  Facialis  (VII.)  bifurcates  over  the 
■  For  literatun  of  lateral  line  organs  ■«  Cole,  TVow.  Umm.  jK. 
viL  (11)98). 
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spiracle  into  a  pre^ncular  portion — ^the  main  portion  of  which 
passes  to  tlte  mucotis  membrane  of  the  palate  as  the  palatine 
ipmXJl.) — and  a  postspiracular  portion,  the  hyomandibular 
iky.)  tnink  which  supplies  the  muscles  of  the  hyoid  arch  and 
also  sends  a  few  sensory  fibres  to  the  lining  of  the  spiracle,  the 
floor  ol  mouth  and  pharynx  and  the  skin  of  the  lower  jaw. 
C<»nbiiied  with  the  main  trunk  of  the  facial  are  branches  belong- 
ing to  tbe  iateralis  system. 

Lateralis  Croup  of  Nerves. — ^The  laieralis  group  of  nerves  are 
charged  with  the  innervation  of  the  system  of  cutaneous  sense 
organs  and  are  all  connected  with  the  same  central  region  in 
the  medulla.  A  ^>ecial  sensory  area  of  the  ectoderm  becomes 
involuted  bdow  the  surface  to  form  the  otocyst,  and  the  nerve 
fibres  belonging  to  this  form  the  auditory  nerve  (VIII.)<  Other 
portions  of  the  laUralU  group  become  mixed  up  with  various 
other  cranial  nerves  as  follows: 

(a)  Facial  portion. 

(1)  Opkikalmicus  super jicidis  (0^.1. VII.):  passes  to  lining 
of  nose  or  to  the  lateral  line  organs  of  the  dorsal  part  of  snout. 

(2)  Bmccai  (buu.}ni.):  lies  dose  to  maxillary  division  of  V. 
and  passes  to  the  sensory  canals  of  the  lower  side  of  the  snout. 

(3)  ExUnuU  mandibuiar  {md.ex.):  lies  in  close  association 
with  the  mandibular  division  of  V.,  supplies  the  sensory  canals 
of  the  lower  jaw  and  hyoid  region. 

LaUralis  vagi  (I.H.X.)  becomes  closely  associated  with  the 
vagus.     It  supplies  the  lateral  line  organs  of  the  trunk. 

In  the  lamprey  and  in  Dipnoans  the  iaieralis  vagi  loses  its 
superficial  position  in  the  adult  and  comes  into  close  relation 
with  the  notochofd. 

In  Actinopterygians  and  at  least  some  Selachians  a  laUralis  set 
of  fibres  u  associated  with  IX.,  and  in  the  former  fishes  a  con- 
spicuous trunk  of  lateraiis  fibres  passes  to  some  or  all  (Gadus) 
of  the  fins.  This  has  been  called  the  iateralis  accessortus  and  is 
apparently  connected  with  V.,  VII.,  IX.,  X.  and  certain  spinal 
nerves.' 

Vagus  Croup  (IX.,  X.,  XI.). — ^The  ghssopkaryngeus  (IX.)  forks 
over  the  first  branchial  deft  (pretrematic  and  post-trematic 
branches)  and  also  gives  off  a  palatine  branch  (^.IX.).  In 
cases  (various  Selachians,  Ganoids  and  Teleosts)  it  would 
that  IX.  includes  a  few  fibres  of  the  lateralis  group. 

Vagus  (X.)  is  shown  by  its  multiple  roots  arising  from  the 
medulla  and  also  by  tbe  character  of  its  peripheral  distribution 
to  be  a  compound  structure  formed  by  the  fusion  of  a  number  of 
originally  distinct  nerves.  It  consists  of  (i)  a  number  of 
branchial  branches  (X.^  X.*  &c.),  one  of  which  forks  over  each 
gin  deft  bdiind  the  hyobranchial  and  which  may  (Selachians) 
arise  by  separate  roots  from  the  medulla;  (3)  an  intestinal 
branch  (vji.X.)  arising  behind  tbe  last  branchial  and  innervating 
the  wan  of  tbe  oesophagus  and  stomach  and  it  may  be  even  the 
intestine  throughout  the  greater  part  of  its  length  {Myxine). 

The  aeusscrius  (XI.)  is  not  in  fishes  separated  as  a  distinct 
oerve  from  the  vagus. 

With  increased  development  of  the  brain  its  hinder  portion, 
gi%ing  rise  to  the  vagus  system,  has  apparently  come  to  encroach 
on  the  anterior  portion  of  the  spinal  cord,  with  the  result  that  a 
number  of  spinal  nerves  have  become  reduced  to  a  less  or  more 
vestigia]  condition.  The  dorsal  roots  of  these  nerves  disappear 
entirely  in  the  adult,  but  the  ventraj  roots  persist  and  are  to 
te  seen  arising  ventrally  to  the  vagus  roots.  They  supply 
certain  muscles  of  the  pectoral  fins  and  of  the  visceral  arches 
and  are  known  as  »ino-occipital  nerves.* 

Tbne  oefvc*  are  diviiible  into  an  anterior  more  ancient  set — the 
orrtpital  ncrvo  and  ajposterior  act  of  more  recent  origin — (occipito- 
tptaal  nerves).  In  Scbchbns  1*5  |>airs  of  occipital  nerves  ak>ne 
an  ivcDtBi'>ble :  in  Dipnoant  2-3  pain  of  octripital  and  2*3  pairs  of 
urripitO'HMaal :  in  Ganoids  1*3  pairs  occipital  and  1-5  paire  occipito* 
spinal;  io  Teleosts  finally  the  ocdpital  nerves  have  entirely  di»- 
afpeared  while  thefe  aie  2  pain  of  occipito-spinal.  In  Cydostomes 
no  ^Kcsal  spinooccipital  nerves  have  been  described. 

The  fibres  corresponding  with  those  of  the  Hypoghssus  (XII.) 
of  higher  vertebrates  spring  from  the  anterior  spinal  nerves, 

*  For  Kfciature  of  lateral  line  oigans  see  Cole,  Trans,  Una,  Soe., 
vfi.  (189S}. 

•  MrFtetrii^cr  in  Gcgenbaur's  Festsekrift  (1896). 


which  are  here,  as  Indeed  in  Amphibia,  still  free  from   the 
cranium. 

Sympatketie. — The  sympathetic  portion  of  the  nervous 
system  does  not  in  fishes  attain  the  same  degree  of  differentiation 
as  in  the  higher  groups.  In  Cydostomes  it  is  apparently  re- 
presented by  a  fine  plexus  with  small  ganglia  found  in  the 
neighbourhood  of  the  dorsal  aorta  and  on  the  surface  of  the  heart 
and  receiving  branches  from  the  spinal  nerves.  In  Selachians 
also  a  plexus  occurs  in  the  neighbourhood  of  the  cardinal  veins 
and  extends  over  the  viscera:  it  recdves  visceral  branches 
from  the  anterior  spinal  nerves.  In  Tdeosts  the  plexus  has 
become  condensed  to  form  a  definite  sympathetic  trunk  on  each 
side,  extending  forwards  into  the  head  and  communicating  with 
the  ganglia  of  certain  of  the  cranial  nerves.  0*  G.  K.) 

'  V.  Distribution  in  Time  ako  Space 

The  origin  of  Vertebrates,  and  how  far  back  in  time  they  extend, 
is  unknown.  The  earliest  fishes  were  in  all  probability  devoid 
of  hard  parts  and  traces  of  their  existence  can  scarcely  be 
expected  to  be  found.  The  hypothesis  that  they  may  be  derived 
from  the  early  Crustaceans,  or  Arachnids,  is  chiefly  based  on  the 
somewhat  striking  resemblance  which  the  mailed  fishes  of  the 
Silurian  period  (Ostracodermi)  bear  to  tbe  Arthropods  of  that 
remote  time,  a  resemblance,  however,  very  superfidal  and  re- 
garded by  most  morphologists  as  an  interesting  example  of 
mimetic  resemblance — whatever  this  term  may  be  taken  to 
mean.  The  minute  denticles  known  as  conodonts,  which  first 
appear  in  the  Ordovician,  were  once  looked  upon  as  teeth  of 
Cydostomes,  but  their  histological  structure  does  not  afford 
any  support  to  the  identification  and  they  are  now  generally 
dismissed  altogether  from  the  Vertebrates.  As  a  compensation 
the  Lower  Silurian  of  Russia  has  yielded  small  teeth  or  spines 
which  seem  to  have  really  belonged  to  fishes,  although  their 
exact  affinities  are  not  known  (Palaeodus  and  Arehodus  of 
J.  V.  Rohon). 

It  is  not  until  we  reach  the  Upper  Silurian  that  satisfactory 
remains  of  unquestionable  fishes  are  found,and  here  they  suddenly 
appear  in  a  considerable  variety  of  forms,  very  unlike  modern 
fishes  in  every  respect,  but  so  highly  developed  as  to  convince 
us  that  we  have  to  search  in  much  earlier  formations  for  their 
ancestors.  These  Upper  Silurian  fishes  are  the  CodoUpidae, 
the  Aleleaspidae,  the  Birkeniidae,  the  Pleraspidae,  the  Tremata' 
spidae  and  the  Cepkalaspidaet  all  referred  to  the  Ostracophori. 
The  three  last  types  i>ersist  in  the  Devonian,  in  the  middle  of 
which  period  the  Osteolepid  Crossopterygii,  the  Dipneusti  and 
the  Arthrodira  suddenly  appear.  The  most  primitive  Selachian 
(Cladosetacke),  the  Acanthodian  Sdachians  iDiplacantkidae)^  the 
Chimaerids  (Plyctodus),  and  the  Palaeonisdd  ganoids  (Ckiralepis) 
appear  in  the  Upper  Devonian,  along  with  the  problematic 
Palaeospottdylus. 

In  the  Carboniferous  period,  the  Ostracophori  and  Arthrodira 
have  disappeared,  the  Crossopterygii  and  Dipneusti  are  still  abun- 
dant,andtheSelachians(P/mra^n/iiraj,Acanthodians,truesharks) 
and  Chondrostean  ganoids  (Palaeoniscidae  and  Platyscmidae) 
are  predominant.  In  the  Upper  Permian  the  Holostean  ganoids 
(Acantkopkorus)  make  their  appearance,  and  the  group  becomes 
dominant  in  the  Jurassic  and  the  Lower  Cretaceous.  In  the 
Trias,  the  Crossopterygii  and  Dipneusti  dwindle  in  variety  and 
the  Ceratodontidae  appear;  the  Chondrostean  and  Holostean 
ganoids  are  about  equally  represented,  and  are  supplemented  in 
the  Jurassic  by  the  first,  annectant  representatives  of  the 
Teleostei  (Pkolidopkoridae,  Leptotepidae).  In  the  latter  period, 
the  Holostean  ganoids  are  predominant,  and  with  them  we  find 
numerous  Cestraciont  sharks,  some  primitive  skates  (Squatinidae 
and  Rkinobatidae),  Chimaerids  and  numerous  Coelacanthid 
crossopterygians. 

The  fish-fauna  of  the  Lower  Cretaceous  is  similar  to  that 
of  the  Jurassic,  whilst  that  of  the  Chalk  and  other  Upper  Cretace- 
ous formations  is  quite  modem  in  aspect,  with  only  a  slight 
admixture  of  Coelacanthid  crossopterygians  and  Holostean 
ganoids,  the  Teleosteans  being  abundantly  represented  by 
Elopidatf  Albulidae,  Halosauridae,  Scoptlidae  and  Beryeidae. 
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many  being  close  allies  of  the  present  inhabitants  of  the  deep 
sea.  At  this  period  the  spiny-rayed  Teleosteans,  dominant 
in  the  seas  of  the  present  day,  made  their  first  appearance. 

With  the  Eocene,  the  fish-fauna  has  assnm^  the  essential 
character  which  it  now  bears.  A  few  Pycnodonts  survive  as 
the  last  representatives  of  tyiucally  Mesozoic  ganoids,  whilst 
in  the  marine  deposits  of  Monte  Bolca  (Upper  Eocene)  the 
principal  famiUes  of  living  marine  fishes  are  represented  by  genera 
identical  with  or  more  or  less  closely  allied  to  those  still  exist- 
ing; it  is  highly  remarkable  that  forms  so  -highly  specialized  as 
the  sudung-fish  or  remoras,  the  flat-fish  {PUuronectidae)^  the 
Pediculati,  the  Plectognaths,  &c.,  were  in  exbtence,  whiht  in 
the  freshwater  deposits  of  North  America  Osieoghssidae  and 
Cicklidae  were  already  represented.  Very  little  is  known  of  the 
freshwater  fishes  of  the  early  Tertiaries.  What  has  been  pre- 
served of  them  from  the  Oligoccne  and  Miocene  shows  that 
they  differed  very  slightly  from  their  modem  representatives. 
We  may  conclude  that  from  early  Tertiary  times  fishes  were 
practically  as  they  are  at  present.  The  great  hiatus  in  our  know- 
ledge lies  in  the  period  between  the  Cretaceous  and  the  Eocene. 

At  the  present  day  the  Teleosteans  are  in  immense  pre- 
ponderance. Selachians  are  still  well  represented,  the  Chondro- 
Btean  ganoids  are  confined  to  the  rivers  and  lakes  of  the  temperate 
zone  of  the  northern  hemisphere  {Acipenseridae,  PolyodofUidae), 
the  Holostean  ganoids  are  reduced  to  a  few  species  (Lepidosteus, 
Amia)  dwelling  in  the  fresh  waters  of  North  America,  Mexico 
and  Cuba,  the  Crossopterygians  are  represented  by  the  isolated 
group  Polypteridae,  widely  different  from  any  of  the  known 
fossil  forms,  with  about  ten  spedes  inhabiting  the  rivers  and 
lakes  of  Africa,  whilst  the  Dipneusti  linger  in  Australia  (Neocera- 
lodus),  in  South  America  {Lepidosiren),  and  in  tropical  Africa 
(Protoptenu).  The  imperfections  of  the  geological  record  pre- 
clude any  attempt  to  deal  with  the  distribution  in  space  as 
regards  extinct  forms,  but  several  t3rpes,  at  present  very  re- 
stricted in  their  habitat,  once  had  a  very  wide  distribution.  The 
Ceraiodcniidae,  for  instance,  of  which  only  one  spedes  is  now 
living,  confined  to  the  rivers  of  Queensland,  has  left  remains  in 
Triassic,  Rhaetic,  Jurassic  and  Cretaceous  rocks  of  Europe, 
North  America,  Patagonia,  North  and  South  Africa,  India  and 
Australia;  the  Amiidae  and  LepidosUidae  were  abundant  in 
Europe  in  Eocene  and  Miocene  times;  the  OsUoghssidae,  now 
living  in  Africa,  S.E.  Asia  and  South  America,  occurred  in  North 
America  and  Europe  in  the  Eocene. 

In  treating  of  the  geographical  distribution  of  modem  fishes, 
it  is  necessary  to  distinguish  between  fresh-water  and  marine 
forms.  It  is,  however,  not  easy  to  draw  a  line  between  these 
categories,  as  a  large  number  of  forms  are  able  to  accommodate 
themsdves  to  dtber  fresh  or  salt  water,  whilst  some  periodically 
migrate  from  the  one  into  the  other.  On  the  whole,  fishes 
may  be  roughly  divided  into  the  following  categories: — 

L  Marine  fishes.  A  shore-fishes;  B.  pelagic  fishes;  C. 
deep-sea  fishes. 

n.    Brackish- water  fishes. 

III.  Fresh-water  fishes. 

IV.  Migratory  fishes.   A.  anadromous  (ascending  fresh  waters 

to  spawn);  B.  catadromous  (descending  to  the  sea 
to  spawn). 

About  two-thirds  of  the  known  recent  fishes  arc  marine.  Such 
are  neariy  all  the  Selachians,  and,  among  the  Teleosteans,  all 
the  Heteromiy  Pedicidaii  and  the  great  majority  of  Apodts, 
Tkoracostei,  Percesocts,  Anacantkinit  Acanlhopierygii  znd  PUcto- 
gnatki.  All  the  Crossopterygiif  Dipneusti,  Opistkomi,  Sym- 
bratukii,  and  nearly  all  the  Ganaidei  and  Ostariopkysi  are  con- 
fined to  fresh-water. 

The  three  categories  of  marine  &bcs  have  thus  been  defined 
by  Gtinther: — 

"  I.  Sure  Fisket—ihzt  is,  fishes  which  chiefly  inhabit  parts  of 
the  sea  m  the  immediate  ndghbourhood  of  land  either  actually 
raised  above,  or  at  least  but  little  submerged  bdow,  the  surface  of  the 
water.  They  do  not  descend  to  any  great  depth,— very  few  to  yto 
fathoms,  and  the  majority  live  dose  to  the  surface.  The  distribution 
of  these  fishes  is  determined,  not  only  by  the  temperature  of  the  sur- 
face water,  but  also  by  the  nature  of  the  adjacent  land  and  iu  animal 


and  veseuble  products,— aome  being  confined  to  flat  coasts  with  soft 
or  sandy  bottoms,  others  to  rocky  and  fissured  coasts,  others  to  liviiw 
coral  formations.  If  it  were  not  for  the  frequent  mechanical  and 
involuntary  removals  to  which  these  fishes  are  ei^osed,  their  dis> 
tribution  within  certain  limits,  as  it  no  doubt  onginaUy  enstcd, 
would  resemble  still  more  that  of  fieshwater  fishes  than  we  find  it 
actually  does  at  the  present  period. 

2.  Pelagic  Fiskes—  that  b,  fishes  which  inhabit  the-  surface  and 
uppermost  strata  of  the  open  ocean,  and  approach  the  shores  only 
accidentally  or  occanonally  Qn  search  of  prey),  or  periodically  ((or 
the  purpose  of  spawning).  The  nujority  spawn  in  the  open  sea. 
thdr  ova  and  young  bdng  always  found  at  a  great  distancse  Irani  the 
shore.  With  regard  to  thdr  distribution,  they  are  still  subject 
to  the  ii^uences  of  lisht  and  the  temperature  of  the  aurfaoe  water; 
but  they  are  indepenocnt  of  the  variable  local  conditions  which  tie 
the  shore  fish  to  its  original  home,  and  therefore  roam  freely  over  a 
space  which  would  take  a  freshwater  or  shore  fish  thousands  of  yean 
to  cover  in  its  gradual  dispersal.  Such  as  are  devoid  of  rapidity  of 
motion  are  dispersed  over  similariy  large  areas  by  the  oceanic  cur- 
rents, more  slowly  than  the  strong  swimmers,  but  not  less  surdy.  Aa 
accurate  definition,  therefore,  of  their  distribution  within  certaia 
areas  equivalent  to  the  terrestrial  regions  is  much  leas  feasible  than 
in  the  case  of  shore  fishes. 

3.  Deep-Sea  Fitkes-^hkt  is,  fishes  which  inhabit  sudi  <k»ths 
of  the  ocean  that  they  are  but  little  or  not  at  all  tnfluenoed  by  ught 
or  the  surface  temperature,  and  which,  by  their  orKanization.  are 

G evented  from  reaching  the  surface  stratum  in  a  healthy  condition, 
ving  almost  under  identical  tellurian  condidona,  the  aame  type, 
the  same  species,  may  inhabit  an  abyssal  deoth  under  the  equator  as 
well  as  one  near  the  arctic  or  antarctic  circfe;  and  all  that  we  koov 
of  these  fishes  pdnts  to  the  conclusion  that  no  separate  horizontal 
regions  can  be  distinguished  in  the  abyssal  fauna,  and  that  00 
division  into  bathymetrical  strata  can  be  attempted  on  the  base  of 
generic  mtMch  less  of  family  characters.*' 

A  division  of  the  worid  into  regions  according  to  the  dtstribo- 
tion  of  the  shore-fishes  is  a  much  more  diflicult  task  than  that 
of  tradng  continental  areas.  It  is  possible  perhaps  to  dis- 
tinguish four  great  divisions:  the  Arctic  region,  the  Atlantic 
region,  the  Indo-Padfic  region  and  the  Antarctic  r^on.  The 
second  and  third  may  be  again  subdivided  into  three  aoncs: 
Northern,  Tropical  and  Southern.  This  appears  to  be  a  more 
satisfactory  arrangement  than  that  which  has  been  proposed 
into  three  zones  primarily,  each  again  subdivided  according 
to  the  different  oceans.  Perhaps  a  better  division  is  that  adopted 
by  D.  S.  Jordan,  who  arranges  the  littoral  fishes  according  to 
coast  lines;  we  then  have  an  East  Atlantic  area,  a  West  Atlantic, 
an  East  Padfic  and  a  West  Padfic,  the  latter  induding  the 
coasts  of  the  Indian  Ocean.  The  tropical  zone,  whatever  be 
the  ocean,  is  that  in  which  fishes  flourish  in  greatest  abundance 
and  where,  especially  about  coral-reefo,  they  show  the  greatest 
variety  of  bizarre  forms  and  the  most  gorgeous  coloration. 
The  foh-fauna  of  the  Indo-Padfic  is  mudi  richer  than  that 
of  the  Atlantic,  both  as  regards  genera  and  spedes. 

As  regards  the  Arctic  and  Antarctic  regions,  the  continuity 
or  drcumpolar  distribution  of  the  shore  fishes  is  well  established. 
The  former  is  chiefly  characterized  by  its  Cottids,  Cydopterids, 
Zoardds  and  Gadids,  the  latter  by  its  Notothcniids.  The  theory 
of  bipolarity  recdves  no  support  from  the  study  of  the  fishes. 

Pelagic  fishes,  among  which  we  find  the  largest  Selachians 
and  Tdeosteans,  are  far  less  limited  in  thdr  distribution,  which, 
for  many  spedes,  is  nearly  world-wide.  Some  are  dependent 
upon  currents,  but  the  great  majority  bdng  rapid  swimmers 
able  to  continue  thdr  course  for  weeks,  aj^Muently  without 
the  necessity  of  rest  (many  sharks,  scombrids,  sword-fshes),  pass 
from  one  ocean  into  the  other.  Most  numerous  between  the 
tropics,  many  of  these  fishes  occasionally  wander  far  north  and 
south  of  thdr  habitual  range,  and  there  are  few  genen  that 
are  at  all  limited  in  thdr  distribution. 

Deep-sea  fishes,  of  which  between  seven  hundred  and  ci^t 
hundred  spedes  are  known,  bdon^^  to  the  most  diverse  groups 
and  quite  a  number  of  families  are  exdusively  bathybial  {CUa- 
mydoselackidae,  Stomiaiidaef  Alepocepkalidae,  Nemicktkyidae^ 
Synaphobronckidaef  Saccopkaryngidae^  Cetomimidctt  HaUsau- 
ridae,  Upogenyidae,  Nolacanlkidae,  Ckiasinodimiida4,  IcMitidae, 
Muraeneiepididaet  Macntridae,  Anomahpidae,  FodaUiidae, 
Trackypleridae,  Lopkotidae,  CeraSiidae,  CiganlacUmdae),  But 
they  are  all  comparatively  slight  modifications  of  the  forms 
living  on  the.  surface  of  the  sea  or  in  the  shallow  parts^  from 
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wUcb  they  may  be  regarded  as  derived.  In  no  instance  do  these 
types  show  a  struaure  which  may  be  term^i  archaic  when 
ooopared  with  thdr  surface  allies.  That  these  fishes  are  localized 
in  their  vertical  distribution,  between  the  ioo-£atlu>ms  line, 
often  taken  as  the  arbitrary  limit  o£  the  bathybial  fauna,  and 
the  depth  of  2750  fathoms,  the  lowest  point  whence  fishes  have 
been  iMocarcd,  there  is  little  doubL  But  our  knowledge  is 
Kill  too  fragmentary  to  allow  of  any  general  conclusions,  and 
the  same  applies  to  the  horizontal  distribution.  Yet  the  same 
speda  may  occur  at  most  distant  points;  as  these  fishes  dwell 
be)t>od  the  influence  of  the  sun's  rays,  they  are  not  affected  by 
lempcraore.  and  living  in  the  Arctic  zone  or  imder  the  equator 
mikes  little  difference  to  them.  A  great  deal  of  evidence  has 
been  accumulated  to  show  the  gradual  transition  of  the  surface 
iaio  the  bathybial  forms;  a  large  number  of  surface  fishes  have 
been  met  with  in  deep  water  (from  100  to  500  fathoms),  and 
these  ininab  afford  no  support  to  Alexander  Agassiz's  supposi- 
tioo  of  the  existence  of  an  azoic  zone  between  the  soo-fathoms 
hae  and  the  bottom. 

Bradush-water  fishes  occur  also  in  salt  and  fresh  water,  in 
some  localities  at  least,  and  belong  to  various  groups  of  Teleo- 
sians.  Sticklebacks,  gobies,  grey  mullets,  blennies  are  among 
the  best-known  examples.  The  facility  with  which  they  accom- 
modate iberaselves  to  changes  in  the  medium  in  which  they  live 
bas  enabled  them  to  spread  readily  over  very  large  areas.  The 
tfareespined  stickleback,  for  instance,  occurs  over  nearly  the 
•boleofiheoold  and  temperate  parts  of  the  northern  hemisphere, 
vbiist  a  grey  mullet  {Mugil  capUo)  ranges  without  any  appreciable 
difference  in  form  from  Scandinavia  and  the  United  States 
akMig  all  the  Atlantic  coasts  to  the  Cape  of  Good  Hope  and 
Brazil  It  wonld  be  hardly  possible  to  base  zoo-geographical 
(S^iaioos  on  the  distribution  of  such  forms. 

The  fresh-water  fishes,  however,  invite  to  such  attempts. 
How  greatly  their  distribution  differs  from  that  of  terrestrial 
aaimab  has  long  ago  been  emphasized.  The  key  to  their  mode 
of  dispersal  is,  with  few  exceptions,  to  be  found  in  the  hydro- 
fnphy  of  the  continents,  latitude  and  climate,  excepting  of 
cwtrse  very  great  altitudes,  being  inconsiderable  factors,  the 
^sb-Uona  of  a  country  deriving  its  character  from  the  head- 
men of  the  river-system  which  flows  through  it.  The  lower 
Nile,  for  instance,  is  inhabited  by  fishes  bearing  a  close  resem- 
blaace  to,  or  even  spedfically  identical  with,  those  of  tropical 
Airica,  thus  strikih^y  contrasting  with  the  land-fauna  of  its 
txfiLs.  The  knowledge  of  the  river-systems  is,  however,  not 
suftcicBt  for  tracing  areas  of  distribution,  for  we  must  bear 
IB  mind  the  movements  which  have  taken  place  on  the  surface 
of  the  earth,  owing  to  which  present  conditions  may  not  have 
esttcd  vithin  comparatively  recent  times,  geologically  speaking; 
ud  this  is  where  the  systematic  study  of  the  aquatic  animals 
affords  scope  for  conclusions  having  a  direct  bearing  on  the 
P^7B<al  geography  of  the  near  past.  It  is  not  possible  here  to 
caier  ioto  the  discussion  of  the  many  problems  which  the  dis- 
thbiitioa  of  fresh-water  fishes  involves;  we  limit  ourselves  to 
u  indicatioA  of  the  principal  regions  into  which  the  world  may 
be  divided  from  this  point  of  view.  The  main  divisions  proposed 
by  Cuather  in  the  9th  edition  of  the  Etuychp^ia  Britannica 
Mill  appear  the  OBOst  satisfactory.  They  are  as  follows:— 

I  Tm  SoarnaH  Zone  oa  Holakctic  Rbcion.— Characterized 
^  VipeMeridae.  Few  Stturidae.  Numerous  Cyprinidae,  Salmon- 
VMt.  EMcidae.  Pcrcidae. 

I.  EtfrafMco-Aaiatic  or  Palaearctic  Region.  Characterized  by 
abKiioe  ol  oncous  Ganoidci :  Cobitinae  and  Barbus  numerous. 

>  Nofih  Ancrican  or  Nearctic  Region.  ChaFacteriaed  by  OMeous 
Canoidei  and  abundance  of  Catostominae;  but  no  Cobitinae 
orBarbin. 

II  Tat  EQVAToauL  Zone.— Characterized  by  the  development 
^^tundae. 

A  Cvwinoid  Diviwoo.    Characterized  by  pretence  of  Cyprinidae, 
Masiaonnbelidac,  Anabantidae.  Opniocephalidae. 
1.  Indian  Region.    Characterized  bv  abiencc  of  Dipneuttt, 
Pdypcendae,  Mormyridae  and  Characinidae.    Cobi- 
tinae numerous, 
a.  Africaa  Region.    Characterized  by  presence  of  Dtpneusti, 
Polypccnd  and  Mormyrid;  Oc^Ud  and  Chaiaciaid 


B.  Acyprinoid  Division.    Characterized  by  absence  of  Cyprinidae 
and  the  other  families  mentioned  above. 

I .  Tropical  American  or  Neotropical  Recion.    Characterised 
by  preaence  of  Dipneusti;  Cichlidae  and  Characinidae 
numerous;  Cvmnotidae  and  Loricariidae. 
2..  Tropical  Pacibc  Region.     Includes  the  Australian  as 
well  as  the   Polynesian   Region.    Characteriaed  by 
presence  of  DipneustL    Cichlidae  and  Characinidae 
absent. 
III.  Thb  Southben  Zonb.— Charaaerized  by  absence  ol  Cypn- 
nidae  and  scarcity  of  Siluridae.     Haplochitonidae  and  Galaxiidae 
represent  the  Salmonids  and  Eaoces  of  the  northern  zone.    One 
region  only. 

I.  Antarctic  Region.    Characterized  by  the  small  number  of 
^Kcies;  the  nahcs  of 

(a)  The  Tasmanian  subregion; 
(6)  The  New  Zealand  subregion;  and 
(c)  The  Patagonian  or  Fuegtan  subregion 
being  almost  identicaL 


Although,  as  expressed  in  the  above  synopsis,  the  resemblance 
between  the  Indian  and  African  regions  is  far  greater  than  exists 
between  them  and  the  other  regions  of  the  equatorial  zone, 
attention  must  be  drawn  to  the  marked  affinity  which  some  of 
the  fishes  of  tropical  Africa  show  to  those  of  South  America 
(Ltpidosirenidae,  Characinidae,  Cichlidae,  Nandidae),  an  affinity 
which  favours  the  supposition  of  a  connexion  between  these 
two  parts  of  the  world  in  early  Tertiary  times. 

The  boundaries  of  Gttnther's  regions  may  thus  be  traced, 
beginning  with  the  equatorial  zone,  this  being  the  richest. 

Equatomal  Zone.— Roughly  speaking,  the  borders  of  this 
zoological  zone  coincide  with  the  geographical  limits  of  the 
tropics  of  Cancer  and  Capricorn;  its  characteristic  forms, 
however,  extend  in  undulating  lines  several  degrees  both  north- 
wards and  southwards.  Commencing  from  the  west  cotst  of 
Africa,  the  desert  of  the  Sahara  forms  a  boundary  between 
the  equatorial  and  northern  zones;  as  the  boundary  approaches 
the  Nile,  it  makes  a  sudden  sweep  towards  the  north  as  far  as 
northern  Syria,  crosses  through  Persia  and  Afghanistan  to  the 
southern  ranges  of  the  Himalayas,  and  follows  the  course  of 
the  Yang-tse-Kiang,  which  receives  its  contingent  of  equatorial 
fishes  through  its  southern  tributaries.  Its  continuation  through 
the  North  Pacific  may  be  indicated  by  the  tropic,  which  strikes 
the  coast  of  Mexico  at  the  southern  end  of  the  Gulf  of  California. 
Equatorial  types  of  South  America  are  known  to  extend  so 
far  northwards;  and,  by  following  the  same  line,  the  West 
India  Islands  are  naturally  included  in  this  zone. 

Towards  the  south  the  equatorial  zone  embraces  the  whole 
of  Africa  and  Madagascar,  and  seems  to  extend  stiU  farther 
south  in  Australia,  its  boundary  probably  following  the  southern 
coast  of  that  continent;  the  detailed  distribution  of  the  fresh- 
water fishes  of  south-western  Australia  has  been  little  studied, 
but  the  tropical  fishes  of  that  region  follow  the  principal  water- 
course, the  Murray  river,  far  towards  the  south  and  probably 
to  its  mouth.  The  boundary-line  then  stretches  to  the  nortb 
of  Tasmania  and  New  Zealand,  coinciding  with  the  tropic 
until  it  strikes  the  western  slope  of  the  Andes,  on  the  South 
American  continent,  where  it  again  bends  southward  to  embrace 
the  system  of  the  Rio  de  la  Plata. 

The  four  regions  into  which  the  equatorial  zone  is  divided 
arrange  themselves  into  two  well-marked  divisions,  one  of  which 
is  characterized  by  the  presence  of  Cyprinid  fishes,  combined 
with  the  development  of  Labyrinihic  Percesoces  {Anabaniidae 
and  OpkuKephalidae)  and  Masucembelids,  whilst  in  the  other 
these  types  are  absent.  The  boundary  between  the  Cyprinoid 
and  Acyprinoid  division  seems  to  fbllow  the  now  eqiloded 
Wallace's  line — a  line  drawn  from  the  south  of  the  Philippines 
between  Borneo  and  Celebes,  and  farther  south  between  Bali 
and  Lombok.  Borneo  abounds  in  Cyprinids;  from  the  Philippine 
Islands  a  few  only  are  known,  and  in  Bali  two  species  have  been 
found;  but  none  are  known  from  Celebes  or  Lombok,  or  from 
islands  situated  farther  east. 

The  Indian  region  comprises  Asia  south  of  the  Himalayas  and 
the  Yang-tse-Kiang,  and  includes  the  islands  to  the  west  of 
Celebes  and  Lombok.  Towards  the  north-east  the  island  of 
Formosa,  which  also  by  other  parts  of  its  fauna  shows  the 
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characters  of  the  equatorial  xone,  has  received  some  characteristic 
Japanese  freshwater  fishes.  Within  the  geographical  boundaries 
of  China  the  freshwater  fishes  of  the  tropics  pass  gradually  into 
those  of  the  northern  zone,  both  being  separated  by  a  broad, 
debateable  ground.  The  affluents  of  the  great  river  traversing 
thb  district  are  more  numerous  from  the  south  than  from  the 
north,  and  carry  the  southern  fishes  far  into  the  temperate 
zone.  Scarcely  better  defined  b  the  boundary  of  this  region 
towards  the  north-west,  in  which  fishes  were  very  poorly  re- 
presented by  types  common  to  India  and  Africa. 

The  African  region  comprises  the  whole  of  Africa  south  of 
the  Sahara.  It  might  have  been  conjectured  that  the  more 
temperate  climate  of  its  southern  extremity  would  have  been 
accompanied  by  a  conspicuous  difference  in  the  fish  fauna.  But 
this  is  not  the  case;  the  difference  between  the  tropical  and 
southern  parts  of  Africa  consists  simply  in  the  graidual  dis- 
appearance of  specifically  tropical  forms,  whilst  Silurids, 
Cyprinids  and  even  Anabas  penetrate  to  its  southern  coast; 
no  new  form,  except  a  Gaiaxias  at  the  Cape  of  Good  Hope,  has 
entered  to  impart  to  South  Africa  a  character  distinct  from  the 
central  portion  of  the  continent.  In  the  north-east  the  African 
fauna  passes  the  isthmus  of  Suez  and  penetrates  into  Syria; 
the  system  of  the  Jordan  presents  so  many  African  types  that 
it  has  to  be  included  in  a  description  of  the  African  region  as 
well  as  of  the  Europaeo-Asiatic. 

.  The  boundaries  of  the  Neotropical  or  Tropical  American 
region  have  been  sufficiently  indicated  in  the  definition  of  the 
equatorial  zone.  A  broad  and  most  irregular  band  of  country, 
in  which  the  South  and  North  American  forms  are  mixed, 
exists  in  the  north. 

The  Tropical  Pacific  region  includes  all  the  islands  east  of 
Wallace's  line,  New  Guinea,  Australia  (with  the  exception  of 
its  south-eastern  portion),  and  all  the  islands  of  the  tropical 
Pacific  to  the  Sandwich  group. 

Northern  Zone. — The  boundaries  of  the  northern  zone  coin- 
cide in  the  main  with  the  northern  limit  of  the  equatorial  zone; 
but  they  overlap  the  latter  at  different  points.  This  happens 
in  Syria,  as  well  as  east  of  it,  where  the  mixed  faunae  of  the 
Jordan  and  the  rivers  of  Mesopotamia  demand  the  inclusion 
of  this  territory  in  the  northern  zone  as  well  as  in  the  equatorial; 
in  the  island  of  Formosa,  where  a  Salmonid  and  seversil  Japanese 
Cyprinids  flourish;  and  in  Central  America,  where  a  Lepidosteus, 
a  Cyprinid  {Sderognathus  meridiondis),  and  an  Amiums  {A. 
meridionalis)  represent  the  North  American  fauna  in  the  midst 
of  a  host  of  tropical  forms. 

There  is  no  separate  arctic  zone  for  freshwater  fishes;  ichthyic 
life  becomes  extinct  towards  the  pole  wherever  the  fresh  water 
remains  frozen  throughout  the  year,  or  thaws  for  a  few  weeks 
only;  and  th«  few  fishes  which  extend  into  high  latitudes 
belong  to  types  in  no  wise  differing  from  those  of  the  more  tem- 
perate south.  The  highest  latitude  at  which  fishes  have  been 
obtained  is  82*  N.  lat.,  whence  specimens  of  char  {Salmo  arcturus 
and  Salmo  naresii)  have  been  brought  back. 

The  PdaeoTctic-  or  EuropaethAsuUk  Region. — ^The  western 
and  southern  boundaries  of  this  region  coincide  with  those 
of  the  northern  zone.  Bering  Strait  and  the  Kamchatka  Sea 
have  been  conventionally  taken  as  the  boundary  in  the  north, 
but  the  fishes  of  both  coasts,  so  far  as  they  are  known,  are  not 
sufficiently  distinct  to  be  referred  to  two  different  regions. 
The  Japanese  islands  exhibit  a  decided  Palaearctic  fish  fauna 
with  a  ^ight  influx  of  tropical  forms  in  the  south.  In  the  east, 
as  well  as  in  the  west,  the  distinction  between  the  Europaeo- 
Asiatic  and  the  North  American  regions  disappears  almost 
entirely  as  we  advance  farther  towards  the  north.  Finally, 
the  Europaeo-Asiatic  fauna  mingles  with  African  and  Indian 
forpis  in  Syria,  Persia  and  Afghanistan. 

The  boundaries  of  the  North  American  or  Nearctic  region 
have  been  sufficiently  indicated.  The  main  features  and  the 
distribution  of  this  fauna  are  identical  with  those  of  the  preceding 
region. 

Southern  Zone.— The  boundaries  of  this  zone  have  been 
indicated  in  the  description  of  the  equatorial  zone;  they  over- 


lap the  southern  boundaries  of  the  latter  in  South  Australia 
and  South  America,  but  we  have  not  the  means  of  defimng  the 
limits  to  which  southern  typ^  extend  northwards.  This  zone 
includes  Tasmania,  with  at  least  a  portion  of  south-eastera 
Australia  (Tasmanian  sub-region).  New  Zealand  and  the  Auckkud 
Islands  (New  Zealand  sub-region),  and  Chile,  Patagonia,  Tiena 
del  Fuego  and  the  Falkland  Islands  (Fuegian  sub-re^on). 
No  freshwater  fishes  are  known  from  Kecgudcn's  Land,  or 
from  islands  beyond  55**  S.  lat. 

The  Tropical  American  region  b  the  richest  (about  ijoospedes); 
next  follow  the  African  region  (about  1000),  the  Indian  rcgkn 
(about  800),  the  Europaeo-Asiatic  region  (about  500),  the  North 
American  region  (about  400),  the  Tropical  Paci&c  re&on  (about 
60) ;  whibt  the  Antarctic  region  is  quite  insignificant. 

Of  the  migratory  fishes,  or  fishes  travelling  regulariy  from 
the  sea  to  fresh  waters,  most,  if  not  all,  were  derived  from  marine 
forms.  The  anadromous  forms,  annually  or  periodically  ascend- 
ing rivers  for  the  purpose  of  spawning,  such  as  several  species 
of  Acipenser,  Salmo^  Coregonus^  Clupta  (shads),  and  POromyzem, 
are  only  known  from  (he  northern  hembphere,  whilst  the  cata- 
dromous  forms,  spending  most  of  their  life  in  fresh  water  but 
resorting  to  the  sea  to  breed,  such  as  AnguiOa,  some  spedes  of 
MugU,  Cdaxias  .and  PUurontctes,  have  representatives  in 
both  hemispheres.  (G.  A.  B.) 

ICHTHYOPHAGI  (Gr.  for  "  fish-eaters ").  the  name  givTn 
by  ancient  geographers  to  several  coast-dweUing  peoples  in 
different  parts  of  the  world  and  ethm'cally  unrelated.  Nearchus 
mentions  such  a  race  as  inhabiting  the  barren  shores  of  the 
Mekran  on  the  Arabian  Sea;  Pausanias  locates  them  00  the 
western  coast  of  the  Red  Sea.  Ptolemy  speaks  of  fish-eaten 
in  Ethiopia,  and  on  the  west  coast  of  Africa;  while  Pliny 
relates  the  exbtence  of  such  tribes  on  the  islands  in  tlie  Persian 
Gulf.  Herodotus  (book  i.  c.  aoo)  mentions  three  tribes  ai  the 
Babylonians  who  were  solely  fish-eaters,  and  in  book  iii.  c  19 
refers  to  Ichthyophagi  in  Egypt.  The  exbtence  of  such  tribes 
was  confirmed  by  Sir  Richard  F.  Burton  {El-Meiinak,  p.  144). 

ICHTHYOSAURUS,  a  fish  or  porpoise-shaped  marine  reptile 
which  characterized  the  Mesozoic  period  and  became  extinct 
immediately  after  the  deposition  of  the  Chalk.  It  was  named 
Ichthyosaurus  (Gr.  fish-lizard)  by  C.  KSnig  in  18 18  in  aliosioQ 
to  its  outward  form,  and  b  best  known  by  neariy  complete 
skeletons  from  the  Lias  of  England  and  Gennany.  The  laife 
head  b  produced  into  a  slender,  pointed  snout;  and  the  javs 
are  provided  with  a  row  of  conical  teeth  neariy  unifonn  is 
size  and  deeply  implanted  in  a  continuous  groove.  The  eye  is 
enonnous,  and  b  surrounded  by  a  ring  of  overlapping  "  sderotic 
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Skeleton  of  Tcktkyosaurus  communu^  with  outline  of  body  and  fins, 
from  the  Lower  Lias  of  Lyme  Regis,  Dorset;  original  Mariy  four 
metres  in  length. 

plates,"  which  would  serve  to  protect  the  eye-ball  during  diving. 
The  vertebrae  are  very  numerous,  short  and  deeply  biconca\T, 
imparting  great  flexibility  to  the  backbone  as  in  fishes.  The 
neck  b  so  short  and  thick  that  it  b  practically  absent.  There 
are  always  two  pairs  of  paddle-like  limbs,  the  hinder  pair  never 
disappearing  as  in  porpoises  and  other  Cetacea,  though  often 
much  reduced  in  size.  A  few  specimens  from  the  Upper  Lias 
of  WOrttembetg  (in  the  museums  of  Stuttgart,  Tfibingo, 
Budapest  and  Chicago)  exhibit  remains  of  the  skin,  which  is 
quite  smooth  and  forms  two  triangular  median  fins,  one  in  the 
middle  of  the  back,  the  other  at  the  end  of  the  taiL  The  dorsal 
fin  consbts  merely  of  skin  without  any  internal  skeleton,  whik 
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the  tail-fill  it  ezpuided  in  a  vertical  plane  and  has  the  lower  lobe 
stiffened  by  the  tapering  end  of  the  backbone,  which  is  shar^dy 
beat  downwards.  Immature  individuals  are  sometimes  observ- 
able  within  the  full-grown  skeletons,  suggesting  that  this  reptile 
was  viviparous. 

The  laigest  known  species  of  Ichthyosaurus  is  /.  trigonodon 
from  the  Upper  Lias  of  Bana,  Bavaria,  with  the  head  measuring 
about  two  metres  in  length  and  probably  representing  an  animal 
not  las  than  ten  metres  in  total  length.  /.  platyodan,  from  the 
English  Lower  Lias,  seems  to  have  been  almost  equally  large. 
/.  interwudius  and  /.  communis,  which  are  the  commonest 
species  in  the  English  Lower  Lias,  rarely  exceed  a  length  of  three 
or  four  metres.  The  species  in  rocks  later  than  the  Lias  are* 
known  for  the  most  part  only  by  fragments,  but  the  remains  of 
Lover  Cretaceous  age  are  noteworthy  for  their  very  wide  geo- 
graphical distribution,  having  been  found  in  Europe,  the  East 
bx&es,  Australia,  New  Zealand  and  South  America.  Allied 
Idithyosaurians  named  Ophthalmosaurus  and  Baptanodon, 
from  the  Upper  Jurassic  of  England  and  North  America,  are 
aeaily  or  quite  toothless  and  have  very  flexible  broad  paddles. 
The  earhcst  known  Ichthyosaurians  {MUxosaurus),  which 
occur  in  the  Trias,  are  of  diminutive  sixe,  with  paddles  which 
wfgest  that  these  marine  reptiles  were  originally  descended 
froo  land  or  marsh  animals  (see  RsraLEs). 

AuTHoajTiKs.— R.  Owen,  A  Monograph  of  tho  PossU  ReptUia  of 
At  Liassic  FrnmoHons,  part  iit.  (Men.  Palaeont.  Soc.,  1881);  E. 
Frus,  Du  Ichlhyasanrier  der  rUddiutsehen  Trias-  und  Jura-Abiater- 
nfn  (TObingen,  1891).  Also  good  figures  in  T.  Hawkins,  Tho 
Botk  tf  Iks  Grtat  Soa-dragpms  (London,  1840).  (A.  S  Wo.) 

IGBTHTOnS,  or  Xekodbkma,  a  general  thickening  of  the 
vhok  skin  and  marked  accumulation  of  the  epidermic  elements, 
with  atroi^y  of  the  sebaceous  glands,  giving  rise  to  a  hard,  dry, 
icaly  condition,  whence  the  names,  from  iX^Ot,  fish,  and  ^p^, 
dz7,ifpfis,  skin.  This  disease  generally  first  appears  in  infancy, 
and  is  probably  congenital.  It  differs  in  intensity  and  in  distri- 
tntioB,  and  is  generally  little  amenable  to  any  but  palliative 
Roedics,  such  as  the  regular  application  of  <nly  substances. 
Idnhyons  KngnaHs  ("  smokers'  tongue  ")»  ^  variety  common 
in  bcavy  smokers,  occurs  in  opaque  white  patches  on  the  tongue, 
gams  sad  raof  M  the  mouth.  Cancer  occasionally  starts  from 
Ike  patcheL  The  affection  is  obstinate,  but  may  disappear 
spoDtaaeously. 

ICKUELO  STRSBT.  (i)  The  Saxon  name  (earlier  Icenhylt) 
of  a  prefaistoffic  (not  Roman)  "  Ridgeway  "  along  the  Berkshire 
downs  and  the  Cbiltems,  which  croned  the  Thames  near 
Strcatley  and  ended  somewhere  near  Tiing  or  Dunstable.  In 
sone  places  there  are  traces  of  a  double  road,  one  line  on  the  hills 
ud  one  in  the  valley  betow,  as  if  for  summer  and  winta  use. 
Ko  modem  highroad  follows  it  for  any  distance.  Antiqtiaries 
ban  supposed  that  it  once  ran  on  to  Royston,  Newmarket 
ud  Norfolk,  and  have  connected  its  name  witlr  the  Iceni,  the 
Celtic  tribe  inhabiting  East  Anglia  before  the  Roman  conquest. 
Bat  the  name  does  not  occur  in  eariy  documents  so  far  east, 
*«l  it  has  certainly  nothing  to  do  with  that  of  the  Iceni 
(Havtrfidd,  Victoria  History  of  Norfolk,  i.  a86).  See  further 
Eaioxi  Stieet.  (a)  A  Roman  road  which  ran  through  Derby, 
LkhfieM,  Knningham  and  Alcester  is  sometimes  called  Icknield 
Street  and  ■ometimes  Rycknield  Street.  The  origin  of  this 
BMMadatue  b  very  obscure  (Kiel.  Hist,  of  Warwick,  i.  339). 

(F,  J.  H.) 

ICOR  (thmugli  the  Latinlxed  form,  from  Gr.  Atuir,  portrait, 
^'^mt),  generaUy  any  image  or  portrait-figure,  but  specially 
^  term  applied  to  the  representations  in  the  Eastern  Church 
^  ttcied  perscmages,  whether  In  painting  or  sculpture,  and 
piniailaiiy  to  the  small  metal  plaques  in  archaic  Byzantine 
<(yle,  venerated  hy  the  adherenU  of  the  Greek  Church.  See 
koNocusxs;  iMACK-WoKSHir;  Byzantoiz  Akt.  The  term 
I'kxRHgnphy,"  once  confined  to  the  study  of  engravings  (9.V.), 
**  B^  >P|dled  to  the  history  of  portrait  images  in  Christian  art, 
^^^^  it  b  also  used  with  a  qualifying  adjective  of  Greek, 
*«»«fl  and  other  art. 

KOnUII  (mod.  JConia),  a  dty  of  Asia  Minor,  the  last  of  the 
"Oliaa  had  towards  Lycaonia,  was  conunonly  reckoned  to 


Lycaonia  in  the  Roman  time,  but  retained  its  old  Phrygian 
connexion  and  population  to  a  comparatively  late  date.  Its 
natural  surroundings  must  have  made  it  an  important  town  from 
the  beginning  of  organized  sodety  in  this  region.  It  lies  in  an 
excellently  fertile  plain,  6  m.  from  the  Pisidian  mountains  on 
the  west,  with  mountains  more  distant  on  the  north  and  south, 
while  to  the  east  the  dead  level  plain  stretches  away  for  hundreds 
of  miles,  though  the  distant  view  is  interrupted  by  island-like 
mountains.  Streams  from  the  Pisidian  mountains  make  the 
land  on  the  south-west  and  south  of  the  city  a  garden,  but  on 
the  east  and  iwrth-east  a  great  part  of  the  naturally  fertile  soil 
is  uncultivated.  Trees  grow  nowhere  except  in  the  gardens 
near  the  city.  Irrigation  is  necessary  for  productiveness,  and 
the  water-supply  is  now  deficient.  A  much  greater  supply  was 
availaUe  for  agriculture  in  ancient  times  and  might  be  re- 
introduced. 

Originally  a  Phrygian  dty,  as  almost  every  authority  who  has 
come  into  contact  with  the  population  calls  it,  and  as  is  implied 
in  Acts  xiv.  6,  it  was  in  a  political  sense  the  chief  dty  of  the 
Lycaonian  tetrarchy  added  to  the  Galatian  country  about  165 
B.C.,  and  it  was  part  of  the  Roman  province  Galatia  from  25 
B.C.  to  about  A.D.  295.  Then  it  was  included  in  the  province 
Pisidia  (as  Anmuanus  MarcelUnus  describes  it)  till  372,  after 
which  it  formed  part  of  the  new  province  Lycaonia  so  long  as 
the  provindal  division  lasted.  Later  it  was  a  principal  dty  of 
the  theme  of  Anatolia.  It  suffered  much  from  the  Arab  raids 
in  the  three  centuries  following  a.d.  660;  its  capture  in  708  is 
mentioned,  but  it  never  was  held  as  a  dty  of  the  caliphs.  In 
later  Roman  and  Byzantine  times  it  roust  have  been  a  large  and 
wealthy  dty.  It  was  a  metropolis  and  an  archbishopric,  and 
one  of  the  earliest  coundls  of  the  church  was  held  there  in  a.o. 
335.  The  ecdesiastical  organization  of  Lycaonia  and  the  country 
round  Iconium  on  all  sides  was  complete  in  the  early  4th  century, 
and  monuments  of  later  3rd  and  4th  century  Christianity  are 
extremdy  numerous.  The  history  of  Christian  Iconium  is  ut  terly 
obsciire.  The  dty  was  thrice  visited  by  St  Paul,  probably 
in  A.D.  47,  so  and  53;  and  it  is  the  principal  scene  of  the  tale 
of  Paul  and  Theda  (which  though  apocryphal  has  certainly 
some  historical  basis;  see  Thecla).  There  was  a  distinct 
Roman  dement  in  Iconium,  arising  doubtless  from  the  presence 
of  Roman  traders.  This  was  recognized  by  Claudius,  who  granted 
the  honorary  title  Claudiconium,  and  by  Hadrian,  who  elevated 
the  dty  to  the  rank  of  a  Roman  colony  about  a.o.  130  under 
the  name  Colonia  Aelia  Hadriana  Augusta  Iconiensium.  The 
period  of  Its  greatest  splendour  was  after  the  conquest  by  the 
Seljuk  Turks  about  1072-1074.  It  soon  became  the  capital  of 
the  Sdjuk  state,  and  one  of  the  most  brilliant  dties  of  the  world. 
The  palace  of  thesultans  and  the  mosque  of  Ala  ed-dln  Kaikobftd 
formerly  covered  great  part  of  the  Acropolis  hill  in  the  northern 
part  of  the  dty.  Farther  south  there  is  still  the  great  complex 
of  buildings  which  form  the  chief  seat  of  the  Mevlevi  dervishes, 
a  sect  widely  spread  over  Anatolia.  Many  other  splendid  mosques 
and  royal  tombs  adorned  the  dty,  and  justified  the  Turkish 
proverb,  "See  all  the  world;  but  see  Konia."  The  walls, 
about  a  m.  in  circumference,  consisted  of  a  core  of  rubble  and 
concrete,  coated  with  andent  stones,  inscriptions,  sculptures 
and  architectural  marbles,  forming  a  striking  sight,  which  no 
traveller  ever  examined  in  detail.  Beyond  the  walls  extended 
the  gardens  and  villas  of  a  prosperous  Oriental  population, 
espedally  on  the  south-west  towards  the  suburb  of  Meram. 

When  the  Seljuk  state  broke  up,  and  the  Osmanli  or  Ottoman 
sovereignty  arose,  Konia  decayed,  its  population  dwindled 
and  the  splendid  early  Turkish  buildings  were  suffered  to  go 
to  ruin.  As  trade  and  intercourse  diminished  Konia  grew  poorer 
and  more  ruinous.  The  walls  and  the  palace,  still  perfect  in 
the  beginning  of  the  X9th  century,  were  gradually  pulled  down 
for  building  material,  and  in  1882  there  remained  only  a  small 
part  of  the  walls,  from  which  all  the  outer  stones  had  been 
removed,  while  the  palace  was  a  ruin.  At  that  time  and  for 
some  years  later  a  large  part  of  Konia  was  like  a  dty  of  the  dead. 
But  about  189$  the  advent  of  the  Anatolian  railway  began  to 
restore  its  prosperity.    A  good  supply  of  drinking  water  was 
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brought  to  the  dty  by  Fend  Pasha,  who  governed  the  vilayet 
ably  for  several  years,  till  in  1903  he  was  appointed  Grand 
Vizier.  The  sacred  bdldings,  mosques,  &c.,  were  patched  up 
(except  a  few  which  were  quite  ruinous)  and  the  walls  wholly 
removed,  but  an  unsightly  fragment  of  a  palace-tower  still 
remained  in  1906.  In  1904-1905  the  first  two  sections  of  the 
Bagdad  railway,  117  m.,  to  Karaman  and  EregU,  were  built. 
In  the  dty  there  is  a  branch  of  the  Ottoman  bank,  a  government 
technical  school,  a  French  .Catholic  mission  and  a  school,  an 
Armenian  Protestant  school  for  boys,  an  American  mission 
school  for  girls,  mainly  Armenian,  and  other  educational 
establishments. 

The  founder  of  the  Mevlevi  dancing  dervishes,  the  poet 
Mahommed  Jelal-ed-Din  (Rumi),  in  1307,  though  tempted 
to  assume  the  inheritance  along  with  the  empire  of  the  Seljuk 
sultan  Ala  ed-din  Kaikobad  III.,  who  died  without  heirs,  pre- 
ferred to  pass  on  the  power  to  Osman,  son  of  Ertogrul,  and 
with  his  own  hands  invested  Osman  and  girt  him  with  the  sword: 
this  investiture  was  the  legitimate  beginning  of  the  Osmanli 
authority.  The  heirs  of  Jelal-ed-Din  (Rumi)  were  favoured 
by  the  Osmanli  sultans  until  1516,  when  Selim  was  on  the 
point  of  destroying  the  Mevlevi  establishment  as  hostile  to  the 
Osmanli  and  the  faith;  and  though  he  did  not  do  so  the  Mevlevi 
and  their  chiefs  were  deprived  of  influence  and  dignity.  In 
1829  Mahmud  II.  restored  their  dignity  in  part,  and  in  1889 
Abd-uI-Hamid  II.  confirmed  thdr  exemption  from  miUtary  duty. 
The  head  of  the  Mevlevi  dervishes  (Adz-EfTendi,  Hazrcti* 
Mevlana,  MoUah-Unkiar,  commonly  styled  simply  Chelebi- 
Effendi)  has  the  right  to  gird  on  the  sultan's  sword  at  his  in- 
vestiture, and  is  master  of  the  considerable  revenues  of  the 
greatest  religious  establishment  in  the  empire.  He  has  also 
the  privilege  of  corresponding  direct  with  the  caliph;  but 
otherwise  is  regarded  as  rather  opposed  to  the  Osmanli  adminis- 
tration, and  has  no  real  power. 

Iconium  is  distant  by  rail  466  m.  from  the  Bosporus  at  Haidar- 
Pasha,  and  389  from  Smyrna  by  way  of  Afium-Kara-Hissar. 
It  has  recently  become  the  seat  of  a  considerable  manufacture 
of  carpets,  owing  to  the  cheapness  of  labour.  The  population 
was  estimated  at  44,000  in  1890,  and  is  now  probably  over 
50,000.  Mercury  mines  have  begun  to  be  worked;  other 
minerals  are  known  to  exist.  (W.  M.  Ra.) 

ICONOCLASTS  (Gr.  dKot^KKtump:  dxup,  image,  and  JcX&ctv, 
to  break),  the  name  applied  particularly  to  the  opponents  in 
the  8th  and  9th  centuries  of  the  use  of  images  in  Christian  cult. 

As  regards  the  attitude  towards  religious  images  assumed 
by  the  primitive  Christian  Church,  several  questions  have  often 
been  treated  as  one  which  cannot  be  too  carefully  kept  apart. 
There  can  be  no  doubt  that  the  early  Christians  were  unanimous 
in  condemning  heathen  image-worship  and  the  various  customs, 
some  immoral,  with  which  it  was  assodated.  A  form  of  icono- 
latry  spedally  deprecated  in  the  New  Testament  was  the  then 
prevalent  adoration  of  the  images  of  the  reigning  emperors 
(see  Rev.  xv.  2).  It  is  also  tolerably  certain  that,  if  for  no  other 
reasons  besides  the  Judaism,  obscurity,  and  poverty  of  the 
early  converts  to  Christianity,  the  works  of  art  seen  in  their 
meeting-houses  cannot  at  first  have  been  numerous.  Along 
with  these  reasons  would  co-operate  towards  the  exclusion  of 
visible  aids  to  devotion,  not  only  the  church's  sacramental  use 
of  Christ's  name  as  a  name  of  power,  and  its  living  sense  of  his 
continued  real  though  unseen  presence,  but  also,  during  the 
first  years,  its  constant  expectation  of  his  second  advent  as 
imminent.  It  was  a  common  accusation  brought  against  Jews 
and  Christians  that  they  had  "  no  altars,  no  temples,  no  known 
images  "  (Min.  Fel.  Oct.  c.  10),  that  *'  they  set  up  no  image 
or  form  of  any  god  "  (see  .\rnob.  Adv.  Cent.  vi.  i;  similarly 
Celsus);  and  this  charge  was  never  denied;  on  the  contrary 
Origen  gloried  in  it  (c.  Celsum,  bk.  7,  p.  386).  At  a  comparatively 
early  date,  indeed,  we  read  of  various  Gnostic  sects  calling  in 
the  fine  arts  to  aid  their  worship;  thus  Irenaeus  (Haer.  i.  25.  6), 
speaking  of  the  followers  of  Marcellina,  says  that  "  they  possess 
images,  some  of  them  painted,  and  others  formed  from  different 
"-mds  of  material;  and  they  maintain  that  a  likeness  of  Christ 


was  made  by  Pilate  at  that  time  when  Jestis  lived  among  men. 
They  crown  these  images,  and  set  them  up  along  with  the  images 
of  the  philosophers  of  the  world;  that  is  to  say,  with  the  images 
of  Pythagoras  and  Plato  and  Aristotle  and  the  rest.  They  have 
also  other  modes  of  honouring  these  images  after  the  saase 
manner  as  the  Gentiles  "  (cf.  Aug.  De  Haer.  c.  7).  It  is  also  «dl 
known  that  the  emperor  Alexander  Severus  found  a  place  lor 
several  Scripture  characters  and  even  for  Christ  in  his  lararinm 
(Lamprid.  VU.  Alex.  Set.  c.  29).  But  there  is  no  evidence 
that  such  a  use  of  images  extended  at  that  period  to  orthodox 
Christian  drdes.  The  first  unmistakable  indication  of  the  public 
use  of  the  painter's  art  for  directly  religious  ends  docs  not  occur 
until  A.O.  306,  when  the  synod  of  Elvira,  Spain,  decreed  (can. 
36)  that  "  pictures  ought  not  to  be  in  a  church,  lest  that  which 
is  worshipped  and  adored  be  painted  on  walls."  ^  This  canoa 
is  proof  that  the  use  of  sacred  pictures  in  public  worship  was  not 
at  the  beginning  of  the  4th  century  a  thing  unknown  within 
the  church  in  Spain;  and  the  presumption  is  that  in  other 
(daces,  about  the  same  period,  the  custom  was  looked  upon 
with  a  more  tolerant  eye.  Indications  of  the  existence  of  allied 
forms  of  sacred  Christian  art  prior  to  this  period  are  not  whdly 
wanting.  It  seems  possible  to  trace  some  of  the  older  and  better 
frescos  in  the  catacombs  to  a  very  early  age;  and  Bible  manu- 
scripts were  often  copiously  illuminated  and  illustrated  -eveo 
before  the  middle  of  the  4th  century.  An  often-quoted  passage 
from  TertuUian  (De  Pudic.  c.  10,  cf.  c.  7)  shows  that  in  his  day 
the  communion  cup  was  wont  to  bear  a  representation  of  the 
Good  Shepherd.  Clement  of  Alexandria  (Paedag.  iii.  xi) 
mentions  the  dove,  fish,  ship,  lyre,  anchor,  as  suitable  deNiccs 
for  Christian  signet  rings.  Origen  (c.  Celsum,  bk.  3)  r^udiates 
graven  images  as  only  fit  for  demons. 

During  the  4lh  and  following  centuries  the  tendency  to  enlist 
the  fine  arts  in  the  service  of  the  church  steadily  advanced; 
not,  however,  so  far  as  appears,  with  the  formal  sanction  of  any 
regular  ecdesiastical  authority,  and  certainly  not  without 
strong  protests  raised  by  more  than  one  powerful  voice.  From 
a  passage  in  the  writings  of  Gregory  of  Nyssa  {Orat.  de  LaudUms 
Theodori  Mariyris,  c.  2)  it  is  easy  to  see  how  the  stories  of  recent 
martyrs  would  offer  themselves  as  tempting  subjects  for  the 
painter,  and  at  the  same  time  be  considered  to  have  recdved 
from  him  their  best  and  most  permanent  expression;  that  this 
feeling  was  widespread  is  shown  in  many  places  by  Paulinus 
of  Nola  (ob.  431),  from  whom  we  gather  that  not  only  martjrr- 
doms  and  Bible  histories,  but  also  symbols  oi  the  Trinity  were 
in  his  day  freely  represented  pictorially.  Augustine  (Dt  Corns. 
Ev.  i.  10)  speaks  less  approvingly  of  those  who  look  for  Christ 
and  his  apostles  "  on  painted  wails  "  rather  than  in  his  written 
word.  How  far  the  Christian  feeling  of  the  4th  and  5th  centuries 
was  from  bdng  settled  in  favour  of  the  employment  of  the 
fine  arts  is  shown  by  such  a  case  as  that  of  Eusebius  of  Caesarea, 
who,  in  reply  to  a  request  of  Constantia,  sister  of  Cbnstaniine, 
for  a  picture  of  Christ,  wrote  that  it  was  unlawful  to  possess 
images  pretending  to  represent  the  Saviour  dther  in  his  divine 
or  in  his  human  nature,  and  added  that  to  avoid  the  reproach 
of  idolatry  he  had  actually  taken  away  from  a  lady  friend  the 
pictures  of  Paul  and  of  Christ  which  she  had.*  Similariy  Epi- 
phanius  in  a  letter  to  John,  bishop  of  Jerusalem,  tdls  how  ia 
a  church  at  Anablatha  near  Bethd  he  had  found  a  curtaia 
painted  with  the  image  *'  of  Christ  or  of  some  other  saint," 
which  he  had  torn  down  and  ordered  to  be  used  for  the  burial 
of  a  pauper.  The  passage,  however,  reveals  not  only  what 
Epiphanius  thought  on  the  subject,  but  also  that  such  pictures 
must  have  been  becoming  frequent.  Nilus,  the  disdple  and 
defender  of  Chrysostom,  permitted  the  symbcrf  of  the  cross 
in  churches  and  also  pictorial  delineations  of  Old  and  New 
Testament  history,  but  deprecated  other  symbols,  pictures 
of  mart3rrs,  and  most  of  all  the  representation  of  Christ.  lo 
the  time  of  Gregory  the  Great  the  Western  Church  obtained 

* "  Placutt  pictures  in  ecdesia  esse  non  dcbere,  nc  quod  coUtur  el 
adoratur in  parietibusdepingatur."    See  Hefele,  ConcUienitsck.  L 1701 

*  The  letter,  which  is  most  probably,  though  not  certainly.  genaiiK, 
appears  in  the  Ada  of  the  second  council  01  Nice. 
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•omethuig  like  an  autboriutive  dedaration  on  the  question 
about  images,  but  in  a  sense  not  quite  the  same  as  that  of  the 
«>  ood  of  Elvira.  Serenus  of  Marseilles  had  ordered  the  destruc- 
tion of  all  sacred  images  within  his  diocese;  this  action  called 
forth  several  letters  from  Pope  Gregory  (viii.  2.  xii;  iz.  4. 
1 1  >  in  vluch  he  disapproved  of  that  course,  and,  drawing  the 
dist  action  which  has  since  been  authoritative  for  the  Roman 
Cbi.Tch,  pointed  out  that — 

** !  is  ooe  thing^  to  worship  a  picture  and  another  to  learn  from  the 
br  jAge  of  a  picture  what  that  is  which  ought  to  be  worshipped. 
\\  .4t  thoKse  who  can  read  learn  by  means  of  writing,  that  do 
th.*  uneducated  learn  by  looking  at  a  picture.  .  .  .  That,  therefore, 
CM;;ht  not  u»  have  been  destroyed  wnich  had  been  placed  in  the 
ch.irrhc%  not  (or  warship,  but  aoildy  for  instructing  the  minds  of  the 

With  regard  to  the  symbol  of  the  cross,  its  public  use  dates 
from  the  time  of  Constantine,  though,  according  to  many 
Christian  archaeologists  it  had,  prior  to  that  date,  a  very  im* 
poftant  place  in  the  80<allcd  "  disdplina  arcani."  The  intro- 
d.Ktion  of  the  crucifiz  was  later;  originally  the  favourite  com- 
bioaiiott  was  that  of  the  figure  of  a  Iamb  lying  at  the  foot  of  the 
« TtKs;  the  council  of  Constantinople,  called  "  in  Trullo,"  in  69a 
tT^Maed  that  this  symbol  should  be  discontinued,  and  that 
K.xre  Christ  was  shown  in  connexion  with  his  cross  he  should 
be  represented  in  his  human  nature.  In  the  catacombs  Christ 
a  never  represented  hanging  on  the.  cross,  and  the  cross  itself 
a  only  portrayed  in  a  veiled  and  hesitating  manner.  In  the 
E;;yptian  churches  the  cross  was  a  pagan  symbol  of  life  borrowed 
t  >  I  Se  Christians  and  interpreted  in  the  pagan  manner.  The  cross 
oi  the  early  Christian  emperors  was  a  hbarum  or  token  of  victory 
ia  m  ar.  a  standard  for  use  in  battle.  Religious  feeling  in  the  West 
ircotled  from  the  crucifix  as  kite  as  the  6th  century,  and  it  was 
e^uiUy  abhorrent  to  the  Monophysites  of  the  East  who  regarded 
t!»e  human  nature  of  Christ  as  swallowed  up  in  the  divine. 
Nevrrthekss  it  seems  to  have  originated  in  the  East,  perhaps 
as  a  protest  against  the  extreme  Monophysites,  who  even  denied 
the  passibility  of  Christ.  Perhaps  the  Nestorians,  who  clung 
to  the  human  aspect  of  Christ,  introduced  it  about  550.  From 
the  East  it  soon  passed  to  the  West. 

Not  ontil  the  8th  century  were  the  religious  and  theological 
questions  which  connect  themselves  with  image-worship  distinctly 
raised  in  the  Eastern  Church  in  their  entirety.  The  rantrovcrsy 
began  with  an  address  which  Leo  the  Isaurian,  in  the  tenth 
yrar  of  his  rdgn  (726),  delivered  in  public  "  in  favour  of  over- 
throwing the  holy  and  venerable  images,"  as  says  Theophanes 
iL^tuofr^,  in  Migne  Pair,  Cr,  108,  816).  This  emperor  had, 
11  the  yean  717  and  718,  hurled  back  the  tide  of  Arab  conquest 
miich  threatened  to  engulf  Byzantium,  and  had  also  shown 
Ki-i»ell  an  able  statesman  and  legislator.  Born  at  Germanlcia 
is  Syria,  and,  before  he  mounted  the  throne,  captain-general 
of  the  Anatolian  theme,  he  had  come  under  the  influence  of  the 
aati-idolatrotts  sects,  such  as  the  Jews,  Montanists,  Paulicians 
and  Manicheans,  which  abounded  in  Asia  Minor,  but  of  which 
he  was  otherwise  no  friend.  But  his  religious  reform  was  un- 
prpular,  especially  among  the  women,  who  killed  an  official 
« ho,  by  the  emperor's  command,  was  destroying  an  image  of 
Christ  in  the  vestibule  of  the  imperial  palace  of  Chalet.  This 
imtaU  provoked  severe  reprisals,  and  the  partisans  of  the  images 
were  mutilated  and  killed,  or  beaten  and  exiled.  A  rival  emperor 
e>-en.  A^allianus,  was  set  up,  who  perished  in  his  attempt  to 
vice  ConsUntinople.  Italy  also  rose  in  arms,  and  Pope  Gregory 
U.  wrote  to  Loo  blaming  his  interference  in  religious  matters, 
though  he  dinuaded  the  rebels  in  Venetia,  the  Exarchate  and 
t}w  Peotapofis  from  electing  a  new  emperor  and  marching 
against  Leo.  In  7jo  Germanus  the  patriarch  resigned  rather 
t*ua  subscribe  to  a  decree  condemning  images;  later  he  was 
r'aAgkd  in  exile  and  replaced  by  an  iconoclast,  Anastasius. 
>{cxnwhile,  inside  the  Arab  empire,  John  of  Damascus  wrote 
hit  three  dogmatic  discourses  against  the  traducers  of  images, 
vrr'ng  that  their  use  was  not  idolatry  but  only  a  relative 
worship  (rpeac^mi^tt  ^crur^).  The  next  pope,  Gregory  III. 
convoked  a  council  of  ninety-three  bishops,  which  excommuni- 
cated the  iconodasU,  and  the  fleet  which  Leo  sent  to  retaliate 
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on  the  Latin  peninsula  was  lost  in  a  storm  in  the  Adriatic.  The 
most  Leo  was  able  to  do  was  to  double  the  tribute  of  Calabria 
and  Sicily,  confiscate  the  pope's  revenues  there,  and  impose  on 
the  bishops  of  south  Italy  a  servitude  to  Byzantium  which 
lasted  for  centuries. 

Leo  III.  died  in  June  740,  and  then  his  son  Constantine  V. 
began  a  persecution  of  the  image-worshippers  in  real  earnest. 
In  his  .eagerness  to  restore  the  simplicity  of  the  primitive  church 
he  even  assailed  Mariolatry,  intercession  of  saints,  relics  and 
perhaps  infant  baptism,  to  the  scandal  even  of  the  iconoclast 
bishops  themselves.  His  reign  began  with  the  seizure  for  eighteen 
months  of  Constantinople  by  his  brother-in-law  Artavasdes, 
who  temporarily  restored  the  images.  He  was  captured  and 
beheaded  with  his  accomplices  in  November  74a,  and  in  February 
754  ConsUntine  held  in  the  palace  of  Hieria  a  council  of  388 
bishops,  mostly  of  the  East;  the  patriarchs  of  Rome,  Antioch, 
Alexandria  and  Jerusalem  refused  to  attend.  In  it  images  were 
condemned,  but  the  other  equally  conservative  leanings  of  the 
emperor  found  no  favour.  The  chief  upholders  of  images,  the 
patriarch  Germanus,  George  of  Cyprus  and  John  of  Damascus, 
wero  anathematized,  and  Christians  forbidden  to  adore  or  make 
images  or  even  to  hide  them.  These  decrees  were  obstinately 
resisted,  especially  by  the  monks,  large  numbers  of  whom  fled 
to  Italy.  In  765  the  emperor  demanded  of  his  subjects  ail  over 
his  empire  an  oath  on  the  cross  that' they  detested  images,  and 
St  Stephen  the  younger,  the  chief  upholder  of  them,  was  murdered 
in  the  streets.  A  regular  crusade  now  began  against  monks  and 
nuns,  and  images  and  relics  were  destroyed  on  a  great  scale. 
In  parts  of  Asia  Minor  (Lydia  and  Caria)  the  monks  were  even 
forced  to  marry  the  nuns.  In  769  Pope  Stephen  III.  condemned 
the  council  of  Hieria,  and  in  775  Constantine  V.  died.  His 
son  Leo  IV.  died  in  780,  leaving  a  widow,  Irene,  of  Athenian 
birth,  who  seized  the  opportunity  presented  by  the  minority 
of  her  ten-year-old  son  Constantine  VI.  to  restore  the  images 
and  dispersed  relics.  In  784  she  invited  Pope  Adrian  I.  to  come 
and  preside  over  a  fresh  council,  which  was  to  reverse  that  of 
754  and  heal  the  schism  with  Rome.  In  August  786  the  council 
met,  but  was  broken  up  by  the  imperial  guards,  who  were 
Easterns  and  sturdy  iconoclasts.  Irene  replaced  them  by  a 
more  trustworthy  force,  and  convoked  a  fresh  council  of  three 
hundred  bishops  and  monks  innumerable  in  September  787, 
at  Nicaea  in  the  church  of  St  Sophia.  Hie  cult  of  images  was 
now  solemnly  restored,  iconoclast  bishops  deposed  or  reconciled, 
the  dogmatic  theory  of  images  defined,  and  chtuch  discipline 
re-established.  The  order  thus  imposed  lasted  twenty-four 
years,  until  a  military  revolution  placed  a  soldier  of  fortune, 
half  Armenian,  half  Persian,  named  Leo,  on  the  throne;  he, 
like  his  soldiers,  was  persuaded  that  the  ill-success  of  the  Roman 
arms  against  Bulgarians  and  other  invaders  was  due  to  the 
idolatry  rampant  at  court  and  elsewhere.  The  soldiers  stoned 
the  image  of  Christ  which  Irene  had  set  up  afresh  in  the  palace 
of  Chalet,  and  this  provoked  a  counter-demonstration  of  the 
clergy.  Leo  feigned  for  a  while  to  be  on  their  side,  but  on  the 
2nd  of  February  815,  in  the  sanctuary  of  St  Sophia,  publicly 
refused  to  prostrate  himself  before  the  images,  with  the  approba- 
tion of  the  army  and  of  many  bishops  who  were  iconoclasts  at 
heart.  Irene's  patriarch  Nicephonu  was  now  deposed  and  one 
Theodotus,  a  kinsman  of  Constantine  Copronymus,  consecrated 
in  his  place  on  the  ist  of  April  815.  A  fresh  council  was  soon 
convoked,  which  cursed  Irene  and  re-enacted  the  decrees  of 
754.  This  reaction  lasted  only  for  a  generation  under  Leo  the 
Armenian,  who  died  820,  Michael  II.  820-829,  ^nd  Theophilus 
829-842;  and  was  frustrated  mainly  by  the  exertions  of  Theodore 
of  Studk>n  and  his  monks,  called  the  Studitae.  Theodore  refused 
to  attend  or  recognize  the  new  council,  and  was  banished  first 
to  Bithynia  and  thence  to  Smyrna,  whence  he  continued  to 
address  his  appeals  to  the  pope,  to  the  eastern  patriarchs  and 
to  his  dispersed  monks.  He  dieid  in  826.  Theophilus,  the  last 
of  the  iconoclast  emperors,  was  a  devoted  Mariolater  and  con- 
troversialist who  invited  the  monks  to  discuss  the  question  of 
images  with  him,  and  whipped  or  branded  them  when  he  was 
out-argued;  he  at  length  banished  them  from  the  cities,  and 
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branded  on  the  hands  a  painter  of  holy  pictures,  Lazarus  by 
name,  who  declined  to  secularize  his  art;  he  also  raised  to  the 
patriarchal  throne  John  Hylilas,  chief  instigator  of  the  reaction 
of  815.  In  842  Theophilus  died,  leaving  his  wife  Theodora 
regent;  she  was,  like  Irene,  addicted  to  images,  and  chose  as 
patriarch  a  monk,  Methodius,  whom  the  emperor  Michael  had 
imprisoned  for  laying  before  him  Pope  Paschal  I.'s  letter  of 
protest.  John  Hylilas  was  deposed  and  flogged  in  turn.  A 
fresh  council  was  now  held  which  re-enacted  the  decrees  of 
787,  and  on  the  20th  of  February  842  the  new  patriarch,  the 
empress,  clergy  and  court  dignitaries  assisted  in  the  church 
of  St  Sophia  at  a  solemn  restoration  of  images  which  lasted 
until  the  advent  of  the  Turks.  The  struggle  had  gone  on  for 
116  years. 

The  iconoclastic  movement  is  ))crhap&  the  most  dramatic 
episode  in  Byzantine  history,  and  the  above  outline  of  its 
external  events  must  be  completed  by  an  appreciation  of  its 
deeper  historical  and  religious  significance  and  results.  We 
can  distinguish  three  parties  among  the  combatants: — 

1.  The  p;;rtisans  of  image  worship.  These  were  chiefly 
found  in  the  Hellenic  portions  of  the  empire,  where  Greek  art 
had  once  held  sway.  The  monks  were  the  chief  champions  of 
images,  because  they  were  illuminators  and  artists.  Their 
doaors  taught  that  the  same  grace  of  the  Holy  Spirit  which 
imbued  the  living  saint  attaches  after  death  to  his  relics,  name, 
image  and  picture.  The  latter  are  thus  no  mere  representations, 
but  as  it  were  emanations  from  the  archetype,  vehicles  of  the 
supernatural  personality  represented,  and  possessed  of  an 
inherent  sacramental  value  and  power,  such  as  the  name  of 
Jesus  had  for  the  earliest  believers.  Here  Christian  image- 
worship  borders  on  the  beliefs  which  underlie  sympathetic 
magic  (see  Image  Worship). 

2.  The  iconoclasts  proper,  who  not  only  condemned  image 
worship  in  the  sense  just  explained  but  rejected  all  religious 
art  whatever.  Fleeting  matter  to  their  mind  was  not  worthy 
to  embody  or  reflect  heavenly  supersensuous  energies  denoted 
by  the  names  of  Christ  and  the  saints.  For  the  same  reason 
they  rejected  relics  and,  as  a  rule,  the  worship  of  the  cross. 
Statues  of  Christ,  especially  of  him  hanging  on  the  cross,  inspired 
the  greatest  horror  and  indignation;  and  this  is  why  none 
of  the  graven  images  of  Christ,  common  before  the  outbreak 
of  the  movement,  survive.  More  than  this — although  the 
synod  of  692  specially  allowed  the  crucifix,  yet  Greek  churches 
have  discarded  it  ever  since  the  8th  century. 

This  idea  that  material  representation  involves  a  profanation 
of  divine  personages,  while  disallowing  ail  religious  art  which 
goes  beyond  scroll-work,  spirals,  flourishes  and  geometrical 
designs,  yet  admits  to  the  full  of  secular  art;  and  accordingly 
the  iconoclastic  emperors  replaced  the  holy  pictures  in  churches 
with  frescoes  of  hunting  scenes,  and  covered  their  palaces  with 
garden  scenes  where  men  were  plucking  fruit  and  birds  singing 
amid  the  foliage.  Contemporary  Mahommedans  did  the  same, 
for  it  is  an  error  to  suppose  that  this  religion  was  from  the  first 
hostile  to  profane  art.  At  one  time  the  mosques  were  covered 
with  mosaics,  analogous  to  those  of  Ravenna,  depicting  scenes 
from  the  life  of  Mahomet  and  the  prophets.  The  Arabs  only 
forbade  plastic  art  in  the  9th  century,  nor  were  their  essentially 
Semitic  scruples  ever  shared  by  the  Persians. 

The  prejudice  we  are  considering  is  cl(»ely  connected  with 
the  Manichaean  view  of  matter,  which  in  strict  consistency 
rejected  the  belief  that  God  was  really  made  flesh,  or  really 
died  on  the  cross.  The  Manichaeans  were  therefore,  by  reason 
of  their  dualism,  arch-enemies  no  less  of  Christian  art  than 
of  relics  and  cross-worship;  the  Monophysites  were  equally  so 
by  reason  of  their  belief  that  the  divine  nature  in  Christ  entirely 
absorbed  and  sublated  the  human;  they  shaded  off  into  the 
party  of  the  aphlkartodoketes,  who  held  that  his  human  body 
was  incorruptible  and  made  of  ethereal  fire,  and  that  his  divine 
nature  was  impassible.  Their  belief  made  them,  like  the  Mani- 
chaeans, hostile  to  material  portraiture  of  Christ,  especially  of  his 
sufferings  on  the  cross.  All  these  nearly  allied  schook  of  Chris- 
tian thought  could,  moreover,  address,  as  against  the  image- 


worshippers,  a  very  effective  appeal  to  the  BiUe  and  to  Cbristiaa 
antiquity.  Now  l^gypt,  Asia  Minor,  Armenia,  western  Syria  lad 
the  Hauran  were  almost  wholly  given  up  to  these  forms  of  opisioo. 
Accordingly  in  all  the  remains  of  the  Christian  art  of  the  Hauraa 
one  seeks  in  vain  for  any  delineation  of  human  face  or  figure. 
The  art  of  these  countries  is  mainly  geometrical,  and  allovi 
only  of  monograms  crowned  with  burels.  of  peacocks,  of  aninuls 
gambolling  amid  foliage,  of  fruit  and  flowers,  of  crosses  vfaicb 
are  either  svastikas  of  Hindu  and  Mycenaean  type,  or  so  k^ 
in  enveloping  arabesques  as  to  be  merely  decorative.  Sad 
was  the  only  religious  art  permitted  by  the  Christian  sentiment  d 
these  countries,  and  also  of  the  large  eudaves  of  seroi-Manichaeas 
belief  formed  in  the  Balkans  by  the  transportation  thither  d 
Armenians  and  Paulicians.  And  it  is  important  to  remark 
that  the  protagonists  of  iconocbsm  in  Byzantium  caroe  fron 
these  lands  where  image  cult  offended  the  deepest  religicv:! 
instincts  of  the  masses.  Leo  the  Isaurian  had  all  the  scruples 
of  a  Paulician,  even  to  the  rejection  of  the  cult  of  Viipn  aad 
saints;  Constantinc  V.  was  openly  such.  Michael  Batbus  «u 
reared  in  Phrygia  among  Montanists.  The  soldiers  and  captaics 
of  the  Byzantine  garrisons  were  equally  Armenians  and  Syrian, 
in  whom  the  sight  of  a  crucifix  or  image  set  up  f<M-  worshq>  is* 
spired  nothing  but  horror. 

The  issue  of  the  struggle  was  not  a  complete  victory  eves 
in  Byzantium  for  the  partisans  of  image-worship.  The  koao- 
cbsts  left  an  indelible  impress  on  the  Christian  art  of  the  GrKt 
Church,  in  so  far  as  they  put  an  end  to  the  use  of  graven  imsfv^. 
for  the  Eastern  icon  is  a  flat  picture,  less  easily  regarded  thia 
would  be  a  statue  as  a  nidus  within  which  a  spirit  can  lurk 
Half  the  realm  of  creative  art,  that  of  statuary,  was  thus  si.p- 
pressed  at  a  blow;  and  the  other  half,  painting,  forfeited  jlH 
the  grace  and  freedom,  all  the  capacity  of  new  themes,  forr-i 
and  colours,  all  the  development  which  we  see  in  the  Latto 
Church.  The  Greeks  have  produced  no  Giotto,  do  Fra  Angelicc. 
no  Raphael.  Their  artists  have  no  choice  of  subjects  and  do 
initiative.  Colour,  dress,  attitude,  grouping  of  figures  axe  &n 
dictated  by  traditional  rules,  set  out  in  regular  manoais.  God 
the  Father  may  not  be  depicted  at  all— a  restriction  imelligfbk 
when  we  remember  that  the  image  in  theory  is  fraught  «i:b 
the  virtue  of  the  archetype;  but  everywhere  the  utmost  timidit; 
is  shown.  What  else  could  an  artist  do  but  make  a  sbviaii 
and  exact  copy  of  old  pictures  which  worked  miracles  acd 
perhaps  had  Uie  reputation  as  well  of  having  fallen  free 
heaven? 

3.  Between  these  extreme  parties  the  Roman  Church  took 
the  middle  way  of  common  sense.  The  hair-splitting  distinctioo 
of  the  Byzantine  doctors  between  veneration  due  to  images 
(rpoffKinrfiais  rcfcifrtx^),  '  and  the  adoration  (Tporaf^^ni 
XatTptvTiKii)  due  to  God  alone,  was  dropped,  and  the  ntiliiy  cf 
pictures  for  the  illiterate  emphasized.  Their  use  was  declared  to 
be  this,  that  they  taught  the  ignorant  through  the  eye  what  they 
should  adore  with  the  mind ;  they  are  pot  themselves  to  be  adored 
Such  was  Gregory  the  Great's  teaching,  and  such  also  is  the 
purport  of  the  Caroline  books,  which  embody  the  condosiocs 
arrived  at  by  the  bishops  of  Germany,  Gaul  and  AquitaiiK. 
presided  over  by  papal  legates  at  the  council  of  Frankfort  in  704. 
and  incidentally  also  reveal  the  hatred  and  contempt  of  Chark^ 
magne  for  the  Byzantine  empire  as  an  institution,  and  for  Irenr. 
its  ruler,  as  a  person.  The  theologians  whom  Louis  the  Pices 
convened  at  Paris  in  825,  to  answer  the  letter  received  from  ibc 
iconoclast  emperor  Michael  Balbus,  were  as  hostile  to  ibe 
orthodox  Greeks  as  to  the  image-worshippers,  and  did  not  scn.'ple 
to  censure  Pope  Adrian  for  having  approved  of  the  empress 
Irene's  attitude.  The  council  of  Trent  decided  afresh  in  the 
same  sense. 

Two  incidental  results  of  the  iconoclastic  movement  must 
be  noticed,  the  one  of  less,  the  other  of  more  importance.  Tlie 
lesser  one  was  the  flight  of  Greek  iconolatrous  monks  frets 
Asia  Minor  and  the  Levant  to  Sicily  and  Calabria,  where  ther 
established  convents  which  for  centuries  were  the  western  h<Hnes 
of  Greek  learning,  and  in  which  were  written  not  a  few  of  the 
oldest  Greek  MSS.  found  in  our  libraries.    The  greater  eveat 
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was  tlie  scission  between  East  and  West.  The  fury  of  the  West 
ag&inst  the  iconoclastic  emperors  was  such  thai  the  whole  of 
Italy  damoured  for  war.  It  is  true  that  Pope  Stephen  II. 
applied  in  753  to  Constantine  V.,  one  of  the  worst  destroyers 
of  images,  for  aid  against  the  Lombards,  for  the  emperor  of 
Byzantium  was  still  regarded  as  the  natural  champion  of  the 
church.  But  Constantine  refused  aid,  and  the  pope  turned  to 
the  Prankish  King  Pippin.  The  die  was  cast.  Henceforth  Rome 
was  linked  with  the  Carolingian  house  in  an  alliance  which 
culminated  in  the  coronation  of  Charlemagne  by  the  pope  on 
the  35th  of  December  8oa 

In  the  crusading  epoch  the  Cathars  and  Paulicians  carried 
an  over  Europe  the  old  iconoclisiic  spirit,  and  perhaps  helped 
to  transmit  it  to  WjrcIifTe  and  Hus.  Not  the  least  racy  clause 
in  the  document  compiled  about  1389  by  the  Wyclifiites  in 
defence  of  their  defunct  teacher  is  the  following:  "  Hit  semes 
that  this  offrynge  ymages  is  a  sotile  cast  of  Antichrisie  and  his 
derkis  for  to  drawe  almes  fro  pore  men  .  .  .  cert  is,  these  ymages 
of  bemselfe  may  do  nouther  gode  nor  yvcl  to  mennis  soules, 
but  thai  my^tten  warme  a  man's  body  in  colde,  if  thai  were 
scite  apon  a  fire." 

At  the  period  of  the  Reformation  it  was  unanimously  felt 
by  the  leforming  party  that,  with  the  invocation  of  saints  and 
the  practice  of  reverencing  their  relics,  the  adoration  of  images 
ought  abo  to  cease.  The  leaden  of  the  movement  were  not, 
however,  perfectly  agreed  on  the  question  as  to  whether  these 
mi^t  not  in  some  circumstances  bo  retained  in  churches. 
Lather  had  no  sympathy  with  the  iconoclastic  outbreaks  which 
then  occurred;  he  classed  images  in  themselves  as  among  the 
"  adiaphora,*'  and  condemned  only  their  culius;  so  also  the 
"  Confcssio  Tetrapolitana  "  leaves  Christians  free  to  have  them 
or  not,  if  only  due  regard  be  had  to  what  is  expedient  and 
edJymg.  The  **  Heidelberg  Catechism,"  however,  emphatically 
declares  that  images  are  not  to  be  tolerated  at  all  in  chuKhes. 

Sormcxs.— **  Acta  of  the  Seventh  Ecumenical  Council  held  in 
^^Kaea,  787.**  in  Mansi's  CciKilia,  vols.  xii.  and  xiii. ;  "  Acts  of  the 
Icoiwclaat  Cooncil  of  815,"  in  a  treatise  of  Nicephorus  discovered  by 
M.  Scmayaaad  printed  in  the  5foiicc«>lai^.iu  Inscript.  (May  1903); 


%<4   100;  Geofgius  Monachus,  Chr<mk<m,  edit.  Muralt  (Petersburg, 
i^Sjo).  and  Pair.  Gr.  110;  anonymous  "  Life  of  Leo  the  Armenian 
in  Fair.  Cr,  100;  Tht  Book  of  Uu  Kinp,  by  Joseph  Cenesios.  Pair. 
C'.  109;  **  Life  of  S.  Sccphanus,  Junior,"  Patr.  Gr.  100;  "  St  John 
of  Damascus,"  three  "  Sermoncs     against  the  iconoclasts,  Patr.  Cr, 

2S:  Sicvphorut  Patriarch,  "  Antirrhctici,"  Pair.  Cr.  too;  Theodore 
todita.  **  Antirrhetid,"  Patr.  Gr.  99.  For  bibliography  of  con* 
Kaiporary  hymns,  letters,  ftc.,  bearing  on  the  controversy  tee 
K.  Knaouiacner's  Histor:^  of  Bynntino  LtUrature^  2nd  ed.  p.  674. 
Licrracure:  Louis  Brefaier,  La  QuerelU  des  images,  and  Les 
Oigimes  dm  cruci^  (Paris,  1904);  Librairie  Blond,  in  French,  each 
T.jlume  60  oentimea  (brief  but  admirable);  Karl  Schwartzloae, 
Der  BOdgntrtU  (Gotha.  1890);  Kari  Schcnk,  "The  Emperor 
Lro  III^**  in  BymU.  TMUckrifl  (1896,  German):  Th.  Uspenskij, 
SkramtmrCeockkkUder  bytanltnischen  Kultur  (Sc  Petersburg,  1892, 
R  jMtan)  ;Lonibard»£/ii^«  i'kistoire  kymntine ;  Constantine  YiCParis, 
iqna.BibUoA.  deVunnersiU  departs,  xvi.) :  A.Tougard.  La /'erxecu/(<m 
uonociasit  (Paris,  1897);  and  Reo.  des  pustUnu  historiques  (1891); 
Mann,  Les  Moines  de  Constantino^  (Paris,  1897,  bk.  iv.  Les 
Uetnes  et  ies  emperemrs  ieonoctastes);  Alice  Gardner.  Theodore  0/ 
Stwdtnm  (London.  190s);  Louis  Maimbourg.  Histoire  de  PhMste 


des  ietmoelastes  (Paris,  i6?s^l683):  J.  DailM  (Dallaeus),  De  imatini- 
bus  (Leiden.  1642,  and  in  French,  Geneva,  1641);  Spanhctm, 
Historia  imapMum  (Leiden,  1686).  See  also  the  account  of  this 
«podi  in  the  Histories  of  Neander.  Gibbon  and  Milman;  Aug. 
Vr  Gfr^rer,  "  Der  Bitdersturm "  in  Byeantiniseke  Gesckickle  a 
(1973):  C.  I.  von  Hefele,  ConcUieng^sckichle  3  (1877).  366  ff. 
Ui«  in  Eagiuh  translation:  Kari  Krumbacher,  nyxant.  Literatnr- 
ifukttkie  (2nd  ed.  p.  1090).  (F.  C.  C.) 

lOOWMTASIS,  the  screen  in  a  Greek  church  which  divides 
the  altar  and  sanctuary  from  the  rest  of  the  church.  It  is  gener- 
ally attached  to  the  first  eastern  pier  or  column  and  rises  to  the 
lod  of  the  springing  of  the  vault.  The  iconostasis  or  image- 
beaffr  has  generally  three  doors,  one  on  each  side  of  the  central 
door,  beyoDd  which  is  the  principal  altar.  The  screen  is  sub- 
divided into  four  or  five  tiers,  each  tier  decorated  with  a  series 
cf  panels  containing  representations  of  the  saints:  of  these 


only  the  heads,  hands  and  feet  are  painted,  the  bodies  being 
covered  with  embossed  metal  work,  richly  gilded.  There  is  a 
fine  example  in  the  Russo-Greek  chapel,  Welbeck  Street,  London, 
which  was  rebuilt  in  1864-1865. 

lOOSAHBDRON  (Gr.  iUoci,  twenty,  and  Spa,  a  face  or  base), 
in  geometry,  a  solid  enclosed  by  twenty  faces.  The  "  regular 
icosahcdron  "  is  one  of  the  Platonic  solids;  the  "  great  icosa- 
hcdron  "  is  a  Kepler-Poinsot  solid;  and  the  "  truncated  icosa- 
hcdron "  is  an  Archimedean  solid  (see  Polyheoron).  In 
crystallography  the  icosahcdron  is  a  possible  form,  but  it  has  not 
been  observed;  it  is  closely  simulated  by  a  combination  of  the 
octahedron  and  pentagonal  dodecahedron,  which  has  twenty 
triangular  faces,  but  only  eight  are  equilateral,  the  remaioing 
twelve  being  isosceles  (sec  Ckystallocrapby). 

ICTERUS,  a  bird  so  called  by  classical  authors,  and  supposed 
by  Pliny  to  be  the  same  as  the  Calgulus,  which  is  generally 
identified  with  the  golden  oriole  (Oriolus  galbula).^  It  signified 
a  bird  in  the  plumage  of  which  yellow  or  green  predominated, 
and  hence  Brisson  did  not  take  an  unhappy  liberty  when  he 
applied  it  in  a  scientific  sense  to  some  birds  of  the  New  World 
of  which  the  same  could  be  said.  These  are  now  held  to  con< 
stitute  a  distinct  family,  Icteridae^  intermediate  it  would  seem 
between  the  Buntings  {q.v.)  and  Starungs  {q.v.)\  and,  while 
many  of  them  are  called  troopials  (the  English  equivalent  of 
the  French  Troupiales,  first  used  by  Brisson),  others  are  known 
as  the  American  Crackles  {q.v.).  The  typical  species  of  Icterus 
is  the  Oriolus  icterus  of  Linnaeus,  the  Icterus  vulgaris  of  Daudin 
and  modem  ornithologists,  an  inhabitant  of  northern  Brazil, 
Guiana,  Venezuela,  occasionally  visiting  some  of  the  Antilles 
and  of  the  United  Slates.  Thirty-three  species  of  the  genus 
Icterus  alone,  and  more  than  seventy  others  belonging  to  up- 
wards of  a  score  of  genera,  are  recognized  by  Sclater  and  Salvin 
{Nomenclalor^  pp.  35-39)  as  belonging  to  the  Neotropical  Region, 
though  a  few  of  them  emigrate  to  the  northward  in  summer. 
Cassicus  and  Ostinops  may  perhaps  be  named  as  the  most  remark- 
able. They  are  neariy  all  gregarious  birds,  many  of  them  with 
loud  and  in  most  cases,  where  they  have  been  observed,  with 
melodious  notes,  rendering  them  favourites  in  captivity,  for 
they  readily  learn  to  whistle  simple  tunes.  Some  have  a  plumage 
wholly  black,  others  are  richly  clad,  as  is  the  well-known  Balti- 
more oriole,  golden  robin  or  hangnest  of  the  United  States, 
Icterus  baitimore,  whose  brightly  contrasted  black  and  orange 
have  conferred  upon  it  the  name  it  most  commonly  bears  in 
North  America,  those  colours  being,  says  Catesby  (Birds  of 
Carolina,  i.  48),  the  tinctures  of  the  armorial  bearings  of  the 
Calverts,  Lords  Baltimore,  the  original  grantees  of  Maryland, 
but  probably  more  correctly  those  of  their  liveries.  The  most 
divergent  form  of  Icteridae  seems  to  be  that  known  in  the  United 
States  as  the  meadow-lark,  Sturndla  magna  or  S.  ludoviciana, 
a  bird  which  in  aspect  and  habits  has  considerable  resemblance 
to  the  larks  of  the  Old  World,  Alaudidae,  to  which,  however, 
it  has  no  near  aflUnity,  while  Dolickonyx  oryzivorus,  the  bobolink 
or  rice-bird,  with  its  very  bunting-like  bill,  is  not  much  less 
aberrant.  (A.  N.) 

ICnNUS,  the  architect  of  the  Parthenon  at  Athens,  of  the 
Hall  of  the  Mysteries  at  Eleusis,  and  of  the  temple  of  Apollo 
at  Bassae,  near  Phigalia.  He  was  thus  active  about  450-430 
B.C.  We  know  little  else  about  him;  but  the  remains  of  his 
two  great  temples  testify  to  his  wonderful  mastery  of  the 
principles  of  Greek  architecture. 

IDA  (d.  559),  king  of  Bemicia,  became  king  in  547,  soon  after 
the  foundation  of  the  kingdom  of  Bernicia  by  the  Angles.  I^e 
built  the  fortress  of  Bebbanburh,  the  modem  Bamborough,  and 
after  his  death  his  kingdom,  which  did  not  extend  south  of 
the  Tees,  passed  in  turn  to  six  of  his  sons.    The  surname  of 

^  *  The  number  of  names  by  which  this  species  was  known  in  ancient 
times — Ckloris  or  Chlorion,  Calbula  (akin  to  CaJgulus),  Parra  and 
Vireo — may  be  explained  by  its  being  a  common  and  conspicuous 
bird,  as  well  as  one  which  varied  in  plumage  according  to  age  and 
sex  (see  Oriole).  Owing  to  its  general  colour,  Ckloris  was  in  time 
transferred  to  the  Greenfinch  (q.v.),  while  the  names  GaUnda. 
Parra  and  Vireo  have  since  been  utilized  by  omithdogists  (ace 
Jacamar  and  Jacana). 
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"  Flame-Bearer/'  sometimes  applied  to  him,  refers,  however,  not 
to  Ida,  but  to  his  son  Theodric  (d.  587). 
See  J.  R.  Green,  Making  of  EngtaHd,  vol.  t.  (London,  1897). 

IDAHO,  a  western  state  of  the  United  States  of  America, 
situated  between  43''  and  4^**  N.  lat.  and  iii^  and  117*  W.  long. 
It  is  bottnded  N.  by  British  Columbia  and  Montana,  £.  by 
Montana  and  Wyoming,  S.  by  Utah  and  Nevada,  and  W.  by 
Oregon  and  Washington.  Its  total  area  is  83,888  sq.  m.,  of 
which  83,354  sq.  m.  are  land  surface,  and  of  this  41,851.55  sq.  m. 
were  in  July  1908  unappropriated  and  unreserved  public  lands 
of  the  United  States,  and  31,775-7  sq.  m.  were  forest  reserves, 
of  which  1 5,1 53*5  sq.  m.  were  reserved  between  the  xst  of  July 
X906  and  the  ist  of  July  1907. 

Physical  Features. — Idaho's  elevation  above  sea-level  varies  from 
ft.  (at  Lcwiston,  Ncz  Perce  county)  to  12,078  ft.  (Hyndman 
'cak,  on  the  boundary  between  Custer  and  Blaine  counties),  and 
its  mean  elevation  is  about  4500  ft.  The  S.E.  corner  of  the  wedge- 
shaped  surface  of  the  state  is  a  part  of  the  Great  Basin  region  of  the 
United  States.  The  remainder  of  the  state  is  divided  by  a  line 
runnii^  S.E.  and  N.W.,  the  smaller  section,  to  the  N.  and  E.,  belong- 
ing to  the  Rocky  Mountain  region,  and  the  larger,  S  and  W.  of  this 
imaginary  line,  being  a  part  of  the  Columbia  Plateau  region.  The 
topography  of  the  CTreat  Basin  region  in  Idaho  is  similar  to  that  of 
the  same  region  in  other  slates  (see  Nevada);  in  Idaho  it  forms  a 
very  small  part  of  the  state;  its  mountains  are  practically  a  part  of 
the  Wasatch  Range  of  Utah;  and  the  southward  drainage  of  the 
region  (into  Great  Salt  Lake,  by  Bear  river)  also  separates  it  from 
the  other  parts  of  the  state.  The  Rocky  Mountain  region  of  Idaho 
is  bounded  by  roost  of  the  state's  irregular  E.  boundary — the 
Bitter  Root,  the  Coeur  d'Alcne  and  the  Cabinet  ranges  being  parts 
of  the  Roclcy  Mountain  System.  The  Rocky  Mountain  region 
reaches  across  the  N.  part  of  the  state  (the  Panhandle),  and  well 
into  the  middle  of  the  state  farther  S.,  where  the  re|Qon  is  widest  and 
where  the  Salmon  River  range  is  the  pqncipal  one.  The  region  is  made 
up  in  general  of  high  ranges  deeply  glaciated,  preserving  some 
remnants  of  ancient  glaciers,  and  having  fine  '*  /Jpine  "  scenery, 
with  many  sharp  peaks  and  ndgcs,  jj 'Shaped  valleys,  cirques,  lakes 
and  waterfalls.  In  the  third  physiograpnic  region,  the  Columbia 
plateau,  are  the  Saw  Tooth,  Bois6,  Owyhee  and  other  rugged  ranges, 
especially  on  the  S.  and  W.  borders  of  the  region.  The  most  prominent 
features  of  this  part  of  the  state  are  the  arid  Snake  river  plains  and 
three  mountain-iike  elevations — Big,  Middle  and  East  Buttes— that 
rise  from  their  midst.  The  plains  extend  from  near  the  S.E.  comer  of 
the  state  in  a  curved  course  to  the  W.  and  N.W.  for  about  ASO  m. 
over  a  belt  50  to  7^  m.  wide,  and  cover  about  30,000  sq.  m.  where 
they  cross  the  W.  oorder  at  Lewiston  is  the  lowest  elevation  in  the 
state,  738  ft.  above  the  sea.  Instead  of  being  one  plain  formed  by 
erosion,  this  region  is  rather  a  aeries  of  plains  built  up  with  sheets  of 
lava,  several  thousand  feet  deep,  varying  oonsiderably  in  elevation 
and  in  smoothness  of  surface  according  to  the  nature  of  the  lava, 
and  being  greater  in  area  than  any  other  lava  beds  in  North  America 
except  those  of  the  Columbia  river,  which  are  of  similar  formation 
and.  with  the  Snake  river  plains,  form  the  Columbia  plateau.  Many 
volcanic  cones  mark  the  surface,  but  by  far  the  most  prominent 
among  them  are  Bie  Butte,  which  rises  precipitously  2350  ft.  above 
the  plain  (7659  ft.  above  the  sea)  in  the  E.  part  of  Blaine  county,  and 
East  Butte,  700  ft.  above  the  plain,  in  the  N.W.  part  of  Bingham 
county.  Middle  Butte  (400  ft.  above  the  plain,  also  in  Bingham 
county)  is  an  upraised  block  of  stratified  basalt.  The  Snake  river 
(which  receives  all  the  drainage  of  Idaho  except  small  anxMints 
taken  by  the  Spokane,  the  PendOreille  and  the  Kootenai  in  the  N., 
all  emptying  directly  into  the  Columbia,  and  by  some  minor 
streams  of  the  S.E.  that  empty  into  Great  Salt  Lake,  Utah)  rises 
in  Yellowstof|e  National  Park  a  few  miles  from  the  h^ds  of  the 
Madison  fork  of  the  Missouri,  which  flows  to  the  Gulf  of  Mexico, 
and  the  Green  fork  of  the  Colorado,  which  flows  to  the  Gulf  of  Cali- 
fornia. It  flows  S.W.  and  then  W.  for  about  800  m.  in  a  tremendous 
caAon  across  southern  Idaho:  turns  N.  and  runs  for  300  m.  as  the 
boundary  between  Idaho  and  (>negon  (and  for  a  short  distance  between 
Idaho  and  Washington);  turns  again  at  Lewiston  (where  it  ceases 
to  be  the  boundary,  and  where  the  Clearwater  empties  into  it)  to 
the  W.  into  a  deep  narrow  valley,  and  joins  the  Columbia  in  S.E. 
Washington.  Practically  all  the  valley  of  the  Snake  from  Idaho 
Falls  in  S.E.  Idaho  (Bingham  county)  to  the  mouth  is  of  cafton 
character,  with  walls  from  a  few  hundred  to  6000  ft.  in  height  (about 
650  m.  in  Idaho).  The  finest  parts  are  among  the  most  magnificent 
in  the  west;  among  its  falls  are  the  American  (Oneida  and  Blaine 
counties),  and  the  Shoshone  and  the  Salmon  (Lincoln  county).  At 
the  Shoshone  Falls  the  river  makes  a  sudden  plunge  of  nearly  200  ft., 
and  the  Falls  have  been  compared  with  the  Niagara  and  Zambezi; 
a  short  distance  back  of  the  main  fall  b  a  cataract  of  125  ft.,  the 
Bridal  Veil.  Between  Henry's  Fork  and  Malade  (or  Big  Wood) 
river,  a  distance  of  300  m..  the  river  apparently  has  no  northern 
tributaries:  but  several  streams,  as  the  Camas,  Medicine  Lodge 
and  Birch  creeks,  and  Big  and  Little  Lost  rivers,  which  fail  to  pene- 
trate the  plain  of  the  Snake  after  reaching  its  border,  are  believed  to 


join  it  through  subtenaneanchaonds.  The  more  important  aAoeots 
are  the  North  Fork  in  the  E.,  the  Raft,  SaJmon  Falls  and  the 
Bruneau  in  the  S.,  the  Owyhee  and  the  Payette  in  the  S.  W.,  and  the 
Salmon  and  Clearwater  in  the  W.  The  scenery  00  some  of  these 
tributaries  is  almost  as  beautiful  as  that  of  the  Snake,  though  lacking 
the  grandeur  of  its  greater  scale.  In  1904  electricity,  generated  by 
water-power  from  the  rivers,  notably  the  Snake,  began  to  be  utili&d 
in  mining  operations.  Scattered  among  the  mountains  are  numcrotts 
(glacial)  lakes.  In  the  N.  are:  Coeur  d'Alene  Lake,  in  Kootenai 
county,  about  30  m.  long  and  from  2  to  4  m.  wide,  drained  hy  the 
Spokane  river ;  Priest  Lake,  in  Bonner  county,  20  m.  long  and  about 

10  m.  wide;  and  mostly  in  Bonner,  but  partly  in  Kootenai  count>, 
a  widening  of  Clark  Fork,  Lake  Pend  Oreille,  60  m.  long  and  from 
3  to  IS  m.  wide,  whkh  is  spanned  by  a  trestle  of  the  Northern  Pacific 
8aoo  It.  long.  Bear  Lake,  in  the  extreme  S.E.,  lies  partly  in  Utah. 
Mineral  springs  and  hot  springs  aae  also  a  notable  feature  of  Idaho's 
physiography,  being  found  in  Washington,  Ada,  Blaine,  Bannock, 
tassia,  Owyhee,  Oneida,  Nex  Perce,  Kootenai,  Shoshone  and 
Fremont  counties.  At  Soda  Springs  in  Bannock  county  are  scores 
of  springs  whose  waters,  some  ice  cold  and  some  warm,  contain 
m^nesia,  soda,  iron,  sulphur*  &c.:  near  Hailcy,  Blaine  county, 
water  with  a  temperature  of  144*  F.  is  discharged  from  numerous 
springs;  and  at  Bois6,  water  with  a  temperature  of  165*  is  obtained 
from  wells. 

The  fauna  and  flora  of  Idaho  are  nmilar  in  general  to  those  of  the 
other  states  in  the  north-western  part  of  the  United  States. 

Climate, — The  mean  annual  temperature  of  Idaho  from  1898  to 
1903  was  45*5*  F.  There  are  several  distinct  dinute  xones  within 
the  state.  North  of  Clearwater  river  the  climate  is  oomparatiwiy 
mild,  the  maximum  in  1902  (96*  F.)  being  lower  than  the  highest 
temperature  in  the  state  and  the  minimum  (-  16*^  higher  than  the 
lowest  temperature  registered.  The  mildest  region  of  the  state 
is  the  Snake  river  basin  between  Twin  Falls  and  Lewiston.  and  the 
valley  of  the  Bois6j  Payette  and  Weiser  rivers;  here  die  mean 
annual  temperature  m  1903  was  53*  F.,  the  maximum  was  106*  F.. 
and  the  minimum  was  ~  13*  F.  In  the  Upper  Snake  basin,  in  the 
Camas  prairie  and  Lost  river  regions,  the  climate  is  much  colder, 
the  highest  temperature  in  1902  being  loi*  and  the  lowest  -35*  F. 
The  mean  annual  rainfall  for  the  entire  state  in  1903  was  16^  ic; 
the  highest  amount  recorded  was  at  Murray,  Shoshone  county 
(37*70  m.)  and  the  lowest  was  at  Garnet,  Elmore  coutty  (5-69  in.). 

Agricuuure. — ^The  principal  source  of  wealth  in  Idaho  was  in 
1900  agriculture,  but  it  had  long  been  secondary  to  mining,  and  its 
development  had  been  impeded  by  certain  natural  disadvantagis. 
Except  for  the  broad  valleys  of  the  Panhandle,  where  the  soils  are 
black  in  colour  and  rich  in  vegetable  mould,  the  surface  o'  the  state 
is  arid;  the  Snake  river  valley  is  a  vast  lava  bed,  covered  with 
deposits  of  salt  and  sand,  or  soils  of  volcanic  origin.  And.  apart 
from  this,  the  farming  country  was  long  without  transport  facilities. 
The  fertile  northern  plateaus,  the  Camas  and  Nex  Perce  prairies 
and  the  Palouse  country — a  wonderful  region  for  growii^  the  dMrmm 
or  macaroni  wheat — until  s9g^  had  no  market  nearer  than  Lewiscoa. 

ehTO  m.  away;  and  even  in  1898,  when  the  railway  was  buOt, 
rge  parts  of  the  region  were  not  tapped  by  it.  and  were  as  much  as 
30  m.  from  any  shipping  point,  for  tne  road  had  followed  the  Clear- 
water. In  the  aria  southern  region,  also,  there  was  no  railway  ontO 
i885t  when  the  Oregon  Short  Tine  was  begun.  Like  limitati(»s 
in  N.  and  S  had  like  effects:  for  years  the  country  was  devoted  to 
live-stock,  which  could  be  driven  to  a  distant  market.  Timothy 
was  grown  in  the  northern,  and  alfalfa  in  the  southern  region  as  a 
forage  crop.  Even  at  this  eariiest  period,  irrigation,  simple  and 
individual,  had  begun  in  the  southern  section,  the  head  waters  of 
the  few  streams  in  this  district  being  soon  surrounded  by  farms. 
Cooperation  and  colonization  followed,  and  more  ditching  was  done, 
co-operative  irrigation  canals  were  constructed  with  some  elaborate 
and  larn  dams  and  head  gates.  The  Carey  Act  (189.:)  and  the 
Federal  Reclamation  Act  (i902)introduoed  the  most  important  period 
of  irrintion.  Under  the  Carey  Act  the  Twin  Falls  project,  denvit^ 
water  from  the  Snake  river  near  Twin  Falls,  and  irrigatii^  more  than 
200,000  acres,  was  completed  in  1903-190S.  The  great  projects 
undertaken  with  Federal  aid  were:  the  Minidoka,  in  Lincola 
and  Cassia  counties,  of  which  survey  began  in  March  1903  and  con- 
struction in  December  1904.  and  which  was  completed  in  1907,  com- 
manding an  irrigable  area  «  I30,ooo>  150,000  acres.^  and  has  a  di\-er- 
sion  dam  (rock*nll  type)  600  ft.  long,  and  1^0  m.  of  canals  and  i  to  m 
of  laterals;  the  larger  Payette-Bois6  project  in  Ada,  Canyon  and 
Owyhee  counties  C373>ooo  acres  imgable;  300,000  now  desrrt: 
60%  privately  owned),  whose  principal  features  are  the  Pa>-ette 
dam  (rock-fill),  lOO  ft.  high  ana  aoo  ft.  long,  and  the  Bois^  dara 
(masonry),  33  ft.  high  and  400  ft.  long,  200  m.  of  canals,  too  m  of 
laterals,  a  tunnel  iioo  ft.  long  and  12,500  h.p.  transmitted  29  m . 
3000  h.p.  being  necessary  to  pump  to  a  height  of  y>-90  ft.  water  for 
the  irrigation  of  15,000  acres;  and  the  Dubois  project,  the  largest  in 
the  state,  on  which  survey  and  reconnaissance  work  were  done  in 
1903-1904,  which  requires  storage  Mtes  on  the  North  Fork  of  the 

*  Of  these  80,000  acres  are  reached  directly — 73/xx>  N.,  and  8000  S 
of  the  Snake  river;  and  from  50,000  to  70,000  acres  more  are  above 
the  level  of  the  canals  and  will  have  water  pumjied  to  them  by  the 

1 1  ,ooo-30/x)0  h.p.  developed. 
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Soalte  and  on  iwariy  aD  the  Important  branches  of  the  North  Fork, 
ind  whoae  field  U  mojooo— asojooo  afcrea,  almost  entirely  Federal 
property,  in  the  W.  end  of  Fremont  county  between  Mud  Lake  and 
the  lower  end  ol  Big  Lost  river.  A  further  step  in  irrigation  u  the 
utiltzatioo  of  nnderground  waters:  in  the  Big  Camas  Prairie  region, 
Blaine  county,  water  10  ft.  bekiw  the  surface  b  tapped  and  pumped 
by  electricity  generated  from  the  only  surface  water  of  the  region. 
Camas  Creek.  I  n  1 899  the  value  of  the  crops  and  other  agricultural 
products  of  the  irrigated  region  amounted  to  more  tKan  seven-tenths 
of  the  total  for  the  state.  In  1907,  according  to  the  Report  of  the 
lUte  commissioner  of  imm»ration,  1,559,915  irrigated  acres  were 
under  cultivation,  and  3,260486  acres  were  covered  "  by  canals 
37to  m.  long  and  costing  1 11. 257 ,023. 

up  to  1900  the  most  pro^)erous  period  (absolutely)  in  the  agri- 
cultural dev^opment  of  the  state  was  the  last  decade  of  the  19th 
century;  the  rdativc  increase,  however,  was  grenter  between  1880 
and  1890.  The  number  of  farms  increased  uom  188$  in  1880  to 
6603  in  1890  and  to  17471  in  1900;  the  farm  acreage  from  327,708 
in  1880  to  1,502,256  in  1890  and  to  3,2041903  acres  in  1900;  the 
irrigated  area  (esausive  of  farms  on  Indian  reservations)  from 
217/105  acres  in  1889  to  602,568  acres  in  1809;  the  value  of  products 
increased  from  $1,515,314  in  1870  to  13,848,930  in  1889,  and  to 
tiS.05i,62S  in  1899;  the  value  of  farm  land  with  improvements 
(including  Duildxngs)  from  12,832.890  in  1880  to  $17431,580  in  1890 
and  $42,318,183  in  1900;  the  value  of  implements  and  machinery 
from  $361,930  in  1880  to  $1,172460  in  1890  and  to  $3,295,045  in 
1900;  and  that  of  live-stock  from  $4,023,800  in  1880  to  $7,253490 
ia  1890  and  to  $21,657,971}  in  1900.  In  1900  the  average  sixe  ol 
farou  was  i83'4  acres.  Cultivation  by  owners  is  the  prevailing 
form  of  tenure,  91 '3%  of  the  farms  being  so  operated  in  1900  (2*3  % 
by  cash  tenants  and  6*4%  by  share  tenants).  As  illustrative  of 
agricultural  conditions  the  contrast  of  theproductsof  farms  operated 
h\  Indians,  Chinese  and  whites  is  of  considerable  interest,  the  value 
of  products  (not  fed  to  live-stock)  per  acre  of  the  563  Indian  farms 
being  m  1899  $i-40,  that  of  the  16.876  white  farms  $4*67,  and  that 
of  the  23  Chinese  larmaintensivriy  cultivated  and  ' 


i  devoted  to  market 
vnrtables  $69*83. 

The  income  from  agriculture  in  1899  was  almost  equally  divided 
between  crops  ($8.951440)  and  animal  products  ($8784.364) — in 
that  year  forest  products  were  valued  at  $315,821.  (Jf  the  crops, 
hay  and  forage  were  the  most  valuable  ($4,238,993),  yielding  47-4  % 
of  the  total  i^ue  of  crops,  an  increase  of  more  than  200  %  over  that 
of  1889,  and  in  IQ07,  according  to  the  Year-book  of  the  Diepartmcnt 
of  Afnculture,  toe  crop  was  valued  at  $8,585,000.  Wheat,  which 
IS  1899  ranked  second  ($2,131,953),  showed  an  increase  of  more 
than  fpo%  in  the  decade,  and  the  farm  value  of  the  crop  of  1907, 
aoconbng  to  the  Year-hook  of  the  United  Sutes  Department  of 
Agriculture,  was  $5,788,000:  the  value  of  the  barley  crop  in  1899 
<t3i  2.730)  also  increased  more  than  400%  over  that  of  1889, 
sad  ia  1907  the  farm  value  of  the  product,  according  to  the 
aae  authority,  was  $1,265,000;  the  value  of  the  oat  crop  in  1809 
(•702.955)  showed  an  increase  of  more  than  300%  in  the  decade, 
and  the  value  of  the  product  in  1907,  according  to  the  United  States 
Department  of  Agriculture,  was  $2,397^)00. 

More  than  one-half  of  the  cereal  crop  in  190^  was  produced  in  the 
prairie  and  platean  renon  of  Nes  Perce  and  Latah  counties.  The 
production  of  orchard  fruits  (apples,  cherries,  peaches,  pears,  plums 
sad  prunes)  increased  greatly  from  1889  to  1899;  the  six  counties 
of  Ada.  Canyon  (probably  tne  leading  fruit  county  of  the  state). 


and  in  1906  it  was  estimated  by  the  atate  Commissioner  of  Immigra 
tion  that  there  were  ncariy  48)000  acres  of  bnd  devoted  to  orchard 
fruits  in  Idaho.    Viticulture  u  of  importance,  particulariy  in  the 
Levtateo  valley.    In  1906,  234,000  tons  of  sugar  beets  were  raised, 
sad  Mds  in  the  BoisA  valley  raised  y>  tons  per  acre. 

Of  the  animal  ptodiicts  ia  1899.  the  most  valuable  was  live-stock 
•oU  during  the  ycnr  ($3,909454);  the  stock-raising  industry  was 
carried  on  most  otcnsivdy  in  the  S.E.  part  .of  the  state.  Wool 
naM  aeoond  in  value  ($2,210,790).  and  according  to  the  estin^ate 
CI  the  National  Association  of  Wool  Manufactures  for  1907.  Idaho 
ranked  fourth  among  the  wool-producing  states  in  number  of  sheep 
(2.wo/>oo)j  third  in  wool,  wauied  and  unwashed  (17,250,000  lb), 
sad  fourth  m  scoured  wool  (5.692.500  lb).  In  January  1908.  accord- 
ttf  to  the  Year-hook  of  the l>epartment  of  Agriculture,  the  number 
*nd  (arm  values  of  live-stock  were:  mikh  cows.  60,000.  valued  at 
ti>io8j>oo,  and  other  neat  cattle,  344,000,  valued  at  $5,848,000: 
horses,  150,000,  $11,250,000:  sheep,  3.575,000.  $12,691,000;  and 
raise.  130,000.  $910,000.  According  to  state  reports  for  1906, 
^■■t  of  the  neat  cattle  were  then  on  ranges  in  Lemhi,  Idaho, 
nuknigum.  Cassia  and  (>wyhee  counties;  Nes  Perce,  Canyon, 
!j?^  Idaho,  and  Washington  counties  had  the  brgest  number 
^  "Orsea;  Owyhee,  Blaine  and  Canyon  counties  had  the  largest 
■^■■heri  of  sheep,  and  Idaho  and  Nes  Perce  counties  were  the 
P*ip>l  iwine-raising  regions.  The  pasture  lands  of  the  sute  have 
oecs  greatly  decreased  by  the  increase  of  forest  reserves,  especially 
W  the  Urge  reservations  made  in  1906-1907. 

ATMitif.-.'riie  mineral  resources  of  Idaho  are  second  only  to  the 
Uncakural:  indeed  it  was  priqiarily  the  discovery  of  the  immense 


value  of  the  dcporits  of  gdd  and  silver  about  i860  that  led  to  the 
settlement  of  Idaho  Territory.  In  Idaho,  as  elsewhere,  the  6rst  form 
of  mining  was  a  very  lucrative  working  of  placer  deposits;  thu  gave 
way  to  vein  mining  and  a  greatly  reduced  production  of  gold  and 
silver  after  1878,  on  account  of  the  exhaustion  of  the  placers.  Then 
came  an  adjustment  to  new  conditions  and  a  gradual  increase  of  the 

Soduct.  The  total  mineral  prodiKzt  in  1906,  according  to  the  State 
ine  Inmector,  was  valued  at  $24,118,317.  The  totalgold  produc- 
tion of  Idiiho  from  i860  to  1906  has  Been  estimated  at  $250,000,000. 
of  which  a  large  part  was  prodtioed  in  the  Idaho  Basin,  the  region 
lying  between  the  N.  fork  01  the  Bois6  and  the  S.  fork  of  the  Payette 
nvers«  In  I90i--I90a  rich  gold  deposits  were  discovered  in  the 
Thunder  Mountain  district  in  Idaho  county.  The  counties  with  the 
largest  production  of  gold  in  1907  (state  report)  were  Owyhee 
($362,742),  Bois6  ($282444),  Custer  ($210,900)  and  Idaho;  the 
total  for  the  state  was  $1,075,618  in  1905;  in  1906  it  was  $1,1^9,100; 
and  in  1907.  according  to  state  reports.  $1 .373.03 1 .  The  total  of  the 
state  for  silver  in  1905  was  $5,242,172;  in  1906  it  was  $6,042,606; 
in  1907,  according  to  state  reports,  it  was  $5,546,554.  The  richest 
deposits  of  sil^^er  are  those  of  Wood  river  and  of  the  Coeur  d'Alene 
district  in  Shoshone  county  (<Miened  up  in  1886);  the  county's 
product  in  1906  was  valued  at  $5,322,706,  an  increase  of  $917,743 
over  the  preceding  year;  in  1907  it  was  $4,780,093,  according  to 
state  reports.  The  production  ol  the  next  richest  county,  Owyhee, 
in  IQ07,  was  less  than  one  tenth  that  of  Shoshone  county,  which 
yields,  besides,  about  one  half  of  the  lead  mined  in  the  United  States, 
Its  product  of  lead  being  valued  at  $9,851,076  in  1904,  at  $14^365.265 
in  1906,  and  at  $12,232,233  (state  report)  in  1907.  Idaho  was  the 
first  of  the  states  in  its  output  of  lead  from  1896,  when  it  first  passed 
Colorado  in  rank,  to  1906.  excepting  the  year  18^,  when  Colorado 
again  was  first;  the  value  of  the  lead  mined  in  1906  was 
$U.535.$23,  and  of  that  mined  in  1907  (state  report).  $12,470,375. 
High  erade  copper  ores  have  been  produced  in  the  Seven  Devils 
and  Washington  districts  of  Washington  county:  there  are  deposits, 
little  developed  up  to  1906,  in  Lemhi  county  (which  was  almost  in- 
accessible by  railway)  and  in  Bannock  county;  the  copper  mined 
in  1905  was  valued  at  $1,134,846,  and  in  1907,  according  to  state 
reports,  at  $2,211,177,  of  which  about  two-thirds  was  the  output 
of  the  Cceur  d'Alene  district  in  Shoshone  county.  Zinc  occurs  in 
the  Coeur  d'Alene  district,  at  Hailey,  Bbine  county  and  elsewhere; 
according  to  the  state  reports,  the  state's  output  in  IQ06  was  valued 
at  $91426  and  in  1907  at  $534,087.  Other  minerals  of  economic 
value  are  sandstone,  quarried  at  Bois£,  Ada  county,  at  Preston, 
Oneida  county,  and  at  Goshen,  Prospect  and  Idaho  rails,  Bingham 
county,  valued  at  $22,265  in  1905,  and  at  $11  ,^69  in  1906:  limestone, 
valued  at  $14.10^  in  190^  and  at  $12,600  in  1906,  used  entirely 
for  the  local  manuTacture  01  lime,  part  of  which  was  used  in  the  manu- 
facture of  su^r;  and  coal,  in  the  Horseshoe  Bend  and  Jerusalem 
districts  in  Boia6  county,  in  Lemhi  county  near  Salmon  City,  and  in 
E.  Bingham  and  Fremont  counties,  with  an  output  in  1906  of  ^65 
tons,  valued  at  $18,5^8  as  compared  with  20  and  10  tons  respectively 
in  1899  and  1000.  Alinerals  developed  slightly,  or  not  at  all,  are 
granite,  valuea  at  $1500  in  1905;  surface  salt,  in  the  arid  and  semi- 
arid  regions;  nickel  and  cobalt,  in  Lemhi  county;  tungsten,  near 
Murray.  Shoshone  county;  monaxite  and  sircon,  in  certain  sands; 
and  some  pumice. 

Manufactures. — ^The  manufactures  of  Idaho  in  ^900  were  relatively 
unimporunt.  the  value  of  all  products  of  establi^ments  under  the 
"factory  system"  being  $3,001442;  in  1905  the  value  of  such 
manufactured  products  had  iiKrcased  I92'2%,  to  $8,768,743. 
The  manufacturing  establishments  were  limited  to  the  supply  of 
local  demands.  Ine  principal  industries  were  devoted  to  lumber 
and  timber  products,  valued  at  $908,670  in  1900,  and  in  1905  at 
$2,834,506,  211*9%  niore.  In  1906  the  Wcyerhauaer  Syndicate 
built  at  Pot  latch,  a  town  built  by  the  syrndicate  in  Latah  county, 
a  lumber  mill,  supposed  to  be  the  lareest  in  the  United  States,  with 
a  daily  capacity  of  750,000  ft.  In  Bonner  county  there  are  great 
mills  at  Sand  Point  and  at  Bonner's  Ferry.  In  these  and  the  other 
93  saw-mills  in  the  state  in  1005  steam  generated  by  the  waste  wood 
was  the  common  power.  Tne  raw  material  for  these  products  was 
secured  from  the  35.000  sq.  m.  of  timber  bnd  in  the  state  (6164  so.  m. 
having  been  reserved  up  to  1905,  and  31.775-7  sq.  m.  up  to  April 
1907  by  the  United  States  government);  four-fifths  of  the  cut  in 
1900  was  yellow  pine.  Flour  and  grist  mill  products  ranked  second 
among  the  manufactures,  being  valued  at  $1.584473  in  1905,  an 
increase  of  nearly  116%  over  tne  product  in  1900;  and  steam-car 
construction  and  repairs  ranked  third,  with  a  value  of  $913,670  in 
1905  and  $523,631  in  1900.  In  1903-1904  the  cultivation  of  sugar 
beets  and  the  manufacture  of  beet  sugar  were  undertaken,  and 
manufacturing  establishments  for  that  purpose  were  installed  at 
Idaho  Falls  and  Blackfoot  (Bingham  county),  at  Sugar,  or  Su^r 
City  (Fremont  county),  a  place  built  up  about  the  sugar  refineries, 
and  at  Naropa.  Canyon  county.  In  ifK)6  between  57.ooo.oooand 
64.000,000  lb  of  beet  sugar  were  refined  in  the  state.  Brick-mainng 
was  of  little  more  than  local  importance  in*  1906.  the  largest  kilns 
being  at  Bois£,  Sand  Point  and  Cotur  d'Alene  City.  Lime  is  made 
at  Orofino,  Shoshone  county,  and  at  Hope.  Bonner  county. 

ICommunicatums. — ^The  total  railway  mileage  in  January  1909 
was  2,022'04  m..  an  increase  from  206  m.  in  1880  and  946  m.  in  1B90. 
The  Great  Northern,  the  Northern  Pacific,  and  the  (Oregon Railway 
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&  Navintion  lines  citm  the  N.  put  of  the  state;  the  OregDa 
Short  Line  crosses  the  S.,  and  the  Unkm  PScific.  which  owns  the 
Oregon  Railway  ft  Navigation  and  the  Oregon  Short  Line  roads, 
crosses  the  eastern  part.  The  constitution  declares  that  railways 
are  public  highways,  that  the  legislature  has  authority  to  regulate 
rates,  and  that  discrimination  in  tolls  shall  not  be  allowed. 

Population.— The  population  of  Idaho  in  1870  was  X4>999:  in 
t88o  it  was  33,6x0,  an  increase  of  xi7*4%;  in  1890  it  was  88,548, 
anincreaseof  158*8%;  in  x9oox6x,773  (82*7% increase);  andin 
19x0  325,594  (iox*3%  increase).  Of  the  inhabitants  15*2%  were 
in  1900  forclgn-bom  and  4*5%  were  coloured,  the  colouied 
population  consisting  of  293  negroes,  1291  Japanese,  1467 
Chinese  and  4226  Indians.  The  Indians  lived  principally  in 
ihree  reservations,  the  Fort  Hall  and  Lemhi  reservations  (X350 
sq.  in.  and  100  sq.  m.  respectively),  in  S.E.  and  £.  Idaho,  being 
occupied  by  the  Shoshone,  Bannock  and  Sheef-eater  tribes, 
and  the  Coeur  d'Alene  reservation  (63a  sq.  m.),  in  the  N.W.,by 
the  CcEur  d'Alene  and  Spokane  tribes.  The  former  Nez  Perce 
reservation,  in  the  N.W.  part  of  the  state,  was  abolished  in  X895, 
and  the  Nez  Perces  were  put  under  the  supervision  of  the 
superintendent  of  the  Indian  School  at  Fort  Lapwai,  about 
12  m.  E.  of  Lewiston,  in  Nez  Perce  county.  Of  these  tribes, 
the  Nez  Perce  and  Coeur  d'Alene  were  self-supporting;  the 
other  tribes  were  in  1900  dependent  upon  the  United  States 
government  for  30%  of  their  rations.  Of  the  24,604  foreign- 
born  inhabitants  of  the  state,  3943  were  from  England,  2974 
were  from  Germany,  2528  were  Canadian  English,  2822  were 
from  Sweden,  and  1633  were  from  Ireland,  various  other  countries 
being  represented  by  smaller  numbers.  The  urban  population 
of  Idaho  in  1900  (Le.  the  population  of  places  having  4000  or 
more  inhabitants)  was  6-2%  of  the  whole.  There  were  thirty- 
three  incorporated  cities,  towns  and  villages,  but  only  five  had 
a  population  exceeding  2000;  these  were  Bois£  (5957),  Pocatello 
(4046),  Lewiston  (2425),  Moscow  (2484)  and  Wallace  (2265). 
In  1906  it  wa^  estimated  that  the  total  membership  of  all 
religious  denominations  was  74.578,  and  that  there  were 
32,425  Latter-Day  Saints  or  Mormons  (266  of  the  Reorganized 
Church),  18,057  Roman  Catholics,  5884  Methodist  Episcopalians 
(5313  of  the  Northern  Church),  3770  Presbyterians  (3698  of  the 
Northern  Church),  3206  Disciples  of  Christ,  and  2374  Baptists 
(2531  of  (he  Northern  Convention). 

Government. — The  present  constitution  of  Idaho  was  adopted 
in  1 889.  The  government  is  similar  in  outline  to  that  of  the  other 
states  of  the  United  States.  The  executive  officials  serve  for  a 
term  of  two  years.  Besides  being  citizens  of  the  United  Stales 
and  residents  of  the  state  for  two  years  preceding  their  election 
the  governor,  lieutenant-governor  and  attorney-general  must 
each  be  at  least  thirty  years  of  age,  and  the  secretary  of  state, 
state  auditor,  treasurer  and  superintendent  of  education  must 
be  at  least  twenty-five  years  old.  The  governor's  veto  may  be 
overridden  by  a  two-thirds  vote  of  the  legislature;  the  governor, 
secretary  of  state,  and  the  attorney-general  constitute  a  Board 
of  Pardons  and  a  Board  of  State  Prison  Commissioners.  The 
legislature  meets  biennially;  its  members,  who  must  be  citizens 
of  the  United  States  and  electors  of  the  state  for  one  year  pre- 
ceding their  election,  are  chosen  bieimially;  the  number  of 
senators  may  never  exceed  twenty-four,  that  of  representatives 
sixty;  each  county  is  entitled  to  at  least  one  representative. 
The  judiciary  consists  of  a  supreme  court  of  three  judges,  elected 
every  six  years,  and  circuit  and  probate  courts,  the  five  district 
judges  being  elected  every  four  years.  Suffrage  requirements 
are  citizenship  in  the  United  States,  registration  and  residence 
in  the  state  for  dx  months  and  in  the  county  for  thirty  days 
immediately  before  election,  but  mental  deficiency,  conviction 
of  infamous  crimes  (without  restoration  to  rights  of  citizenship), 
bribery  or  attempt  at  bribery,  bigamy,  living  in  "  what  is  known 
as  patriarchal,  plural  or  celestial  marriage,"  or  teaching  its 
validity  or  belonging  to  any  organization  which  teaches  poly- 
gamy,' are  disqualifications.    Chinese  or  persons  of  Mongolian 

*  This  disqualification  and  much  other  legidation  were  due  to  the 
large  Mormon  population  in  Idaho.  In  1884-1885  all  county  and 
precinct  officers  were  required  to  take  a  test  oath  abjuring  bigamy, 
pdygamy,  or  celestial  marriage;  and 'under  thu  law  in  1888  three 


descent  not  born  in  the  United  States  are  also  csduded  fsam 
suffrage  rights.  Women,  however,  since  1897,  have  had  the 
right  to  vote  and  to  hold  office,  and  they  are  subject  to  jury 
service.  An  Australian  ballot  law  was  paned  in  1891.  The 
constitution  forbids  the  chartering  of  corporations  except 
according  to  general  laws.  In  1909  a  direct  primary  dectioos 
law  was  passed  which  required  a  majority  of  all  votes  to  nomiiule, 
and,  to  make  a  majority  possible,  provided  for  preferential 
(or  second-choice)  voting,  such  votes  to  be  canvassed  and  added 
to  the  first-choice  vote  for  each  candidate  if  there  be  no  majority 
by  the  first-choice  vote.  The  right  of  eminent  domain  over  all 
corporations  is  reserved  to  the  state;  and  no  corporation  may 
issue  stock  except  for  labour,  service  rendered,  or  monqr  pakl 
in.  The  waters  of  the  state  are,  by  the  constitution  of  the 
state,  devoted  to  the  public  use,  contrary  to  the  common  law 
theory  of  riparian  rights.  By  statute  (1891)  it  has  been  provided 
that  in  dvil  actions  three-fourths  of  a  jury  may  render  a  verdict, 
and  in  misdemeanour  cases  five-sixths  may  give  a  verdict.  Life 
insurance  agents  not  residents  of  Idaho  cannot  write  policies 
in  the  state.  Divorces  may  be  obtained  after  residence  of  six 
months  on  the  ground  of  adultery,  cruelty,  desertion  or  neglect 
for  one  year,  habitual  drunkenness  for  the  same  period,  felony 
or  insanity.  There  are  a  state  penitentiary  at  Boise,  an 
Industrial  Training  School  at  St  Anthony,  an  Insane  As>'lam 
at  Blackfoot,  and  a  North  Idaho  Insane  Asylum  at  Orofino. 
The  care  of  all  defectives  was  let  by  contract  to  other  states 
until  1906,  when  a  state  school  for  the  deaf  and  blind  was  opened 
in  Boi&6.  No  bureau  of  charities  is  in  existence,  but  there  is  a 
Labor  Commission,  and  a  Commissioner  of  Immigration  and 
a  Commissioner  of  Public  Lands  to  investigate  the  industrial 
resources.  The  offices  of  State  Engineer  and  Inspector  erf  Mines 
have  been  created. 

Educatum. — The  public  schools  in  190S-X906  had  an  enrolment 
of  62J26.  or  81 '5%  of  the  population  between  5  and  21  yean  of 
age.  The  average  length  of  acboot  term  was  6-8  months,  the  average 
expenditure  (year  ending  Aug.  31,  1906)  for  instruction  for  eadi 
child  was  |i9-29,  and  the  expenditure  for  all  school  purposes  was 
1 1. 008481.  There  was  a  compulsory  attendance  law,  which, 
however,  was  not  enforced.  Higher  education  is  provided  by  the 
University  of  Idaho,  established  m  1899  at  Moscow,  Latah  county, 
which  confers  degrees  in  arts,  science,  music  and  engineering,  and 
offers  free  tuition.  In  1 907-1 908  the  institution  had  41  instmcton 
and  426  regular  and  58  special  students.  •  In  1901  the  Academy  of 
Idaho,  another  state  institution  with  industrial  and  technical  courses 
and  a  preparatory  department,  was  established  at  Pocatcllo.Bannock 
county,  to  be  a  connecting  link  between  the  public  schoc^  and  the 
university.  There  are  two  state  normal  schools,  one  at  Lewiston 
and  the  other  at  Albion.  The  only  private  institution  of  college 
rank  in  1908  was  the  College  of  Caldweu  (Presbyterian,  opened  1891) 
at  Caldwell,  Canyon  county,  with  65  students  in  1906-1907.  There 
are  Catholic  academies  at  Bois6  and  Cocur  d'Alene  and  a  convent. 
Our  Lady  of  Lourdes,  at  Wallace,  Shoshone  county,  opened  in 
1905:  Mormon  schools  at  Paris  (Bear  Lake  county),  Prestcm 
(Oneida  county),  Rexburg  (Fremont  county),  and  Oakl^  (Cassia 
county) ;  a  Methodist  Episcopal  school  (IQ06)  at  Weiser  (Washingtoa 
county;:  and  a  Protesunt  Episcopal  school  at  Bois6  (1892).  The 
Idaho  Industrial  Institute  (non-denominational;  incorporated  in 
1899)  is  at  Weiser.* 

finance. — The  finances  of  Idaho  are  in  excellent  conditim. 
The  bonded  debt  on  the  30th  of  September  1908  was  $t  ,364,00a 
The  revenue  system  is  based  on  thegeneral  property  tax  and  there 
is  a  State  Board  of  Equalization.  &ch  year  $100,000  is  set  aside 
for  the  sinking  fund  for  the  payment  of  outstanding  bonds  as  fast 
as  they  become  due.  The  constitution  orovidcs  that  the  rate  ai 
taxation  shall  never  exceed  10  mills  for  each  dollar  of  assessed  valua- 
tion, that  when  the  taxable  property  amounts  to  $so/>oo,ooo  the 

members  of  the  territorial  legislature  were  deprived  of  their  seats  as 
ineligible.  An  act  of  1889,  when  the  Mormons  constituted  over  20% 
of  the  population,  forbade  in  the  case  of  any  who  had  since  the  1st 
of  January  1888  practised,  taught,  aided  or  encouraged  polygamy 
or  bigamy,  their  registration  or  voting  until  two  years  after  they  bad 
taken  a  test  oath  renouncing  such  practices,  and  until  they  had 
satisfied  the  District  Court  that  m  the  two  years  precediiw  xhty  had 
been  guilty  of  no  such  cnactices.  The  Constitutional  Conventioa 
which  met  at  Bois6  in  July-August  1889  was  strongly  anti-Mormon, 
and  the  Constitution  it  framed  was  approved  by  a  popular  vote  of 
12.398  out  of  1 4. 1 84.  The  United  States  Supreme  Court  decided  the 
antt-Mormon  legislation  case  of  Davis  v.  Beason  in  favour  of  the 
Idaho  legislature.  In  1893  the  disqualification  was  made  no  kmgef 
retroactive,  the  two-year  clause  was  omitted,  and  the  tnt  otth 
covered  only  present  renunciation  of  pdygamy. 
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BiMry.^-Tbt  Ent  TKordtd  explontlon  of  Iiliho  by  while 
mes  wu  Dude  by  Lewit  und  Cluk,  who  piued  ilonj  tbe  Snake 
lim  to  it*  jgDction  with  the  Columbia;  in  1S05  the  lile  o[  Foit 
Lembi  ia  Lcmbi  county  va*  a.  nndeivoiu  [01  two  diviiioos  of 
Ibt  Lewi*  and  Cluk  ripeditlan;  liter,  (be  united  divisioni 
reached  ■  viUaae  of  tbe  Ntx  Perce  Indianl  near  the  aouth  fork 
q[  tbe  Cleuwatcr  livn,  where  Ihey  found  tmcn  of  visits  by 
otber  while  men.  Ia  iSio  Foit  Henry,  on  the  Snake  river,  was 
cMabliifacd  by  tbe  MiMOBri  Fui  Company,  and  in  the  following 
yen  a  party  under  (be  autpicei  of  (he  Pacific  Fur  Company 
docended  the  Snake  river  to  tbe  Columbia.  In  i8]4  Fort  Hall 
b  E.  Idabo  (Binghan  county)  was  founded.  It  acquired 
promiiicnce  aa  tbe  nteetinf[-point  of  a  number  of  Iraila  to  the 
cmeme  weKeni  fuU  of  North  America.  Misions  to. the 
lodiam  were  abo  esUUisbed,  bolh  by  the  Catholics  and  By  the 
Fnustaati.  But  the  permanent  selllements  dale  Itom  the 
revdatkn  of  Idaho's  mineral  rcaourccs  in  i£&>,  when  Ihe 
Cizur  d'Alene.  PahMucI  and  Nei  Ferccs  were  in  the  North, 
and  ibc  Blackfools,  Baanocki  and  Shoahonea  in  the  South. 
Whik  tndini  wi[h  these  Indians,  Capt.  Pierce  learned  in  Ihe 
■amiDer  ol  1S60  that  (here  was  gold  in  Idaho.  He.found  it  on 
OtoAdo  Creek,  and  a  great  Influx  loltowed—couiing  10  Otofino, 
y,  Florence,  where  the  ore  was  especially  rich. 
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ioneerviUe  grew  up.  The  Lerrilory  now 
(  Idaho  waa  comprised  in  (he  Tetiiroiy  of  Oregon 
from  i&tS  to  lisj;  from  iSsj  to  1859  the  aouihcm  portion  of 
the  present  state  waa  a  part  of  Oregon,  (he  northern  a  part  of 
WuhtogloQ  Territory;  from  1S59  to  iSfij  Ihe  territory  was 
wiLhin  Ihe  bounds  of  Washington,  TeniLory.  In  iS6j  Ihe 
TerriiDry  of  Idaho  was  organized;  it  included  Montana  uniil 
1U4.  and  (  pan  of  Wyoming  until  iS6a,  wbea  Ihe  area  of  ihe 
~  ryofldahowaspraciically  the  same  as  that  of  Iheprewnl 
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Tbcie  have  been  a  few  Krious  Indian  ouibieaki  in  Idabo.  In 
1S56  Ibc  Cmt  d'Alenet,  Paknues  and  Spokanes  went  on  the 
war-paib;  ia  April  1S57  ibey  put  (0  Bigbt  a  anull  force  under 
Col.  Edward  Jennet  Steptoe;  but  the  punitive  eipcdilian  led 
by  Ci^  Ceoige  Wrighl  (iSoi-iS6j)  was  a  success.  In  187;  Ibe 
Nea  Faces,  led  by  Chief  Joseph,  refused  to  go  on  (he  rescrvalioa 
set  apart  for  them,  defealed  a  small  body  of  regulars,  were 
pHmied  by  Mafor-CeDeral  O.  O,  Howard,  reinforced  by  fronlier 
nluBteaa,  and  in  September  and  October  were  defealed  and 
Rttealed  into  Nortbem  Moolana,  where  Ihey  were  captured 
by  Maior-CeBcral  Nelson  A.  Miles.  Occasional  labour  troubles 
have  bcea  very  severe  in  Ibe  Cceur  d'Atene  region,  where  Ihe 
aunnp<  ia  iBqi  of  Ibe  Mine  Owners'  Associaiion  to  discnminale 
in  wi^es  between  miner)  and  surfacemen  brought  on  a  union 
stiiLe.  Rioting  [oUowed  (he  introduction  of  non-union  men, 
ttE  Frisco  MiU  wu  blown  up,  and  many  non-union  miners  were 
kiDtd.  Tbe  militia  waa  called  oul  and  regular  Iroops  were 
hanied  to  Shoshone  county  from  Fort  Sherman,  Idaho  and 
Fen  IfiaaoDla,  Montana.  These  toon  quieted  the  ditlricl.  Bui 
the  ttnlfianna  of  Ibe  region  caused  more  trouble  in  1894.  The 
liwrmf  Baafcer  Hill  aad  Sullivan  mines  were  wrecked,  late  ia 
April,  by  snioD  men.  Federal  troops,  called  for  by  Covecnor 
Fraah  StcvaeDberg,  again  look  charge,  and  about  Soo  suspected 
wtm  IB  (he  dislrkt  were  arrested  and  shut  up  in  a  slockide 
laowsMthe"  bull-peu."  Ten  prisoner!,  mnvided  of  destroying 
tbe  praptety  ol  the  mine-ownen,  were  sentenced  lo  twenly-lv,'o 
MiiMha  In  iaiL  The  feeling  among  Ihe  union  men  was  billrr 
wu  aaaiaainaled  on  the  30th  of 


William  H.  Wallace         <     .          ....  It6i 

W.  B.Daniels.  Secretary,  Acting  Govemoe     .  lUj-iUa 

Caleb  Lyon                         1864-1865 

C  de  Wilt  Smith,  Secretary,  Acting  Governor  1865 

Horace  C.  Cilm          „               .,  iSfij-iJ66 

S,  R.  Howleti               ,.              „  .  nW 

Dav«l  W.  Ballard 1B66-18JO 

E.  J.  Curlii.  Acting  Governor  -     ,     ,     ,     -  1S70 

Thoma.  W.  Bennett i8ti-i875 

MuonBraymaa 1871^1880 

John  B   Neil 1880-1883 

John  N.  Irwm i883-iB8* 

WilliMn  M.  Bunn iSBi-lsIs 

Edward  A.  Sleven«in 1883-1889 

GeogeL.  ^loup 1889-1S90 

S/an  GovaaNou 
George  L.  Slioup,*  Republican        ....        1890 

Norman  B.  Wiley,  AclinzCovernDt    ,     .     .  i89a-i89» 

William  J.  McConndl,  Republican       .      .      ,  lSw-i*97 

Fiank  Steunenberi,  Demociit  Populiit    .     .  1897-1901 

fihnT.  MoniKm,  Republican 1903-1905 
rank  R.  Gooding,  „  ....  1905-190} 
James  H.  Brady,              _             ....  1909- 

o(  Idaho  are  diicuu  t  in  J.  L.  Ondentonk'e  rialit:  PiuU  and 
SlalUIUi  (San  Francii  -..  iftSs),  l.nel  C,  Rue»II'i  "Geology  and 
Water  Require,  of  Ih-  -n.ilit  kivei  Rainsol  Waho,"  U.S.CidQ^ 
col  Surrty,  BuOtlin  I,..  < W ^ishinglon.  I!IDI).  Tit  Slult  of  liaMa  (t 
pamphlel  iisu«l  by  ;Iih  Slale  Commiuioner  of  fmmigmtlon), 
Waldmor  Lindgren-i  (.,„ld  and  SIver  Veins  of  SaveTCily,  De 
Umarand  other  Mini  .'  Mijiiktsof  Idaho,"  U.S.  CfthrioU  Sunn, 
lalli  A  nnMoJ  KipcrHV.  ..'luiElon.  1900),  and  "  The  MioElg  KsUicta 
of  the  Idaho  Basin  a-.. I  ihc  Baiat  Ridge,  Idaho."  VS.  Otletiiel 
Surxy.  iSii  Animil  Krr-.irl  (Waahingioo,  1698).  These  repoRa 
ihould  be  Kipplemcn  i.j  liy  the  inlonnaluio  contained  elsewhere 
in  the  publications  of  i^e  r.eologlcal  Survey  (sec  the  Indexaoflhe 
survey)  and  in  varisiii  >L.1iiniei  of  Ihe  United  Stales  CeniiH.  W.  B. 
Hrpburn's  IJalia  La.>  and  Dtciiitiu,  Atmeuui  etii  WtalU 
(noisS,  T900I,  and  H.  1 1  Brincmfl'i  WcshinpBn,  Ideia.  and  Uimlana 
lSai.Frai>rijco^89o),,„iiif  principal  authorise!  tor  adminislralioo 

IDAR,  or  Ed«i,  a  native  stale  of  India,  forming  part  of  the 
Mahi  Kaniha  agency,  within  the  Gujarat  division  ol  Bombay. 
Il  hasanareaof  i669sq.  m,  and  a  population  (1901)0!  168,557, 
showing  a  decrease  of  44%  io  Ihe  decade  as  the  result  of  (amine. 
Estimated  gmst  revenue,  £29,000;  tribute  to  the  gaekwti  of 
Baroda,  £1000.  In  1901  Ihe  raja  aod  his  posthumous  ton  bolh 
died,  and  the  succession  devolved  upon  Sic  Pertab  Singh  (j.i.) 
of  Jodhpur.  The  line  of  railway  from  Ahmedabad  (hrough 
PiranliJ  runs  mainly  through  this  state.  Much  of  Ihe  leniloiy 
is  held  by  kinsmen  ol  Ihe  raja  on  feudal  tenure.  The  pioducif 
ace  grain,  oil-seeds  and  sugar-cane.  The  Iowa  of  Idar  ia  64  n. 
N.E.  ol  Ahmedabad.  Fop.  (1901)  7085.  H  was  formerly  tbe 
capital,  bni  Ahmednagar  (pop,  jioo)  is  Ihe  pmeni  capital, 

IDAS,  in  Greek  legend,  son  of  Aphareus  of  tbe  royal  house  of 

Meuene,  brother  ol  Lynceus.    He  is  only  mentioned  in  a  single 

passage  in  Homer  {Ilia*,  a.  556  sqt].),  where  he  is  called  tbe 

strongest  nl  men  on  earth.    He  carried  oQ  Marpessa,  daughter 

o[  Evenu9,  as  bis  wile  and  dared  to  bend  his  bow  against  Apollo, 

was  also  her  suitor.    Zeus  intervened,  and  left  Ihe  choice 

Inrpeiia.  who  declared  in  lavour  ol  Idas,  fearing  tb*l  the 

might  descn  her  when  she  grew  old  (Apollodonia  L  j). 

The  Aphareiidee  are  best  known  (orlheir  fight  with  Ifae Dioscuri. 

U.S.  Scnale. 
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A  quarrel  had  arisen  about  the  division  of  a  herd  of  cattle  which 
the  four  had  stolen.  Idas  claimed  the  whole  of  the  booty  as 
the  victor  in  a  contest  of  eating,  and  drove  the  cattle  off  to 
Messene.  The  Dioscuri  overtook  him  and  lay  in  wait  in  a  hollow 
oak.  But  Lynceus»  whose  keenness  of  sight  was  proverbial, 
saw  Castor  through  the  trunk  and  warned  his  brother,  who 
thereupon  slew  the  mortal  Castor;  finally,  Pollux  slew  Lynceus, 
and  Idas  was  struck  by  lightning  (ApoUodorus  iii.  xi;  Pindar, 
ATem.,  z.  60;  Pausanias  iv.  3.  i).  According  to  others,  the 
Dioscuri  had  carried  off  the  daughters  of  Leudppus,  who  had 
been  betrothed  to  the  Apharetidae  (Ovid,  Fastis  v.  .  699; 
Theocritxis  xxii.  137).  The  scene  of  the  combat  is  placed  near 
the  grave  of  Aphareus  at  Messene,  at  Aphidna  in  Attica,  or 
in  Laconia;  and  there  are  other  variations  of  detail  in  the 
accounts  (see  also  Hyginus,  Pab.  80).  Idas  and  Lynceus  were 
originally  gods  of  light,  probably  the  sun  and  moon,  the  herd 
of  cattle  (for  the  possession  of  which  they  strove  with  the 
Dioscuri)  representing  the  heavenly  bodies.  The  annihilation 
of  the  Apharetidae  in  the  legend  indicates  the  subordinate 
position  held  by  the  Messenians  after  the  loss  of  their  independ- 
ence and  subjugation  by  Sparta,  the  Dioscuri  being  distinctly 
Spartan,  as  the  Apharetidae  were  Messenian  heroes.  The  grave 
of  Idas  and  Lyncetis  was  shown  at  Sparta,  according  to  Pausanias 
(iii.  13.  i),  whose  own  opinion,  however,  is  that  they  were 
buried  in  Mcssenia.  On  the  chest  of  Cypselus,  Marpessa  is  repre- 
sented as  following  Idas  from  the  temple  of  Apollo  (by  whom, 
according  to  some,  she  had  been  carried  off),  and  there  was  a 
painting  by  Polygnotus  of  the  rape  of  the  Leudppidae  in  the 
temple  of  the  Dioscuri  at  Athens. 

In  the  article  Grbbk  Art;  fig.  66  (PL  tv.)  repments  Idas  and  the 
Dioscuri  driving  off  cattle. 

IDDESLEIGH,  STAFFORD  HENRY  NORTHCOTE.  iST  Easl 
or  (18 18- 1 887),  British  statesman,  was  bom  in  London,  on  the 
27th  of  October  1818.  His  ancestors  had  long  been  settled  in 
Devonshire,  their  pedigree,  according  to  Burke,  being  traceable 
to  the  beginning  of  the  X3th  century.  After  a  successful  career 
at  Balliol  College,  Oxford,  he  became  in  1843  private  secretary 
to  Mr  Gladstone  at  the  board  of  trade.  He  was  afterwards 
legal  secretary  to  the  board;  and  after  acting  as  one  of  the 
secretaries  to  the  Great  Exhibition  of  1851,  co-operated  with 
Sir  Charles  Trevelyan  in  framing  the  report  which  revolutionized 
the  conditions  of  appointment  to  the  Civil  Service.  He  succeeded 
his  grandfather,  Sir  Stafford  Henry  Northcote,  as  8th  baronet 
in  1 851.  He  entered  Parliament  in  1855  as* Conservative  M.P. 
for  Dudley,  and  was  elected  for  Stamford  in  1858,  a  seat  which 
he  exchanged  in  1866  for  North  Devon.  Steadily  supporting 
his  party,  he  became  president  of  the  board  of  trade  in  1866, 
secretary  of  state  for  India  in  1867,  and  chancellor  of  the 
exchequer  in  1874.  In  the  interval  between  these  last  two 
appointments  he  had  been  one  of  the  commissioners  for  the 
settlement  of  the  "  Alabama  "  difficulty  with  the  United  Sutes. 
and  on  Mr  Disraeli's  elevation  to  the  Hou^  of  Lords  in  18^6 
he  became  leader  of  the  Conservative  party  in  the  Commons. 
As  a  finance  minister  he  was  largely  dominated  by  the  lines  of 
policy  laid  down  by  Mr  Gladstone;  but  he  distinguished  himself 
by  his  dealings  with  the  Debt,  especially  his  introduction  of 
the  New  Sinking  Fund  (1876),  by  which  he  fixed  the  annual 
charge  for  the  Debt  in  such  a  way  as  to  provide  for  a  regular 
series'  of  payments  off  the  capital.  His  temper  as  leader  was, 
however,  too  gentle  to  satisfy  the  more  ardent  spirits  among 
his  own  followers,  and  party  cabals  (in  which  Lord  Randolph 
Churchill— who  had  made  a  dead  set  at  the  "  old  gang,"  and 
especially  Sir  Stafford  Northcote — took  a  leading  part)  led  to 
Sir  Stafford's  transfer  to  the  Lords  in  1885,  when  Lord  Salisbury 
became  prime  minister.  Taking  the  titles  of  eari  of  Iddesleigh 
and  Viscount  St  Cyrcs,  he  was  included  in  the  cabinet  as 
first  lord  of  the  treasury.  In  Lord  Salisbury's  x886  ministry 
he  became  secretary  of  state  for  foreign  affairs,  but  the  arrange- 
ment was  not  a  comfortable  one,  and  his  resignation  had  just 
been  decided  upon  when  on  the  isth  of  January  1887  he  died 
very  suddenly  at  Lord  Salisbury's  official  residence  in  Downing 
Street.    Lord  Iddesleigh  was  elected  lord  rector  of  Edinburgh 


University  in  1883,  in  which  capacity  he  addressed  the  students 
on  the  subject  of  "  Desultory  Reading."  He  had  little  kisoxt 
for  letters,  but  amongst  his  works  were  Twenty  Years  of  Financial 
Pdicy  (1862),  a  valuable  study  of  Gladstonian  finance,  and 
Lectures  and  Essays  (1887).  His  Life  by  Andrew  Lang  appeared 
in  X890.  Lord  Iddesleigh'  married  in  1843  Cedlia  Fraooes 
Farrer  (d.  xgio)  (sister  of  Thomas,  ist  Lord  Farrer),  by  whom 
he  had  seven  sons  and  three  daughters. 

He  was  succeeded  as  2nd  earl  by  his  eldest  son,  Waltek 
Staffoso  NoaTHCOTE  (X845-  '),  who  for  some  years  was 
his  father's  private  secretary.  He  was  chairman  of.  the  Inland 
Revenue  Board  from  1877  ^  1S92;  and  is  also  kix>wn  as  a 
novelist.  His  eldest  son  Staffoso  Hbkry  Nokthcote,  Viscount 
St  Cyres  (X869-  ),  was  educated  at  Eton  and  Merton  CoDege 
Oxford.  After  taking  a  xst  class  in  History,  he  was  elected 
a  senior  student  of  Christ  Church,  where  he  re»ded  for  a  while 
as  tutor  and  lecturer.  His  interest  in  the  development  of 
religious  thought  led  him  to  devote  himself  specially  to  the 
history  of  the  Roman  Catholic  Church  in  the  17th  ceatuiy,  the 
first-fruits  of  which  was  his  Francois  ie  Fhteion  (Loodoa,  1901); 
eight  years  later  he  published  his  Pascql  {ib.  1909). 

The  second  son  of  the  ist  earl  of  Iddesleigh,  Staffobd  Hemy 
NORIHOOTE,  xst  Baron  Northcote  (b.  X646),  was  educated  at 
Eton  and  at  Merton  College,  Oxford.  He  became  a  clerk  in 
the  foreign  office  in  1868,  acted  as  private  secretary  to  Lord 
Salisbury,  and  was  attached  to  the  embassy  at  Constantinople 
from  X876  to  1877.  From  X877  to  1880  he  was  secretary  to  the 
chancellor  of  the  exchequer,  was  financial  secretary  to  tl^  war 
office  from  X885  to  x886j  surveyor-general  of  ordnance,  x886  to 
X887,  and  charity  commissioner,  X89X  to  1892.  In  1887  be  was 
created  a  baronet.  Li  x88o  he  was  elected  M.P.  for  Exeter  as  a 
Conservative,  and  retained  the  seat  until  X899,  wlien  he  was 
appointed  governor  of  Bombay  (X899-X903),  being  created  a  peer 
in  XQOO.  Lord  Northcote  was  appointed  goveriMr-genetal  of  the 
Commonwealth  of  Australia  in  1903,  and  held  this  post  tHI  1908. 
He  married  in  X873  Alice,  adopted  daughter  ct  the  «st  Lord 
Mount  Stephen. 

IDEA  (Gr.  231a,  connected  with  ttetv,  to  see;  c£.  Lat.  species 
from  specere,  to  look  at),  a  term  used  both  popularly  and  in 
philosophical  terminology  with  the  general  sense  of  "  mental 
picture."  To  have  no  idea  how  a  thing  happened  is  to  be  without 
a  mental  picture  of  an  occurrence.  In  this  general  sense  it  is 
synonymous  with  concept  (q.t.)  in  its  popular  usage.  In 
philosophy  the  term  "  idea  "  is  common  to  all  languages  and 
periods,  but  there  is  scarcely  any  term  which  has  been  used  with 
so  many  different  shades  of  meaning.  Plato  used  it  in  the 
sphere  of  metaphysics  for  the  eternally  existing  reality,  the 
archetype,  of  which  the  objects  of  sense  are  more  or  less  imperfect 
copies.  Chairs  may  be  of  different  forms,  sizes,  colours  and  so 
forth,  but  "  laid  up  in  the  mind  of  God  "  there  is  the  one  per- 
manent idea  or  type,  of  which  the  many  physical  chairs  are 
derived  with  various  degrees  of  imperfection.  From  this 
doctrine  it  follows  that  these  ideas  are  the  sole  reality  (see 
further  Ideausm);  in  imposition  to  it  are  the  empirical  thinkers 
of  all  time  who  find  reality  in  particular  physical  objects  (see 
Hylozoism,  EMPiuasir,  &c.)-  In  striking  contrast  to  Plato's 
use  is  that  of  John  Locke,  who  defines  '*  idea  "  as  '*  whaleva 
is  the  object  of  understanding  when  a  man  thinks"  (Essay 
on  the  Uttman  Understanding  (I.),  vi.  8).  Here  the  term  is 
applied  not  to  the  mental  process,  but  to  anything  whether 
physical  or  intellectual  which  is  the  object  of  it.  Hume  diffcis 
from  Locke  by  limiting  "  idea  "  to  the  more  or  less  vague 
mental  reconstructions  of  perceptions,  the  perceptual  process 
being  described  as  an  "  impression."  Wundt  widens  the  term 
to  include  "  conscious  representation  of  some  object  or  proces 
of  the  external  world."  In  so  doing  be  includes  not  only  ideas 
of  memory  and  imagination,  but  also  perceptual  processes, 
whereas  other  psychologists  confine  the  term  to  the  first  tvo 
groups.  G.  F.  Stout  and  J.  M.  Baldwin,  in  the  Dictionary  ef 
Philosophy  and  Psychology,  i.  498,  define  "  idea  "  as  **  the  repro- 
duction with  a  more  or  less  adequate  image,  of  an  object  not 
actually  present  to  the  senses."    Hiey  point  out  that  an  idea 
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and  a  pereepCioa  are  by  various  atithoiUies  contrasted  to  various 
ways.  "Difference  in  degree  of  intensity,"  "comparative 
abeiCDoe  of  bodily  movement  on  the  part  of  the  subject,"  "  com- 
parative dependence  on  mental  activity,"  are  suggested  by 
psycbologisu  as  characteristic  of  anjdea  as  compared  with  a 
perception,-*' 

It  should  be  obseryed  that  an  idea,  in  the  narrower  and 
generally  accepted  sense  of  a  mental  reproduction,  b  frequently 
composite.  That  is,  as  in  the  example  fl^ven  above  of  the  idea 
of  chair,,  a  great  many  objects,  differing  materially  in  detail, 
all  caD  a  sin^  idea.  When  a  man,  for  example,  has  obtained 
an  idea  of  chairs  in  general  by  comparison  with  which  he  can 
say  "  This  is  a  chair,  that  is  a  stool,"  he  has  what  is  known 
as  an  "  abstract  idea  "  distinct  from  the  reproduction  in  his 
mind  of  any  particular  chair  (see  ABSTaACiioN).  Furthennore 
a  complex  idea  may  not  have  any  corresponding  physical 
object,  though  its  particular  constituent  elements  may  severally 
be  the  reproductiMis  of  actual  perceptiops.  Thus  the  idea  of 
a  centaur  is  a  complex  mental  piaure  composed  of  the 
ideas  ol  nan  and  horse,  that  of  a  mermaid  of  a  woman  and  a 

ash 

See  PsvCHOLOCV.  _ 

IMALISH  (from  Gr.  Oki.  archetype  or  model,  through 
Fr.  idialisMi),  a  term  generally  used  for  the  attitude  of  mind 
which  is  prone  to  represent  things  in  an  imaginative  light  and 
to  lay  emphasis  exclusively  or  primarily  on  abstract  perfection 
(i.e.  in  **  ideab  ").  With  this  meaning  the  philosophical  use  of 
the  term  has  little  in  common. 

To  uadcistand  the  philosophical  theory  that  has  come  to  be 
known  under  this  title,  we  may  ask  (1)  what  in  general  it  is 
and  how  it  is  differentiated  from  other  theories  of  knowledge 
and  reality,  (3)  how  it  has  risen  in  .the  history  of  philosophy,  G) 
what  position  it  occupies  at  present  in  the  world  of  speculation. 

I.  Cenerai  Definition  oj  Idealism. — Idealism  as  a  philosophical 
doctrine  conceives  of  knowledge  or  experience  as  a  process  in 
which  the  two  factors  of  subject  and  object  stand  in  a  relation 
of  oitire  interdependence  on  each  other  as  warp  and  woof. 
Apart  from  the  activity  of  the  self  or  subject  in  sensory  reaction, 
memory  and  association,  imagination,  judgment  and  inference, 
there  can  be  no  world  of  objects.  A  thjng-in-itself  which  Is 
not  a  thii^  to  some  consciousness  -is  an  entirely  unrealizable, 
self-contradictory,  conception.  But  this  is  only  one 
of  the  truth.  It  is  equally  true  that  a  subject  apart  from 
aa  object  b  unintelligible,  hi  the  object  exists  through  the 
cocHtnsctive  activity  of  the  subject,  so  the  subject  lives  in  the 
CDostraction  of  the  object.  To  seek  for  the  true  self  in  any 
rcgioB  into  which  its  opposite  In  the  form  of  a  not-self  does 
not  eater  is  to  grasp  a  shadow.  It  is  in  seeking  to  realize  its 
own  ideas  in  the  worid  of  knowledge,  feeling  snd  action  that 
the  mind  comes  into  possession  of  itself;  it  is  in  becoming 
permeated  and  transformed  by  the  mind's  ideas  that  the  wwld 
develops  the  fullness  of  its  reah'ty  as  object. 

Thus  defined,  idealism  Is  opposed  to  ordinary  common-sense 
dnalisin.  which  regards  knowledge  or  experience  as  the  result 
of  the  more  or  le»  accidental  relation  between  two  separate 
and  independent  entities — the  mind  and  Its  ideas  on  one  side, 
the  thiag  with  its  attributes  on  the  other — that  serve  to  limit 
and  condition  each  other  from  without.  It  is  equally  opposed 
to  the  doctrine  which  represents  the  subjea  itself  and  its  state 
and  jodgmttits  as  the  sin^  immediate  datum  of  consciousness, 
and  all  else,  whether  the  objects  M  an  external  worid  or  person 
other  than  the  individual  subject  whose  states  are  known  to 
itsdf,  aa  having  a  merely  problematic  existence  resting  upon 
analogy  or  otbor  process  of  indirect  inference.  This  theory  is 
Kwnrtlmfs  known  as  idealisni.  But  it  falls  short  of  idealism 
as  above  de6ncd  in  that  it  recognizes  only  one  side  of  the  anti- 
thesis of  subject  and  object,  and  so  falls  short  of  the  doctrine 
which  takes  its  stand  on  the  complete  correlativily  of  the  two 
(actocs  in  experience.  It  is  for  this  reason  that  it  is  sometimes 
kaowa  aa  subjective  or  incomplete  idealism.  Finally  the  theory 
defined  is  opposed  to  all  forms  of  realism,  whether  in  the  older 
sought  to  radnce  mind  to  a  function  of  matter. 


or  in  any  of  the  newer  forms  which  seek  for  the  ultimate  essence 
of  both  mind  and  matter  in  some  unknown  force  or  energy  which, 
while  in  itself  it  Is  neither,  yet  contains  the  potentiality  of  both. 
It  is  true  that  in  some  modem  developments  of  idealism  the 
ultimate  reality  is  conceived  of  in  an  impersonal  way,  but  It  is 
usually  added  that  this  ultimate  or  absolute  being  is  not  some> 
dking  lower  but  hig^  than  self-conscious  personality,  including 
it  as  a  more  fully  developed  fonn  may  be  said  to  include  a  more 
elementary. 

3.  Origin  and  Detdopmeni  of  Idealism. — ^In  its  self -conscious 
form  ideilism  is  a  modem  doctrine.  In  it  the  self  or  subject 
may  be  said  to  have  come  to  its  rights.  This  was  possible  in 
any  complete  sense  only  after  the  introspective  movement 
represented  by  the  middle  ages  had  done  its  work,  arid  the 
thought  of  the  individual  mind  and  will  as  possessed  of  relative 
independence  had  worked  itself  out  into  some  degree  of  clearness. 
In  this  respect  Descartes'  dictum — cogito  ergo  sum — may  be 
said  to  have  strack  the  keynote  of  modem  philosophy,  and  all 
subsequent  speculation  to  have  been  merely  a  proton^  com- 
mentary upon  it.  While,  in  its  completer  form  it  is  thus  a 
doctrine  distinctive  of  modem  times,  idealism  has  its  roots  far 
back  in  the  history  of  thought.  One  of  the  chief  proob  that  has 
been  urged  of  the  tmth  of  its  point  of  view  is  the  persistency 
with  which  it  has  always  asserted  ttsdf  at  a  certain  stage  in 
philosophical  reflection  and  as  the  solution  of  certain  recurrent 
speculative  difficulties.  All  thought  staru  from  the  ordinary 
dualism  or  pluralism  which  conceives  of  the  world  as  consisting 
of  the  jxtxtapositlon  of  mutually  independent  things  and  persons. 
The  first  movement  is  in  the  direction  of  dispelling  this  appear- 
ance of  independence.  They  are  seen  to  be  united  under  the 
relation  of  cause  and  effect,  determining  and  determined,  which 
turns  out  to  mean  that  they  are  merely  passing  manif^tations 
of  some  single  entity  or  energy  which  constitutes  the  real  un- 
known essence  of  the  things  that  come  before  our  knowledge. 
In  the  pantheism  that  thus  takes  the  place  of  the  old  dualism 
there  seems  no  place  left  for  the  individual.  Mind  and  will  in 
their  individual  manifestations  fade  into  the  general  background 
of  appearance  without  significance  except  as  a  link  in  a  fated 
chain.  Deliverance  from  the  pantheistic  conception  of  the 
universe  comes  through  the  recognition  of  the  central  place 
occupied  by  thought  and  purpose  in  the  actual  world,  and, 
as  a  consequence  of  this,  of  the  illegitimacy  of  the  abstraction 
whereby  material  energy  is  taken  for  the  ultimate  reality. 

The  first  illustration  of  this  movement  on  a  large  sode  was 
given  in  the  Socratic  reaction  against  the  pantheistic  conclusions 
of  early  Greek  philosophy  (see  Ionian  School).  The 
whole  movement  of  which  Socrates  was  a  part  may  be 
said  to  have  been  In  the  direction  of  the  assertion  of 
the  rights  of  the  subject.  Its  keynote  is  to  be  found 
in  the  Protagorean  "  man  is  the  measure."  This  seems  to  have 
been  interpreted  by  its  author  and  by  the  Sophists  in  general 
in  a  subjective  sense,  with  the  result  that  it  became  the  motto 
of  a  sceptical  and  individualbtic  movement  in  contemporary 
philosophy  and  ethics.  It  was  not  less  against  this  form  of 
idealism  than  against  the  determinism  of  the  early  physicists 
that  Socrates  protested.  Along  two  lines  the  thought  of  Socrates 
led  to  idealistic  conclusions  which  may  be  said  to  have  formed 
the  basis  of  all  subsequent  advance,  (i)  He  perceived  the  im- 
portance of  the  universal  or  conceptusil  element  in  knowledge, 
and  thus  at  a  single  stroke  broke  through  the  hard  realism  of 
ordinary  common  sense,  disproved  all  forms  of  naturalism 
that  were  founded  on  the  denial  of  the  reality  of  thought,  and 
cut  away  the  ground  from  a  merely  sensational  and  subjective 
idealism.  This  is  what  Aristotle  means  by  claiming  for  Socrates 
that  he  was  the  fouiMler  of  definition.  (3)  He  taught  that  life 
was  explicable  only  as  a  system  of  ends.  Goodness  consists  in 
the  khowledgeof  what  these  are.  It  is  by  his  hold  upon  them  that 
the  individual  is  able  to  give  unity  and  reality  to  his  will.  In 
expounding  these  ideas  Socrates  limited  himself  to  the  sphere 
of  practice.  Moreover,  the  end  or  ideal  of  the  practical  life 
was  conceived  of  in  too  vague  a  way  to  be  of  much  practical  use. 
His  principle,  however,  was  essentially  sound,  and  led  directly 
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to  the  Platonic  Idealism.  Plato  eitended  the  Socratic  discovery 
to  the  whole  of  reality  and  while  seeking  to  see  the  pce-Socratics 
with  the  eyes  of  Socrates  sought  "  to  see  Socrates  with  the 
eyes  of  the  pre-Socratics."  Not  only  were  the  virtues 
to  be  explained  by  their  relation  io  a  common  or 
onivenal  good  which  only  intelligence  could  apprehend,  but 
there  was  nothing  in  all  the  furniture  of  heaven  or  earth  which 
in  like  manner  did  not  receive  reality  from  the  share  it  had  in 
such  an  intelligiUe  idea  or  essence.  But  these  ideas  are  them- 
selves intelligible  only  in  relation  to  one  another  and  to  the 
whole.  Acxordingly  Plato  conceived  of  them  as  forming  a  sjrstem 
and  finding  their  reality  in  the  degree  in  which  they  embody 
the  one  all-embracing  idea  and  conceived  of  not  under  the  form  of 
an  efficient  but  of  a  final  cause,  an  inner  principle  of  action  or 
tendency  in  things  to  realize  the  fullness  of  their  own  nature 
which  in  the  last  resort  was  identical  with  the  nature  of  the  whole. 
This  Plato  expressed  in  the  myth  of  the  Sun,  but  the  garment 
of  mythology  in  which  Plato  dothed  his  idealism,  beautiful  as 
it  is  in  itself  and  full  of  suggestion,  covered  an  essential  weakness. 
The  more  Plato  dwelt  upon  his  world  of  ideas,  the  more  they 
seemed  to  recede  from  the  world  of  reality,  standing  over  against 
it  as  principles  of  condemnation  instead  of  revealing  themselves 
in  it.  In  this  way  the  Good  was  made  to  appear  as  an  end 
imposed  upon  things  from  without  by  a  creative  intelligence 
instead  of  as  an  inner  principle  of  adaptation. 

On  one  side  of  his  thought  Aristotle  represents  a  reaction 
against  idealism  and  a  return  to  the  position  of  common-sense 
^^^  dualism,  but  on  another,  and  this  the  deeper  side,  he 
represents  the  attempt  to  restore  the  theory  in  a 
more  satisfactory  form.  His  account  of  the  process  of  know- 
ledge in  his  lopcal  treatises  exhibits  the  idealistic  bent  in  its 
clearest  form.  This  is  as  far  removed  as  possible  either  from 
dualism  or  from  empiricism.  The  universal  is  tl^  real;  it  is 
that  which  gives  coherence  and  individuality  to  the  particulars 
of  sense  which  apart  from  it  are  like  the  routed  or  disbanded 
units  of  an  army.  Still  more  manifestly  in  his  Ethics  and 
PolUics  Aristotle  makes  it  clear  that  it  is  the  common  or  universal 
will  that  gives  substance  and  reality  to  the  individuaL  In  spite 
of  these  and  other  anticipations  of  a  fuller  idealism,  the  idea 
remains  as  a  form  imposed  from  without  on  a  reality  otherwise 
conceived  ni  as  independent  of  it.  As  we  advance  from  the  logic 
to  the  metaphysics  and  from  that  to  his  ontology,  it  becomes 
clear  that  the  concepts  are  only  **  categories  "  or  predicates  of 
a  reaUty  lying  outside  of  them,  and  there  is  an  ultimate  division 
between  the  world  as  the  object  or  matter  of  thought  and  the 
thinking  or  moving  principle  which  gives  its  life.  It  is  this 
that  gives  the  Aristotelian  doctrine  in  its  more  abstract  state- 
ments an  air  of  uncertainty.  Yet  besides  the  particular  contri- 
bution that  Aristotle  made  to  idealistic  philosophy  in  his  logical 
and  ethical  interpretations,  he  advanced  the  case  in  two  direc- 
tions, (a)  He  made  it  clear  that  no  explanation  of  the  worid 
could  be  satisfactory  that  was  not  based  on  the  notion  of  con- 
tinuity in  the  sense  of  an  order  of  existence  in  which  the  reality 
of  the  lower  was  to  be  sought  for  in  the  extent  to  which  it  'gave 
expression  to  the  potentialities  of  its  own  nature — which  were 
also  the  potentialities  of  the  whole  of  which  it  was  a  part.  <fr) 
From  this  it  followed  that  difficult  as  we  might  find  it  to  explain 
the  relation  of  terms  so  remote  from  each  other  as  sense  and 
thought,  the  particular  and  the  universal,  matter  and  mind, 
these  oppositions  cannot  in  their  nature  be  absolute.  These 
truths,  iMwever,  were  hidden  from  Aristotle's  successors,  who 
for  the  most  part  lost  the  thread  which  Socrates  had  put  into 
their  hand.  When  the  authority  of  Aristotle  was  again  invoked, 
it  was  its  dualistic  and  formal,  not  its  idealistic  and  metaphysical, 
side  that  was  in  harmony  with  the  spirit  of  the  age.  Apart  from 
one  or  two  of  the  greatest  minds,  notably  Dante,  what  appealed 
to  the  thinkers  of  the  middle  ages  was  not  the  idea  of  reality 
as  a  progressive  seU-revelatlon  of  an  inner  principle  working 
through  nature  and  human  life,  but  the  formal  principles  of 
classification  which  it  seemed  to  offer  for  a  material  of  thought 
and  action  given  from  another  source. 
•Modem  like  andent  idealism  came  into  being  as  a  correction 


of  the  view  that  threatened  to  resolve  the  world  of  matter  and 
mind  alike  into  the  changing  manifestations  of  some 
single  non-qHrituai  force  or  substance.  While, 
however,  andent  phUoaophy  may  be  said  to  have 
been  unilinear,  inodem  philosophy  had  a  twofold  origin, 
and  tin  the-time  of  Kant  may  be  said  to  have  pursued  two 
independent  courses. 

All  frfiilosophy  is  the  search  for  reality  and  rational  certainty 
as  opposed  to  jqoere  formalism  on  the  one  hand,  to  authority 
and  dogmatism  on  the  other.  In  this  sense  modem  philosophy 
had  a  common  root  in  revolt  against  medievalism.  In  Eng^nd 
this  revolt  sou|^t  for  the  certainty  and  deamess  that  reason 
requires  in  the  assurance  of  an  outer  world  given  to  immediate 
sense  experience;  on  the  continent  of  Europe,  in  the  assurance 
of  an  inner  world  given  immediately  in  thought.  Though 
starting  from  apparently  opposite  poles  and  following  widely 
different  courses  the  two  movements  led  more  Oft  less  directly 
to  the  same  results.  It  is  easy  to  uncterstand  how  English 
empiridsm  issued  at  once  in  the  trenchant  naturalism  of  Hobbes. 
It  is  less  comprehensible  how  the  Cartesian  philosophy  from 
the  starting-point  of  thought  allied  itself  with  a  similar  point 
of  view.  This  can  be  understood  only  by  a  study  of  the  <ktaib 
of  Descartes'  philosophy  (see  Caktesxanism).  Suffice  it  to  say 
that  in  qMte  <rf  its  spiritualistic  starting-point  its  general  result 
was  to  give  a  stimulus  to  the  prevailing  sdentific  tendency  k% 
represented  by  Galileo,  Kepler  and  Harvey  to  the  prindple 
of  mechanical  explanations  of  the  phenomena  of  the  universe. 
Trae  it  was  precisely  against  this  that  Descartes'  immediate 
successors  striiggled.  But  the  time-spirit  was  too  strong  for 
them.  Determinism  had  other  forms  besides  that  of  a  crade 
materialism,  and  the  direction  that  Malebranche  succeeded 
in  giving  to  q)eculaUon  led  only  to  the  more  complete  denial 
of  freedom  .and  individuality  in  the  all-devouring  pawtlwi^iw  of 
Spinoza. 

The  foundations  of  idealism  in  the  inodem  seme  were  laid 
by  the  thinkers  who  sought  breathing  room  for  mind  and  will 
in  a  deeper  analysis  of  the  relations  of  the  subject  to    ^   .  . 
the  world  that  it  knows.    From  the  outset  English  ' 

philosophy  had  a  leaning  to  the  psychological  point  of 
view,  and  Lock6  was  only  carrying  on  the  tradition  of  his 
predecessors  and  particularly  of  Hobbes  in  definitdy  accepting 
it  as  the  basb  of  his  Essay,  It  was,  however,  Berkeley  who  first 
soui^t  to  utilize  the  condusions  that  were  implidt  in  Locke's 
starting-point  to  disprove  "  the  systems  of  impious  and  profane 
persons  which  exdude  all  freeedom,  intelligence,  and  design 
from  the  formation  of  things,  and  instead  thereof  make  a  sdf- 
existent,  stupid,  unthinking  substance  the  root  and  origin  of 
all  bdngs."  Berkdey's  statement  of  the  view  that  all  knowledge 
is  relative  to  the  sul^ect — that  ik>  object  can  be  known  except 
under  the  form  which  our  powers  of  sense-perception,  our 
memory  and  imagination,  our  notions  and  inference,  give  it — 
is  still  the  most  striking  and  convindng  that  we  po^srw     To 


have  established  this  position  was  a  great  step  in  speculation. 
Henceforth  ordinary  dogmatic  dualism  was  exduded  from 
philosophy;  any  attempt  to  revive  it,  whether  with  Dr  Johnson 
by  an  appeal  to  conunon  prejudice,  or  in  the  more  reflective 
Johnsonianism  of  the  i8th<entury  Scottish  philosophers,  most 
be  an  anachronism.  Equally  impossible  was  it  thenceforth 
to  assert  the  mediate  or  immediate  certainty  of  material  suhstance 
as  the  cause  dther  of  events  in  nature  or  of  sensations  in  our- 
sdves.  But  with  these  advances  came  the  danger  of  falling 
into  error  from  which  common-sense  dualism  and  naturalistic 
monism  were  free.  From  the  point  of  view  which  Berkeley 
had  inherited  from  Locke  it  seemed  to  follow  that  ix>t  only 
material  substance,  but  the  whole  conception  of  a  wwld  of 
objects,  is  at  most  an  inference  from  subjective  modifications 
which  are  the  only  immediately  certain  objects  of  knowledge. 
The  implications  of  such  a  view  were  first  deariy  ai^tarent 
when  Hume  showed  that  on  the  basis  of  it  there  seemed  to  be 
nothing  that  we  could- confidently  affirm  except  the  order  of 
our  own  impressions  and  ideas.  This  being  so,  not  only  were 
physics  and  mathematict  impossible  as  srirnces  of  neceasaiy 
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objective  troth,  bat  our  apparent  consdousnos  of  a  penaaneQt 
Mif  and  object  alike  must  be  delusive. 

It  was  these  pandoies  that  Kant  sought  to  rebut  by  a  more 
thonraghgolng  critidsm  of  the  basis  of  knowledge  the  sub- 
stance of  which  is  summed  up  in  his  celebrated  Refuta- 
tion of  Idealism,'  wherein  he  sought  to  undermine 
Hume's  scepticism  by  carrying  it  one  step  further  and  demon- 
strating that  not  only  is  all  knowledge  of  self  or  object  excluded, 
but  the  consciousness  of  any  series  of  impressions  and  ideas 
b  itself  impossible  except  in  relation  to  some  external  per- 
manent and  universally  accepted  world  of  objects. 

But  Kant's  refutation  of  subjective  idealism  and  his  vindica- 
tion of  the  place  of  the  object  can  be  fully  understood  only 
when  we  take  into  account  the  other  defect  in  the 
teaching  of  his  predecessors  that  he  sought  in  his 
CrUiqm  to  correct.  In  continental  philosophy  the  reaction 
against  mechanical  and  pantheistic  explanations  of  the  universe 
found  even  more  definite  utterance  than  in  English  psychological 
empiricism  in  the  metaphysical  system  of  Leibnitz,  whose  theory 
of  sdf-determined  monadi  can  be  understood  only  when  taken 
in  the  fight  of  the  assertion  of  the  rights  of  the  subject  against 
the  substance  of  Spinoxa  and  the  atoms  of  the  materialist. 
But  Leibnitx  also  anticipated  Kant  in  seeking  to  correct  the 
empifical  point  of  view  of  the  English  philosophers.  True, 
sense-given  material  is  necessary  in  order  that  we  may  have 
thought.  '*But  by  what  means."  he  asks,  **can  experience 
and  the  senses  ipve  ideas?  Has  the  soul  windows?  Is  it  like 
a  writing  tablet?  Is  it  h'ke  wax?  It  is  plain  that  ail  those 
who  tUnk  thus  of  the  soul  make  it  at  bottom  corporeal.  True, 
aotUng  is  in  the  intdlect  which  has  not  been  in  the  senses,  but 
we  must  add  except  the  inteUect  itself.  The  soul  contains  the 
DotionB  of  being,  substance,  unity,  identity,  cause,  perception, 
itasoning  and  many  othen  which  the  senses  cannot  give  " 
iS^Mtmrnx  tssais,  ii.  i ).  But  Leibnitz's  conception  of  t  he  priority 
of  spirit  bad  too  fittle  foundation,  and  the  different  elements 
he  won^A  to  combine  were  too  loosely  related  to  one  another 
to  stand  the  strain  of  the  two  forces  of  empiricism  and  material- 
ism thai  were  opposed  to  his  idealism.  More  particularly  by 
the  confusion  in  which  he  left  the  relation  between  the  two 
kpcal  principles  of  identity  and  of  sufBdent  reason  underlying 
respectively  analytic  and  synthetic,  deductive  and  inductive 
thooght,  he  may  be  said  to  have  undermined  in  another  way 
the  idealism  he  strove  to  establish.  It  was  in  seeking  to  dose 
np  the  6ssure  in  his  system  represented  by  this  dualism  that  his 
ncocsKTS  succeeded  only  in  adding  weakness  to  weakness  by 
icdodng  the  principle  of  suihdent  reason  to  that  of  formal 
identity  (see  WoLrr)  and  representing  all  thought  as  in  essence 
analytic.  From  thn  it  immediately  followed  that,  so  far  as  the 
ooBJiesioB  of  our  experiences  of  the  external  worid  does  not  show 
ftaeif  ifRdndble  to  that  of  formal  identity,  it  must  remain  un- 
intdUi^bie.  As  emfrfridsm  had  foundered  on  the  difficulty  of 
showing  how  our  thoughts  could  be  an  object  of  sense  experience, 
to  Leibnitxian  formalkm  foundered  <m  that  of  understanding 
how  the  materia]  of  sense  could  be  an  object  of  thought.  On 
as  00  the  other  sdentific  demonstration  was  impossible. 
otmnity  to  which  philosophy  had  been  brought  by 
on  the  one  hand  and  formalism  on  the  other  was 
Kant's  opportunity.  Leibnitz's  principle  of  the  "  nisi 
iatellectus  ipse  **  was  expanded  by  him  into  a  demon- 
stf^tioa  the  completcst  yet  effected  by  philosophy  of  the  part 
played  by  the  subject  not  merely  in  the  manipulation  of  the 
■utcrial  of  experience  but  in  the  actual  constitution  of  the 
object  that  is  known.  On  the  other  hand  he  insisted  on  the 
synthetic  character  of  this  activity  without  which  it  was  im- 
pnsaiMr  to  fet  beyond  the  drde  of  our  own  thoughts.  The  parts 
of  the  Crittqm  of  fwn  Jtcoxm,  more  particulariy  the  "  Deduction 
of  the  Categories  '*  in  which  this  theory  ii  worked  out,  may  be 
Slid  to  have  bid  the  foundation  of  modem  idealism — "  articulum 
ttantb  aul  cadentb  doctrinac."  In  spite  of  the  defects  of  Kant 's 
staiement^to  which  it  is  necessary  to  return — the  place  of  the 
coacepts  and  idcab  of  the  mind  and  the  synthetic  organizing 
sjCrttk  d.  tmMtm  Vtnmnft,  p.  197  (ed.  Hartenstdn). 


activity  which  these  Involve  was  established  with  a  trencfaancy 
which  has  been  acknowledged  by  all  schools  aUke.  The 
"  Copemican  revolution  "  which  he  daimed  to  have  effected 
may  be  said  to  have  become  the  starting-point  of  all  modem 
phflosophy.  Yet  the  divergent  uses  that  have  been  made  of  it 
witness  to  the  ambiguity  of  his  statement  which  is  traceable 
to  the  fact  that  Kant  was  himself  too  deeply  rooted  in  the 
thought  of  his  predecessors  and  carried  with  him  too  much  of 
their  ^irit  to  be  able  entirely  to  free  himself  from  their  assump- 
tions and  abstractions.  His  philo8<^hy  was  more  like  Michad- 
angelo's  famous  sculpture  of  the  Dawn,  a  spirit  yet  encumbered 
with  the  stubble  of  the  material  from  which  it  was  hewn,  than 
a  clear  cut  figure  with  unmistakable  outlines.  Chief  among 
these  encumbering  presuppositions  was  that  of  a  fundamental 
distinction  between  perception  and  conception  and  consequent 
upon  it  between  the  synthetic  and  the  analytic  use  of  thought. 
It  is  upon 'this  in  the  last  resort  that  the  distinction  between 
the  phenomenal  worid  of  our  experience  and  a  noumenal  worid 
beyond  it  is  founded.  Kant  percdves  that "  perception  without 
conceptioh  is  blind,  conception  without  perception  is  empty," 
but  if  he  goes  so  far  ought  he  not  to  have  gone  still  further  and 
inquired  whether  there  can  be  any  perception  at  all  without  a 
concept,  any  concept  which  does  not  presuppose  a  precept,  and, 
if  this  is  impossible,  whether  the  distinction  between  a  world 
of  appearance  which  is  known  and  a  worid  of  thingi-in-themsdyes 
which  is  not,  is  not  iUusory  ? 

It  was  by  asking  predsdy  these  questions  that  Hegd  gave 
the  finishing  strokes  to  the  Kantian  philosophy.  The  starting- 
point  of  all  valid  philosophy  must  be  the  perception  ^^^ 
that  the  essence  of  all  consdous  apprehension  is  the  ^**^ 
union  of  opposites— of  which  that  of  subject  and  object  is  the 
most  fundamental  and  all-pervasive.  True,  before  differences 
can  be  united  they  must  have  been  separated,  but  this  merdy 
proves  that  differentiation  or  analyas  is  only  one  factor  in  a 
single  process.  Equally  fundamental  is  the  dement  of  synthesis. 
Nor  is  it  possible  at  any  point  in  knowledge  to  prove  the  existence 
of  a  merely  given  in  whose  construction  the  thinking  subject 
has  played  no  part  nor  a  merely  thinking  subject  In  whose 
structure  the  object  is  not  an  organic  factor.  In  coming,  as  at 
a  certain  point  in  its  devdopment  it  docs,  to  the  consdousness 
of  an  object,  the  mind  does  not  find  itself  in  the  presence  of  an 
opponent,  or  of  anything  essentially  aUen  to  itsdf  but  of  that 
which  gives  content  and  stability  to  its  own  existence.  Ttue, 
the  stability  it  seems  to  find  in  it  is  incomplete.  The  object 
cannot  rest  in  the  form  of  its  inlmediate  appearance  without 
involving  us  in  contradiction.  The  sun  does  not  **  rise,"  the 
dew  does  not "  f  alL"  B  ut  this  only  means  that  the  unity  between 
subject  and  object  to  which  the  gift  of  consdousness  commits 
us  is  incompletdy  realized  in  that  appearance:  the  apparent 
truth  has  to  submit  to  correction  and  supplementation  before 
it  can  be  accepted  as  real  truth.  It  does  not  mean  that  there  is 
anywhere  a  mere  fact  which  is  not  also  an  interpretation  nor 
an  interpreting  mind  whose  ideas  have  no  hold  upon  fact.  From 
this  it  follows  that  ultimate  or  absolute  reality  is  to  be  sought 
not  beyond  the  repon  of  experience,  but  in  the  fullest  and  most 
harmonious  statement  of  the  facts  of  our  experience.  True  a 
completdy  harmonious  worid  whether  of  theory  or  of  practice 
remains  an  ideal.  But  the  fact  that  we  have  already  in  part 
realized  the  ideal  and  that  the  degree  in  which  we  have  reaUzM 
it  is  the  degree  in  which  we  may  regard  our  experience  as  trust- 
worthy, is  proof  that  the  ideal  is  no  mere  idea  as  Kant  taught, 
but  the  very  substance  of  reality. 

IntelUgible  as  this  development  of  Kantian  idealism  seems 
in  the  light  of  subsequent  philosophy,  the  first  statement  of 
it  in  Hegd  was  not  free  from  obscurity.    The  unity 
of  opposites  translated  into  its  most  abstract  terms   /^" 
as  the  **  identity  of  bdng  and  not-being,"  the  prindple   im 
that  the  *'  real  is  the  rational,"  the  apparent  sub- 
stitution of  "  bloodless  "  categories  for  the  substance   ^f^^ 
of  concrete  reality  gave  it  an  air  of  paradox  in  the  cyta 
of  metaphysidans  while  physidsts  were  scandalized  by  the 
premature  attempts  at  a  complete  philosophy  of  nature  and 


284 


IDEALISM 


UtUny.  Fn  Ihtt  Hifd  was  doubtlcn  pftitly  to  bUmt.  Bui 
philosophical  ciilics  of  his  own  ud  ■  Ulcr  day  ue  not  hncliy 
abscdvcd  from  a  cntaiji  pcrvcniljr  in  biltrprKting  ibat  doclrian 
JD  a  leiiK  predscly  opposite  lo  (hut  in  tthJcfa  ihcy  vere  iDiendAl. 
The  dodrioe  of  the  iinjly  ol  oMiiiuia  M  fu  {n>m  being  the 
denial  of  the  Uw  of  noD-coatiidicltoa  is  founded  oo  an  abioluie 
leliance  apoD  it.  Freed  Imm  pwiot  it  tneAns  thit  in  every 
obicct  of  thought  Iheie  are  difiennl  upccu  or  clemEots  each  of 
which  if  hroufbt  aepaiately  into  consdousiMSS  may  be  so 
emphasiied  ss  to  appear  to  contltdicl  another.  Unity  may  be 
made  to  costndicl  divecsity,  pcniuuieiKC  change,  the  particular 
Ibe  univenal,  individuality  reUtednen.  Ordinary  consdous- 
oesi  ignores  these  "latiat  fire*";  ordinary  discussion  brings 
ihem  to  light  and  dividca  men  into  faciioas  and  parties  over 
Ihcm ;  philtoophy  not  became  il  deoiei  but  because  it  acknow- 
ledges the  liw  nf  non-castradicliiKi  u  lupnine  is  pledged  to 
•eck  a  pcHat  of  view  from  which  (bey  may  be  aeen  to  be  in 
—""''■I  barmony  with  one  anolbel  u  diffeient  tides  of  the  tame 
Irulh.  The  "  nlionalily  ol  the  ml "  bsi  in  like  manner  been 
interpreted  as  intended  to  sanctify  the  emitting  order.  Hegel 
undoubtedly  meant  to  affirm  that  the  actual  was  rational  in 
the  face  of  the  phOos^by  which  Kt  op  lubjeciive  feeling  and 
reason  against  it.  But  idealism  has  insiltcd  Irom  the  time  of 
Flato  on  the  distinction  between  what  il  actual  in  time  and  space 
and  the  reality  that  can  only  partially  be  levealed  in  it.  Hegel 
cairied  this  principle  fuitbet  Ihia  lud  yet  been  done.  His 
pbiase  does  not  therefore  sanctify  the  established  fact  but. 
on  the  coatnry,  declares  that  It  pactlket  ol  reality^nly  so  far 
as  it  embodies  the  ideal  of  a  cobcient  and  stable  system  which 
il  is  not.  As  little  is  idetliun  responsible  for  any  attempt  to 
pass  oH  logical  abatiactioni  for  concrete  reality.  The  "  Lo^c  " 
of  Hegel  is  merely  the  continualian  ol  Kant'a  "  Deduction  "  of 
the  categories  and  ideal  ol  the  reason  which  has  generally  been 
recogniied  as  Ibe  tobemt  of  itlempti  to  set  forth  the  presup- 
posilioni  which  underlie  ill  ciperience.  "  What  Hegel  attempts 
to  ibow  is  just  that  the  categories  by  which  thought  must 
dctennine  its  object  are  stages  In  a  process  that,  be^nning  with 
the  idea  of '  Being,'  Ibe  simplest  of  all  determinations  is  driven 
on  byils  own  dialectic  till  it  reaches  the  idea  of  self -consciousness. 
In  other  words  the  intelligence  when  it  once  begins  to  define 
■n  object  for  itself,  finds  itself  launched  oo  a  movEmenl  of  self' 
uiening  ayniheiis  in  which  it  cannot  stop  until  it  had  recogniied 
that  the  unity  of  the  ob)ect  with  itself  invdves  iti  unity  with 
•n  other  objects  and  with  the  mind  that  knows  it.  Hence, 
whatever  we  begin  by  saying,  we  mult  ullimately  say  ■  mind '  " 
(Caird,  KaiJ,  1 443). 
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ong  unchallenged.  It  bad  its  rooi 
I  in  formi  of  thought  remote  from 
;  it  had  been  formultled  before 
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initiation.  It  is  not.  therefore,  surprising  that  there  ^lOold 
have  been  a  vigorous  reaction.  This  has  taken  mainly  t*ro 
opposite  forms.  On  the  one  hand  the  attack  has  come  fiwn  t])e 
old  ground  of  the  danger  that  is  threatened  to  the  reality  of 

object.  On  the  other  hand  tbe  theory  bas  been  attacked  in  the 
interest  of  the  subject  on  the  ground  that  in  the  statucvtue 

1  recent  ptydio^Kf 


tbe  mind  has  all 
lente.  Norislhe  impression  which  its  eniindalionin  Kant  m 
likely  lo  have  been  lightened  in  this  country  by  the  oMuiexiDo 
that  was  sure  to  be  traced  between  Berkeleyaniim  and  the  oev 
teaching  or  by  the  form  which  tbe  doctrine  received  at  the  haods 
olT.  H.  Green,  in  leading  English  reptesenutive  between  il;a 
and  iSSo.  If  what  is  real  in  things  it  ultimately  oothiog  biu 
tbeit  relations,  and  if  relations  are  inconcdrable  apan  fiom  tbe 
[dating  mind,  what  it  thit  but  the  ditsoiution  of  the  solid  giDUDd 
of  eitemal  r«lity  which  my  contciousnen  leemt  to  auoie  me 
underlies  and  etudes  all  the  conceptual  network  by  whkb 
I  tiy  10  bring  one  part  ol  my  eipetieace  into  conneiion  with 
another  ?  It  is  quite  true  that  modetn  idealitli  like  Beileley 
himself  bave  sought  to  save  themselves  from  tbe  gulf  of  sub- 
jectivism by  calling  in  tbc  aid  of  a  univenal  or  infinite  mind 
or  by  an  appeal  toa  total  or  absolute  experience  to  which  our  own 
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the  cenliT  ol  reality  outside  the  individual  tell  il 
at  the  price  of  reducing  the  reality  of  the  latter  to  an 
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■ad  if  only  one  thing  if  retl  what  hccomei  of  the  many  different 
thiagi  which  again  my  oonsdomneai  aarares  me  are  the  one 
worid  with  whidb  I  can  have  any  practical  concern?  To  meet 
theie  difficulties  and  give  back  to  us  the  assurance  of  the  sub- 
stantiality of  the  world  without  us  it  has  therefore  been  thought 
necessary  to  maintain  two  propositions  which  are  taken  to  be 
the  refutation  of  idealism,  (t)  There  is  given  to  us  immediately 
in  knowledge  a  world  entirely  independent  of  and  different  from 
our  own  impressions  on  the  one  hand  and  the  conceptions  by 
which  we  seek  to  establish  relations  between  them  upon  the 
other.  The  rehtion  of  these  impressions  (and  for  the  matter 
of  that  of  their  inter-relations  among  themselves)  to  our  minds 
is  only  one  out  of  many.  As  a  leading  writer  puts  it:  "  There 
is  sudi  a  thing  as  greenness  having  various  relations,  among 
wtken  that  of  being  perceived."'  (2)  Things  may  be,  and  may 
be  known  to  be  simply  different.  They  may  exclude  one  another, 
exist  so  to  speak  in  a  condition  of  armed  neutrslity  to  one  another, 
without  being  positively  thereby  related  to  one  another  or  altered 
by  any  diange  taking  place  in  any  of  them.  As  the  same  writer 
pots  it:  *'  There  is  such  a  thing  as  numerical  difference,  different 
from  conceptual  difference,"*  or  expressing  the  same  thing  in 
other  words  "  there  are  relations  not  grounded  in  the  nature  of 
the  related  terms." 

In  this  double-barrelled  criticism  it  is  important  to  distinguislr 
what  is  really  relevant.  Whatever  the  shortcomings  of  individual 
writers  may  be,  modem  idealism  differs,  as  we  have  seen,  from 
the  arrested  idealism  of  Berkeley  precisely  in  the  point  on  which 
dualism  insists.  In  all  knowledge  we  are  in  touch  not  merely 
with  the  self  and  its  passing  states,  but  with  a  real  object  which 
is  different  from  them.  On  this  head  there  is  no  difference, 
and  idealism  need  have  no  difficulty  in  accepting  all  that  its 
opponents  here  contend.  The  difference  between  the  two 
theories  does  not  consist  in  any  difference  of  emphasis  on  the 
objective  side  of  knowledge,  but  in  the  standard  by  which  the 
nature  of  the  object  is  to  be  tested — the  difference  is  logical 
not  metaphysical--  it  concerns  the  definition  of  truth  or  fabity 
in  the  knowledge  of  the  reality  which  both  admit.  To  idealism 
there  can  be  no  ultimate  test,  but  the  possibility  of  giving  any 
(act  which  claims  to  be  true  its  place  in  a  coherent  system  of 
mutoaDy  related  truths.  To  this  dualism  opposes  the  doctrine 
thai  truth  and  falsehood  are  a  matter  of  mere  immediate 
intoitioa:  *'  There  is  no  problem  at  all  in  truth  and  falsehood, 
some  pcopositions  are  true  and  some  false  just  as  some  roses  are 
red  and  some  white."*  The  issue  between  the  two  theories 
under  this  head  may  here  be  left  with  the  remark  that  it  is  a 
cvrioos  comment  00  the  k>gic  of  dualism  that  setting  out  to 
vindicate  the  reality  of  an  objective  standard  of  truth  it*  should 
end  in  the  most  subjective  of  all  the  way  a  thing  appears  to  the 
iadividoal.  The  criticism  that  applies  to  the  first  of  the  above 
contentions  applies  mutatis  mutandis  to  the  second.  As  idealism 
dificTS  from  Berkeleyanism  in  asserting  the  reality  of  an  "  ex- 
ternal" worid  te  It  differs  from  Spinozism  in  asserting  the 
reality  of  difl'erenoe  within  it.  Determination  is  not  merely 
Bcgatioo.  Ob  this  head  there  need  be  no  quarrd  between 
it  and  dualism.  Ours  is  a  many-sided,  a  many-coloured  world. 
The  point  of  conflict  again  lies  in  the  nature  and  ground  of 
the  assigned  differences.  Dualism  meets  the  assertion  of  absolute 
unity  bjr  the  counter  assertion  of  mere  difference.  But  if  it 
is  an  error  to  treat  the  unity  of  the  worid  as  its  only  real  aspect, 
it  is  eqoaOy  an  error  to  treat  its  differences  as  something  ulti- 
Bsatdy  irreducible.  No  philoaophy  founded  on  this  assumption 
is  likdy  to  maintain  itself  against  the  twofold  evidence  of 
aodcni  psychology  and  modem  logic  According  to  the  first 
the  world,  whether  looked  at  from  the  side  of  our  perception 
or  from  the  side  of  the  object  perceived,  can  be  made  intelligible 
only  when  we  accept  it  for  what  it  is  as  a  real  continuity.  Differ- 
ences, of  coiase,  there  are;  and,  if  we  like  to  say  so,  every  differ- 
ence is  oniqae,  but  this  does  not  mean  that  they  are  given  in 
ahioliite  iadependenco  of  everything  else,  "  fired  at  us  out  of 

•  See  Jlini,  New  Scries,  xH.  p.  433  aoq. 

«  Prmut^imgM  of  the  AriMotelian  Soaety  (1900-1901),  p.  1 10. 

•  JftM  New  Scries.  xiU.  p.  S^J:  cf.104.3sa 


a  cannon.**  They'bear  a  definite  relation  to  the  structure  of  our 
phsrsical  and  psychical  nature,  and  correspond  to  definite  needs 
of  the  subject  that  manifesU  itself  therein.  Similarly  from 
the  side  of  logic.  It  is  not  the  teaching  of  idealism  alone  but 
of  the  facts  which  logical  analysis  has  brought  home  to  us  that 
all  difference  in  the  last  resort  finds  iu  ground  in  the  quality 
or  content  of  the  things  differentiated,  and  that  this  difference 
of  content  shows  in  turn  a  double  strand,  the  strand  of  sameness 
and  the  strand  of  otherness— that  in  which  and  that  by  which 
they  differ  from  one  another.  Idealism  has,  of  course,  no  quarrd 
with  numerical  difference.  All  difference  has  its  numerical 
aspect:  two  different  things  kie  always  two  both  in  knowledge 
and  in  reah'ty.  What  it  cannot  accept  is  the  doctrine  that  there 
are  two  things  which  are  two  in  themsdves  apart  from  that 
which  makes  them  two— which  are  not  two  of  something.  So 
far  from  establishing  the  trath  for  which  duaUsm  is  itself  con-, 
cemcd — the  reality  of  all  differences — such  a  theory  can  end 
only  in  a  scepticism  as  to  the  reality  of  any  difference.  It  is 
difficult  to  see  what  real  difference  there  can  be  between  things 
which  are  differences  of  nothing. 

n.  More  widespread  and  of  more  serious  import  is  the 
attack  from  the  other  side  to  which  since  the  publication  of 
A.  Seth's  Hegdianism  and  Personality  (1887)  and  W.  James's 
Will  to  Believe  (1903)  idealism  has  been  subjected.  Here  also 
it  is  important  to  distinguish  what  is  relevant  from  what 
is  irrdevant  in  the  line  of  criticism  represented  by  these 
writers.  There  need  be  no  contradiction  between  idealism  and 
a  reasonable  pragmatism.  In  so  far  as  the  older  doctrine  is 
open  to  the  charge  of  ne^ecting  the  conative  and  tdeological 
side  of  experience  it  can  afford  to  be  gratdul  to  its  critics  for 
recalling  it  to  its  own  eponymous  prindple  of  the  priority  of 
the  "ideal"  to  the  "idea," of  needs  to  the  conception  of  thdr 
object.  The  real  issue  comes  into  view  in  the  attempt,  under-, 
taken  in  the  interest  of  freedom,  to  substitute  for  the  notion  of 
the  worid  as  a  cosmos  pervaded  by  no  discernible  prindple 
and  in  its  essence  indifferent  to  the  form  impressed  upon  it  by 
its  active  parts. 


To  the  dder  idealism  as  to  the  new  the  essence  of  mind  or  spirit 
is  freedom.  But  the  Kuarantee  of  freedom  is  to  be  lought  for  not 
in  the  denial  of  law,  but  in  the  whde  nature  of  mind  and  its  relation 
to  the  structure  of  experience.  Wilkout  mind  no  orderly  world:  only 
through  the  action  of  the  subject  and  its  "  idess  "  are  the  con- 
fused and  incoherent  data  of  aease-perception  (themselves  shot 
throuffb  with  both  strands)  tmilt  up  into  that  system  of  things 
we  cul  Nature*  and  which  stands  out  against  the  subject  as  the 
body  stands  out  against  the  soul  whoae  functioning  may  be 
■aid  to  have  created  it.  On  the  other  hand,  wtthaiU  the  world  no 
mind:  only  through  the  action  of  the  environment  upon  the  subject 
is  the  idealixtng  activity  in  which  it  finds  its  being  called  into  exist- 
ence. Herein  lies  the  pofsdox  which  is  also  the  deepest  truth  of  our 
spiritual  life.  In  interpreting  its  environment  first  as  a  world  of 
things  that  seem  to  stand  in  a  relation  of  exclusion  to  one  another 
and  to  itseb,  then  as  a  natural  system  ^vemed  by  rigid  mechanical 
necessity,  the  mind  can  vet  feel  that  in  its  verv  opposition  the  worid 
is  akin  to  it,  bone  of  its  bone  and  flesh  of  its  flesh.  What  is  true  ol 
mind  is  true  of  will.  Idealism  starts  from  the  relativity  of  the 
worid  to  purposive  consciousness.  But  this  again  may  be  so  stated 
as  to  represent  only  one  side  of  the  truth.  It  b  equally  true  that 
the  will  is  relative  to  the  world  of  objects  and  interests  to  which 
It  is  attached  through  instincts  and  feelings,  habits  and  sentiments. 
In  isolation  from  its  object  the  will  is  as  much  an  abstraction  as 
thought  apart  from  the  world  of  percepts,  memories  and  associations 
which  give  it  content  and  stability.  And  just  as  mind  does  not  lose 
but  gain  in  individuality  in  proportion  as  it  parts  with  any  claim 
to  the  capricious  determination  of  what  iu  worid  shall  be,  and 
becomes  dominated  by  the  conception  of  an  order  which  is  immutable 
so  the  will  becomes  tree  and  "  personal  "  in  proportion  as  it  identifies 
itself  with  objects  and  interests,  and  subordinates  itself  to  laws  and 
requirements  which  involve  the  suppression  of  all  that  is  merely 
arbitrary  and  subjective.  Here,  too,  subject  and  object  grow 
together.  The  power  and  vitality  of  the  one  is  the  power  and 
viuftty  of  the  other,  and  this  is  so  because  they  are  not  two  thinn 
with  separate  roots  but  are  both  rooted  in  a  common  reality  which, 
while  it  includes,  is  more  than  either. 

Passing  by  these  contentions  as  unmeaning  or  Irrelevant  and  sedng 
nothing  but  irrecondlable  contradiction  between  the  conceptions 
of  the  world  as  immutable  law  and  a  self-determining  subject 
pcagmatism  (f.v.)  seeks  other  means  of  vindicating  the  realicy  of 
ireraom.  It  agrees  with  older  forms  of  libertarianism  in  taking  its 
stand  on  the  fact  of  spontaneity  as  primary  and  self-cvidenang. 
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tNit  it  is  not  oonteot  to  aunert  its  exiiteiioe  tide  by  tide  with  rigidly 
determined  sequence.  1 1  carries  the  war  into  the  camp  ol  the  enemy 
by  seeking  to  demonstrate  that  the  completely  determined  action 
which  is  set  over  against  freedom  as  the  basis  of  explanation  in  the 
material  worid  is  merely  a  hypothesis  which,  while  it  serves  suffi- 
ciently wdl  the  limited  purpose  for  which  it  is  devised,  is  incapable 
of  verification  in  the  ultimate  constituents  of  physical  nature. 
There  seems  in  fact  nothing  to  prevent  us  from  holdmg  that  while 
natural  laws  express  the  average  tendencies  of  multitudes  they  give 
no  clue  to  the  movement  of  individuals.  Some  have  gone  farther 
and  argued  that  from  the  nature  of  the  case  no  causal  explanation 
of  any  ml  change  in  the  world  of  things  is  poesible.  A  cause  is 
that  which  contains  the  effect  ("  causa  aequat  effectum  "),  but  this 
as  precisely  what  can  never  be  proved  with  resoect  to  anything  that 
b  daimea  as  a  real  cause  in  tne  concrete  wond.  Everywhere  the 
effect  reveals  an  dement  which  is  indiscoveiable  in  the  cause  with 
the  result  that  tht  identity  we  seek  for  ever  eludes  us.  Even  the 
resultant  of  mechanical  forces  refuses  to  resolve  itself  into  its  con- 
stituents. In  the  "  resultant "  there  is  a  new  direction,  and  with 
it  a  new  quality  the  component  forces  of  which  no  analysis  can 
discover.* 

It  is  not  here  possible  to  do  more  than  indicate  what  appear 
to  be  the  valid  dements  in  these  two  conflicting  interpretations 
of  the  requirements  of  a  true  idealism.  On  behalf  of  the  older 
it  may  be  confidently  affirmed  that  no  solution  is  Ukdy  to  find 
general  acceptance  which  involves  the  rejection  of  the  conception 
of  unity  and  intelligible  order  as  the  primary  pnndple  of  our 
world.  The  assertion  of  this  principle  by  Kant  was,  we  have 
seen,  the  comer-stone  of  idealistic  philosophy  in  general,  under- 
lying as  it  does  the  conception  of  a  permanent  subject  not  less 
than  that  of  a  permanent  object.  As  little  from  the  side  of 
knowledge  is  it  likdy  that  any  theory  will  find  acceptance  which 
reduces  all  thought  to  a  process  of  analysis  and  the  discovery  of 
abstract  identity.  There  is  no  logical  prinaple  which  requires 
that  we  should  derive  qualitative  change  by  logical  analysis  from 
quantitative  difference.  Everywhere  expenence  is  synthetic: 
it  gives  us  multiplidty  in  unity.  Explanation  of  it  does  not 
require  the  annihilation  of  all  differences  but  the  apprehension 
of  them  in  organic  rdation  to  one  another  and  to  the  whole 
to  which  they  bdong.  It  was,  as  we  have  seen,  this  conception 
of  thought  as  essentially  synthetic  for  which  Kant  paved  the 
way  in  his  polemic  against  the  formalism  of  his  continental 
predecessors.  The  revival  as  in  the  above  argument  of  the  idea 
that  the  function  of  thought  is  the  elimination  of  difference, 
and  that  rational  connexion  must  fail  where  absolute  identity 
is  indiscoverable  merdy  shows  how  imperfectly  Kant's  lesson 
has  been  learned  by  some  of  those  who  prophesy  in  his  name. 
'  Finally,  apart  from  these  more  academic  arguments  there  is 
an  undoubted  paradox  in  a  theory  which,  at  a  moment  when  in 
whatever  direction  we  look  the  best  inspiration  in  poetry, 
sodology  and  physical  science  comes  from  the  idea  of  the  unity 
of  the  world,  gives  in  its  adhesion  to  pluralism  on  the  ground 
of  its  preponderating  practical  value. 

On  the  other  hand,  idealism  would  be  false  to  itself  if  it  inter- 
preted the  unity  which  it  thus  seeks  to  establish  in  any  sense 
that  is  incompatible  with  the  validity  of  moral  distinctions  and 
human  responsibility  in  the  fullest  sense  of  the  term.  It  would 
on  its  dde  be,  indeed,  a  paradox  if  at  a  time  when  the  validity  of 
human  ideals  and  the  responsibility  of  nations  and  individuals 
to  realize  them  is  more  universally  recognized  than  ever  before 
on  our  planet,  the  philosophical  theory  which  hitherto  has  been 
chiefly  identified  with  thdr  vindication  should  be  turned  against 
them.  Yet  the  depth  and  extent  of  the  dissatisfaction  are 
suffident  evidence  that  the  most  recent  devdopments  are  not 
free  from  ambiguity  on  this  vital  issue. 

What  is  thus  suggested  is  not  a  rash  departure  from  the  general 

point  of  view  of  idealism  (by  its  achievements  in  every  fidd 

to  which  it  has  been  applied,  "  stat  mole  sua  ")  but  a  cautious 

inquiry  into  the  possibility  of  reaching  a  conception  of  the  world 

'  The  most  strikxngstatement  of  this  argument  is  to  be  found  in 
Boutroux's  treatise  D«  la  conHngeiue  des  lots  de  la  nature,  first 
puUished  in  1874  and  reprinted  without  alteration  in  1905.  The 
■ame  general  line  of  thought  underlies  James  V/Ard's  Naturalism  and 
AiMosiicism  (2nd  ed.,  1903),  and  A.  J.  Balfour's  Foundations  of 
£«(te/(8thed..  1901).  H.  Ber^son's  works  on  the  other  hand  contain 
the  dements  of  a  reconstruction  similar  in  q>irit  to  the  suggestions 
of  the  present  article. 


in  which  a  place  can  be  found  at  once  for  the  idea  of  tmity  and 
determination  and  of  movement  and  freedom.  Any  atteoqit 
here  to  antidpate  what  the  course  of  an  idealism  iaapired  by 
such  a  q>irit  of  caution  and  comprehension  is  likdy  to  Imb  cannot 
but  appear  dogmatic 

Yet  it  may  be  permitted  to  make  a  suggestion.  TkUiy  for 
granted  the  unity  01  the  world  idealism  is  committed  to  interpret  it 
as  sfnritiial  as  a  unity  of  q>iritSb  This  is  implied  in  the  phrase  by 
which  ic  has  sought  to  ngnalize  its  break  with  Spinosism:  **  from 
substance  to  subject.  Tne  universal  or  infinite  is  one  that  reafiaes 
itself  in  finite  particuUr  minds  and  wills,  not  as  aoddents  or  imperfect 
tions  of  it,  but  as  its  essential  form.  These  on  their  side,  to  be  sulriect 
in  the  true  sense  must  be  conceived  of  as  possessing  a  life  which  is 
truly  their  own,  the  expression  of  their  own  nature  as  self-deter> 
minant.  In  saying  subject  we  say  sdf,  in  saying  sdf  we  asy  free 
creator.  No  conception  of  the  inuiite  can  th«efore  be  true  which 
does  not  leave  room  for  movement,  process,  free  creation.  Oldneat, 
samenns,  permanence  of  principle  and  direction,  these  must  be, 
otherwise  there  is  notkini\  but  newness  of  embodiment,  r^wfwicf, 
realization  also,  otherwise  nothing  is. 

Now  it  is  just  to  these  implications  in  the  idea  of  spint  that  irrwr 
of  the  prominent  recent  expositions  of  Idealism  seem  to  have  failed 
to  do  justice.  They  have  failed  particulariy  when  they  have  left 
the  idea  of  "  determination  "  unpurged  of  the  suggestion  of  time 
succession.  The  very  word  lends  itmf  to  this  mistake.  Idealists 
have  gone  beyond  others  in  asserting  that  the  subject  in  the  sense  of 
a  bdng  which  merdy  repeats  what  has  gone  bdore  is  timdesB.  This 
involves  that  its  activity  cannot  be  truly  oonodved  of  as  iacloded 
in  an  antecedent,  as  an  effect  in  a  cause  or  one  term  of  an  equation 
in  the  other.  As  the  activity  of  a  subject  or  ^Mrit  it  is  cssestially 
a  new  birth.  It  is  this  failure  that  has  led  to  the  present  revolt 
against  a  "  block  umverse."  But  the  difficulty  u  not  to  be  net  by 
running  to  the  oi>posite  extreme  in  the  assertion  of  a  loose  and 
ramshackle  one.  This  is  merely  another  way  of  perpetuatiag  the 
mistake  of  allowing  the  notion  of  determination  by  am  oAer  or  a 
preceding  to  continue  to  dominate  us  in  a  region  where  we  have  in 
reality  passed  from  it  to  the  notion  of  determination  by  self  or  by 
self-acknowledged  ideals.  As  the  correction  from  the  one  skfe 
consists  m  a  more  whole-hearted  acceptance  of  the  conceptioa  of 
deteraunation  by  an  ideal  as  the  essence  of  mind,  so  from  tne  other 
side  it  must  consist  in  the  recognition  of  the  valuelessness  of  a  f  reedoea 
which  does  not  mean  submission  to  a  self^chosen,  though  not  sdf- 
created,  law. 

The  solution  here  suggested  is  probably  more  likdy  to  meet  with 
opposition  from  the  side  of  Idealism  than  of  PragnatiaB.  It 
involves,  it  will  be  said,  the  reality  of  time,  the  dependence  of  the 
Infinite  in  the  finite,  and  therewith  a  departure  from  the  whole  fine 
of  Hegdian  thought.  (1)  It  docs  surely  involve  the  reality  of  time 
in  the  sense  that  it  involves  the  reahtytx  existence,  whidi  it  is  agreed 
is  process.  Without  process  the  eternal  is  not  complete  or,  if  eternity 
means  completeness,  is  not  truly  etcmaL  Our  mistake  lies  in  abttrac- 
tion  of  the  one  from  the  other,  which,  as  always,  ends  in  confusion 
of  the  one  with  the  other.  Truth  lies  in  giving  each  its  place.  Not 
only  does  eternity  assert  the  conception  of  the  hour  but  the  hour 
asserts  the  conception  of  eternity — ^with  what  adequacy  is  anothcr 

Jiuestion.  (2)  The  second  of  the  above  objections  tans  its  point 
rom  the  contradiction  to  religious  consciousness  whidi  seems  to  be 
involved.  This  is  certainly  a  mistake.  Rdigious  oonsdovanesa 
asserts,  no  doubt,  that  God  is  necessary  to  the  aoul :  from  Htm  as 
its  inspiration,  to  Htm  as  its  ideal  are  all  things.  But  it  asserts  with 
equal  emphasis  that  the  soul  is  necessary  to  God.  To  dedare  itself 
an  unnecessary  creation  is  surdy  on  the  part  of  the  individual  soul 
the  height  of  impiety.  God  lives  in  the  soul  as  it  in  Him.  He  niso 
might  say,  from  it  as  His  offspring,  to  it  as  the  object  of  His  outgoing 
love  are  all  things.  (3)  It  is  a  mistake  to  attribute  to  H«gd  the 
doctrine  that  time  is  an  illusion.  If  in  a  well-known  passage  (/•skk 
f  212)  he  seems  to  countenance  the  Spinoxistic  view  he  immediately 
corrects  it  by  assigning  an  "  actualizing  force  "  to  this  illusion  and 
making  it  a  '*  necessary  dynamic  element  of  truth."  CoosistcBtly 
with  this  we  have  the  condusion  stated  in  the  succeeding  section 
on  the  Will.  '*  Good,  the  final  end  of  the  worid.  has  bong  only 
while  it  constantly  produces  itself.  And  the  world  of  the  spirit 
and  the  worid  of  nature  continue  to  have  this  distinction,  that  the 
latter  moves  only  in  a  recurrii^  cycle  while  the  former  oertainhr 
also  makes  progress."  The  mistake  is  not  Heed's  bat  ours,  ft 
is  to  be  remedied  not  bv  giving  up  the  idea  of  Uw  Infiaire  but  by 
ceasing  to  think  of  the  Infinite  as  of  a  being  endowed  with  a  statK 
perfection  which  the  finite  will  merely  reproduces,  and  defii^tdy 
recognizing  the  forward  effort  of  the  nnite  as  an  essential  elenmt 
in  Its  self-expression.  If  there  be  any  truth  in  this  suggestion  it 
seems  likdy  that  the  last  word  of  ideausm,  like  the  first,  wiD  pcove 
to  be  that  the  type  of  the  highest  reality  is  to  be  sought  for  not  in 
any  fixed  Parmcnidean  drcle  of  achieved  bdng  but  m  an  iden]  of 
good  which  while  never  fully  expressed  under  the  form  of  time 
can  never  become  actual  and  so  fulfil  itsdf  under  any  other. 

BiBLiocaAPHY. — (A)  General  works  besides  those  of  the  writciw 
mentioned  above:  W.  Walbce,  PreUgomena  to  the  5Kndy  «f  Romti 
(1894).  and  Hegd's  PkOosopky  of  Mind  (1894):  A.  Seth  and  R.  bI 
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HaVbne.  Bs$ays  m  PkiL  CnticisM  (1883) ;  John  Watson,  Kant  and 
Ins  Emtfisk  OitUs  (1881);  J.  B.  BaiUie.  Idealistic  Constructum  of 
Expehau€  (1906) ;  J.  S.  Mackenxie,  Outlines  oj  Metaphysics  (1902) ; 
A.  E.  Taylor,  ElemaUs  0/  Metaphysics  (1903);- R.  L.  Nettleship, 
LettMns  ami  itsmauu  (1897):  D.  C.  Ritchie.  Philasophkal  Studies 

(«905)- 

(B)  Works  onjjartkuhr  branches  of  philosophy:  (o)  Loric — 
F.  H.  Bfadky,  Friuciples  of  Lone  (1883);  B.  Bosanquet,  lo^ 


(1888)  and  Essentials  of  Lope  (1893).  (Q  Psychohfy—).  bewcy, 
Psyduica  O^M):  G.  F.  Stout.  AnalyHc  Psychology  (1896);  B. 
Bottnquet.  Psyckoho  «/  the  Moral  Self  (1897).  (c)  £elHidr-F.  H. 
Bndtcy.  Elkicel  Studies  (1876);  J.  Dewey.  Ethks  (1891)':  W.  R. 
Sorley.  Ethics.ef  Naturalism  (and  ed.,  1904) :  J.S.  Mackenzie.  Manual 
of  Ethics  Uth  ed.  1900) ;  I.  H.  Muirhead.  Elements  of  Ethics  (3rd  ed., 
1910).  M)  Politia  and  Economics — B.  Bosanquet,  Ph^sophical 
Theory  </  the  Stair  (1899).  and  Aspects  of  the  Social  Problem  (1893) : 
B.  Boaar,  PkUeso^y  and  Political  Economy  in  their  histoncal 
Reletions  (1873}:  D.  G.  Ritchie.  Natural  Jlights  (189s);  J.  S. 
liackenae.  An  Introd.  to  Social  Phil.  (1890):  J.  MacCunn,  Six 
Radical  Tkinhers  (1907).  (r)  Aesthetic— B.  Boaanqaet.  History  of 
Aesthetic  (189a),  and  Introd.  to  Hegd's  Phil,  ofihe  Ftne  Arts  (1886); 
W.JUstie.^^,  ef  Art  hy  Hej^and  Michel^  {1886).    (f)  Reltgionr^ 


efRdin»n  (1680) ;  H.  Jones.  Idealism  as  a  Practical  Creed  (1909). 
(C)' Keoent  Criticism.    Besides  works  mentioned  in  the  text :  W. 

Iuoetf  Pragmatism  (1907).  A  Pluralistic   Unioerse  (1909),   The 
ieemng  of  Truth  (1909):  H.  Sturt,  Personal  Idealism  (1903); 
F.  C.  S.  Schiller.  HwHaimm  (1903) ;  G.  E.  Moore,  Principia  Ethica; 
H.  Rashdall.  The  Theory  of  Good  and  Eml  (1907). 
See  abo  Ethics  and  Mbtapuysics.  (J.  H.  Mu.) 

IBBIiBB,  CHRUnAM  LUDWIO  (i 766-1846).  Gennan  chrono- 
bgist  and  astroaoiiKr,  was  born  near  Perleberg  on  the  3ist  of 
September  1766.  After  holding  various  official  posts  under  the 
Prussian  government  he  became  professor  at. the  vniversity  of 
Berlin  in  iSai.  and  eighteen  years  later  foreign  member  of  the 
Institute  ci  France.  From  1816  to  1833  he  was  tutor  to  the 
young  princes  William  Frederick  and  Charles.  He  died  in  Berlin 
on  the  loth  of  August  1846.  He  devoted  his  life  chiefly  to  the 
czaminmtioo  of  ancient  systems  of  chronology.  In  1835-1836 
be  published  his  great  work,  Handbuch  der  mathematischen  und 
Uchnisehem  Ckronolope  (3  vols.;  ind  ed.,  1883).  re^dited  as 
Lekrhmck  der  Ckromoloiie  (1831);  a  supplementary  volume, 
Die  Zmireekntnif  der  Chinciett,  ai^Meazed  in  1839.  Beside  these 
important  works  he  wrote  also  Untersuchungen  Uber  d.  Ursprung 
umd  d.  BedemtMstg  d.  Slemnamen  (1809)  and  Ober  d.  Ursprung  d. 
ThierkreiseM  (1838).  With  Nolte  he  published  handbooks  on 
English  and  French  language  and  literature.  His  son,  Juuus 
LcDwio  Idelek  (1809-1843),  wrote  Meieorohgia  veterum 
Craecorum  ei  Romamorum  (1833). 

IDBMTIFIGATIOlf  (Lat.  idem^  the  same),  the  process  of 
pfoving  any  one's  identity,  t*.e.  that  he  is  the  man  he  purports 
to  be,  or  if  he  is  pretending  to  be  some  one  else-^the  man 
he  really  is;  or  in  case  of  dispute,  that  he  is  the  man  he  is 
alleged  to  be.  As  more  strenuous  efforts  have  been  made  for  the 
pomit  of  criminals,  and  more  and  more  severe  penalties  are 
inflicted  on  old  offenders,  means  of  identification  have  become 
csKotial,  and  various  processes  have  been  tried  to  secure  that 
desirable  end.  For  a  long  time  they  continued  to  be  most  im- 
perfect; nothing  better  was  devised  than  rough  and  ready 
methods  of  recognition  depending  upon  the  memories  of  officers 
of  the  law  or  the  personal  impressions  of  witnesses  concerned 
in  the  case,  supplemented  In  more  recent  years  by  photographs, 
not  always  a  safe  and  unerring  guide.  The  machinery  employed 
was  atmbroits,  wasteful  of  time  and  costly.  Detective  policemen 
were  marched  in  a  body  to  inspect  arrested  prisoners  in  the 
eserdsing  jrards  of  the  prison.  Accused  persons  were  placed 
in  the  mkbt  of  a'ntunber  of  others  of  approximately  like  figure 
and  appearance,  and  the  prosecutor  and  witnesses  were  called 
is  one  by  one  to  pick  out  the  offender.  Inquiries,  with  a  detailed 
dtatriptioo  of  (fotinctive  marks,  and  photographs  were  circu* 
Utcd  far  and  wide  to  local  police  forces.  Officers,  police  and 
prlaoa  wanlens  were  despatched  in  person  to  give  evidence  of 
»dratity  at  distant  courts.  Mis-identification  was  by  no  means 
r&re  Many  mnarkable  cases  may  be  qtioted.  One  of  the  most 
r<'4able  was  that  of  the  Frenchman  Lesurques,  in  the  days  of 
the  Difcctoiy,  who  was  positively  identified  as  having  robbed 


the  Lyons  maO  and  suffered  death,  protesting  his  innoqenoe 
of  the  crime,  which  was  afterwards  brought  home  to  another 
nuOf  Duboscq,  and  this  terrible  judicial  error  proved  to  be  the 
result  of  the  extraordinary  likeness  between  the  twO  men. 
Another  curious  case  is  to  be  found  in  American  records,  when  a 
man  was  indicted  for  bigamy  as  James  Hoag,  who  averred  that 
he  was  really  Thomas  Parker.  There  was  a  marvellous  conflict 
of  testimony,  even  wives  and  families  and  personal  friends  beinjj 
misled,'  and  there  was  a  narrow  escape  of  mis-identification. 
The  leading  modem  case  in  England  is  that  of  Adolf  Beck  (1905). 
Beck  (who  eventually  died  at  the  end  of  1909)  was  arrested  on 
the  complaint  of  a  number  oH  women  who  positively  swore  to 
his  identity  as:  Smith,  a  man  who  had  defrauded. Uiem.  -  An 
ex-policeman  who  had  originally  anested  Smith  also  swore  that 
Beck  was  the  same  mkn.  There  "^itas  a  grave  miscarriage  of 
justice.  Beck  was  sentenced  to  penal  servitude,  and  although 
a  closer  examination  of  the  personal  marks  showed  that  Beck 
could  not  possibly  be  Smith,  it  was  only  after  a  scandalous  delay, 
due  to  the  obstinacy  of  responsible  officials,  that  relief  was 
afforded.  It  has  to  be  admitted  that  evidence  as  to  identity 
based  on  personal  impressions  is  perhaps  of  all  classes  of  evidence 
the  least  to  be  relied  upon. 

Such  elements  of  uncertainty  cannot  essOy  be  ^iminated 
from  any  system  of  jurisprudence,  but  some;  improvements  in 
the  methods  of  identification  have  been  introduced  in  recent 
years.  The  first  was  in  the  adoption  of  anthropometry  (g.v.), 
which  was  invented  by  the  French  savant,  A.  Bertillon.  The 
reasons  that  1^  to  its  general  supersession  may  be  summed  up 
in  its  costliness,  the  demand  for  superior  skill  in  subordinate 
agents  and  the  liability  to  errors  not  easy  to  trace  and  correct. 
A  still  more  potent  reason  remained,  the  comparative  failure 
of  results.  It  was  found  in  the  first  four  yearsof  itsuse  in  England 
and  Wales  that  an  almost  inappreciable  number  of  identifications 
were  effected  by  the  anthropometric  system;  namely,  153  in 
1898,  343  in  1899,  463  in  1900,  and  503  in  1901,  the  year  in 
which  it  was  supplemented  by  the  use  of  **  finger  prints  "  (f.'v.). 
The  figures  soon  increased  by  leaps  and  bounds.  In  1903  the 
total  number  of  searches  among  the  records  were  6836  and  the 
identifications  1733  for  London  and  the  provin(%s;  in  1903 
the  searches  were  x  1,9x9,  the  identifications  3643;  for  the 
first  half  of  X904  the  searches  were  6697  and  the  identifications 
3335.  In  India  and  some  of  the  colonies  the  results  were  still 
moro  remarkable;  the  recognitions  in  1903  were  95x3,  and 
17,289  in  1904.  Were  returns  available  from  other  countries 
very  similar  figures  would  no  doubt  be  shown.  Among  these 
countries  are  Ireland,  Australasia,  Ceylon,  South'Africa,and  many 
great  dties  of  the  United  States;  and  the  system  is  extending 
to  Germany,  Austria-Hungary  and  other  parts  of  Europe. 

The  record  of  finger  prints  in  England  and  Wales  is  kept  by 
the  Metropolitan  police  at  New  ScoUand  Yard.  They  were  at 
first  limited  to  persons  convicted  at  courts  at  quarter  sessions 
and  assises  and  to  all  persons  sentenced  at  minor  courts  to  more 
than  a  month  without  option  of  fine  for  serious  offences.  The 
finger  prints  when  taken  by  prison  warders  are  forwarded  to 
London  for  registration  and  reference  on  demand.  The  total 
number  of  finger-print  slips  was  70,000  in  1904,  and  weekly 
additions  were  being  made  at  the  rate  of  350  slips.  The 
advantages  of  the  record  system  need  not  be  emphasized.  By 
its  means  identification  is  prompt,  inevitable  and  absolutely 
accurate.  By  forwarding  the  finger  prints  of  all  remanded 
prisoners  to  New  Scotland  Yard,  their  antecedents  are  established 
beyond  all  hesitation. 

In  past  times  identification  of  criminals  who  had  passed  through 
the  hands  of  the  law  was  compassed  by  branding,  imprinting 
by  a  hot  iron,  or  tattooing  with  an  indelible  sign,  such  as  a  crown, 
flcur  de  lys  or  initials  upon  the  shoulder  or  other  part  of  the  body. 
This  prutice,  long  since  abandoned,  was  in  a  measure  continued 
in  the  British  army,  when  offenders  sgainst  military  law  were 
ordered  by  sentence  of  court-martial  to  be  marked  with  **  D '' 
for  deserter  and  "  B.C."  bad  character;  this  ensured  theif 
recognition  and  prevented  r«-enlistment|  but  jjl  such  penaltiei 
have  now  diaappeaxed.  (A-G;^ 
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IDBOQRAPH  (Gr.  tSki,  idea,  and  y/A^w,  to  write),  a  symbol 
or  character  painted,  written  or  inscribed,  rquesenting  ideas 
and  not  sounds;  such  a  form  of  writing  is  found  in  Chinese 
and  in  most  of  the  Egyptian  hieroglyphs  (see  Wbiiing). 
>  ID10BLA8T  (Gr.  0iof,  peculiar,  and  pXanM,  a  shoot),  a 
botanical  term  for  an  individual  cell  which  is  distinguished 
by  its  shape,  sise  or  contents,  such  as  the  stone-cells  in  the  soft 
tissue  of  a  pear. 

•  IDIOM  (Gr.  UUaiMf  something  peculiar  and  personal;  Uua, 
one's  own,  personal),  a  form  of  expression  whether  in  words, 
grammatiod  construction,  phraseology,  &c.,  which  is  peculiar 
to  a  language;  sometimes  also  a  ^)ectal  variety  of  a  particular 
language,  a  dialect. 

)  IDI08TNCRAST  (Gr.  tiioffvyKpngia,  peculiar  habit  of  body 
or  temperament;  Quit,  one's  own,  and  oirYKptuns,  blending, 
tempering,  from  ovyKtpiannH/Batt  to  put  together,  compound, 
mix),  a  physical  or  mental  condition  peculiar  to  an  individual 
usually  taking  the  form  of  a  qiecial  susceptibility  to  particular 
stimuli;  thus  it  is  an  idiosyncrasy  of  one  individual  that 
abnormal  sensations  of  disconiort  should  be  exdted  by  certain 
odours  or  colours,  by  the  presence  in  the  room  of  a  cat,  &c; 
similarly  certain  persons  are  found  to  be  peculiarly  responsive  or 
irresponsive  to  the  action  of  particular  drugs.  Tlie  word  is  also 
used,  generally,  of  any  eccentricity  or  peculiarity  of  character, 
appearance,  &c. 

IDOLATRY,  the  worship  (Gr.  Xea-pda)  of  idols  (Gr.  dCSwXop), 
i.e,  images  or  other  objects,  believed  to  represent  or  be  the 
abode  of  a  superhuman  personality.  The  term  is  often  used 
generically  to  include  such  varied  forms  as  litholatry,  dendxolatry, 
pyrolatry,  zoolatry  and  even  necrolatry.  In  an  age  when  the 
study  of  religion  was  practically  confined  to  Judaism  and 
Christianity,  idolatry  was  regarded  as  a  degeneration  from  an 
uno>mipt  primeval  faith,  but  the  comparative  and  historical 
investigation  of  rdigion  has  shown  it  to  be  rather  a  stage  of  an 
upward  movement,  and  that  by  no  means  the  earliest.  It  is 
not  found,  for  instance,  among  Bushmen,  Fuegians,  Eskimos, 
while  it  reached  a  high  development  among  the  great  civiliza- 
tions of  the  andent  world  in  both  hemispheres.*  Its  earliest 
stages  are  to  be  sought  in  naturism  and  animism.  To  give 
concrcteness  to  the  vague  ideas  ihus  worshipped  the  idol,  at 
first  rough  and  crude,  comes  to  the  help  of  the  savage,  and.  in 
course  of  time  through  inability  to  distinguish  subjective  and 
objective,  comes  to  be  identified  with  the  idea  it  originally 
symbolized.  The  degraded  form  of  animism  known  as  fetichism 
IS  usually  the  direct  antecedent  of  idolatry.  A  fetich  is  adored, 
not  for  itself,  but  for  the  ^irit  who  dwells  in  it  and  works  through 
it.  Fetiches  of  stone  or  wood  were  at  a  very  early  age  shaped 
and  polished  or  coloured  and  ornamented.  A  new  step  was 
taken  when  the  top  of  the  log  or  stone  was  shaped  like  a  human 
head;  the  rest  of  the  body  soon  followed.  The  process  can  be 
followed  with  some  distinctness  in  Greece.  Sometimes,  as  in 
Babylonia  and  India,  the  representation  combined  human  and 
animal  forms,  but  the  human  figure  is  the  predominant  model; 
man  makes  God  after  his  own  image. 

Idols  may  be  private  and  personal  like  the  teraphim  of  the 
Hebrews  or  the  little  figures  found  in  early  Egyptian  tombs, 
or — a  late  development,  public  and  tribal  or  nationaL  Some, 
like  the  ancestral  images  among  the  Maoris,  are  the  intermittent 
abodes  of  the  spirits  of  the  dead. 

As  the  earlier  stages  in  the  development  of  the  religious  con- 

sdousness  persist  and  are  often  manifest  in  idolatry,  so  in  the 

higher  stages,  when  men  have  attained  loftier  spiritual  ideas. 

Idolatry  itself  survives  and  is  abundantly  visible  as  a  reactionary 

*  According  to  Varro  the  Romans  had  no  animal  or  human  image 
of  a  eod  for  170  years  after  the  founding  of  the  city:  Herodotus 

{i.  1^1)  says  the  Persians  had  notemplesor  idols  before  Artaxerxes  I. ; 
.ucian  (De  sacrif.  11)  bears  stmilar  testimony  for  Greece  and  as  to 
idob  {Dea  Syr.  3)  for  Egypt.  Eusetrius  (Praep.  Esang.  i.  9)  sums 
up  the  theoiy  m  antiauity  in  his  statement  "  the  oldest  peoples  had 
no  idols.'*  fmages  01  the  gods  indeed  presuppose  a  denniteness  of 
conception  and  powers  of  discrimination  that  could  only  be  the  result 
of  history  and  reflection.  The  iconic  age  everywhere  succeeded  to 
an  era  in  which  the  objects  of  worship  were  aniconlc.  e.g.  wooden 
posts,  stone  ctdea,  cones. 


tendency.  The  history  of  the  Jewish  people  whom  the  prophets 
sought,  for  long  in  vain,  to  wean  from  worshipping  images 
is  an  illustration:  .  so  too  the  vulgarities  of  modem  popular 
Hinduism  contrasted  with  the  lofty  teaching  of  the  Indian 
sacred  books. 

In  the  New  Testament  the  word  cBwXoXarpeta  (t&fslafrM, 
afterwards  shortened  occasionally  to  dSoXttrpcto,  stfatolria) 
occurs  in  all  fotir  times,  via.  in  x  Cor.  x.  14;  Gal.  v.  so;  i  Feter 
iv.  3;  CoL  iiL  5.  In  the  last  of  these  passages  it  is  used  to 
describe  the  sin  of  covetousness  or  "  mammon-worship."  In 
the  other  places  it  indicates  with  the  utmost  generslity  all  the 
rites  and  practices  of  those  qiedal  foma  of  paganism  with  v^uch 
Christianity  first  came  into  collision.  It  can  only  be  understood 
by  reference  to  the  LXX.,  where  dScdXor  (like  the  word  **  idol  ** 
in  A.V.)  occasionally  translates  indifferently  no  fewer  than 
sixteen  words  by  wldch  in  the  Old  Testament  the  objects  of 
what  the  later  Jews  called  "  strange  worship  "  ('^  fffof)  are 
denoted  (see  Encyclopaedia  BWica).  In  the  widest  acceptatioD 
of  the  word,  idolatry  in  any  form  is  absolutely  forbiddoa  in 
the  second  commandment,  which  runs  "  Thou  shalt  not  make 
unto  thee  a  graven  image;  [and]  to  no  visiUe  shape  in  heaven 
above,  or  in  the  earth  beneath,  01:  in  the  water  under  the 
earth,  shalt  thou  bow  down  or  render  service  "  (see  Dkca- 
logitb).  For  some  account  of  the  questions  connected  with 
the  breaches  of  this  Uw  which  are  recorded  in  the  histofy 
of  the  Israelites  see  the  artide  Jews  ;  those  differcDces 
as  to  the  interpretation  of  the  prohibition  whidi  have  so 
seriously  divided  Christendom  are  discussed  under  the  head  of 
Iconoclasts. 

In  the  andent  church,  idoUtry  was  naturally  reckoned  among 
those  magna  enmina  or  great  crimes  against  the  first  and  second 
commandments  trhich  involved  the  highest  ecdesiastica] 
censures.  Not  only  were  those  who  had  gone  openly  to  heathen 
temples  and  partaken  in  the  sacrifices  (sacriJUadi  or  bornt 
incense  {tkurificalii  hdd  guilty  of  this  crime;  the  same  diaiige, 
in  various  degrees,  was  incurred  by  those  whose  renunciation 
of  idoUtry  had  been  private  merdy,  or  who  otherwise  had  used 
unworthy  means  to  evade  persecution,  by  those  also  who  had 
feigned  Uiemsdves  mad  to  avoid  sacrifidng,  by  aD  promoters 
and  encouragers  of  idolatrous  rites,  and  by  idd  makers,  incense 
sdlers  and  architects  or  builders  of  structures  connected  with 
idol  worship.  Idolatry  was  made  a  crime  against  the  state  by 
the  laws  of  Constantius  (Cod.  Theod.  xvi.  xo.  4,  6),  forbidding 
all  sacrifices  on  pain  of  death,  and  still  more  by  the  statutes  of 
Theodosius  (Cod.  Theod.  xvi.  zo.  12).  enacted  in  392,  in  which 
sacrifice  and  divination  were  dedared  treasonaUe  and  punish- 
able with  death;  the  use  of  lights,  incense,  garlands  and  libatioos 
was  to  involve  the  forfeiture  of  house  and  land  where  thty  were 
used;  and  all  who  entered  heathen  temples  were  to  be  fined. 
See  Bingham,  Antiqq.  bk.  xvi.  c  4. 
See  also  Imacb- worship;  and  on  the  whde  question.  RBUGKnt. 

IDOMEHBUS,  in  Greek  legend,  son  of  Deucalion,  grandson 
of  Minos  and  PasiphaC,  and  king  of  Crete.  As  a  descendant 
of  Zeus  and  famous  for  his  beauty,  he  was  one  of  the  suit<Ms  of 
Helen;  hence,  after  her  abduction  by  Paris,  he  took  part  in  the 
Trojan  War,  in  which  he  distinguished  himsdf  by  his  bravery. 
He  is  mentioned  as  a  special  favourite  of  Agamemnon  (Hiad, 
iv.  257).  According  to  Homer  (Odyssey,  iii.  191),  he  returned 
home  safdy  with  all  his  countrymen  who  had  survived  the  war, 
but  later  legend  connects  him  with  an  inddent  similar  to  that 
of  Jephtha's  daughter.  Having  been  overtaken  by  a  violent 
storm,  to  ensure  his  safety  he  vowed  to  sacrifice  to  FoseidoQ  the 
first  living  thing  that  met  him  when  he  landed  on  his  native 
shore.  This  proved  to  be  his  son,  whom  he  slew  in  accwdance 
with  his  vow;  whereupon  a  fdague  broke  out  in  the  Bland. 
and  Idomeneus  was  driven  out.  He  fled  to  the  district  of  Sal> 
lentum  in  Calabria,  and  subsequently  to  Colophon  in  Asia 
Minor,  where  he  settled  near  the  temple  of  the  Clarian  ApoQo 
and  was  buried  on  Mount  Cercaphus  (Virgil*  Aenetd^  m.  121, 
400, 531,  and  Servius  on  those  passages).  But  the  Cretans  showed 
his  grave  at  Cnossus,  where  be  was  worshipped  as  a  boo  with 
Meriones  (Diod.  Sic.  v.  79). 
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IDUA.  a  mtoing  town  in  CanitolA/  Austria,  25  m.  W.  of 
Laihach.  Fop.  (1900)  j;??^*  It  a  situated  in  a  nanrow  Alpine 
valley,  on  the  river  Idria,  an  affluent  of  the  Isonao,  and  owes 
its  pco^ierity  to  the  ridi  mines  of  quicksilver  which  were 
acddentaUy  discovered  in  1497.  Since  X5S0  they  have  been 
under  the  management  of  the  government.  The  mercurial  ore  lies 
in  a  bed  of  clay  slate,  and  is  found  both  mingled  with  schist 
and  in  the  form  of  dnnabar.  A  special  excellence  of  the  ore 
is  the  greatness  of  the  yield  of  pure  metal  compared  with  the 
amoont  of  the  refuse.  As  regards  the  quantity  annually  ez- 
trftctcd,  the  mines  of  Idria  rank  second  to  those  of  Ahnaden  in 
Sp^in,  which  are  the  richest  in  the  world. 

IDBIALIM,  a  mineral  wax  accompanying  the  mercury  ore  in 
Idria.  According  to  Goldschmidt  it  can  be  extracted  by  means 
of  xyloi,  amyl  alcohol  or  turpentine;  also  without  decomposi- 
tion, by  distillatiott  in  a  current  of  hsrdrogoi,  or  carbon  dioxide. 
It  is  a  white  crystalline  body,  voy  difficultly  fusible,  boiling 
abovte  440"  C.  (824"  F.),  of  the  composition  CwliUO.  Its  solution 
ED  facial  acetic  add,  by  oxidation  with  chromic  add,  yielded 
a  red  powdery  solid  and  a  fatty  add  fusing  at  6a^  C,  and 
exhibiting  all  the  charactecs  of  a  mixture  of  palmitic  and 
stearic  adds. 

IDRISI,  or  EDsm  [Abu  Abdallah  Mahommed  Ibn  Mahommed 
Ifao  Abdallah  Ibn  Idrisi^  c.  aj>.  1099-1154I,  Arabic  geographer. 
Very  little  is  known  of  his  life.  Having  left  Isbmic  lands  and 
become  the  courtier  and  panegyrist  of  a  Christian  prince,  though 
himself  a  descendant  of  the  Prophet,  he  was  probably  r^arded 
by  strict  Moslems  as  a  scandal,  whose  name  should  not,  if 
fKMsSile,  be  mentioned.  His  great-grandfather,  Idrisi  II., 
**  Biamiillah,"  a  member  of  the  great  princely  house  which  had 
feigned  for  a  time  as  caliphs  in  north-west  Africa,  was  prince 
of  Malaga,  and  likewise  laid  daim  to  the  supreme  title  (Com- 
mander of  the  Faithful).  After  his  death  in  1055,  Malaga  was 
seized  by  Granada  (1057),  and  the  Idria  family  then  probably 
migrated  to  Ceuta,  where  a  f reedman  of  theirs  hdd  power.  Here 
the  geographer  appears  to  have  been  bom  in  a.h.  493  (aJ>.  X099). 
He  is  said  to  have  studied  at  Cordova,  and  this  tradition  is  con- 
firmed by  his  elaborate  and  enthusiastic  description  of  that 
dty  in  his  geography.  From  this  work  we  know  that  he  had 
visited,  at  some  period  of  his  b'fe  before  aj>.  Z154,  both  Lisbon 
and  the  mines  of  Andalusia.  He  had  also  once  resided  near 
Morocco  dty,  and  once  was  at  (Algerian)  Constantine.  More 
precisely,  he  tdls  us  that  in  aj>.  1x17  he  went  to  see  the  cave 
of  the  Seven  Sleepers  at  Ephesus;  he  probably  travelled  ex- 
tensrvdy  in  Asia  Minor.  From  doubtful  readings  in  his  text 
some  have  inferred  that  he  had  seen  part  of  the  coasts  of  France 
and  England.  We  do  not  know  when  Roger  II.  of  Sicily  (z  zox- 
1 1 54)  invited  him  to  his  court,  but  it  must  have  been  between 
ii>5  and  1x50.  Idrisi  made  for  the  Norman  king  a  cdestial 
sphere  and  a  disk  representing  the  known  worid  of  his  day — 
both  in  sflver.  These  only  absorbed  one-third  of  the  metal 
that  had  been  given  him  for  the  work,  but  Roger  bestowed  on 
kirn  the  remaining  two-thirds  as  a  present,  adding  to  this  xoo,ooo 
pieces  of  moiey  and  the  cargo  of  a  richly-laden  ship  from 
Barcefena.  Roger  next  enlisted  Idrisi's  services  in  the  compila- 
tioB  of  a  fresh  description  of  the  *'  inhabited  earth  "  from 
obscTvatioo,  and  not  merdy  from  books.  The  king  and  his 
feograpfacr  chose  emissaries  whom  they  sent  out  into  various 
cDsntrics  to  observe,  record  and  design;  as  they  returned, 
Idrisi  Inserted  in  the  new  geography  the  information  they 
bi  ought.  Thus  was  gradually  completed  (by  the  month  of 
Shawwal,  A.B.  548 •■mid- January,  a.d.  1x54)1  the  famous  work, 
best  known,  from  its  patron  and  originator,  as  Al  Rajari^  but 
whose  fnilcat  title  seems  to  have  been,  Tkt  going  out  of  a  Curious 
Uam  to  explore  the  Regions  cf  Ike  Globe,  its  Provinces,  Islands, 
Ctfto  amd  their  Dimensions  and  Situation.  This  has  been 
abbreviated  to  The  Amusement  of  kim  who  desires  to  traverse 
Ik  Earik,  or  The  Relaxation  of  a  Curious  Mind.  The  title  of 
Hubiam  Ceo^a^hy,  based  upon  Sionita  and  Hezronita's  mis- 
leading of  a  passage  relating  to  Nubia  and  the  Nile,  is  entirely 
—ail anted  and  misleading.  The  Rogerian  Treatise  contains 
a  lull  description  of  the  world  as  far  as  it  was  known  to  the 


author.  The  **  inhabited  earth  "  isdivided  Intoseven  *'  climates," 
beginning  at  the  equinoctial  line,  and  extending  northwards 
to  the  limit  at  which  the  earth  was  supposed  to  be  rendered 
uninhabitable  by  cold.  Each  climate  is  then  divided  by  per- 
pendicular lines  into  eleven  equal  parts,  begiiming  with  the 
western  coast  of  Africa  and  ending  with  the  eastern  coast  of 
Asia.  The  whole  world  is  thus  formed  into  seventy-seven  equal 
square  compartments.  The  geographer  begins  with  the  first 
part  of  the  first  climate,  induding  the  westerxmiost  part  of  the 
Sahara  and  a  small  (north-westerly)  section  of  the  Sudan  (of 
which  a  vague  knowledge  had  now  been  acquired  by  the  Moslems 
of  Barbary),  and  thence  proceeds  eastward  through  the  different 
divisions  of  this  climate  till  he  finds  its  termination  in  the  Sea 
of  China.  He  then  returns  to  the  first  part  of  the  second  dimate, 
and  so  proceeds  till  he  reaches  the  eleventh  part  of  the  seventh 
climate,  which  terminates  in  north-east  Asia,  as  he  conceives 
that  continent.  The  inconveniences  of  the  arrangement  (ignoring 
all  divisions,  physical,  political,  linguistic  or  religious,  which 
did  not  coincide  with  those  of  his  "dimates")  are  obvious. 

Though  Idrisi  was  in  such  dose  relations  with  one  of  the 
most  dvilized  of  Christian  courts  and  states,  we  find  few  traces 
of  his  influence  on  European  thought  and  knowledge.  The  chief 
exception  is  perhaps  in  the  delineation  of  Africa  in  the  world- 
maps  of  Marino  Sanuto  (q.v.)  and  Pietro  Vesconte.  His  account 
of  the  vojrage  of  the  Magkrurin  or  "  Deceived  Men  "  of  Lisbon 
in  the  Atlantic  (a  voyage  on  which  they  seem  to  have  visited 
Maddra  and  one  of  the  Canaries)  may  have  had  some  effect  in 
stimulating  the  later  ocean  enterprise  of  Christian  mariners;  but 
we  have  no  direct  evidence  of  this.  I(|risi's  Ptolemaic  leanings 
give  a  distinctly  retrograde  character  to  certain  parts  of  his 
work,  such  as  east  Africa  and  south  Asia;  and,  in  spite  of  the 
record  of  the  Lisbon  Wanderers,  he  fuUy  shares  the  common 
Moslem  dread  of  the  black,  viscous,  stormy  and  windswept 
waters  of  the  western  ocean,  whose  limits  no  one  knew,  and  over 
which  thick  and  perpetual  darkness  brooded.  At  the  same  time 
his  breadth  of  view,  his  dear  recognition  of  sdentific  truths 
(such  as  the  roundness  of  the  world)  and  his  wide  knowledge 
and  intelligent  application  of  preceding  work  (such  as  that  of 
Ptolemy,  Masudi  and  Al  Jayhani)  must  iK>t  be  forgotten.  He 
also  preserves  and  embodies  a  considerable  amount  of  private 
and  special  information — especially  as  to  Scandinavia  (in  whose 
delineation  he  far  surpasses  his  predecessors),  portions  of  the 
African  coast,  the  river  Niger  (whose  name  is  perhaps  first  to 
be  found,  after  Ptolemy's  doubtful  Nigdr,  in  Idrisi),  portions 
of  the  African  coast,  Egypt,  Syria,  Italy,  France,  the  Adriatic 
shore-lands,  Germany  and  the  Atlantic  islands.  No  other 
Arabic  work  contains  a  larger  assortment  of  valuable  geographical 
facts;  unfortunatdy  the  place-names  are  often  illegible  or  hope- 
lessly corrupted  in  the  manuscripts.  Idrisi's  world-map,  with 
all  its  diortcomings,  is  perhaps  the  best  product  of  that  strangely 
feeble  thing— the  Mahommedan  cartography  of  the  middle  ages. 

Besides  the  Retjari,  Idrisi  wrote  another  work,  largely  geo- 
graphical, dted  by  Abulfida  as  The  Book  of  Kingdoms,  but 
apparently  entitled  by  its  author  The  Gardens  of  Humanity 
and  the  Amusement  of  the  Soul.  This  was  composed  for  William 
the  Bad  (1ZS4-X166),  son  and  successor  of  Roger  U.,  but  is 
now  lost  He  likewise  wrote,  according  to  Ibn  Said,  on  Medica- 
ments, and  composed  verses,  which  are  referred  to  by  the  Sicilian 
Mahommedan  poet  Ibn  Bashrun. 

Two  manuscripts  of  Idrisi  exist  in  the  Btblioth^ae  Natkmale, 
Pari*,  and  other  two  in  the  Bodleian  Library,  Oxford.  One  of  the 
English  MSS.,  brought  from  Egypt  by  Greaves,  is  illustrated  by  a  map 
of  the  known  worid.  and  by  thirty-three  sectional  maps  (for  each 
part  of  the  first  three  dimates).  The  second  manuscnpt,  brought 
by  Pococke  from  Syria,  bears  the  date  of  a.h.  906.  or  a.d.  1500. 
1 1  consists  of  %20  leaves,  and  is  illustrated  by  one  general  and  seventy- 
seven  particular  maM,  the  latter  consequently  including  all  the  parts 
of  every  climate.  The  general  map  was  publtsbcd  by  Dr  Vincent  in 
his  Periplus  of  Ike  Erythraean  Sea.  A  copy  of  Idrisi's  work  in  the 
Escorial  was  destroyed  by  the  fire  of  1671. 

An  epitome  of  Idrisi's  geography,  in  the  original  Arabic,  was 
printed,  with  many  errors,  m  1592  at  the  Mcdicean  press  in  Rome, 
from  a  MS.  preserved  in  the  Grand  Ducal  library  at  Florence 
CDe  geoerapkia  universali.  Hortulus  cuUissimus  .  .  .  ).  Even  the 
descnpcion  of  Mecca  is  here  omitted.    Pococke  supplied  it  from 
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hu  MS.  In  many  btbCosraphical  worlct  thit  impreaiion  has  been 
wrongly  diaractenzed  as  one  of  the  rarest  of  books.  In  1619  two 
Maronite  scholars,  Gabriel  Sionita  and  Joannes  Hezronita.  pubushed 
at  Paris  a  Latin  translation  <d  this  epitome  iCea^apkia  NiMe$uis, 
id  estt  a4xuralissima  Mius  orbis  in  VII.  dimata  dvnsi  dtseripUo). 
Bcudes  its  many  inaccuracies  6[  detail,  this  edition,  by  iu  unlucky 
title  of  Nubian  Geography,  started  a  fresh  and  fundamental  error 
as  to  Idrisi's  origin;  thu  was  founded  on  a  misreading  of  a  passage 
where  Idrisi  describes  the  Nile  passing  into  Egypt  through  Nubia— 
not  "  krram  nostram,**  as  this  version  gives,  but  "  laram  iUius  " 
is  here  the  true  translation.  George  Hieronymus  Velschius,  a 
German  scholar,  had  prepared  a  copy  of  the  Arabic  original,  with 
a  Latin  translation,  which  he  purposed  to  have  illustrated  with  notes; 


appears 

to  have  execut«i  bis  intention.    The  part  relating  to  Africa  was 
ably  edited  by  Johann  Melchior  Hartmann  (Commentatio  ie  geo' 

Sapkia  Africae  Edrisiana,  G6ttingen,  1791,  and  Edrisii  Afrtca, 
Ottingen,  1796).  Here  are  collected  the  notices  of  each  region 
in  other  Moslem  writers,  so  as  to  form,  for  the  time,  a  fairiy  complete 
body  of  Arabic  geography  as  to  Africa.  Hartmann  afterwards 
published  Idrisi's  Spun  {Hispania,  Marburg,  3  vols.,  1803-1818). 

An  (indifferent)  French  translation  of  the  whole  of  Idriu's 
geography  (the  onlv  complete  version  whkh  has  yet  appeared), 
based  on  one  of  the  MSS.  of  the  Bibliothteue  Nationale,  Paris,  was 
published  by  AtoAd6e  Jaubert  in  1836-1640,  and  forms  volumes 
V.  and  vi.  of  the  Recuetl  de  voyages  issued  by  the  Paris  Soci^t6  dc 
G^ographie;  but  a  good  and  complete  edition  of  the  original  text  is 
still  a  desideratum.  A  number  of  Oriental  scholars  at  Leiden  deter- 
mined in  i86x  to  undertake  the  task.  Spain  and  western  Europe 
were  assigned  to  Dozy;  eastern  Europe  and  western  Asia  to  Engel- 
mann;  central  and  eastern  Asia  to  Dcfr6mery;  and  Africa  to 
de  (joeje.  The  first  portion  of  the  work  appeared  in  1866,  under  the 
title  of  Description  de  I'Afrique  et  de  VEspagne  par  Edrisi,  lexte  arabe, 
ptMU  avec  une  traducliont  des  notes  et  un  glossaire  par  R.  Doty  et 
M.  J.  de  Coeie  (Leiden,  E.  J.  Brill,  1866) ;  but  the  other  collaborators 
did  not  furnish  their  quota.  Other  parts  of  Idrisi's  work  have  been 
separately  edited;  e.g.  "Spain"  {pescripcion  de  Estafia  de  .  . 


ermo,  1764);"  Italy" 
<ie<  iZtf/{u££«ro,'' fWM^tfalo  da  Eorin), by  M.AmariandC.SchiaparelU. 
in  Arabic  and  Italian  (Rome,  1883);  "Syria"  {Syria  descripta  a 

...El  Edrisio . . .  ),  by  E.  F.  C.  RosenmOller,  in  Arabic  and  Latin, 
1825.  and  (Idrisii  .  .  .  Syria),  by  J.  GildemeUter  (Bonn.  1885) 
(the  last  a  Beilage  to  vol.  viii.  of  the  Zeilschrift  d.  deutsch.  Patdstina- 
Vereins).  See  also  M.  Casiri,  Biblietkeca  Arabico-His^na  Escwia' 
lensis  (2  vols.,  Madrid,  1760-1770);  V.  Lagus,  "  Idrisii  notitiam 
terrarum  Balticarum  ex  commerciis  Scandinavorum  et  Italonim 

. . .  ortam  esse  "  in  Aui  del  IV*  Coneresso  intemas.  de^i  orientalisH 
in  Firenu,  p.  395  (Florence,  1880):  K.  A.  Brandel  "  Ora  och  ur  den 
arabiske  geografen  Idrisi,"  Akad.  ajhand.  (Upsala,  1894).  (C.  R.  B.) 

IDUMAEA  CUouMota),  the  Greek  equivalent  of  Edom  (chf), 
a  territory  which,  in  the  works  of  the  Biblical  writers,  is  considered 
to  lie  S.£.  of  the  Dead  Sea,  between  the  land  of  Moab  and  the 
Gulf  of  Akaba.  Its  name,  which  is  connected  with  the  root 
meaning  "red,"  is  probably  applied  in  reference  to  the  red 
sandstone  ranges  of  the  mountains  of  Petra.^  This  etymology, 
however,  is  not  certain.  The  apparently  theophorous  name 
Obed-Edom  (a  Sam.  vi.  xo)  shows  that  Edom  is  the  name  of  a 
divinity.  Of  this  there  is  other  evidence;  a  Leiden  papyrus 
names  Etum  as  the  wife  of  the  Semitic  fire-god  Reshpu. 

The  early  history  of  Edom  is  hidden  in  darkness.  The 
Egyptian  references  to  it  are  few,  and  do  not  give  us  much 
light  regarding  its  early  inhabitants.  In  the  early  records  of 
the  Pentateuch,  the  country  is  often  referred  to  by  the  name 
of  Seir,  the  general  name  for  the  whole  range  of  mountains  on 
the  east  side  of  the  Jordan-Araba  depression  south  of  the  Dead 
Sea.  These  mountains  were  occupied,  so  early  as  we  can  find 
any  record,  by  a  cave-dwelling  aboriginal  race  known  as  Horites, 
who  were  smitten  by  the  much-discussed  king  Chedorlaomer 
(Gen.  xiv.  6)  and  according  to  Deut.  ii.  22  were  driven  out  l)y 
the  Semitic  tribes  of  Esau's  descendants.  The  Horites  are  to 
us  little  more  than  a  name,  though  the  discovery  of  cave-dwellers 
of  very  early  date  at  C»ezer  in  the  excavations  of  1902-1905  has 
enabled  us  to  form  some  idea  as  to  their  probable  culture-status 
and  physical  character. 

The  occupants  of  Edom  during  practically  the  whole  period 
of   Biblical    history  were  the  Bedouin  tribes  which  claimed 

*  A  curious  etymological  speculation  connects  the  name  with  the 
story  of  Esau's  b^ging  for  Jacob's  pottage.  Gen.  xxv.  30. 


descent  through  Esau  from  Abraham,  and  were  tduowMgBd 
by  the  Israelites  (Deut.  zziii.  7)  as  kin.  That  they  iDtennanicd 
with  the  earlier  stock  is  suggested  by  the  passage  in  Gca. 
zxzvL.  a,  naming,  as  one  of  the  wives  of  Esau,  (Niolibamah, 
daughter  of  Zibeon  the  Horite  (corrected  by  verse  20).  Amcmg 
the  peculiarities  of  the  Edomites  was  government  by  certain 
officials  known  as  D'tnW,*  which  the  English  versioiis  (by 
too  dose  a  reminiscence  of  the  Vulgate  duces)  translate  "  dukes." 
The  now  naturaliaed  word  "  sheikhs  "  would  be  the  exact  icnder- 
ing.  In  addition  to  this  Bedouin  organization  there  was  the 
curious  institution  of  an  elective  monarchy,  some  of  whose  kings 
are  catalogued  in  Gen.  xxxvi.  3 x-39  and  x  Chron.  i.  43-54.  These 
kings  reigned  at  some  date  anterior  to  the  time  of  Saul.  No 
deductions  as  to  their  chronology  can  be  based  on  the  salenoe 
regarding  them  in  Moses'  song,  Exodus  xv.  15.  There  was  a 
king  in  Edom  (Num.  xx.  14)  who  refused  passage  to  tlie  Tsrariitea 
in  their  wanderings. 

The  history  of  the  relations  of  the  Edomites  and  Ttraditcs 
may  be  briefly  summarized.  Saul,  whose  chief  herdsman, 
Doeg,  was  an  E4omite  (x  SanL  xxi.  7),  fought  successfully  against 
them  (x  Sam.  xiv.  47).  Joab  (x  Kings  xi.  x6)  or  Abishai,  as  his 
deputy  (i  Chron.  xviii.  xx,  X3),  occupied  Edom  for  six  months  and 
devastated  it;  it  was  garrisoned  and  permanently  held  by  David 
(2  Sam.  viii.  14).  But  a  refugee  named  Hadad,  who  escaped 
as  a  child  to  E^pt  and  grew  up  at  the  court  of  the  Egyptian 
king,  returned  in  Solomon's  reign  and  made  a  series  of  reprisal 
raids  on  the  Israelite  territory  (x  Kings  xi.  14).  This  did  not 
prevent  Solomon  introducing  Edomites  into  his  harem  (x  Kings 
xi.  x)  and  maintaining  a  navy  at  Exion-geber,  at  the  head  of 
the  Gulf  of  Akaba  (x  Kings  ix.  26).  Indeed,  until  the  time  td. 
Jehoram,  when  the  land  revolted  (a  Kings  viiL  20,  22),  Edom 
was  a  dependency  of  Judah,  ruled  by  a  viceroy  (i  Kings  xxiL 
47).  An  attempt  at  recovering  their  independence  was  tcnqior- 
arily  quelled  in  a  campaign  by  Amaxiah  (2  Kings  xiv.  7),  and 
Axariah  his  successor  was  able  to  renew  the  sea  trade  of  the  Gulf 
of  Akaba  (2  Kings  xiv.  22)  which  had  probably  languished  since 
the  wreck  of  Jehoshaphat's  ships  (x  Kings  xxii,  48);  but  the 
ancient  kingdom  had  been  re-established  by  the  time  of  Ahax, 
and  the  king's  name,  Iglaush-Malak,  is  recorded  by  Ti|^th 
Pileser.  He  made  raids  on  the  territory  of  Judah  (2  Chron. 
xxviii.  17).  The  kingdom,  however,  was  short-lived,  and  it  was 
soon  absorbed  into  the  vassalage  of  Assyria. 

Hxe  later  history  of  Edom  is  cxirious.  By  the  constant  west- 
ward pressure  of  the  eastern  Arabs,  which  (after  the  restraining 
force  of  the  great  Mesopotamian  kingdoms  was  weakened) 
assumed  irresistible  strength,  the  ancient  Edomites  were  forced 
across  the  Jordan-Araba  depressiota,  and  with  their  name 
migrated  to  the  south  of  western  Palestine.  In  x  Maccabees 
v.  65  we  find  them  at  Hebron,  and  this  is  one  of  the  first  indica- 
tions that  we  discover  of  the  ds-Jordanic  Idumaea  of  Joaephns 
and  the  Talmud. 

Josephus  used  the  name  Idumaea  as  induding  not  only 
Gobalitis,  the  original  Mount  Seir,  but  also  Amalekitis,  the  land 
of  Amalek,  west  of  this,  and  Akrabatine,  the  andent  Acrabbim, 
S.W.  of  the  Dead  Sea.  In  War  IV.  viii.  x,  he  mentions  two 
villages  "  in  the  very  midst  of  Idumaea,"  named  Betaris  and 
(^hartobas.  The  first  of  these  is  the  modem  Bdt  Jtbrin 
(see  ExxuTHEKOPOLXs),  the  second  is  Tuff(4*  near  Hebron. 
Jerome  describes  Idumaea  as  extending  from  Bdt  Jibxin  to 
Petra,  and  ascribes  the  great  caves  at  the  forma  place  to  cave- 
dwdlers  like  the  aboriginal  Horites.  Ptolemy's  account  presents 
us  with  the  last  stage,  in  which  the  name  Idumaea  is  entirdy 
restricted  to  the  ds-Jordanic  district,  and  the  old  trans-Jordanic 
region  is  absorbed  in  Arabia. 

The  Idumaean  Antipater  was  appointed  "hy  Julius  Caesar 
procurator  of  Judaea,  Samaria  and  Galilee,  as  a  reward  fot 
services  rendered  against  Pompey.  He  was  the  father  of  Herod 
the  Great,  whose  family  thus  was  Idumaean  in  origin.  (See 
Palestine.)  (R.  A.  S.  M.) 

'  The  same  woid  is  used  in  the  anonymous  prophecy  inooiparated 
in  the  book  of  ZachariaK  (xii.  5),  and  in  one  or  two  other  paces  as 
well,  of  Hebrew  leaders. 
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mini*  or  Imnu,  in  Scandiuvitn  mythology,  the  goddess 
of  youth  and  ipring.  She  was  daughter  of  the  dwarf  Svald  and 
wife  of  Brap.  She  was  keeper  of  the  golden  apples,  the  eating 
off  iHuch  preserved  to  the  gods  their  eternal  youth.  Loki, 
the  ev3  ^irit,  kidnapped  h«  and  the  apples,  but  was  forced 
by  the  gods  to  restore  her  liberty.  Idun  penonifies  the  year 
between  Blarch  and  September,  and  her  myth  represents  the 
ammal  imprisonment  of  q>ring  by  winter. 

IDTL,  or  Idyll  (Gr.c286XXioy,  a  descriptive  piece,  from  ctSot, 
a  shape  or  style;  LaX.  idyllium),  a  short  poem  of  a  pastoral 
or  rani  character,  in  which  something  of  the  dement- of  land- 
scape is  preserved  or  felt.  The  earliest  commentators  of  anti- 
quity used  the  term  to  designate  a  great  variety  of  brief  and 
faouidy  poems,  in  iHiich  the  description  oi  natural  objects  was 
itttrodooed,  but  the  pastoral  idea  came  into  existence  in  con- 
nexioa  with  the  Alexandrian  school,  and  particohirly  with  Theo- 
critosy  Bion  .and  Moschus,  in  the  ^rd  century  before  Christ. 
It  appears,  however,  that  cttAXXior  was  not,  even  then,  used 
consciously  as  the  name  of  a  form  of  verse,  but  as  a  diminutive 
of  iHot,  and  merely  signified  "a  little  i^  in  the  style  of  " 
whatever  adjective  might  follow.  Thus  the  idyb  of  the  pastoral 
poets  were  c06XXui  oIwoKuUl,  little  pieces  In  the  goatherd 
st^  We  possess  ten  of  the  so-called  '*  Idyb  "  of  Theocritus, 
aiid  these  are  the  type  from  which  the  popular  idea  of  this  kind 
of  pocn  is  taken.  But  it  is  observable  that  there  is  nothing  in 
the  Irrhnifai  character  of  these  ten  very  diverse  pieces  which 
leads  ns  to  suppose  that  the  poet  intended  them  to  be  re^irded  as 
typtcaL  In  fact,  4f  he  had  been  asked  whether  a  poem  was  or 
was  not  an  idyl  he  would  doubtless  have  been  unabte  to  com- 
pv^end  the  question.  As  a  matter  of  fact,  the  first  of  his 
poems,  the  celebrated  "  Dirge  for  Daphnis, "  has  become  the 
prototype,  not  ol  the  modem  idyl,  but  of  the  modem  elegy, 
and  the  not  less  famous  "  Festival  of  Adonis  "  Is  a  realistic 
■ume.  It  was  the  six  little  epical  romances,  if  they  may  be  so 
caOed,  which  started  the  conception  of  the  idyl  of  Theocritus. 
It  anist  be  icmembered,  however,  that  there  is  nothing  in 
andeat  fiterature  which  justifies  the  notion  of  a  form  of  verse 
fcoognised  as  an  "idyL"  In  the  4th  century  after  Christ 
the  word  seems  to  have  become  accepted  in  Latin  as  covering 
short  descriptive  poems  of  very  diverse  characters,  for  the 
early  MSS.  of  Ausonius  contain  a  section  of  "  Edyllia,"  which 
of  the  most  admirable  of  the  miscellaneous 
of  that  writer.  But  that  Ausonius  himself  called  his 
"  idyls  "  is  highly  doubtful.  Indeed,  it  is  not  certaib 
that  the  headhig  Is  not  a  mistake  for  "  Epyllia."  The  word 
was  irrived  at  the  Renaissance  and  applied  rather  vaguely 
to  Latin  and  Greek  hniutions  of  Theocritus  and  of  Virgil.  It 
was  also  applied  to  modem  poems  of  a  romantic  and  pastoral 
character  published  by  such  writen  as  Tasso  hi  Italy,  Monte- 
mayor  in  Portugal  and  Ronsard  in  French.  In  1658  the  EngUsh 
critic.  Edward  Phillips,  defined  an  "idyr'as  "a  kind  of 
cdogoe,"  but  it  was  seldom  used  to  describe  a  modem  poem. 
Mmc  DcahooUircs  pubUsbed  a  series  of  seven  IdyUes  in  1675, 
aad  BoOeau  makes  a  vague  reference  to  the  form.  The  senti- 
Bcatal  German  idyb  of  Sakmion  Gcssner  (in  prose,  1758)  and 
Voas  (in  hexameters,  1800)  were  modelled  on  Theocritus. 
Goethe's  AlaU  umd  Dtfa  b  an  idyL  It  appears  that  the  very 
general  use,  or  abuse,  of  the  word  in  the  second  half  of  the 
19th  century,  both  In  English  and  French,  arises  from  the 
popularity  oif  two  works,  curiously  enough  dmost  identical  in 
date,  by  two  eminent  and  popular  poets.    The  IdyUes  kirpiques 

(1858)  of  Victor  de  Laprade  and  the  Idylls  of  the  King 

(1859)  of  TennjTson  enjoyed  a  success  in  dther  country  which 
led  to  a  wide  imitation  of  the  title  among  those  who  had, 
prrhaps,  a  vety  inexact  idea  of  its  meaning.  Among  modem 
CerBBmo,  Bcrthold  Auerbach  and  Jeremias  Gotthelf  have  been 
promiswot  as  the  composers  of  sentimental  idyb  founded  on 
aaccdotes  of  vittafe-Iife.  On  the  whole,  it  b  impossible  to  admit 
that  the  idyl  has  a  place  among  definite  literary  forms.    lu 

b  vague  and  has  often  been  purely  sentimental,  and 

of  it  b  further  obscured  by  the  lact  that  though 

the  aoua  canics  Dobooolic  idea  with  it  in  English,  the  adjective 


("idyllic")  has  oome  to  be  synonymous  with  pastoral  and 
rustic.  (E,  G.) 

IFFLAHD,  AUGUST  WILHIUI  (i759->8z4),  German  actor 
and  dramatic  author,  was  bom  at  Hanover  on  the  xpth  of  April 
X759.  Hb  father  intended  hb  son  to  be  a  dergyman,  but  the 
boy  preferred  the  stage,  and  at  eighteen  ran  away  to  C*otha 
in  order  to  prepare  himsdf  for  a  theatrical  career.  He  was 
fortunate  enough  to  recdve  instmction  from  Hans  Ekhof ,  and 
made  such  rapid  progress  that  he  was  able  in  1779  to  accept 
an  engagement  at  the  theatre  in  Mannheim,  then  rising  into 
prominence.  He  soon  stood  high  in  hb  profession,  and  extended 
hb  repuution  by  frequently  pbying  hi  other  towns.  In  1796 
he  settled  in  Berlin,  where  he  became  director  of  the  national 
theatre  of  Prussb;  and  in  x8xx  he  was  made  general  director 
of  all  representations  before  royalty.  Iffland  produced  the 
classical  works  of  (joethe  and  Schiller  with  conscientious  care; 
but  he  had  little  understanding  for  the  drama  of  the  romantic 
writers.  The  form  of  play  in  which  he  was  most  at  home,  both 
as  actor  and  playwright,  was  the  domestic  drama,  the  sentimental 
play  of  everyday  life.  Hb  works  are  almost  entirdy  destitute 
of  imagination;  but  they  display  a  thorough  mastery  of  the 
technical  necessities  of  the  stage,  and  a  remarkable  power  of 
devising  effective  dtuations.  Hb  bat  characters  are  simple 
and  natural,  fond  of  domestic  life,  but  too  mudi  given  to  Uie 
utterance  of  sentimental  commonplace.  Hb  best-known  pbys 
are  DU  Jdger,  Dienstpfikkt,  Die  Adtokaien,  Die  MUndd  and 
Die  Hageskiben,  Iffland  was  also  a  dramatic  critic,  and  German 
actors  pbce  hi^  value  on  the  reasonings  and  hinu  respecting 
thdr  art  in  hb  Almanack  fUr  Theater  und  Tkeaterfremtde.  In 
X  798-1802  he  issued  hb  Dramatiseken  Werke  In  x6  volumes,  to 
which  he  added  an  autobiography  (iieitte  tkealraliscke  Laufbakn). 
In  X807-1809  Iffland  brought  out  two  volumes  of  Neue  drama- 
tiscke  Werke,  Selections  from  hb  writings  were  afterwards 
published,  onem  xz  (Ldpdg,  1827-1828),  the  other  in  xo  volumes 
(Ldprig,  1844,  and  again  i860).  As  an  actor,  he  was  conspicuous 
for  hb  brilliant  portrayal  of  comedy  parts.  Hb  fine  gentlemen, 
polished  men  of  the  world,  and  dbtinguished  princes  were 
modeb  of  perfection,  and  showed  none  of  the  traces  of  ebborate 
study  which  were  noticed  in  hb  interpretation  d  tragedy. 
He  especially  excelled  in  presenUng  those  types  of  middle-class 
life  which  appear  in  hb  own  complies.  Iffland  died  at  Berlin 
on  the  92nd  of  September  18x4.  A  bronze  portrait  statue  of 
him  was  erected  in  front  of  the  Mannhdm  theatre  in  X864. 

See  K.  Duncker,  IMand  in  seinen  Sckrifien  als  KUnstUr^  Lekrer, 
und  Dirtktor  der  Berliner  BOkne  (1859):  W.  Koffka,  IMand  und 
Dalberg  (i86s);  and  Lampe.  Sludten  Hber  Inland  als  Dramatiktr 
(Cdle,  1890).  Ifibnd's  interesting  autobiography,  Heine  Ikeaira^ 
liscke  laitfbakn,  was  republished  by  H.  Hdstein  in  1885. 

IQLAU  (Csech  Jiklava),  a  town  of  Adstria,  in  Moravia, 
56  m.  N.W.  of  Briinn  by  rail.  Pop.  (1900)  94,387,  of  whom 
4200  are  Csechs  and  the  remainder  Germans.  IgUu  b  situated 
on  the  Igbwa,  dose  to  the  Bohemian  frontier,  and  b  one  of  the 
oldest  towns  in  Moravia,  bdng  the  centre  <rf  a  German-speaking 
enclave.  Among  the  prindpal  buildings  are  the  churches  of  St 
Jakob,  St  Ignatius,  St  John  and  St  Paul,  the  town-hall,  and  the 
barracks  formed  from  a  monastery  suppressed  under  the  emperor 
Joseph  IL  There  b  also  a  fine  cemetery,  containing  some 
remarkable  monuments.  It  has  the  princifMil  tobacco  and  cigar 
factory  of  the  state  monopoly,  which  employs  about  2500  hands, 
and  has  besides  a  large  and  important  textile  and  glass  industry, 
com  and  saw-milb,  pottery  and  brewing.  Fairs  are  periodically 
held  in  the  town;  and  the  trade  in  timber,  cereals,  and  linen  and 
woollen  goods  b  generally  brisk. 

IgUu  b  an  old  mining  town  where,  according  to  legend,  the 
silver  mines  were  worked  so  early  as  799.  King  Ottakar  I. 
(x  198-1230)  established  here  a  mining-office  and  a  mint.  At  a 
very  eariy  date  it  enjoyed  exceptional  privileges,  which  were 
confirmed  by  King  WencesUus  I.  in  the  year  X350.  The  town- 
hall  contains  a  collection  of  municipal  and  mining  laws  dating 
as  far  back  as  1 389.  At  Iglau,  on  the  5th  of  July  X436,  the  treaty  was 
made  with  the  Hussites,  by  which  the  emperor  Sigbmund  was 
acknowledged  king  of  Bohemia.    A  granite  column  near  the 
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town  marks  the  spot  wheie  Ferdinsiid  I.,  in  1527,  swore  fidelity 
to  the  Bohemian  sUtes.  During  the  Thirty  Years'  War  Iglau  was 
twice  captured  by  the  Swedes.  In  1742  it  fell  into  the  hands  of 
the  Prussians,  and  in  December  zSos  the  Bavarians  under 
Wrede  were  defeated  near  the  town. 

lOUBSIAS,  a  town  and  ^iacopal  see  of  Sardinia  in  the  province 
of  Ca^iari,  from  which  it  is  54  m.  W.N.W.  by  rail,  620  ft.  above 
sea-leveL  Pop.  (1901)  10,436  (town),  20,874  (commune).  It 
is  finely  situated  among  the  mountains  in  the  S.W.  portion 
of  the  island,  and  is  chiefly  important  as  the  centre  of  a  mining 
district;  it  has  a  government  school  for  mining  engineers. 
The  minerals  are  conveyed  by  a  small  railway  via  Monteponi 
(with  its  large  lead  and  zinc  mine)  to  Portovesme  (15  m.  S.W. 
of  Iglesias  in  the  sheltered  gulf  of  Carloforte),  near  Portoscuso, 
where  they  are  shipped.  The  total  amount  of  the  minerals 
extracted  in  Sardinia  in  1905  was  170,236  tons  and  their  value 
£765,054  (chiefly  consbting  of  99,749  tons  of  calamine  zinc, 
26,051  of  blende  zinc,  24,798  tons  of  lead  and  15,429  tons  of 
li^te):  the  greater  part  of  them — 118,009  tons — was  exported 
from  Portoscuso  by  sea  and  most  of  the  rest  from  Cagliari,  the 
zinc  gwng  mainly  to  Antwerp,  and  in  a  less  proportion  to 
Bordeaux  and  Dunkirk,  while  the  lead  is  sent  to  Pertusola 
near  Spezia,  to  be  smelted.  At  Portoscuso  is  also  a  tunny 
fishery. 

The  cathedral  ci  Iglesias,  built  by  the  Pisans,  has  a  good 
facade  (restored);  the  interior  is  late  Spanish  Gothic.  San 
Francesco  is  a  fine  Gothic  church  with  a  gallery  over  the  entrance, 
while  Sta  Chiara  and  the  church  of  the  Capuchins  (the  former 
dating  from  1285)  show  a  transition  between  Romanesque  and 
Gothic.  The  battlemented  town  walls  are  well  preserved  and 
picturesque;  the  castle,  built  in  1325,  now  contains  a  glass 
factory.  The  church  of  Nostra  Signora  del  Buon  Canunino 
above  the  town  (xo8o  ft.)  commands  a  fine  view. 

IGNATIEV,  NICHOLAS  PAVLOVICH,  Count  (1832-1908), 
Russian  diplomatist,  was  bom  at  St  Petersburg  on  the  29th  of 
January  1832.  His  father,  Captain  Paul  Ignatiev,  had  been 
taken  into  favour  by  the  tsar  Nichdas  I.,  owing  to  his  fidelity 
on  the  occasion  of  the  military  conspiracy  in  1825;  and  the 
grand  duke  Alexander  (afterwards  tsar)  stood  tponam  at  the 
boy's  baptism.  At  the  age  of  seventeen  he  became  an  officer 
of  the  Guards.  His  diplomatic  career  began  at  the  congress 
of  Paris,  after  the  Crimean  War,  where  he  took  an  active  part 
as  military  attache  in  the  negotiations  regarding  the  rectification 
of  the  Russian  frontier  on  the  Lower  Danube.  Two  years 
later  (1858)  he  was  sent  with  a  small  escort  on  a  dangerous 
mission  to  Khiva  and  Bokhara.  The  khan  of  Khiva  laid  a  plan 
for  detaining  him  as  a  hostage,  but  he  eluded  the  danger  and 
returned  safely,  after  concluding  with  the  khan  of  Bokhara  a 
treaty  of  friendship.  His  next  diplomatic  exploit  was  in  the 
Far  East,  as  plenipotentiary  to  the  court  of  Peking.  When  the 
Chinese  government  was  terrified  by  the  advance  of  the  Anglo* 
Frendi  expedition  of  x86o  and  the  burning  of  the  Summer 
Palace,  he  worked  on  their  fears  so  dexterously  that  he  obtained 
for  Russia  not  only  the  left  bank  of  the  Amur,  the  original 
object  of  the  mission,  but  also  a  large  extent  of  territory  and 
sea-coast  south  of  that  river.  This  success  was  -supposed  to 
prove  his  capacity  for  dealing  with  Orientals,  and  paved  his  way 
to  the  post  of  ambassador  at  Constantinc^le,  which  he  occupied 
from  1864  till  1877.  Here  his  chief  aim  was  to  liberate  from 
Turkish  domination  and  bring  under  the  influence  of  Russia 
the  Christian  nationalities  in  general  and  the  Bulgarians  in 
particular.  His  restless  activity  in  this  field,  mostly  of  a  semi- 
ofiicial  and  secret  character,  culminated  in  the  Russo-Turkish 
war  of  1877-1878,  at  the  dose  of  which  he  negotiated  with  the 
Turkish  plenipotentiaries  the  treaty  of  San  Stefano.  As  the 
war  which  he  had  done  so  much  to  bring  about  did  not  eventually 
secure  for  Russia  advantages  commensurate  with  the  sacrifices 
involved,  he  fell  into  disfavour,  and  retired  from  active  service. 
Shortly  after  the  accession  of  Alexander  III.  in  x88i,  he  was 
appointed  minister  of  the  interior  on  the  understanding  that  he 
would  carry  out  a  nationalist,  reactionary  policy,  but  his  shifty 
ways  and  his  administrative  incapacity  so  displeased  his  imperial 


master  that  he  was  dismissed  in  the  following  year.  -  After  that 
time  he  exercised  no  important  influence  in  public  affairs  He 
died  on  the  3rd  of  July  1908. 

IGNATIUS  {'lywkrtash  bishop  of  Antioch,  one  of  the  "  Apos- 
tolic Fathers."  No  one  connected  with  the  history  of  the  cariy 
Christian  Church  is  more  famous  than  Ignatius,  and  yet  antoag 
the  leading  churchmen  of  the  time  there  is  scarcely  one  about 
whose  career  we  know  so  little.  Our  only  trustworthy  infor- 
mation is  derived  from  the  letters  which  he  ?rrote  to  vaxioiis 
churches  on  his  last  journey  from  Antioch  to  Rome,  and  from 
the  short  epistle  of  Polycarp  to  the  Philippians.  The  earlier 
patristic  writers  seem  to  have  known  no  nwre  than  we  do. 
Irenaeus,  tot  instance,  gives  a  quotation  from  his  F^usile  to 
the  Romans  and  does  not  a:ppe»i  to  know  (or  if  he  knew  be 
has  forgotten)  the  name  of  the  author,  since  he  describes  bim 
{Adv.  kaer.  v.  28. 4)  as  "  one  of  those  belonging  to  us  *'  (ris  rOm 
iuurkpuw).  If  Eusebius  possessed  any  knowledge  about  Ignatius 
apart  from  the  letters  he  never  reveals  it.  The  only  shred  of 
extra  information  which  he  ^ves  us  is  the  statement  that 
Ignatius  "  was  the  second  successor  of  Peter  in  the  bishopric 
of  Antioch"  {Ecdes.  kisi,  iii.  36).  Of  course  in  later  tiaies 
a  cloud  of  tradition  arose,  but  none  of  it  bears  the  least  evidence 
of  trustworthiness.  The  martyrologies,  from  which  the  account 
of  his  martyrdom  that  used  to  appear  in  uncritical  church 
histories  is  taken,  are  full  of  anachronisms  and  impossibilities. 
There  are  two  main  types — ^the  Roman  and  the  Sjrriaa — out 
of  which  the  others  are  compounded.  They  contradict  each 
other  in  many  points  and  even  their  own  statements  in  difiercnt 
pUces  are  sometimes  quite  irqKX>ncilable.  ■  Any  truth  that 
the  narrative  may  contain  is  hopelessly  overlaid  with  fiction. 
We  are  therefore  limited  to  the  Epistles  for  our  information, 
and  before  we  can  use  even  these  we  are  confronted  with  a  most 
complex  critical  problem,  a  problem  which  for  ages  aroused 
the  most  bitter  controversy,  but  which  happily  now,  thanhs 
to  the  Ubours  of  Zahn,  Li^tfoot,  Hamack  aiid  Fuak,  mnj  be 
said  to  have  reached  a  satisfactory  solution. 

L  Tlu  Problem  of  the  Three  Recensions.— Tht  ^r**^^i 
problem  arises  from  the  fact  that  we  ponnfM  three  diS^erenl 
recensions  of  the  Epistles,  (a)  The  short  ncensum  (often  called 
the  Vossian)  contains  the  letters  to  the  Ephesians,  Magncsians, 
Trallians,  Romans,  Philadclphians,  Smymaeans  and  to  Poly- 
carp. This  recension  was  derived  in  its  Greek  form  frmn  tbe 
famous  Medicean  MS.  at  Florence  and  first  published  by  Vossius 
in  1646  (see  Theol.  LUeraluneitung^  1906,  596  f.,  for  an  early 
papyrus  fragment  in  the  Berlin  Museum,  containing  Ad  Stmynt. 
m.fin.  xii.  init.).  In  the  Medicean  MS.  the  Epistle  to  the  Romans 
is  missing,  but  a  Greek  version  of  this  q>istle  was  discovered 
by  Ruinart,  embedded  in  a  mariyriumf  in  the  National  Iil»ary 
at  Paris  and  published  in  1689.  There  are  also  (z)  a  Latin 
version  made  by  Robert  Grosseteste,  bishop  of  Lincoln,  about 
X250,  and  published  by  Ussher  in  1644.— two  years  before  tbe 
Vossian  edition  appeared  *,  (2)  an  Armenian  versioo  wbidi 
was  derived  from  a  Syriac  not  earlier  than  the  5th  century 
and  published  at  Constantinople  in  Z783;  (3)  some  fragmtents 
of  a  Syriac  version  published  in  Cureton's  ^ition  of  Ignatius; 
(4)  fragments  of  a  Coptic  version  first  published  in  Lig^tfoot*s 
work  (ii.  859-882).  (6)  The  long,  recension  conlaixts  the  seven 
Epistles  mentioned  above  in  an  expanded  form  and  several 
additioiud  letters  besides.  The  Greek  form  of  the  recension, 
which  has  been  preserved  in  ten  M^.,  has  thirteen  letters, 
the  additioiud  ones  being  to  the  Tarsians,  the  HiQippians, 
the  Antiochians,  to  Hero,  to  Mary  of  Cassobola  and  a  letter 
of  Mary  to  Ignatius.  The  Latin  form,  of  which  there  are  thirteen 
extant  MSS.,  omits  the  letter  of  Mary  of  Cassobola,  but  adds 
to  the  list  the  Laus  Heronis,  two  Epbtles  to  the  apostle  John, 
one  to  the  Virgin  Mary  and  one  from  Mary  to  Ignatius,  (c)  Tkt 
Syriac  or  CureUmian  recension  contains  only  three  £ptstks« 
viz.  to  Polycarp,  to  the  Romans,  and  to  the  Ephesians,  and 
these  when  compared  with  the  same  letters  in  the  short  and 
long  recensions  are  found  to  be  considerably  abbreviated.  Tbe 
Syriac  recension  was  made  by  William  Cureton  in  1845  from 
1  three  Syriac  MSS.  which  had  recently  been  brought  frocn  tbe 
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NUrian  desert  and  deposited  in  the  British  Museum.  One 
of  these  MSS.  belongs  to  the  6th  century,  the  other  two  are 
bier.  Summed  up  in  a  word,  therefore,  the  Ignatian  problem 
is  this:  which  of  these  three  recensions  (if  any)  represents  the 
actual  work  of  Ignatius  ? 

II.  Hiitory  oftkt  Contratersy.—Tbe  history  of  the  controversy 
■lay  be  divided  into  three  periods:  (a)  up  to  the  discovery 
of  the  short  recension  in  1646;  (b)  between  1646  and  the  dis- 
covery of  the  Syriac  recension  in  1845;  (c)  from  1845  to  the 
present  day.  In  the  first  stage  the  controversy  was  theological 
rather  than  critical  The  Reformation  raised  the  question  as 
to  the  authority  of  the  papacy  and  the  hierarchy.  Roman 
Catholic  scholars  used  the  interpolated  Ignatian  Epistles  very 
freely  in  their  defence  and  derived  many  of  their  arguments 
from  them,  while  I^estant  scholars  threw  discredit  on  these 
Epistles.  The  Magdeburg  oenturiators  expressed  the  gravest 
doubts  as  to  their  genuineness,  and  Calvin  declared  that "  nothing 
was  mon  foul  than  those  fairy  tales  {naeniis)  published  under 
the  name  of  Ignatiusl"  It  should  be  stated,  however,  that 
one  Roman  Catholic  scholar,  Denys  Petau  (Petavius),  admitted 
that  the  letters  were  interpolated,  while  the  Protestant  Vedelius 
acknowledged  the  seven  letters  mentioned  by  Eusebius.  In 
Exkgiand  the  Ignatian  Epistles  took  an  important  place  in  the 
cpiiscopalian  omtroversy  in  the  17th  century.  Their  genuitaeness 
was  defended  by  the  leading  Anglican  writers,  e.g.  Whitgift, 
Hooker  and  Andrewes,  and  vigorously  challenged  by  Dissenters, 
c.f .  the  five  Presbyterian  ministers  who  wrote  under  the  name 
of  Smectymnutts  and  John  Milton.'  The  second  period  is 
marked  by  the  recognition  of  the  superiority  of  the  Vossian 
recensioo.  This  was  q>eedily  demonstrate!,,  though  some 
attempts  were  made,  notably  by  Jean  Morin  or  Morinus  (about 
1656),  Whtst<m  (in  1711)  and  Meia  (in  1836),  to  resuscitate 
the  long  recension.  Many  Protestants  still  maintained  that 
the  new  rfctminn,  like  the  old,  was  a  forgery.  The  chief  atuck 
came  from  Jean  DaiU^  who  in  his  famous  work  (1666)  drew  up 
BO  fewer  than  sixty-^  objections  to  the  genuineness  of  the 
Ignatian  literature.  He  was  answered  by.  Pearson,  who  in  his 
Viadicice  episkflitrum  S.  IgruUii  (1672)  completely,  vindicated 
the  authenticity  of  the  Vossian  Epistles.  No  further  attack 
of  any  importance  was  made  till  the  time  of  Baur,  who  like 
DaiOi  rejected  both  recensions.  In  the  third  stage — inaugurated 
in  1845  by  Cureton's  work — the  controversy  has  ranged  round 
the  rdative  claims  of  the  Vossian  and  theCurctonian  recensions. 
Scholars  have  been  divided  into  three  camps,  viz.  (i)  those 
who  foflowed  Cureton  in  maintaining  that  the  three  Syriac 
Fpi^tlca  alone  were  the  genuine  wwk  .of  Ignatius.  Among 
them  may  be  mentioned  the  names  of  Bunsen,  A<  RitschI, 
R.  A.  Lqisios,  .E.  de  Presscns£>  H.  Ewald,  Milman,  Bohringer. 
(2)  Those  who  accepted  the  genuineness  of  the  Vossian  recension 
and  regarded  the  Curetonian  as  an  abbreviation  of  it,  e.f. 
Peiennann,  Denzinger,  Uhlhom,  Merx,  and  in  more  recent  times 
Th.  Zahn,  J.  B.  Lightfoot,  Ad.  Hamack  and  F.  X.  Funk.  (3) 
Those  vdw  denied  the  authenticity  of  both  recensions,  t.g.  Baur 
and  HUffenfeld  and  in  recent  times  van  Manen,*  V5lter*  and 
van  Lotm.*  The  result  of  more  than  half  a  century's  discussion 
has  been  to  restore  the  Vossian  recension  to  the  premier  position. 

III.  Tke  Origin  of  Ike  Long  Rtunsion.—Tht  argumenU 
against  the  genuineness  of  the  long  recension  are  decisive. 
(1)  It  oooflicu  with  the  statement  of  Eusebius.  (3)  The  first 
trace  of  its  use  occurs  in  Anastasiua  of  Antioch  (a.o.  598)  and 
Siephcn  Gobarus  (c.  575HS00).  (3)  The  ecclesiastical  system 
of  the  lettcfs  imfdies  a  date  not  earlier  than  the  4th  century. 
(4)  The  recension  has  been  proved  to  be  dependent  on  the 
Ap4stolicai  Conslilnlions.  (s)  The  doctrinal  atmosphere  implies 
the  cxisteoce  of  Arian  and  Apollinarian  heresies.  (6)  The 
added  I  laws  iff  i  reveal  a  difference  in  style  which  stamps  them 
Bi  once  as  intcipolatioos.    There  are  several  different  theories 
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with  regard  to  the  origin  of  the  recension.  Some,  e.g.  Ledere, 
Newman  and  Zahn,  think  that  the  writer  was  an  Arian  and  that 
the  additions  were  made  in  the  interest  of  Arianism.  Funk, 
on  the  other  hand,  regards  the  writer  as  an  Apollinarian.  Light- 
foot  opposes  both  views  and  suggests  that  it  is  better  "  to  con- 
ceive of  him  as  writing  with  a  conciliatory  aim." 

IV.  The  Objections  to  the  Cur^nian  Recension. — The  objections 
to  the  Syriac  recension,  though  not  so  decisive,  are  strong 
enough  to  carry  conviction  with  them,  (i)  We  have  the  express 
statement  of  Eusebius  that  Ignatius  wrote  seven  Epistles. 
(2)  There  are  statements  in  Polycarp*s  Epistle  which  cannot 
be  explained  from  the  three  Syriac  Epistles^ .  (3)  The  omitted 
portions  are.  proved  by  Lightfoot  after  an  elaborate  analysis  to 
be  written  in  the  same  style  as  the  rest  of  the  epistles  and  couki 
not  therefore  have  been  later  interpolations.  (4)  The  Cure- 
tonian letters  are  often  abrupt  and  broken  and  show  signs  of 
abridgment.  (5)  The  discovery  of  the  Armenian  version  proves 
the  existence  of  an  earlier  Syriac  recension  corresponding  to 
the  Vossian  of  which  the  Curetonian  may  be  an  abbreviation. 
It  seems  impossible  to  account  for  the  origin  of  the  Curetonian 
recension  on  theological  grounds.  The  theory  that  the  abridg- 
ment was  made  in  the  interests  of  Eutjrchianism  or  Mono- 
physitism  cannot  be  substantiated. 

V.  The  Date  and  Genuineness  of  the  Vossian  Epistles. — We  hrt 
left  therefore  with  the  seven  Epistles.  Are  they  the  genuine 
work  of  Ignatius,  and,  if  so,  at  what  date*  were  they  written? 
The  main  -objections  are  as  follows:  (i)  The  conveyance  of  a 
condemned  prisoner  to  Rome  to  be  put  to  death  in  the  amphi- 
theatre is  unlikely  on  historical  grounds,  and  the  route  taken 
is  improbable  for  geographical  reasons.  This  objection  has  very 
little  solid  basis.  (2)  The  heresies  against  which  Ignatius 
contends  imply  the  rise  of  the  later  Gnostic  and  Docetic  sects. 
It  is  quite  certain,  however,  that  Docetism  was  in  existence  in 
the  ist  century  (cf.  i  John),  while  many  of  the  principles  of 
Gnosticism  were  in  vogue  long  before  the  great  Gnostic  sects 
arose  (cf.  the  Pastoral  Epistles).  There  is  nothing  in  Ignatius 
which  implies  a  knowledge  of  the  teaching  of  Basilides  or 
Valcntinus.  In  fact,  as  Hamack  says:  "  No  Christian  writer 
after  140  could  have  described  the  false  teachers  in  the  way  that 
Ignatius  does."  (3)  The  ecclesiastical  system  of  Ignatius  is 
too  developed  to  have  arisen  as  early  as  the  time  of  Trajan. 
At  first  sight  this  objection  seems  to  be  almost  fatal.  But  we 
have  to  remember  that  the  bishops  of  Ignatius  are  not  bishops 
in  the  modem  sense  of  the  word  at  all,  but  simply  pastors  of 
churches.  They  are  not  mentioned  at  all  in  two  Epistles,  vis. 
Romans  and  PkUippians,  which  seems  to  imply  that  this  forai 
of  government  was  not  universal.  It  is  only  when  we  read 
modem  ecclesiastical  ideas  into  Ignatius  that  the  Objection  has 
much  weight.  To  sum  up,  as  Uhlhom  says:  "  The  collective 
mass  of  internal  evidence  against  the  genuineness  of  the  letters 
...is  insufficient  to  counterbalance  the  testimony  of  the 
Epistle  of  Polycarp  in  their  favour.  He  who  would  prove  the 
Epistles  of  Ignatius  to  be  spurious  must  begin  by  proving  the 
Epistle  of  Polycarp  to  be  spurious,  and  such  an  undertakhig  is 
not  likely  to  succeed."  This  being  so,  there  is  no  reason  for 
rejecting  the  opim'on  of  Eusebius  that  the  Epistles  were  written 
in  the  reign  of  Trajan.  Hamack,  who  formerly  dated  them 
about  140,  now  says  that  they  were  written  in  the  latter  years 
of  Trajan,  or  possibly  a  little  later  (117-125).  The  majority  of 
scholars  place  them  a  few  years  earlier  (i  lo-i  1 7).* 

The  letters  of  Ignatius  unfortunately,  unlike  the  Epistles  of 
St  Paul,  contain  scant  autobiographical  material.  We  are  told 
absolutely  nothing  about  the  history  of  his  career.  The  fact 
that  like  St  Paul  he  describes  himself  as  an  tcr/xoita  {Rom.  9), 
and  that  he  speaks  of  himself  as  "  the  last  of  the  Antiochene 
Christians"  {Troll.  13;  Smyrn.  xi.),  seems  to  suggest  that  he 
had  been  converted  from  paganism  somewhat  late  in  life  and 
that  the  process  of  conversion  had  been  abrupt  and  violent. 
He  bore  the  surname  of  Theophorus,  i.e. "  God-clad  "  or  "  bearing 

*  But  there  are  ■till  a  few  Kholare,  e.g.  van  Manen  and  VAlter, 
who  prefer  a  date  about  150  or  later;  van  Loon  goes  as  late  as  175. 
See  article  *:  Old-Christian  Uteiature,"  £acy.  Ba,  iiL  col.  3488. 
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God."  Later  tradition  regarded  the  word  as  a  passive  form 
("  God'bome  ")  and  explained  it  by  the  romantic  theory  that 
Ignatius  was  the  chUd  whom  Christ  took  in  his  arms  (Marii  iz. 
36*37).  The  date  at  which  he  became  bishop  of  Antioch  cannot 
be  detemiined.  At  the  time  when  the  Epistles  were  written  he 
had  just  been  sentenced  to  death,  and  was  being  sent  in  charge 
of  a  band  of  soldieis  to  Rome  to  fight  the  beasts  in  the  amphi- 
theatre. The  fact  that  he  was  condemned  to  the  amphitheatre 
proves  that  he  could  not  have  been  a  Roman  citizen.  We  lose 
sight  of  him  at  Troas,  but  the  presumption  is  that  he  was  martyred 
at  Rome,  though  we  have  no  early  evidence  of  this. 

But  if  the  Epistles  tell  us  little  of  the  life  of  Ignatius,  they  give 
us  an  excellent  picture  of  the  man  himself,  and  are  a  mirror  in 
which  we  see  reflected  certain  ideals  of  the  life  and  thought  of 
the  day.  Ignatius,  as  Schaff  says,  "  is  the  incarnation  of  three 
closely  connected  ideas:  the  gloxy  of  martyrdom,  the  omni- 
potence of  episo^Muy,  and  the  hatted  of  heresy  and  schism." 

I.  Zeal  for  martyrdom  in  later  days  became  a  disease  in  the 

Church,  but  in  the  case  of  Ignatius  it  is  the  mark  of  a  hero. 

The  heroic  note  runs  through  all  the  Epistles;  thus  he  says: 

'**  I  bid  all  men  know  that  of  my  own  free  will  I  die  for  God,  unlew 
ye  should  hinder  me  .  .  .  Let  me  be  given  to  the  wild  beasts,  for 
through  them  I  can  attain  unto  God.  I  am  God'v  wheat,  and  I 
am  around  by  the  wild  tieasta  that  I  may  be  found  the  pure  bread 
of  Christ.  Entice  the  wild  tieasta  that  they  mav  become  my  sepulchre 
.  •  .  ;  come  fire  and  cross  and  grapplings  with  wild  beasts,  wrench- 
ing of  bones,  hacking  of  limbs,  cnishings  of  my  whole  body;  only 
be  it  mine  to  attain  unto  Jesus  Christ "  {Rom,  4-s)« 

3.  Ignatius  constantly  contends  for  the  reo>gnition  of  the 
authority  of  the  ministers  of  the  church.  *'Do  nothing,"  he 
writes  to  the  Magnesians,  "without  thebbhopandthepresbsrtezs." 
The  "  three  orders  "  are  essential  to  the  church,  without  them 
no  church  is  worthy  of  the  name  (d.  Trail.  3).  '*It  is  not 
lawful  apart  from  Uie  bishop  either  to  baptize  or  to  hold  a 
love-feast "  {Smym,  8).  Respect  is  due  to  the  bishop  as  to  God, 
to  the  presbyters  as  the  council  of  God  and  the  college  of  apostles, 
to  the  deacons  as  to  Jesus  Christ  {Trail.  3).  These  terms  must 
not,  of  course,  be  taken  in  their  developed  modem  sense.  The 
"  bishop  "  of  Ignatius  seems  to  represent  the  modern  pastor  of 
a  church.  As  Zahn  has  shown,  Ignatius  is  not  striving  to 
introduce  a  special  form  of  ministry,  nor  is  he  endeavouring  to 
substitute  one  form  for  another.  His  particular  interest  is  not 
so  much  in  the  form  of  ministry  as  in  the  unity  of  the  church. 
It  is  this  that  is  his  chief  concern.  Centrifugal  forces  were  at 
work.  Differences  of  thedogical  opinion  were  arising.  Churches 
had  a  tendency  to  split  up  into  sections.  The  age  of  the  apostles 
had  passed  away  and  their  successors  did  not  inherit  their 
authority.  The  unity  of  the  churches  was  in  danger.  Ignatius 
was  resisting  this  fatal  tendency  which  threatened  ruin  to  the 
faith.  The  only  remedy  for  it  in  those  days  was  to  exalt  the 
authority  of  the  ministry  and  make  it  the  centre  of  church  life. 
It  should  be  noted  that  (i)  there  is  no  trace  of  the  later  doctrine 
of  apostolical-succession;  (a)  the  ministry  is  never  sacerdotal  in 
the  letters  of  Ignatius.  As  Lightfoot  puts  it : "  The  ecclesiastical 
order  was  enforced  by  him  (Ignatius)  almost  sdely  as  a  security 
for  doctrinal  purity.  The  threefold  ministry  was  the  husk,  the 
shell,  which  protected  the  precious  kernel  of  the  truth  "  (i.  40). 

3.  Ignatius  fights  most  vehemently  against  the  current  forms 
of  heresy.  The  chief  danger  to  the  church  came  from  the 
Docetists  who  denied  the  reality  of  the  humanity  of  Christ  and 
ascribed  to  him  a  phantom  body.  Hence  we  find  Ignatius 
laying  the  utmost  stress  on  the  fact  that  Christ "  was  truly  bom 
and  ate  and  drank,  was  truly  persecuted  under  Pontius  Pilate  . . . 
was  truly  raised  from  the  dead  "  {Troll.  9).  "  I  know  that  He 
was  in  the  flesh  even  after  the  resurrection,  and  when  He  came 
to  Peter  and  his  company,  He  said  to  them,  'Lay  hold  and 
handle  me,  and  see  that  I  am  not  an  incorporeal  spirit ' "  {Smym. 
3).  Equally  emphatic  is  Ignatius's  protest  against  a  return  to 
Judaism.  *'  It  is  monstrous  to  talk  of  Jesus  Christ  and  to  practise 
Judaism,  for  Christianity  did  iK>t  believe  in  Judaism  but  Judaism 
in  Christianity  "  {Ma^n.  10). 

•  Reference  must  also  be  made  to  a  few  of  the  more  characteristic 
points  in  the  theology  of  Ignatius.    As  far  as  Christology  is 


concerned,  besides  the  insistence  on  the  leaGty  of  tlie 
of  Christ  already  mentioned,  there  are  two  other  points  winch 
call  for  notice.  (1)  Ignatius  is  the  earliest  writer  oatside  the 
New  Testament  to  describe  Christ  under  the  categories  of 
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philosophy;  cf.  the  famous  passage  in  Epk.  7.  "There  is  oae 
only  physician,  of  flesh  and  ^  spirit  {va/mgdt  mal  avo^srufii), 
generate  and  ingenerate  {ytwniTis  ni  tyhpifns).  Cod  m 
man,  true  life  in  death,  son  of  Mary  and  son  of  God,  first  possible 
and  then  impassible "  (r/wror  vaB^is  sol  icn0^}.  (i> 
Ignatius  is  also  the  first  writer  outside  the  New  Testameat  to 
mention  the  Virgin  Birth,  upon  which  he  lays  the  utmost  stress 
"  Hidden  from  the  prince  of  this  work!  were  the  vir^adty  of 
Mary  and  her  child-bearing  and  likewise  also  the  death  of  the 
Lord,  three  mysteries  tolM  cried  aloud,  the  which  were  wrooglit 
in  the  silence  of  God  "  {Epk.  19).  Here,  it  will  be  observed,  we 
have  the  nudeus  of  the  later  doctrine  of  the  deceptimt  of  Satan. 
In  regard  to  the  Eucharist  also  later  ideas  occur  in  fgDJUimi 
It  is  termed  a  imm^pior  (Trotf.  2),  and  the  influenceof  the  Gteek 
mysteries  is  sera  in  such  language  as  that  used  in  Epk,  so, 
where  Ignatius  describes  the  Eucharistlc  bread  as  "  the  mrdJirine 
of  immortality  and  the  antidote  against  death."  When  IgBotios 
says  too  that "  the  heretics  abstain  from  Eucharist  becanse  thcj 
do  not  allow  that  the  Eucharist  is  the  flesh  of  Christ,"  the  words 
seem  to  imply  that  materialistic  ideas  were  begiiming  to  find  an 
entrance  into  the  church  (5fiiyr.  ^).  Other  points  that  call  for 
spedal  notice  are:  (r)  Ignatius's  rather  extravagant  angdoiogy. 
In  one  place  for  instance  he  speaks  of  himsdf  as  beiDg  nfale  to 
comprehend  heavenly  things  and  *'  the  arrays  of  angels  and  the 
musterings  of  principalities  "(rroff.  5).  (3)  Hb  view  of  tbe  OM 
Testament.  In  one  important  passage  Ignatius  emphntkaUy 
states  his  belief  in  the  supremacy  of  Christ  even  over  **  the 
archives  "  of  the  faith,  i.€.  the  Old  Testament:  "  As  for  me.  aj 
archives — my  inviolable  archives — are  Jesus  Christ,  Hacrass«  His 
death.  His  resurrection  and  faith  throtigh  Hun"  {PkOadd.  S). 
AuTBoamss.— T.  Zahn,  Ignatius  vem  Antioduen  (Goths,  1873): 
B.  Ughtfoot.  Apostolic  Fathers,  part  u.  (Londoa,  and  ed,  1M9}: 
X.  Funk,  Die  Ecktkeit  dtr  ipioL  Briefe  (TObuiBeii,  r893):  A. 
Harnack,  Ckronolope  dtr  altckrutlichen  IMteratur  (LdpM.  Ifi97)- 
There  is  a  good  bibliography  in  G.  KrOger,  Early  CkrisHan  Liia 
(Eng.  trans.,  1897,  pp.  28-39).    See  also  Arosrouc  FATHxas. 

(H.  1  •  A.) 

IGHORAMTJS  (Latin  for  "  we  do  not  know,"  *'  we  take 
notice  of  ")>  property  an  £n|^ish  law  term  for  the 
on  the  bill  of  indictment  made  by  a  grand  jury 
"  throw  out "  the  bill,  t.e.  when  they  do  not  consider  tlsat  the 
case  should  go  to  a  petty  jury.  The  expression  is  now  obsolete, 
"  not  a  true  bill,"  **  no  bill,"  being  used.  The  etprcssioes 
"  ignoramus  jury,"  "  ignoramus  Whig,"  &c,  were  conunoa  in 
the  political  satires  and  pamphlets  of  the  years  foDowisg  o« 
the  throwing  out  of  the  bill  for  high  treason  against  tbe  and 
earl  of  Shaftesbury  in  1681.  The  application  of  the  term  to  aa 
ignorant  person  dates  from  the  eariy  part  of  the  17th  ocatvy. 
The  New  Engfisk  Diaianary  quotes  two  eiamplfs  iHnstxatxng 
the  eariy  connexion  of  the  term  with  the  law  or  lawyers  George 
Ruggle  (r $75-1633)  in  1615  wrote  a  Latin  play  with  tbe  title 
IgnoramuSt  the  name  bdng  also  that  of  the  chief  character  in 
it,  intended  for  one  Francis  Brakin,  the  recorder  of  Cambridge. 
It  is  a  satire  against  the  ignorance  and  pettifogging  of  tbe 
common  lawyers  of  the  day.  It  was  answered  by  a  prose  tract 
(not  printed  till  1648)  by  one  Robert  Callis,  scrjeant-at-lav.  Tbis 
bore  the  title  of  The  Case  and  Argument  against  Sir  Igutrastuu  of 
Cambridge. 

IGNORANCE  (Lat.  ignoranlia,  from  ignarare,  not  to  know), 
want  of  knowledge,  a  state  of  mind  which  in  law  has  iroportaat 
consequences.  A  well-known  legal  maxim  runs:  igmarenSia 
juris  nan  excusat  ("ignorance  of  the  law  does  not  excuse").  With 
this  -is  sometimes  coupled  another  maxim:  ignerantia  Jadi 
excusai  (" ignorance  of  €he  fact  excuses")*  That  every  oae  who 
has  capacity  to  understand  the  law  is  presumed  to  know  it 
is  a  very  necessary  principle,  for  otherwise  the  courts  would  be 
continually  occupied  in  endeavouring  to  solve  problems  which 
by  their  very  impracticability  would  render  the  administratioa 
of  justice  next  to  impossible.    It.  would  be  necessary  for  the 
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lasrt  to  BifttB  In  imdlif  tnqulrln  u  to  tbc  Irut  iDWirdi 
il  ■  Dun'i  miDd,  whMluT  hit  Male  of  iiDoraocc  ciiiMd  it 
isK  of  Ltw  csmmiuioD  ofLlieafleDce,  wbdlwcfucb  a  condii 
li  mind  ni  iHviublc  or  bmucht  about  merely  hy  indiScn 


jarii  adnilti  ol  ■»  eicqitian,  ntn  in  the  on  of  a 
■eniionnly  in  EntUnH,  who  ii  Ukely  lo  be  ignonal  i 
law.  Id  Roman  law  the  hinhnna  of  tbe  nih  iru 
is  tlie  caae  «f  woman,  wldiera  and  pcnon*  usdcr  I 
twenty-five,  unlm  tbcy  had  lood  legal  advice  wit 
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ledie  at  hk  dtiposat,  he  wilfully 
hinsdf  of  it  (kc  CoNrajkcr). 

In  Io0c,  igooiucB  Is  that  itate  of  mind  whicli  lot  want  of 
cvidcDce  il  equally  unabte  to  affiim  or  deny  one  thiof  or  anolha. 
Doubt,  OB  tlte  otbs  liaiid.  can  neither  affirm  iwr  deny  because 
the  evidence  leemi  equally  ■IroDg  tor  both.  For  IputalU 
Biinki  (ifDorance  of  the  refutaiion)  see  FdUjjcv, 

niMtKAVmBl  {Frhii  Itnaanlins),  a  name  given  to  tbe 
Brethren  of  the  Chiislian  Scfaooli  {Prbada  Sioltt  CirOiatnes), 
a  tiUpoat  Inleraily  founded  at  Rcinu  in  i68e,  and  formally 
orgiBiaerl  in  i6gj.  by  the  priest  Jean  Bapiitte  de  la  Salle,  for 
the  poTpoie  t>f  affording  a  free  education,  especially  in  lelicton, 
to  the  childrcfi  of  the  poor.  In  addition  to  the  three  timpte 
Towi  of  tJiastity,  poverty  and  obedience,  the  brothers  wete 
isquired  to  give  ihiar  services  without  any  remuneraiioD  and 
lo  wear  a  ipecial  halKt  of  cDirse  black  material,  coniisihi|  ol  a 
ci»Qck.  ■  hooded  cloak  with  hanging  ileevrs  and  a  broad- 
biimiBed  bat.  The  name  Ignoraniine  was  given  from  a  daiue 
in  the  nils  of  the  order  forbidding  the  admission  of  prieMi  with 
a  tbeolDcica]  educatkiD.  Other  papular  names  applied  10  the 
etila  are  Frlra  it  Sainl-Yim,  tmm  the  house  at  Rouen,  which 
was  ibetr  hewtquanen  from  1705  till  1770,  Fr^er  i  jua^ntm, 
boa  tbcil  kai«ing  sleeret,  and  Frlra  Pmlliurs,  from  their 
totiac*  n*e  of  tlie  whip  (fBuil)  in  puniihmeola  Hie  order, 
approved  by  Pope  Benedict  XIII.  in  1714,  rapidly  spread  over 
France,  and  although  dissolved  by  the  National  Assembly's 
decree  in  February  17QO,  was  recalled  by  Napoleon  I.  in  iSot, 
and  ionnatly  recogniied  by  the  French  government  in  iSoS. 
Since  then  its  menbere  have  penetrated  into  nearly  every  country 
el  Europe,  and  Into  America,  A>i*  and  Africa.  They  number 
about  14,000  meoben  and  have  over  moo  schools,  and  are 
ihenronfeit  Roman  Cilbolic  male  order.  Though  not  officially 
connected  witb  lbs  Jesuits,  theii  orgudiatioa  and  discipline 

See  ].  B.  BlaiD,  l»  VU  in  tbiAatU  J.B.iila  Sallt  CVenalUeh 

KVAUBA,  a  town  of  oorth4item  Spain,  b  the  province 
of  BarccJona.  on  the  left  hank  ol  the  river  Noya,  a  right-hand 
Inbntaiy  of  tbe  Uobcegat,  and  at  the  northern  terminus  of 
ibe  Igualada-MartoreU-Barcelona  railway.  Pop.  (1900)  10,441. 
Ignslada  is  tbi  central  market  of  a  rich  agriculluni  and  wine- 
pnxtedBf  district.  It  consisti  of  an  old  town  with  narrow 
tad  imTular  tlreeta  and  the  remains  ol  a  lorlrcsa  and  ramparts, 
and  a  new  town  which  potseaei  regular  and  spacious  streets 
sad  nany  line  houKt.  The  local  industries,  chiefly  developed 
HIKE  igSo,  Include  (he  manufacture  of  cotton,  linen,  wool, 
nhbaaa.  ckith,  chocolate,  soap,  bniKVe*,  leather,  cards  and 
nails.  Tbe  faraooi  mountain  and  convent  of  Montserrat  or 
Monacnat  (;.>.]  it  1>  m.  E. 

NDAXA,  syitemaiicalty  /faonUru  (Spanish  qutvileal  ol 
Cvib  nowrl,  a  family  of  pleurodont  lliards,  comprising  sbout 
}o  iiwn  and  joo  ipedet.  With  three  eiceplioni,  ail  the  genera 
af  rhia  encnive  family  belong  10  the  New  World,  being  specially 
cfcanctefiMic  ol  tbe  Neotropical  region,  where  they  occur  as 
fs«  Bulb  as  Patagonia,  while  eilending  ikoclhwatd  iolo  tbe 
-nasi  pan*  d  tbe  NcMCtic  ttgioot  ai  lai  u  California  aod 


British  Columbia.  The  eiceptional  genera  are  BiiahjUplna 
in  the  Fiji  IsUods,  Boftuna  and  dudanin  in  Madagascar. 
The  igunnu  are  chatacteriied  by  the  peculiar  form  of  their 
teeth,  these  being  round  at  the  tool  and  blade-like,  with  serrated 
edges  towards  the  tip,  resembling  in  (bis  respect  the  gigantic 
utinct  reptile  /fuaiuiJim.  Tbe  typical  forma  belonging  10  tbil 
lamily  are  distinguished  by  (he  large  dewlap  or  pouch  situated 
beneath  the  head  and  neck,  and  by  the  crest,  composed  ol 
slender  elongated  scales,  which  extends  in  gradually  dimlnisfaing 
beight  from  the  cape  of  the  neck  to  the  eitremity  of  (be  taiL 
The  latter  oigaa  a  very  king,  slender  and  compressed.  The 
tongue  is  generally  short  and  not  deeply  divided  at  its  eitremity, 
nor  is  its  base  retracted  into  a  sheaihj  it  is  always  moist  and 
covered  with  a  glutinous  aecrelion.  The  prevaiiiog  cok)ur  ol 
the  iguanis  is  green;  and.  as  the  majority  ol  them  are  arboreal 
in  their  habits,  such  colouring  is  generally  regarded  u  pio- 


Ptc  I — Iguana. 
n  (he  o(her  hand  which  reside  or 


wcr  ol  chiinging 


black.  .They  differ  greatly  In  si 
several  feet  in  length. 

One  of  (he  largest  and  most  widely  distributed  is  the  co 
guana  (/fwru  Ixboctdala),  which  occuis  in  the  (topical 
if  Ccn(ral  and  South  America  and  the  West  Indies,  wi 
closely  allied  /.  rkinolcpkia.  It  alUins  a  length  of  6  ft., 
ing  then  perhaps  3s  lb,  and  is  of  a  greenish  colour,  occasi 


Itsfi 


lofvc 


lose  branches  it  lives  and  in  the  hollows  of  which  it  depoiils 
eggs.  These  are  ol  an  oblong  shape  about  \\  in, 
length,   and   are  said   by   (ravelleis  to  be  very  pleasant 

imperative  inaccessibility  ol  their  arboreal  haunts,  and 
wotecLlve  colouring,  which  is  rendered  even  more  efTeclive 
Fir  remaining  still  00  the  approach  of  danger.  But  tbe 
rile  letorti  of  tbe  iguuu  are  tree*  which  overhang  the 


iijb 


IGUANODON 


ntCT,  Into  which  tbey  Ul  thcraidva  Itll  wilh  ■  ipluh,  whii«vcr 
the  beight  of  the  Inc,  ud  then  iwjm  any,  m  hidg  it  the  bottom 
for  rainy  minoies.  OthenriK  they  cihibit  few  ligiu  of  uimtl 
intelligence.  "The  iguuii,"  uyi  K.  W.  Bits  (Tit  Italxndia 
M  lit  Amama),  "  ii  one  of  the  stupidest  ininula  I  ever  mt\. 
The  one  1  cjughi  dropped  helpJeuiy  froora  tree  juat  aheed  of 

the"  mttuder  and  llien  jet  oH  running  jluiig  l1.l.  pA\.    I  liin 


ifler  it  ind  it  then  Mopped  u  a  timid  dog  would 
down  and  peimilling  me  to  Kice  it  by  tbe  n«k  and  cany  it  oH." 
Along  with  several  other  specia,  DOiably  Cltnoiura  ataiUiiHiira, 
which  il  omnivoraui,  liltewiK  c^ed  iguana,  the  common  [guana 
i>  much  Kiugbt  after  in  tiopical  Ameiicai  the  natives  esteem 
its  flesh  a  delicacy,  and  capture  it  by  slipping  a  noose  round 
its  neck  IS  il  aits  in  fancied  sccuiily  on  the  branch  of  a  tree. 

Although  chiefly  arboreal,  many  of  the  iguanas  take  readily 
to  the  water;  and  there  is  at  least  one  species,  Aitibtyrhyndntt 
crittatas,  which  leads  for  the  most  part  an  aquatic  life-  These 
marine  liianh  occur  only  in  the  Calapagoi  IsUndh  where 

than  »  yds.  inland,  while 
they  may  often  be  observed 
fn  companies  several  hundreds 
of  yard*  Irom  the  sboie.  iwim- 
ming  wilh  great  fadlily  by 


(he  Weilden  .         . 

hnown  by  numemus  (keletuns  from  Berniiaatl.  ncu  Hods, 
Belgium.  It  is  a  t]i)ia]  leproefitaiive  of  the  orfu'ttnpDdDns 
(Gr.  tor  bird-footed)  DinosauriL  TlK  bead  is  large  and  latoaQy 
comprened  wilh  a  blunt  snout,  nearly  tBininal  nosttilt  and 
relalively  traatl  eyes.  The  sides  of  the  jam  are  provided  with 
a  d«e  Aeiies  of  grinding  teeth,  which  are  often  worn  down  to 
Humps;  lbs  front  of  the  Jaws  forms  a  toothless  bcmk,  which 
would  be  encased  originally  in  a  homy  sheath.  When  unwora 
the  teeth  are  spatulate  and  crimped  or  serrated  round  tbe  edce, 
closely  tesembling  those  of  the  cxisliqg  Ceatt^  Americui 
lizird,  tgjaana — hence  tbe  name  Iguanodon  fGr,  Iguana-tooth} 
propmed  by  Mantell,  the  discoverer  of  this  reptile,  in  1815. 
The  bodies  ol  the  venebrae  are  solid;  and  tbey  an  coDvem- 
concave  (u.  tpiidmadma)  in  tbe  neck  and  anterioT  part  of  the 
back,  where  there  mux  have  been  much  freedom  a<  motioB. 
The  hindquarlen  are  compaialivety  large  and  heavy,  while 
the  tail  is  long,  deep  and  more  or  less  lalerally  o 
evidently  adapted  for  swimming.    The  small  ar-*  - 


onyspi 


DobOe  forts 


The  pelvis  and  faind-timb; 

basal  bones  (metatarsals)  of  the  three-toed  foot  reauia 
Mhroughout  life,  thus  differibg  from  those  of  the  nnming 
hich  are  hrmly  fused  togetho'  even  In  the  young  adult. 
mal  armour  has  been  found.  Tlie  reptile  donbUco 
.cd  marshes,  feeding  on  tbe  succu- 


land  it  walkol  habitually  on  its  hind-lim 

Tbe  earliest  temaim  of  Iguanalon  w 

found  by  Dr  G.  A.  Mnnlcll  in  the  Weal 


SkelHon  of  /{iraanfn  ficrwiuirMuii.    (After  DolloJ 


tbey  are  said  to  keep  these  organs  motionless  by  tbrir  sides. 
Their  food  consists  of  marine  vegetation,  to  obtain  which  they 
dive  beneath  the  water,  where  they  ire  able  10  remain,  without 
coming  to  the  surface  to  breathe,  for  a  very  considerable  time^ 
Though  Ihey  are  thus  tbe  most  aijuatic  of  lizards,  Darwin, 
wbo  studied  their  habits  during  his  visit  to  those  islands,  slates 
that  when  ttighiened  they  will  not  enter  the  water.  Driven 
along  a  narrow  ledge  of  rock  to  the  edge  of  the  sea,  they  pre- 
fened  capture  10  escape  by  swimming,  while  if  Ihtown  into  the 
water  they  immediately  relumed  to  the  point  Irom  which  they 
started.  A  land  species  belonging  to  tbe  allied  genus  CtndnpAiu 
■fso  occurs  in  the  Galapagos,  which  diSets  (nun  most  of  its  kind 
In  totming  bnttowt  in  the  ground. 


Maidstone,  Kent.  These  fossils,  which  are  now  !a  tbe  Britisk 
Museum,  were  interpnied  by  Dr  hlantdl,  wbo  madecompanMnB 

with  the  skeleton  of  /juw,  on  the  eironeous  luppoaitioa  tbal 
the  resemblance  in  the  teeth  rfenoied  some  relalicuobip  to  this 
existing  liianL  Several  of  the  bones,  however,  could  iMt  be 
understood  until  the  much  later  discoveries  of  Mr  S.  H.  Bcckka 
in  the  Wealden  cliffi  near  Hastings;  and  an  accurate  knowledsc 
of  the  skeleton  was  only  obtained  when  many  complete  speci- 
mens were  disinterred  by  the  Belgian  govemaent  tram  the 
Wealden  beds  at  Bemlssart,  near  Mens,  during  the  yean  1877- 
I  »8o.  These  skeletons,  which  now  form  the  most  striking  feature 
of  the  Brussels  Museum,  evidently  represent  a  large  troop  of 
animals  which  ntn  luddenly  destroyed  and  boded  in  •  detft 


favinc   «   guOr-    The    lypkd   ipedo,    /(luiurfm    luiiltlli. 

fi(.)  uuiiH  ■  IcDfih  of  8  to  lo  metro.  They  an  lauod  both 
■t  BeroBun  ind  in  the  uuih  of  En«Unil,  iibtlc  other 
ipeciei  uc  ibo  koovn  Irom  Siumi.  Ntatly  conplclc  >ke]eloni 
of  allied  rtpiila  have  b«ii  diKOVcrcd  in  the  Junuic  ind 
Creianoiu  rods  of  North  Americ*. 

Rirciuiicii.— C.  A.  Minttll.  Ptiiiftclieni  a^  OtA  TtacUnr 
(London,  itji):  L.  Dolla,  npen  in  Bill.  M*i.  Sn.  tHisI.  Nal. 
»<(..  voli.  i.-u>.  (l««i-iM4)7  (A.  S.  Wo ) 

leWKni  <iBod.  Cubbio,  f.g.),  >  (own  o(  Vmbria.  sitiutcd 


IGUVrUM 


Bcctcd  with  il  by  1  by-read,  which  Joi 
near  the  lenple  erf  Jupitn  Appcminui,  ■ 
It  appean  to  have  b«n  an  iDiponaB 


..  bath  fi 


i   Im 


Wc  find  it  in  poKuioo  of  a  Inatr  with  Rome,  (imilar  to 
that  of  tbr  Cuneno  Unbri;  and  in  167  ».c.  ii  wai  laed  u  1 
pl*a  of  safe  (uMody  fat  (he  tUyrian  King  Gemiui  and  his  sons 
(Livy  il*  ^i).  Alter  the  Social  War,  in  which  it  took  no  part. 
it  rtcevfd  Roman  dti«nship.  Al  that  epoch  it  must  have 
Rceind  (uU  diiten  rights  lince  it  was  included  in  llw  Itibut 
CluilDBlna  iCI.l.  li.  r.f.  sSiS).  In  4g  I.e.  It  was  occupied 
b)t  Minudui  Tbermnl  on  behalf  of  Pompey,  but  he  abandoned 
the  town.  Under  the  emplR  Ire  bear  almost  nothing  of  it, 
Silius  kalicus  nenlioBi  it »  subject  to  fogs.  A  bishop  of  Iguvium 
B  meMioDed  as  early  (i  a.p.  413,  It  was  taken  and  dotroycd 
by  the  Goths  in  jji,  but  rebuilt  with  the  help  ol  Narses.  The 
Umbrian  town  had  three  galea  only,  and  probably  lay  on  the 

city  lay  in  ibe  lower  grmind.  Here  is  the  theatre,  which,  aa  an 
inscnplion  records,  waa  rtitaied  by  Cn.  Satrius  Rulus  in  Ibc 
lime  of  Augustus.  The  ditrnetet  of  Ibe  orcbeitra  is  7(11  It. 
and  of  (he  whole  ijo  ft.,  so  (hat  it  b  a  building  o(  considtrablc 
*ue;  (be  stage  ii  well  prcKrved  and  u  art  parts  of  the  eitemal 
arcades  of  tbt  audilorluDi.  Not  far  off  are  mini  probably  ol 
aacicni  batbs.  and  the  conciete  coic  ol  1  laije  tomb  witb  a 
rashed  chamber  within.  (T.A*.) 

Of  Latin  inscriptions  {CJX.  xl.  5Boj-S4ifi)  found  at  Iguvjum 
two  at  three  are  of  Augustan  date,  but  nooe  seem  to  be  eatUet. 
A  Latin  inscription  ol  Iguvium  ICJL.  b.  5814)  mention 
a  priest  whose  functions  ar«  cbiracterislic  of  the  fitct  "  L. 
Veturiu>Ru&)avispeaeilispecut.tuerd«  pubUculetprivatul." 

The  aiicien(  town  is  chiefly  cclebnicd  lor  (he  famous  liniim 
(leas  cofrectly  £i>(i>Mih)  Tatlti,  which  wetr  discovered  I  here 
ia  1444.  bought  by  the  municipality  In  145^1  '"d  are  still  pre- 
■oved  in  the  town  hall.  A  Dominican,  Leandto  Albeiti  (Driai- 
tint  d'llalit.  ijjo).  staia  that  they  were  originally  nine  in 
■umber,  and  an  independent  aulhoiily.  Antonio  Cancioli(5Ufii(a 
tmJalii  EMpMi.  1671).  stales  (hat  two  of  the  nine  were  taken 
la  Venice  in  1S4D  and  never  reappeared.  The  eiisLing  seven 
•ere  SnI  publillled  in  a  careful  but  largely  mistaken  transcript 
br  BuMurodltn  1714,  as  an  appendix  to  Dempster's  De  Elrvia 
Mrtali' 

Tbe  tn*  real  advance  (awards  their  interpretation  was  made 
by  Otfried  Uilller  (Dit  Eiraittr,  1S18),  who  pointed  out  that 
though  tbdr  alphabet  was  akin  to  (he  EtruKan  their  language 
was  Kalic  Lepsius,  In  bis  essay  Dt  mMii  Eutubinit  (iSjj), 
iaallr  de[enniiied  (he  value  of  the  Umbrian  signs  and  the 
nceived  order  of  the  Tables,  pointing  out  that  those  in  Latin 
alphabet  were  the  latest.  He  aubaequeolly  published  what 
■ay  be  called  (he  cdifi*  frinafi  in  1841.    The  fiial  edil' 


ciples,. 


af  Aufrecht  and  KirchhoS  in  iB«9-i8si,  and  on  (bit  all  lub- 

inalptubetindtMinl^KI 

leiiaenl  iD(eTpre(a(iana  are  based  (Brial.  Paris,  (8;51  BUcheler, 

only  the  oUBind.ng  (ej( 

Vmtriia,  Boon.  i8Sj.  a  reprint  and  enlargement  of  articles  in 

(a)  C^xni  Ol  Alpkibi 
.ndfV,..nJlhcli™i-oin 

Fbckeiscn-a  JtkibiJ,.  187;.  pp.   ■>?  and  jij).     The  (e<l  is 

Ihe  Ulin  .IplijtKt  is  uw 
and  the  whol^  of  VI.  (a  in 

b^ingal»iy'>*frwiri";hit 
tordeiivnlfraffld),  J(,| 

Corny  t  /Hill  DioUiU  ((Jmb.  Umv.  Pres^  ISJ?)- 

»97 

nt  set  of  titurgia  ia 
Ibe  llmbriaB  diUrlci 


I»(H|(.— Tbe  dialeel  In  which  tUs  ancie 

riHrn  it  usually  known  as  Umbrian,  u  it  is  (b 

'"  igth  of  the  (ongiae  ■Qofteq  in  1 

—  jn  inscription  from  Tuder  ol.  prabal>ly,  the  ^^ 
(R.  S.  Conway.  Tli  flnlic  Oiulicb,  ui)  ahowa  ■  Bui 
.i.^i  .J    ijqij,  apparrntly  preserved  from  (he  changes 

inds.  aa  we  iSallice.  ia  (be  dialect  of  Igoviun. 

iiucriptions  of  fulfinia  and  AaUun  (iW. 

wdl.  K>  far  as  (bey  go,  with  Iguvine.    It  ia 

10  make  clear  that  tbe  language  known  as 


which  befell  these  » 
On  the  other  hand. 


rea.  which  > 
rry  lar  neyofn  (be  ei 
ma  Nahanium  (o  Ui 
'(en  used  by  arehaeamguta  wi 
de  an  tbe  Italic,  jiR.Elflucan 
ST  Ridgeway,  for  instan»-  in  hi 
eaka  of  the  "  Umbriai 


(em  haK  of  (he  Tiber 


beknoed  (lie  Villanova  euKutc  <rf  (he  Eariy  Inn  age. 
one  of  the  most  urgent  onhlciBiui  the  history  of  ItafytO' 
the  actual  hiuorical  relaiion  {see  further  RoMl:  UiOc- 


i  the  language 
I  and  Oka  L 


I  IcuN^un. 

n  Umbrian 

Ibe  Italic 


^^  uSh^perali' 


(4)  The  chat 
-Oic.  «■■>,  a 


1  (|*.  d' 


change  in  the  Romance 

re  a  following  i  or  r.  or 
^ff;  nraifto  past  pari. 
'  an  Englidioc  French  j) 


lialect  (see  below)  the  change  of  fiail 


'  m  Thechan^ 


luliat  chitaEter  of  the.  Tables  » 
jlogy  mu«t  be  HjpplemeniH  by  n 


nstkal 


[HTofthimi 


,  Tables  no  (rami 

C"D."Biick'r6'Kiiii"ii   t^iriJ.^Cni-iiMr 

:d  iKe  earlier  and  admirabty  complete  Otkiith- 

1  of  R.  von  Plants  (Stiaasburg.  ia4>~i«97). 

ponanlquevlansareditcuHtdby  R.S. Conway 

Save  for  (Sf  cansniuences  of  these  phonetic  changes,  Umbrian 

rictd  be  mcntiorwd  hcrr.  save  fxlhapt  two  peculiar  perfecl -forma- 
tioni  wLlh  4.  jnd  .nei-;  ai  in  anpciajr.  fut.  prrf-  impenderll," 
ca«^;iaa(ii»l.  "  nuntiaverii  "  (or  the  tik;).  Full  aceounta  ol  the 
accidence  and  eynrai.  so  far  at  it  is  repmenTcd  In  the  iascriptiofls. 
will  be  found  in  the  gramnun  of  Buck  and  von  f^nta  abcady 
mcKliDned,  and  in  the  wond  volume  of  Conway,  if.  til. 
ChKuInt-    (|.)  Tin  RilGliwr  DcUi  0/  lb  ra4it..— At  least  (our 

1'    oRhelJ 
for  a  lulkr 

■rtrw: 
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1  ^.a  r,  e  f.  X I  and  ^  V  ti  and  tf,  S  /.  ^  }  (U.  a  voiceleas  palatal 
consonant.) 

In  the  Utin  alphabet,  in  which  Tables  VI.  and  VII.  and  the  thiid 
inscription  of  Table  V.  are  written,  d  is  represented  by  RS,  f  by  Q 
but  ib  by  C,  d  by  D,  f  by  T.  9  and  m  by^V  but  0  by  Oj  f  by  s, 
though  the  diacritic  is  (rften  omitted.  The  interpunct  is  double 
with  the  Umbrian  alphabet,  single  and  medial  with  the  Latin. 

Tables  VI.  and  VII.,  then,  and  V.  iii..  were  written  later  than  the 
rest.     But  even  in  the  earlier  group  certain  variations  appear. 

The  latest  form  of  the  Umbrian  alphabet  is  that  oi  Table  V.  i.  and 
ii.,  where  the  abbreviated  form  of  m  (A)  and  the  angular  and  un- 
divided form  of  k  (M  notDI)  arc  especially  characteristic. 

Nearest  to  this  is  that  of  Tables  III.  and  IV.,  which  form  a  single 
document;  then  that  of  I.  (a)  and  (b);  earliest  would  seem  that  of 
II.  (a)  and  II.  (6).  In  II.  a,  18  and  24.  we  have  the  archaic  letter 
san  fM  ^s)  of  the  abecedaria  (E.  S.  Roberts,  Int.  Cr.  Epig.  pp.  17  ff.), 
which  appears  in  no  other  Italic  nor  in  any  Chalcidian  inscription, 
though  It  survived  longer  in  Etruscan  and  Venetic  use.  Against 
this  may  be  set  the  use  of  Q  for  /  in  I.  6  i,  but  this  appears  also  in 
IV.  20  and  should  be  called  rather  Etruscan  than  archaic.  These 
characteristics  of  II.  a  and  b   would  be  in  themselves  too  slight  to 

grove  an  earlier  date,  but  they  have  perhapa  some  weight  as  con- 
rming  the  evidence  of  the  language. 

(fr)  Changes  in  Language. — The  evidence  of  date  derived  from 
changes  in  tne  language  is  more  difficult  to  formulate,  and  the  inquiry 
calls  for  the  most  diligent  use  of  scientific  method  and  critical 
judgment.  Its  intricacy  lies  in  the  character  of  the  documents 
oefore  us — religious  formularies  consisting  partly  of  matter  estab- 
lished in  usagelong  before  they  were  written  down  in  their  present 
shape,  partly  of  additions  made  at  the  time  of  writing.  The  best 
example  of  this  is  furnished  by  the  expansion  and  modernisation 
of  the  subject-matter  of  Table  I.  into  Tables  VI.  and  VII.  a.  Hence 
we  frequently  meet  with  forms  which  had  passed  out  of  the  language 
that  was  spoken  at  the  time  they  were  engraved,  side  by  side 
with  their  equivalents  in  that  language.  We  may  distinguish  four 
periods,  as  follows: 

1.  The  first  period  is  represented,  not  by  any  complete  table, 
but  by  the  old  unmodernised  forms  of  Tables  III.  and  IV.,  which 
diow  the  original  guttural  plosives  unpalatalized,  e.g.  k^u^L&t. 
cibum. 

2.  In  the  second  period  the  gutturals  have  been  palatalized,  but 
there  yet  is  no  change  of  final  s  to  r.  This  is  represented  by  the  rest 
of  III.  and  IV.  and  by  II.  la  and  6). 

3.  In  the  third  period  final  s  has  everywhere  become  r.  This 
appears  in  V.  (i.  and  ii.  and  also  iii.).  Table  I.  is  a  copy  or  redraft 
made  from  older  documents  during  this  period.  This  is  shown  by 
the  occasional  appearance  of  r  instead  of  final  s. 

4.  Soon  after  the  dialect  had  reached  its  latest  form,  the  Latin 
alphabet  was  adopted.  Tables  VI.  and  VII.  a  contain  an  expanded 
form  of  the  same  litumcal  direction  as  Table  I. 

It  b  probable  that  further  research  will  amend  this  classification 
in  detail,  but  its  main  lines  are  generally  accepted. 

(II.)  Actual  Date  of  the  Tables.— Oniy  the  leading  poinU  can  be 
mentioned  here. 

fi.)  The  Latin  alphabet  of  the  latest  Tables  resembles  that  of  the 
Tabula  Bantina,  and  might  have  been  engraved  at  almost  any  time 
between  1^  B.C.  and  so  B.C.  It  is  quite  likely  that  the  closer 
relations  with  Rome,  which  began  after  the  Social  War,  led  to  the 
adoption  of  the  Latin  alphabet.  Hence  we  should  infer  that  the 
Tables  in  Umbrian  alphabet  were  at  all  events  older  than  ^  B.C. 

(ii.)  For  an  upper  limit  of  date,  in  default  of  definite  evidence,  it 
seems  imprudent  to  go  back  beyond  the  5th  century  B.C..  since  neither 
in  Rome  nor  Campania  have  we  any  evidence  of  public  written 
documents  of  any  earlier  century.  When  more  is  known  of  the  eariiest 
Etruscan  inscriptions  it  may  become  possible  to  date  the  Iguvine 
Tables  by  their  alphabetic  peculiarities  as  compared  with  their 
mother-alphabet,  the  Etruscan.  The  "  Tuscan  name  "  is  denounced 
in  the  comprehensive  curse  of  Table  VI.  6,  5^-60.  and  we  may  infer 
that  the  towivof  Iguvium  was  independent  but  in  fear  of  the  Etruscans 
at  the  time  when  the  curse  was  first  composed.  .  The  absence  of  all 
mention  of  either  Gauls  or  Romans  seems  to  prove  that  this  time 
was  at  krast  earlier  than  400  B.C. ;  and  the  curse  may  have  been 
conuxMcd  long  before  it  was  written  down. 

Tne  chief  sources  in  which  further  information  may  be  sought 
have  been  already  mentioned.  (R.  S.  C.) 

IJOLITB  (derived  from  the  first  syllable  of  the  Finnish  words 
J  warn  t  Jijoki,  &c.,  common  as  geographical  names  in  the 
Kola  peninsula,  and  the  Gr.  Xlftw,  a  slcnc),  a  rock  consisting 
essentially  of  nepheline  and  augite,  and  of  great  rarity,  but  of 
considerable  importance  from  a  mineralogical  and  petrographical 
standpoinL  It  occurs  in  various  parts  of  the  Kola  peninsula 
in  north  Finland  on  the  shores  of  the  White  Sea.  The  pyroxene 
is  morphic,  yellow  or  green,  and  is  surrounded  by  formless  areas 
of  nepheline.  The  accessory  minerals  are  apatite,  cancrinite, 
calcite,  titanite  and  jiwaarite,  a  dark-brown  titaniferous  variety 
of   mdanite-garnet.    This  rock  is    the   plutonic    and    holo- 


crystalline  analogue  of  the  nephelenites  and  nepheline-dderites; 
it  bears  the  same  relation  to  them  as  the  nepbeline-syvostes 
have  to  the  phonoUtes.  It  is  worth  mentioning  that  a  Icucite- 
augite  rock,  resembling  ijolite  except  in  containing  leucite 
in  place  of  nepheUne,  is  known  to  occur  at  Shonkin  Creek,  near 
Fort  Benton,  Montana,  and  has  been  called  missourite. 

IKI,  an  island  belonging  to  Japan,  lying  off  the  north-western 
coast  of  Kiushiu,  in  33*  45'  N.  lat.  and  129^  40'  E.  bng.  It  has 
a  circumference  of  86  m.,  an  area  of  51  sq.  m.,  and  a  populalioo 
of  36.530.  The  island  is,  for  the  most  part,  a  tablelaiid  abcmt 
500  ft.  above  sea-level.  The  anchorage  is  at  Gonoura.  on  the 
south-west.  A  part  of  Kublai  Khan's  Mongols  landed  bI  Uu 
when  about  to  invade  Japan  in  the  13th  century,  for  it  lies  in 
the  direct  route  from  Korea  to  Japan  via  Tsushima.  In  the 
immediate  vicinity  are  several  rocky  islets. 

ILAQAN.  the  capital  of  the  province  of  Isabda,  LuaoD,Philip- 
pine  Islands,  on  an  elevated  site  at  the  confluence  of  the  Pina- 
canauan  river  with  the  Grande  de  Ca^yan,  about  200m.  N.N.E. 
of  Manila.  Pop.  (1903)  16,008.  The  neighbouring  oountxy  is 
the  largest  tobacco-producing  section  in  the  Philippines. 

ILCHESTER,'a  market  town  in  the  southern  parltanentafy 
division  of  Somersetshire,  England,  in  the  valley  of  the  river 
Ivel  or  Yeo,  5  m.  N.W.  of  Yeovil.  It  is  connected  by  a  stone 
bridge  with  the  village  of  Northover  on  the  other  side  d  the 
river.  Ilchester  has  lost  the  importance  it  once  possessed, 
and  had  in  1901  a  population  of  only  564,  but  its  historical 
interest  is  considerable.  The  parish  church  of  St  Mary  is  Eariy 
English  and  Perpendicular,  with  a  small  octagonal  tower,  but 
has  been  largely  restored  in  modem  times.  The  town  possesses 
almshouses  founded  in  1426,  a  picturesque  cross,  and  a  cuimmk 
ancient  mace  of  the  former  corporation. 

Ilchester  {Cair  Pensavelcoil,  JschaliSf  IvdcesUe^  YetdcheUa^ 
was  a  fortified  British  settlement,  and  subsequently  a  miliLaiy 
station  of  the  Romans,  whose  Fosse  Way  passed  through  it. 
Its  importance  continued  in  Saxon  times,  and  in  1086  it  was  a 
royal  borough  with  X07  burgesses.  In  1180  a  gild  merchant 
was  established,  and  the  county  gaol  was  completed  in  xiSSl 
Henry  II.  granted  a  charter,  confirmed  by  John  in  1203,  which 
gave  Ilchester  the  same  liberties  as  Winchester,  with  freedom 
from  tolls  and  from  being  impleaded  without  the  walls,  the  fee 
farm  being  fixed  at  £26,  los.  od.  The  bailiffs  of  Ilchester  aie 
mentioned  before  X23a  The  borough  was  incorporated  in  1 5s6» 
the  fee  farm  being  reduced  to  £8.  Ilchester  was  the  centre 
of  the  county  administration  from  the  reign  of  Edward  IIL 
until  the  19th  century,  when  the  change  from  road  to  rail 
travelling  completed  the  decay  of  the  town.  Its  place  has 
been  taken  by  Taunton.  The  corporation  was  abolislied  ia 
1886.  Parliamentary  representation  began  in  1298,  and  the 
town  continued  to  return  two  members  until  1839.  A  fair 
on  the  29th  of  August  was  granted  by  the  charter  eC  lao^. 
Other  fairs  on  the  27th  of  December,  the  22nd  of  July,  and  the 
Monday  before  Palm  Sunday,  were  held  under  a  diarter  of 
1289.  The  latter,  fixed  as  the  2sth  of  March,  was  still  held  at 
the  end  of  the  i8th  century,  but  there  is  now  no  fair.  The 
Wednesday  market  dates  from  before  the  Conquest.  The 
manufacture  of  thread  lace  was  replaced  by  silk  weaving  about 
i7«>,  but  this  has  decayed. 

ILB-DB-FRANCB,  an  old  district  of  Frsnoe,  fonniog  a  kind 
of  island,  bounded  by  the  Seine,  the  Mame,  the  Beuvronne, 
the  Theve  and  the  Oise.  In  this  sense  the  name  is  not  found 
in  written  documents  before  1429;  but  in  the  second  half  of 
the  xsth  century  it  designated  a  wide  military  province  of 
government,  bounded  N.  by  Picardy,  W.  by  Normandy.  S.  by 
Orl^nais  and  Nivemais,  and  E.  by  Champagne.  Its  capital 
was  Paris.  From  the  territory  of  tIe-de-France  were  formed 
under  the  Revolution  the  department  of  the  Seine,  together 
with  the  greater  part  of  Scine-et-Oise,  Seine-et-Marae,  CXse 
and  Aisne,  and  a  small  part  of  Loiret  and  Niivre.  (The  term 
tle-de-France  is  also  used  for  Mauritius,  q.t.). 


See  A.  Longnon.  "  L'tle-de-France.  son  oriaine,  ses  limites. 
gouvemeurs."  in  the  Mimoires  de  UxSociUide  rliistovt  de  Paris  t 


TtU'de- France,  vol.  i.  (1875) 
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fonncrly  F^rf  Iletskcya  Zatkckiia,  a  town  of  Russia, 
in  the  government  of  Orenburg,  48  m.  S.  of  the  town  of  Orenburg 
by  tbe  railway  to  Tashkent,  near  the  Ilek  river,  a  tributary  of 
the  UraL  Pop.  ii^a  in  1897.  A  thick  bed  of  excellent  rock- 
tali  B  worked  here  to  the  extent  of  about  100,000  tons  annually. 
Tbe  place  »  resorted  to  for  its  salt,  mud  and  brine  baths,  and 
its  koomisa  cores. 

ILFILOt  a  town  in  Germany,  in  the  Prussian  province  of 
HaMnrer,  situated  at  the  south  foot  of  the  Harz,  at  the  entrance 
to  the  Bibrethal,  8  m.  N.  from  Nordhausen  by  the  railway  to 
Wemicerode.  Pop.  1600.  It  contains  an  Evangelical  church, 
a  cdcbtmtcd  gymnasium,  once  a  monasterial  school,  with  a 
fine  library,  and  manufactures  of  parquet-flooring,  paper  and 
plaster  of  Paris,  while  another  industry  in  the  town  li  brewing. 
It  b  also  of  some  repute  as  a  health  resort. 

Dfcld,  as  a  town,  dates  from  the  14th  century,  when  it  sprang 
up  roupd  a  Benedictine  monastery.  Founded  about  1190  this 
latter  was  reformed  in  1545,  and  a  year  later  converted  into  the 
school  mentioned  above,  which  under  the  rectorship  of  Michael 
Neander  (iS'S'>S95)  enjoyed  a  reputation  for  scholarship  which 
U  has  maintained  untfl  to-day. 

See  Fdrstemann,  Mtonuwtenla  rerum  JtfeUUnsium  (Nordhausen. 
1843)  i  M.  Neander,  Bericki  vom  KIcsUr  Ilftld.  edited  by  Bouterwek 
(G«(tiagen.  1873):  and  K.  Meyer,  Ceuktiku  des  Ktostns  Ilfeld 
^1897}- 


ILFORO  (Gkeat  ItroBo],  an  urban  district  in  the  Romford 
parliamentary  division  of  Essex.  England,  on  the  Roding, 
7  m.  E.N  £.  of  London  by  the  Great  Eastern  railway.  Pop. 
(1891)  10,913,  (>90i)  41.234-  A  portion  of  Hainault  Forest 
lies  within  the  parish.  The  hospital  of  St  Mary  and  St  Thomas, 
founded  in  the  i3th  century  as  a  leper  hospital,  now  contains 
almshouses  and  a  chapel,  and  belongs  to  the  marquess  of  Salisbury, 
who  as  **  Master  '*  is  required  to  maintain  a  chaplain  and  six 
aged  inmates.  The  chapel  appears  to  be  of  the  date  of  this 
foondatimL  Claybory  Hall  is  a  lunatic  asylum  (1893)  of  the 
London  County  Council.  There  are  large  photographic  material 
works  and  paper  mills.  Littlb  Iltoid  is  a  parish  on  the 
opposite  (west)  ude  of  the  Roding.  The  church  of  St  Mary 
letains  Norman  portions,  and  has  a  curious  monumental  brass 
commemorating  a  boy  in  school-going  clothes  (1517).  Pop. 
(1901)  17,915- 

ILfftAOOMBB.  a  seaport  and  watering-place  in  the  Barnstaple 
parliamentary  division  of  Devonshire,  England,  on  the  Bristol 
Chanacl,  125  m.  W.  by  S.  of  London  by  the  London  &  South- 
western railway.  Pop.  of  urban  district  (1901)  8557.  The 
picturesqae  old  town,  built  on  the  cliffs  above  its  harbour, 
consists  of  one  street  stretching  for  about  a  mile  through  a  net- 
work of  lanes.  Behind  it  rise  the  terraces  of  a  more  modern 
town,  commanding  a  fine  view  across  the  Channel.  With  its 
beautiful  scenery  and  temperate  climate,  Ilfracombe  is  frequented 
by  visitors  both  in  summer  and  winter.  Grand  rugged  cliffs 
bne  the  coast;  while,  inland,  the  country  is  celebrated  for  the 
rich  colouring  of  its  woods  and  glens.  Wooded  heights  form  a 
seoucirck  round  the  town,  which  is  protected  from  sea  winds 
by  Capstone  Hill.  Along  the  inner  face  of  this  rock  has  been  cut 
the  Victoria  Promenade,  a  long  walk  roofed  with  glass  and  used 
lor  concerts.  The  restored  church  of.Hbly  Trinity  dates  originally 
from  (he  f  3th  century.  Sea-bathing  is  insecure,  and  is  confined 
to  a  few  small  coves,  af^roached  by  tunneb  hewn  through  the 
rock.  The  harbour,  a  natural  recess  among  the  cliffs,  is  sheltered 
oa  the  east  by  Hikborough  Head,  where  there  are  some  alleged 
Cdiic  remains;  on  the  west  by  Lantern  Hill,  where  the  ancient 
chapel  of  St  Nicholas  has  been  transformed  into  a  lighthouse. 
la  summer,  passenger  steamers  run  to  and  from  Ilfracombe 
pier,  but  the  shipping  trade  generally  has  declined,  though 
heiriof  fisheries  are  carried  on  with  success.  In  the  latter  part 
of  tbe  ijtb  century  Ilfracombe  obtained  a  grant  for  holding  a 
fair  and  market,  and  in  the  reign  of  Edward  III.  it  was  a  place 
of  such  importance  as  to  supply  him  with  six  ships  and  ninety- 
six  men  for  his  armament  against  Calais.  During  the  Civil  War, 
bctsf  garrisoned  for  the  Roundheads,  it  was  in  1644  captured 
by  Ott  i^yaUsta,  but  in  1646  it  feO  into  the  hands  of  Fairfax. 


ILHAVO,  a  seaport  in  the  district  of  Aveiro,  formerly  included 
in  the  province  of  Beira,  Portugal,  3  ro.  S.W.  of  Aveiro  (q.v.), 
on  the  lagoon  of  Aveiro,  an  inlet  of  the  Atlantic  Ocean.  Pop. 
(1900)  12,617.  Ilhavo  is  inhabited  chiefly  by  fishermen,  but  has 
a  celebrated  manufactory  of  glass  and  porcelain,  the  Vista- 
Alegre,  at  which  the  art  of  glass-cutting  has  reached  a  high 
degree  of  perfection.  Salt  is  largely  exported.  Ilhavo  is  cele- 
brated for  the  beauty  of  its  women.  It  is  said  to  have  been 
founded  by  Greek  colonists  about  400  B.C.,  but  this  tradition  is 
of  doubtful  validity. 

lU.  one  of  the  principal  rivers  of  Central  Asia,  in  the  Russian 
province  of  Seroiryechensk.  The  head-stream,  called  the  Tekez, 
rises  at  an  altitude  of  11,600  ft.  E.  of  Lake  Issyk-kul,  in 
8a^  35'  E.  and  43*  33'  N. ,  on  the  W.  slopes  of  mount  Kash-katur. 
At  first  it  flows  eastward  and  north-eastward,  until,  after 
emerging  from  the  mountains,  it  meets  the  Kungez,  and  then, 
assuming  the  name  of  Ili,  it  turns  westwards  and  flows  between 
the  Trans-Ili  Ala-tau  mountains  on  the  south  and  the  Boro> 
khoro  and  Taiki  ranges  on  the  north  for  about  300  m.  to  IIiy$k. 
The  valley  between  79*  30'  and  83^  E.  is  50  m.  wide,  and  the 
portion  above  the  town  of  Kulja  (Old  Kulja)  is  fertile  and 
populous,  Taranchi  villages  following  each  other  in  rapid  suc- 
cession, and  the  pastures  being  well  stocked  with  sheep  and 
cattle  and  horses.  At  Iliysk  the  river  turns  north-west,  and 
after  traversing  a  region  of  desert  and  marsh  falls  by  at  least 
seven  mouths  into  the  Balkash  Lake,  the  first  bifurcation  of 
the  delta  taking  place  about  1 15  m.  up  the  river.  But  it  is  only 
the  southern  arm  of  the  delta  that  permanently  carries  water. 
The  total  length  of  the  river  is  over  900  m.  From  Old  Kulja  to 
New  Kulja  the  Ili  is  navigable  for  at  most  only  two  and  a  half 
months  in  the  year,  and  even  then  considerable  difficulty  is 
occasioned  by  the  shoals  and  sandbanks.  From  New  Kulja 
to  Iliysk  (280  m.)  navigation  is  easy  when  the  water  is  high, 
and  practicable  even  at  its  lowest  for  small  boats.  At  Iliysk 
t here  is  a  ferry  on  t he  road  from  Kopal  to  Vyernyi.  The  principal 
tributaries  of  the  Ili  are  the  Kash,  Chilik  and  Charyn.  A  vast 
number  of  streams  flow  towards  it  from  the  mountains  on  both 
sides,  but  most  of  them  are  used  up  by  the  irrigation  canals 
and  never  reach  their  goal.  The  wealth  of  coal  in  the  valley 
is  said  to  be  great,  and  when  the  Chinese  owned  the  country 
they  worked  gold  and  silver  with  profit.  Fort  lU  or  Iliysk,  a 
modern  Russian  estabUshment,  must  not  be  confounded  with 
Hi,  the  old  capital  of  the  Chinese  province  of  the  same  name. 
The  latter,  otherwise  known  as  Hoi-yuan-chen,  New  Kulja 
(Guija),  or  Manchu  Kulja,  was  formerly  a  city  of  70,000  in- 
habitants, but  now  lies  completely  deserted.  Old  Kulja,  Tatar 
Kulja  or  Nin-yuan,  is  now  the  principal  town  of  the  district. 
The  Chinese  district  of  Ili  formerly  included  the  whole  of  the 
valley  of  the  Hi  river  as  far  as  Issyk-kul,  but  now  only  its  upper 
part.  Its  present  area  is  about  37,000  sq.  m.  and  its  population 
probably  70.000.  It  belongs  administratively  to  the  province  of 
Sin-kiang  or  East  Turkestan.    (See  Kt7i|A.) 

lUON,  a  village  of  Herkimer  county.  New  York,  U.S.A., 
about  13  m.  S.E.  of  Ulica,  on  the  S.  bank  of  the  Mohawk  river. 
Pop.  (1890)  4057;  (1900)  5138  (755  foreign-born);  (1905,  state 
census)  5934;  (1910)  6588.  It  is  served  by  the  New  York 
Central  &  Hudson  river,  and  the  West  Shore  railways,  by  the 
Utica  &  Mohawk  Valley  Electric  railroad,  and  by  the  Erie  canal. 
It  has  a  public  library  (1868)  of  about  13,500  volumes,  a  public 
hospital  and  a  village  hall.  The  village  owns  its  water-works 
and  its  electric-lighting  plant.  Its  principal  manufactures  are 
Remington  typewriters  and  Remington  fire-arms  (notably  the 
Remington  rifle);  other  manufactures  are  filing  cabinets  and 
cases  and  library  and  ofllice  furniture  (the  Clark  &  Baker  Co.). 
knit  goods,  carriages  and  harness,  and  store  fixtures.  In  1838 
Eliphalet  Remington  (i793*-iMi)  established  here  a  small 
factory  for  the  manufacture  of  rifles.  He  invented,  and,  with  the 
assistance  of  his  sons,  Philo  (i 816- 1889),  Samuel  and  Eliphalet, 
improved  the  famous  Remington  rifle,  which  was  adopted 
by  several  European  governments,  and  was  supplied  in  large 
numbers  to  the  United  States  army.  In  1856  the  company 
added  the  manufacture  of  farming  tools,  in  1870  sewing-machines, 
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and  in  1874  typewriters.  The  last-named  industry  was  sold  to 
the  Wyckoff,  sieamans  &  Benedict  Company  in  1886,  and  soon 
afterwards,  on  the  failure  of  the  original  Remington  company, 
the  fire-arms  factory  was  bought  by  a  New  York  City  firm.  A 
store  was  established  on  the  present  site  of  Ilion  as  early  as 
1 8 16,  but  the  village  really  dates  from  the  completion  of  the 
Erie  canal  in  1825.  On  the  canal  list  it  was  called  Steele's 
Creek,  but  it  was  also  known  as  Morgan's  Landing,  and  from 
1830  to  1843  AS  Remington's  Comers.  The  post-office,  which 
was  established  in  1845,  was  named  Remington,  in  honour  of 
Eliphalet  Remington;  but  later  the  present  name  was  adopted. 
The  village  was  incorporated  in  1852.  Ilion  is  a  part  of  the 
township  of  German  Flats  (pop.  in  1900,8663;  in  1910,  10,160), 
settled  by  Palatinate  Germans  about  1725.  The  township  was 
the  scene  of  several  Indian  raids  during  the  French, and  Indian 
War  and  the  War  of  Independence.  Here  General  Herkimer 
began  his  advance  to  raise  the  siege  of  Fort  Schuyler  (1777), 
and  subsequently  Ilion  was  the  rendezvous  of  Benedict  Arnold's 
force  during  the  same  campaign. 

ILKESTON,  a  market  town  and  municipal  borough,  in  the 
Ilkeston  parliamentary  division  of  Derbyshire,  Engbnd,  9  m. 
E.N.E.  of  Derby,  on  the  Midland  and  (he  Great  Northern 
railways.  Pop.  (1891)  19,7441  (1901)  25,384.  It  is  situated 
on  a  hill  commanding  fine  views  of  the  Erewash  valley.  The 
church  of  St  Mary  is  Norman  and  Early  English,  and  has  a 
fine  chancel  screen  dating  from  the  later  part  of  the  13th  century. 
The  manufactures  of  the  town  are  principally  hosiery  and  lace, 
and  various  kinds  of  stoneware.  Coal  and  iron  are  wrought  in 
the  neighbourhood.  An  alkaline  mineral  spring,  resembling 
the  seltzer  water  of  Germany,  was  discovered  in  1830,  and  balhs 
were  then  erected,  which,  however,  were  subsequently  closed. 
The  town,  which  is  very  ancient,  being  mentioned  in  Domesday, 
obtained  a  grant  for  a  market  and  fair  in  1251,  and  received 
its  charter  of  incorporation  in  1887.  It  is  governed  by  a  mayor, 
6  aldermen  and  18  councillors.    Area,  2526  acres. 

ILKLBY,  an  urban  district  in  the  Otley  parliamentary  division 
of  the  West  Riding  of  Yorkshire,  England,  16  m.  N.W.  from  Leeds, 
on  the  Midland  and  the  North-Eastern  railways.  Pop.  of  urban 
district(i90i)  7455.  It  is  beautifully  situated  in  the  upper  part 
of  the  valley  of  the  Wharfe,  and  owing  to  the  fine  scenery  of 
the  neighbourhood,  and  to  the  bracing  air  of  the  high  moorlands 
above  the  valley,  has  become  a  favourite  health  resort.  Here 
and  at  Ben  Rhydding,  i  m.  E.,are  several  hydropathic  establish- 
ments. The  church  of  All  Saints  is  in  the  main  Decorated, 
largely  restored  in  i860.  Three  ancient  sculptured  crosses 
are  preserved  in  the  churchyard.  The  institutions  include  a 
museum  of  local  antiquities,  a  grammar  school,  the  Siemens 
Convalescent  Home  and  the  Ilkley  Bath  Charitable  Institution. 
The  fine  remains  of  Bolton  Abbey  lie  in  the  Wharfe  valley,  5  m. 
above  Ilkley.  Ilkley  has  been  identified  with  the  Olicana  of 
Ptolemy,  one  of  the  towns  of  the  British  tribe  of  the  Brigantes. 
There  was  a  Roman  fort  near  the  present  church  of  All  Saints, 
and  the  site  has  yielded  inscriptions  and  other  small  remains. 
Numerous  relics  arc  preserved  in  the  museum. 

ILL,  a  river  of  Germany,  entirely  within  the  imperial  territory 
of  Alsace-Lorraine.  It  rises  on  a  north  foothill  of  the  Jura, 
S.W.  of  Basel,  and  flows  N.N.E.  parallel  with  the  Rhine,  which 
it  enters  from  the  left,  9  m.  below  Strassburg.  Its  course  lies 
for  the  most  part  through  low  meadowland;  and  the  stream, 
which  is  123  m.  long,  receives  numerous  small  affluents,  which 
pour  out  of  the  short  narrow  valleys  of  the  Vosgcs.  It  is  navigable 
from  Ladhof  near  Colmar  to  its  confluence  with  the  Rhine,  a 
distance  of  59  m.  It  is  on  this  river,  and  not  on  the  Rhine, 
that  the  principal  towns  of  Upper  Alsace  are  situated,  e.g. 
Mulhausen,  Colmari,  Schlettstadt  and  Strassburg.  The  III 
feeds  two  important  canals,  the  Rhine-Marne  canal  and  the 
Rhine-Rhone  canal,  both  starting  from  the  neighbourhood  of 
Strassburg. 

ILLAWARRA,  a  beautiful  and  fertile  district  of  New  South 
Wales,  Australia,  extending  from  a  point  33  m.  S.  of  Sydney, 
along  the  coast  southwards  for  40  m.  to  Shoalhaven.  It  is 
thickly  populated,  and  supplies  Sydney  with  the  greater  part 


of  its  dairy  produce.  There  are  also  numerous  collieries,  prodoc* 
ing  coal  of  superior  quality,  and  iron  ore,  fireclay  and  freestooe 
are  plentiful.  The  lUawarra  Lake^  a  salt  lagoon,  9  m.  kmg  and 
3  m.  wide,  is  encircled  by  hills  and  is  connectol  with  the  sea 
by  a  narrow  channel;  quantities  of  fish  are  caught  in  it  and 
wild  fowl  are  abundant  along  its  shores.  The  chief  towns  in 
the  district  are  WoUongong,  Kiama,  Clifton  and  Sfaellfaarboar. 

ILLB-BT-VILAINB.  a  maritime  department  of  oortK-weslere 
France,  formed  in  1 790  out  of  the  eastern  part  of  the  old  province 
of  Brittany.    Pop.  (1906)  611,805.    Area  2699  sq.  m.    It  is 
bounded  N.  by  the  English  Channel,  the  Bay  of  St  Micfad  and 
the  department  of  Manche;  E.  by  Mayenne;  S.  by  Loire- 
Inferieure;  and  W.  by  Morbihan  and  C6tes-du-Nonl.    The 
territory  of  lUe-et-Vilaine  constitutes  a  depression  bordered 
by  hills  which  reach  their  maximum  altitudes  (over  800  ft.) 
in  the  N.E.  and  W.  of  the  department.    The  centre  of  this 
depression,  which  separates  the  hills  of  Brittany  from  those 
of  Normandy,  is  occupied  by  Rennes,  capital  of  the  department 
and  an  important  junction  of  roads,  rivers  and  railways.    The 
department  takes  its  name  from  its  two  principal  rivcTs,  the 
Ille  and  the  Vilaine.    The  former  joins  the  ViUine  at  Rcnncs 
after  a  course  of  18  m.  through  the  centre  of  the  depaitraent; 
and  the  latter,  which  rises  in  Mayenne,  flows  westwards  as  far 
as  Rennes,  where  it  turns  abruptly  south.    The  stream  is  tidal 
up  to  the  port  of  Redon,  and  is  itavigable  for  barges  as  £ar  as 
Rennes.    The  Vilaine  receives  the  Meu  and  the  Seiche,  which 
are  both  navigable.    There  are  two  other  navigable  streams, 
the  Airon  and  the  Ranee,  the  long  estuary  of  which  falk  almost 
entirely  within  the  department.    The  lUe-et-Rance  canal  con- 
nects the  town  of  Rennes  with  those  of  Dirian  and  St  Malo. 
The  greater  portion  of  the  shore  of  the  Bay  of  St  Michel  is 
covered  by  the  Marsh  of  Dol,  valuable  agricultural  land,  which 
is  protected  from  the  inroads  of  the  sea  by  dykes.    Towards 
the  open  channel  the  coast  is  rocky.    Small  lakes  are  frequent 
in  the  interior  of  the  department.    The  climate  is  temperate, 
humid  and  free  from  sudden  changes.    The  south-west  winds, 
while  they  keep  the  temperature  mild,  also  bring  freqiueni 
showers,  and  in  spring  and  autumn  thick  fogs  prevail.     The 
soil  is  thin  and  not  very  fertile,  but  has  been  improved  by  the 
use  of  artificial  manure.    Cereals  of  all  kinds  are  grown,  but 
the  principal  are  wheat,  buckwheat,  oats  and  barley.    Potatoes. 
early  vegeubles,  flax  and  hemp  are  also  largely  grown,  and 
tobacco  is  cultivated  in  the  arrondissement  of  St  Malo.    Apples 
and  pears  are  the  principal  fruit,  and  the  cider  of  the  canton 
of  Dol  has  a  high  reputation.    Cheese  is  made  in  considerable 
quantities,  and  the  butter  of  Rennes  is  amongst  the  best  in 
France.    Large  numbers  of  horses  and  cattle  are  raised.    Mines 
of  iron,  lead  and  zinc  (Pont-P^n)  and  quarries  of  slate,  ^mnitc, 
&c.,  are  worked.  There  are  flour  and  saw- mills,  bnck  works, 
boat-building  yards,  iron  and  copper  foundries  and  forces, 
dyeworks,  and   a   widespread   tanning   industry.    Sail-cloth, 
rope,  pottery,  boots  and  shoes  (Fougires),  edge-tools,  nails, 
farming  implements,  paper  and  furniture  are  also  among  the 
products  of  the  department.    The  chief  poru  arc  St  Malo  and 
St  Servan.    Fishing  is  very  active  on  the  coast,  and  St  Malo, 
St  Servan  and  Cancale  equip  fleets  for  the  Newfoundland  cod- 
banks.    There  are  also  important  oyster-fisheries  in  the  Bay 
of  St  Michel,  especially  at  Cancale.    The  little  town  of  Dinard 
is  well  known  as  a  fashionable  bathing-resort.    Exports  include 
agricultural  products,  butter,  mine-posts  and  dried  fish;  imports, 
live-stock,  coal,  timber,  building  materials  and  American  wheat. 
The  department  is  served  by  the  Western  railway,  and  has  over 
130  m.  of  navigable  waterway.    The  popubtion  is  of  less  dis- 
tinctively Celtic  origin  than  the  Bretons  of  Western  Brittany, 
between  whom  and  the  Normans  and  Angevins  it  forms  a  transi- 
tional group.    Ille-et-Vilaine  is  divided  into  the  arrondissements 
of  Fougdres,  St  Malo,  Montfort-sur-Meu,  Redon,  Rennca  and 
Vitr£,  with  43  cantons  and  360  communes.    The  chief  town 
is  Rennes,  which  is  the  seat  of  an  archbishop  and  of  a  court 
of  appeal,  headquarters  of  the  X.  army  corps,  and  the  centre 
of  an  academic  (educational  division). 

In  addition  to  the  capital,  Fougires,  St   Malo,  St  Senran, 
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Country. 

1846-55. 

1856-65. 

1866-75. 

1876-85. 

1886-95. 

1896-1905. 

England  and  Wales . 

17 

18 

16 

13 

10 

8 

Scotland  .     ^    «     . 

•  •  t 

32 

33 

30 

17 

13 

Ireland           ,     #     . 
Denmark       n     «     . 

•  • 

•  • 

•  • 

38 

5 

37 

4 

5 
94 

3 
23 

Sweden  -«§*.' 

30 

33 

33 

33 

33 

•  « 

Germany  .     .     »     . 

•  • 

•  • 

•  • 

38 

37 

s6 

Netherlands  ... 

•  * 

«    • 

10 

9 

9 

6 

Belgium    .     ,     ,     . 

16 

16 

17 

19 

17 

\l 

France      .... 

15 

«7 

17 

16 

17 

luly         .... 

•  • 

•  • 

•  • 

34 

34 

19 

RcdoQ,  Vili€,  Do!,  Dituird  and  Cancale     Table  U.^lOegitimate  Births  to  tooo  Unmarried  a$td  Widowed  Ftmales,  cgied  ts-49  yto^*- 

are  the  towns  of  chief  importance  and 

are  sepantdy  iMticed.    At  Combouiig; 

tliere  b  a  picturesque  ch&teau  of  the 

14th      and    15th      centuries     where 

Cbateauhriand  passed  a  portion  of  his 

early  life.     St  Aubin-du-Cprmicr  has 

the  ruins  of  an  important  feudal  fort- 
ress of  the  13th  century  built  by  the 

dnkes  of  Brittany  for  the  protection 

of  their  eastern   frontier.    Montfort- 

ior-Meu  has  a  cylindrical  keep  of  the 

i5tb  century  which  is  a  survival  of  its  old  ramparts.  as  it  is  usually  termed.    This  is  given  for  certain  countries  in 

IUE61TIICACT   (from   "  iUegitiroate,"   Ut.  iUegitimus,  not    Table  U. 

in  accordance  with  law,  hence  bom  out  of  lawful  wedlock),        The  generally  accepted  idea  that  the  inhabitants  of  the  warmer. 

the  state  of  being  of  illegitimate  birth.  The  law  dealing  with  countries  of  the  south  of  Europe  are  more  ardent  in  tempera- 
ment has  at  least  no  support  as  shown 
in  the  figures  in  Table  I.,  where  we  find 
a  higher  rate  of  illegitimacy  in  Sweden 
and  Denmark  than  in  Spain  or  Italy. 
Religion,  however,  must  be  taken 
into  account  as  having  a  strong  influ- 
ence in  preventing  unchastity,  though 
it  cannot  be  concluded  that  any  par* 
ticular  creed  is  more  powerful  in  this 
direction  than  another;  for  example, 
the  figures  for  Austria  and  Ireland  are 
very  different.  It  cannot  be  said, 
either,  that  figures  bear  out  the  state- 
ment that  where  there  is  a  high  rate 
of  illegitimacy  there  is  little  prostitu- 
tion. It  is  more  probable  that  in  a 
coVintry  where  the  standard  of  living 
is  low,  and  early  marriages  are  the 
rule,  the  illegitimate  birth-rate  will 
be  low.  As  regards  England  and 
Wales,  the  illegitimate  birth-rate  has 
been  steadily  declining  for  many  years, 
I  not  only  in  actual  numbers,  but  also  in 
-l    proportion  to  the  population. 

the  legitimation  of  children  bom  out  of  wedlock  will  be  found  Tablb  III.— Enflaiuf  and  Wales, 

under  Lrcitucacy  and  LEcniMAnoN.    How  far  the  prevalence 

fA  Qlegitimacy  in  any  community  can  be  taken  as  a  guide  to 

the  morality  of  that  community  is  a  much  disputed  que5tion. 

The  phenomenon  itself  varies  so  much  in  different  locaUties, 

even  in  localities  where  the  same  factors  seem  to  prevail,  that 

aifirmative  conclusions  arc  for  the  most  part  impossible  to  draw. 

In  the  United  Kingdom,  where  the  figures  differ  considerably 

for  the  three  countries— -England,  Scotland,  Ireland — the  reasons 

thsi  might  be  assigned  for  the  diffcrcncesare  negatived  if  applied 

00  the  same  lines,  as  they  might  well  be,  to  certainother  countries. 

Then  again,  racial,  climatic  and  social  differences  must  be  allowed 

i<v.  and  the  influence  of  legislation  b  to  be  taken  into  account. 

The  fact  that  in  some  countries  marriage  is  forbidden  until  a 

man  has  completed  his  military  service,  in  another,  that  consent 

of  parents  is  requisite,  in  another,  that  "  once  a  bastard  always 

a  iastard  '*  is  the  rule,  while  in  yet  another  that  the  merest  of 

icbscquent  formalities  will  legitimise  the  offi^>nng,  must  account 

in  tome  degree  for  variations  in  figures. 
Table  I.  gives  the  number  of  illegitimate  births  per  1000 

binhs  in  various  countries  of  the  world  for  quinquennial  periods. 

Ii  U  to  be  noted  that  still-born  births  are  excluded,  as  in  the 

In.ied  Kingdom  (contrary  to  the  practice  prevailing  in  roost 

Laropean  countries)  registration  of  such  births  is  not   com- 
pulsory.   The  United  States  is  Emitted,  as  there  is  no  national 

lysiem  of  registration  of  births. 
This  method  of  measuring  illegitimacy  by  ascertaining  the 

proportion  of  illegitimate  births  in  every  thousand  births  is 

s  fairly  accurate  one,  but  there  is  another  valuable  one  which 

»  «<iea  applied,  that  of  comparing  the  number  of  illegitimate 

bfxths  with  each  thousand  unmarried  females  at  the  child- 
bearing  age—the  "  corrected  "  rate  as  opposed  to  the  *'  crude." 


Table  I.- 

-niegitimaie  Births  per 

1000  Births  (exeluding  stiU-hom). 

1876-1880. 

1881-1885. 

I 886-1 890; 

1891-1895. 

1896-1900. 

1901-1905. 

England  and  Waks 
Srotland    .... 

n 

t. 

t 

42 

£i 

J? 

IrrUnd       .... 

34 

27 

38 

3$ 

20 

Denmark  .      «     .     1 

101 

100 

95 

94 

96 

101 

Norway     .      «     •      . 

«4 

81 

75 

71 

74 

9wetJeB      •      •     «     -. 

100 

102 

103 

J05 

"d 

Finland     .... 

li 

70 

65 

65 

Russia       .... 

27 

37 

27 

»7 

Attstria      .... 

138 

145 

47 

1 

141 

S«itJcrlaod    .     .     . 

73 
47 

S 

90 
45 

94 

Germany.       .     .     . 

«7 

92 

92 

91 

90 

■  «♦ 

Netherlands  .     .     . 
Belgium    .... 

31 
74 

£ 

8? 

il 

80 

li 

France       .... 

73 

78 

«3 

87 

88 

88 

Portugal   .... 

•  m 

•  « 

123 

122 

121 

•  ^ 

Soain         .... 
Italy 

72 

m   m 

76 

•  •  • 

74 

•  • 

69 

£ 

S 

New  South  Wales     . 

42 

44 

49 

60 

«9 

70 

Victona     .... 

43 

46 

49 

60 

«» 

70 

Qoeendand 

Sutith  Australia  . 

39 

41 

23 

44 
»5 

48 
30 

n 

65 
41 

\Vc«t  Australia    .      . 

•    ■ 

«    > 

■  • 

48 

SI 

43 

Tasmania        ... 

44 

38 

46 

57 

•  • 

\(-w  Zealand        .      .            23 

29 

32 

38 

44 

45 

Year. 

Illegitimate 
Births. 

Proportion 
to  1000  of 
population. 

llleiptimate 

Births  in 
1000  Births. 

i860 
1865 
1870 

;iis 

1885 
1890 

1895 
1900 

1905 
1907 

43.693 
46,585 
44.737 
40.813 
4a.54a 
4J.793 

38^36 

36.814 

37.315 
36.189 

2-2 
2*2 
2-0 

1-6 
1-6 
1-3 
1-3 
l-i 
i-i 

I'O 

5* 
62 

*2 

'*! 
48 

44 

42 

40 

40 

39 

The  corrected  rate  bears  out  the  result  shown  in  Table  III. 

as  follows: 

Tablb  W.—Engfand  and  Waks.  lUegUimaie  Birth-raU  eaUniated  om 
the  Unmarried  and  Widowed  Female  Populalian,  aged  tS'4S 
years. 


Compared  with 

Rate  per  1000. 

rate  in  1876-1880. 
taken  as  100. 

1876-1880 

14-4 

loo-o 

1881-1885 

13s 
ii*8 

93-8 

1886-1890 

81-9 

1891-1895 

10*  I 

70-1 

1896-1900 

F 

6t^ 
583 

1901-1905 

1906 

8-1 

563 

1907 

7-8 

54-2 

Table  V.  gives  the  illegitimate  births  to  1000  births  » 
England  and  Wales  for  the  ten  years  1897-1906  and  for 
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TAML^V.—BM^Iamdaiid  WaUs,       JlkptimaUBirtlutatooo  Birtk$, 


Tea 

yean 

1897- 

1907. 

19D6. 

49 
47 

$ 

^ 

44 

Afi 

53 

41 

g 

4« 

41 

39 

39 

40 

37 

H 

37 
a7 

36 

< 

$ 

iS 

Ten 
ycaiB 

1906. 


1907. 


Ten 
yean 
1897- 
19D6. 


1907. 


i«97- 

n 


Bedford 

Berks  . 

Bucks  . 

Cambridge 

Chester 

Cornwall 

Cumberiand 

Derby  . 

Devoo 

Dorset 

Durbam 


Gkxioester 
Hants  . 
Herefocd 


Hertiocd 
Huntingdon 
Kent 
Lancaniic 


•hire 
Linoofaiihire 
London 


Monnouto 
Norfolk     . 
NorthampCon 
Northumbfr* 

laiMd.     . 
Nottingbam 


40 
49 

38 

40 
55 

37 
30 

41 
39 


46 
41 
37 

39 

28 
27 
65 
4* 

38 
49 


Oxford 

Rutland 

ShrofMhire 


Stafford 

Suffolk 

Surrey 


Warwick 

Wertmor- 

land 

wau  . 

Woroealcr 
Yorfcs— 
E.  Riding 


N.Ridiiv 


Brecon 
Cardigan   . 
Carmarthen 


5a 


49 


Denbigh 

Flint     .     . 

Glamorgan 

Menooetb 

Mon^omery 

Pembroke 

Radnor 


S3 

43 

45 

81 

75 

a 

2? 

s 

-4* 
7» 

49 

47 

71 
76 

77 
75 
47 
*7 

Ta-blb  VI.- 

— it  mmmI  nUgitimalt  Birtk'nks  »  Mth  RegutnUom  Cmmty  ei  Emgfamd  mi  Woks,  1870-1907. 

Illegitimate  Births  to  1000  Unmarried  and  Widowed  Females. 

in  each  County 

between  the  pem 

1870-1872 

and  1907. 

Rndstration 
Couaties. 

aged  15-45  years. 

Three-year  FeriodSk 

Years. 

1870-1872. 

1880-1882. 

1890-1892. 

1900-1902. 

1903-1905. 

1906. 

1907. 

England  and  Wales 

I7-0 

**'i 

105 

85 

8-3 

8-1 

7-8 

54-1 

London    .... 

10.3 

,n 

8-1 

6^ 

6^ 

6-8 

6-4 

^ 

Bedford  .     . 

ai-i 

11-2 

«-4 

8^ 

8-2 

8-7 

Bucks      .     . 

i6-8 
19-0 

in 

15-6 

IO-3 

12-6 

«-7 
9-1 

8^6 
8*9 

8-1 
7*3 

8-S 

5tK> 

Cambridge    .     . 

19*3 

124 

9^ 

IO*I 

9-7 

10-4 

2*1 

Chester    .     .     . 
Cornwall       .     , 

«7-5 
l6-5 

14*2 
14-8 

103 
1I>2 

U 

tl 

7-2 
7*5 

7*5 

&3 

Cumberland  . 

99-3 

23^ 

18-6 

12.3 

12-3 

•    1^ 

12-3 

II-O 

Derby      .     . 

M-5 

17-7 

12*8 

100 

iOH> 

IOK> 

ti 

58-2 

Devon      .     .     . 

M'O 

10^ 

8-1 

6-7 

6-5 

6-7 

^4 

Dorset 
Durham  .     .     . 

14*3 

iSh) 

^1 
138 

7-2 
il'i 

72 
ii-i 

81 
10-8 

,ti 

54-9 
51-7 

EmBESK 

ia-7 

tl 

7-3 

7-« 

tl 

tl 

60-5 

GkMioeater    .     . 

la^ 

II-6 

6-3 

6-1 

55'0 

Hants      .     .     . 

13-6 

1 1-8 

«-5 

7-3 

71 

^ 

52-9 

Hereford       .     , 

21-4 

19H> 

«3-4 

11-2 

.11-5 

10.3 

II-O 

48-6 

Hertford 

i8«4 
19-8 

15*3 

104 

70 

7-2 

6-6 

7*5 

59-a 

Huntingdon 

I4K> 

I2'9 

10^ 

9-7 

9-7 

9-7 

51-0 

Kent  .     .     .     . 

14-7 
16-2 

12*1 

9-3 

7-5 

7-« 

7-5 

7-2 

51 -o 

16*  1 

IO*2 

n 

7-8 

7*5 

7-2 

Si 

19-9 

11-4 

• 

7-9 

7*5 

w      ^ 

7*3 

Lincolnshire  .     . 

22'3 

i8*5 

14*2 

12*2 

12*1 

12-7 

11-9 

Middlesex     .     . 

>n 

9-4 
15-9 

6-5 
n-3 

5-9 
102 

6-0 
91 

61 
9-6 

5-7 

12-8 

7-7 
9-3 

39-4 
50^ 

Norfolk    .     .     . 

Northampton 

Northumberland 

27-3 

i8-7 

21*1 

22-6 

15-9 
17-9 

1^7 
11-7 

I2'4 

«3-4 
91 

IO*2 

•|:j 

lO-O 

12-5 

9-0 
10-4 

55-9 

Nottingham  . 

245 

21-7 

«5-4 

12*7 

12-6 

12  0 

11-9 

51-4 
51-6 

Oxford     .     .     . 

19H> 

I8-I 

15*4 

10.4 

9-0 

9-1 

9-3 

9-2 

Rutland  .     .     . 

in 

7-9 

7-2 

6-8 

9-0 

11-8 

37-0 

Salop       .     .     . 

28-2 

16^ 

12-8 

'U 

13-0 

58-a 

133 

24-6 

1 1-3 

7-4 

6-0 

5-4 

5*5 

5W 

Stafford   .     .     . 

19.4 

145 

11-2 

11-4 

IO-9 

lO-l 

58-9 

Suffolk     .     .     . 
Surrey     .     .     . 

32«0 

9-5 

•11 

'K 

12-b 
5-9 

11-7 
5-7 

13-4 
5-9 

"•5 
5-7 

43a 
400 

Sussex      .     .     . 
Warwick .     .     . 

«3-7 
«4-9 

11.5 
13*2 

8-7 
9*7 

7-2 

7-0 
7*5 

tl 

6-4 
6-8 

53*3 
45-0 

Westmorland - 

21-9 

17-9 

131 

9-1 

1:1 

7-8 

Wilts        .     .     . 

I7-I 

14-7 

10-3 

9-2 

tl* 

U 

Worcester     .     . 

16^3 

137 

9-2 

7-2 

6-6 

59-5 

Yorfcs— 

E.  Riding  .     . 

23*0 

18-2 

14-3 

12*2 

11-7 

12-2 

10-6 

§1 

N.  Riding 

27-7 

20-2 

«5-4 

12-1 

11-6 

'it 

IO-2 

W.Riding  .     . 

20-4 

•6-1 

11-4 

9-4 

9-2 

81 

«o^3 

Anglesey       .     . 

19-7 

l6-7 

15-7 

16-1 

14-9 

133 

12-9 

34-5 

Brecon     .     .     . 

19-9 

I8-0 

I2§ 

m*8 

10- 1 

9-2. 

9-2 

8-3 

58-3 

Cardigan       .     . 

16-0 

14-8 

8-9 

7-8 

6-3 

7*3 

54-4 

Carmarthen 

182 

13-9 

9-4 

7-7 

8-2 

7-7 

8-9 

51-1 

Carnarvon     .     . 

18.3 

13-9 

127 

IO-3 

9^ 

9-4 

IO-5 

42^ 

Denbigh  . 

21*1 

17-6 

13-4 

12*3 

II-6 

13-5 

10-3 

51-2 

Flint  .... 

18-7 

18-4 

131 

tl 

1 1-2 

11-9 

11*0 

41-2 

Glamorgan    .     . 

17-7 

135 

10-3 

9-1 

••9 

8-4 

^5 

Merioneth     .     . 

24-4 

19-5 

16-4 

«3-5 

13-4 

13-2 

127 

&l 

Montgomery 

29-5 

21-6 

24.3 

16-7 

% 

13-4 

13-6 

11-7 

15-9 

124 

IO-2 

10.7 

8-4 

61-1 

Radnor    .     .     . 

418 

33-a 

20*I 

H'4 

134 

8-3 

"•3 

73-0 
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Tails  VII.— JSoit  of  IJJegUimaey  per  tooo  Birtks. 


Bdfaac. 
Birmingham 
Bradford  . 
Bristol.  . 
Cork  .  . 
DubUn.  . 
Edinbur^ 
Glaagow  . 
Leeds  .     . 


3« 
35 
40 

31 
18 

38 

69 

63 

54 


Liverpool    .     . 
Manchester 

:U 

Middlesboio'    . 

Newcastle  .     . 

■Nottingham 

Portsmouth 

:S 

Salford  .     .     . 

Sunderland 

.  30 

Tablb  WUL—Scolland  1906. 


Total 
Births. 

Legitimate. 

Illegitimate.   , 

Births  per 
[ooo  of  pop. 

Percentage  of 

Illegitimate  to 

Toul  Births. 

139.005 

123,699 

9306 

2793 

705 

Ilkntimate 
Births. 

Percentage 

of 
Illegitimate 

toToul 

Births. 

Illegitimate 
Births. 

Percentage 

of 

Illegitimate 

to  Total 

Births. 

i860 
1865 
1870 

>87S 
1880 

1890 

9.736 

II.262- 

ti.108 
10.786 
10.589 
10,680 

9^4« 

9-96 
Q-63 

873 
8*50 

7'Zo 

tlllllll 

0204 
8534 
8359 
8300 

8295 
9010 
9082 
9306 

6-49 
6-32 
628 

6-21 

679 
6-91 
705 

Table  IX.- 

'Scotland  iffo6. 

lUegitimate 
Births. 

Illegitimate  Births 
per  1000  of  Un- 
married Women  and 

No. 

Per  1000 

V^dows  between 

of  Pop. 

15  and  45. 

Districts: 

Principal  Town  .     . 

4318 

5-58 

0'2^ 

9*o8 

Larn  Town  . 
Small  Town  . 

1029 
1724 

Maifitand-runl 

2099 

iosttlar-nml . 

136 

5-88 

ShetlaiKl      .     . 

3> 

5-30 

70 

Orkney   • 

!9 

5-99 

7-7 

CahhiMS     .     . 
Sathcfland  .     . 

H 

in 

194 
10- 1 

Ross  and  Cromarty 

74 

440 

8*02 

69 

Ittvemeas     .     . 

'tJ 

11-5 

Nairn. 

10*29 

13*2 
30-3 

Elcin  (or  Moray) 

169 

15-66 

Baaff      .     .     . 

203 

12-93 
12-38 

25-4 

Aberdoen 

1083 

34-2 

93 

8-15 

17-0 

Foffar     .     .     . 

676 

9*43 

14-2 

Perth      .     .     . 
Fife 

in 

Jit 

10-8 
9-7 

Kinross  •     •     «     < 

20 

9-95 

33-3 

Clackmaaaaa    .     . 

53 

669 

10-9 

StirUng   .... 

315 

148 

4-91 

13'2 

Dumbarton .     .     . 

4*14 

9-7 

Argyll     .... 

10^ 

13-7 

Bute 

30 

836 

tl 

ReniRnw .     •     •     ■ 

410 

446 
6-23 
6-38 

Ajrr    ..... 

2872 

14-3. 

Lanark  .... 

159 

UnKthKDW  .     .     . 

99 

3-88 

15-4 

Edinbafgfa   .     .     . 

"Si 

7-23 

II-O 

592 

1 1-8 

60 

t1i 

13-7 

I  eciMes  •     •     .     . 

21 

7-9 

Roibuffgb    .     .     . 

218 

t^ 

"^i 

Diiflurics     ... 

13-SI 

19-9 

Kirkcudbright  .     . 

93 

10-71 

>5'7 

Wiftnan.      .     .      , 

106 

12-79 

33-5 

Sootland 

9306          705       1 

141 

the  year  1907.  Table  VI.  gives  the  "  corrected  "  rate  for  certain 
threr-ycar  periods.  In  connexion  with  these  tables  the  following 
ciiract  from  the  Rcgistrar-Genenl'ft  Report  for  2907  (p.  xzx.) 
is  iipoftint. 


"  It  b  difficult  to  explain  the  variations  in  the  rates  of  illegitimacy 
in  the  several  counties.  It  may  be  stated  generally  that  the 
proportion  of  illegitimate  children  cannot  alone  serve  as  a  standard 
of  morality.  Broadly  speaking,  however,  the  single  and  widowed 
women  in  London,. in  the  counties  south  of  the  Thames,  and  in  the 
south-western  counties  have  comparatively  few  illegitimate  children ; 
on  the  other  hand,  the  number  of  illegitimate  children  is  com- 
paratively high  in  Shropshire,  in  Herefordshire,  in  Staffordshire, 
m  Nottinghamshire,  in  Cumberland,  in  North  Wales,  and  also  in 

Tablb  X.~^Ireland.    Proportion  per  cent  of  lUegitimaU  Births, 


1903- 

1904. 

1905. 

1906. 

1907. 

Ireland     .    3    . 

Leinster  .     .     . 
Munster  .     .     . 
Ulster      .     .     . 
Connaught    .     . 

3-6 

2-5 

2-6 

3-6 

3-5 

3-6 
3-3 

3-3 
0.5 

2-6 

3-3 

3-4 
0-7 

3-7 
3-3 

3-5 
0-7 

3-7 
3-3 

3-5 
07 

3-7 
3-1 

06 

nearly  all  the  counties  on  the  eastern  seaboard,  viz.  Suffolk.  Norfolk, 
Lincolnshire,  the  East  and  North  Ridines  of  VorksHire,  and  Durham. 
In  the  Rcgistrar-General's  Report  for  the  year  1851  it  was  assumed 
that  there  was  an  indirect  connexion  between  female  illiteracy  and 
illegitimacy.  This  may  have  been  the  case  in  the  middle  of  the 
last  century,  but  there  is  no  conclusive  evidence  that  such  is  the 
case  at  the  present  day.  The  proportions  of  illegitimacy  and  the 
proportions  ci  married  women  who  signed  the  marriage  register 

Tablb  XI. — Irdand  1907. 


County. 


Leinster — 

Carlow 

Dublin 

Dublin  Co.  Borough     .     .     . 

Kildare 

Kilkenny 

King's     .     •. 

Longford       ...... 

Louth 

Meath 

Queen's    ....... 

Westmcath 

Wexford 

Wicklow 

Munster — 

Clare 

Cork  Co.  and  Co.  Borough 

Kerry 

Limerick  Co.  and  Co.  Borough 

Tipperary  N.R 

Tipperary  S.R. 

Waterfora  Co.  and  Co.  Borough 
Ulster- 
Antrim    

Armagh 

Belfast  Co.  Borough     .     .     . 

Cavan      

Ddnegal 

Fermanagh 

Londonderry  Co.  and  Borough 

Monaghan 

Tyrone 

Connaught — 

Galway 

Ldtrim 

Mayo 

Roscommon 

Sligo        

Leinster 

Munster 

Ulster 

Connaught    


No.  of 

Illcfjitimate 

Births. 


Per  cent  of 
ITotal  Births. 


27 

34 
314 

22 

54 
24 
II 

27 

18 
19 
89 
37 

23 
151 

5« 

107 

19 
66 
68 

330 

99 
355 
27 
54 
41 
145 

32 
10 
31 

9 
9 


716 
495 

•1? 


356 
i»5 
3-20 
1-46 

329 
2-07 
1-23 

2-01 
2-27 
1-70 

i'57 

411 

2-91 

1-04 

1-69 

»-34 

314 
149 

332 
369 

5-o8 
3-49 
3«3 

1-36 
315 
4-35 

•80 
•77 

•45 
•50 

•52 


2-67 
3-11 


«5i L 


by  mark  are  relatively  high  in  Staffordshire,  in  North  Wales,  in 
Durham  and  in  the  North  Kidins  of  Yorkshire;  on  the  other  hand, 
in  Norfolk,  in  Suffolk  and  in  Lincolnshire  there  is  a  compara- 
tively high  proportion  of  illegitimacy  and  a  k>w  proportion  of 
illiteracy." 

This  latter  conclusion  may  be  carried  further  by  saying  that 
in  those  European  countries  where  elementaiy  education  is 


3°+ 


ILLER— ILLINOIS 


Dicm  common,  ihe  rale  of  Qlegilinucy  is  higli,  kod  that  it  ii 
kw  in  I  be  marc  iltiuntc  puti.  t.i.  iRUnd  tad  Bliltitiy. 

It  hu  betn  add  tbit  one  Qf  the  coatributory  causa  of  iUtciti- 
nucy  is  the  coniirniiiUian  ol  greit  cities;  sUlistia,  bowever, 
disprove  this,  theie  being  more  illegitimuy  iti  the  ninl  distlicll. 
TsbJe  VII,  gives  ibe  rale  ol  iUe^timacy  is  some  al  the  prindpil 
towns  of  the  United  Kingdom. 

That  poverty  is  a  determining  factor  in  cauung  illegitimacy 
the  following  figures,  giving  the  rale  of  illegilimacy  in  the 
poorest  parts  t>f  London  and  in  certain  veU-to-do  pajta,  deariy 


ftu. 

«flUrliU 

H.CTf» 

loaaChJiii. 

London. 

■90[. 

■9o^ 

iv>i- 

1907- 

1 

1 

II 

IT 

wiiilecbapd     " 
St  Ccodc'L  Ham 

™«Sj.  . 

8 

I 

1 

45 
5* 

Tablei  VIII.  and  IX.  givf  the  rate  of  illegitimacy  foi  the 
various  couciies  of  ScoUand,  and  Table  X.  tbe  iile  for  Ireland. 

BiBLioca.m*.— The  Annual  gifarii  of  itie  RegiMiars-General 
lor  England,  Scotland  and  Ireland;  sUtistkal  retnmt  of  loreiin 
countries;  A.  f^elSnewell,  lUtBiwoiy  vtd  Uu  Infiutna  tf  Uu 
StiitwpnCndiuiUi^i).  <T.A.I.) 

ILLER,  a  rivei  of  Bavaria,  rising  ia  the  louth-wcst  cRremily 
of  Ihe  kingdom,  among  Ibc  Algiuer'Alps.  Taking  ■  nortbcriy 
coune.  it  t]uiu  tbe  mountains  at  Immensladl,  and.  Bowing  by 
Kempten,  Irora  *bith  point  it  is  navigable  lor  nfts,  forms 

beig,  and  eventually  strikes  Ihe  Danube  (right  bank]  juit  above 
Ulm.     Its  total  length  is  loj  m. 

ILLINOIS,  a  North  Central  stale  ol  the  United  Slala  at 
America,  situated  between  j;°  and  ^i*  30'  N.  lal.  and  87*  JS* 
and  91*  40'  W.  long.  Ii  ia  bounded  N.  by  WiKonsin,  E.  by 
Lake  Michigan  and  Indiana,  S.E.  and  S.  by  the  Ohio  river, 
which  separales  it  Irora  Kentucky,  and  S.W.  and  W.  by  the 
Mitsiuippi  river,  which  aepanies  it  fiom  Missouri  and  loKa. 
The  Enabling  Act  of  Congress,  which  provided  for  tbe  organia- 
lian  of  Illinois  Territory  into  a  state,  extended  it»  jurisdidion 
to  Ihe  middle  of  Lake  Michigan  and  the  Mississippi  river; 
coueqiiently  the  total  area  or  Ihe  state  is  jSjiqaq.  m.,ot  which 
>117  M)-  >»-  "f  water  surface,  though  the  official  figures  ol  the 
Uoiled  Stales  Geological  Survey,  which  does  not  take  into 

nyiuftiety.— PhyssgranKically.  itie  Hate  (enepi  Ihe  enrinK 
iouthini  point)  U«  wholly  l^n  the  Prairie  Plains  irxion.  The  N.E. 
comer  la  by^  »ine   placed  in  Ihe   "  Cmt   Lakes   Diuricl."     The 


on  Sled  the  "  M 

mmo« 

i.,n  inclined  plan. 

«™LlI^R, 

ftS' 

oneof 

ImJTcra" 


ioj^r 


MinsHppilolhenoulkoflhe  II 
'"■-re  is  another  elevatl *  — ■■ 


le  Ohio,  the  highest  point 

in  (nnd  Tower  N.  akwi  the 
as  there  iiailighl  elevation  and 

importance  along  the  Wahaili. 

Many  <4  the  river  bluffs  rise  to  an  unusual  heichl.  Surved  Rock. 

near  Oicawa.  in  La  Salle  county,  being  ito  It.  above  the  bed  ol  ihr 

Illinois  Hver.   Cave  ia  Rock,  on  Ihe  Dhlo.  in  Hardin  county,  was 

(mentioned  above)  between  Grand  Towei  and  Shawneelown  was 
The  dralnaie  at  Illinois  is  lar  betler  than  iu  kiw  elevation  and 

"bTSnction  o(  tlw"£ii)  "ainJT^and  the  Kankakee*  in  The  N.^ 


dens  uilo  vast  ecpaniM  membling  Qu  The 
ie  S..  notable  lor  Us  variations  in  vdluiac.  and  (he 
,  are  Ibe  other  Inponanl  rivers  empryine  into  tbe 
le  Embarraia  and  Uitle  Wabash,  the  ^line  and 
,  are  the  important  tributaries  of  the  Wabash  aod 
ie  Chicago  nver.  a  short  stream  I  m-  long,  lonned 
ill  N.  and  S  branches,  naturatlf  Dowed  rnto  Lake 
ly  Ihe  const  ruction  of  the  Chicago  Drainage  Canal 
:urT)ed  in  1900  b  that  they  uliinulely  flow  iuia  Ibe 


Boiioffl."  enesdini  akMg  ibe  Miiaiaiippr  fnun  Alion  to  Chestcc. 

river  blufli  there  is  >  lilidous  deposit  calMloess.  which  is  well 

N.  pan  ol  the  Mate  Is  especially  uiicd  loU«  cultivation  of  hay,  Ihe 
N.  and  ceniial  puts  to  Indian  cocn.  the  E.  to  oats,  and  tbe  5.W. 

CliiMlf.— TV  climate  ol  Illinois  is  aolable  for  its  eitmes  of 

V^leylrom'the  CuiroTMeiieo  are  mf^^n  1«  the  nm^^ 
heal,  and  the  Arctic  vindi  of  Ihe  nocih.  wbich  End  no  mo^niain 
range  to  break  Iheir  Mrrngih.  ciu*  the  eatremeaaf  csM.  The  mean 
annual  lemperalureal  wnnebago,  nearihe  N.  border,  1*47' F..  and 
i(  incrcaief  Inlheiouthwardat  Iheraleol  about  j' lor  every  degree 
of  latitude,  beinc  5a*  F.  tr  SpringReld.  and  58*  F.  in  Cairo,  at  the 
S.  eilreniliy.  The  toweil  letnpenture  ever  reconlcd  in  tbe  Kate 
was  -31"  F..  in  February  1905.  at  Aahton  in  the  ^.W.  and  Ihe 
hiiKest  waslIj'F.,  in  July  lUH,  at  Centralia,  in  Ihe  S..  nakint  a 

tnm^i^w'ranifd'irom-WF.  W  l*lo*'^.''o?  1 W*""!^!^ 
Cairo  Ibey  have  langrf  onl^  frDin_^-l6*  F.  to  lOft^F^pr  Hi*.  F. 

but  Ihis  decreaset  1 

only  3*- 17%  greater.   At  Cairo  Ihe  pi 

dunng  all  moii  i  hseirepl  Febniary.andasIarBortbas  SpriiHWil  ihey 
are  •outheHy  from  Abril  u  January;  but  ihrougboui  ihe  N.  KbA 
_i  .1 .  ,1,^  ,he  shore  of  Lake  Michigan,  wbei      ' 


N.E.taS.W..  I 


lertlen'  fatal  "chills  ar»d  fever"  were  due.  have  practicaQy  dis- 
appeared before  modem  methodsolaanitary  drain^e. 

^djnu  amd  Flora. — The  fauna  aiuJ  flina.  which  arv  similar  to 
IboK  of  tbeotber  North  Central  Sutes of  Nonh  America,  impreiaed 
the  early  eiplorers  with  Iheir  lichness  and  varieiy.  "We  have 
■een  nothing  like  (his  for  the  fertility  of  Ihe  land,  its  prairies,  woods. 
'■«re  U«|ues  Marquette  of  the  Illinois 


.  and  later 


bear,  I 


Fsand 


The  lish  are. mainly  the  ci 
«lufJ"at'i]M,976!''The  inn 


raipberry. 
toniCem 
id  Ibe  IN 
imic  developn: 


na,  Pekinand  IViria.  which  in  1907- 


cherry,  plum,  grape,  strawberry,  black- 

.—The  fertility  of  the  rail,  the  mineral 
lalian  fadtitiej  have  given  Illinois  a 

»  gainful  occupaiions   were  engaged   in 

on(rr%). 


*  w  * 
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HSitericall/  simI  oooipantively,  agricultare  It  tlie  most  impoftant 
Induatry.  la  1900  about  nine-tentns  of  the  total  land  area  was 
indoaed  in  Carms;  the  value  of  farm  property  ($2,004,316,897)  was 
creater  than  that  of  any  other  state;  as  regarda  the  total  value  of 
tann  products  in  1899  Illinois  was  surpassed  only  by  Iowa;  in  the 
value  of  cropa  Illinois  led  all  the  states,  and  the  values  of  (jroperty 
and  of  prooucts  were  respKtively  35*6%  and  87*1%  greater  than 
at  the  end  of  the  preceding  decade.  During  the  last  hall  of  the 
19th  century  the  number  of  farms  increased  rapidly,  and  the  average 


declined  from  158  acres  in  i8«)  to  127-6  acres  in  1870  and 
I24'2  acres  in  1900.   The  prevailing  form  of  tenure  b  that  of  owners. 


6o-7  %  of  the  farms  being  so  operated  in  1900:  but  during  the  decade 
1890-1900  the  number  of  farms  cultivated  by  cash  tenants  in- 
creased 30-8%.  and  the  number  by  share  tenants  34-5%.  while 
the  incrvaae  of  cultivation  by  owners  was  only  i  %.  In  proportion 
of  farm  land  improved  (&j|-5%).  Illinois  was  surpassed  only  by 
Iowa  among  the  states.  Cereals  form  the  most  important  agri- 
cultural product  (600,107.378  bushels  in  i899*-in  value  about  three- 
fourths  of  the  total  anicultural  products  of  the  state).  In  the 
productiop  of  cereals  Illinois  surpassed  the  other  states  at  the 
dose  of  each  decade  during  the  last  half  of  the  19th  oentuiy  except 
that  ending  in  1890,  when  Iowa  was  the  leading  state.  Indian  com 
and  oats  are  the  most  valuable  cn^  The  rank  of  Illinois  in  the 
production  of  Indian  com  was  first  m  1899  with  about  one-fifth  of 
the  total  product  of  the  United  Sutes,  and  first  in  1907 '  with  nearly 
oiie-teatfa  of  the  total  crop  of  the  country  (9.521 /)oo  oushek  our  <m 
99.931/xiD).  In  1879,  in  1899  and  in  1905  (when  it  produced 
■3^.779*7^  budieb  out  of  953,2 16, ip7  from  the  entire  country) 
it  was  nrst  among  ihe  states  producii^  oats,  but  it  was  surpassed 
by  Iowa  in  1889,  1906  and  1907;  in  1907  the  Illinois  crop  was 
lot. 675.000  bushels.  From  1850  until  1870  Illinois  also  led  in  the 
product  km  of  wheat;  the  competition  of  the  more  western  states, 
kowrvcr,  caused  a  great  decline  in  both  acreage  and  production  of 
that  oerval,  the  state's  tank  in  the  number  of  bushels  produced 
declining  to  third  in  1889  and  to  fourteenth  in  1899,  but  the  crop  and 
yield  per  acre  in  1902  was  larger  than  any  since  1894;  In  >905  the 
slate  ranked  ninth,  in  1906  eighth  and  in  1907  fifth  (the  crop  being 
40.104^000  bushek)  among  the  wheat-growing  states  of  the  country. 
Tbc  rank  of  the  state  in  the  growing  oirye  also  declined  from  second 
in  1879  to  eighth  in  1899  and  to  ninth  in  1907  (when  the  crop  was 
i.io6jooo  bttshek),  ana  the  rank  in  the  growing  of  barley  from 
Ihirti  in  1869  to  sixteenth  in  1899^  In  1907  the  barky  crop  was 
6oovOOo  buskris.  Hay  and  forage  are,  after  cereals,  the  most  im- 
portant crops;  in  1907  2.664,000  acres  produced  3,730,000  tons  of 
hay'  valued  at  t4i,ojo/xx>.  Potatoes  and  broom  com  are  other 
vaJoable  products.  Tne  pouto  crop  in  1907  was  i^,3i9Sjooo  bushels, 
valued  at  99,6^7joao,  and  the  sugar  bc«t,  first  introduced  during 
the  last  decade  of  the  19th  century,  gave  promise  of  becoming  one 
of  the  moat  unportant  crops.   From  1889  to  1899  there  was  a  distinct 
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of  cherries,  plums  and  pears.  The  large  urban 
tatioa  of  the  sute  makes  the  animai  products  very  valuabk, 
Umkms  ranking  third  in  1900  in  the  number  of  dairy  cows,  and  in 
the  farm  value  of  dairy  products;  indeed,  all  classes  of  live  stock, 
except  sheep,  increased  in  number  from  1850  to  looo,  and  at  the 
end  of  the  latter  year  Illinok  was  surpassed  only  oy  Iowa  in  the 
number  of  horses  and  swine;  in  1909  there  were  more  horses  in 
lUtaoia  than  in  Iowa.  Important  influences  in  the  aj{ricultuial 
drveiopment  of  the  state  have  been  the  formation  01  Farmers' 
Inuitutes,  organind  in  1895.  a  Com  Breeders'  Association  in  1898, 
and  the  introduction  of  fertiliaers,  the  use  of  which  in  1899  was 
nearly  seven  times  the  amount  in  1889,  and  the  study  of  soils, 
carried  on  by  the  State  Department  of  Agriculture  and  the 
United  States  Department  of  Agriculture. 

Tbe  growth  of  manufacturing  in  Illinok  during  the  last  half  of 
the  I9in  century,  due  largely  to  the  development  of  her  exceptional 
traosportatioii  laalitics,  was  the  most  rapid  and  remarkable  in  the 
ifidttstrial  history  of  the  United  States.  In  1850  the  sute  ranked 
fifteenth,  in  i860  eighth,  in  1870  sixth,  in  1880  fourth,  in  1890  and 
again  in  1900  third.  In  the  value  of  its  manufactures.  The  average 
inrrnsrs  of  invested  capital  and  products  for  each  decade  from 
1890-1900  were,  respectively,  189*26%  and  152-9%;  in  1900  the 
capital  invested  (S776329.MB,  of  whkh  $732,829,771  was  in 
rstabfishmcnts  cinder  the  ''factory  system  "),  and  the  product 
($1,259,730,168.  of  whkh  $1,120,868,108  was  from  establishments 
oader  the  **  factory  system  ").  showed  unusually  small  percentages 
ci  increase  over  those  for  1890  (54-7%  and  ^'6%  respectively); 
and  in  1905  the  capital  and  product  of  esuuishments  under  the 
"  fartorytyitem'*  were  respectively  $975,844,799  and  lMio.342, 1 29. 
showing  increases  of  33*2%  and  25*8%  over  the  corresponding 
ligurrtlor  1900. 

The  most  important  industry  was  the  whdesale  sikughtering 
aad  packing  of  meats,  which  yielded  22-9%  of  the  toul  manu- 
iacturcd  product  of  the  state  in  1900,  and  22*5%  of  the  total  in 

*  The  statistks  for  years  prior  to  1900  are  taken  from  reports  of 
tbe  VS.  Census,  those  for  years  after  1900  from  the  Year  Books 
of  tbe  U.S.  Department  of  Agriculture.  It  should  be  borne  in  mind 
t'ut  tn  census  years,  when  comparison  can  be  made,  the  two  sets  of 
sutistics  often  vary  considerably. 
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1905.  From  1870  to  1905  Illinok  auipaased  the  other  states  in  thk 
industry,  yiekiing  in  looo  and  in  i9osmore  than  one-third  of  the 
total  product  of  the  United  Sutes.  The  increase  in  the  value  of 
the  product  in  thk  industry  in  Illinok  between  1900  and  1905  was 
over  10%  An  interesting  phase  of  the  industry  k  the  secondary 
enterprises  that  have  developed  from  it,  nearly  all  portions  of  the 
skugntered  animal  being  finally  put  to  lue.  The  bkod  k  converted 
into  ckrifyins  materkl,  the  entrsik  are  used  for  musage  coverings, 
the  hoofs  ana  small  booes  furnish  the  raw  material  for  the  manu- 
facture of  glue,  the  kige  bones  are  carved  into  knife  handles,  and 
the  horns  into  combs,  the  fats  are  made  to  yield  butterine.  lard  and 
soap,  and  the  hides  and  hair  are  used  in  toe  manufacture  of  mat- 
tresses and  felts. 

The  manufacture  of  iron  and  steel  products,  and  of  products 
depending  upon  iron  and  steel  as  raw  material,  k  second  in  im- 
portance. Tne  iron  for  these  industries  is  secured  from  the  Lake 
Suoerior  region,  the  coal  and  limestone  from  mines  within  the  state. 
Indeed,  in  the  manufacture  of  iron  and  steel,  Illinok  was  surpassed 
in  1900  only  by  Peniunrlvank  and  Ohk),  the  1900  product  being 
valued  at  $60,303,144;  out  the  value  of  foundry  and  machine  shop 
products  was  even  greater  ($6^.878.3U).  In  1905  the  iron  and 
steel  product  had  increased  m  value  since  1000  44-9%.  to 
$$7i553>7fi>t  the  foundiy  and  machine  shop  products  25-2%,  to 
$79*961482;  and  the  wire  product  showed  even  greater  increase, 
krgely  because  of  a  difference  of  classification  in  tne  two  censuses, 
the  value  in  1909  being  $14,099,566,  as  anunst  $2,879,188  in 
1900,  showing  an  increase  of  neariy  390%.  The  development  of 
agriculture,  by  creating  a  demand  for  improved  farm  machinery, 
has  stimukted  the  inventive  genius;  in  many  cases  blacksmith 
diops  have  been  transformed  into  machinery  factories;  also  well- 
established  companies  of  the  eastern  states  have  been  induced  to 
remove  to  Illinou  by  the  low  prices  of  iron  and  wood,  due  to  cheap 
tranqxxtation  rates  on  the  Great  Lakes.  Consequently,  in  18O0, 
in  1900  and  again  in  1905,  Illinok  surpassed  any  one  of  the  otner 
states  in  the  production  of  agricultural  implements,  the  product  in 
1900  being  valued  at  $42,0£},7q6,  or  41-5%  of  the  toul  output  of 
agricultural  machinery  in  the  United  States;  and  in  1005  with  a 
value  of  $38,412452  it  represented  34*3%  of  the  product  of  tbe 
entire  country.  In  the  building  of  railway  cars  by  manufacturing 
corporations,  Illinois  also  led  the  states  in  1900  and  in  1905,  the 
product  being  valued  at  $24.8^5,606  in  1900  and  at  $30.926464 
(an  increase  of  nearly  one-fourth)  in  1905  \  and  in  construction  by 
railway  companies  was  second  in  1900.  with  a  product  valued  at 
$16,580424,  which  had  increased  53-7%  in  1905,  when  the  product 
was  valued  at  $25491,20^  The  greatest  increase  of  products 
between  18^  and  1900  was  m  the  manufacture  of  electrical  apparatus 
(2400%),  in  which  the  increase  in  value  of  product  was  37*2% 
between  1900  and  1905. 

Another  class  of  manufactttres  conasts  of  those  dependent  upon 
asricultural  jproducts  for  raw  materiaL  (X  these,  the  manufacture 
of  distilled  fiquore  was  in  1900  and  in  1905  the  most  important, 
Illinok  leading  the  other  states;  the  value  of  the  1900  product, 
whkh  was  neariy  12%  less  than  that  of  1890,  was  increased  by 
41*6%,  to  $54,101,805,  in  1905.  Peork,  the  centre  of  the  industry, 
IS  the  krgest  noducer  of  wbiucy  and  high<kss  wines  of  the  cities 
in  the  Umted  States^  There  were  also,  in  1900.  35  direct  and  other 
indirect  products  made  from  Indkn  com  by  glucose  pknts,  which 
consumed  one-fifth  of  the  Indian  com  product  of  the  state,  and 
the  value  of  these  products  was  $18,122,814:  in  1905  it  was  only 
$14,532,180.  Of  other  manufactures  dependent  upon  agriculture, 
flour  and  grist  mill  products  declined  between  1890  and  1900,  but 
between  1900  and  IQ0«  increased  39-6%  to  a  value  of  $39,892,127. 
The  manufacture  of  cheese,  butter  and  condensed  milk  increased 
60%  between  1890  and  1900,  but  between  1000  and  1905  only  3«i  %, 
the  product  in  1905  being  valued  at  $13,276,533. 

Other  prosperous  industries  are  the  manufacture  of  lumber  and 
timber  products  (the  raw  material  being  floated  down  the  Mississippi 
river  from  the  forests  of  other  states),  whose  output  increased  from 
1890  to  1900  neariy  50%,  but  declined  slightly  between  1900  and 
1905;  of  furniture  ($22,131,846  m  1905:  $15.28547^  in  1900; 
showing  an  increase  of  44.8%),  and  of  musical  instruments 
($I3433>3S$  In  1905;  $8,156,445  in  1900;  an  increase  of  633% 
in  the  penod),  in  both  of  which  Illinok  was  second  in  looo  and 
in  1905;  book  and  job  printing,  in  whkh  the  state  ranked  second 
in  1900  ($28,293,684  in  190$;  $19,761,780  in  1900;  an  increase  of 


The  value' of  the  ck>thing  manufactured  in  190JS  was1|67439.6i7 
(men's  $55i302.999;  women's  $12^36,618),  an  increase  of  30-1% 
over  1900).  The  great  manufactunng  centre  is  Chicago,  where  more 
than  seven-tenths  of  the  manufactured  products  of  the  state  were 
produced  in  1900,  and  more  than  two-thirds  in  1905. 

In  this  development  of  manufactures,  the  mineral  resources  have 
been  an  important  influence,  neariy  one-fourth  (23-6%)  of  tbe 
manufactured  product  in  1900  depending  upon  minerals  for  raw 
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Indiaiui  as  far  N.  as  a  liae  fioai  tk  N.  bouodafy  of  Grundy  county 
to  Rock  labiid,  W.  from  Rock  Idand  to  Hendenoo  county,  then 
S.W.  to  the  aottthern  part  of  Jackson  county,  when  it  runs  S.  into 
Kentucky;  thus  including  more  than  three-fourths  (42,900  sq.  m.) 
of  the  laml  surface  of  the  state.  In  1679  Hfennepin  reported  deposits 
of  coal  near  what  b  now  Ottawa  on  the  lUinois;  tnere  was  some 
mining  in  1810  on  the  Big  Muddy  fiver  in  Jackson  county;  and  in 
1833, 6000  tons  were  mined.  In  1907  (aooording  to  sute  authorities) 
coal  was  produced  in  Si  counties,  Williamson,  Sanoamon.  St  Clair, 
Macoupin  and  Madison  giving  the  laigest  yidd.  In  that  year  the 
tonuMe  was  51,317,146,  and  the  value  of  the  total  product 
$54,687,882:  in  1908  the  value  of  the  sute's  product  of  coal  was 
esceeded  only  by  that  of  Pennsylvania  (nearly  six  times  as  great). 
Nearly  30  %  of  all  coal  mined  in  the  state  was  mined  by  machinery 
in  1907.  The  output  of  petroleum  in  Illinois  was  long  unimportant. 
The  first  serious  attempts  to  find  oO  and  gas  in  the  sute  were  in  the 
'fifties  of  the  19th  century.  In  1889  the  yieki  of  petroleum  was 
1460  barrds.  In  looa  it  was  only  aoo  barrels,  nearly  all  of  which 
came  from  Litchfield,  Montgomery  county  (where  oil  had  been  found 
in  commocial  quantities  in  1886),  and  Washington,  TaxewcU  county, 
in  the  west  central  part  of  the  state;  at  this  tune  it  was  used  locally 
for  lubricating  purposes.  There  had  been  some  drilUng  in  Clark 
county  in  1865,  ana  in  1904  thb  fidd  was  again  worked  at  Westfield. 
In  1905  the  total  output  of  the  itate  was  181,084  barrek;  in  1906 
the  amount  increased  to  4,397,050  barrds,  valued  at  83,274.818; 
and  in  IQ07,  according  to  sute  reports,  the  output  was  2^81,973 
bands,  bemg  neatly  as  great  as  that  of  the  Appalachian  fidd. 
The  petrokum>producing  area  of  commercial  importance  is  a  strip 
of  land  about  80  m.  kuu;  and  2  or  j  to  10  or  12  m.  wkle  in  the  S.E. 
part  of  the  lUte,  oentrmg  about  Crawford  county.  In  April  IQ06 
the  first  pipe  lines  for  petroleum  in  Illinois  were  laid;  before  that 
time  all  uipmenU  had  been  in  tank  cars.    In  coonexioo  with 

etroleum,  natural  gas  has  been  found.  espedaUy  in  Clark  and 
awford  counties;  u  1906  the  sute's  product  of  natural  gas  was 
valued  at  887,211.  Limestone  b  found  in  about  30  counties, 
prindpally  Cook,  Will  and  Kankakee;  the  value  of  the  product 
u  1906  was  82,942.331.  Oay  and  clay  producu  of  the  sUte  were 
valued  in  1906  at  $12,765^53.  Deposito  of  lead  and  sine  have  been 
disoovcred  and  worked  in  Jo  Daviess  county,  near  Galena  and 
Elizabeth,  in  the  N.W.  part  of  the  sute.  A  southern  district, 
including  parts  of  Hardin,  Pope  and  Saline  counties,  has  produced, 
incidental^  to  fluorspar,  some  lead,  the  maximum  amount  bdng 
176J87  lb  from  the  Fairview  mine  in  1866-1867.  In  1905  the 
anc  from  the  entire  sute  was  valued  at  85499*So8;  the  lad  pro- 
duct in  1906  was  valued  at  865,208.  Sandstone,  quarried  in  10 
counties,  was  valued  in  1905  at  829,115  and  in  1906  at  ti^,t2S- 
Pope  MoA  Hardin  counties  were  the  only  sources  of  fluorspar  m  the 
United  Sutes  from  1842  until  1898,  when  fluorspar  began  to  be 
mined  in  Kentucky;  in  1906  the  output  was  28.268  tons^valued  at 
8160.623,  and  in  1905  33.27s  tons,  valued  at  8220,206.  The  centre 
of  the  fluorspar  district  was  Kosiclare  in  Hardin  county.  The  cement 
deposiu  are  also  of  value,  natural  cement  bdng  valued  at  $1 18.221 
and  Pbrtland  cement  at  $2^61,491  in  1906.  Iron  ore  has  been 
discovered.  Glass  sand  is  opined  from  the  Illinois  river  valley 
in  La  Salle  county;  in  1906  it  was  valued  at  $1 56.681,  making  the 

'  only  to  Pennsylvania  and  West  Virrinia 
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sute  in  this  product  second 

(in  1905  it  was  second  only  to  Pennsylvania). 

total  mineral  product  of  the  iUte  m   1906 

8121,188,306.' 

CommuniaUimu. — ^TkaasporUtion  facilities  have  been  an 
important  factor  in  the  economic  development  of  Illinois.  The 
first  European  settlers,  who  were  French,  came  by  way  of  the 
Great  Lakes,  and  esUblisbcd  intimate  relations  with  New  Orleans 
by  the  Mississippi  river.  The  American  settlers  came  by  way 
of  the  Ohio  river,  and  the  immigrants  from  the  New  En^and 
and  Eastern  sUtes  found  their  way  to  Illinois  over  the  Erie 
Canal  and  the  Great  Lakes.  The  first  transporUtion  problem 
was  to  connect  Lake  Michigan  and  the  Mississippi  river;  this 
was  accomplished  by  building  the  Illinois  &  Michigan  canal 
to  La  Salle,  at  the  head  of  the  navigation  on  the  Illinois  river, 
a  work  which  was  begun  in  1836  and  completed  in  1848  under 
the  auspices  of  the  sUte.  In  1890  the  Sanitary  District  of 
Chicago  undertook  the  construction  of  a  canal  from  CHiicago 
to  JoUct,  where  the  new  canal  joins  the  Illinois  &  Michigan 
canal;  this  canal  Is  24  ft.  deep  and  160  ft.  wide.  The  Federal 
government  completed  in  O^ober  1907  the  construction  of  a 

*  According  to  the  report  of  the  Sute  Geological  Survey,  the 
value  of  the  toUl  mineral  product  in  the  sute  for  1907  was 
8152,122.648,  the  values  of  the  different  minerals  bdng  as  follows: 
coal,  854.687.382;  pig  iron,  about  852,228.000;  petroleum. 
816432.947:  clay  and  cUy  products,  813^1.362;  xinc.  86.614.608; 
limestone.  84.333.651;  Portland  cement.  82.632.576;  sand  and 
grsvd,  81.367,653;  natural  slag.  8174.282;  fluorspar.  8i4i.97>: 
mineral  waters,  891.700;  l»d  ore,  845,760;  sandstone,  814.996: 
and  pyrite,  85700- 


new  canal,  the  Illinois  k  Mississippi,  popularly  kaovn  as  tke 
Hennepin,  from  Hennepin  to  Rock  river  {yasl  above  tbe  Booth 
of  Green  river),  7  ft.  deep,  52  ft.  wkle  (at  bottom),  and  80  ft 
wide  at  the  water-line.  This  canal  provkles,  with  tbe  IHinais 
ft  Michigan  canal  and  the  IlUnob  river,  an  improved  waterway 
from  Chicago  to  tbe  Mississippi  river,  and  greatly  increases 
the  commercial  and  industrial  importance  of  the  "  twin  cities  " 
of  Sterling  and  Rock  Falls,  where  the  Rock  river  is  A^^wmmA  ^ 
a  dam  nearly  1 500  ft.  long,  making  the  main  feeder  for  tbe  canaL 
This  feeder,  formally  c^ned  in  1907,  runs  neariy  doe  &  to  a 
point  on  the  canal  N.W.  of  Sheffidd  and  N.E.  of  Miacxa]; 
there  are  important  locks  on  dther  side  of  this  junction.  At 
the  general  electwn  in  November  1908  the  pec^rie  of  nisnocs 
authorized  the  issue  of  bonds  to  the  auMunt  of  $20,000,000  to 
provide  for  tbe  canalizing  of  the  De^laines  and  Illinois  rivers 
as  far  as  the  dty  of  Utica,  on  the  latter  river,  and  conaectiiv 
with  the  channd  of  the  Chicago  Sanitary  District  at  Jolkt. 
The  situation  of  Illinois  between  the  Great  Lakes  and  the 
Appalachian  Mounuins  has  made  it  a  natural  gateway  far 
railroads  connecting  the  North  Atlantic  and  tbe  far  Westera 
states.  The  first  railway  constructed  in  the  West  was  the 
Northern-Cross  railroad  from  Meredosia  on  the  lUiiiois  liver  to 
Springfield,  completed  in  1842;  daring  the  last  thirty  years  of 
the  19th  century  Illinois  had  a  larger  railway  mileage  than  any 
of  tbe  American  sUtes,  her  mileage  in  January  1909  amoonting 
to  12,215-63  m.,  second  only  to  tbatof  Texas.  A  Railway  and 
Warehouse  Commission  has  authority  to  fix  freight  and  p«— *ipi 
rates  for  each  road.  It  b  the  oldest  commissioa  with  snch 
power  in  the  United  States,  and  the  Uligation  with  raHwayi 
which  followed  its  esUblishment  in  187 1  fully  demonstrated  the 
public  character  of  the  railway  business  and  was  tbe  precedent 
for  the  policy  of  sUte  control  elsewhere.* 

Poputaiian. — In  2870  and  1880  Illinois  was  foortb  amoag  the 
states  of  tbe  United  States  in  population;  but  in  1890,  in  1900, 
and  in  1910,  its  rank  was  third,  the  figures  for  the  last  three  yean 
named  being  respectively  3,826^51,  4^21,550,  and  5,638,591.' 
Tbe  increase  from  1880  to  1890  was  24-3%;  from  1890  to 
1900,  26%.  Of  the  pc^Hilatiott  in  1900,  98-2%  was  white, 
79-9%  was  native-bom,  and  51-2%  was  of  foreign  parentage 
(dther  one  or  both  parents  foreign-bom).  The  princq>al  focetga 
element  was  German,  the  Teutonic  immigration  being  e^tedaOy 
large  in  the  decade  ending  in  i860;  the  immigrants  from  the 
United  Kingdom  were  second  in  importance,  those  from  the 
Scandinavian  countries  third,  and  those  from  aouthcm  Europe 
fourth.  The  urban  pt^mlation,  on  the  basis  of  places  having 
4000  inhabitants  or  more,  was  51%  of  the  total;  indeed  the 
population  of  Cook  county,  in  which  the  dty  of  Chicago  is  sita- 
ated,  was  two-fifths  of  the  total  population  of  tbe  state;  doxxsg 
the  decade  of  the  Civil  War  (1860-1870)  the  pyTihtitTn  of  the 
state  increased  only  48*4%,  and  that  of  Cook  ooonty  aboat 
140%,  while  from  1870  to  1900  the  increase  of  afl  ooonties, 
ezduding  Cook,  was  about  36%,  the  increase  in  Chicago  was 
about  468  %.  Of  tbe  930  incorpwated  dties,  towns  and  villages, 
614  had  less  than  1000  inhabitants,  27  more  than  5000  and  kss 
than  10,000, 14  more  than  10,000  and  less  than  20,000^  4  nsore 
than  20,000  and  less  than  25,000,  and  7  more  than  25.oo(x 
These  seven  were  Chicago  (1,698,575),  the  second  dty  in  popob- 
tion  in  the  United  States,  Peoria  (56,100),  Quincy  C$6>'52^< 
Springfidd  (341I59),  Rockford  (31,051),  East  St  Louis  (29,655), 
and  Joliet.  (29,353).  In  >9o6  it  was  estimated  tbat  tbe  tool 
number  of  communicants  of  all  denominations  was  2,077.197, 
and  that  of  this  total  932^084  were  Roman  Catholics,  263  j44 
were  Methodist  (235,092  of  tbe  Northern  Church,  7198  of  the 
Southcm  Church,  9833  of  the  African  Methodist  Episoopal 
Church,  5512  of  the  Methodist  Protestant  Church,  and  3597  of 
the  Free  Methodist  Church  of  Nocth  America),  202,566  were 
Lutherans  (113,527  of  tbe   Evangelical   Lutheran   Synodkal 

•See  the  soKalled  McLean  CowOy  Cau  (67  III.  11).  tbe  S^ 
Ruttl^s  Cau  (91  111.  256).  Tk€  PeopU  v.  The  JUimtis  Cemmi  XmAmi 
CM95  111-  313).  and  iiumn  v.  lU.  (94  VS.  I13). 

*  The  populations  in  other  census  vears  were:  (i8to).  12.282; 
(1820),  55.211;  (1830).  157,445:  (1840).  476.183:  (1850),  851,470: 
(1860),  1,711.951:  (1870),  2.539391:  (1880).  3,077371. 
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Conference,  36466  of  the  General  Council  of  the  Evangelical 
Lutheran  Church,  14,768  of  the  General  Synod  of  the  Evan- 
felical  Lutheran  Church,  and  14,005  of  the  Evangelical  Lutheran 
Synod  of  Iowa  and  other  states),  152,87a  were  Baptists  (i  18,884 
of  the  Northern  Conventbn,  x 6,081  of  the  National  (Colored) 
Baptist  Convention,  7755  Free  Baptists,  6671  General  Bap- 
tists, and  5163  Primitive  Baptists),  115,602  were  Presbyterian 
(86,251  of  the  Northern  Church,  17,208  of  the  Cumberland 
Church  (now  a  part  of  the  Northern  Church),  and  9555  of  the 
United  Presbyterian  Church),  101,516  were  Disciples  of  Christ, 
50>973  ^<w  members  of  the  German  Evangelical  Synod  of 
North  America,  541875  were  Congregationalists,  and  36,364 
were  Protestant  Episcopalians. 

Ctvenment, — Illinois  has  been  governed  under  four  con- 
stitutions, a  Territorial  constitution  of  1812,  and  three  State 
constitutions  of  1818,  1848  and  1870  (subsequently  amended). 
Amendments  may  be  made  by  a  Constitutional  Convention  or 
a  two-thirds  vote  of  aU  the  members  elected  to  the  legislature, 
ratification  by  the  people  being  required  in  either  instance. 
To  call  a  Constitutional  Convention  it  is  necessary  that  a  majority 
popular  vote  concur  in  the  demand  therefor  of  two-thirds 
of  the  members  of  each  house  of  the  General  Assembly.    The 
executive  officials  hold  office  for  four  years,  with  the  excep- 
tion oi  the  treasurer,  whose  term  of  service  is  two  years.    The 
govcnior  must  be  at  least  thirty  years  of  age,  and  he  must  also 
have  been  a  citizen  of  the  United  States  and  of  Illinois  for  the 
five  years  preceding  his  election.    His  veto  may  be  over-ridden 
by  a  two-thirds  vote  of  all  the  members  elected  to  the  legblature. 
Members  of  the  legislature,  which  meets  biennially,  are  chosen 
by  districts,  three  representatives  and  one  senator  from  each 
of  the  51  districts,  18  of  which  are  in  Cook  county.    The  term 
of  senators  is  four  years,  that  of  representatives  two  years; 
and  in  the  eleaion  of  representatives  since  1870  there  has  been 
a  provision  for  **  minority  "  representation,  under  which  by 
cumulative  voting  each  voter  may  cast  as  many  votes  for  one 
candidate  as  there  are  representatives  to  be  chosen,  or  he  may 
distribute  his  votes  (giving  three  votes  to  one  canctidate,  or  i) 
votes  each  to  two  candidates,  or  one  vote  each  to  three  can- 
didatcs),  the  candidate  or  candidates  receiving  the  highest 
number  of  votes  being  elected.    A  similar  system  of  cumulative 
voting  for  aldermen  may  be  provided  for  by  ordinance  of 
coiuKfls  in  cities  organized  under  the  general  state  law  of  1872. 
Requisites  for  membcnhip  in  the  (knerd  Assembly  are  citizen- 
ship in  the  United  Slates;  residence  in  Illinois  for  five  years, 
two  of  which  must  have  been  just  preceding  the  candidate's 
eleaion;  and  an  age  of  25  years  for  senators,  and  of  21  years 
for  icpicientattves.    Conviaion  for  bribery,  perjury  or  other 
infamous  crime,  or  failure  (in  the  case  of  a  collector  or  holder 
of  public  moneys)  to  account  for  and  pay  over  all  moneys 
due  from  him  are  disqualifications;  and  before  entering  upon 
the  duties  of  his  office  each  member  of  the  legislature  must  take 
a  prescribed  oath  that  be  has  neither  given  nor  promised  any- 
thing to  influence  voters  at  the  election,  and  that  he  will  not 
accept,  directly  or  indirectly,  **  money  or  other  valuable  thing 
frona  any  corporation,  company  or  person  "  for  his  vote  or 
influence  upon  proposed  legislation.    Special  legislation  is  pro- 
hibited when  general  laws  are  applicable,  and  special  and  local 
Irgislation  is  forbidden  in  any  of  twenty-three  enumerated  cases, 
mmong  which  are  divorce,  changing  of  an  individual's  name  or 
the  name  of  a  place,  and  the  grant  to  a  corporation  of  the  right  to 
build  railways  or  to  exercise  any  exclusive  franchise  or  privilege 
The  judiciary  consists  of  a  supreme  court  of  7  members  elected 
for  a  term  of  0  years;  a  circuit  court  of  54  judges,  3  for  each 
of  18  jodacial  districts,  elected  for  6  years;  and  four  appellate 
courts— one  for  Cook  county  (which  has  also  a  "  branch  ap- 
prltate  court,**  both  the  court  and  the  branch  court  being  pre- 
s.ded  over  t^  three  circuit  judges  appointed  by  the  Supreme 
Cottft)  and  three  other  districts,  each  with  three  judges  ap- 
pointed in  the  same  way.    In  Cook  county  a  criminal  court, 
and  the  suprrmc  court  of  Cook  county  (ori^nally  the  supreme 
court  of  Chicafo),  supplement  the  work  of  the  circuit  court. 
Thcnr  are  alio  county  courts,  consisting  of  one  judge  who  serves 


for  four  years;  in  some  comities  probate  courts  have  been 
established,  and  in  counties  of  more  than  500,000  population 
juvenile  courts  for  the  trial  and  caic  of  delinquent  children  are 
provided  for. 

The  local  government  of  Illinois  includes  both  county  and 
township  systems.  The  earliest  American  settlers  came  from 
the  Southern  States  and  naturally  introduced  the  county  system; 
but  the  increase  of  population  from  the  New  England  and  Middle 
States  led  to  a  recognition  of  township  organization  in  the  con- 
stitution of  1848,  and  this  form  of  government,  at  first  prevalent 
only  in  the  northern  counties,  is  now  found  in  most  of  the  middle 
and  southern  counties.  Cook  county,  although  it  has  a  town- 
ship system,  is  governed,  like  those  counties  in  which  townships 
are  not  found,  by  a  Board  of  Commissioners,  elected  by  the 
townships  and  the  dty  of  Chicago.  A  general  law  of  1872  pro- 
vides for  the  organization  of  municipalities,  only  cities  and 
villages  being  recognized,  though  there  are  stUl  some  "  towns  '* 
which  have  failed  to  reorganize  under  the  new  law.  City  charters 
are  granted  only  to  such  municipalities  as  have  a  peculation 
of  at  least  1000. 

Requirements  for  suffrage  are  age  of  21  years  or  more,  citizen- 
ship in  the  United  States,  and  residence  in  the  state  for  one  year, 
in  the  county  ninety  days,  and  the  election  precinct  thirty  days 
preceding  the  exercise  of  suffrage.  Women  are  permitted  to 
vote  for  certain  school  officials  and  the  trustees  of  the  State 
University.  Disfranchisement  is  brought  about  by  conviction 
for  bribery,  felony  or  infamotis  crime,  and  an  attempt  to  vote 
after  such  conviction  is  a  felony. 

The  relation  of  the  state  to  corporations  and  indtistrial  pro- 
blems has  been  a  subject  of  important  legisUtion.  Hie 
constitution  declares  that  the  state's  rights  of  eminent  domain 
shall  never  be  so  abridged  as  to  prevent  the  legislature  from  taking 
the  property  and  franchises  of  incorporated  companies  and  sul^ 
jecting  them  to  the  public  necessity  in  a  way  similar  to  the 
treatment  of  individuals.  In  1903  the  legislature  authorized  the 
municipal  ownership  of  public  service  corporations,  and  in  1905 
the  city  of  Chicago  took  steps  to  acquire  ownership  of  its  street 
railways— a  movement  which  seemed  to  have  spent  its  force  in 
1907,  when  the  municipal  ownership  candidates  were  defeated 
in  the  city's  elections — and  in  1902  the  right  of  that  city  to 
regulate  4he  price  of  gas  was  recognized  by  the  United  States 
Circuit  Court  of  Appeals.  Railways  organized  or  doing  business 
in  the  state  are  required  by  the  constitution  to  have  a  public 
office  where  books  for  public  inspection  are  kept,  showing  the 
amount  of  stock,  its  owners,  and  the  amount  of  the  road's 
liabilities  and  assets.  No  railway  company  may  now  issue  stock 
except  for  money,  labour,  or  property  actually  received  and 
applied  to  purposes  for  which  the  corporation  was  organized. 
In  IQ07  a  law  went  into  effect  making  two  cents*a  mile  a  maxi- 
mum railway  fare.  An  anti-trust  law  of  1893  exempted  from  the 
definition  of  trust  combinations  those  formed  by  producers  of 
agricultural  products  and  live  stock ,  but  t  he  Untied  States  Supreme 
Court  in  1902  declared  the  statute  unconstitutional  as  class  legis- 
lation. According  to  a  revised  mining  law  of  1899  (subsequently 
amended),  all  mines  are  required  to  be  in  charge  of  certified 
mine  managers,  mine  examiners,  and  hoisting  engineers,  when 
the  services  of  the  engineers  are  necessary;  and  every  mine  must 
have  an  escapement  shaft  distinct  from  the  hoisting  shaft.  The 
number  of  men  permitted  to  work  in  any  mine  not  having  an 
escapement  shaft  cannot,  in  any  circumstances,  exceed  ten  during 
the  time  in  which  theescapement  or  connexion  b  being  completed. 

Economic  conditions  have  also  led  to  an  increase  of  administra- 
tive boards.  A  Sute  Civil  Service  Commission  was  created 
by  an  act  of  the  General  Assembly  of  1905.  A  Bureau  of  Labor 
Statistics  (1879),  whose  members  are  styled  Commissioners 
of  Labor,  makes  a  study  of  economic  and  financial  problems 
and  publishes  biennial  reports;  a  Mining  Board  (1883)  and  an 
inspector  of  factories  and  workshops  (since  1893)  have  for  their 
duty  the  enforcement  of  labour  legislation.  There  are  also  a 
State  Food  Commission  (1899)  and  a  Live  Stock  Commission 
(1885).  A  Board  of  Arbitration  (1895)  has  authority  to  make 
and  publish  investigations  of  all 'facts  relating  to  strikes  and 
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Edncatien. — Public  edncation  in  IHinaii  had  ils  geneu  i 
the  land  ol  Ihe  Nortb-Wesl  Ternlory  leteived  for  education 
puipoKi  by  Ibe  Ordinance  of  i;37.  The  bit  state  icbaal  lai 
which  provided  for  slate  laial ion  lor  public  kcbools,  was  daclf 
-   iSiJ.    Tbe  MCtion  providing  for  laiatign,  bowcvef,  wi 
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|i^57,00d)  including  the  proceeds  derived  froc 
school  funds  secured  by  Ibe  gift  and  sale  of  pubtic  lands  00  ue 
part  of  Ibe  United  Siatei  Govenunent,  was  tjQ,o84,;iD~ii. 
The  auendaoce  in  •orae  tchoot  of  aQ  children  from  7  lo  lA  yeia 
of  age  it  compubory,  and  of  the  populalioo  of  school  a^ 
(i,joo,oW)  9U,D7S  were  enroOol  in  public  scbocls.  The 
avenge  length  al  tbc  school  Icrui  is  igefl  was  yt  mwilht,  ud 
the  avenge  moolUy  salary  of  teachcn  wu  tS'-n  for  Ben  aad 
160,76  lot  women. 

Tbe  state  provides  for  higbet  educllioa  in  Ibe  Umrenity 
of  Illinois,  silualed  in  Ibe  dlies  of  Champaign  and  UrtaaL 
It  was  founded  in  181S7,  thnxtgfa  tbe  United  Suies  land  glut 
of  1B61,  as  ibe  lUinots  Indusliial  Dnivenily,  and  rtceivii)  <u 
present  name  in  1SS5:  since  1S70  il  has  been  cs-edncatieuL 
Associated  with  the  University  arc  tbc  Stale  LabotaloiT  d 
Natural  Hislory,  tbe  State  Water  Survey,  the  Stale  Cviapc^ 
Survey,  the  Stale  Enlomologtst'i  Office,  and  Agiicnttiiial  and 
Engioeering  Erperimenl  Stations.  Tbe  Uuiveniiy  can.'fn 
degrees  in  arts,  science,  cngiDeeriDg,  agriculture  Uw,  medicrK. 
pharmacy,  denlisliy,  music,  and  binvy  idence;  besides  tbe 
usual  ubjeds.  it  has  a  coone  in  cenmics-  Tbe  Umrerstr 
publishes  BtJitUnx  of  the  Agricullural  and  Engineering  Eiprri- 
tnenl  SlatioBi;  RtfttU  01  Ibe  Slate  Water  Survey,  of  ihe 
State  Natural  History  Survey,  of  tbe  Slate  Geological  SarrTj. 
and  of  Ibe  Slate  Entomolopsl's  Office;  f/ancTiify  Simiia,  aad 
Tkt  Jixanal  dI  EwttUk  uMf  Gtnatic  Pkiltlttj-  Tbe  scbook  •* 
medicine,  pbinnicy  and  dentislry  arc  in  Chicago.  Tbe  faci^T 
in  iQoj  numbered  40S,  and  Ihe  total  enrolment  of  Sodnu 

(wilb  ij  duplicates  in  the  dassGotion)  as  follows:  Ciadaau 
School,  »j:  Undergraduate  Colleges,  ilii;  Sumner  ScsHia. 
16t,  College  of  Law,  1S6;  College  of  Medicine,  47«;  CoOqE 
ol  Denlistiy,  76;  School  of  Pbamlacy,  Ijq;  -Academy,  y,:. 
In  iQoS  the  University  had  a  library  of  lojjsoo  vvJtune^  The 
Iruuees  ol  tbe  institution,  wbo  have  Icgishilive  power  oidy,  in 
the  governor,  ihe  FreiidenI  d(  ibe  Boanl  of  Agricnhure.  Iht 
Slate  SupcKnlrndenl  of  Public  Instruclion,  and  nine  ethtn 
elected  by  the  people.  There  were  in  1407  more  than  br.i 
other  univenitiet  and  coDego  in  ibe  stale,  tbe  meat  inaponui 
being  tbe  Univenity  of  Chicago,  Nanh-wesiem  Univenui 
at  Evanston,  IlUnob  Wetleyin  University  at  BlooBngfcE, 
Knoi  College,  Calesbuig;.  and  lUinob  College  at  JacksoBvia: 
There  were  alio  six  oonnal  coOtges,  five  of  Ihem  pablic:  ihc 
Southern  Diinois  Slate  Normal  CoUegeU  CaiboDdale,  Ibe  Easim 
IlUnois  State  Normal  School  at  Charkslon.  \it  Western  DliKii 
State  Normal  School  at  Macomb,  Ibe  CbicagD  Normal  Schorl 
■t  Chicago,  Ibe  Northern  Illinois  State  Fformal  School  at  DeKM. 
and  tbc  Illinois  Sute  Normal  Univeisly  al  NormaL 
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fiwiplinire  with  the  reveniw  law  of  1898  t«tog  $300,000,000,  while 
thftt  for  the  rest  of  the  ttate  was  only  Ia.ooo.ooo.  Among  other 
•onnes  of  revenue  are  an  inheritance  tax,  which  yields  approxunately 
$1,000,000  a  year,  and  7%  of  the  annual  gross  earning  of  the 
lUsnois  Central  railWay,  given  in  return  for  the  state  aid  in  the 
oodBtructioo  of  the  road.  The  constitution  prohibits  the  state  from 
lending  its  credit  or  making  appropriations  in  aid  of  any  corporation, 
aaaoctation  or  individual,  and  from  oonstructittg  intenul  tmprove- 
ments»  and  the  counties,  townships,  and  other  political  units  cannot 
tacur  indebtedness  in  excess  of  5%  of  their  assessed  property 
vahntioQ.  The  legislature  may  not  contract  a  debt  of  more  than 
f  a^,ooo  except  to  suppress  treason,  war  or  invasion,  and  no 
lepstative  appropriatioa  may  extend  longer  than  the  succeeding 
legislatuie.  ^  Ceaeial  hanking  laws  must  be  submitted  to  the  people 
for  Tit*^*^twiii 

J?Mf0ry.— miaob  is  the  French  fonn  of  Biniwek,  the  name 
of  a  ooafederacy  of  Algonquian  tribes.  The  first  exploration  by 
was  that  of  the  French.  In  1659  Pierre  Radis- 
and  Medard  Chouart  dcs  Groseillien  seem  to  have 
reached  the  upper  Misussippi.  It  is  certain  that  in  1673  part 
of  the  region  known  as  the  Illinois  country  was  explored  to 
some  extent  by  two  Frenchmen,  Louis  Joliet  and  Jacques  Mar- 
quette, a  Jesuit  father.  Marquette,  under  orders  to  begin  a 
mission  to  the  Indians,  who  were  known  to  the  French  by 
their  visits  to  the  French  settlements  in  the  Lake  Superior 
iccioo,  and  Joliet,  who  acted  under  orders  of  Jean  Talon, 
Intendant  of  Canada,  ascended  the  Fox  river,  crossed  the 
portage  between  it  and  the  Wisconsin  river,  and  followed 
tbat  stream  10  the  Mississippi,  which  they  descended  to  a. 
point  below  the  mouth  of  the  Arkansas.  On  their  return 
Jovney  they  ascended  the  Illinois  river  as  far  as  Lake  Peoria; 
tbey  then  crossed  the  portage  to  Lake  Michigan,  and  in  1675 
Marquette  founded  a  mission  at  the  Indian  town  of  Kaskaskia, 
the  present  Utica,  III.    In  1679  the  explorer  La  Salle, 

to  find  the  mouth  of  the  Mississippi  and  to  extend  the 
domain  of  France  in  America,  ascended  the  St  Joseph  river, 
crossed  the  portage  separating  it  from  the  Kankakee,  which  he 
descended  to  the  Illinob,  and  built  in  the  neighbotirhood  of 
Lake  Peoria  a  fort  which  he  called  Fort  Crevecocur.  The 
vjciBitudes  of  the  expedition,  the  necessity  for  him  to  return 
to  Canada  for  toob  to  construct  a  Urge  river-boat,  and  opposition 
in  Canada  to  his  plans,  prevented  him  from  reaching  the  mouth 
of  the  Illinois  until  the  6th  of  February  1682.  After  such  pre- 
iindnary  expbrations,  the  French  made  permanent  settlements, 
which  had  their  origin  in  the  missions  of  the  Jesuits  and  the 
baftecing  posts  of  the  French  traders.  Chief  of  these  were 
KasLaskia,  established  near  the  mouth  of  the  Kaskaskia  river, 
about  1730;  Cahokia,  a  little  below  the  mouth  of  the  Missouri 
river,  founded  at  about  the  same  time;  and  Fort  Chartres,  on 
the  Mississippi  between  Cahokia  and  Kaskaskia,  founded  in 
1730  to  be  a  link  in  a  chain  of  fortifications  intended  to  extend 
fn>m  the  St  Lawrence  to  the  Gulf  of  Mexico.  A  monument  of 
the  labours  of  the  missionaries  is  a  manuscript  dictionary 
(r.  1 7  so)  of  the  language  of  the  Illinois,  with  catechism  and 
prayers,  probably  the  work  of  Father  Le  Boulangcr. 

In  171a  the  Illinois  river  was  made  the  N.  boundary  of  the 
French  province  of  Louisiana,  which  was  granted  to  Antotne 
Croat  (1655-1738),  and  in  ijn  the  seventh  dvil  and  jnilitary 
district  of  that  province  was  named  Illinois,  which  included 
moce  than  one-half  of  the  present  state,  the  country  between 
tbe  Arkansas  river  and  the  line  43"  N.  lat.,  as  well  as  the  country 
between  tbe  Rocky  Mountains  and  the  Mississippi;  but  in  1723 
the  region  around  the  Wabash  river  was  formed  into  a  separate 
cfistrkt.  The  txade  of  the  Illinois  country  was  now  diverted 
to  tbe  settlements  in  the  lower  Mississippi  river,  but  the  French, 
although  they  were  sucossful  in  gaining  the  confidence  and 
of  the  Indians,  failed  to  develop  the  resources  of  the 
itry.    By  the  treaty  of  Paris,  1763,  France  ceded  to  Great 

her  claims  to  the  country  between  the  Ohio  and 
MiHosippi  rivers,  but  on  account  of  the  resistance  of  Pontiac,  a 
chief  of  the  Ottawas  who  drew  into  conspiracy  most  of  the  tribes 
betwetu  the  Ottawa  river  and  the  lower  Mississippi,  the  English 
wtve  not  able  to  take  possession  of  the  country  until  1765,  when 
Ike  FfOKb  ^  was  finally  low«r«4  at  Fon  Cb&rtro. 


The  policy  of  the  British  government  was  not  favourable 
to  the  economic  development  of  the  newly-acquired  country, 
since  it  was  feared  that  iu  prosperity  might  react  against  the 
trade  and  industry  of  Great  Britain.  But  in  1769  and  the  suc- 
ceeding years  of  English  control,  this  policy  was  rehixed,  and 
immigration  from  the  seaboard  colonies,  especially  from  Vixpnia, 
began.  In  1771  the  people  of  the  Illinois  country,  through  a 
meeting  at  Kaskaskia,  demanded  a  form  of  self-government 
similar  to  that  of  Connecticut.  The  petition  was  rejected  by 
General  Thomas  Gage;  and  Thomas  Legge,  earl  of  Dartmouth 
(1731-1801),  Secretary  of  State  for  Plantations  and  President 
of  the  Board  of  Trade,  drew  up  a  plan  of  government  for  Illinois 
in  which  all  offiqals  were  appointed  by  the  crown.  This,  how- 
ever, was  never  operative,  for  in  1774,  by  the  famous  Quebec 
Act,  the  Illinois  country  was  annexed  to  the  province  of  (^ebec, 
and  at  the  same  time  the  jurisdiction  of  the  French  dvil  law 
was  recognized.  These  facts  explain  the  considerable  sympathy 
in  Illinois  for  the  colonial  cause  in  the  War  of  Independence. 
Most  of  the  inhabitants,  however,  were  French,  and  these  were 
Loyalists.  Consequently,  the  British  government  withdrew 
their  troops  £rom  the  Illinois  country.  *rhe  English  authorities 
instigated  the  Indians  to  make  attacks  upon  the  frontiers  of 
the  American  coloma,  and  this  led  to  one  of  the  most  important 
events  in  the  history  of  the  Illinois  country,  the  capture  of  the 
British  posts  Of  CaJiolda  and  Ka.Hkaskia  in  2778,  and  in  tbe 
following  year  of  Vincennes  (Indiana),  by  George  Rogers  Clark 
(q.9.)f  who  acted  under  ordos  of  Patrick  Henry,  Governor  of 
Virginia.  These  conquests  had  much  to  do  with  the  securing 
by  the  United  States  of  the  country  W.  of  .the  Alleghanies  and 
N.  of  the  Ohio  in  the  treaty  of  Paris,  2783. 

Tbe  Virginia  House  of  Delegates,  in  1778,  extended  the  dvil 
jurisdiction  of  Vixg;inia  to  the  north-west,  aiichappointed  Captain 
John  Todd  (1750-1782),  <rf  Kentucky,  governor  of  the  entire 
territory  north  of  the  Ohio,  organised  as  "The  County  of 
Illinois";  the  judges  of  the  courts  at  Cahokia,  Kaskaskia, 
and  Vincennes,  who  had  been  appointed  under  the  British 
administration,  were  now  chosen  by  election;  but  this  govern- 
ment was  confined  to  the  old  French  settlements  and  was 
entirely  ineffident.  In  x  787 ,  Virginia  and  the  other  states  having 
relinquished  their  claims  to  the  country  west  of  the  Alleghanies, 
the  North- West  Territory  was  organised  by  Congress  by  the 
famous  Ordinance  of  1787.  Two  yetas  later  St  Clair  county 
was  formed  out  of  the  S.W.  part  <k  the  Illinois  country,  while 
the  E.  portion  and  the  settlements  around  Vincennes  (Indiana) 
were  united  into  the  county  of  Knox,  and  in  2795  the  S.  part 
of  St  Clair  county  was  organised  into  Randolph  county,  with 
Kaskaskia  as  the  seat  of  administration.  In  2800  the  Illinois 
country  was  indudcd  in  the  Territory  of  Indiana,  and  in  2809 
the  W.  part  of  Indiaiu  from  Vincennes  N.  to  Canada  wasorganized 
as  the  Territory  of  Illinois;  it  induded,  besides  the  present 
territory  of  the  state,  all  of  Wisconsin  except  the  N.  part  of  the 
Green  Bay  peninsula,  a  considerable  part  of  Michigan,  and  all 
of  Minnesota  £.  of  the  Mississippi.  In  28x2,  by  permission  o( 
Congress,  a  representative  assembly  was  chosen,  a  Territorial 
constitution  was  adopted,  and  the  Territorial  delegate  in  Con- 
gress was  elected  directly  by  the  people. 

In  2828  Illinois  became  a  state  of  the  American  Union,  the 
Enabling  Act  fixing  the  line  4a*  30'  as  the  N.  boundary,  instead 
of  that  provided  by  the  Ordinance  of  2787,  which  passed  through 
the  S.  bend  of  Lake  Michigan.  The  reason  given  for  this  change 
was  that  if  the  Mississippi  and  Ohio  rivers  were  the  only  outlets 
of  nUnois  trade,  the  interests  of  the  state  would  become  identified 
with  those  of  the  southern  states;  but  if  an  outlet  by  Lake 
Michigan  were  provided,  closer  relations  would  be  established 
with  the  northern  and  middle  states,  and  so  "  additional  security 
for  tbe  perpetuity  of  the  Union  "  would  be  afforded. 

Among  die  first  problems  of  the  new  state  were  those  relating 
to  lands  and  Indians.  Throughout  the  Territorial  period 
there  was  conflict  between  French  and  Exiglish  land  claims. 
In  2804  Congress  established  land  offices  at  Kaskaskia  and 
Vincennes  to  examine  existing  daims  and  to  eliminate  conflict 
with  future  grants;  in  z8ia  new  ofllces  were  established  at 
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Shawneetown  and  Edvardsville  for  the  sale  of  public  lands; 
and  in  1816  more  than  500,000  atres  were  sold.  In  x8i8,  how- 
ever, many  citizens  were  in  debt  for  their  lands,  and  "  squatters  " 
invaded  the  righu  of  settlers.  Congress  therefore  reduced  the 
price  of  land  from  $a  to  $i'35  per  acre,  and  adopted  the  policy 
of  pre-emption,  preference  being  given  to  the  claims  of  existing 
settlers.  The  Indians,  however,  resisted  measures  looking 
toward  the  extinguishment  of  their  claims  to  the  country.  Their 
dissatisfaction  with  the  treaties  signed  in  1795  ^od  1804  caused 
them  to  e^wuse  the  British  cause  in  the  War  ot  18x3,  and  in 
x8i2  they  overpowered  a  body  of  soldiers  and  settlers  who  had 
abandoned  Fort  Dearborn  (See  Chicaco).  For  a  number  of 
years  after  the  end  of  the  conflia .  the  Indians  were  comparatively 
peaceful;  but  in  183 x  the  delay  of  the  Sauk  and  Foxes  in  with- 
drawing from  the  lands  in  northern  Dlinois,  caused  Governor 
John  Reynolds  (i788rx86s)  to  call  out  the  militia.  The  follow- 
ing year  Black  Hawk,  a  Sauk  leader,  opened  an  unsuccessful  war 
in  northern  Illinois  and  Wisconsin  (the  Black  Hawk  War); 
and  by  1833  all  Indians  in  Illinois  had  been  removed  from  the 
state. 

The  financial  and  industrial  policy  of  the  state  was  unfortunate. 
Money  being  scarce,  the  legislature  in  1819  chartered  a  state 
bank  which  was  authorized  to  do  business  on  the  credit  of  the 
state.  In  a  few  years  the  bank  failed,  and  the  state  in  X83X 
borrowed  money  to  redeem  the  depreciated  notes  issued  by  the 
bank.  A  second  state  bank  was  chartered  in  X835;  two  years 
later  it  suspended  payment,  and  in  1843  the  legidature  pro- 
vided for  its  liquidation.  The  state  also  undertook  to  establish 
a  system  of  internal  improvements,  granting  a  loan  for  the 
construction  of  the  Illinois  and  Michigan  canal  in  X836,  and  in 
1837  appropriating  $10^000,000  for  the  building  of  railroads 
and  other  improvements.  The  experiment  proved  unsuccessful; 
the  state's  credit  declined  and  a  heavy  debt  was  incurred,  and 
in  X840  the  policy  of  aiding  public  improvements  was  abandoned. 
Through  the  efforts  of  Governor  Tliomas  Ford  (i8oo-x8so)  a 
movement  to  repudiate  the  state  debt  was  defeated,  and  a  plan 
was  adopted  by  which  the  entire  debt  could  be  reduced  without 
excessive  taxation,  and  by  1880  practically  the  entire  debt  was 
extinguished. 

A  notable  incident  in  the  history  of  the  state  was  the  im- 
migration of  the  Mormons  from  Missouri,  about  1840.  Their 
principal  settlements  were  in  Hancock  county.  They  succeeded 
in  securing  favours  from  the  legislature,  and  their  dty  of  Nauvoo 
had  courts  and  a  military  organization  that  was  independent 
of  state  controL  Political  intrigue,  claims  of  independence  from 
the  state,  as  well  as  charges  of  polygamy  and  lawless  conduct, 
aroused  such  intense  opposition  to  the  sect  that  in  1844  a  civil 
war  broke  out  in  Hancock  county  which  resulted  in  the  murder 
of  Joseph  Smith  and  the  removal  of  the  Mormons  from  Illinois 
in  1846. 

The  slavery  question,  however,  was  the  problem  of  lasting 
political  importance.  Slaves  had  been  brought  into  the  Illinois 
country  by  the  French,  and  Governor  Arthur  St  Clair  (1734- 
18 18)  interpreted  the  article  of  the  Ordinance  of  X787,  which 
forbade  slavery  in  the  North- West  Territory,  as  a  prohibition 
of  the  introduction  of  slaves  into  the  Territory,  not  an  interference 
with  existing  conditions.  The  idea  also  arose  that  while  negroes 
could  not  become  slaves,  they  could  be  held  as  indentured 
servants,  and  such  servitude  was  recognized  in  the  Indiana 
Code  of  1803,  the  Illinois  constitution  of  1818,  and  Statutes  of 
18 1 9;  indeed  there  would  probably  have  been  a  recognition 
of  slavery  in  the  constitution  of  x8t8  had  it  not  been  feared 
that  such  recognition  would  have  prevented  the  adminion  of 
the  state  to  the  Union.  In  x8a3  the  legislature  referred  to 
the  people  a  resolution  for  a  constitutional  convention  to  amend 
the  constitution.  The  aim,  not  e]q>ressed,  was  the  legalization 
of  slavery.  Although  a  majority  of  the  public  men  of  the 
state,  indeed  probably  a  majority  of  the  entire  population,  was 
either  bom  in  the  Southern  states  or  descended  from  Southern 
people,  the  resolution  of  the  le^slature  was  rejected,  the  leader 
of  the  opposition  being  Governor  Edward  Coles  (i  786-1868), 
a  Virginia  slave-holder,  who  had  (reed  his  slaves  on  coming  to 


niinob,  and  at  least  one  half  the  votes  against  the  pioposed 
amendment  of  the  constitution  were  cast  by  men  of  S^»!KrrB 
birth.  The  opposition  to  slavery,  however,  wasat  first  economic, 
not  philanthropic  In  1837  there  was  only  one  abolition  society 
in  the  state,  but  chiefly  through  the  agiution  of  Elijah  P. 
Lovejoy  (see  Alton),  the  abolition  sentiment  grew.  In  1843 
the  moral  issue  had  become  political,  and  the  Libeity  Party 
was  organized,  which  in  1848  united  with  the  Free  Sofl  Party; 
but  as  the  Whig  Party  approved  the  policy  of  non-eztcnsioa 
of  slavery,  these  parties  did  not  succeed  so  wdl  anited  as  under 
separate  existence.  In  i8s4t  however,  the  Liberty  and  Free 
Soil  parties,  the  Democrats  exposed  to  the  Kansas-Nebnska 
Bill,  and  some  Whigs  united,  secured  a  majority  in  the  legidature, 
and  elected  Lyman  Trumbull  United  Sutes  senator.  Tvo 
years  later  these  elements  formally  organized  as  the  Republican 
Party,  though  that  name  had  been  used  locally  in  x8s4.  and 
elected  their  candidates  for  state  offices.  This  was  the  first 
time  that  the  Democratic  Party  had  been  defeated,  its  oeganiza- 
tion  having  been  in  control  since  the  admission  of  minott  to 
the  Union.  An  important  influence  in  thb  political  revolutiaa 
was  a  change  in  the  character  of  the  population.  Until  1S4S 
the  Southern  element  predominated  in  the  pt^ulatkm,  but  after 
that  year  the  immigration  from  the  Northern  states  was  grcaier 
than  that  from  the  South,  and  the  foreign  dement  also  'a- 
creased.'  The  opposition  to  slavery  continued  to  be  p<^tical  and 
economic  rather  than  philanthropic  The  constitution  of  184S, 
which  abolished  slavery,  also  forbade  the  immigration  of  slants 
into  the  state.*  In  1858  occurred  the  fanuna  contest  for  the 
office  of  United  States  senator  between  Stq>hen  A.  Doo^is 
(Democrat)  and  Abraham  Lincoln  (Republican).  Dooi^ 
was  elected,  but  the  vote  showed  that  Illinois  was  hrromii^ 
more  Northern  in  sympathy,  and  two  years  later  lincoln,  then 
candidate  for  the  presidency,  carried  the  sute. 

The  policy  of  lUixMis  in  the  early  period  of  serrvgon  was  oce 
of  marked  loyalty  to  the  Union;  even  in  the  S.  part  of  the  state, 
where  there  was  a  strong  feeling  against  lutional  interf ereoce 
with  slavery,  the  majority  of  the  people  had  no  sympathy  viih 
the  pro-slavery  men  in  their  efforts  to  dissolve  the  Union.  Tht 
legislature  of  x86x  provided  for  a  war  fund  of  %2fioo/aooi  asd 
Capt.  James  H.  Stokes  (18X4-X890)  of  Chicago  txansfened  a  larce 
amount  of  numitions  of  war  from  St  Louis,  where  the  •»«^**«i«« 
sentiment  was  strong,  to  Alton.  The  state  contributed  255/193 
men  to  the  Federal  armies.  From  1862-1864,  however,  tlMie 
was  considerable  opposition  to  a  continuance  of  the  war.  This 
was  at  first  political;  the  legislature  of  1863  was  Deaaoaatic, 
and  for  pditkal  purposes  that  body  adopted  lesohxtioos  againsL 
further  conflict,  and  recommended  an  armistice,  and  a  iftwyttl 
convention  to  conclude  peace.  The  same  year  a  oonvcntioD. 
whose  duty  was  to  revise  the  constitution,  met.  It  dedaied 
that  the  law  which  called  it  into  bdng  was  no  lootger  hindiTit, 
and  that  it  was  supreme  in  all  matters  incident  to  amending  tbe 
constitution.  Aniong  its  acts  was  the  assumption  of  tbe  right 
of  ratifying  a  proposed  amendment  to  the  constitution  of  the 
United  States  which  prohibited  Congress  from  inteifcxing  with 
the  institution  of  slavery  within  a  state,  althou^  the  lig^t  «f 
ratification  belonged  to  the  legislature. .  The  convention  aho 
inserted  dauses  preventing  negroes  and  mulattoes  from  munigrat- 
ing  into  the  state  and  from  voting  and  holding  office;  asd 
althoo^  the  constitution  as  a  whole  was  rejected  by  the  people, 
these  clauses  were  ratified.  In  1863  more  pronounced  oppositioQ 
to  the  policy  of  the  Nadoud  Govenmient  devdoped.  A  mass 
meeting,  which  met  al  Springfidd  in  July,  at  the  itHtanrr  of 

'The  influence  of  immigratioo  and  aectiooaUsm  upon  H&aca 
politics  is  well  illustrated  by  the  fact  that  the  first  «x  goverr^jn 
(1818-1838)  were  bom  in  the  Soutbem  states,  abc  of  the  e^ 
United  States  senators  of  that  period  were  abo  Southern  bora,  a'i 
all  of  tbe  lepresentatives,  with  one  exception,  abo  came  to  Dliacd 
from  the  Southern  sutea.  After  1838  the  Eastern  states  bcgaa  to 
be  represented  aniong  the  governora,  but  until  IQOI  no  mavrntr 
waselected  who  was  a  native  of  Illinois.  SeeE.  B.  C^eeacSecfiiruf 
Forces  in  Ike  History  of  lUinois  (Pubficatioos  of  the  Histcrkal 
Library  of  Illinois,  No.  8. 1903). 

>  In  the  slavery  ianie  of  1848  the  aentiment  for  abofitaoa 
I  in  the  northern  countiea,  the  opposition  in  the  aoutheniL 
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dK  Democntic  Faitjr,  adopted  rooludwu  Ibil  canderaned 
llw  BBtKBiiMiaf  (b«  writ  of  Hibm  Coipua,  tndoned  Ibe  dociiine 
(d  sul(  imrcRigillr,  demiodtd  a  rulionil  usembly  to  delennine 
leimi  of  pace,  and  aiked  Pioidcnt  Unoita  to  wilhdnw  the 
procluiiation  that  cnundpaled  Ihe  sUva.  and  90  (0  permit 
the  people  of  niinoii  10  fichtonly  loi'"  Vnioa,  the  Coutltution 
ud  the  eaTorceineat  of  the  lam."  Tbe  Koi^ts  al  Ihe  GoLdm 
Orde.  tad  other  iccret  wdelics,  wbou  aims  wete  tbe  proioulgi- 
tioa  of  uite  »vereignly  and  the  eileuiioil  of  aid  to  the  Con- 
(edenie  tutci.  Ixgan  10  fiouriih,  and  it  is  uid  that  ia  1S64 
lh«e  were  jo.ooo  oiemben  of  the  Sou  of  liberty  in  the  lUIe, 
Capuin  T.  Henry  Hinei,  of  the  Conf  edenle  irmy,  wai  appointed 
by  Jefltnon  Davis  to  a>-openu  with  these  lodetia.  For  ■ 
time  Ut  budquirten  were  in  Chicago,  and  an  elaborate  attempt 
lo  libente  Confederate  pritonen  in  Chicago  (known  ai  the  Camp 
Douglai  Conqaracy)  was  thwarted  by  a  discovery  ol  the  plant. 
In  tbe  elccIiODS  of  1864  the  RepufaLicana  and  Union  Democnts 
united,  and  aftet  an  adling  campaign  they  were  luccessfuL 
Tbe  new  IcgiilatuR  wu  Ihe  6nt  among  the  le^slatuics  of  the 
lUiea  10  nllly  (on  the  ut  cf  Februaiy  1S65)  the  Thirtccnlh 


From  the  close  of  the  Gvil  Wu  untQ  the  end  of  the  i^Ih 
aninry  ibe  RepuUican  Party  wu  geoerally  dominant,  but  the 
trend  of  political  development  was  not  without  inierst.  In 
iS)>  many  prontinenl  men  of  the  stale  joined  the  Liberal 
Republican  Party,  among  them  Covetnor  John  M.  Palmer, 
Senaloe  Lyman  Trumbull  and  Cuatavut  Koemer  {iSo^-iSqiS), 
eae  of  ibe  most  piominent  leprcteotalive*  of  the  German 
deroeni  in  Ilhnoii.  Tbe  oiganlialioo  united  kxaUy,  as  in  national 
poblica.  with  the  Democratic  Parly,  with  equally  ineBective 
Rsolta.  Econamic  depression  gave  Ibe  Crugei  Movement 
wlarily,  and  an  outgrowth  of  tbe  Granger 
a  the  Independent  Reform  Patty,  of  1874, 
wbich  advocated  retrenchment  of  eipenso,  the  Male  regulalion 
«(  tailmys  and  ■  tariS  for  revenue  only.  A  Democratic  Libenl 
Fkny  wai  oiganiicd  in  the  tame  year,  one  of  its  leaders  bdng 
Comaoi  pJmtTi  consequently  no  party  had  a  majority  in 
tbe  I^UaiuR  elected  ta  1S74-  1°  iS;&  the  Greenback  Party, 
the  ncOBOt  io  IlUocii  of  tbe  Independent  Reform  Party, 
Kcsnd  a  ffKOI  (aUowingi  allbougb  it*  candidate  tor  governor 
wu  taioati  by  tbe  Democrati,  the  Repubticuu  ngained 
anurol  ol  the  state  adminitt  ration. 

Tbe  ulaliooa  between  capital  and  labour  have  multed  in 
aniooi  coKStioaa,  tbe  number  of  strike*  from  1880-1901  having 
bca  1640,  and  the  number  of  lodt-outs  gi.  In  i8S5tbegovenior 
IdumI  it  neceaaary  to  use  the  stale  adlilla  lo  tuppren  riots  in 
WiU  asd  Cook  counties  occasioned  by  Ihe  strike*  of  quarry- 
■KS,  and  tbe  following  year  Ihe  militia  waa  again  called  out  to 
HpiMtM  tiou  In  St  Clair  and  Cook  couBlie*  caused  by  the  wide- 
i^nad  strike  of  railway  empioyeea.  Tbe  moat  noted  Insunce 
li  BHlaiT  interference  was  in  1894,  wbca  President  Grover 
OvElaad  seol  United  Stalei  troops  to  Chicago  to  prevent 
tfrikcn  aad  liottrt  from  interfering  with  Ibe  trantinission  of 
tbe  United  State*  nails. 

Honidpal  pfoblemi  have  alto  reacted  opon  Mate  palilics. 
Fion  itg7  10  1903  Ibe  eflorts  of  the  Street  Kailway  Companies 
of  CWcigo  to  ensid  their  franchise,  and  of  tbe  dly  of  Chicago 
to  aeoat  moaidpal  control  of  iu  street  railway  system,  resulted 
im  tbe  statute  ol  1903,  which  provided  for  munidpal  owmeiship. 
~        '  under  Ihia  law  of  bonds  with  which 

c  or  (onstruct  railways  would  have 
.  '1  bonded  indebtednei*  beyond  its  constitu- 
tion bnit.  and  wai  tbeielore  declared  onmnttilutional  in 
Apeil  1907  by  tbe  supreme  coun  of  the  state. 

A  bw  of  looi  provided  for  a  lysiem  of  initiative  whereby 
■•y  qMntion  of  public  policy  mi^I  be  submitted  to  popular 
iMe  Dpoe  the  tignaiure  of  a  written  petition  therefor  by  one- 
icnth  of  ibc  reginered  voters  of  Ihe  tute;  lueh  a  petition  must 
be  filed  at  least  60  days  before  tbe  dectiom  day  when  it  is  to  be 
(Wtd  VSD.  and  not  more  than  IhtK  quBliont  by  initialive 


cacastin  tbe  election 


Under  ihii  act,  in  1909.  there  was  a  favourable  vote  (4Si,3ig 
to  76,975]  for  Ihe  adoption  of  measures  requisite  to  securing 
Ihe  election  of  Uuiled  Slates  senators  by  popular  and  direct 
vote,  and  in  190]  ihe  le^tlaluie  of  Ibe  state  (which  in  iSgi  bad 
asked  Congreas  to  lubruii  such  ao  ameadmeni)  adapted  a  joint 
resolution  asking  Congress  lo  call  a  convention  to  propose  tucb 
an  ameodtneDt  to  the  Federal  Constitution;  in  1904  then  wu 
a  majority  of  all  the  voles  cast  in  the  election  for  an  amendment 


ustralian 


"  advisory  "  nomioalion  ol 


TirriltriaL 

Nliiaa  Edwards  .  iBog-iBiB 

Shadrach  Bood     ....  iSiS-iSu  Demoaat 

Edwud  Colei      ....  1S21-1S16 

Ninian  Edwards  ....  iSi6-igy) 

fehd  Reyooldi     ....  TSu>-iBt4         „ 

a.  L.  b.  Ewiiv  (acting)  .  1834 

Toieph  Duncan    ....  iBu-iBjg 

Thomai  Cailiii     ....  1838-1841 

Thomai  Font        ....  t84>'IS46 

Auiuitm  C.  French  .     .     .  1*46-1833' 

4nd  A.  MatteMo      .     .     ,  1833-1857 

mam  H.  BiwU     .     .     .  1BS7-1B&)  RepuLlirao 

1    ■       "V       ■  '■    -illg)  .       .  1860-1861 

....  I86I-I863 

I     ■    ■  .  i      .      l)y    .     .     .  1863-1869 

|..'    ,  M     i'   ■.,.-  ...  1B69-I873 

K.  ;.,..!  I   I.  1,  by         .  1873    _ 

|.  .■■  1.    1...   ,  iefacling).  >871-tg7 

■;  ™  (ming).'  iS83-ie«s         '.'. 

,    by    .      .      .  IBSs-IBBg 

,  .    .    .    .  1B89-1B93 

■-....  1B93-1B97  Detuocrat 


I  Cniu  B-Utli- 


ur. 
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ILLORIN— ILLUMINATED  MSS: 


for  the  French  dmbratioDS  and  the  colonial  periocL  C.  E.  Boyd 
in  "  The  County  of  lUinou  "  {American  Hist.  Re».  voL  WX  *'  Record 
Book  and  PaMn  of  John  Todd  "  {Ckicaio  Historical  Socitiy,  Cd- 
iectioHS,  W.),  C.  E.  Carter,  Great  Britain  and  the  Illinois  Country, 
'763-1774  (Washington.  1910),  R.  L.  Schuyler,  The  Transition  of 
Illinois  to  American  Goeemment  (New  York,  1909),  and  W.  H.  Smith 
in  The  St  Clair  Papers  (Cincinnati.  1883).  and  the  Territorial  Records 
ef  Illinois  ("  Publications  of  the  State  Historical  Library;"  No.  3) 
are  important  for  the  period  until  181 8.  Governor  Thomas  Foaf  s 
History  of  Illinois  (Chicago,  1854),  and  Ckivemor  John  Revnolds's 
My  Own  Times  (1855),  are  contemporary  sources  for  1810-1846 ; 
they  should  be  supplemented  by  N.  W.  Edwards's  History  of  Illinois 
(1778-1833)  and  Life  of  Ninian  Edwards  (Springfield,  1870),  E.  B. 
WaAhbume^s  Edwards  Papers  (Chkago,  1884),  C.  H.  (Wnett's  Stole 
Banks  of  Issue  in  Ittinois  (Univ.  oflU.,  1898),  and  N.  G.  Harris's 
History  of  Nepo  Servitude  in  Illinois  (Chicago^  1904).  C.  E.  Carr's 
The  lUini  (Chkago,  1904)  is  a  study  of  conditions  in  Illinois  from 
i8«>-i86o.  WTW.  LtMk's  PoliUcs  and  Politicians  of  lUimois,  tkt 
Illinois  Constitutional  ConoenUon  {1862),  the  Grantor  Mooement  in 
Illinois,  and  JUinois  Railway  Leiidation  and  Common   Conirid 

i University  of  Illinois  Studies).  Street  Raihoay  Legislation  in  Illinois 
Atlantic  Montkly,  vol.  xciii.),  are  of  value  for  conditions  after  i860. 
The  publications  of  the  Chicago  Historical  Society,  of  the  "  Fergus 
Historical "  series,  of  the  State  Historical  Library,  of  the  Wisconsin 
Historical  Society,  also  the  Michigan  Pioneer  Collections,  contain 
valuable  documents  and  essays. 

ILLORnr,  a  province  of  British  West  Africa  in  lift  pro- 
tectorate of  Nigeria.  It  has  an  area  of  6300  m.,  with  an  estimated 
population  of  about  250,000.  Its  inhabitants  are  6f  various 
tribes,  among  which  the  Yoruba  now  predominated  There  are 
two  minor  emirates,  Shbnga  and  JLafiagi  in  this  province,  and  a 
number  of  semi-independent  towns  of  which  the  chief  are 
Awton,  Ajassa,  Offa  and  PatijL  Under  British  administration 
the  province  is  divided  into  three  divisions,  Qlorin  (central),  0£Fa 
(southern)  and  Patiji  (northern).  The  province  is  rich  in  agri- 
cultural and  sylvan  products.  Among  the  former  are  tobacco, 
cotton,  rice,  peppers,  ground-nuts  and  kolas.  The  latter  indude 
great-  quantities  of  shea  as  well  as  palm-oil  and  rubbef.  The 
capital  is'  a  town  of  the  same  name  as  the  province.  It  is  160  m. 
in  a  direct  line  N.N.E.  of  Lagos,  and  50  m.  S.S.W.  of  Jebba, 
a  port  on  the  Niger,  being  connected  with  both  places  by  railway. 
The  town  b  surrounded  by  a  mud  wall  partly  in  ruinSi  which 
has  a  drcuit  of  some  xo  m.  Illorin  is  a  great  trading  centre, 
Hausa  caravans  bringing  goods  from  central  Africa,  and 
merchandise  from  the  coasts  of  the  Mediterranean,  whidi  is 
distributed  from  Illorin  to  Dahomey,  Benin  and  the  Lagos 
hinterland,  while  from  the  Guinea  coast  the  trade  is  in  the  hands 
of  the  Yoruba  and  comes  chiefly  through  Lagos.  A  variety 
of  manufactures  are  carried  .on,  including  the  making  of  leather 
goods,  carved  wooden  vessek,  finely  plaited  mats,  embroidered 
work,  shoes  of  yellow  and  red  leather  and  pottery  of  various 
kinds.  Before  the  establishment  of  British  administration 
traders  from  the  south,  with  a  few  selected  exceptions,  were 
prohibited  from  entering  the  dty.  Bloiin  middlemen  trans- 
acted all  business  between  the  traders  from  the  north,  who 
were  not  allowed  to  pass  to  the  south,  and  those  from  the  south. 
Since  the  establishment  of  British  authority  the  town  has  been 
thrown  open,  crowds  of  petty  traders  from  Lagos  have  flocked 
into  Illorin,  and  between  4000  and  5000  trade  licences  are 
issued  yearly.  The  British  resident  estimated  in  1904  that  at 
least  3000  loads  of  British  cotton  goods,  which  he  valued  at 
£5  a  load,  were  imported.  The  peculation  of  the  town  is 
estimated  at  from  60,000  to  70,000.  The  chief  buildings  are 
the  palace  of  the  emir  and  the  houses  of  the  baloguns  (war 
chiefs).  From  the  centre  of  the  town  roads  radiate  like  spokes 
of  a  whed  to  the  various  gates.  Baobabs  and  other  shade  trees 
are  numerous.  There  are  a  number  of  mosques  in  the  town, 
and  the  Mahonmiedans  are  the  dominant  power,  but  the  Yoruba, 
who  constitute  the  bulk  of  the  people,  are  pagans. 

The  town  of  Illorin  was  founds,  towards  the  dose  of  the 
1 8th  century,  by  Yoruba,  and  rose  to  be  the  capital  of  one  of 
the  Yoruba  kingdoms.  About  1825  the  kingdom,  which  had 
come  under  Mahommedan  influence,  ceased  its  connexion 
with  the  Yoruba  states  and  became  an  emirate  of  the  Sokoto 
empire.  The  Fula,  however,  maintained  the  Yoruba  system 
of  government,  which  phices  the  chief  power  in  a  coundl  of  elders. 


In  1897  Blorin  was  occupied  by  the  forces  of  the  Royal  Niger 
Company,  and  the  emir  placed  himself  **  entirdy  under  the  pi^ 
tection  and  power  of  the  company."  After  the  atmmption  ol. 
authority  by  the  British  government  in  r90o^  Illorin  was  organ- 
ized for  administration  on.  the  same  system  as  the  remainder 
of  northern  Nigeria;  The  emir  took  the  oath  of  allcgiancft 
to  the  sovereign  of  Great  Britain.  A  resident  was  placed  at 
his  court.  Courts  of  justice  have  been  established  vul  Britidi 
garrisons  quartered  at  various  places  in  the  province.  (Seealso 
NxGEKXA  and  Lagos.) 

IIXUIUNATED  MSS.—''  lUumination,"  in  art,  is  a  term  used 
to  signify  thie  embellishment  of  written  or  printed  text  or  design 
with  colours  and  gold,  rardy  also  with  silver.  The  old  form  ol 
the  verb  "  to  illuminate  "  was  "  to  enlumine  "  (O.  Fr.  enimmner; 
Lat  ittuminare,  "  to  throw  light  ^m,*"'to  brighten  "),  as  used 
by  Chaucer  {A.B.C.,  73),  ^'  kalendres  enlumyned  ben  they,** 
^d  other  miedieval  writers.  Joinville  likens  the  actioo  of 
St  Louis  in  adoming^  his  kingdom  with  monastic  foundations  to 
a'  writer  "  qui  a  fait  son  livre  qui  Tenlumine  d'or  et  d'axor  "; 
while  Dante  {Purgai.  xL  79)  aUudes  to  this  kind  of  decoration 
as  "  quell'  arte  che  aUuminare  chiamata  ^  in  Parisi.** ;  But  while 
the  term  should  be  strictly  ai^lied  to  the  brilliant  I^KDk-oma- 
mentatlon  which  was  devdoped  in  the  later  middle  ages,  it  has 
been  extended,  by  usage,  to  the  Illustration  and  deoontko  of 
eariy  MSS.  in  generaL 

From  remote  times  t&e  practice  of  illustrating  texts  by  means 
of  pictorial  representations,  wss  in  vogue.  The  survival  of 
papyrus  rolls  containing  the  text  of  the  Egyptian 
ritual  known  as  The  Book  of  the  Dead,  dating  back 
fifteen  centuries  B.C.,  and  accompanied  with  numeioiis 
painted  in  brilliant  cfdourai,  i»oves  how  andent  was  this  voy 
natural  method  of  duddating  a  written  text  by  means  of  pictures. 
There  are  many  passages  in  the  writings  of  Latin  anthoo  showing 
that  Illustrated  books  were  not  uncommon  In  Rome  at  least  in 
the  eariy  period  of  the  empire;  and  the  oldest  extant  patntings 
in  andent  classical  MSS.  may  wkh  little  hesiution  be  accepted 
as  representative  of  the  style  of  illustration  which  was  pcactiied 
very  much  earlier.  But  such  paintings  are  rather  illustrative 
than  decorative,  and  the  only  strictly  ornamental  adjuncts  are 
the  frames  in  which  they  are  set.  Yet  Independent  deooiatioa' 
appears  In  a  primitive  form  in  the  papyri  and  the  earliest  ve&um 
MSS.  At  the  head  or  at  the  end  of  the  text  designs  composed  of 
cross-hatchings,  cables,  dotted  patterns  and  scrolls,  sometimes 
with  birds  or  simple  domestic  objects,  are  found.  Tbe  eariy 
practice  of  writing  the  initial  lines  or  even  the  entire  text  of  a 
volume  in  gold  or  cdoured  inks,  and  of  staining  with  poiple 
and  of  gildijiig  the  vdlum,  while  It  undoubtedly  ■*»*"'*rf^  the 
decorative  aspect,  does  not  properiy  fall  within  the  scope  of  this 
artide;  it  concerns  the  material  rather  than  the  artistic  elemeat 
of  the  MS.    (See  Manxjscsipts,  PaiAEOGiAFHY.) 

It  wHl  be  seen,  then,  that  In  the  earliest  examples  of  book 
decorations  we  find  the  germs  of  tbe  two  lines  on  which  that 
decoration  was  destined  to  devek^  In  the  illuminated  MSS.  of 
the  middle  ages:  the  illustrative  picture  was  the  precuaor  of  the 
medieval  miniature  (the  technical  term  for  a  picture  in  an 
illuminated  MS.);  and  the  indepen^jlent  sunide  ornament  was 
to  expand  into  the  brilliant  Initial  letters  and  borders  of  Ufaunlna- 
tion.  And  yet,  while  the  miniature  has  a  career  of  its  own  in 
artistic  devdopment  which  may  be  more  conveniently  dealt 
with  under  a  separate  heading  (see  MtNiATUXB),  its  decorative 
qualities  are  so  dosdy  bound  up  with  those  of  the  Initial  and 
border  that  an  historical  description  of  illumination  must  give 
full  recognition  to  its  prominent  position  In  the  general  scheme 
of  book-ornamentation  of  the  middle  ages. 

The  first  examples  to  come  under  consideratioa  ue  the  few 
surviving  MSS.  of  early  origin  which,  preserving  as  they  do  the 
dassical  tradition,  form  the  connecting  link  between  the  art 
of  the  Roman  empire  and  that  of  the  )niddle  ages.  The  most 
ancient  of  these,  it  is  now  agreed,  is  the  fragmentary  copy  of 
the  IKad,  on  vellum,  in  the  Ambrosian  Library  of  Milan,  which 
consists  of  cuttings  of  the  odoured  drawings  with  which  the 
vdume  was  adorned  in  illustration  of  the  various  scenes  ol  the 
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poem.  Tlw  MS.  may  have  been  executed  in  Italy,  and  there  is 
good  reason  to  aangn  the  fragments  to  the  3rd  century.  The 
tharacter  of  the  art  is  quite  classical,  bearing  comparison  with 
that  of  ittc  wall-paintings  of  Pompeii  and  the  catacombs.  Equally 
classical  in  their  style  are  the  fifty  illustrative  pictures  of  the 
Vatican  Vlfgil,  known  as  the  Sckedae  Vaikanaet  of  the  ^th 
cuitury;  but  in  these  Ire  find  an  advance  on  the  Homeric 
fragments  in  the  direction  of  decoration,  for  gilt  shading  is  here 
employed  to  heighten  the  lights,  and  the  frames  in  which  thp 
pictures  are  set  are  ornamented  with  gilt  lozenges.  A  second 
famous  MS.  of  Virgil  in  the  Vatican  library  is  the  Codex  Romanus^ 
a  curious  instance  of  rough  and  clumsy  art,  with  its  series  of 
illustrations  co|»cd  by  an  unskilful  hand  from  earlier  classical 
models.  And  a  still  later  example  of  persistence  of  the  classical 
tiadirimi  b  seen  in  the  Iqng  roU  of  the  book  of  Joshua,  also  in 
the  Vatican,  perhaps  of  the  loth  century,  which  is  filled  with  a 
series  of  outline  drawings  of  considerable  merit,  copied  from  an 
earlier  MS.  But  all  such  MSS.  exhibit  little  tendency  to  decora- 
tion, and  if  the  book  ornamentation  of  the  early  middle  ages  had 
been  practised  only  in  the  western  empire  and  not  also  at  Con- 
stantinople, it  is  very  doubtful  if  the  brilliant  illumination  which 
was  afterwards  developed  would  have  ever  existed. 

When  the  centre  of  government  passed  eastward,  Roman  art 
came  under  Oriental  influence  with  its  sense  of  splendour,  and 
developed  the  style  known  as  Byzantine  which,  in  its 
eariter  stages,  and  until  it  became  stereotjrped  in 
character,  was  broad  in  its  drawing,  on  classical  lines, 
and  brilliant  in  its  colouring,  and  which  introduced  a  profuse 
application  of  gold  in  the  details  of  ornament.  Reacting  on  the 
art  of  the  west,  the  influence  of  the  Byzantine  or  Greek  school 
b  not  <mly  prominent  in  such  early  works  as  the  mosaics  of 
Ravenna,  but  it  has  also  left  Its  mark  in  the  peculiar  character  of 
Italian  pictorial  ait  of  the  middle  ages. 

Vety  few  examples  of  early  Byzantine  work  in  MSS.  have 
survived;  but  two  fragmcittary  leaves  (Brit.  Mus.,  Add.  MS. 
5111)  (rf  tables  of  the  Eusebian  canons,  which  must  have  stood 
at  the  beginning  of  a  copy  of  the  Gospeb,  executed  no  doubt 
in  the  Eastern  capital  In  the  6th  century,  are  sufiicient  to 
exemplify  the  H>lendour  of  ornament  which  might  be  lavbhed 
on  book  decoration  at  that  date.  The  surface  of  the  vellum  b 
entirely  gilt,  and  the  ornamental  designs  are  in  classical  style 
and  painted  in  bright  colours.  Two  well-known  MSS.,  the 
Genesb  of  the  Imperial  Library  of  Vienna,  of  the  latter  part  of 
the  6th  century,  and  the  Gospels  of  Rossano  in  southern  Italy, 
of  the  same  period,  both  containing  series  of  illustrative  paint- 
ings of  a  semi-classical  type,  are  very  interesting  specimens  of 
Byzantine  art;  but  they  depend  on  their  purple  vellum  and 
their  silver-written  texts  to  claim  a  place  among  highly  orna- 
mented MSS.,  for  the  paintings  themselves  are  devoid  of  gold. 
On  the  other  hand,  the  Creek  MS.  of  Genesb,  of  the  5th  or  6th 
century,  which  once  formed  part  of  the  Cottonian  collection  in 
the  British  Museum,  but  which  was  almost  totally  destroyed  by 
fire,  wss  of  a  more  artistic  character:  the  drawing  of  its  minia- 
tures was  of  great  merit  and  classical  in  style,  and  gold  siiading 
was  largely  employed  in  the  details.  The  famous  MS.  of 
Dioscor^es  al  Vienna,  executed  in  the  year  472,  b  another 
excellent  example  of  the  early  Byzantine  school,  its  series  of 
paintings  at  the  beginning  of  the  volume  well  maintaining  the 
classical  sentiment. 

From  such  eariy  examples  Byzantine  art  advanced  to  a 
maturer  style  in  the  gth  and  loth  centuries,  two  MSS.  in  the 
Bibliotbdque  Nationalc  of  Paris  being  types  of  the  best  work 
<rf  thb  time.  These  are:  the  cc^y  of  the  sermons  of  Gregory 
Nazianzen  (MS.  Gree.  510),  executed  about  the  year  880  and 
containing  a  aeries  of  large  miniatures,  some  being  of  the  highest 
excellence:  and  a  psalter  of  the  loth  century  (MS.  Grec.  139), 
amoog  whose  miniatures  are  examples  which  stUl  maintain  the 
old  sentiment  of  classical  art  in  a  remarkable  degree,  one  in 
particular,  representing  David  as  the  psalmbt,  being  an  adapted 
copy  of  a  classical  scene  of  Orpheus  and  the  Muses.  The  same 
scene  b  repeated  in  a  later  Psalter  in  the  Vatican:  an  instance 
of  the  repctiUoQ  of  favourite  subjects  from  one  century  to 


another  which  b  common  throughout  the  hbtory  of  medieval 
art.  At  the  period  of  the  full  maturity  of  the  Byzantine  school 
great  skill  b  dbplayed  in  the  best  examples  of  figure-drawing, 
and  a  fine  type  of  head  and  features  b  found  in  the  miniatures 
of  such  MSS.  as  the  Homilies  of  Ckrysoslom  at  Parb,  which 
belonged  to  the  emperor  Nicephorus  III.,  Z078-X081,  and  in  the 
best  copies  of  the  Gospeb  and  Saints*  Lives  of  that  period,  some 
of  them  being  of  exquisite  finish.  By  thb  time  also  the  scheme 
of  decoration  was  established.  Brilliant  gilded  backgrounds 
give  lustre  to  the  miniatures.  Im'tial  letters  in  gold  and  colours 
are  in  ordinary  use;  but,  it  b  to  be  observed,  they  never  become 
very  florid,  but  are  rather  meagre  in  outline,  nor  do  they  develop 
the  pendants  and  borders  which  are  afterwards  so  characteristic 
of  the  illuminated  MSS.  of  the  west.  By  way  of  general  decora- 
tion, the  rectangular  head-pieces,  which  are  such  prominent 
features  in  Greek  MSS.  from  the  zoth  tp  the  13th  centuries, 
flourish  in  flowered  and  tesselated  and  geometric  patterns  in 
bright  colours  and  gold.  These  are  palpably  of  Oriental  design, 
and  may  very  well  have  been  suggested  by  the  woven  fabrics 
of  western  Asia. 

But  Byzantine  art  was  not  destined  to  have  a  great  history. 
Too  self-contained  and,  under  ecclesiastical  influence,  too  mudi 
secluded  from  the  contact  with  other  ideas  and  other  influences 
which  are  vitally  necessary  for  healthy  growth  and  expansion, 
it  fell  into  stereotyped  and  formal  convention  and  ran  in  narrow 
grooves.  A  general  tendency  was  set  up  to  paint  the  flesh  tints 
in  swarthy  hues,  to  elongate  and  enuuiate  the  limbs,  to  stiffen 
the  gait,  and  generally  to  employ  sombre  colours  in  the  miniatures, 
the  depressing  effect  of  which  the  artbt  seems  to  have  felt  himself 
compelled  to  relieve  by  rather  startling  contrasts  of  bright 
vermilion  and  lavish  cmplo3rment  of  gold.  Still  the  initiab  and 
head-pieces  continued  to  retain  their  brillbncy,  of  which  they 
could  scarcely  be  deprived  without  losing  their  raisou  d*Hre  as 
decorative  adjuncts.  But,  with  all  faults,  fine  and  delicate 
drawing,  with  technical  finbh  in  the  applied  colours,  b  still 
characteristic  of  the  best  Greek  miniatures  of  the  loth  to  lath 
centuries,  and  the  fine  type  of  head  and  features  of  the  older 
time  remains  a  tradition.  For  example,  in  the  Gospel  lectionary, 
Harlelan  MS.  1810,  in  the  Britbh  Museum,  of  the  zatn  century, 
there  b  a  series  of  scenes  from  the  life  of  Christ  trhich  are  more 
than  usually  free  from  the  contemporary  conventionalbm  and 
which  contain  many  figures  of  noble  design.  After  the  lath 
century  there  b  little  in  the  art  of  Greek  MSS.  to  detain  us. 
The  later  examples,  as  far  as  they  exist,  are  decadent  and  are 
generally  lifeless  copies  of  the  earUer  MSS. 

Byzantine  art,  as  seen  in  Greek  MSS.,  stands  apart  as  a  thing 
of  itself.  But  we  shall  have  to  consider  how  far  and  in  what 
manner  it  had  an  influence  on  western  art.  Its  reaction  and 
influence  on  Italian  art  have  been  mentioned.  That  that  in- 
fluent was  direct  b  numifest  both  in  the  style  of  such  works 
as  the  mosaics  of  Italy  and  in  the  character  of  the  paintings 
of  the  early  Italian  masters,  and  eventually  in  the  earliest 
examples  of  the  illuminated  MSS.  of  central  and  southern  Italy. 
But  it  b  not  so  obvious  how  the  influence  which  .the  eastern 
art  of  the  Greek  school  undoubtedly  exercised  on  the  illuminated 
M  SS.  of  the  Frankish  empire  was  conveyed.  All  things  considered , 
however,  it  seems  more  probable  that  it  passed  westward 
through  the  medium  of  Italian  art  rather  than  by  actual  contact, 
except  perhaps  in  accidental  instances. 

We  turn  to  the  west  of  Europe,  and  we  shaU  see  how  In  the 
elaborately  ornamented  Frankish  MSS.  of  the  Carolingian  school 
was  combined  the  lingering  tradition  of  the  cbuical 
style  with  a  new  and  independent  element  which  bad      i^J^ 
grown  up  spontaneously  in  the  north.    This  new     barrne* 
factor  was  the  Celtic  art  which  had  its  origin  and  was 
brought  to  perfection  in  the  illuminated  MSS.  of  Ireland  and 
afterwards  of  Britain.    It  will  therefore  be  convem'ent  to  trace 
the  hbtory  of  that  school  of  book  ornamentation.    But  before 
doing  so  we  must  dispose,  in  few  words,  of  the  more  primitive 
style  which  preceded  the  Carolingian  development  in  western 
continental  Europe.    Thb  primitive  style,  which  we  may  call 
the  native  style,  as  dbtinguished  from  the  more  artificial^ 
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compounded  art  of  the  revival  under  Chariemagne,  seems  to 
have  been  widely  extended  throughout  the  Prankish  empire  and 
to  have  been  common  in  Lombardy,  and  to  some  degree  in  Spain, 
as  wdl  as  in  France,  and  is  known  as  Merovingian  and  Franco- 
Lombardic.  This  kind  of  ornamentation  appears  chiefly  in 
the  form  of  initial  letters  composed  of  birds,  fishes  and  animals 
contorted  into  the  shapes  of  the  alphabetical  letters;  and  in 
a  less  degree  of  head-pieces  and  borders  filled  with  interladngs, 
or  bands,  or  geometrical  patterns,  and  even  details  of  animal 
life.  In  these  patterns,  barbarous  as  they  usually  are,  the  in- 
fluence of  such  artistic  objects  as  mosaics  and  enamels  is  evident. 
The  prevailing  colours  are  crude  green,  red,  orange  and  yellow, 
which  hold  their  place  with  persistence  through  successive 
generations  of  MSS.  This  native  style  also,  in  course  of  time, 
came  under  Celtic  influence,  and  adopted  into  its  scheme  the 
interlaced  designs  of  animal  forms  and  other  details  <^  the 
ornament  of  the  north.  It  is  therefore  necessary  to  bear  in 
mind  that,  side  by  side  with  the  great  series  of  CaroUngian  MSS., 
executed  with  all  possible  magnificent,  there  was  existent 
this  native  school  producing  its  examples  of  a  more  rustic 
character,  which  must  be  tsJccn  into  account  when  studying 
the  development  of  the  later  national  style  In  France,  In  the 
loth  and  succeeding  centuries. 

To  turn  now  to  the  Celtic  style  of  ornament  in  MSS.  Thb 
we  find  in  full  development  in  Ireland  as  eariy  as  the  7th  century. 
^^f^  The  Irish  school  of  book  oniamentation  was  essentially 
a  native  school  working  out  its  own  ideas,  created  and 
fostered  by  the  early  civilization  of  the  country  and  destined 
to  have  a  profound  influence  on  the  art  of  Britain  and  eventually 
on  that  of  the  continent.  It  may  be  described  as  a  mechanical 
art  brought  to  the  highest  pitdi  of  perfection  by  the  most 
skilful  and  patient  elaboration.  Initials,  borders  and  full-page 
designs  are  made  up  of  interlaced  ribbons,  interlaced  and  en- 
tangled  zoomorphic  creatures,  intricate  knots,  spirals,  xig-zag 
ornaments,,  and  delicate  interwoven  patterns,  together  with 
all  kinds  of  designs  worked  out  in  red  dots — all  arranged  and 
combined  together  with  mathematical  accuracy  and  with  ex- 
quisite precision  of  touch;  and  painted  in  harmonious  colours 
in  thick  pigments,  which  lend  to  the  whole  design  the  appearance 
of  enamel.  Gold  is  never  used.  In  the  production  of  his  designs 
the  Irish  artist  evidently  took  for  his  models  the  objects  of  early 
metal  work  in  which  the  Celtic  race  was  so  skilled,  and  probably, 
too,  the  classical  enamels  and  mosaics  and  jewelry  which  had 
been  imported  and  copied  in  the  country.  The  finest  example 
of  early  Celtic  book  ornamentation  is  the  famous  copy  of  the 
Gospels  known  as  the  Book  of  Ketls^  of  the  latter  part  of  the  7th 
century,  preserved  in  Trinity  College,  Dublin:  a  miracle  of 
minute  and  accurate  workmanship,  combining  in  its  brilliant 
pages  an  endless  variety  of  design. 

But,  with  all  his  artistic  excellence,  the  Irish  artist  failed 
completely  in  figure  drawing;  in  fact  he  can  hardly  be  said  to 
have  seriously  attempted  it.  When  we  contemplate,  for  example, 
the  rude  figures  intended  to  represent  the  evangelists  in  early 
copies  of  the  Gospels,  their  limbs  contorted  and  often  composed 
of  extraordinary  interladngs  and  convolutions,  we  wonder  that 
the  sense  of  beauty  which  the  Irish  artist  indubitably  possessed 
in  an  eminent  degree  was  not  shocked  by  such  barbarous  pro- 
ductions. The  explanation  is  probably  to  be  found  in  tradition. 
These  figures  in  course  of  time  had  come  to  be  regarded  rather  as 
details  to  be  worked  into  the  general  scheme  of  the  ornament 
of  the  pages  in  which  they  occur  than  r^resentations  of  the 
human  form,  and  were  accordingly  treated  by  the  artist  as 
subjects  on  which  to  exercise  his  ingenuity  In  knotting  them 
into  fantastic  shapes. 

Passing  from  Ireland,  the  Celtic  style  of  book  ornamentation 
was  naturally  practised  in  the  monastic  settlements  of  Scotland, 
and  especially  in  St  Columba's  foundation  in  the 
isUuid  of  lona.  Thence  it  spread  to  other  houses  in 
Britain.  In  the  year  635,  at  the  request  of  Oswald, 
king  of  Northumbria,  Aidan,  a  monk  of  lona,  was 
sent  to  preach  Christianity  in  that  kingdom,  and  became  the 
founder  of  the  abbey  and  see  of  Lindisfame  in  Holy  Isle  off  the 


Northumbrian  coast.  Here  was  established  by  the  bfcthrcn 
who  accompanied  the  missionary  the  famous  sdx)ol  of  Lindis- 
fame,  from  which  issued  a  wonderful  series  of  finely  writtfs 
and  finely  ornamented  MSS.  in  the  Cdtic  style,  some  of  which 
stUl  survive.  The  most  perfect  Is  the  UnHsfcnu  CosfeU  or 
Si  Cuikberfs  Gospels  or  the  Durham  Bookt  as  it  b  more  commonly 
called  from  the  fact  of  its  having  rested  for  some  time  at  Durham 
after  eariy  wanderings.  This  MS.,  written  m  honour  of  St 
Cuthbert  and  completed  early  in  the  8th  century,  is  in  the 
Cottonian  collection  in  the  British  Museum — a  beautiful  rratfipV 
of  writing,  and  of  the  Celtic  style  oi  ornament,  and  in  perfect 
condition.  The  contact  with  foreign  influences,  unknown  in 
Ireland,  is  manifested  in  this  volume  by  the  use  of  cold,  but  in 
very  sparing  quantity,  in  some  of  the  details.  An  interesting 
point  in  the  artistic  treatment  of  the  MS.  is  the  style  in  which 
the  figures  of  the  four  evangelists  are  portrayed.  Here  the 
conventional  Irish  method,  noticed  above,  is  abandoned; 
the  figures-are  mechanical  copies  from  Byzantine  models.  The 
artist  was  unskilled  in  such  drawing  and  has  indicated  the  folds 
of  the  draperies,  not  by  shading,  but  by  streaks  of  paint  of  oun- 
trasting  colours.  Explanations  of  such  instances  <A  the  unex- 
pected adoption  of  a  foreign  style  are  rarely  forthcoming;  but 
in  this  case  there  is  one.  The  sections  of  the  text  have  been 
identified  as  following  the  Neapolitan  use.  The  Greek  Theodore, 
archbishop  of  Canterbury,  arrived  in  Britain  in  the  year  688  and 
was  accompanied  by  Adrian,  abbot  of  a  monastery  in  the  island 
of  Nisita  near  Naples;  and  they  both  visited  lindisfaine. 
There  can  therefore  be  little  doubt  that  the  NeapolitaA  MS. 
from  which  the  text  of  the  Durham  Book  was  derived,  was  one 
which  Abbot  Adrian  had  brought  with  him;  and  it  may  also 
be  assumed  that  his  MS.  also  contained  paintings  of  the  evange- 
lists in  the  Byzantine  style,  which  served  as  modeb  to  the 
Northumbrian  artist. 

The  Celtic  style  was  thus  established  through  the  north  of 
England,  and  thence  it  spread  to  the  southern  parts  of  the 
country.  But,  for  the  moment,  the  account  of  its 
further  development  in  Britain  must  be  suspended 
in  order  to  resume  the  thread  of  the  story  of  the  later 
classical  influence  on  the  illumination  of  MSS.  of  the  Prankish 
empire.  Under  Charlemagne,  who  became  emperor  of  the  West 
in  the  year  800,  art  revived  in  many  branches,  and  particularly 
in  that  of  the  writing  and  the  illumination  of  MSS.  During  the 
reigns  of  this  monarch  and  his  immediate  successors  was  produced 
a  series  of  magnificent  volumes,  mostly  biblical  and  Uturgkal, 
made  resplendent  by  a  lavish  use  of  gdd.  The  character  of 
the  decoration  runs  still,  as  of  old,  in  the  two  lines  of  illustration 
and  of  pure  ornament.  We  find  a  certain  amount  of  general 
illustration,  usually  of  the  biblical  narrative,  in  (uctorial  scenes 
drawn  in  freehand  in  the  later  classical  style,  arid  undoubtedly 
inspired  by  the  western  art  of  Rome.  But  those  illustntions 
are  small  in  number  compared  with  the  numerous  examples 
of  pure  ornament.  Such  ornament  was  employed  in  the  tables 
of  the  Eusebian  canons,  in  the  accessories  of  the  traditional 
pictures  of  the  evangelists,  in  the  full-page  designs  whidi  intro- 
auced  the  opening  words  of  the  several  books  of  Bibles  or  Gospels, 
in  the  large  initial  letters  profusely  scattered  through  the  volumes, 
in  the  infinite  variety  of  borders  which,  in  some  MSS.,  adorned 
page  after  page.  In  all  this  ornament  the  debased  ria^^iral 
element  is  prominently  In  evidence.  Columns  and  arches 
of  variegated  marbles,  and  leaf  mouldings  and  other  architec- 
tural details  are  borrowed  from  the  Roman  basilicas,  to  serve 
as  decorations  for  text  and  miniature.  The  oonvcntlooa] 
portrait-figures  of  the  evangelists  are  rrradelled  on  the  Byzantine 
pattern,  but  with  differences  which  appear  to  iixlicate  an  inter- 
vening influence,  such  as  would  be  exercised  <»  the  eastern  art 
by  its  transmission  through  Italy.  Such  figures,  which  indeed 
become,  in  course  of  time,  so  formal  as  almost  to  be  decorative 
details  along  with  their  settings,  grew  stereotyped  and  passed  on 
monotonously  from  artbt  to  artist,  always  subject  to  deteriora- 
tion, and  were  perpetuated  especially  in  MSS.  of  German 
origin  down  to  the  ixth  and  X3th  centuries. 

But  it  is  not  the  debased  classical  decoratioa  alone  wht^ 
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marks  the  flluffiittatioji  of  the  Carolingian  school.  The  influence 
0/  the  Celtic  art,  which  has  been  described,  imposed  itself  and 
combined  with  it.  This  combination  was  due  to  the  English- 
nun,  Alcuin  of  York,  who  became  abbot  of  the  Benedictine 
bouse  of  St  Martin  of  Tours,  and  who  did  so  much  to  aid  Charle- 
magne in  the  revival  of  letters.  Thus,  in  the  finest  examples 
of  the  CaroUngian  illuminated  MSS.,  Celtic  interlaced  patterns 
stand  side  by  side  with  the  designs  of  classical  origin;  and,  at 
the  same  time,  it  u  interesting  to  observe  that  the  older  native 
MerovingiaD  style  of  ornament  makes  its  presence  felt,  now 
and  again,  in  this  or  that  detail.  But  with  all  the  artistic  effort 
bestowed  upon  it,  it  must  be  conceded  that  Carolingian  illumina- 
tion, as  |»esented  in  the  MSS.,  is  not  always  pleasing.  Indeed, 
it  is  often  coarse  and  monotonous,  and  there  is  a  tendency  to 
conceal  inferiority  under  a  daxaling  abundance  of  gold.  The 
leading  idea  of  the  ornament  of  the  great  MSS.  was  splendour. 
Gold  was  used  in  profusion  even  in  the  writing  of  the  text,  and 
silver  also  in  a  minor  degree;  and  the  vellum,  stained  or  painted 
purple,  enhanced  the  gorgeous  effect  of  the  illumination.  But 
undoubtedly  the  puret  style  of  the  Celtic  school  balanced  and 
fcstrained  the  tendency  to  coarseness;  and  thb  foreign  influence 
Daturally  was  stronger  in  some  centres  than  in  others.  For 
ex4mple,  in  the  abbey  of  Saint-Denis,  near  Paris,  if  we  may  dr^w 
conclusions  from  surviving  examples,  the  Celtic  style  was  in 
great  favour.  Another  peculiarity  in  the  decoration  of  the 
Carolingian  MSS.  is  the  tendency  of  the  artist  to  mix  his  styles, 
and  to  attach  details  on  a  small  scale,  such  as  delicate  sprays 
and  flourishes,  and  minute  objects,  to  large-scale  initial  letters, 
as  though  be  felt  that  grossness  required  a  corrective  contrast. 
The  art  became  more  refined  under  the  immediate  successors 
of  Charlemagne,  and  under  Charles  the  Bald  it  culminated. 
The  most  famous  MSS.  of  the  Carolingian  school  are  the  £Mm- 
fefiartttw,  written  and  illuminated  by  the  scribe  Godescalc 
for  Charlemagne  in  the  year  787;  the  Sacrameniarium  written 
for  Drofon,  son  of  Charlemagne  and  bishop  of  Metx;  the 
Gospels  of  the  emperor  Lothair,  once  at  Tours;  the  first  Bible 
of  Charles  the  Bald,  presented  by  Count  Vivien,  abbot  of  St 
Martin  of  Tours;  the  second  Bible,  called  the  Bible  of  Saint 
Denis,  in  Franco-Saxon  style;  and  the  so-called  Gospels  of 
Francis  II.  There  arc  also  in  tha  British  Museum  (Harleian 
MS.  2788)  an  Evangeliarium  written  in  gold  and  known  as  the 
Codtx  amftms,  of  this  school;  and  a  Bible  of  Alcuin's  recension, 
probably  executed  at  Tours  in  the  middle  of  the  gth  century, 
with  illustrative  miniatures  and  initial  letters,  but  of  a  less 
elaborate  degree  of  ornament. 

After  this  brilliant  period  decadence  sets  in;  and  in  the  course 
of  the  I  tth  century  Frankish  illumination  sinks  to  its  lowest 
point,  the  miniatures  being  for  the  most  part  coarse  and  clumsy 
copies  of  eariier  models.  The  colours  become  harsh,  often  assum- 
ifig  an  unfrfeasant  chalky  appearance. 

We  have  now  to  trace  the  development  of  another  kind  of 
book  decoration,  quite  different  from  the  florid  style  of  gold 
and  colours  just  now  described,  which  had  a  lasting  influence 
on  the  eariy  art  of  England,  where  it  was  specially  cultivated, 
and  where  it  developed  a  character  which  at  length  became 
distinctively  natiooaL  This  is  the  style  of  outline  drawing  which 
Cifls  so  large  a  wptct  in  the  Anglo-Saxon  MSS.  of  the  loth  and 
iithceatories. 

We  have  already  seen  how  the  Celtic  style  of  ornamentation 
vas  introduced  into  the  north  of  England.  Thence  it  appears 
^  ^  to  have  q>read  rapidly  southward.  As  early  as  the 
ScjML  beginning  of  the  8th  century  it  was  practised  at 
Canterbury,  as  is  testified  by  a  famous  psalter  in  the 
British  Museum  (Cott.  MS.  Vespasian  A.  1).  in  which  much 
of  the  ornament  is  of  Celtic  type.  But  the  same  MS.  is  also 
»itacss  to  the  presence  of  another  influence  in  English  art,  that 
of  (be  classical  style  of  Rome,  certain  details  of  the  ornament 
hrtttg  of  that  character  and  a  miniature  in  the  MS.  being  alto- 
l^tbrr  of  the  classical  type.  With  little  hesitation  this  element 
nay  be  ascribed  to  MSS.  brought  from  Rome,  in  the  fint  instance 
by  Si  Augustine,  and  afterwards  by  the  incoming  missionaries  1 
*bo  iMccecded  bim,  and  deposited  in  such  centres  as  Canterbury  | 


and  Winchester.  But  this  importation  of  MSS.  from  Italy 
was  not  confined  to  the  south.  We  have  distinct  evidence 
that  they  were  brought  into  northern  monasteries,  such  as  those 
of  Jarrow  and  Wearmouth  and  York.  Thus  the  English  artists 
of  both  south  and  north  were  in  a  position  to  take  advantage 
of  material  from  two  sources;  and  they  naturally  did  so.  Thus 
we  find  that  mingling  of  the  Celtic  and  classical  styles  just 
noticed.  In  this  way,  eatly  grown  accustomed  to  take  classical 
models  for  their  drawings,  the  Anglo-Saxon  artists  were  the  more 
susceptible  to  the  later  development  of  the  classical  style  of  out> 
line  drawing  which  was  next  introduced  into  the  country  from 
the  continent.  The  eariiest  MS.  in  which  this  style  of  drawing 
is  exhibited  in  fullest  detail  is  the  volume  known  as  the  Utrukl 
Psalter,  once  in  the  Cottonian  Library,  in  which  the  text  of  the 
psalms  b  profusely  illustrated  with  minute  pen-sketches  re- 
markably fun  of  detail.  The  period  of  the  MS.  is  about  the  year 
800;  and  it  was  probably  executed  in  the  north  or  north-east 
of  France.  But  the  special  interest  of  the  drawings  is  that  they 
are  evidently  copies  of  much  older  models  and  provide  a  valuable 
link  with  the  late  classical  art  of  some  two  or  three  centuries 
earlier.  The  work  is  very  sketchy,  the  movement  of  the  draperies 
indicated  by  lightly  scribbled  strokes  of  the  pen,  the  limbs 
elongated,  the  shoulders  humped — ^all  characteristic  features 
which  are  repeated  in  the  later  Anglo-Saxon  work.  The  drawings 
of  the  Utrecht  Psalter  are  clearly  typical  examples  of  a  style 
which,  founded  on  Roman  modcb,  must  at  one  time  have  been 
widely  practised  in  western  Europe.  For  instance,  there  are 
traces  of  it  in  such  a  centre  as  St  Gallon  in  Switzerland,  and 
there  are  extant  MSS.  of  the  Psychomachia  of  Prudentius  (a 
favourite  work)  with  drawings  of  this  character  which  were 
executed  in  France  in  the  xoth  century.  But  the  style  does 
not  appear  to  have  taken  much  hold  on  the  fancy  of  continental 
artists.  It  was  reserved  for  England  to  welcome  and  to  make 
this  free  drawing  her  own,  and  to  develop  it  especially  in  the 
great  school  of  illumination  at  Winchester.  Introduced  probably, 
in  such  examples  as  the  Utrecht  Psalter  and  copies  of  the  Psycho- 
machia, this  free  drawing  of  semi-classical  origin  had  fully 
established  itself  here  in  the  course  of  the  loth  century,  and 
by  that  time  had  assumed  a  national  character.  A  fair  number 
of  MSS.  of  the  loth  and  i  ith  centuries  which  issued  from  the 
Winchester  school  are  still  to  be  seen  among  the  collections 
of  the  British  museum,  in  most  of  which  the  light  style  of  outline 
drawing  with  the  characteristic  fluttering  drapery  is  more  or 
less  predominant,  although  body  colours  were  also  fredy  em> 
ployed  in  many  examples.  But  the  most  elaborate  specimen 
of  Anglo-Saxon  illumination  of  the  loth  century  is  one  belonging 
to  the  duke  of  Devonshire:  the  BenedUtional  of  the  see  of 
Winchester,  executed  under  the  direction  of  ^theiwold,  bishop 
from  963  to  984,  which  contains  a  series  of  miniatures,  in  this 
instance  in  body  colours,  but  drawn  in  the  unmistakable  style 
of  the  new  school.  In  the  scheme  of  decoration,  however, 
another  influence  is  at  work.  As  England  had  sent  forth  its 
early  Celtic  designs  to  modify  the  art  of  the  Frankish  empire, 
so  the  Carolingian  style  of  ornament  now,  in  its  turn,  makes 
its  way  into  this  country,  and  appears  in  the  purely  ornamental 
details  of  the  Anglo-Saxon  illuminated  volumes.  The  frames 
of  the  miniatures  are  chiefly  composed  of  conventional  foliage, 
and  the  same  architectural  leaf-mouldings  of  classical  origin 
which  are  seen  in  the  foreign  MSS.  are  here  repeated.  Profuse 
gilding  also,  which  is  frequently  applied,  sometimes  with  silver, 
is  due  to  foreign  influence.  But  this  character  of  decoration 
soon  assumed  a  national  cast.  Under  the  hands  of  the  Anglo- 
Saxon  artist  the  conventional  foliage  flourished  with  greater 
freedom;  and  the  colouring  which  he  applied  was  generally 
softer  and  more  harmonious  than  that  which  was  employed 
abroad.  Examples  of  outline  drawing  of  the  best  type  exist 
in  the  Harleian  Psalter  (No.  2904),  of  the  same  period  as  the 
iCihelwold  Benedictianal ,  in  the  register  of  New  Minster 
(Stowe  MS.  Q44).  A.D.  1016-1020;  and  in  the  Prudentius 
(Cotton  MS.  Cleop.  C.  viii.).  executed  early  in  the  nth  century. 
With  the  Norman  Conquest  naturally  great  changes  were 
effected  in  the   illumination  of  English  MSS.,  as  in  other 
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branches  of  art;  no  doubt  to  the  ultinuite  improvement  of 
EngUah  draughtsmanship.  Left  to  itself  the  outline  drawing 
fOf^.^^  of  the  Anglo-Saxons,  inclining  as  it  did  to  afifectation, 
would  probably  have  sunk  into  fantastic  exaggeration 
and  feebleness.  Brought  more  directly  under  Norman  domination 
it  resulted  in  the  fine,  bold  freehand  style  whidi  is  conspicuous 
in  MSS.  executed  in  England  in  the  next  three  centuries.  Then 
we  come  to  the  period  when  the  art  of  illumination  is  brought 
into  line  in  the  countries  of  western  Europe,  in  En^and  and  in 
France,  in  Flanders  and  in  western  Germany,  by  the  splendid 
outburst  of  artistic  sentiment  of  the  i  ith  century.  This  century 
is  the  period  of  large  folios  providing  ample  space  in  their  pages 
for  the  magnificent  initial  lettera  drawn  on  a  grand  scale  which 
are  to  be  seen  in  the  great  Bibles  and  psalters  of  the  time.  The 
leading  feature  is  a  wealth  of  foliage  with  twining  and  interlacing 
branches,  among  which  human  and  animal  life  is  freely  intro- 
duced, the  whole  design  being  thrown  into  relief  by  brilliant 
colours  and  a  generous  use  of  gold.  The  figure  drawing  both  in 
miniatures  and  initials  is  stiff,  the  figures  elongated  but  bold,  and 
with  sweeping  lines  in  the  draperies;  and  a  tendency  to  repre- 
sent the  latter  clinging  closely  to  the  limbs  is  a  legacy  of  the 
tradition  of  the  later  Hassiral  style.  In  England  the  school  of 
Winchester  appears  to  have  maintained  the  same  excellence 
after  the  Norman  Conquest  as  before  it.  A  remarkable  MS. 
(Cotton,  Nero  C.  iv.),  a  psalter  of  about  the  year  1160,  with  a 
series  of  fine  miniatures,  is  a  good  example  of  its  work.  In 
France,  Flanders  and  western  Germany  we  find  the  same 
energy  in  producing  boldly  ornamented  volumes,  as  in  England; 
a  certain  heaviness  of  outline  distinguishing  the  work  of  the 
Flemish  and  German  artists  from  that  of  the  English  and  French 
schools.  Such  MSS.  as  the  Stavdot  Bible  (Brit.  Mus.,  Add.  MS. 
28,107),  of  the  dose  of  the  xith  century,  the  Bible  of  Floreffe 
(Add.  MS.  17,737-17,738),  of  about  the  3rear  1160,  and  the 
Worms  Bible  (Harl.  MS.  2803-2804),  of  the  same  time,  are  fine 
spedmens  of  Flemish  and  German  w<^ 

It  is  towards  the  dose  of  the  x  2th  century  and  in  the  beginning 
of  the  X3th  century  that  the  character  oi  illumination  settles 
down  on  more  conventional  lines.  Hitherto  gold  had 
been  applied  in  a  liquid  state;  now  ft  is  laid  on  in  leaf 
and  is  highly  burnished,  a  process  which  lends  a  brilliant 
effect  to  initial  and  miniature.  A  great  change  passes  over  the 
face  of  things.  The  large,  bold  style  gives  place  to  the  minute. 
Volumes  decrease  in  size;  the  texts  are  written  in  dose-packed 
characters;  the  large  and  simple  is  superseded  by  the  small  and 
decorated.  The  period  has  arrived  when  book  ornamentation 
becomes  more  settled  and  accurately  defined  within  limits, 
and  starts  on  the  course  of  regulated  expansion  which  was  to 
run  for  three  hundred  years  down  to  the  close  of  the  X5th  century. 
In  the  13th  century  the  historiated  or  miniature  initial,  that  is, 
the  initial  letter  containing  within  its  limits  a  miniature  illustrat- 
ing the  subject  of  the  immediate  text,  is  established  as  a  favourite 
detail  of  ornamentation,  in  addition  to  the  regular  independent 
miniature.  Such  initials  form  a  prominent  feature  in  the  pretty 
little  Bibles  which  were  produced  in  hundreds  at  this  period. 
But  a  still  more  interesting  subject  for  study  is  the  development 
of  the  border  which  was  to  have  such  a  luxuriant  growth  in  the 
13th,  14th  and  isth  centuries.  Commcndng  as  a  pendant 
from  the  initial,  with  terminal  in  form  of  bud  or  cusp,  it  gradually 
pushes  its  way  along  the  margins,  unfolding  foliage  as  it  pro- 
ceeds, and  in  course  of  time  envelopes  the  entire  page  of  text  in 
a  complete  framework  formulating  in  each  country  a  national 
style. 

In  the  mmiatures  of  the  X3th  century  the  art  of  England,  of 
France,  and  of  the  Low  Countries  runs  very  much  in  one  channd. 
The  Flemish  art,  however,  may  be  generally  distinguished  from 
the  others  by  the  heavier  outline  already  noticed.  The  French 
art  is  exquisitely  exact  and  dean-cut,  and  in  its  best  examples 
it  is  the  perfection  of  neat-handedness.  English  art  is  perhaps 
less  exact,  but  makes  up  for  any  deficiency  in  this  direction  by 
its  gracefulness.  However,  there  is  often  little  to  choose  between 
the  productions  of  the  three  countries,  and  they  are  hard  to 
-*•*'> :->^uish.    As  an  aid  for  such  distinction,  among  small 
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differences,  we  may  notice  the  copper  tone  of  French  gold 
contrasting  with  the  purer  metal  in  English  MSS.;  and  the 
favour  shown  to  deep  ultramarine  appears  to  mark  French 
work.  But,  besides  actual  illuminatexl  miniature  painting, 
there  is  also  a  not  inconsiderable.amount  of  freehand  illustrative 
drawing  in  the  MSS.  In  this  particular  the  English  artist  main- 
tains the  excellence  of  woik  which  distinguished  his  ancestors. 
Such  series  of  delicate  drawings,  slightly  tinted,  as  those  to  be 
seen  in  the  famous  Queen  Mary's  Psalter  (Royal  MS.  a  B.  vii.), 
and  in  other  MSS.  of  the  13th  and  X4th  centuries  in  the  British 
Museum,  are  not  surpassed  by  any  similar  drawings  done  at  the 
same  period  in  any  other  country.  In  the  X3th  century  also 
comes  into  vogue  the  highly  decorated  diaper-work,  generally 
of  loxenges  or  chequered  patterns  in  brilliant  colours  and  bristly 
burnished  gdd.  These  fill  the  backgrounds  of  miniatorcs  and 
initials,  together  with  other  forms  of  decoration,  such  as  sheets 
of  gold  stippled  or  surface-drawn  in  various  designs.  Diapering 
continued  to  be  practised  in  all  three  countries  down  into  the 
i$th  century;  and  in  particular  it  is  applied  with  exquisite 
effect  in  many  of  the  highly-finished  MSS.  of  the  artists  of  Paris. 

To  return  to  the  growth  of  the  bordeis:  ihtse  continne  to 
be  generally  of  one  style  in  both  England  and  France  and  ia 
Flanders  during  the  13th  century;  but,  when  with  the  opening 
of  the  X4th  century  the  conventional  foliage  begins  to  expand. 
a  divergence  ensues.  In  France  and  Flanders  the  three-pointed 
leaf,  or  ivy  leaf,  appears,  which  soon  becomes  fixed  and  flourislKS 
as  a  typical  detail  of  ornament  in  French  illumination  of  the 
14th  and  15th  centuries.  In  England  there  is  less  convemion, 
and  along  with  formal  brandies  and  leafage,  natural  growths, 
such  as  daisy-buds,  acorns,  oak  leaves,  nuts,  &c,  are  also 
represented. 

Meanwhile  German  illumination,  which  in  the  large  MSS.  of 
the  1 2th  century  had  given  high  prom^,  in  the  foOowing 
centuries  falls  away  and  becomes  detached  from  the 
western  schools,  and  is,  as  a  general  rule,  of  inferior 
quah'ty,  although  in  the  xjth  centiixy  fine  examples  are  still  to 
be  met  with.  Dark  outlines  and  backgrounds  of  highly-bttmished 
gold  are  in  favour.  At  present,  however,  there  is  not  suffiricnt 
published  material  to  enable  us  to  pass  a  definite  judgment  on 
the  value  ol  German  illumination  in  the  later  middle  ages. 
But  the  researches  of  scholars  are  beginning  to  localixe  particular 
styles  in  certain  centres.  F<Mr  example,  in  Bohemia  there  was 
a  school  of  illumination  of  a  higher  dass,  which  seems  later 
to  have  had  an  influrnre  on  Enigliah  art,  as  wffl  be  notkcd 
presently. 

We  must  now  turn  to  Italy,  which  has  been  left  on  one  side 
during  our  examination  of  the  art  of  the  more  western  ooontiies. 
In  attempting  to  bridge  the  gap  which  severs  the  later  j^ta^ 
dassical  style  of  Rome  from  the  medieval  art  of  Italy, 
much  must  be  left  to  conjecture.  That  a  debased  dassical 
style  of  drawing  was  employed  in  the  earlier  centuries  of  the 
middle  ages  we  cannot  doubt.  Such  a  MS.  as  the  Ashbomham 
Genesis  of  the  7th  century,  which  contains  pictures  of  a  some- 
what rude  character  but  based  apparently  upon  a  recollectioB 
of  the  classical  drawing  of  earlier  times,  and  which  appears  to 
be  of  Italian  origin,  serves  as  a  link,  however  sU^t.  CcMnicg 
down  to  a  later  period,  the  primitive  native  art  of  the  Frankish 
empire,  as  we  have  seen,  extended  into  nortton  Italy  under  the 
name  of  Franco-Lombvdic  ornamentation;  and  we  have  ako 
seen  how  the  art  of  the  Byzantine  school  reacted  on  the  art  of 
the  southern  portion  of  the  country.  Hence,  in  the  middk 
ages,  the  ornamentation  of  Italian  MSS.  appears  to  move  on 
two  leading  lines.  The  first,  which  we  owe  to  the  Byxaniine 
influence,  in  which  figure-drawing  is  the  leading  idea,  foQows 
the  old  dassical  method  and,  showing  a  distinctly  Greek  impress, 
leads  to  the  style  which  we  recognize  as  Italian  par  txcdUmct^ 
and  which  is  seen  most  effectively  manifested  in  the  works  of 
Ciroabue  and  Giotto  and  of  allied  schools.  In  this  style  the 
colouring  is  generally  opaque:  the  flesh  tints  being  laid  over  a 
foundation  of  deep  olive  green,  which  imparts  a  swarthy  com- 
plexion to  the  features— a  practice  also  common  in  Byaantioe 
art.    The  other  line  is  that  of  the  Lombardic  style  whkh,  hke 
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tlie  CdtkKhool  of  the  British  Isles,  was  an  ut  almost  exclusively 
of  pure  ornament,  of  intricate  interladngs  of  arabesques  and 
animal  forms,  with  bright  colouring  and  ample  use  of  gold. 
The  Lombardic  style  was  employed  in  certain  centres,  as,  for 
ciampk,  at  Monte  Cassino,  whoe  in  the  xzth,  lath  and  13th 
centuries  brilliant  examples  were  produced.  But  it  was  not 
destined  to  stand  before  the  other,  stronger  and  inherently 
more  artistic,  style  which  was  to  become  national.  Still,  its 
scheme  of  brighter  colouring  and  of  general  ornament  seems  to 
have  had  an  elect  up<m  kter  productions,  if  we  are  not  mistaken 
io  reoogniang  something  of  its  influence  in  such  designs  as  the 
inicrlaMd  white  vine-branch  borders  which  are  so  con^cuous 
in  Italian  MSS.  of  the  period  of  the  Renaissance. 

The  progress  of  Italian  illumination  in  the  style  influenced 
by  the  Byzantine  element  is  of  particular  interest  in  the  general 
history  of  art,  on  account  of  the  rapidity  with  which 
it  grew  to  maturity,  and  the  splendour  to  which.it 
-  attained  in  the  x$tn  century.  Of  the  eariier  centuries 
the  existing  examples  are  not  many.  That  Italian  artists  were 
capable  of  great  things  as  far  back  as  the  12th  century  is  evident 
from  their  frescoes.  We  may  notice  the  curious  occurrence  of 
two  very  masterly  paintings,  the  death  of  the  Virgin  and  the 
Virgin  enthroned,  drawn  with  remarkable  breadth  in  the  Italian 
style,  in  the  Wimchesttr  Psalter  (Cottonian  MS.  Mero  C.  iv.) 
of  the  middle  of  that  century,  as  a  token  of  the  poaaibilities  of 
ItaJtan  illumination  at  that  date;  but  generally  there  is  little 
to  show.  Even  at  the  hfgin>iing  of  the  X4th  centvry  most  of  the 
specimens  are  of  an  ordinary  character  and  betray  a  want  -ot 
skill  in  striking  contraat  with  the  highly  artistic  productions 
of  the  Northern  schools  of  England  and  France  at  the  same 
period.  But,  though  inferior  artistically,  Italian  book  omamentfr- 
tioD  had  by  this  time  been  so  far  influenced  by  the  methods 
of  those  spools  as  to  fall  into  line  with  them  in  the  general 
system  of  decocatioa.  The  miniature,  the  initial,  the  miniature- 
initial  and  the  border — all  have  their  place  and  are  subject 
to  the  same  laws  of  development  as  in  the  other  schools.  But, 
ooce  started,  Italian  illumination  in  the  14th  century,  especially 
In  Florence,  expanded  with  extraordinary  energy.  We  may 
dte  the  Royal  MS.  6,  E.  ix.,  containing  an  address  to  Robert 
of  Anjoo,  king  of  Sicfly,  X354-X342,  aiul  the  Add.  MS.  37,428  of 
legends  oi  the  saints,  of  about  the  year  X370,  as  instances  of  very 
6ne  miniatuxe-work  of  the  Florentine  type.  As  the  century 
advances,  Italian  Illumination  becomes  more  prolific  and  is 
extended  to  all  clasMs  of  MSS.,  the  large  volumes  of  the  Decretals 
tnd  other  law  books,  and  still  more  the  great  folio  choral  books, 
in  particular  affording  ample  space  for  Uie  artist  to  exercise  his 
fancy.  As  was  natoxal  from  the  contiguity  of  the  two  o>untries, 
u  well  u  from  political  causes,  France  and  Italy  influenced 
each  other  in  the  art.  In  many  MSS.  of  the  Florentine  school 
(he  French  inflttcnce  is  very  marked,  and  on  the  other  hand, 
Italian  influence  is  exercised  eqiedally  in  MSS.  of  the  southern 
provinces  of  Fraxice.  Italian  art  of  this  period  also  in  some 
degree  affected  the  illumination  of  southern  German  MSS. 

Wc  have  also  to  note  the  occurrence  in  Italy  in  the  X4th  century 
of  food  illttstrative  outHne  drawings,  generally  tinted  in  light 
coioms;  and  occasionally  wc  meet  with  a  wonderfully  bright 
style  of  tUumination  of  a  lighter  cast  of  colouring  than  usually 
pRvaib  in  Italian  art :  such  as  may  be  seen  in  a  MS.  of  Durandus 
Otimmit^fdii  (Brit.  Mus.,  Add.  MS.  lifizt)  containing  an 
cxqmsite  series  of  initials  and  borders. 

Taking  a  gacnl  view  of  the  character  of  European  illumina> 
tioa  in  the  X4th  century,  it  may  be  described  as  an  art  of  great 
mvcation  and  flexibility.  The  rigid  exacUess  of  the  X3th 
century  b  replaced  by  flowing  lines,  Just  as  the  stiff,  formal 
strokes  of  the  handwriting  of  that  century  was  exchanged  for 
a  more  cunelve  and  easy  style.  The  art  of  each  individual 
cottatry  now  developed  a  national  type  of  its  own,  which  again 
branched  off  into  the  different  styles  of  provincial  schools, 
for  example,  in  the  eastern  counties  of  England  a  very  fine 
•chool  of  tUnraination,  the  East  Anglian,  was  esUblished  in  the 
tint  half  of  the  century  and  produced  a  series  of  beautiful  MSS., 
Mch  as  the  Armidd  PsoUer  (No.  83)  in  the  British  Museum. 


By  the  end  of  the  century  the  borders  had  developed  on 
national  lines  so  fully  as  to  become,  more  than  any  other  detail 
in  the  general  scheme,  the  readiest  means  of  identifying 
the  country  of  origixL  First  as  to  the  English  border: 
the  favour  shown  to  the  introduction  of  natural  growths 
among  the  conventional  foliage  thrown  out  fh>m  the 
frame  into  which  the  border  had  by  this  time  expanded  has 
already  been  noticed.  But  now  a  new  feature  is  introduced. 
The  frame  up  to  this  time  had  consisted  generally  of  conventional 
branches  with  bosses  at  the  comers.  Now  it  is  divided  more 
into  compartments  within  which  twining  coUs  of  ornament 
resembling  cut  feather-work  are  common  details;  and  feathery 
scrolls  fill  the  comer-bosses  and  are  attached  to  other  parts 
of  the  frame;  while  the  foliage  thrown  out  into  the  margin 
takes  the  form  of  s|»ays  of  curious  lobe-  or  spoon-shaped  and 
lozenge-shaped  leaves  or  flowers,  with  others  resembling  curled 
feathers,  and  with  cup-  and  trumpet-shaped  flowers.  This  new 
style  of  border  is  contemporaneous  with  the  appearance  of  a 
remarkably  brilliant  style  in  the  miniatures,  good  in  drawing 
and  rich  in  colouring;  and  an  explanation  for  the  change  has 
been  sought  in  forei^  influence.  It  has  been  suggested,  with 
some  plausibility,  that  this  influrnfe  comes  from  the  school  of 
Prague,  through  the  maniage  of  Richard  II.  with  Arme  of 
Bohemia  in  X383.  However  this  may  be,  there  certainly  is  a 
deddedly  (Serman  sentiment  in  the  feathery  scroUs  just  described. 

Turning  to  the  French  border,  we  find  towards  the  dose  of 
the  X4th  century  that  the  early  ivy-leaf  pendant  has  now  invaded 
an  the  margins  aiul  that  the  page  is  set  in  a  conventional  frame 
throwing  off  on  every  side  sprigs  and  waving  scrolls  of  the  con- 
ventional ivy  foliage,  dften  also  accompanied  with  very  delicate 
compact  tracery  of  minute  flower-work  filling  the  background 
of  the  frame.  Nothing  can  be  more  charming  than  the  effect 
of  such  borders,  in  which  the  general  design  is  under  perfect 
controL  The  charaaer,  too,  of  the  French  miniature  of  this 
period  harmonises  thoroughly  with  the  brilliant  border,  com- 
posed  as  it  is  very  largdy  of  decorativeelements,  such  as  di^iered 
patterns  and  details  of  burnished  gold.  In  the  Low  Countries, 
as  was  natural,  the  influence  of  French  art  continued  to  have 
great  weight,  at  least  in  the  western  provinces  where  the  style 
of  illumination  followed  the  French  lead. 

The  Italian  border  in  its  ordinary  form  was  of  independent 
character,  althoui^  following  the  methods  of  the  West.  Thrown 
out  from  the  initial,  it  first  took  the  fonh  of  pendants  of  a 
pecuUariy  heavy  conventional  curling  foliage,  associated,  as 
progress  was  made,  with  slender  rods  jointed  at  intervals  with 
bud-like  ornaments  and  extending  along  the  margins;  at  length 
expanding  into  a  frame.  The  employment  of  gilt  spots  or 
pellets  to  fill  spaces  in  the  pendants  and  borders  becomes  very 
marked  as  the  century  advances.  They  are  at  first  in  a  simple 
form,  but  they  gradually  throw  out  rays,  and  in  the  latter  shape 
they  become  the  chief  constituents  of  one  kind  of  border  of  the 
xsth  century. 

Illumination  in  the  xsth  century  enters  on  a  new  phase. 
The  balance  is  no  longer  evenly  maintained  between  the  relative 
values  of  the  miniature  and  the  border  as  factors 
in  the  general  scheme  of  decoration.  The  influence 
of  a  new  sentiment  in  art  makes  itself  felt  more  and 
more;  the  flat  treatment  of  the  miniature  gradually  gives  place 
to  troe  laws  of  perspective  axid  of  figure-drawing,  and  to  the 
depth  and  atmospheric  effects  of  modem  painting.  Miniature 
painting  in  the  decoration  of  MSS.  now  became  more  of  a  trade; 
what  in  old  times  had  been  done  in  the  doisier  was  now  done 
in  the  shop;  axtd  the  professional  miniaturist,  working  for  his 
own  fame,  took  the  plaix  of  the  nameless  monk  who  worked 
for  the  credit  of  his  house.  Henceforth  the  miniature  occupies 
a  more  important  pUce  than  ever  in  the  illuminated  MS.; 
while  the  border,  irith  certain  important  exceptions,  is  apt  to 
recede  into  an  inlerior  position  and  to  become  rathor  an  orna- 
mental adjunct  to  set  off  the  miniature  than  a  work  of  art 
claiming  equality  with  it. 

Continuing  the  survey  of  the  several  national  styles,  we  shall 
have  to  witness  the  final  supersession  of  the  older  styles  of 


ins 


3i8 


ILLUMINATED  MSS. 


England  and  France  by  the  later  developments  of  Italy  and 
Flanders.  We  left  English  iliumination  at  the  dose  of  the  14th 
century  strengthened  by  a  fresh  infusion  of  anMirenily  a  foreign, 
perhaps  Bohemian,  source.  The  style  thus  evolved  marks  a 
brilliani  but  short-lived  epoch  in  English  art.  It  is  not  confined 
to  MSS.,  but  appears  ako  in  the  paintings  of  the  time,  as,  for 
example,  m  the  portrait  of  Richard  II.  in  Westminster  Abbey 
and  in  that  in  the  Wilton  triptych  belonging  to  the  carl  of 
Pembroke.  Delicate  but  brilliant  coburing,  gold  worked  in 
stippled  patterns  and  a  careful  modelling  of  the  human  features 
are  its  charaaeristics.  In  MSS.  also  the  decorative  borders,  of 
the  new  pattern  already  described,  are  of  exceptional  richness. 
Brilliant  examines  of  the  style,  probably  executed  for  Richard 
himself,  may  be  seen  in  a  magnificent  Bible  (Royal  MS.  i,  E. 
ix.),  and  in  a  series  of  cuttings  from  a  missal  (Add.  MS.  29,704- 
>9*705)  in  the  British  Museum.  But  the  promise  of  this  new  school 
was  not  to  be  fulfilled.  The  same  style  of  border  decoration 
was  carried  into  the  15th  century,  and  good  examples  are  found 
down  to  the  middle  of  it,  but  a  general  deterioration  soon  sets 
in.  Two  MSS.  must,  however,  be  specially  mentioned  as  sur- 
viving  instances  of  the  fine  type  of  woii^  which  could  still  be 
turned  out  early  in  the  century;  and,  curiously,  they  are  both 
the  productions  of  one  and  the  same  illuminator,  the  Dominican, 
John  Siferwas.  The  first  is  a  fragmentary  Lectionary  (Brit. 
Mus.,  Hari.  MS.,  7026)  executed  for  John,  Lord  Lovel  of  Tich- 
mersh,  who  died  in  1408;  the  other  is  the  famous  Sherborne 
Missal,  the  property  oi  the  duke  of  Northumberland,  a  large 
volume  completed  about  the  same  time  for  the  Benedictine  abbey 
of  Sherborne  in  Dorsetshire.  Certainly  other  MSS.  of  equd 
excellence  must  have  existed;  but  they  have  now  perished. 
After  the  middle  of  the  i  sth  century  English  illumination  may 
be  said  to  have  ceased,  for  the  native  style  disappears  before 
foreign  imported  art.  This  failure  is  sufficiently  accounted  for 
by  the  political  state  of  the  country  and  the  distractions  of  the 
War  of  the  Roses. 

In  France  the  i  sth  century  opened  more  auspiciously  for  the 
art  of  illumination.  Brilliant  colouring  and  the  diapered  back- 
ground glittering  with  gold,  the  legacy  of  the  previous  century, 
still  continue  in  favour  for  some  time;  the  border,  too.  of  ivy- 
leaf  tracery  still  holds  its  own.  But  in  actual  drawing  there  are 
signs,  as  time  advances,  of  growing  carelessness,  and  the  artist 
appears  to  think  more  of  the  effect  of  colour  than  of  draughts- 
manship. This  was  only  natural  at  a  time  when  the  real  land- 
scape began  to  replace  the  background  of  diaper  and  conventional 
rocks  and  trees.  In  the  first  quarter  of  the  century  the  school 
of  Paris  comes  prominently  to  the  front  with  such  magnificent 
volumes  as  the  Book  of  Hours  of  the  regent,  John  Plantagenet, 
duke  of  Bedford,  now  in  the  British  Museum;  and  the  companion 
MS.  known  as  the  Sobieski  Hours,  at  Windsor.  In  these  examples, 
as  is  always  the  case  with  masterfMeccs,  we  see  a  great  advance 
upon  earlier  methods.  The  miniatures  are  generally  exquisitely 
painted  in  brilliant  colours  and  the  drawing  is  of  a  high  standard; 
and  in  the  borders  now  appear  natural  flowers  intermingled 
with  the  conventional  tracery — a  new  idea  which  was  to  be 
carried  further  as  the  century  advanced.  The  Psalter  executed 
at  Paris  for  the  boy-king  Henry  VI.(Cotton  MS.  Domitian  A. 
xviii.)  is  another  example  of  this  school,  rather  of  earlier  type 
than  the  Bedford  MS.,  but  beautifully  painted.  In  all  three 
MSS.  the  borders  show  no  lack  of  finish;  they  are  of  a  high 
standard  and  are  worthy  of  the  miniatures.  But  perhaps  the 
very  finest  miniature-work  to  be  found  in  any  MS.  of  French 
origin  of  this  period  is  the  breviary  (Hari.  MS.  2897)  illuminated 
for  John  the  Fearless,  duke  of  Burgundy,  who  was  assassinated 
in  14 1 9.  It  could  hardly  be  surpassed  in  refinement  and  minute- 
ness of  detail. 

Development  towards  the  modem  methods  of  painting 
moves  on  rapidly  with  the  century.  First,  the  border  in  the 
middle  period  grows  florid;  the  simpler  ivy-spray  design,  which 
had  held  its  position  so  long,  is  gradually  pushed  away  by  a 
growth  of  flowering  scroUs,  with  flowers,  birds  and  animal 
and  insect  life  introduced  in  more  or  less  profusion.  But  hence- 
forward deterioration  increases,  and  the  border  becomes  sub- 


sidiary. In  the  case  of  miniatures  following  the  old  pattens 
of  the  devotional  and  liturgical  books,  a  certain  restraint  stiD 
prevails,  but  with  those  in  other  works,  histories  and  romances 
and  general  literature,  where  the  paintings  are  devised  by  the 
fancy  of  the  artist,  the  advance  is  rapid.  The  recognitioa  of 
the  natural  landscape,  the  perception  of  atmospheric  effects 
now  guide  the  artist's  brush,  and  the  modem  French  school 
of  the  second  half  of  the  15th  century  is  fairiy  established. 
The  most  celebrated  leaders  of  this  school  were  Jean  Foacqoct 
of  Tours  and  his  sons,  many  (rf  whose  works  still  bear  witness 
to  their  skUL  In  the  MSS.  of  this  school  the  influence  of  the 
Flemish  contemporary  art  is  very  obvious;  and  before  the 
advance  of  that  art  French  illumination  receded.  A  certain 
hardness  of  surface  and  want  of  depth  characterise  the  French 
work  of  this  time,  as  well  as  the  practice  of  employing  gilt 
hatching  to  obtain  the  high  lights.  This  practice  is  canied  to 
excess  in  the  latest  examples  crf^  French  illumination  in  the  early 
part  of  the  i6th  century,  when  the  art  became  mechanical  and 
overloaded  with  orxjunent,  and  thus  expired. 

It  has  been  seen  that  the  Flemish  school  of  iHttmination  in 
the  13th  and  14th  centuries  followed  the  French  modeL  Is 
the  15th  century,  while  the  old  tradition  continued  in  force  for 
a  while,  the  art  developed  on  an  independent  line;  and  in  the 
seo>nd  half  of  the  century  it  exercised  a  widespread  influence 
on  the  neighbouring  countries,  on  France,  on  Holland  and  oa 
Germany.  This  development  was  one  oif  the  icsults  of  the 
industrial  and  artistic  activity  of  the  Low  Coixntiics  at  thb 
period,  when  the  school  of  the  Van  Eycks  and  their  followers, 
and  of  other  artists  of  the  great  and  wealthy  cities,  socfa  as 
Brages,  Antwerp,  Ghent,  were  so  prolific  The  Flemish  minia- 
tures naturally  followed  on  the  lines  of  painting.  The  new  style 
was  essentially  modem,  freeing  itself  from  the  traditions  d 
medieval  illumination  and  copying  nature.  Under  the  hand  U 
the  Flemish  artist  the  landscape  attained  to  great  perfectioo, 
softness  and  depth  of  colouring,  the  leading  attribute  of  the 
school,  lending  a  particular  charm  and  sense  of  reality  to  his 
out-door  scenes.  His  closer  observation  of  nature  is  testified 
also  in  the  purely  decorative  part  of  hb  work.  Flowers,  insects, 
birds  and  other  natural  objects  now  frequent  the  border,  the 
origin  of  which  is  finally  forgotten.  It  oases  to  be  a  omnectcd 
growth  wandering  round  the  page;  it  becomes  a  flat  frame 
of  dull  gold  or  cdour,  over  whkh  asolated  objects,  flowers, 
fruits,  insects,  butterflies,  are  strewn,  painted  with  naturalistic 
accuracy  and  often  made,  by  means  of  strong  shadows,  to  stand 
out  in  relief  against  the  background.  This  practice  was  sooa 
carried  to  florid  excess,  and  all  kinds  of  objects,  indading  jewels 
and  personal  ornaments,  were  pressed  into  the  service  of  the 
border,  in  addition  to  the  deuils  cofMed  from  nature.  Tbe  soft 
beauty  of  the  later  Flemish  style  proved  very  attractive  to  the 
taste  of  the  day.  with  the  result  that  it  maintained  a  higi 
standard  well  on  into  the  16th  century,  the  only  rivab  being 
the  MSS  of  Italian  art.  The  names  of  celebrated  miniaturists, 
such  as  Memlinc,  Simon  Bem'ng  of  Ghent,  Gerard  of  Bruges, 
are  associated  with  its  productions;  and  many  famoos  extant 
examples  bear  witness  to  the  excellence  to  which  it  attained. 
The  Grimani  Breviary  at  Venice  is  one  of  the  best  known  MSS. 
of  the  school;  but  almost  every  national  library  has  spccimcBS 
to  boast  of.  Among  those  in  the  British  Museum  may  be 
mentioned  the  breviary  of  Queen  Isabella  of  ^>ain  (Add.  MS. 
z8,85i);the  Book  of  Hoursof  Juanaof  Castille(Add.  MS.  18.852). 
a  very  beautiful  Book  of  Hours  executed  at  Bruges  (EgertMi 
MS.  2125);  another  exquisite  but  fragmentary  MS.  of  the  same 
type  (Add.  MS.  24,098)  and  cuttings  from  a  calendar  of  the 
fiioiiest  execution  (Add.  MS.  18,855)  ascribed  to  Beniiig  of  Ghent, 
a  series  of  large  sheets  of  genealogies  of  the  royal  houses  of 
Portugal  and  Spain  (Add.  MS.  12,531)  by  the  same  master  and 
others,  and  Ute  additions  to  the  Sforsa  Book  of  Hours  (Add. 
MS.  34.294)* 

But,  besides  the  brilliantly  coloured  style  of  Flemish  iQumin*- 
tion  which  has  been  described,  there  was  another  which  was 
practised  with  great  effect  in  the  15th  century.  This  was  the 
simpler  style  of  drawing  in  white  ddicatdy  shaded  to  indicate 
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tbc  toolovr  of  Bgunt  and  the  foldi  o(  dnpciy,  be  knom  i> 
piuHU  tx  MiMlni  irii.  It  wu  no[  indeed  coDfined  to  Ihc 
Flrmali  icboob,  but  wu  pndiaed  ilso  lo  lomt  ninil  and  lo 
food  effect  ia  Dorthen  France,  and  also  in  HoUaod  and  Olhcr 
countriea;  but  the  centre  of  iti  acl[vity  appeari  10  have  been 
m  the  Lo>  Countriei.  Tbe  eicellence  to  which  ll  attained 
Buy  be  Acen  in  tbe  MSS.  of  tbe  Uirada  it  Notire  Damt  now 
Is  Paria  and  tbe  Bodleian  Libniy,  wbich  wire  eiecuted  for 
Philip  the  Good,  duke  of  Burpuid)',  Id  the  middle  of  the  i5Ih 

Of  tbe  Dutch  adMrnl  of  Diuinliutlaa,  which  wai  connected 
*ilh  that  of  FUnden,  there  i*  little  to  be  laid.  Judging  from 
tiiMinc  taafta,  Ibe  an  m*  (tonally  of  a  more  nutic  and 
coanei  type.  There  are,  however,  uceptiona,  A  MS.  b  Ibc 
Brilitli  Unaeum  (Kini'i  MS.  j)  of  Ibe  beginaing  of  the  ijlh 
auoy  cODtaio*  kok*  from  tbe  tife  of  Christ  in  wbicb  the 
IcalBia  are  caielullv  modelled,  very  much  alter  the  ityle  of 
Eoflish  wotk  o(  the  aamc  time;  and  lome  of  tbe  apedmena  of 
Dnuh  woifc  In  caxales  (rii  are  aceUent. 

Cermaa  Oiimiinatioa  in  the  t5lh  century  appean  to  have 
taiiely  copied  the  Flemish  Uyle;  but  it  toti  Ibe  toii  qualiiiea 
of  ill  pattern,  and  in  decoration  it  inclined  lo  eitravagance. 
Where  Iht  FTemith  anisi  wu  con  lent  wilh  tingle  flowera  grace- 
folly  placed,  the  German  tilled  his  borders  wiih  itraggling  pLints 
lad  foliate  and  wilh  luge  Bourishcd  scnlU. 

Ilaliao  HhimiDaliOD,  which  had  developed  la  rapidly  Id  Ibe 
ittbcenlutj,  DOW  advanced  with  acceleralcd  pace  and  eipanded 
hua  a  variety  of  ttylea.  more  or  leo  kcal.  culuiinallng  in  Ibe 
oquirite  preductioDi  ol  the  classical  nnaiuance  in  the  litter 
haH  of  the  I  $th  cenlaiy.  As  in  the  other  national  tiyles  of  France 
aod  Flaoder*,  the  llahan  nuniaturiit  quickly  abandoned  Ibe 
coBveBtiooal  for  tbe  natural  landscape;  bul  with  more  character 
both  in  the  figuie.dnw{ng  and  In  the  actual  rtpreaentation  of 
KOKTj.  The  colouring  la  brilliant,  not  of  the  aollneu  of  Ibe 
Fleoiith  acbool,  but  of  itronger  and  harder  body;  the  outlina 
are  fim  and  criap  tad  details  well  delineated.  The  Florentine, 
the  Lonbard,  the  Veoetiu,  tbe  Neapolitan  and  other  schools 
Aoonhcd:  aod,  Ihougb  Ihcy  borroved  details  from  each  other, 
each  had  aepxthing  distinctive  io  iu  tcbeme  of  colouring.  The 
bolder dendoped on eeveral  liitea.  The  nyedgold  qwtiorstudi 
oe  pcOeU,  which  were  noliced  b  Ihe  141b  (tniury,  are  now 
gioaptd  ill  pralurion  along  the  maiiint  and  In  the  inienilces 
of  ddicata  flowering  and  other  designs.  Another  favourite 
detafl  ia  the  compoailion  ol  both  Initials  and  boidcn  was  the 
Iwimag  vine  lendril,  geneiaUy  in  white  or  gold  upon  a  coloured 
groutd,  appuenily  a  revival  of  the  interlacing  Lorabardic 
work  of  the  iilh  and  irlh  centuries.  At  hnt,  restrained  and  not 
too  csmplea,  it  hUs  the  body  ol 


idinleit 


more  and  nxire  dabonte.  Laitly  came  the  complelcd  solid 
Iraaie  inlo  which  are  btroduccd  arabesques,  vignettes,  candela. 

birds,  ftc.  and  all  ibal  the  lancy  led  by  the  spirit  oi  classical 
rcsaiHaDCC  ooold  auggest.  Among  tbe  principal  Italian  MSS- 
ellhc  istbesntaryiniba  British  Museum  there  are:  a  copy  of 
Pluttnfi  Lhit,  wilh  minialurci  in  a  remarkable  itylc  (Add. 
MS.  ttjit);  Arittolle's  £lMti,  Iranslaied  into  Spanish  by 
Cbtrlo,  pr^ict  of  \^aiia,  probably  eaeculed  In  Sicily  about 
MjSfAdd.  MS.  31,1)0);  a  breviary  of  SanUCroce  at  Florence. 
late  in  tbe  century  (Add.  MS.  a«,7]s};  Livy's  Hiilery  0/  Ikt 
Muattmtu  War,  of  Ibe  Neapolitan  school,  laic  In  the  century 
[Hail.  MS.  ]6«4);  and.  above  all.  Ihe  remarkable  Book  ol  Hours 
el  Boat  Slom  ol  Savoy  of  about  the  year  1440  (Add,  MS. 
M.>«i|;  beiidea  a  fail  Dambcr  of  MSS,  ethibiling  Ibe  rich 
tstouiof  of  the  Venetian  schooL 

Like  Ihat  of  the  French  and  Flemish  acbools,  Italian  niumina- 
tioe  twvived  inlo  Ibe  i6ib  cesiuiy,  and  for  a  lime  showed 
vigoer.  Very  elaborate  bordtn  ol  tbe  dioical  type  and  of 
•Nd  derign  wen  still  produced.    But.  as  in  other  countries,  it 
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Several  ol  tbe  moM  andenl  illattnnd  or  illuninated  MSS.  hava 
been  issued  wholly  or  panially  ■■  laesiraile,  vu,  Ttit  Ai^csvtn 
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ILLUMINATI— ILLUMINATION 


and  tbe  Cotteumu  pakograM  Vaikaaa,  the  iasue  of  which  was 
commenced  in  1905.  Excellent  photona^hic  reproductions  00  a 
reduced  scale  are  being  issued  by  the  British  Museum  and  by  tbe 
Bibliothdque  Nationale  in  Paris.  (E.  M.  T.) 

ILLUMINATI  (Lat.  iUuminare),  a  designation  in  use  from  the 
i$th  century,  and  applied  to,  or  assumed  by,  enthusiasts  of 
types  distina  from  eaich  other,  according  as  the  "  light  "  daimed 
was  viewed  as  directly  communicated  from  a  higher  source,  or  as 
due  to  a  clarified  and  exalted  condition  of  the  human  intelligence. 
To  the  former  class  belong  the  alumbrados  of  Spain.  Menendez 
Pelayo  (irst  finds  the  name  about  1492  (in  the  form  aluminados, 
1498),  but  traces  them  back  to  a  Gnostic  origin,  and  thinks  their 
views  were  promoted  in  Spain  through  influences  from  Italy. 
One  of  their  earliest  leaders,  bom  in  Salamanca,  a  labourer's 
daughter,  known  as  La  Beata  de  Piedrahita,  came  under  the 
notice  of  the  Inquisition  in  15x1,  as  claiming  to  bold  colloquies 
with  our  Lord  and  the  Virgin;  having  high  patrons,  no  decision 
was  taken  against  her  {Los  HeUredoxos  espaAoUs,  1881,  lib.  v.). 
Ignatius  Loyola,  while  studying  at  Salamanca  (1527)  was  brought 
before  an  ecclesiastical  commission  on  a  chazge  of  sympathy 
with  the  alumbrados,  but  escaped  with  an  admonition.  Others 
were  not  so  fortunate.  In  1529  a  congregation  of  unlettered 
adherents  at  Toledo  was  visited  with  scourging  and  imprison- 
ment. Greater  rigours  followed,  and  for  about  a  century  the 
alumbrados  afforded  many  victims  to  the  Inquisition,  especially 
at  Cordova.  The  movement  (under  the  name  of  lUuminis) 
seems  to  have  reached  France  from  Seville  in  1623,  and  attained 
some  proportions  in  Picardy  when  joined  (1634)  by  Pierre 
Gu6rin,  cur£  of  Saint-Georges  de  Roye,  whose  foUowers.  known 
as  Gu6rinets,  were  suppressed  in  1635  (Hermant,  Hist,  des 
kirisies,  1717).  Another  and  obscure  body  of  JUuminis  aaae 
to  light  in  the  south  of  France  in  1722,  and  appears  to  have 
lingered  till  1794,  having  affinities  with  those  known  contem- 
poraneously in  this  country  as  "  French  Prophets,"  an  offshoot 
of  the  Camisards.  Of  different  dass  were  the  so-called  lUuminati, 
better  known  as  Rosicrucians,  who  claimed  to  originate  in  1422, 
but  rose  into  notice  in  1537;  a  secret  sodety,  combining  with 
the  mysteries  of  alchemy  the  possession  of  esoteric  principles 
of  religion.  Their  positions  are  embodied  in  three  anonymous 
treatises  of  1614  (Richard  et  Giraud,  Did.  de  la  UUol.  cath.). 
A  short-lived  movement  of  republican  freethought,  to  whose 
adherents  the  name  lUuminati  was  given,  was  founded  on 
May-day  1776  by  Adam  Weishaupt  (d.  1830),  professor  of 
Canon  Law  at  Ingolstadt,  an  ex- Jesuit.  The  chosen  title  of 
this  Order  or  Sodety  was  Periectibilists  (Perfekiibilisten).  Its 
members,  pledged  to  obedience  to  their  superiors,  were  divided 
into  three  main  classes;  the  first  induding  "novices," 
"  minervals  "  and  "  lesser  illuminati  ";  the  second  consisting 
of  freemasons, "  ordinary,"  "  Scottish  "  and  "  Scottish  knights  "; 
the  third  or  "  mystery  "  class  comprising  two  grades  of "  priest  " 
and  **  regent  "  and  of  "  magus  "  and  **  king."  Relations  with 
masonic  lodges  were  established  at  Munich  and  Freising  in  1780. 
The  order  had  its  branches  in  most  countries  of  the  European 
continent,  but  its  total  numbers  never  seem  to  have  exceed 
two  thousand.  The  scheme  had  its  attraction  for  literary  men, 
such  as  Goethe  and  Herder,  and  even  for  the  reigning  dukes 
of  Gotha  and  Weimar.  Internal  rupture  preceded  its  downfall, 
which  was  effected  by  an  edict  of  the  Bavarian  government 
in  1785.  Later,  the  title  Illuminati  was  given  to  the  French 
Martinists,  founded  in  1754  by  Martinez  Pasqualis,  and  to  thdr 
imitators,  the  Russian  Martinists,  headed  about  1790  by  Professor 
Schwartz  of  Moscow:  both  were  Cabalists  and  allegorists, 
imbibing  ideas  from  Jakob  Bochme  and  Emmanud  Swedcnborg 
(Bergier,  Diet,  de  thiol.). 

See  (especially  for  details  of  the  movement  of  Weishaupt)  P. 
Tschackert,  in  Hauck's  Realencyklopddie  (1901).  (A.  Go.*) 

-  ILLUMINATION,  in  optics,  the  intensity  of  the  light  faUing 
upon  a  surface.  The  measurement  of  the  illumination  is  termed 
photometry  (q.v.).  Tbe  fundamental  law  of  illumination  is 
that  if  the  medium  be  transparent  the  intensity  of  illumination 
which  a  luminous  point  can  produce  on  a  surface  directly  exposed 
to  it  b  inversely  as  the  square  of  the  distance.  The  word  trans- 


parent implies  that  no  U^t  is  absorbed  or  stopped.  Whatever, 
therefore,  leaves  the  source  of  light  must  in  soccessioa  pass 
through  each  of  a  series  of  spherical  surfaces  described  zouad 
the  source  as  centre.  The  same  awunutt  of  light  falls  perpendkn- 
lariy  on  all  these  surfaces  in  successk>n.  The  anK>ant  recdved 
in  a  given  time  by  a  unit  of  surface  on  each  is  therefore  inversdy 
as  the  number  of  such  units  in  each.  But  the  surfaces  of  spheres 
are  as  the  squares  of  their  radii,-^whence  the  proposition. 
(We  assume  here  that  the  vdodty  of  light  is  constant,  and 
that  the  source  gives  out  its  light  uniformly.)  When  the  rays 
fall  otherwise  than  perpendiculariy  on  the  surface,  tbe  illumina- 
tion produced  is  pn^Mrtional  to  the  cosine  of  tbe  an^  ol 
obliquity;  for  the  area  seen  under  a  given  ^herical  an^ 
increases  as  tbe  secant  of  the  obliquity,  the  distance  remain- 
ing the  same. 

As  a  corollary  to  this  we  have  the  further  proposition  that 
the  apparent  brightness  of  a  luminous  surface  (seen  through 
a  transparent  homogeneous  medium)  is  the  same  at  aU  distances. 

The  word  brightness  is  here  taken  as  a  measure  of  the  amount 
of  light  falling  on  the  pupil  per  unit  of  ^herical  an^e  subtended 
by  the  luminous  surface.  The  spherical  angle  subtended  by  any 
small  surface  whose  plane  is  at  right  angles  to  the  line  of  si^t 
is  inversdy  as  the  square  of  the  distance.  So  also  is  the  light 
recdved  from  iL  Hence  the  brightness  is  the  same  at  aD 
distances. 

The  word  brightness  is  often  used  (even  sdentificaDy)  in 
another  sense  from  that  just  defined.  Thus  we  speak  of  a  bri^ 
star,  of  the  question— When  is  Venus  at  its  brightest?  &c 
Strictly,  such  expressions  are  not  defensible  except  for  sources 
of  light  which  (Uke  a  star)  have  no  apparent  surface,  so  tliat 
we  cannot  tell  from  what  amount  of  spherical  angle  thdr  U^ht 
appears  to  come.  In  that  case  the  spherical  angle  is,  fat  wast 
of  knowledge,  assumed  to  be  the  same  for  all,  and  therefore 
the  brightness  of  each  is  now  estimated  in  terms  of  tbe  mkeU 
quantity  of  light  we  recdve  from  it. 

The  function  of  a  tdescope  is  to  increase  the  "appsrenl 
magnitude  "  of  distant  objects;  it  does  not  increase  the  **  ap- 
parent brightness."  If  we  put  out  of  account  the  loss  d  light 
by  reflection  at  glass  surfaces  (or  by  imperfect  reflection  at 
metallic  stufaces)  and  by  absorption,  and  suppose  that  tbe 
magnifying  power  does  not  exceed  the  ratio  of  the  apertore 
of  the  object-glass  to  that  of  the  pupil,  under  which  conditioa 
the  pupil  will  be  filled  with  light,  we  may  say  that  the  "  apparent 
brightness  "  is  absolutely  unchanged  by  tbe  use  of  a  telescope. 
In  this  statement,  however,  two  reservations  must  be  admitted. 
If  the  object  under  examination,  like  a  fixed  star,  have  no  stnsiUe 
apparent  magnitude,  the  conception  of  *'  apparent  brigfatnes  " 
is  altogether  inapplicable,  and  we  are  concerned  only  with  the 
total  quantity  of  light  reaching  the  eye.  Again,  it  is  found 
that  the  visibility  of  an  object  seen  against  a  black  backgrotmd 
depends  not  only  upon  the  "  apparent  brightness  "  but  also 
upon  the  apparent  magnitude.  If  two  or  three  crosses  of  diffcrtot 
sixes  be  cut  out  of  the  same  piece  of  white  paper,  and  be  erected 
against  a  black  background  on  the  further  side  of  a  nearly  dark 
room,  the  smaller  ones  become  invisible  in  a  light  still  suffideot 
to  show  the  larger.  Under  these  drcumstanccs  a  suitabie 
telescope  may  of  course  bring  also  the  smaller  objects  into  view. 
The  explanation  b  probably  to  be  sought  in  imperfect  actios 
of  the  lens  of  the  eye  when  the  pupil  is  dilated  to  the  utino!4. 
Lord  Rayleigh  found  that  in  a  nearly  dark  room  he  b«:an:e 
distinctly  short-sighted,  a  defect  of  which  there  is  no  trace 
whatever  in  a  moderate  light.  If  this  view  be  correct,  tbe 
brightness  of  the  image  on  the  retina  is  really  less  in  the  case  of 
a  small  than  in  the  case  of  a  large  object,  although  the  so-calltd 
apparent  brightnesses  may  be  the  same.  However  tha  may  be, 
the  utility  of  a  night-glass  is  beyond  dispute. 

The  general  law  that  (apart  from  the  acddental  losses  men- 
tioned above)  the  "  apparent  brightness  "  depends  only  upon 
the  area  of  the  pupil  filled  with  light,  thou^  often  ill  under- 
stood, has  been  established  for  a  long  time,  as  the  foOoving 
quotation  from  Smith's  Optics  (Cambridge,  1738),  p.  X13,  will 
show: — 
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Psalter  of  Westminster  Abbey.— Late  Twelfth  Century. 
(British  Museum.     Royal  ilS.  lA.  xxii.J 
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cctionary,  of  Ihc  Use  of  Paris.    Late  Thirl eenth  Centurj'.    (Brilisit  Musexun.    Add.  M.S.  17J41.) 
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*'  Since  tlie  nMsnitude  of  the  pupil  is  subject  to  be  varied  by 
various  decrees  ol  light,  let  NO  be  its  semi-diameter  when  the 
object  PL  IS  viewed  by  the  naked  eye  from  the  disunce  OP;  and 
upon  a  plane  that  touches  the  eye  at  O.  let  OK  be  theaemi-diameter 
of  the  greatest  aica.  visible  through  all  the  glasses  to  another  eye 
at  P.  to  be  fouod  as  PL  was;  or,  which  u  the  same  thing,  let  OK 
be  the  semi-diameter  of  the  greatest  area  inlightened  by  a  pencil  of 
rays  flowing  from  P  through  all  the  glasses;  and  when  this  aiea  is 
not  less  than  the  area  of  the  pu(>il,  the  point  P  will  appear  just  as 
brn;ht  through  all  the  glasses  as  it  woula  do  if  they  were  lemovcd; 
but  if  the  inlightened  area  be  less  than  the  area  of  the  pupil,  the 
point  P  will  appear  less  bright  through  the  glasses  than  if  they 
were  removed  in  the  same  proportion  as  the  inlightened  area  is  less 
than  the  pupil.  And  these  proportions  of  apparent  brightness 
would  be  accurate  if  all  the  incident  rays  were  transmitted  through 
the  glasses  to  the  eye,  or  if  only  an  insensible  part  of  them  were 

A  very  important  fact  connected  with  onr  present  tubjea 
is:  The  brisbtness  of  a  self4ununous  surface  does  not  depend 
upon  its  inclination  to  the  line  of  sight.  Thus  a  red-hot  ball 
of  iron,  free  from  scales  of  oxide,  ftc,  appears  flat  in  the  dark; 
so,  also,  the  sun,  seen  through  mist,  appears  as  a  flat  disk.  This 
fact,  however,  depends  ultimately  upon  the  second  law  of 
thermodynamics  (see  Radiation).  It  may  be  stated,  however, 
in  another  form,  in  which  its  connexion  with  what  precedes 
is  more  obvious — ^The  amount  of  radiation,  in  any  direction, 
from  a  famunous  surface  b  proportional  to  the  cosine  of  the 
obliquity. 

The  flow  of  light  Gf  we  may  ao  call  it)  in  straight  lines  from  the 
luminous  pfMOt.  with  constant  velocity,  leads,  as  we  have  seen,  to 
the  expression  hT""  (where  r  is  the  distance  from  the  luminous  point) 
for  the  quantity  of  light  which  passes  through  unit  of  surface  f^er- 
pendituUr  to  the  rsy  in  unit  of  time,  m  being  a  quantity  indicating 
the  rste  at  which  light  is  emitted  by  the  source.  This  represents 
the  iilominati-jn  of  the  surface  on  which  it  falls.  The  flow  through 
unit  of  surface  whose  normal  is  inclined  at  an  angle  tf  to  the  ray  is 
of  course  ^f^  cos  #.  again  representing  the  illumination.  These  are 
prarisely  the  cxpressMOs  for  the  gravitation  force  exerted  by  a 
partide  of  mass  ji  on  a  unit  of  matter  at  distance  r,  and  for  its 
resolved  pan  in  a  givco  direction.  Hence  we  may  employ  an 
csiprcsMoa  V""2#ir~*,  which  b  exactly  analogous  to  thejRavitation 
or  elearic  potential,  for  the  purpose  of  calculating  the  effect  due  to 
any  number  of  separate  sources  of  light. 

And  the  fundamental  proposition  in  potentials,  via.  that,  if  % 
be  the  external  normal  at  any  point  of  a  closed  surface,  the  integral 
U{i\/ldn)iSt  taken  over  the  whole  surface,  has  the  value— ^rwi 
where  m  b  the  sum  of  the  values  of  m  for  each  source  lying  within 
the  surface.  foUows  almost  intuitively  from  the  mere  consideration 
of  what  it  means  as  regards  light.  For  every  source  external  to  the 
cfosed  surface  sends  in  light  which  coes  out  again.  But  the  light 
from  an  internal  source  goes  whofly  out:  and  the  amount  per 
Rcood  from  each  unit  source  b  4^.  the  total  area  of  the  unit  sphere 
surrounding  the  source. 

It  b  wdl  to  observe,  however,  that  the  anak>gy  b  not  (luite 
complete.  Tomakeitso.all  theiourccsmust  Ibon  thesamesideof 
the  surface  whose  illumination  we  are  dealing  with.  Thb  b  due 
to  the  fact  that,  in  order  that  a  surface  may  be  illuminated  at  all, 
it  must  be  capable  of  scattering  licht,  tjt.  it  must  be  to  some  extent 
opaque.  Hence  the  illuminatioo  oepends  mainly  upon  those  sources 
which  are  on  the  same  side  as  that  from  which  it  is  renrded. 

Though  thb  process  bears  some  resemblance  to  the  heat  analogy 
emjiloycd  by  Lord  Kdvin  (Sir  W.  Thomson)  for  investigations  in 
sutiail  eiactricity  and  to  Gale  Maxwell's  device  of  an  incompressible 
fluid  without  mass,  it  b  by  ao  means  identical  with  them.  Each 
mrthod  deab  with  a  substance,  real  or  imaginary,  which  flows  in 
conical  strcaoM  from  a  source  so  that  the  same  amount  of  it  passes 
per  Mceod  through  every  section  of  the  oone.  But  in  the  present 
process  the  veloaty  b  constant  and  the  density  varbble,  while  in 
the  others  the  densrty  b  virtually  constant  and  the  velocity  variable. 
There  b  a  curious  reciprocity  in  lormulae  such  as  we  have  just  given. 
For  instance,  it  bcasify  seen  that  the  light  received  from  a  uniformly 
illumioatcd  surface  b  represented  hyjjr*  cos  MS. 

As  we  Ittve  seen  that  thb  iategrsf  vanishes  for  a  chssed  surface 
which  has  ao  source  inside,  iu  value  b  the  same  for  all  sheUs  of 
equal  uniibrm  brightncm  whose  edges  lb  00  the  same  cone. 

lUDfTIATiOII.  In  a  general  sense.  Illustration  (or  the  art 
of  representing  pictorially  some  idea  which  has  been  expressed 
in  words)  b  as  old  as  Art  itsdf .  There  has  never  been  a  time 
siare  cnriliation  began  when  artists  were  not  prompted  to 
pictorial  themes  from  legendary,  historical  or  literary  sources. 
But  the  art  of  Qlnstration,  as  now  understood,  b  a  oomparatively 
Bodcm  prodoct.  The  tendency  of  modem  culture  has  been 
to  make  the  iateresU  of  the  different  arU  overlap.  The  theory 
of  Ws^acr,  ts  applied  to  opera,  for  making  a  combined  appeal 


to  the  artbtic  emotions,  has  been  also  the  underlying  principle 
in  the  development  of  that  great  body  of  artbtic  production 
which  in  painting  gives  us  the  picture  containing  "  literary  " 
elements,  and,  in  actual  association  with  literature  in  its  printed 
form,  becomes  what  we  call  "  illustration."  The  illustrator's 
work  b  the  complement  of  expression  in  some  other  medium. 
A  poem  can  hardly  exut  which  does  not  awaken  in  the  mind 
at  some  moment  a  suggestion  either  of  picture  or  music  The 
sensitive  temperament  of  the  artist  or  the  musician  is  able  to 
realize  out  of  words  some  parallel  idea  which  can  only  be  con- 
veyed, or  can  be  best  conveyed,  through  hb  own  medium  of 
music  or  painting.  SimiUrly,  music  or  painting  may,  and  often 
does,  suggest  poetry.  It  b  from  thb  inter-relation  of  the  emo- 
tions governing  the  different  arts  that  illustration  may  be  said 
to  spring.  The  success  of  illustration  lies,  then,  in  the  instinctive 
transference  of  an  idea  from  one  medium  to  another;  the  more 
spontaneous  it  be  and  the  less  laboured  in  ai^lication,  the  better. 

Leaving  on  one  side  the  illuminated  manuscripts  of  the 
middle  ages  (see  iLLtnniiATED  MSB.)  we  start  with  the  fact 
that  illustration  was  coincident  with  the  invention  of  printing. 
Italian  art  produced  many  fine  examples,  notably  the  outline 
illustrations  to  the  Poliphili  Hypneratomaddat  printed  by 
Aldus  at  Venice  in  the  last  year  of  the  15th  century.  Other 
early  works  exist,  the  products  of  imnamed  artbts  of  the  French, 
German,  Spanish  and  Italian  schoob;  while  of  more  singular 
importance,  though  not  then  brought  into  book  form,  were  the 
illustrations  to  Dante's  Dirint  Comedy  made  by  Botticelli 
at  about  the  same  period.  The  sudden  devdopment  of  engraving 
on  metal  and  wood  drew  many  painters  of  the  Renaissance 
towards  illustration  as  a  further  opportunity  for  the  exercise 
of  their  powers;  and  the  line-work,  either  original  or  engraved 
by  others,  of  Pollajuolo,  Mantegna,  Michelangelo  and  Titian 
has  its  place  in  the  gradual  enlargement  of  illustrative  art.  The 
German  school  of  the  x6th  century  committed  its  energies  even 
more  vigorously  to  illustration;  and  many  of  its  artbts  are 
now  known  chiefly  through  their  engravings  on  wood  or  copper, 
a  good  proportion  of  which  were  done  to  the  accompaniment 
of  printed  matter.  The  names  of  DOrer,  Burgmair,  Altdorfer 
and  Holbein  represent  a  school  whose  engraved  illustrations 
possess  qualities  which  have  never  been  rivalled,  and  remain 
an  invaluable  aid  to  imitaton  of  the  present  day. 

Illustration  has  generally  flourished  in  any  particular  age 
in  proportion  to  the  health  and  vigour  of  the  artbtic  productions 
in  other  kinds.  No  evident  revival  in  painting  has  come  about, 
no  great  school  has  exbted  during  the  last  four  centuries,  which 
has  not  set  its  marie  upon  the  illustration  of  the  period  and 
quickened  it  into  a  medium  for  true  artistic  expression.  The 
etchen  of  the  Low  Countries  during  the  xyth  century,  with 
Rembrandt  at  their  head,  were  to  a  great  extent  illustraton 
in  their  choice  of  subjects.  In  France  the  period  of  Watteau 
and  Fragonard  gave  rise  to  a  school  of  delicatdy  engraved 
illustration,  exquisite  in  detail  and  invention.  la  England 
Hogarth  came  to  be  the  fotmder  of  many  new  conditions,  both 
in  painting  and  illustration,  and  was  followed  by  men  of  genius 
so  dbtinct  as  Reynolds  on  the  one  side  and  Bewick  on  the  other. 
With  Reynolds  one  connects  the  illustraton  and  engraven 
for  whom  now  Bartoloxzi  supplies  a  surviving  name  and  an 
embodiment  in  hb  graceful  but  never  quite  English  art.  But 
it  b  from  Thomas  Bewick  that  the  wonderfully  consistent 
development  of  English  illustration  begins  to  date.  Bewick 
marks  an  important  period  in  the  technical  hbtory  of  wood- 
engraving  as  the  practical  inventor  of  the  "  tint " 
and  "white  line"  method  of  wood-cutting;  but  he 
also  happened  to  be  an  artbt.  Hb  artistic  device 
was  to  give  local  colour  and  texture  without  shadow, 
securing  thereby  a  precision  of  outline  which  allowed  no  form 
to  be  losL  And  though,  in  consequence,  many  of  hb  best 
designs  have  somewhat  the  air  of  a  specimen  plate,  he  succeeded 
in  bringing  into  black-and-white  illustration  an  element  of 
colotir  which  had  been  whoUy  absent  from  it  in  the  work  of  the 
xsth  and  i6th  century  German  and  Italian  schools.  Bewick's 
method  started  a  new  school;  but  the  more  racy  qualities 
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of  his  woodcuts  were  entirdy  dependent  on  the  designer  being 
his  own  cutter;  and  the  same  happy  relationship  gave  distinct 
characteristics  to  the  nearly  contemporary  work  of  William 
Blake  and  of  Calvert.  Blake's  wonderful  lUusiratums  to  the 
Book  of  Job,  while  magnificent  in  their  conventional  rendering 
of  light  and  shade,  still  retain  the  colourlessness  of  the  old 
masters,  as  do  also  the  more  broadly  handled  designs  to  his 
own  books  of  prophet  and  verse;  but  in  his  woodcuts  to 
Philips's  Pastorals  the  modem  tendency  towards  local  colour 
makes  itself  strongly  felt.  So  wonderfully,  indeed,  have  cok>ur 
and  tone  been  expressed  in  these  rough  wood-blocks,  that  more 
vivid  impressions  of  darkness  and  twilight  falling  across  quiet 
landscape  have  never  been  produced  through  the  same  materials. 
The  pastoral  designs  made  by  Edward  Calvert  on  similar  lines 
can  hardly  be  over-praised.  Technically  these  engravings  are 
far  more  able  than  those  from  which  they  drew  their  inspiration. 
With  the  exception  of  the  two  artists  named,  and  in  a  minor 
degree  of  Thomas  Stothard  and  John  Flaxman,  who  also  pro- 
duced original  illustratiohs,  the  period  from  the  end  of  the  x8th 
century  till  about  the  middle  of  the  xpth  was  less  notable  for  the 
work  of  the  designer  than  of  the  engraver.  The  delicate  plates 
to  Rogers's  Italy  were  done  from  drawings  which  Turner  had 
not  produced  for  purposes  of  illustration;  and  the  admirable 
lithographs  of  Samuel  Prout  and  Richard  Bonington  were  merely 
studies  of  architecture  and  landscape  made  in  a  material  that 
admitted  of  indefinite  multiplication.  It  is  true  that  G^ricault 
came  over  to  England  about  the  year  1820  to  draw  the  English 
race-hone  and  other  studies  of  country  life,  which  were  published 
in  London  in  xSax,  and  that  other  fine  work  in  lithography  was 
done  by  James  Ward,  G.  Cattermole,  and  somewhat  later  by 
J.  F.  Lewis.  But  illustration  proper,  subject-illustration  applied 
to  literature,  was  mainly  in  the  hands  of  the  wood-engravers; 
and  these,  forming  a  really  fine  school  founded  on  the  lines  which 
Bewick  had  hud  down,  had  for  about  thirty  years  to  content 
themselves  with  rendering  the  works  of  ephemend  artists,  among 
whom  Benjamin  R.  Uaydon  and  John  Martin  stand  out  as  the 
chief  lights.  It  must  not  be  foigotten,  however,  that  while 
the  day  of  a  serious  English  school  of  illustration  had  not  yet 
come,  Great  Britain  possessed  an  indigenous  tradition  of  gross 
and  lively  caricature;  a  tradition  of  such  robust  force  and 
vtdgarity  that,  by  the  side  of  some  choicer  specimens  of  James 
Gillray  and  Henry  W.  Bunbury,  the  art  of  Rowlandson  appears 
almost  refined.  This  was  the  school  in  which  George  Cruikshank, 
John  Leech,  and  the  Dickens  illustrators  had  their  training, 
from  which  they  drew  more  and  more  away;  until,  with  the 
help  of  Punch,  just  before  the  middle  of  the  xpth  century,  English 
caricaturists  had  learned  the  secret  of  how  to  be  apposite  and 
amusing  without  scurrility  and  without  libeL  (See  Caricature.) 
Under  Newspapers  irill  be  found  some  accotmt  of  the  rise 
of  iUuUraUd  journalism.  It  was  in  about  the  year  1832  that 
the  illustrated  weekly  paper  started  on  its  career 
in  England,  and  almost  by  accident  determined 
under  what  form  a  great  national  art  was  to  develop 
itself.  While  m  France  the  illustratora  were  making 
their  triumphs  by  means  of  lithography,  English  illustration 
was  becoming  more  and  more  identified  with  wood-engraving. 
The  demand  for  a  method  of  illustration,  easy  to  produce  and 
easy  to  print,  for  books  and  magazines  of  large  circulation  and 
moderate  price,  forced  the  artist  before  long  into  drawing  upon 
the  wood  itself;  and  so  soon  as  the  artist  had  asserted  his  pre- 
ference for  facsimile  over  "  tint,"  the  school  which  came  to  be 
called  "  of  the  'sixties  "  was  in  embryo,  and  waited  only  for 
artistic  power  to  give  it  distinction.  The  engraver's  translation 
of  the  artist's  painting  or  wash-drawing  into  "  tint "  had  largely 
exalted  the  individua!Uty  of  the  engraver  at  the  expense  of  the 
artist.  But  from  the  moment  when  the  designer  began  to  put 
his  own  lines  upon  the  wood,  new  conditions  shaped  themselves; 
and  though  the  artist  at  times  might  make  demands  which  the 
engraver  could  not  follow,  or  the  engraver  inadequately  fulfil 
the  expectation  of  the  artist,  the  general  tendency  was  to  bring 
designer  and  engraver  into  almost  ideal  relations — an  ideal 
which  nothing  short  of  the  arUst  being  his  own  engraver  could 
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have  equalled.  Out  of  an  alliance  cemented  by  thefir  eommea 
use  and  undentanding  of  the  material  on  which  they  worked 
came  the  school  of  facsimile  or  partial-facsimile  caipaviog 
which  flourished  during  the  'sixties,  and  lasted  just  so  long  ts 
its  condition)  were  unimpaired— losing  its  flavour  only  at  the 
moment  .when  "  improved "  mechanical  appliances  enabled 
the  artist  once  more  to  dissociate  hinuelf  from  the  *vM»*^f»in»« 
which  bound  the  engraver  in  his  crafL 

Before  the  fortunate  circumstances  which  governed  the  work 
of  the  'sixties  became  decisive,  illustratwns  of  a 
character,  but  tending  to  the  same  end,  had  been  p^^ 
produced  by  John  Tennid,  John  Gilbert,  Biricct  tu 
Foalet,  Harrison  Wdr,  T.  Creswick,  W.  Mulready 
and  othen;  but  their  methods  were  too  vague  and 
diffuse  to  bear  as  yet  the  mark  of  a  school;  no  single  inflncnre 
gave  a  unity  to  their  efforts.  On  some  of  them  Adolf  von 
Menzd's  illustrations  to  Kfigler's  Frederick  the  Great,  ptihfahfd 
in  England  in  1844,  may  have  left  a  marie;  Gilbert  certainly 
shows  traces  of  the  influence  of  Delacroix  and  Bonington  in  the 
free,  loose  method  of  his  draui^tsmanship,  independent  of  acctnle 
modelling,  and  with  here  and  there  a  paint-like  dab  of  Uack 
to  rdieve  a  generally  colourless  effect;  while  Tenniel,  with  cold, 
precise  lines  of  wire-drawn  hardness,  remained  the  repreuentative 
of  the  past  academic  style,  influencing  othen  by  the  dignity 
<^  his  fine  technique,  but  with  his  own  feding  quite  untooched 
by  the  Pre-Raphadite  and  rofnantic  movement  which  was  sooa 
to  occupy  the  world  of  illustration.  In  greater  or  leas  degne 
it  may  be  said  of  the  work  of  all  these  artists  that,  as  it  antedates^ 
so  to  the  end  does  it  stand  somewhat  removed  in  character  from, 
the  school  with  which  for  a  time  it  became  oontemponury.  The 
year  which  decisively  mariced  the  beginning  of  new  tl^ngs  in 
illustration  was  1857,  the  year  of  the  Moxon  Temnysom  and  ol 
Wilmott's  Pods  of  the  Nineteenth  Century,  with  illustntions  by 
Rossetti,  Millais,  Holman  Hunt  and  Foid  Madox  Brown.  In 
these  artists  we  get  the  germ  of  the  movement  which  afterwards 
came  to  have  so  wide  a  popularity.  At  the  beginning,  Pre- 
Raphadite  in  name,  poetic  and  literary  in  its  didoe  of  subjects, 
the  school  quickly  expanded  to  an  acceptance  oi  those  open-air 
and  everyday  subjects  which  one  connects  with  the  names  of 
Frederick  Walker,  Arthur  B.  Houghton,  G.  F.  PinweU  and  M. 
North.  The  illustrations  of  the  Pre-Raphadites  were  eminently 
thoughtful,  full  of  symbolism,  and  with  a  certain  pressure  of 
interest  to  which  the  epithet  of  "  intense  "  came  to  be  apptted. 
As  an  example  of  thdr  method  of  thought-transfercDce  from 
word  to  form,  Madox  Brown's  drawing  for  the  Dalzid  BiUe  of 
"  Elijah  and  the  Widow's  Son  "  may  be  taken.  The  icstoratkn 
of  life  to  a  dead  body,  of  a  child  to  its  mother,  is  there  conveyed 
with  many  illustrative  touches  and  asides,  which  become  dumsy 
when  stated  in  words.  The  hen  bearing  her  chicken  between  her 
wings  is  a  perfectly  direct  and  appropriate  pfetorial  symbd, 
but  a  far  more  imaginative  stroke  is  the  shadqw  on  the  wall  of 
a  swallow  flying  back  to  the  day  bottle  where  it  has  made  its 
nest.  Here  is  illustration  full  of  literary  qrmbolism,  yet  wboHy 
pictorial  in  its  means;  and  in  this  it  is  entirdy  characterisiic 
of  Pre-Raphaelite  feeling,  with  its  method  of  suggesting,  throogb 
externals,  consideration  as  opposed  to  mere  outlook.  Of  this 
phase  Rossetti  must  be  accounted  the  leader,  but  it  was  Millais 
who,  by  the  sheer  weight  of  his  personality,  carried  Engiiah 
illustration  along  with  him  from  Pre-Raphaditism  to  the  freer 
romanticism  and  naturalistic  tendendes  of  the  'sixties.  Rossetti, 
with  his  poetic  enthusiasm,  his  strong  personal  magxtetism  and 
dramatic  power  of  composition,  may  be  said  to  have  brocglit 
about  the  awakening;  it  was  Millais  who,  by  his  ra|rid  develop- 
ment of  style,  his  original  and  daring  technique, 
turned  it  into  a  movement.  When  he  started,  there  ^ 
were  many  influences  behbd  him  and  his  feUow- 
workers — among  older  foreign  contemporaries,  those  of  Menrel 
and  Rethd;  and  behind  these  again  something  of  the  old 
masters.  But  throu|^  a  transitional  period,  represented  by  his 
twdve  drawings  of  "  The  Parables,"  whidi  ai^xared  first  in 
Good  Words,  Millais  emerged  in  to  the  perfect  independence  of  his 
illustrations  to  TroUope's  novds,  Framky  Parsvnans  and  Tks 
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SmoB  BoHM  d  AOimifom,  hh  own  muter  and  the  master  of  a 
new  tchooL  Depicting  the  ugly  fashions  of  his  day  with  grave 
dignity  and  distinctiott,  and  with  a  broad  power  of  rendering 
type  in  work  which  had  the  aspect  of  genre,  he  drew  the  picture 
of  his  age  in  a  summary  so  embracing  that  his  illustraUons 
attain  the  rank  almost  of  historical  art.  For  art  of  this  sort 
the  symbolism  of  the  Pre-Raphaelites  lost  its  use:  the  realization 
m  foiin  of  a  cfaaraaer  convesred  by  an  author's  words,  the  happy 
suggestion  of  a  locality  helping  to  fix  the  writer's  description, 
the  verisimilitudes  of  ordinary  Ufe,  even  to  trivial  detail,  carried 
cut  with  real  pictorial  conviction,  were  the  things  most  to  be 
aimed  at.  Fictorial  conviction  was  the  great  mark  of  the 
i&ustrative  school  of  the  'sixties.  The  work  of  its  artists  has 
abaoffaed  10  oompletdy  the  interest  and  reality  of  the  letterpress 
that  the  results  are  a  model  of  what  faithful  yet  imaginative 
iSustration  should  be.  In  the  illustrated  magazines  of  this 
period.  Oner  «  Wuk,  Good  Words,  ComhiU,  London  Society, 
Tkt  Arifigy,  Tko  LeUnre  How,  Sunday  at  Home,  The  Quher 
and  Tko  Ckarekmam's  Family  MagOMine,  as  well  as  others,  is 
to  be  found  the  best  work  of  this  new  school  of  Qlustrators; 
and  with  the  greater  number  of  them  it  cannot  be  mistaken 
that  MiOais  ia  the  prevailing  force. 

By  their  side  other  men  were  working,  more  deefdy  influenced 
by  the  old  masters,  and  by  the  minuteness  and  hard,  definite 
treatment  of  form  which  the  Pre-Raphaelite  school  had  inculcated. 
Foremoct  of  thcie  was  Frederick  Sandys.  His  illustrations, 
icattered  thion|^  neariy  all  the  magazines  which  have  been 
named,  show  always  a  decorative  power  of  design  and  are  full 
of  fine  drawing  and  fine  invention,  but  remain  resolutely  cold 
b  handling  and  lacking  in  imaginative  ardour.  The  few  iUus- 
trations  dose  by  Bumo-Jones  at  this  period  show  a  wh<de- 
kcartcd  following  .of  Roasetti,  but  a  somewhat  stnigglmg 
technique;  and  the  same  qualities  are  to  be  found  in  the  work  of 
Arthur  Hngfaca,  whose  illustrations  in  Good  Words  for  tho  Young 
(1869)  have  a  charm  of  tender  poetic  invention  showing  through 
the  fauhs  and  persistent  uncertainty  of  his  draughtsmanship. 
The  ilhwtrations  of  Frederick  Shields  to  Defoe's  History  of  Ike 
/XsfM  have  a  certain  affinity  to  the  work  of  Sandys;  but, 
with  less  power  over  form,  they  show  a  more  dramatic  sense  of 
light  and  shade,  and  at  their  best  can  claim  real  and  original 
bauty.  The  formality  of  feeling  and  composition,  and  the 
strained,  stiff  quality  of  line  in  Lord  Leighton's  designs  to 
Kowula  (1863),  do  a  good  deal  to  mar  one's  enjoyment  of  their 
s<lmirahle  draughtsmanship.  Many  fine  drawings  done  at  this 
period  by  Lei^ton,  Pojmter,  Henry  Armstead  and  Bume- 
JoQcs  did  not  appear  until  the  year  1880  in  the  "  Dalziel  Bible 
GaDery,"  when  the  methods  of  which  they  were  the  outcome 
kad  fatten  almost  out  of  use. 

Deeply  infloenccd  by  the  broad  later  phases  of  MiUals's  black- 
and-white  work  were  those  artists  whose  tendency  lay  in  the 
direction  of  idyllic  naturah'sm  and  popular  romance, 
^w  the  men  to  whom  more  particuhrly  is  given  the  name 
of  the  perx)d  and  school  "  the  'sixUcs,"  and  whose 
Borc  immediate  leader,  as  far  as  popular  estimation  goes,  was 
Frederick  Walker,  ^th  his,  one  may  roughly  group  the  names 
«f  PinweO,  Houghton,  North,  Charles  Reene,  Lawless,  Matthew 
J.  Mahoocy,  Morten  and,  with  a  certain  reservation,  W.  Small 
sad  G.  da  Maurier.  In  no  very  separate  category  stand 
two  other  artists  whose  contributions  to  illustration  were  but 
inddental,  John  Petlie  and  J.  M'Neill  Whistler.  The  broad 
doractoisiics  of  this  variously  related  group.were  a  loose,  easy 
hoe  suggestive  of  movement,  a  general  fondness  for  white  spaces 
•ad  opcnHUr  effects,  and  hi  the  best  of  them  a  thorough  sense  of 
tkc  sctioas  beauty  of  domestic  and  rural  life.  They  treated  the 
pment  with  a  feeling  rather  idyllic  than  realistic;  when  they 
touched  the  past  it  was  with  a  courteous  sort  of  rolism,  and  a 
voodcrittl  inventiveness  of  detaO  which  carried  with  it  a  charm 
of  roovictioB.  Walker's  method  shows  a  broad  and  vivid  use 
of  black  and  white,  with  a  fine  sense  of  balance,  but  very  httle 
preoccupation  for  decorative  effect.  PinweO  had  a  more 
delicate  fancy,  but  leas  freedom  in  his  technique— less  ease,  but 
wan  erifinalily  of  composition.   In  Houghton's  work  one  sees 


a  swift,  masterful  technique,  full  of  audacity,  noble  in  Its  economy 
of  means,  sometimes  rough  and  careless.  His  temperament  was 
dramatic,  passionate,  satiric  and  witty.  Some  of  his  best  work, 
his  "  Scenes  from  Ainerican  Life,"  appeared  in  the  pages  of  the 
Crapkie  as  late  as  the  years  1873-1874.  There  are  indications 
in  the  work  of  Lawless  that  he  might  have  come  close  to  MiUais 
in  his  power  of  infusing  distinction  into  the  barest  materials 
of  everyday  life,  but  he  died  too  soon  for  his  work  to  reach 
its  full  accomplishment.  North  was  essentially  a  landscape 
illustrator.  The  delicate  sense  of  beauty  in  du  Maurier's  early 
work  became  lost  in  the  formal  but  graceful  conventions  of  his 
later  Punck  drawings.  It  was  in  the  pages  of  Punck  that  Keene 
secured  his  chief  triumphs.  The  two  last-named  artists  outstayed 
the  day  which  saw  the  break-up  of  th^  school  of  which  these 
are  the  leading  names.  It  ran  its  course  through  a  period  when 
illustrated  magazines  formed  the  staple  of  popular  consumption, 
before  the  illustrated  newspapers,  with  their  hungry  rudi  for 
the  record  of  latest  events,  became  a  weekly  feature.  Its  waning 
influence  may  be  plainly  traced  through  the  early  yean  of  the 
Grapkie,  which  started  in  1869  with  some  really  fine  work,  done 
under  transitioiud  conditions  before  the  engraver's  rendering 
of  tone^dnwings  once  more  ousted  facsimile  from  its  high  place 
in  illustration. 

In  connexion  with  this  transitional  period,  drawings  for  the 
Grapkie  by  Houghton,  Pinwell,  Sir  Hubert  von  Herkomer, 
£.  J.  Gregory,  H.  Woods,  Charles  Green,  H.  Paterson  (Mra 
AUingham)  and  William  Small  deserve  honourable  mention. 
Yet  it  was  the  last-named  who  was  mainly  instrumental  in  bring- 
ing about  the  change  from  line-work  to  pigment,  which  depressed 
the  artistic  value  of  illustration  during  the  'seventies  and  the 
'eighties  to  almost  absolute  mediocrity.  Several  artists  of  great 
ability  practised  illustration  during  this  period:  in  addition  to 
those  Grapkie  artists  already  mentioned  there  were  Luke  Fildes, 
Frank  HoU,  S.  P.  Hall,  Paul  Renouard  and  a  fcwothen  of  smaller 
merit.  But  the  interest  was  for  the  time  shifting  from  black- 
and-white  work  and  turning  to  colour.  Kate  Greenaway  began 
to  produce  her  charming  idyllic  renderings  of  children  in  mob- 
caps  and  long  skirts.  Walter  Crane  on  somewhat  similar  lines 
designed  his  illustrated  nursery  rhymes;  while  Randolph 
Caldecott  took  the  field  with  his  fre^  and  breezy  scenes  of 
hunting  life  and  carousal  in  the  times  most  typical  of  the  English 
squirearchy.  Working  with  a  broad  outline,  suggestive  of  the 
brush  by  its  ea^  freedom,  and  adding  washes  of  conventional 
colour  for  embellishment,  he  was  one  of  the  first  in  England 
to  show  the  beginnings  of  Japanese  influence.  Even  more 
dependent  upon  colour  were  his  illustrated  books  for  children; 
while  in  black  and  white,  in  his  illustrations  to  Braubridge  HaU 
(1876),  for  faistance,  pen  and  ink  began  to  replace  the  pendl, 
and  to  produce  a  new  and  more  independent  style  of  draughts- 
manship. This  style  was  taken  up  and  followed  by  many  artists 
of  ability,  by  Harry  Fumiss,  Hugh  Thomson  and  others,  till 
the  influence  of  £.  A.  Abbey's  more  mobile  and  more  elaborate 
penmanship  came  to  produce  a  still  further  development  in  the 
direction  of  fineness  and  illusion,  and  that  of  Phil  May,  with 
Linley  Samboume  for  his  teacher,  to  simplify  and  make  broad 
for  those  who  aimed  rather  at  a  journalistic  and  shorthand 
method  of  illustration.  (See  also  Caucatvke  and  Caxtoon.) 

Under  the  absolutely  liberating  conditions  of  "  proceas  tepro- 
duction  "  (see  Process)  the  latest  developmenu  in  illustration  on 
its  lighter  and  more  popular  side  are  full  of  French  influences,  or 
ready  to  follow  the  wind  in  any  fresh  direction,  whether  to  America 
or  Japan ;  but  on  the  graver  side  they  show  a  strong  leaning  towards 
the  older  traditions  of  the  'sixties  and  of  Pre-Raphaelitism.  The 
founding  by  William  Morris  of  the  Kelmscott  Press  in  1891.  through 
which  were  produced  a  series  of  decorated  and  illustrated  bookv 
aimed  frankly  at  a  revival  of  medieval  taste.  In  Morris's  books 
decorative  effect  and  sense  of  material  claimed  mastery  over  the 
whole  scheme,  and  subdued  the  illustrations  to  a  sort  of  glorious 
captivity  into  which  no  breath  of  modem  spirit  could  be  breathed. 
The  illustrations  of  Bume-looes  filled  with  a  nappy  touch  of  archaism 
the  decorative  borders  of  William  Morris:  and  only  a  little  le« 
happy,  apart  from  their  imaginative  inferiority,  were  the  serioua 
efforts  of  Walter  Crane  and  one  or  two  others.  Directly  under  the 
Morris  influence  arose  the  "  Birmingham  school,"  with  an.  entire 
devotion  to  decorative  mrthoda  and  still  archaic  cffecu  which 
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been  done  by  Sclwyn  Inuee 
HMy-Hom.     Bui  (mr  jnater  nriKini 

bhich  joined  to  an  earneit  ttLidy  of  —  ^ ^ ,^  „^.. 

(1M»-I(l97).  but  Hon  loni  iU  iDAuencc  Ijcpanie  lelt  DulBde  it> 
OrK  namHr  Unhi.  Thu  lethokal  ipllueiux  ol  Atibey.  but  Hill 
more  the  emodoiiil  ■nd  iDldURul  teichini  of  RoiKttinnd  MiUaii, 
tafether  wild  •ide^nfliKKCs  (nKn  Ibe  fev  inst  French  lymboUKi. 
wen,  uul  fnu  tlieir  own  oiviiiiUty,  the  Eocrei  whkh  nve  di»- 
tiBctlDa  to  the  <Hitk  of  C.>ltic1(ctu,  C.  H.  Shunon.  £  Singe 


muten  (ihoini  apccullv  ia  the  "  Vile  Prca  "  pubUoliom).  _  _ 
■  Kddied  note  of  world-vcuihci^  kept  tbca  luucivkit  uut  fion 
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^ tly  indepeodent  of  contempcfmry  coteik* 

may  be  ouned  W.  SiranE,  wh«e  irave,  rugged  work  ihowi  him  ■ 
pupil,  thisufli  LeiTTH.  Dl  DQiet  and  othen  of  Ibe  old  nuMen;  T. 
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allinriy  for  Blake.  Calven  and  HokuHi;  W.  Nkholioo.  who« 
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In  America,  until  a  comparatively  recent  date,  iltuatTarua  bowed 
the  knee  to  the  auperior  eacellence  of  the  engraver  over  the  aniat. 
..  ^  .  Not  unid  the  brilliaacpen'drawirv  of  E,  A.  Abbey  carried 
r~*  the  day  witb  the  bluk^nd-white  artlita  of  EogUDd  did 
"^^^  any  inxk  of  real  momenc  emanate  from  the  United 
Sutea,  luleB  that  of  Elihu  Vedder  b«  rsarded  ai  aa  eiceplion. 
Howard  Fyle  iaa  brilliant  imitator  of  IMrer;  he  hai  alao  the 
ability  to  adapt  himadf   to  draughtamanihip  of  a  mon  modem 

a  BCyie  baaed  upon  modem  French  aod  Gerrnan  eaamplca;  whUe  of 
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(wcolarr,  nn  the  gannAct  of  political  inteife. . 

during  a  tivubM  period  of  French  politica — t- —  _.  -.-, 

ciuie  of  their  prosperity.  Behind  tbeae  men  lay  the  influence  of 
the  great  Spanish  reiliic  Goya.  Fdlowing  upon  the  hanh  aatire 
-_j  ..^_«^^..  --'■iaol  of  Ihia  Eamoui  achool  at  pictorial  invective. 
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MciiBOnier  came  J.  B.  E.  DetaiUe  and  Alphonae  M.  dc  NeniDe  tM. 
with  a  volumiaoua  Mylc  of  hia  own,  U  A.C  Dart.  By  the  maicny 
of  tbeie  artiata  the  drawing  Eor  the  engraver  teema  to  have  btea 
dooe  with  the  pen ;  and  the  tendency  to  pcnmanahip  wta  itill  mote 

Infliiant  technic;ue;  while  after  him,  again,  came  Duid  Vioft. 
ID  make,  aa  it  were,  the  poaot  of  the  pen  atill  more_pouiUd  Dunag 
the  middle  period  of  the  Igch  cnlury  the  bat  Freach  iUiHtraiiia 
waa  aerioua  in  chajafter;  but  among  the  later  men,  when  we  han 
recogniied  the  grave  beauty  of  Gruaet'a  Lei  Qmaire  Fiii  d'Aymm 
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of  procem  unaurpoHCd  in  England,  the  deaigna  of  J.  L.  Foraia. 
C.  L  Ltondre^  1- A.  WiUette  and  T.  A.  Sleinkn,  the  Itadera  of  a 

and  grosaneH  in  ita  bumour.^  Caran  d'Ache  alao  became  cefabeated 
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boitality;  the  in   , 
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v.   I.  Linton.  Tlu  itaUm  nt  (Pairf  Enrwuf 
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:  Joandi  PenneU,  Ftn  Drsmimt  «d  Pen  I>raiichl»« 
.  Ifad^  /UiKral^  (London,  iBgt);  Wahei  Cnoc 
.._.  .n ^- ,  o._jj  {i.3ndon,  1896);  Cleeion  Whiic, 

rliri  ";  IlJJ-iftO  {W'otminater. 
H  W<Ki  £n(mam>  (Loadon.  wj.): 
uXlX-  lOdi  (^iria.   iMih  T. 

Jm/UadroJiimBDaKnWs^^rilm 

laVdwCvenariCBctliii.lBgg).       O-Ha) 

Tlic  Uuoiy  o(  IIliBtrMioo,  aput  from  tlie  meilu  <rf  ImfiTidiial 
utiiti,  duiing  the  period  tioce  the  year  i  S  7  s,  ii  miinlj  that  of  the 
devek^Hnent  of  what  is  called  Pmxia  (;.>.),  the  torn  ippliHl 
to  metiwdaof  leptodudng  a  dAwing  or  photogia|A  whidL  depod 

ai  distioguiibcd  fnim  luch  producti  of  "■■""■'  akin  aa  ated  et 
wood-engnvio^  lilbograpby  and  the  likt  Hktc  is  good  remca 
to  belieyc  that  the  ait  of  stereotypiDg — (be  tnultipficaiioa  erf 
SD  already  ^ri^iing  blodt  by  meaju  of  moulds  aod  cials — b  aj 
old  It  the  islh  ccDtuiyi  ajid  tbe  eailji  proctswi  wm.  in  t 
measiiR,  a  lefinemenl  upon  this:  with  the  diffetcnce  itni  ihcy 
ainied  at  the  maklog  of  a  metal  block  by  meanj  ot  a  cast  cf  the 
lines  of  Ibe  drawing  itself,  the  back^iound  of  which  had  bees 
cut  away  so  aa  to  leave  the  tlesign  in  a  dcdnile  relief.  Eapen- 
ments  of  this  nalure  may  be  said  lo  have  asaumed  practica] 
shape  from  the  time  of  the  laventioo  of  Palmer's  proccsa  faUci^ 
at  Eint  dyflupaplrf.  about  the  year  iSt4;  Ihii  wu  illeiwai4t 
peifeclid  and  used  to  a  cooudeiable  eitenl  under  the  name  <i 
DuruH'i  Tyftpafkic  Ekiuiti.  and  iU  teaulti  wen  in  many  case) 
quite  adznirabic,  and  oflen  appear  in  books  and  peiior&cab  gf 
the  hist  pan  of  the  period  with  which  we  are  now  concerned. 
The  Grafkk,  for  iniluce,  published  lis  Gist  process  bkxh  ia 
iS;6,  and  the  lUuBialci  iMidtti  f/tws  alio  made  timitu  eapoi- 
menu  u  about  the  same  time. 

From  this  time  begins  ibe  gradual  applicatioa  of  shoBignpliT 
10  the  uaea  of  illuacntioo.  the  his  sacceidu]  line  Usdia  made  bjr 
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Ibk^bdaf  pnbibly  tboteof  Ginot.at  P^ris,  in  theeariy  'etghtic*. 
The  aext  slage  ww  to  be  the  invention  of  tome  means  of  reproducing 
vttsh  dimwuigi..  To  do  thb  it  was  necesa^  for  the  nirfacc  of  the 
block  to  be  so  broken  up  that  every  tone  01  the  drawing  should  be 
Rprcaeated  tkercoa  by  a  grain  holoing  ink  enough  to  reproduce  it. 
This  was  finally  aooomplishcd  by  the  insertion  of  a  scieen,  in  the 
camera,  between  the  lens  and  the  plate — the  effect  of  which  .was  to 
break  u|>  the  whole  surface  of  the  negative  into  dots,  and  so  secure, 
when  printed  00  a  sine  plate  and  etched,  an  approximation  to  the 
desired  result.  Half-tone  blocks  (as  they  were  called)  of  this  nature 
(see  PaoCBSs)  were  uwd  in  the  Graphic  from  1884  and  the  lUustraUd 
Lomdcm  JVnss  from  1885  onwards,  the  methods  at  first  in  favour 
betncthofseof  Meisenbach  and  Boussod  Valadonand  Co.'s  phototype. 
Lencfcicr  and  Petit  of  Plsris,  Angerer  and  Gdschl  of  Vienna,  and  F. 
Ives  ol  Philadelphia  also  perfoctnl  processes  giving  a  aimilar  result, 
a  block  by  the  latter  appearini^  in  the  Century  magaxtne  as  early  as 
188a.  Pmcessts  of  thb  description  had,  however,  been  used  for 
years  before  by  Henry  Blackburn  in  hh~ Academy  Nates. 
Dunag  the  decade  1875-188$,  however,  the  main  body  of  illustra- 
iplished  by  wood-engraving,  which  a  few  years  earlier 
had  achieved  such  splendid  results.  Its  artistic  qualities  were  now 
at  a  rather  low  ebb^  although  jnod  facsimile  engravings  of  pen- 
diasrings  were  not  Iniret^uent.  Tne  two  great  illustrated  periodicals 
alrady  icfeiied  to  dunng  that  period  relied  more  upon  pictorial 
than  jooraalistic  work.  An  increasing  tendency  towards  the  illus- 
tration of  the  events  of  the  day  was  certainly  ghown,  but  the  whole 
Krpose  of  the  journal  was  not,  as  at  present,  nibordinated  thereto, 
e  chief  illustrated  magazines  of  the  time,  Harper's,  the  Century, 
the  BM^k  lUuslMted,  were  also  content  with  the  older  methods, 
and  are  filled  with  wood'engravines,  in  which,  if  the  value  of  the 
simple  line  forming  the  chidF  quality  of  the  earlier  work  has  dis- 
appeared, a  most  astonishing  delicacy  and  suooen  were  obtained 
in  the  reproductioo  of  tone. 

Pcfhapo  the  nwat  notable  and  most  characteristic  production  of 
the  tunc  in  England  was  colour-printing.  The  Graphic  and  the 
iZfnjfrnfirf  Lands*  News  published  fuU-page  supplements  of  hi^h 
techniral  aerit  printed  from  wood-blocks  in  conjunction  with 
metal  plates,  the  latter  sometinies  having  a  relief  a9uatint  surface 
which  produeed  an  effect  of  stipple  upon  the  shading;  metal  was 
also  need  in  preference  to  wood  for  the  printing  of  certain  colours, 
■-n^s  books  illustrated  bv  Randolph  Caldccott,  Walter 
Kate  Creenaway  at  tnia  time  are  among  the  finest 
of  oolour-prioting  yet  seen  outside  of  ^apan;  in  them 
of  flat  masses  of  pleisant  colour  in  connexion  with  a  bold 
and  simple  outline  was  carried  to  a  very  high  pitch  of  excellence. 
These  iJatcs  were  generally  pninted  by  Edmund  Evans.  In  1887 
the  use  of  prooem  was  becoming  still  more  general;  but  its  future 
was  by  no  means  adequately  foreseen,  and  the  blocks  of  this  and  the 
nrat  few  years  are  anything  but  satisfactory.  This,  it  soon  appeared, 
was  due  to  incfident  printing  on  the  one  hand,  and,  on  the  other, 
to  a  want  of  recognition  by  artistsof  the  special  oialities  of  drawing 
most  suitable  for  nhotographic  reproduction.  The  publication  cm 
Quevcdo's  PatU  de  Sefma  with  ulustratkms  by  Daniel  Vierge  in 
1883.  although  hardly  noticed  at  the  time,  was  to  be  a  revelatkn  of 
the  posabiKties  of  the  new  devdopment;  and  a  serious  study  of 
pen-drawing  from  this  point  of  view  was  soon  inatunirated  by  the 
issue  of  Joseph  Peaaeil's  Pen  Dramni  and  Pen  Draughtsmen  in 
1889.  followed  in  i8()3  by  C.  G.  Harper's  £iifftiik  Pen  Artists  of 
To-day  and  in  1896  by  Walter  Crane's  DecoraUoe  JUusiration  of 
Books.  At  this  time  also  the  influence  of  Aubrey  Beardsley  made 
itself  siroo|ly  fdt«  not  merely  as  a  matter  of  style,  but.  by  the  uie 
of  ample  line,  or  mam  of  solid  black,  as  an  almost  perfect  type  of 
the  work  most  suitable  to  the  needs  of  process.  Wider  expenence 
of  printing  reQuirements,  and  finer  workmanship  in  the  actual 
making  of^thc  btockSb  in  Paris,  Vienna,  New  Yorlc  and  London, 
soon  bnM^t  the  half-tone  process  into  great  vogue.  The  spread 
of  education  has  enormously  increased  the  demand  for  ephemeral 
literature,  more  espedaUy  that  which  lends  itself  to  pictorial  illus- 
tration; and  the  photograph  or  drawing  in  wash  reproduced  in 
half-tone  has  of  liue  to  a  great  extent  ousted  line  work  from  the 
better  dam  of  both  books  and  periodicals. 

Improvementt  in  machinery  have  made  it  pomible  to  print 
iHastiations  at  a  very  high  speed;  and  the  fadlity  with  which 
pfaotofrapha  can  now  be  taken  of  scenes  such  as  the  public  delight 
to  see  r^iroduoed  in  pictuies  has  brought  about  an  almost  complete 
chance  n  pictorial  jouraalian.  In  addition,  reference  must  be 
made  to  an  extraordmaiy  increase  in  the  numbere  and  circulation 
of  cbcnp  periodiral  publications  depending  to  a  very  large  extent 
for  popularity  on  their  illustmtions.  Several  of  these,  printed  on 
the  coarsest  paper,, from  rotary  machines,  sell  to  the  extent  of 
huadinds  of  fhoqmiids  of  copies  per  week.  It  was  inevitable  that 
this  ilwammng  proeem  should  not  be  permitted  todevek>p  without 
op^:mtmn.  and  the  Dial  (i889-*i897)  must  be  k)oked  on  as  a  protest 
by  the  band  of  artisu  who  promoted  it  against  the  unintelligent 
book-makiag  now  hwnming  prevalent.  Much  more  effective  and 
far  niaihiat  in  the  mme  oirectjon  was  the  influence  of  William 
Morris,  as  shown  in  the  publicatioos  of  the  Kelmacott  Pms  (dating 
from  1891).  In  these  volomes  the  aim  was  to  produce  illustrations 
'  ornaments  which  were  of  their  own  nature  akin  to.  and  thus 
to  harmontae  with  the  type,  and  to  do  this  by  pure  handicraft 


work.  As  a  result,  a  distinct  improvement  is  to  be  found  in  the  mere 
book-making  of  Great  Britain ;  and  although  the  main  force  of  the 
movement  soon  spent  itself  in  somewhat  uninspired  imitations, 
there  can  be  no  doubt  of  the  survival  of  a  taste  for  well-produced 
volumes,  in  whkh  the  relationship  of  t>-pe,  paper,  illustration  and 
binding  has  been  a  matter  of  careful  and  artistic  consideration. 
Under  this  influence,  a  notable  feature  has  been  the  re-issue,  in  an 
excellent  form,  of  illustrated  editions  of  the  works  of  most  of  the 
famous  writers. 

In  France  the  general  movement  has  proceeded  upon  lines  on 
the  ^  whole  very  dmilar.  Process  especially  what  was  called 
"  Gilbtage  " — was  adopted  eariicr.  and  used  at  first  with  greater 
liberality  than  in  England,  although  wood-engraving  has  persisted 
effectively  even  up  to  our  own  time.  In  the  various  types  of 
periodicals  of  whkh  the  Reoue  lUustrie,  Fifflro  lUustri  and  CU  Bias 
lUustri  may  be  taken  as  examples,  the  most  noticeable  feature  is  a 
use  of  colour-printing,  which  is  far  in  advance  of  anything  generally 
attempted  in  Great  Britain.  A  favourite  and  effective  process  is 
that  employed  for  the  reproduction  of  chalk  drawings  (as  by  Steinlen). 
whkh  consists  of  the  application  of  a  surface-tint  of  ctMnu  from  a 
metal  plaui  to  a  print  from  an  ordinary  proeem  block. 

In  Germany,  Jugpid,  SimpUeissimsts,  and  other  publications 
devoted  to  humour  and  caricaturq,  employ  colour-pnnting  to  a 
great  extent  with  success.  The  organ  of  the  artists  of  the  younger 
German  schools.  Pan  (1895).  makes  use  of  every  means  of  illustra- 
tion, and  has  especially  cultivated  lithography  and  wood<uts,  using 
these  arts  effectively  but  with  some  eccentricity.  Holland  has  also 
employed  coloured  lithography  for  a  remarkable  series  of  children's 
books  illustrated  by  van  Hoytema  and  others.  The  Viennese  Kunst 
und  Kunstkandwerk  is  an  art  publication  which  is  exceptionally  well 
produced  and  printed. 

Illustration  in  the  United  Sutes  has  some  few  characteristks 
whkh  differentiate  it  from  that  of  other  countries.  The  bter  school 
of  fine  wood-engraving  b  even  yet  in  existence.  American  artists 
also  introduced  an  effective  use  of  the  proeem  block,  namely,  the 
engraving  or  working  over  of  the  whole  or  certain  portions  of  it  by 
hand.  Inb  b  generally  done  by  an  engraver,  but  in  certain  cases 
it  has  been  the  work  of  the  ordinal  draughtsman,  and  its  possi- 
bilities have  been  foreseen  by  him  in  making  his  drawing.  The 
only  other  variant  of  note  b  the  use  of  haU-tone  blocks  super- 
imposed^^ various  colours.  (E.  F.  S.) 

ILLUSTRBS*  the  Latin  name  given  to  the  highest  magistrates 
of  ihe  later  Roman  Empire.  The  designation  was  at  first 
infonnal,  and  not  strictly  differentiated  from  other  marks  of 
honour.  From  the  time  of  Valentlnian  I.  it  became  an  ofiidal 
title  of  the  consuls,  the  chief  pracfecti  or  minbfen,  and  of  the 
commanders-in-chief  of  the  army.  Its  usage  was  eventually 
extended  to  lower  grades  of  the  imperial  service,  and  to  pension- 
aries from  the  order  of  the  spectabiles.  The  Illustres  were 
privileged  to  be  tried  in  criminal  cases  by  none  but  the  emperor 
or  hb  deputy,  and  to  ddcgtte  procuratores  U>  represent  them 
in  the  cxmrts. 

See  O.  Hirschfeld  in  Sitsunisherickte  der  Berliner  Akademie  (1901), 
P- 594  aqq-f  uid  T.  Hodgkin,  Italy  and  her  Invaders  (Oxford,  1893). 
1.  603-617. 

ILLYRIA,  a  name  applied  to  port  of  the  Balkan  Peninsula 
extending  abng  the  western  shore  of  the  Adriatic  from  Fiume 
to  Durauo,  and  inland  as  far  as  the  Danube  and  the  Servian 
Morava.  Thb  region  comprises  the  modem  provinces  or  states 
of  Dalmatia,  Bosnia  and  Herzegovina,  and  Montenegro,  with  the 
southern  half  of  Croatia-Slavonia,  part  of  western  Servia,  the 
sanjak  of  Novibazar,  and  the  extreme  north  of  Albania.  As 
the  inhabitants  of  Illyria  never  attained  complete  political 
unity  Its  landward  boundaries  were  never  clearly  defined. 
Indeed,  the  veiy  name  seems  priginally  to  have  been  an  ethno- 
logical rather  than  a  geographical  term;  the  ofder  Greek 
historians  usually  wrote  of  *'  the  Ulyrians  "  (o2  'IXXvpfot),  while 
the  names  Illyris  ('IXXvpis)  or  less  commonly  Illyria  ('IXXvpfa) 
came  subsequently  to  be  used  of  the  indeterminate  area  inhabited 
by  the  lUyrian  tribes,  i.e.  a  region  extending  eastward  from 
the  Adriatic  between  Libumia  on  the  N.  and  Epirus  on  the  S., 
and  gradually  shading  off  into  the  territories  of  kindred  peoples 
towaids  Thnce.  The  Latin  name  lUyricum  was  not,  unless 
at  a  very  early  period,  synonymous  with  Illyria;  it  also  may 
originally  have  signified  the  land  inhabited  by  the  IU3rrians,  but 
it  became  a  political  expression,  and  was  applied  to  various 
divisions  of  the  Roman  Empire,  the  boundaries  of  which  were 
frequently  changed  and  often  included  an  area  far  larger  than 
Illyria  properiy  so  called.  Vienna  and  Athens  at  different  Umes 
formed  part  of  Iltyricum,  but  no  geographer  would  ever  have 
included  thex  cities  in  Illyria. 
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Etknelogy. — ^Little  can  be  leaned  from  written  sources  of 
the  origin  and  character  of  the  Illyrians.  The  Greek  legend 
that  Cadmus  and  Harmonia  settled  m  Illyria  and  became  the 
parents  of  lUyrius,  the  eponymous  ancestor  of  the  whole  Illyrian 
people,  has  been  interpret^  as  an  indication  that  the  Greeks 
recognized  some  affinity  between  themselves  and  the  Illyrians; 
but  this  inference  is  based  on  insufficient  data.  Herodotus  and 
other  Greek  historians  represent  the  Illyrians  as  a  barbarous 
people,  who  resembled  the  ruder  tribes  of  Thrace.  Both  are 
described  as  tattooing  their  persons  and  offering  human  sacrifices 
to  their  gods.  The  women  of  Illyria  seem  to  have  occupied  a 
Ugh  position  socially  and  even  to  have  exerdsed  political  power. 
Queens  are  mentioned  among  their  rulers.  Fuller  and  more 
trustworthy  information  can  be  obtained  from  archaeolo^cal 
evidence.  In  Bosnia  the  lake-dwellings  at  Butmir,  the  cemeteries 
of  Jezerine  and  Glasinac  and  other  sites  have  yielded  numerous 
stone  and  horn  implements,  iron  and  bronze  ornaments,  weapons, 
&c.,  and  objects  of  more  recent  date  fashioned  in  silver,  tin, 
amber  and  even  glass.  These  illustrate  various  stages  in  the 
development  of  primitive  lUyiian  civilization,  from  the  neolithic 
age  onward.  The  Hallstatt  and  La  T^ne  cxiltures  are  especially 
well  represented.  (See  W.  Ridgeway,  The  Early  Age  of  Greece, 
igoi;  R.  Munro,  Bosnia-Herzegovina  and  Dalmatia,  Edinbur^, 
xgoo;  and  W.  Radimskj^,  Die  neoliikiscke  Station  von  Butmiff 
Vienna,  1895-1898.)  Similar  discoveries  have  been  made  in 
Dalmatia,  as  among  the  tumuli  on  the  Sabbionoello  promontory, 
and  in  Croatia-Slavonia.  H.  Kiepert  {"  Uber  den  Volkstamm 
der  Leleges,"  in  Monatsber.  Berl.  Akad.,  i86x,  p.  1x4)  souj^t 
to  prove  that  the  Illyrians  were  akin  to  the  Lcleges;  hb  theory 
was  supported  by  £.  Schrader,  but  is  not  generally  acttpted. 
In  Dalmatia  there  appears  to  have  been  a  large  Celtic  element, 
and  Celtic  place-names  axe  common.  The  andent  Illyrian 
languages  fall  into  two  groups,  the  northern,  dosdy  connected 
with  Venetic,  and  the  southern,  perhaps  allied  to  Messapian 

and  now  probably  rquresented  by  AlbaniaiL 

See  K.  Brugmann,  Ktme  ver^eickende  GrammaHk  der  Indo- 
ftrmaniscken  Shrachen  (Strasaburg,  1904) ;  and  his  larger  Crundriss 
der  tergleickenden  Crammatik  (2nd  eo.,  btrassburg,  X897),  with  the 
authorities  there  quoted,  especially  P.  Kretsdimcr,  Einieitung  sn  die 
Cesekickie  der  Grteddscken  Spracken  (Gdttingen,  1896):  see  also 
Albania. 

History. — Gred  colonization  on  the  Illyrian  seaboard  probably 
began  late  in  the  7th  century  b.c.  or  early  in  the  6th  century. 
The  most  important  settlements  appear  to  have  been  at 
Epidamnus  (Durazzo),  Tragurium  (Trad),  Rhizon  (near  Cattaro), 
Salona  (near  Spalato),  Epidaurum  (Ragusavecchia),  Zara  and 
on  the  i^ands  of  Curzola,  Lesina  and  Lissa.  There  is  a  collection 
of  Greek  coins  from  Illyria  in  the  museum  at  Agram,  and  the 
researdies  of  Professor  F.  Buli6  and  others  at  Salona  (see  Spalato) 
have  broui^t  to  li^t  Greek  inscriptions,  Greek  pottery,  &c. 
dating  from  600  B.C.  But  Greek  influence  seems  never  to  have 
penetrated  far  into  the  interior,  and  even  on  the  coast  it  was 
rapidly  superseded  by  Latin  dvilization  after  the  3rd  century 
B.C.  Until  then  the  Illyrian  tribes  appear  to  have  lived  in  a 
state  of  intermittent  warfare  with  their  xieighbours  and  one 
another.  They  are  said  by  Herodotus  (ix.  43)  to  have  attacked 
the  temple  of  DelphL  Braadas  with  his  small  army  of  Spartans 
was  assaulted  by  them  on  his  inarch  (434  B.C.)  across  Thessaly 
and  Macedonia  to  attack  the  Athenian  colonies  in  Thrace. 
The  earlier  history  of  the  Macedonian  kings  is  one  constant 
struggle  against  the  Illyrian  tribes.  The  migrations  of  the  Celts 
at  the  beginning  of  the  4th  century  disturbed  the  coimtry 
between  the  Danube  and  this  Adriatic  The  Scordisd  and  other 
Cdtic  tribes  settled  there,  and  forced  the  Illyrians  towards  the 
south.  The  necessities  of  defence  seem  to  have  united  the 
Illyrians  under  a  chief  Bardylis  (about  383  b.c)  and  his  son 
Clitus.  Bardylis  nearly  succeeded  in  destroying  the  rising 
kingdom  of  Macedonia;  King  Amyntas  11.  was  defeated,  and  a 
few  years  later  Perdiccas  was  ddeated  and  slain  (359).  But  the 
great  Philip  crushed  the  Illyrians  completdy,  and  annexed  part 
of  thdr  country.  During  the  next  century  we  hear  of  them  as 
fMrates.  Issuing  from  the  seduded  harbours  of  the  coast,  they 
ravaged  the  shores  of  Italy  and  Greece^  and  preyed  on  the 


commerce  of  the  Adriatic.  The  Greeks  appGed  to  Rone  for 
bdp.  Teuta,  the  Illyrian  queen,  rejected  the  Roman  *<^-~***^ 
for  redress,  aiMl  murdered  the  ambassadors;  but  the  two 
Illyrian  Wais  (329  and  2x9  B.C.)  ended  in  the  submission  of  the 
Illyrians,  a  considerable  part  of  their  territory  being  anncTrd  by 
the  conquerors.  Illyria,  however,  remained  a  powerful  kingd(^ 
with  its  capital  at  Scodra  (Scutari  in  Albania),  until  iSo  9JC^ 
when  the  Dalmatians  declared  thoittdves  indepexxlent  of 
Gcnrius  or  Genthius,  the  king  of  lUyria,  and  founded  a  repubSc 
with  its  capital  at  Ddminium  (see  Dauhatxa:  Hisiory,  on  the 
site  of  Delminium).  In  x6S  Gentius  came  into  oonflkt  with  the 
Romans,  who  conquered  and  aimexed  his  country.  Dalmatia 
was  invaded  by  a  Roman  army  under  Galus  Mardus  Figulos 
in  156,  but  Figulus  was  driven  back  to  the  Roman  frontier,  and 
in  Dalmatia  the  Illyrians  were  not  finally  subdued  until  x6s  years 
afterwards.  Publius  Sdpio  Nasica,  who  succeeded  Figuhs^ 
captured  Ddminium,  and  in  X19  L.  Caedlius  Metellus  ovema 
the  country  and  recdved  a  triumph  and  the  surname  Dalwuttiaa, 
But  in  5X  a  Dalmatian  raid  on  Libumia  led  to  a  renewal  oc 
hostiliries;  the  Roman  armies  were  often  worsted,  and  altfaoi^ 
in  39  Asinius  PoUio  gained  some  successes  (see  Horace,  Odes  a.  i. 
1$)  these  appear  to  have  been  exaggerated,  and  it  was  not  oatd 
Octavian  took  the  fidd  in  perwn  that  the  Dalmatians  submitted 
in  33.  (For  an  account  of  the  war  see  Appian,  Ittyrica^  24-2S; 
Dio  Cassius  xlix.  38;  livy,  EpU,  131,  X32).  They  again  revolted 
in  x6  and  xx,  and  in  aj>.  6-^  joined  the  r^d  Pannonians 
Suetonius  {TU)eriuSf  x6)  declares  that  they  were  the  most 
formidable  armies  with  whom  the  Romans  had  had  to  oonteod 
since  the  Punic  Wars.  In  a.o.  9,  however,  Tiberius  entirdy 
subjugated  them,  for  which  he  was  awarded  a  triumph  in  u 
(Dio  Cass.  Iv.  33-29,  Ivi.  xx-x;;  Vdl.  Pat.  ii.  xxo-xxs).  Thence- 
forward Dalmatia,  lapydia  and  Libumia  were  united  as  tke 
province  of  lUyricum. 

Latin  dvilization  spread  rapidly,  the  cultivation  of  the  tiae 
was  introduced,  gold-mining  was  carried  on  in  Bosnia,  and 
flourishing  commercial  dties  arose  along  the  cxMst.  Illyria 
became  one  of  the  best  recruiting  grouiKts  for  the  Romait  I^oos; 
and  in  troubled  times  many  Illyrian  soldiers  fougjit  their  viy 
up  from  the  ranks  to  the  impexial  purple.  Claudius,  Aurcfiaa, 
Probus,  Diodetian  and  Maximian  were  all  sons  of  IQyiian 
peasants.  It  is  probable,  however,  that  most  of  the  Hg****"^ 
tribes  now  represented  by  the  Albanians  rcnudned  almost 
uiuiffected  by  Roman  influence.  The  importance  of  Qlyricua 
caused  its  name  to  be  extended  to  many  ndghbooring  districts; 
in  the  3nd  century  aj>.  the  lUyricus  Linus  induded  Noricnm, 
Pannonia,  Moesia,  Dada  and  Thrace.  In  the  reorganizatica 
of  the  empire  by  Diocletian  (285)  the  diocese  of  Ulyricnm  w 
created;  it  comprised  Pannonia,  Nwicum  and  Dalmaua, 
while  Dada  and  Macedonia,  together  called  Eastern  Ulyricuai, 
were  added  later.  Either  Diocletian  or  after  him  Coastastice 
made  lUyricum  one  of  the  four  prdectures,  each  governed  bjr 
a  praefcctus  praetorio,  into  which  the  empire  was  divided.  This 
prefecture  induded  Pannonia,  Noricum,  Crete  and  the  entire 
Balkan  peninsula  except  Thrace,  which  was  attached  by  Con- 
stantine  to  the  prefecture  of  the  East.  From  the  partition  of 
the  empire  in  285  tmtil  379  Illyricum  was  induded  in  the  Westeni 
Empire,  but  thenceforward  Eastern  Illyricum  was  ■i»«»*»^  to 
the  Eastern  Empire;  its  frontier  was  almost  identical  with  the 
line  of  demarcation  between  Latin-Speaking  and  Gredt-^ieakiiig 
peoples,  and  roughly  corresponded  to  the  boundary  which  now 
severs  Latin  from  Greek  Christianity  in  the  Balkan  prm'nsnh 
The  whole  peninsula  except  Thrace  was  still  known  as  IDyriciEni. 
but  was  subdivided  into  Illyris  Barbara  or  Romana  and  Dlyns 
Graeca  (Eastern  Illyricum  with  Greece  and  Crete).  The  \u 
Egnaria,  the  great  line  of  road  which  connected  Rome  with 
Constantinople  and  the  East,  led  across  Ulyricnm  from  D}t- 
rachium  to  Thessalonica. 

In  the  5th  century  b^an  a  series  of  invasions  whidi  piofoontfiy 
modified  the  ethnical  character  and  the  dvilixation  of  the 
Illyrians.  In  441-  and  447  their  country  was  ravaged  by  the 
HuDs.  In  48X  Dalmatia  was  added  to  the  Ostrogothic  kingdoo, 
which  already  induded  the  more  northeriy  parts  of  lOyiiaui, 
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4jt,  PhsBODia  and  Noricum.  Dalmatk  wis  partially  reconquered 
by  Justinian  in  536,  but  after  565  it  was  devastated  by  the 
Avars,  and  throughout  the  century  bands  of  Slavonic  invaders 
had  been  gradually  establishing  themselves  in  Illyria,  where, 
imlike  the  earlier  barbarian  conquerors,  they  formed  permanent 
aetilemcnts.  Between  600  and  650  the  main  body  of  the  im- 
inigranta  occupied  IHyria  (see  Seevia:  History;  and  jSlavs). 
It  consisted  of  Croats  and  Serbs,  two  groups  of  tribes  who  spoke 
a  single  language  and  were  so  closely  related  that  the  origin  of 
the  disUnctimi  between  them  is  obscure.  The  Croats  settled 
in  the  western  half  of  IJlyria,  the  Serbs  in  the  eastern;  thus  the 
former  came  gradually  under  the  influence  of  Italy  and  Roman 
Cathotidsm,  the  latter  under  the  influence  of  Byzantium  and 
the  Greek  Church.  Hence  the  distinction  between  them  became 
a  marked  difference  of  civilization  and  creed,  which  has  always 
tended  to  keep  the  Slyrian  Slavs  politically  disunited. 

The  Croats  and  Serbs  rapidly  absorbed  most  of  the  Latinised 
Illynans.  But  the  wealthy  and  powerful  dty-statcs  on  the 
coast  were  strong  enou^^  to  maintain  their  independence  and 
their  distinctively  Italian  character.  Other  Roman  provincials 
took  refuge  in  the  mountains  of  the  interior;  these  Mavrovlachi, 
as  they  were  called  (see  Dalmatu:  PopulaHon;  and  Vlachs), 
fMcscrved  their  language  and  nationality  for  many  centuries. 
The  Dlyrian  tribes  which  had  withstood  the  attraction  of  Roman 
dvilizatioB  remained  unconquered  among  the  mountains  of 
Albania  and  were  never  Slavonized.  With  these  exceptions 
Blyria  became  entirely  Serbo-Croatian  in  population,  language 
and  culture. 

The  name  of  IDyria  had  by  this  time  disappeared  from  history. 
In  litcnture  it  was  preserved,  and  the  scene  of  Shakespeare's 
•comedy,  Twd/lk  NighS,  is  laid  in  Illyria.  Politically  the  name 
was  revived  in  1809,  when  the  name  Uljrrian  Provinces  was  given 
to  Camida,  Dalmatia,  Istria,  Fiume,  GOrs  and  Gradisca,  and 
Trieste,  with  parts  of  Carinthia  and  Croatia;  these  territories 
were  ceded  by  Austria  to  Italy  at  the  peace  of  Schttnnbrun 
(14th  Oct.  1809).  Theniyrian  Provinces  were  occupied  by 
French  troops  and  govemml  in  the  interest  of  Napoleon;  the 
repttbUc  ol  Ragusa  was  annexed  to  them  in  181  x,  but  about 
the  end  of  2813  the  French  occupation  ceased  to  be  effective 
and  the  provinces  reverted  to  Austria.  The  kingdom  of  lUyria, 
which  was  constituted  in  x8i6  out  of  the  crown-lands  of  Carinthia, 
Camioia,  luria,  Cdrz  and  Gradisca,  and  Trieste,  formed  until 
1 9  49  a  kingdom  of  the  Austrian  crown.  For  the  political  pro- 
paganda known  as  Illyrism,  see  CaOATiA-SLAVONiA:  History. 

BiMoiocaAPBY. — In  addition  to  the  authorities  quoted  above, 
9€>e  G.  Zippel,  Die  rdmiulU  Herrs€kaft  in  Itlyrien  bis  amf  Aug^stus 
(l^ipzig.  1877):  P.  O.  Bahn,  Der  Vrsprvni  der  rdmischen  Pronnt 
lUyrun  (Gnmma,  1876):  J.  Marquardt,  Rimiuhe  Staaisvervfoltunf, 
L  {1881 ).  p.  395:  E.  AvFreeman,  '*  The  Illyrian  Emperors  and  their 
Land  '*  Uiistorieal  Essays,  leries  3,  1879);  C.  PStBch  in  Pauly- 
VC^imiamski RtcUncykUpddi€,  iv.  pt.  2  (1901);  Th.  Mommaen,  Tkt 
Pronmcts  o§  Iko  Roman  Empire  (ed.  F.  Haverfield,  I909). 

JUIBHAUt  a  town  and  summer  resort  of  Germany,  in  the 
grand-duchy  of  Saxe- Weimar,  at  the  north  foot  of  the  Thuringian 
Forest,  on  the  river  Ilm,  30  m.  by  rail  south  of  Erfurt.  Pop. 
(190$)  ii,aaa.  The  town,  which  stands  picturesquely  among 
wooded  hills,  is  mudi  frequented  by  visitors  in  the  summer. 
It  was  a  favourite  resort  of  Goethe,  who  wrote  here  his  Ipkigenie, 
and  often  stayed  at  Gabelbach  in  the  neighbourhood.  It 
has  a  grand-ducal  palace,  a  Roman  Catholic  and  two  Evan- 
gelical diurcbes,  a  sanatorium  for  nervous  disorders,  and  several 
educational  establishments.  Its  chief  manufactures  are  glass 
and  porcelain,  toys,  gloves  and  chemicals,  and  the  town  has 
tanneries  and  saw-mills.  Formerly  a  part  of  the  county  of 
H«anebcfg,  Ilmenau  came  in  1631  into  the  possession  of  electoral 
Saxony,  afterwards  passing  to  Saxe- Weimar. 

See  R.  Springer,  Die  Uassiuken  Stdtlen  won  Jena  und  Itmenau 
(B«rim.  1869);  PasiK.  Coethe  und  Ilmenau  (and  ed..  Weimar.  190a): 
and  Fih.  Bad  Ilmenau  und  seine  C/McetarM((HildburKhauaen.  1886). 

lUann^  a  mineral  known  also  as  titanic  iron,  formerly 
regarded  as  an  iron  and  titanium  sesquioxide(  Fe,Ti)iOaisomor- 
phoos  with  haematite  (Ttfii),  but  now  generally  considered 
to  be  an  iron  titanate  FeTiOi  isomorphous  with  pyrophanite 
OCAriOi}aiidgdkieIite(M^iQi).    It  crystallises  in  the  parallel- 


faced  hemihedral  dass  of  the  rhombohedral  system,  thus  having 
the  same  degree  of  symmetry  as  phenadte  and  pyrophanite, 
but  differing  from  that  of  haematite.  The  angles  between  the 
faces  are  very  nearly  the  same  as  between  the  corresponding 
faces  of  haematite;  but  it  is  to  be  noted  that  the  rhombcAedral 
angle  (94*  39O  of  ilmenite  is  not  intermediate  between  that  of 
haematite' (94^  oO  and  of  the  artificially  prepared  crystals  of 
titanium  sesquioxide  (9a*  40O,  which  shotdd  be  the  case  if  the 
three  substances  were  isomorphous. 
Analyses  show  wide  variations  in 
chemical  composition,  and  there  is 
a  gradation  from  normal  ilmen- 
ite FeTiQi  (with  titanium  dioxide 
5a*7,  and  ferrous  oxide  47*3%)  to 
titaniferous  haonatitc  and  titani- 
ferous  magnetite.    Frequently  also, 

magnesia  and  manganous  oxide  are  present  in  small  amounts, 
the  former  reaching  x6%.  The  formula  (Fe,Mg)TiOli  is  then 
analogous  to  those  of  gdkielite  and  pjrroi^utnite.  Many  analyses 
show  the  presence  of  TiOa  and  (Fe,Mg)0  in  this  ratio  of  x:x,' 
yet  there  is  often  an  excess  of  ferric  oxide  to  be  accounted  for; 
this  may  perhaps  be  explained  by  the  regular  intergrowth  on 
a  minute  scale  of  ilmenite  with  haematite,  like  the  intergrowth 
of  such  substances  as  caldte  and  sodium  nitrate,  which  are 
similar  crystallographically  but  not  chemically. 

In  many  of  iu  external  characters  ilmenite  is  very  similax 
to  haematite;  the  crystals  often  have  the  samiS  tabular  ox 
lamellar  habit;  the  twin-laws  are  the  same,  giving  rise  to  twin- 
lamellae  and  planes  of  parting  parallel  to  the  basal  plane  and 
the  primitive  rhombohedron;  the  colour  is  iron-black  with  a 
submetallic  lustre;  finally,  the  conch<ndal  fracture  is  the  same 
in  both  minerals.  Ilmenite  has  a  black  streak;  it  is  opaque, 
but  in  very  thin  scales  sometimes  tmnsparent  with  a  dove- 
brown  colour.  Tt  is  slightly  magnetic,  but  without  polarity. 
The  hardness  is  5I,  and  the  specific  gravity  varies  with  the 
chemical  composition  from  4*3  to  5*0. 

Owing  to  the  wide  variations  in  composition,  which  even 
yet  are  not  properly  understood,  several  varieties  of  the  mineral 
have  been  distinguished  by  special  names.  Crichtonite  occurs 
as  small  and  brilliant  crystals  of  acute  rhombohedral  habit 
on  quartz  at  Le  Bourg  d'Oisans  in  Dauphin^;  it  agrees  dosely 
in  composition  with  the  formula  FeTiOa  and  has  a  spedfic  gravity 
of  4*7.  Manaccanite  (or  Mcnaccanite)  is  a  black  sandy  material, 
first  found  in  1791  in  a  stream  at  Manaccan  near  Helston  in 
Cornwall.  Iserite,  from  Iserwiese  in  the  Iser  Mountains,  Bohemia, 
is  a  simiUr  sand,  but  contairiing  some  octahedral  crystals, 
possibly  of  titaniferous  magnetite.  Washingtonite  is  found 
as  lanse  tabular  crystals  at  Washington,  Coimecticut.  Uddeval- 
lite  is  from  Uddevalla  in  Sweden.  Picrotitanite  or  picroilmenite 
(Gr.  nKpbs,  "bitter")  is  the  name  given  to  varieties  con- 
taining a  considerable  amount  of  magnesia.  Other  varieties 
are  kibddophane,  hystatite,  &c.  The  name  ilmenite,  proposed 
by  A.  T.  Kupffer  in  1837,  is  after  the  Smen  Mountains  in  the 
southern  Urals,  whence  come  the  best  crystals  of  the  mineral. 
The  largest  crystals,  sometimes  as  much  as  x6  S>  in  weight,  are 
from  KragerS  and  Arendal  in  Norway. 

Ilmenite  occurs,  often  in  a^sodation  with  magnetite,  in 
gneisses  and  schists,  sometimes  forming  beds  of  considerable 
extent,  but  of  little  or  no  economic  value.  It  is  a  common 
accessory  constituent  of  igneous  rocks  of  all  kinds,  more 
espedally  basic  rocks  such  as  gabbro,  diabase  and  basalt.  In 
these  rocks  it  occurs  as  platy  crysuls,  and  is  frequently  re- 
presented by  a  white,  opaque  alteration  product  known  as 
leucoxene.  (L.  J.  S.) 

ILOILO,  a  town,  port  of  entry  and  the  capital  of  the  province 
of  Iloilo,  Panay,  Philippine  Islands,  at  the  mouth  of  Iloilo  river, 
on  the  S.E.  coast.  Pop.  (1903)  t9.o54-  In  X903,  after  the 
census  had  been  taken,  the  population  of  the  town  was  more 
than  doubled  by  the  addition  of  the  municipalities  of  La  Pax 
(pop.  5724),  Mandurriao  (pop.  4482)  >  Molo  (pop.  8551)  and 
Jaro  (pop.  10.681);  in  1908  Jaro  again  became  a  separate  town. 
The  town  is  built  on  k>w  sandy  ground,  is  irregulariy  laid  out, 
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and  its  streets  are  not  paved.  It  has  a  good  government  house 
and  a  fine  church.  The  harbour,  suitable  for  ships  of  15  ft. 
draughtj  is  well  protected  by  the  island  of  Guimaras,  and  ocean- 
going vessels  can  lie  in  the  channel.  The  surrounding  country, 
which  is  traversed  by  gravel  roads  leading  to  the  principal  towns 
of  the  province,  is  fertile  and  well  cultivated,  producing  sugar, 
tobacco  and  rice  in  abundance.  In  commercial  importance 
Uoilo  ranks  next  to  Manila  among  Philippine  cities;  it  has  manu- 
factures of  pifia,  jusi,  coconut  oil,  lime,  vinegar  and  various 
articles  made  from  palm  wood.  Much  of  the  town  was  burned 
by  Filipino  insurgents  soon  after  its  capture  by  American  troops 
in  February  1899. 

ILSENBURG,  a  village  and  health  resort  of  Germany,  in 
Prussian  Saxony,  romantically  situated  under  the  north  foot 
of  the  Hart  Mountains,  at  the  entrance  to  the  Osethal,  6  m. 
N.W.  from  Wemigerode  by  the  raQway  to  Goslar.  Pop.  (1900) 
3868.  It  has  an  Evangelical  church,  a  modem  chAteau  of  the 
princes  of  Stolberg,  with  pretty  grounds,  and  ahi^  grade  school, 
and  manufactures  metal  wares,  machines  and  iron  screws  and 
bolts. 

Owing  to  its  charming  surroundings  and  its  central  position 
in  the  range,  Ilsenburg  is  one  of  the  most  frequented  totyrist 
resorts  in  the  Han  Mountains,  being  visited  annually  by  some 
6000  persons.  The  old  castle,  Schloss  Ilsenburg,  lying  on  a  high 
crag  above  the  town,  was  originally  an  imperial  stronghold  and 
was  probably  built  by  the  German  king  Henry  I.  The  emperor 
Otto  III.  resided  here  in  995,  Henry  II.  bestowed  it  in  1003  upon 
the  bishop  of  Halberstadt,  who  converted  it  into  a  Benedictine 
monastery,  and  the  school  attached  to  it  enjoyed  a  great  reputa- 
tion towards  the  end  of  the  xxth  century.  Alfter  the  Reformation 
the  castle  passed  to  the  counts  of  Wemigerodei  who  restored 
it  and  made  it  their  residence  until  17x0.  Higher  still,  on  the 
edge  of  the  plateau  rises  the  Ilsenstein,  a  granite  peak  standing 
about  500  ft.  above  the  valley,  crowned  by  an  iron  cross  erected 
by  Count  Anton  von  Stolberg-Wemigerode  in  memory  of  his 
friends  who  fell  in  the  wars  of  X813-X8X5.  Around  this  rock 
cluster  numerous  legends. 

See  Jacobs,  Urkundenlnuk  dts  Klosters  Ilsenburt  (Halle,  1875) ; 
BrandM.  IbeHburi  als  SammerauferUkalt  (Wernigerode,  1885):  and 
H.  Herre,  lUenburier  Annalen  (Leipzig,  1890). 

IMAGB  (LaL  imago,  perhaps  from  the  same  root  as  imiiari, 
copy,  imitate),  in  general,  a  copy,  representation,  exact  counter- 
part of  something  else.  Thus  the  reflection  of  a  person  in  a 
mirror  is  known  as  his  "  image  "  ;  in  pt^nilar  usage  one  person 
is  similariy  described  as  "  the  very  image  "  of  another;  so  in 
entomology  the  term  is  applied  in  its  Latin  form  imago  to  an 
insect  which,  having  passed  through  its  larval  stages,  has  achieved 
its  full  typical  development.  The  term  is  in  fact  susceptible  of 
two  opposite  coimotations;  on  the  one  hand,  it  implies  that  the 
thing  to  which  it  is  applied  is  only  a  copy;  on  the  other  that 
as  a  copy  it  is  faithful  and  accurate. 

Psydiology  (qjf.)  recognizes  two  uses  of  the  term.  The  simplest 
is  for  the  impression  made  by  an  observed  object  on  the  retina, 
the  eye;  in  this  connexion  the  term  "after-image"  (better 
"  after-sensation  ")  is  used  for  an  image  which  remains  when  the 
eye  is  withdrawn  from  a  brilliantly  lifted  object;  it  is  called 
positive  when  the  colour  remains  the  same,  negative  when  the 
complementary  a>lours  are  seen.^  The  strict  psychological  use 
of  the  term  "  image  "  is  by  analogy  from  the  physiological  for 
a  purely  mental  idea  which  is  taken  as  being  observed  by  the  eye 
of  the  mipd.  These  images  are  created  or  produced  not  by  an 
external  stimulus,  such  as  is  necessary  for  a  visual  image  (even 
the  after-image  is  due  to  the  continued  excitement  of  the  same 
organ),  but  by  a  mental  act  of  reproduction.  The  simplest 
ideational  image,  which  has  been  described  as  the  primary 
memory-image,  b  "  the  peculiariy  vivid  and  definite  ideal 
representation  of  an  object  which  we  can  maintain  or  recall  by 
a  suitable  effort  of  attention  immediately  after  perceiving  it  " 
(Stout).  For  this  no  external  stimulus  is  required,  and  as  com- 
pared with  the  after-image  it  represents  the  objects  in  perspective 
Just  as  they  might  be  seen  in  perception.  This  is  characteristic 
of  all  mental  images.    The  essential  requisite  for  this  primary 


image  is  that  the  attention  should  have  -been  fixed  upon  the 
impressions. 

The  relation  between  sense-impressions  and  mental  images 
is  a  highly  complicated  one.  Difference  in  intensity  as  not  a 
wholly  satisfactory  ground  of  distinction;  abnormal  physical 
conditions  apart,  an  image  may  have  an  intensity  far  greater 
than  that  of  a  sense-given  impression.  On  the  other  band, 
Hume  is  certainly  right  in  holding  that  the  distinctive  diaractcx 
of  a  percept  as  compared  with  an  image  b  in  all  ordinary  cases 
the  force  and  liveliness  with  which  it  strikes  the  mixid— the 
distinction,  therefore,  being  one  of  quality,  not  of  degree.  A 
distinction  of  some  importance  is  found  in  the  "superior 
steadiness  "  (Ward)  of  impressions;  while  looking  at  any  set  of 
surroundings,  images  of  many  different  scenes  may  pass  throng 
the  mind,  each  one  of  which  is  immediately  distinguished  from 
the  impression  of  the  actual  scene  before  the  eyes.  This  arises 
partly,  no  doubt,  from  the  fact  that  the  perception  has  dear 
localization,  which  the  image  has  not.  In  many  cases  indeed  &n 
image  even  of  a  most  faim'liar  scene  is  exceedingly  vague  and 
inaccurate. 

In  Art  the  term  is  used  for  a  representation  or  likeness  of  as 
animate  or  iiumimate  object,  particulariy  of  the  figure  of  a  peisoa 
in  sculpture  or  painting.    The  moat  general  application  of  ike 
word  is  to  such  a  representation  when  tised  as  an  object  of 
religious  worship  or  adoration,  or  as  a  decorative  or  aichiteaursi 
ornament  in  places  of  religious  worship.    The  worship  of  images, 
or  idolatry,  from  the  point  of  view  of  comparative  rdigkin.  is 
treated  in  the  article  Imace-Worship.  and  the  history  of  tkc 
attitude  of  the  Christian  church,  outside  the  post-Reformation 
church  of  England,  towards  the  use  of  images  as  objects  of 
worship  and  religion  in  the  article  Iconoclasts.    With  regard 
to  the  Pre-Rcformation  period  in  England,  it  is  of  interest  to 
note  that  by  the  constitutions  of  Archbishop  Winchebey,  1305, 
it  was  the  duty  of  the  parish  to  provide  for  the  parish  church, 
among  other  objects,  the  images  of  Christ  on  the  ChMS,  of  the 
saint  to  whom  the  church  was  dedicated,  to  be  placed  in  the 
chancd,  and  of  other  saints.    The  injunctions  of  Edward  \l^ 
X547,  ordered  the  destruction  of  all  images  that  had  been  the 
objects  of  superstitious  use,  and  the  act  of  1549  (3  &  4  Edw.  VL 
c.  xo)  dechired  all  such  images  illegal.    This  act,  lepeskd  ia 
Mary's  reign,  was  revived  in  1604  (t  James  I.  c.  15)  and  is  suS 
in  force.    The  present  effect  of  this  unrepealed  act,  as  stated 
in  Boyd  v.  PkilpoUs  (L.R.  6  P.C.  449)>  is  that  it  only  referred 
to  the  images  then  subject  to  abuse,  which  had  been  ordered 
to  be  removed,  and  did  not  refer  to  the  subsequent  use  or  abuse 
of  other  images.    In  Article  XXIL  of  the  Articles  of  RciigioB 
it  is  laid  down  that  "  the  Romish  Doctrine  concerning  .  .  • 
Worshipping  and  Adoration  as  well  of  Images  as  of  Reiiques 
...  is  a  fond   thing  mainly  invented  and  grounded  <«  no 
warranty  of  Scripture,  but  rather  repugnant  to  the  Word  of 
God."    The  law  in  regard  to  images,  which  in  this  connexioa 
include  pictures  and  stained-glass  windows,  but  not  acnlptuRd 
effigies  on  monuments  or  merely  ornamental  work,  is  contained 
in  various  judicial  decisions,  and  b  not  defined  by  statute.   The 
effect  of  these  decisions  b  thus  summarized  in  the  rtpod  xA  the 
Royal  Commission  on  Ecclesiastical  Discipline,  1906:  "Sock 
images  are  lawful  as  objects  of  decoration  in  a  churdi,  bat  ait 
unlawful  if  they  are  made,  or  are  in  danger  of  being  made, 
objects  of  superstitious  reverence,  contrary  to  Article  XXIL 
against  the  worshipping  and  adoration  of  images.     In  acootdance 
with  this  view,  crosses,  if  not  placed  on  the  Holy  Table,  and  also 
crucifixes,  if  part  only  of  a  sculptured  design  or  arcfaitectunl 
decoration,  have  been  declared  lawful.    The  question  whether 
a  crucifix  or  rood  standing  alone  or  combined  with  figures  of 
the  Blessed  Virgin  and  St  John  can,  in  any  drnimstances,  be 
regarded  as  merely  decorative,  has  given  rise  to  a  difference 
of  judicial  opinion  and  appears  to  be  unsettled."    Speaking 
generally,  articles  of  decoration  and  embellbhincnt  not  used 
in  the  services  cannot  lawfully  be  introduced  into  a  drarch 
without  the  consent  of  the  ordinary  given  by  a  facnlty,  the 
granting  of  which  is  subject  to  the  judicial  discretion  of  the 
chancellor  or  commissary,  sitting  as  judge  of  the  bishop's  oovru 
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By  sectioo  8  of  the  Pttblic  Worship  Regulation  Act  1874, 00m- 
pUinants  may  take  proceedings  if  it  is  considered  that  "  any 
altcfation  in,  or  addition  to,  the  fabric,  ornaments  or  furniture 
has  been  made  without  legal  authority,  or  that  any  decoration 
forbidklen  by  law  has  been  introduced  into  such  church  .  .  . 
provided  that  no  proceedings  shall  be  taken  ...  if  such  altera- 
tion or  addition  has  been  completed  five  years  before  the  com- 
mencement of  such  proceedings."  The  following  are  the  principal 
cases  on  the  subject:  in  Boyd  v.  PhilpoUSf  1874  (L.R.,  4  Ad.  6*  Ec. 
397;  6  P.C.  435),  the  Exeter  reredos  case,  the  privy  council, 
reversing  the  bishop's  judgment,  allowed  the  structure,  which 
contained  sculptures  in  high  rdief  of  the  Ascension,  Trans- 
figuration and  Descent  of  the  Holy  Ghost  at  Pentecost,  together 
with  a  cross  and  angds;  in  R.  v.  the  Bishop  of  London,  1889 
(23  Q.B.D.  4x4,  24  Q.B.D.  2x3),  the  St  Paul's  reredos  case,  the 
bishop  refused  further  proceedings  against  the  legality  of  a 
structure  containing  sculptured  figures  of  Christ  on  the  Cross 
and  the  Virgin  and  Chfld.  In  Oifton  v.  Ridsdak,  1876  (i  P.  6*  D., 
3x6),  a  metal  crucifix  on  the  centre  of  the  chancel  screen  was 
declared  illegal  as  being  in  danger  of  being  used  superstitiously, 
and  in  the  same  case  pictures  or  rather  coloured  reliefs  represent- 
ing the  *'  Stations  of  the  Cross  "  were  ordered  to  be  removed 
<«  the  ground  that  they  had  been  erected  without  a  faculty, 
and  were  also  considered  unlawful  by  Lord  Penxance  as  con- 
nected with  certain  superstitious  devotion  authorized  by  the 
RcMDan  church. 

IHAOI  WORSHIP.  It  is  obvious  that  two  religious  votaries 
kncding  together  before  a  statue  may  entertain  widely  different 
conceptions  of  what  the  image  is  and  signifies,  although  their 
outward  attitude  is  the  same.  The  one  may  regard  it  as  a  mere 
iraafe,  picture  or  representation  of  the  higher  being,  void  in 
itself  ol  value  or  power.  It  is  to  him,  like  the  photograph  hung 
00  a  wan  of  one  we  bve,  cherished  as  a  picture  and  no  more. 
Bat  the  other  may  regard  it,  as  a  little  girl  regards  her  doll,  as 
an  animated  being,  no  mere  piaure,  but  as  tenement  and  vehicle 
of  the  sod  and  fraught  with  divine  influence.  The  former  is 
the  attitude  whidi  the  Latin  Church  officially  inculcates  towards 
sacred  piaures  and  statues;  they  are  intended  to  convey  to 
the  eyes  of  the  faithful,  especially  to  the  illiterate  among  them, 
the  history  of  Jesus,  of  the  Virgin  and  of  the  saints.  The  other 
attitude,  however,  is  that  into  which  simple-minded  Latin 
peasants  actoaDy  lapse,  as  it  is  also  that  which  characterizes 
other  religioos  andent  or  modem  which  use  pictures  or  sculptures 
of  gods,  demons,  men,  brutes,  or  of  particular  parts  and  organs 
of  the  same.  With  the  latter  attitude  alone  does  the  present 
article  deal,  and  it  may  conveniently  be  called  idolatry  or  Image 
worship.  For  the  history  of  the  use  of  images  in  Christian  worship 
see  IcoHOCLAtn. 

The  inage  or  Idol  differs  from  the  fetish,  charm,  talisman, 
phylactery  or  miraculous  relic,  only  in  this,  that  either  in  the 
flat  or  the  round  it  resembles  the  power  adored ;  it  has  a  prototype 
capable  of  being  brought  before  the  eye  and  visualised.  This 
a  not  necessarily  the  case  with  the  worshipper  of  ankonie  or 
uxishaped  gods.  The  Semite  or  savage  who  sets  up  a  sacred 
stone  or  Bethd  believes  indeed  that  a  divine  power  or  influence 
eaters  the  stone  and  dwells  in  it,  and  he  treats  the  stone  as  if 
it  were  the  fod,  kisses  It,  anoints  it  with  oil,  feeds  the  god  in 
it  by  pouring  out  over  it  the  blood  of  victims  slain.  But  he  is 
not  an  Idolater,  for  he  has  XM>t  "  made  unto  himself  any  graven 
ima^e,  nor  the  likeness  of  anything  that  Is  in  heaven  above  or  in 
the  water  beneath  or  in  the  water  under  the  earth." 

The  question  arises:  must  the  stage  of  aniconic  gods  historic- 
ally precede  and  lead  up  to  that  of  piaures  and  images?  Are 
the  latter  a  devdopment  of  the  former?  In  the  history  of  human 
refigioBS  can  we  trace,  as  it  were,  a  law  of  transition  from  sacred 
stock  and  stone  up  to  picture  and  image?  Is  it  true  to  say  that 
the  latter  is  characteristic  of  a  later  and  higher  stage  of  religious 
devcfopment?  It  was  perhaps  the  facility  with  which  a  pillar 
of  stone  or  wood  can  be  turned  into  an  image  by  painting  or 
scttlptnrinc  on  it  eyes,  ears,  mouth,  marks  of  sex  and  so  on, 
which  led  aathropx^ogists  of  an  earlier  generation  to  postulate 
•udhalairof  devdopment;  but  facts  do  iwt  bear  it  out    In  the 


first  place,  what  we  are  accustomed  to  call  higher  religions 
deliberatdy  attach  greater  sanctity  to  aniconic  gods  than  to 
iconic  ones,  and  that  from  no  artistic  incapacity.  The  Jews 
were  as  well  able  as  their  neighbours  to  fashion  golden  calves, 
snakes  and  the  minor  idols  called  teraphim,  when  their  legislator, 
in  the  words  we  have  just  dted,  forbade  the  ancillary  use  of  all 
plastic  and  pictorial  art  for  religious  purposes.  And  of  our  own 
Christianity,  Robertson  Smith  remarks  as  follows:  *'  The  host 
in  the  Mass  is  artbtically  as  much  inferior  to  the  Venus  of  Miio 
as  a  Semitic  Ma^^ba  was,  but  no  one  will  say  that  medieval 
Christianity  is  a  lower  form  of  religion  than  Aphrodite  worship." 

Here  then  in  the  most  marked  manner  the  aniconic  sacrament 
has  ousted  pictures  and  statues.  It  is  the  embodiment  and 
home  of  divine  personality  and  power,  and  not  they.  Equally 
contradictory  of  any  such  law  of  development  is  the  circumstance 
that  the  Greeks  of  the  sth  and  4th  centuries  B.C.,  although 
Phddiasand  other  artists  were  embodying  thdr  gods  and 
goddesses  in  the  most  perfect  of  images,  nevertheless  continued 
to  cherish  the  rude  aniconic  stocks  and  stones  of  their  ancestors. 
If  any  such  law  ever  operated  in  human  religious  development, 
how  can  we  explain  the  following  facts.  In  the  shadowy  age 
which  preceded  the  Stone  age  and  hardly  ended  later  than 
xo,ooo  B.C.,  the  cave-dwellers  of  the  Dordogne  could  draw  elks, 
bisons,  elephants  and  other  animals  at  rest  or  in  movement, 
with  a  freshness  and  realism  which  to-day  only  a  Landseer  can 
rivaL  And  yet  in  the  European  Stone  age  which  followed,  the 
age  in  which  the  great  mciihirs  and  cromlechs  were  erected,  in 
which  the  domestication  of  animals  began  and  the  first  corfl  was 
sown,  we  find  in  the  strata  no  image  of  man  or  beast,  big  or  little. 

Whence  this  seeming  blight  and  decay  of  art?  Salomon 
Reinach,  guided  by  the  analogy  of  similar  practices  among 
the  aborigines  of  Australia,  and  noticing  that  these  primitive 
pictures  represent  none  but  animals  that  formed  the  staple 
food  of  the  age  and  place,  and  that  they  are  usually  found  in 
the  deepest  and  darkest  recesses  of  the  caves  where  they  could 
only  be  drawn  and  seen  by  torchlight,  has  argued  that  they 
were  not  intended  for  artistic  gratification  (a  late  motive  in 
human  art),  but  were  magical  representations  destined  to 
influence  and  perhaps  attract  the  hunter's  quarry.  In  a  word 
this  earliest  art  was  ancillary  to  the  chase.  It  is  a  common 
practice  in  the  magic  of  all  ages  and  countries  to  acquire  control 
and  influence  over  men  and  animals  by  making  images  of  them. 
The  prototype  is  believed  to  suffer  whatever  is  done  to  the 
image.  Rdnach,  therefore,  supposes  that  in  the  Stone  age  which 
succeeded,  pictorial  art  was  baxmed  because  it  had  got  into  the 
hands  of  magicians  and  had  come  to  be  regarded  as  Inevitably 
uncanny  and  malefic.  Thu  is  certainly  the  secret  of  the  ordinary 
Mahommedan  prohibition  of  pictures  and  statues,  which  goes 
even  to  the  length  of  denying  to  poor  little  Arab  girls  the  enjoy- 
ment of  having  doUs.  It  is  felt  that  if  you  have  got  a  picture 
of  any  one,  you  have  some  power  of  harming  him  through  it; 
you  can  bind  or  loose  him,  just  as  you  can  a  Djinn  whose  name 
you  have  somehow  learned.  It  is  as  dangerous  for  your  enemy 
to  have  a  picture  of  you  as  for  him  to  know  your  name.  The 
old  Hebrew  prohibition  of  graven  images  was  surely  based  on 
a  like  superstition,  so  far  as  it  was  not  merely  due  to  the  phjrsical 
impossibility  for  nomads  of  heavy  statues  that  do  not  admit  of 
being  carried  from  camp  to  camp  and  from  pasture  to  pasture. 
Possessing  no  ixxiages  of  Yahweh  the  Jews  were  also  not  exposed 
to  the  same  risk  as  were  idolaters  of  having  their  gods  stolen 
by  their  foes  and  used  against  them.  Lastly,  the  restriction  to 
aniconic  worship  saved  them  from  much  superstition,  for  there 
is  nothing  which  so  much  stimulates  the  growth  of  a  mythology 
as  the  xxuwufacture  of  Idols.  The  artist  must  indeed  start  with 
imaginative  types,  revealed  to  him  in  visions  or  borrowed  from 
current  mjrths.  But  the  tendency  of  his  art  is  to  give  rise  to  new 
tales  of  the  gods.  There  is  perpetual  action  and  reaction  between 
picture  and  myth;  and  a  legislator  desiring  to  purify  and  raise 
his  countrymen's  religion  must  devote  no  less  attention  to  their 
plastic  art  than  to  thdr  hymnology. 

Motives  drawn  from  homoeopathic  magic  may  thus  explain 
the  occasional  disuse  and  prohibition  of  pictorial  and  plastic 
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ut  in  cult;  they  may  cqiuOy  exfJain  its  gescsb  and  rise  in 
certain  ages  and  coontries.  Prayer  is  much  more  hopeful  and 
efficacious  for  a  worshipper  who  has  means  of  bringing  near  to 
himself,  and  even  coercing  the  god  he  worships.  An  image 
fashioned  like  a  god,  and  which  has  this  advantage  over  a  mere 
stock  and  stone  that  it  declares  itself  and  reveals  at  a  glance  to 
what  god  it  is  sacred,  must  surely  attract  and  influence  the  god 
to  ch«»e  it  as  his  lu>me  and  tenement.  And  having  the  god 
thus  at  hand  and  imprisoned  in  matter,  the  simple-minded 
worshipper  can  punish  him  if  his  prayers  are  left  unanswered. 
Dr  £.  B.  Tylor  accordingly  (in  his  chapter  on  "  Idolatry  "  in 
Primitive  Culture^  ii.  170),  reminds  us  of  **  the  negro  who  feeds 
ancestral  images  and  brings  them  a  share  of  his  trade  profiu, 
but  will  beat  an  idol  or  fling  it  into  the  fire  if  it  cannot  give  him 
luck  or  preserve  him  from  sickness."  So  Augustus  Caesar, 
having  lost  some  ships  in  a  storm,  punished  Neptune  by  forbid- 
ding his  image  to  be  carried  in  procession  at  the  Circensian 
games  (Sueton.  Aug.  x6). 

In  certain  cases  the  wish  to  carry  elsewhere  the  cult  of  a 
favourite  or  ancestral  cult,  may  have  dictated  the  manufacture 
of  intages  that  declare  themselves  and  reveal  at  a  glance  whose 
they  are.  Thus  a  Phoenician  colonist  mi^t  desire  to  carry 
abroad  the  cult  of  a  certain  Baal  or  Astarte  who  lived  in  a 
conical  stone  or  pillar.  Pilgrims  visiting  Paphos,  the  original 
home  and  temple  of  Astarte,  could  of  a>UTse  be  in  no  doubt  about 
which  of  the  heavenly  powers  inhabited  the  cone  of  stone  in 
which  she  was  there  held  to  be  immanent;  nor  was  any  Semite 
ever  ignorant  as  to  which  Baal  he  stood  before.  It  was  neces- 
sarily the  Baal  or  Lord  of  the  region.  But  small  portrait  statues 
must  surely  have  been  made  to  be  carried  about  or  ysed  in  private 
worship.  Meanwhile  the  shapeless  cone  remained  the  object  of 
public  adoration  and  pilgrimage. 

The  Egyptian  writer  Hermes  Trismegistus  («.  350),  in  a  work 
called  Asclepius  (dted  by  Augustine,  De  drit.  Dei^  viii.  36), 
claims  that  his  ancestors  discovered  the  art  of  making  gods, 
and  since  they  could  not  create  souls,  they  called  up  the  souls 
of  demons  or  angels  and  introduttd  them  into  the  holy  images 
and  divine  mysteries,  that  through  these  souls  the  idols  mi^t 
possess  powers  of  doing  good  and  harm.  This  was  the  belief 
of  the  pagans,  and  the  Christians  for  centuries  shared  it  with 
them.  Not  a  few  Christian  martyrs  sought  and  won  the  palm 
by  smashing  the  idols  in  order  to  dislodge  the  indwelling  devil; 
occasionally  their  zeal  was  further  gratified  by  beholding  it  pass' 
away  like  smoke  from  its  ruined  home. 

Image  worship  then  b  a  sort  of  animism.  It  is  a  continuance 
by  adults  of  their  childish  games  with  dolls.  In  the  Roman 
religion,  on  a  feast  of  thank^ving  for  a  great  victory,  couches 
were  spread  in  the  temples  for  the  gods,  whose  images  were  taken 
down  from  their  pedestals  and  laid  on  the  couches,  and  tables 
set  before  them  loaded  with  delicate  viands.  This  was  called  a 
Ledistemium,  So  Marco  Polo  (i.  chap.  53)  relates  how  theTatars 
had  each  a  figure  of  Natigay,  the  god  of  the  earth,  who  watched 
over  their  children,  cattle  and  crops.  The  image  was  made  of 
felt  and  cloth,  and  similar  images  of  his  wife  and  children  were 
set  on  his  left  hand  and  in  front  of  him.  "  And  when  they  eat, 
they  take  the  fat  of  the  meat  and  grease  the  god's  mouth  withal, 
as  well  as  the  mouths  of  his  wife  and  children."  The  old  Greek 
statues  moved  of  themselves,  shook  their  spears,  kneeled  down, 
spoke,  walked,  wept,  laughed,  winked,  and  even  bled  and 
sweated, — a  mighty  portent.  Images  of  Christ,  of  the  Virgin 
and  saints  have. achieved  many  a  similar  miraculous  portent. 
A  figure  of  Christ  has  been  known  even  to  give  its  shoes  to  a  poor 
man,  and  a  Virgin  to  drc^  a  ring  off  her  finger  to  a  suppliant. 
In  Umbrian  villages  on  Easter  Sunday  the  images  of  Jesus  and 
His  Mother  are  carried  in  rival  processions  from  their  respective 
chapeb,  and  are  made  to  bow  when  they  meet  face  to  face.  The 
^>ectators  applaud  or  hiss  according  as  they  make  their  bow 
well  or  ilL  In  antiquity  it  was  a  common  ceremony  to  arrange 
a  holy  marriage  between  male  and  female  images,  and  such 
unions  acted  on  the  earth  as  a  fertility  charm.  Much  of  a  priest's 
time  was  given  up  to  the  toilet  of  the  god  or  goddess.  Thus 
Isis  was  dressed  and  coiffed  every  day  by  her  special  attendants 


according  to  Apuldus  {iid.  zi.  9).  Like  the  statue  of  St  Agatha 
of  Catania  to-day,  her  image  was  loaded  with  jewels,  and  an 
inscription  of  Cadiz  {CJ.L.  ii.  3386)  contains  an  inventory  of  the 
jewels  with  which  Isis  had  been  endowed  by  Spanish  devotees. 

Idolatrous  cults  repotse  so  largely  on  make-believe  and 
credulity  that  the  priests  who  administered  them,  perhaps 
oftener  than  we  know,  fell  into  the  kind  of  imposture  and 
trickery  of  which  the  legend  of  Bel  and  the  dragon  represents 
a  classical  example.  "  Thinkest  thou  not,"  said  King  Astyages, 
"  that  Bel  is  a  living  god?  Or  seest  thou  not  how  much  he 
eateth  and  drinketh  every  day?  Then  Danid  laughed,  and 
said,  O  King,  be  not  deceived:  for  thb  is  but  clay  within, 
and  brass  without,  and  did  never  eat  or  drink  anything.**  In 
the  sequd  Daniel  proves  to  the  king  that  the  priests  with  thdr 
wives  and  children  came  in  through  privy  doors  and  consumed 
the  viands  set  before  the  god;  and  the  king,  angered  at  thdr 
trickery,  slew  them  all  and  gave  Bd  over  to  Danid  for  destruc- 
tion. 

The  invectives  against  idolatry  of  the  early  Jewish  and 
Christian  apologists,  of  Philo,  Minudus  Felix,  TertulUan, 
Amobius,  Lactantius  and  others,  are  very  good  reading  and 
throw  much  light  on  the  question  how  an  andent  pagan  con- 
cdved  of  his  idols.  One  capital  argument  of  the  Christians 
was  the  absurdity  of  a  man  making  an  idol  and  then  bdng 
afraid  of  or  adoring  the  work  of  his  own  hands.  Lactantius 
preserves  the  answer  of  the  pagans  so  attacked  {Dt  engine 
ErrariSf  ii.a):  We  do  not,  they  said,  fear  the  images  themsdves, 
but  those  beings  after  whose  likeness  they  were  fashioned 
and  by  whose  names  they  were  consecrated.  Few  sacfa  rites 
of  consecration  remain,  but  they  must  have  been  similar  to 
those  used  in  India  to-day.  There  the  Brahmin  iniates  the 
god  to  dwdl  within  the  image,  specially  made  hollow  to  contain 
him,  "  performing  the  ceremony  of  adkvodsa  or  inhabitation, 
after  which  he  puts  in  the  eyes  and  the  prdnCf  «.c.  breath,  life 
or  souL"*  Similarly  Augustine  (De  civ,  Dei,  viii.  33)  relates 
how,  according  to  Hermes,  the  spirits  entered  by  invitatitui 
{spHtus  inritatos),  so  that  the  images  became  bodies  of  the  gods 
(corpora  ieorum).  Thus  the  invisible  spirits  by  a  certain  art 
are  so  joined  unto  the  visible  objects  of  corporeal  matter  that 
the  latter  become  as  it  were  animated  bodies,  images  dedicated 
to  those  spirits  and  controlled  by  them  (see  Conseckahok). 
Such  statues  were  animated  with  sense  and  full  of  spirit,  they 
foresaw  the  future,  and  foretold  it  by  lot,  throug^h  thdr  priests, 
in  dreams  and  in  other  ways. 

See  E.  B.  Tykir,  PrimUioe  CuUmre,  ed.  I0Q3  (Gst  of  aothorities  and 
•ources  vol.,  d.  171}:  L.  R.  Fanidl,  Tkt  Bmluliom  of  Ritigiom 
(London,  i<)OS) ;  Jacob  Grimm,  TeuUmic  Mytkologyt  tranalatioo  by 
J.  Su  Stallybraas.  (F.  C  C) 

IMAGINATIOll,  in  general,  the  power  or  process  of  producing 
mental  pictures  or  ideas.  The  term  is  technically  Jiscd  in 
psychology  for  the  process  of  reviving  in  the  mind  peroepu 
of  objects  formerly  given  in  sense  perception.  Since  this  use 
of  the  term  conflicts  with  that  of  ordinary  language,  some 
psychologists  have  prderred  to  describe  this  process  as  "  imag- 
ing "  or  "  imagery  "  or  to  speak  of  it  as  "  reproductive  "  as 
opposed  to  "  productive  "  or  "  constructive  "  imagination  (see 
Image  and  Psychology).  The  common  use  oi  the  term  is  for 
the  process  of  forming  in  the  mind  new  images  which  have  not 
been  previously  experienced,  <»"  at  least  only  partiaBy  or  in 
different  combinations.  Thus  the  image  of  a  centaur  is  the 
result  of  combining  the  common  percepts  of  man  and  horse: 
fairy  tales  and  fiction  generally  are  the  result  of  this  process 
of  combination.  Imagination  in  this  sense,  not  bdng  limited 
to  the  acquisition  of  exact  knowledge  by  the  requirements 
of  practical  necessity,  is  up  to  a  <xrtain  point  free  from  objedire 
restraints.  In  various  spheres,  however,  even  imagination 
is  in  practice  limited:  thus  a  man  whose  imaginations  do 
violence  to  the  elementary  laws  of  thought,  or  to  the  necessary 
prindples  of  practical  possibility,  or  to  the  reasonable  prob- 
abilities of  a  giveh  case  is  regarded  as  insane.  The  same  limita- 
tions beset  imagination  in  the  fidd  of  sdentific  hypothesis 
>  Tylor.  Prim.  Cultmn^  H  178. 
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Progroi  in  fdentific  research  is  due  laisely  to  provisional 
explanations  which  are  constructed  by  imagination,  but  such 
hypotheses  must  be  framed  in  relation  to  previously  ascertained 
facts  and  in  accordant  with  the  principles  of  the  particular 
science.  In  spite,  however,  of  these  broad  practiod  considera- 
tions, imagination  differs  fundamentally  from  belief  in  that  the 
latter  involves  "objective  control  of  subjective  activity" 
(Stoot).  The  play  of  imagination,  apart  from  the  obvious 
limitations  (e.f.  of  avoiding  explicit  sell-contradiction),  is  con- 
ditioned only  by  the  general  trend  of  the  mind  at  a  given  moment. 
Belief,  on  the  other  hand,  is  immediately  related  to  practical 
activity:  it  is  perfectly  possible  to  imagine  myself  a  millionaire, 
but  unless  I  heiiem  it  I  do  not,  therefore,  act  as  such.  Belief 
always  endeavours  to  conform  to  objective  conditions;  though 
it  is  from  one  point  of  view  subjective  it  is  also  objectively 
conditioned,  whereas  imagination  as  such  is  specifically  free. 
The  dividing  line  between  imagination  and  belief  vanes  widely 
in  different  stages  of  mental  development.  Thus  a  savage 
who  is  ill  frames  an  ideal  reconstruction  of  the  causes  of  his 
illness,  and  attributes  it  to  the  hostile  magic  of  an  enemy.  In 
ignorance  of  pathology  he  is  satisfied  with  this  explanation, 
and  actually  beiiems  in  it,  whereas  such  a  hypothesis  in  the  mind 
of  civilised  man  would  be  treated  as  a  pure  effort  of  imagination, 
or  even  as  a  hallucination.  It  follows  that  the  distinction  between 
imagination  and  belief  depends  in  practice  on  knowledge, 
social  environment,  training  and  the  like. 

Although,  however,  the  absence  of  objective  restraint,  ix, 
a  certain  unreality,  is  characteristic  of  imagination,  none  the 
less  it  has  great  practical  importance  as  a  purely  ideational 
activity.  Its  very  freedom  from  objective  limitation  makes  it 
a  source  of  pleasure  and  pain.  A  perron  of  vivid  imagination 
suffers  acutely  from  the  imagination  of  perils  besetting  a  friend. 
In  fact  in  some  cases  the  ideal  construction  is  so  "  real  "  that 
fpccific  physical  manifestations  occur,  as  thou^  imagination 
had  pasaed  into  belief  or  the  events  imagined  were  actually  in 
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niM,  an  Arabic  word,  meaning  "  leader  "  or  "  guide  "  m 
the  sense  of  a  *'  pattern  whose  example  is  followed,  whether  for 
good  or  bad."  Thus  it  is  applied  to  the  Koran,  to  a  builder's 
level  and  plumb-line,  to  a  road,  to  a  school-boy's  daily  task, 
to  n  written  record.  It  is  used  in  several  of  these  senses  in  the 
Koran,  but  H>ecifically  several  times  of  leaders  and  (ii.  xi8) 
of  Abraham,  'Lo,  I  make  thee  a  pattern  for  mankind."  Imdm 
thus  became  the  name  of  the  head  of  the  Moslem  community, 
whose  leadenhip  and  pattemhood,  as  in  the  case  of  Mahomet 
himself,  is  to  be  regarded  as  of  the  widest  deKription.  His 
duty  Is  to  be  the  Ueutenant,  the  Caliph  iq.9.)  of  the  Prophet, 
to  guard  the  faith  and  maintain  the  government  of  the  state. 
Round  the  ori^n  and  basis  of  his  office  all  controversies  as  to 
the  Moslem  state  centre.  The  Sunnites  hold  that  it  is  for  men 
to  appoint  and  that  the  basis  is  obedience  to  the  general  usage 
of  the  Moslem  peoples  from  the  eariiest  times.  The  necessity 
for  leaders  has  always  been  recognised,  and  a  leader  has  always 
been  appointed.  The  basis  is  thus  agreement  in  the  technical 
sense  (see  MiUioiaiXDAN  Law),  not  Koran  nor  tradition  from 
Mahomet  nor  analogy.  The  Sh!*ites  in  general  hold  that  the 
appointment  lies  with  God,  through  the  Prophet  or  otherwise, 
and  t bat  He  always  has  appointed.  The  Khirijites  theoretically 
recognise  no  absolute  need  of  an  Imim;  he  is  convenient  and 
allowable.  The  Motazilites  held  that  reason,  not  agreement, 
dictated  the  appointment.  Another  distinction  between  the 
Sunnites  and  the  Shrites  is  that  the  Sunnites  regard  the  ImSm 
as  liable  to  err,  and  to  be  obejred  even  though  he  personally 
sins,  provided  he  maintains  the  ordinances  of  Isllm.  Effective 
leadership  is  the  essential  point.  But  the  ShTites  believe  that 
the  divinely  appointed  Imim  is  also  divindy  illumined  and  pre- 
served (flM*|Ain)  from  sin.  The  above  h  called  the  greater 
Imftmnte.  The  fcner  Imftmate  is  the  leadership  in  the  Friday 
pcayctSb  TUs  was  ori^naliy  performed  by  the  Imim  in  the 
first  sense,  who  not  cmly  led  in  prayers  but  delivered  a  sermon 
(kkmlha);  but  with  the  growth  of  the  Moslem  empire  and  the 
laifcoMBt  of  the  caliph  from  public  life,  it  was  necoiarilly  given 


over  to  a  deputy— part  of  a  gradual  process  of  putting  the 
Imlmate  or  caliphate  into  commission.  These  deputy  Imims 
are,  in  Turkey,  ministers  of  the  sute,  each  in  charge  of  bis  own 
parish;  they  issue  passports,  &c.,  and  perform  the  rites  of  circum- 
cision, marriage  and  burial.  In  Persia  among  Sbl'ites  their 
position  is  more  purely  spiritual,  and  they  are  independent  of 
the  state.  A  few  of  their  leaders  are  called  Mujiakids,  i.e,  capable 
of  giving  an  independent  opinion  on  questions  of  religion  and 
canon  law.  A  third  use  of  the  term  Im&m  is  as  an  honoiary 
title.  It  is  thus  applied  to  leading  thcdogians,  e.g.  to  Aba 
Qanlfa,  ash-Shftfil,  Malik  ibn  Anas,  Ahmad  ibn  Qanbal  (these 
are  called  "  the  four  Imflms  "),  Ghazflli. 
^See  McG.  de  Slane't  transL  ,of  Ibn  KhaldQn's  ProUtpmhus,  I 
A84seq.,  40>  teq..  4^6  seq..  445:  m-  35.  S8  wq.;  Ottrorog's  tranil.  ol 
M&wardrs  AhkAm  i.  Soseq.;  HaarbrOcker's  transl  of  ShahrastanI 
by  index;  Juynboll's  De  Mokammedaaniseke  Wet,  316  aeq.;  Sell's 
Faith  0/ Islam,  95  seq.;  Macdonald's  DeedopmeiUefMMsltmTkeoloty, 
56  Kq*  (D.  B.  Ma.) 

IMBECILE  (through  the  French  from  Lat.  imbeciUus  or  OHbe- 
ciUiSf  weak,  feeble;  of  unknown  origin),  weak  or  feeble,  particu- 
larly in  mind.  The  term  "  imbecility  "  is  used  conventionally  of 
a  condition  of  mental  degeneration  less  profound  than  "  idiotcy  " 
(see  Insanity). 

IMBREX  (Latin  for  "  tile  "),  in  architecture  the  term  given  to 
the  covering  tile  of  the  ancient  roof:  the  plain  tile  is  turned  up  on 
each  side  and  the  imbrex  covers  the  joint.  In  the  simpler  \.y^  of 
roof  the  imbrex  is  semicircular,  but  in  some  of  the  Greek  temples 
it  has  vertical  sides  and  an  angular  top.  In  the  temi^c  of  Apollo 
at  Bassae,  where  the  tiles  were  in  Parian  marble,  the  imbrex  on 
one  side  of  the  tile  and  the  tile  were  worked  in  one  piece  out  of  the 
solid  marble. 

IMBROS,  a  Turkish  island  in  the  Aegean,  at  the  southern  end 
of  the  Thradan  Chersonese  peninsula.  It  forms  with  Samothrace, 
about  17  m.  distant,  a  caza  (or  canton)  in  the  sanjak  of  Lemnos 
and  province  of  the  Archipelago  Isles.  Herodotus  (v.  26)  mentions 
it  as  an  abode  of  the  historic  Pelasgians  (f.v.)*  It  was,  like 
Samothrace,  a  seat  of  the  worship  of  the  Cabeiri  (9.9.).  The 
island  is  now  the  seat  of  a  Greek  bishopric.  There  is  communica- 
tion with  the  mainland  by  occasionid  veswls.  The  island  is  of 
great  fertility — wheat,  oats,  barley,  olives,  sesame  and  valonia 
being  the  principal  products,  in  addition  to  a  variety  of  fruits. 
Pop.  about  92,000,  nearly  all  Turks. 

IMERE11A,  or  IiiEKTiA  a  district  in  Russian  Transcaucasia, 
extends  from  the  left  bank  of  the  river  Tskheniz-Tskhali  to  the 
Suram  range,  which  separates  it  from  Georgia  on  the  east,  and  is 
bounded  on  the  south  by  Akhaltsikh,  and  thus  corresponds 
roughly  to  the  eastern  part  of  the  modem  government  of  Kutais. 
Anciently  a  part  of  Colchis,  and  included  in  Lazia  during  the 
Roman  empire,  Imcretia  was  nominally  under  the  dominion  of 
the  Greek  emperors.  In  the  early  part  of  the  6th  century  it 
became  the  theatre  of  wars  between  the  Byzantine  emperor 
Justinian  and  Chosroes,  or  Khosrau,  king  of  Persia.  Between 
750  and  985  it  was  ruled  by  a  dynasty  (Apkhaz)  of  native  princes, 
but  was  devastated  by  hostile  incursions,  reviving  only  after  it 
became  united  to  Georgia.  It  flourished  until  the  reign  of  Queen 
Thamar,  but  after  her  death  (1212)  the  country  became  im- 
poverished through  strife  and  internal  dissensions.  It  was 
reunited  with  Georgia  from  1318  to  1346,  and  again  in  1424. 
But  the  union  only  lasted  forty-five  years;  from  1469  until  1810 
it  was  governed  by  a  Bagratid  dynasty,  closdy  akin  to  that  which 
ruled  over  (jeorgia.  In  162 1  it  made  the  earUest  appeal  to 
Russia  for  aid;  in  1650  it  acknowledged  Russian  suzerainty  and 
in  X769  a  Russian  force  expelled  the  Turks.  In  1803  the 
monarch  declared  himself  a  vassal  of  Russia,  and  in  1810  the 
little  kingdom  was  definitively  annexed  to  that  empire.  (See 
Georgia.) 

IMIDAZOLES,  or  Glyoxaumes,  organic  chemical  compounds 

CH  *CH 
containingthe  ring  system  HN^  I    •  Imidasole  itself  was 

first  prepared  by  H.  Debus(i4fiii.  1858, 107,  p.  954)  by  the  action  of 
ammonia  on  glyoxal,  2CiHsOi-|-2NH«-  CsH4Ns-|-HflCOk+2HsO. 
The  compounds  of  this  series  may  be  prepared  by  the  con- 
densation of  octho-diketones  with  ■""«^«*'*  and   aldehydes 
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R.C-N    ^ 

rc-nh/ 

from  thioimidazoIoQcs  by  ozidation  with  dilute  nitric  add  (W. 
Marckwald,  Bar.,  1892,  25,  p.  2361);  by  distillation  of  hydro- 
benzamide  and  similarly  constituted  bodies;  and  by  the  action  of 
phosphorus  pentachloride  on  S3anmetrical  dimethyloxamide,  a 
methylchlor^yozaline  being  formed  (O.  Wallach,  Ann.,  1877, 

184,  p.  S«>)- 

The  glyozalines  are  basic  in  character,  and  the  imide  hydrogen 
IS  replaceable  by  metals  and  alkyl  groups  They  are  stable 
towards  reducing  agents,  and  addyl  groups  are  only  introduced 
with  difficulty. 

JmidaaaU  (glyoxaline).  CgHiNi,  crystallixet  in  thick  prismt  which 
melt  at  88-89*  C.  and  boil  at  253*  C.  and  are  readily  soluble  in 
alcohol  and  in  water.  It  is  unaffected  by  chromic  acid,  but  |>otassturo 
permanganate  oxidizes  it  to  formic  add.    It  forms  salts  with  adds. 

CJI..C-N  ^ 

LopHne  (triphenylglyoxaline).  I  j^*CtH«,  is  formed 

by  the  dry  distillation  of  hydrobenzamide,  or  by  saturating  an 
alcoholic  solution  of  benzil  and  benzaldehyde  (at  a  temperature  of 
40*  C.)  with  ammonia.  It  crystallizes  in  needles  which  melt  at 
27^*  C.  It  is  a  weak  base.  When  heated  to  300"  C.  with  hydriodic 
actd  and  hydrochloric  acid,  in  the  presence  <u  some  red  phosphorus, 
it  yields  benzoic  acid. 

The  keto-glyoxalines  are  known  as  jmidasohius  and  are  prepared 
by  the  action  of  adds  on  acetalyl  thioureas  (W.  Marckwald,  Ber., 

X892, 25.  p.  3357).    BeuzimidaMole,  CJI«<  ^^l  X"*  **  ^^  amplest 

representative  of  the  benaoslyoxalincs  and  is  prepared  by  the 
condensation  of  formic  acid  with  ortho-phenylene  diamine.  It 
forms  rhombic  crystals  which  melt  at  170"  C.  It  is  basic  in  char- 
acter, and  on  oxidation  with  potassium  perroannnate  yields  a 

small  amount  of  elyoxaline  dtcarboxylic  add,  I        ^CH. 

HOOCC-NH'^ 
(E.  Bamberger,  Ann.,  1893,  273.  p.  338). 

IMITATION  (Lat.  imitatio,  from  imitari,  to  imitate),  the 
reproduction  or  repetition  of  an  action  or  thought  as  observed 
in  another  person  or  in  oneself,  or  the  construction  of  one  object 
in  the  likeness  of  another.  By  some  writers  {e.g.  Preyer  and  Lloyd 
Morgan)  the  term  "  imitation  "  is  limited  to  cases  in  which  one 
person  copies  the  action  or  thought  of  another;  others  have  pre- 
ferred a  wider  use  of  the  term  (t.e.  induding  "  self -imitation  "),  and 
have  attempted  to  classify  imitative  action  into  various  groupings, 
e.g.  as  cases  of  "consdous  imitation,''  "imitative suggestion," 
"plastic  imitation"  (as  when  the  members  of  a  crowd  sub- 
consdously  reproduce  one  another's  modes  of  thought  and  action) , 
and  the  like.  The  main  distinction  is  that  which  takes  into 
account  the  question  of  attention  {q.v.) .  In  conscious  imitation, 
the  attention  is  fixed  on  the  act  and  its  reproduction:  in  «n- 
conscious  imitation  the  reproducrion  is  entirely  mechanical  and 
the  agent  does  not  "attend"  to  the  action  or  thought  which  he 
is  copying,  in  subconscious  imitation  the  action  is  not  deliberate, 
though  the  necessary  train  of  thought  would  imroediatdy  follow 
if  the  attention  were  turned  upon  it  under  normal  conditions. 
Imitation  plays  an  extremely  important  part  in  htunan  and 
animal  development,  and  a  dear  understanding  of  its  character 
is  important  both  for  the  study  of  primitive  peoples,  and  also  in 
the  theories  of  education,  art  and  sodology.  The  child's  early 
devdopment  is  in  large  measure  imitative:  thus  the  first  arti- 
culate sounds  and  the  first  movements  are  mainly  reproductions 
of  the  words  and  actions  of  parents,  and  even  in  the  later  stages 
that  teacher  is  likely  to  achieve  the  best  results  who  himself  gives 
examples  of  how  a  word  should  be  pronounced  or  an  action  done. 
The  impulse  to  imitate  is,  however,  not  confined  to  children: 
there  is  among  the  majority  of  adults  a  tendency  to  assimilate 
themselves  dther  to  their  sodety  or  to  those  whom  they  especially 
admire  or  respect:  this  tendency  to  shun  the  eccentric  is  rooted 
deeply  in  human  psychology.  Moreover,  even  among  highly 
developed  persons  the  imitative  impulse  frequently  overrides  the 
reason,  as  when  an  audience,  a  crowd,  or  even  practically  a 
whole  community  is  carried  away  by  a  panic  for  which  iu> 
adequate  ground  has  been  given,  or  when  a  cough  or  a  yawn  is 
'—** «ted  by  a  com|iany  of  people.    Such  CMCS  may  be  com]>ared 


with  those  of  persons  in  mesmeric  trances  who  mechaakally 
copy  a  series  of  movements  made  by  the  mesmerisL  Tbe  ana- 
vmality  of  the  inutative  impulse  has  led  many  psychofegists  to 
regard  it  as  an  instinct  (so  William  James,  Principles  o^  Psy- 
ckology,  ii.  408;  d.  Instinct),  and  in  that  large  dass  of  imitative 
acUons  which  have  no  obvious  ulterior  purpose  the  impulse 
certainly  appears  to  be  instinctive  in  character.  On  the  other 
hand  where  the  imitator  recognizes  the  particular  effect  of  a 
process  and  imitates  with  the  deliberate  intention  of  producii^ 
the  same  effect,  his  action  can  scarcely  be  classed  as  instinctive. 
A  considerable  number  of  psychologists  have  disringutshed 
imitative  from  instinctive  actions  (e.g.  Baldwin,  and  Sully). 
According  to  Darwin  the  imitative  impt^  begins  in  infants  at  the 
age  of  four  months.  It  is  to  be  noted,  however,  that  the  child 
imitates,  not  every  action  indiscximinatdy,  but  espedally  those 
towards  which  it  has  a  congenital  tendency.  The  same  is  true  of 
animals:  though  different  kinds  of  aninuds  may  live  In  dose 
proximity,  the  young  of  each  kind  imitate  primarily  the  acticMis 
of  their  own  parents. 

Among  primitive  man  imitation  plays  a  very  important 
part.  T^  savage  bdieves  that  he  can  bring  about  events 
by  imitating  .them.  He  make^  for  instance,  an  image  of  his 
enemy  and  pierces  it  with  darts  or  bums  it,  believing  that  by  so 
d<»ng  he  will  cause  his  enemy's  death:  similariy  saifeis  would 
whistle,  or  iarmea  would  pour  water  on  the  ground,  in  the  hope 
of  producing  wind  or  rain.  This  form  of  imitation  is  known  as 
sympathetic  ma^c  (see  Magic).  The  sodological  importance  of 
imitation  is  elaborately  investigated  by  Gabrid  Tazde  (Ircr  Lns 
de  VimiUUiont  2nd«d.,  1895),  who  bases  aQ  social  evolution  on  the 
imitative  impulse.  He  distinguishes  "  custom  imitations,"  ix. 
imitations  of  andent  or  even  forgotten  actions,  and  "mode 
imitations,"  i.e.  imitations  of  current  fashions.  New  discoveries 
are,  in  his  scheme,  the  product  of  the  conflict  of  imitaticms.  This 
theory,  though  of  great  value,  seems  to  n^lect  original  natural 
similarities  which,  by  the  law  of  causation,  produce  wntlar 
consequences,  where  imitation  is  geographically  or  chronolopcally 
impossible. 

The  term  "  imitation  "  has  also  the  following  special  uses: — 

1.  In  ArNkeory. — ^According  to  Plato  all  artistic  production 
is  a  form  of  imitation  (/if/iqvtf).  That  which  really  exists  is 
the  idea  or  type  created  by  God;  of  this  type  all  concrete 
objects  are  representations,  while  the  painter,  the  tragetfian, 
the  musidan  are  merdy  imitators,  thrice  removed  from  tbe 
truth  {Rep.  x.  596  aeq.).  Such  persons  are  represented  by 
Plato  as  a  menace  to  the  moral  fibre  of  the  community  {Xep. 
iii.),  as  performing  no  useful  function,  drawing  men  away  from 
reality  and  pandering  to  the  irrational  side  of  the  soul.  AH  art 
should  aim  at  moral  improvement  Plato  ckady  intends  by 
"  imitation  "  more  than  is  connotated  by  the  modem  word: 
though  in  general  he  assodates  with  it  all  that  is  bad  and  second- 
rate,  he  in  some  passages  admits  the  value  of  the  imitatbn  of 
that  which  is  good,  and  thus  assigns  to  it  a  certain  wytaho&t 
significance.  Aristotle,  likewise  regarding  art  as  imttation, 
emphasizes  its  purdy  artisric  value  as  purging  the  emotiom 
{KitBapais)t  and  produdng  beautiful  things  as  such  (see 
Aesthetics  and  Fine  Arts). 

2.  In  Biologyi  the  term  is  sometimes  applied  to  the  asamila- 
tlon  by  one  spedes  of  certain  external  characteristics(espedally 
colour)  which  enable  them  to  escape  the  notice  of  other  spedes 
which  would  otherwise  prey  upon  thenu  It  is  a  form  of  pro- 
tective resemblance  and  is  generally  known  as  minuay  (f.i.; 
see  also  Colours  or  Animals). 

3.  In  MusiCf  the  term  "  imitation  "  is  applied  in  oootrapttntai 
composition  to  the  repetition  of  a  passage  in  one  or  more  of  tbe 
other  vdces  or  parts  of  a  composition.  When  the  repetition 
is  note  for  note  with  all  the  intervals  the  same,  the  imitatina 
is  called  "strict"  and  becomes  a  canon  (g.f.);  if  not  it  is  called 
"  free,"  the  latter  bdng  much  the  more  common.  There  are 
many  varieties  of  imitation,  known  as  imitation  "  by  inversion,'* 
"  by  inversion  and  reversion,"  "  by  augmentation,"  **  by 
diminution  "  (see  Grove's  Dictionary  of  MnsiCf  s,  v.,  and  Cot* 
books  of  musical  theory). 
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DRTATIOll  OF  CHRIST.  THE  {rmitatuf  Ckristt),  the  Utle 
of  a  famous  medieval  Christian  devotional  work,  much  used 
stin  by  both  Catholics  and  Protestants  and  usually  ascribed  to 
Thomas  k  Kempis.  The  "  Contestation  "  over  the  author  of 
the  IwutaUtH  of  Christ  is  probably  the  most  considerable  and 
famous  controversy  that  has  ever  been  carried  on  concerning 
a  purely  fiterary  question.  It  has  been  going  on  almost  without 
flagging  for  three  centuries,  and  neariy  200  combatants  have 
entered  the  lists.  In  the  present  artide  nothing  is  said  on  the 
history  of  the  controversy,  but  an  attempt  is  made  to  summarise 
the  roults  that  may  be  looked  on  as  definitely  acquired. 

Untfl  quite  recently  there  were  three  candidates  in  the  field — 
Thomas  k  Kempis  (1380-1471),  a  canon  regular  of  Mount  St 
Agnes  in  Zwolle,  in  the  diocese  of  Utrecht,  of  the  Windesheim 
Congregation  of  Augustinian  Canons;  John  Gerson  (1363-1429), 
chancellor  of  the  University  of  Paris;  and  an  abbot,  John 
Gersen,  said  to  have  been  abbot  of  a  Benedictine  monastery 
at  Vercelli  m  the  1 3th  century.  Towards  the  end  of  the  xsth 
century  the  ImHalion  circulated  under  the  names  of  the  first 
two;  but  Gerson  is  an  impossible  author,  and  his  claims  have 
never  found  defenders  except  in  France,  where  they  are  no 
longer  urged.  The  Benedictine  abbot  Gersen  is  an  absolutely 
mythical  personage,  a  mere  "  double  "  of  the  chancellor.  Con- 
sequently at  the  present  day  the  question  is  narrowed  to  the  issue: 
Thomas  k  Kempis,  or  an  unknown  author. 

The  following  is  a  statement  of  the  facts  that  may  be  received 
ascertains 

1.  The  earliest-known  dated  MS.  of  the  Imitaiion  is  of  1424— 
it  contains  only  Bk.  I.;  the  earliest  MSS.  of  the  whole  work  of 
certain  date  are  of  1427.  Probably  some  of  the  undated  MSS. 
are  older;  but  it  b  the  verdict  of  the  most  competent  modem 
czpcst  opinion  that  there  is  no  palaeographical  reason  for  sus- 
pecting that  any  known  MS.  is  earlier  than  the  first  quarter  of 
the  isth  century. 

2.  A  Latin  letter  of  a  Dutch  canon  regular,  named  Johann  van 
Schoonhoven,  exhibits  such  a  close  connexion  with  Bk.  I.  that 
plagiarism  on  the  one  side  or  the  other  is  the  only  possible 
explanation.  It  is  capable  of  demonstration  that  the  author 
of  the  ImnLUion  was  the  borrower,  and  that  the  opposite  hypo- 
thesis is  inadmissible.  Now,  this  letter  can  be  shown  to  have 
been  written  after  138s.  Therefore  Bk.  I.  was  beyond  contro- 
versy written  between  the  years  1382  and  1424. 

3.  It  is  not  here  assumed  that  the  four  treatises  formed  a 
single  work,  or  even  that'thcy  are  all  by  the  same  author;  and 
the  date  of  the  other  three  books  cannot  be  fixed  with  the 
same  certainty.  But,  on  the  one  hand,  before  the  beginning 
of  the  15th  century  there  is  no  trace  whatever  of  their  exutence 
— a  strong  argument  that  they  did  not  yet  exist;  and  on  the 
other  hand,  after  1424  nearly  each  year  produces  its  quota  of 
MSS.  and  other  signs  of  the  existence  of  these  books  become 
frequent.  Moreover,  as  a  matter  of  fact,  the  four  treatises  did 
commonly  circulate  together.  The  presumption  is  strong  that 
Bka.  II.,  nL,  IV.,  like  Bk.  L,  were  composed  shortly  before 
they  were  put  into  circulation. 

It  may  then  be  taken  as  proved  that  the  ImUetkn  was  com- 
posed between  1380  and  1425,  and  probably  towards  the  end 
rather  than  the  beginning  of  that  period.  Having  ascertained 
the  date,  we  must  consider  the  birthplace. 

4.  A  number  of  idioms  and  turns  of  expreidon  throughout 
the  book  show  that  its  author  bek>nged  to  some  branch  of  the 
Teatooic  race.  Further  than  this  the  argument  does  not  lead; 
for  when  the  dialects  of  the  early  15th  century  are  considered 
it  caaaot  be  said  that  the  expressions  in  question  are  Nether- 
badic  rather  than  German— as  a  matter  of  fact,  they  have  all 
been  paralleled  out  of  High  German  dialects. 

5.  Of  the  400  MSS.  of  the  ImUaHen  340  come  from  the  Teutonic 
conatrics — another  argument  in  favour  of  its  Teutonic  origin. 
Agafai,  100  of  them,  including  the  eariiest,  come  from  the  Nether- 
bads.  This  number  is  quite  diq>roporttonate  to  the  relative 
sbe  of  the  Netherlands,  and  so  points  to  Holland  as  the  country 
in  wUch  the  IwutaUtn  was  first  most  widely  circulated  and 


6.  There  is  a  considerable  body  of  early  evidence,  traceable 
before  1450,  that  the  author  was  a  canon  regular. 

7.  Several  of  the  MSS.  were  written  in  houses  belonging  to 
the  Windesheim  Congregation  of  canons  regular,  or  in  close 
touch  with  it.  Moreover  there  is  a  specially  intimate  literary 
and  spiritual  relationship  between  the  Imitation  and  writings 
that  emanated  from  what  has  been  called  the  "  Windesheim 
Circle." 

To  sum  up:  the  indirect  evidence  points  clearly  to  the  con- 
clusion that  the  Imitation  was  written  by  a  Teutonic  canon 
regular,  probably  a  Dutch  canon  regular  of  the  Windesheim 
Congregation,  in  the  first  quarter  of  the  15th  century.  These 
data  are  satined  by  Thomas  k  Kempis. 

We  pass  to  the  direct  evidence,  neglecting  that  of  witnesses 
who  had  no  q>ecial  sources  of  information. 

8.  There  can  be  no  question  that  in  the  Windesheim  Congrega- 
tion itself  there  was  already,  during  Thomas  i  Kempis's  lifetime, 
a  fixed  tradition  that  he  was  the  author  of  the  Imitation,  The 
most  important  witness  to  this  tradition  is  Johann  Busch. 
It  is  true  that  the  crucial  words  are  missing  in  one  copy  of  his 
"  Chronicle  " ;  but  it  is  dear  there  were  two  redactions  of  the 
work,  and  there  are  no  grounds  whatever  for  doubting  that  the 
second  with  its  various  enlargements  came  from  the  hands  of 
Busch  himself— a  copy  of  it  containing  the  passage  exists 
written  in  1464,  while  both  Busch  and  Thomas  i  Kempis  were 
still  alive.  Busch  passed  a  great  part  of  his  life  in  Windesheim, 
only  a  few  miles  from  Mount  St  Agnes  where  Thomas  lived. 
It  would  be  hard  to  find  a  more  authentic  witness.  Another 
witness  is  Hermann  Rhyd,  a  German  member  of  the  Windesheim 
Congregation,  who  also  had  personally  known  Thomas.  Besides, 
two  or  three  MSS.  originating  in  the  Windesheim  Congregation 
state  or  imply  the  same  tradition. 

9.  More  than  this:  the  tradition  existed  in  Thomas  i  Kempis's 
own  monastery  shortly  after  his  death.  For  John  Maubume 
became  a  canon  in  Mount  St  Agnes  within  a  few  years  of  Thomas's 
death,  and  he  states  mor^  than  once  that  Thomas  wrote  the 
Imitaticn. 

20.  The  earliest  biographer  of  Thomas  k  Kempis  was  an 
anonymous  contemporary:  the  Life  was  printed  in  1494,  but 
it  exists  in  a  MS.  of  1488.  The  biographer  says  he  got  hb  infor- 
mation from  the  brethren  at  Mount  St  Agnes,  and  he  states 
in  passing  that  Bk.  III.  was  written  by  "Hiomas.  Moreover, 
he  appends  a  list  of  Thomas's  writings,  38  in  number,  and  5-8 
are  the  four  books  of  the  Imitation, 

It  IS  needless  to  point  out  that  such  a  list  must  be  of  vastly 
greater  authority  than  those  given  by  St  Jerome  or  Gennadius 
in  their  De  Viris  lUustribus,  and  its  rejection  must,  m  consistency, 
involve  methods  of  criticism  that  would  work  havoc  in  the 
history  of  early  literature  of  what  king  soever.  The  domestic 
tradition  in  the  Windesheim  Congregation,  and  in  Mount  St 
Agnes  itself,  has  a  weight  that  cannot  be  legitimately  avoided 
or  evaded.  Indeed  the  external  authority  for  Thomas's  author- 
ship is  stronger  than  that  for  the  authorship  of  most  really  anony- 
mous books — such,  that  is,  as  neither  themselves  cUim  to  be 
by  a  given  author,  nor  have  been  claimed  by  any  one  as  his  own. 
A  large  proportion  of  andent  writings,  both  ecdesisstical  and 
secular,  are  unquestioningly  assigned  to  writen  on  far  less 
evidence  than  that  for  Thomas's  authorship  of  the  Imitation. 

Internal  arguments  have  been  urged  against  Thomas's  author- 
ship. It  has  been  said  that  his  certainly  authentic  writings 
are  so  inferior  that  the  Imitation  could  not  have  been  written  by 
the  same  author.  But  only  if  they  were  of  the  most  certain  and 
peremptory  nature  could  such  internal  arguments  be  allowed 
to  wd^  against  the  dear  array  of  facts  that  make  up  the 
external  argument  in  favour  of  k  Kempis.  And  it  cannot  be 
said  that  the  internal  difficulties  are  such  as  this.  Let  it  be 
granted  that  Thomas  was  a  prolific  writer  and  that  his  writings 
vary  very  much  in  quality;  let  it  be  granted  alto  that  the 
Imitation  surpasses  all  the  rest,  and  that  some  are  on  a  level 
very  far  bdow  it;  still,  when  at  their  best,  some  of  the  other 
works  are  not  unworthy  of  the  author  of  the  Imitation. 

In  condusion.  it  is  the  belief  of  the  present  writer  that 
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the  "  ContesUtion "  is  over,  and  that  Thomas  I  Kempis's 
dalms  to  the  authorship  of  the  Imitaticm  have  been  solidly 

The  best  aoooont  in  English  of  the  Cootroverqr  is  that  given  by 
F.  R.  Crime  in  his  Tkomias  i  Kempu  (1887).  Works  produced 
before  1880  are  in  general,  with  the  exception  of  those  of  Euselnus 
Amort,  superannuated,  and  deal  in  large  measure  with  points  no 
longer  of  any  UviiK  interest.  A  pamphlet  by  Cruise,  Who  was 
Ike  Author  trf  Ike  Jmitatiomf  (1898)  contains  sufficient  informa- 
tion 00  the  subiect  for  all  ordmary  needs;  it  has  been  translated 
into  French  ana  Gcnoan,  and  may  be  regarded  as  the  standard 
handbook. 

It  has  been  said  that  the  ImUaHom  ef  Ckria  has  had  a  wider 
religious  influence  than  any  bode  eaoept  the  Bible,  and  if  the 
statement  be  limited  to  Christendom,  it  is  probaUy  true.  The 
Imiltttiem  has  been  translated  into  over  fifty  laimiages,  and  is  said 
to  have  run  through  more  than  6000  editions.  The  other  statement, 
often  made,  that  it  sums  up  all  that  b  best  of  earlier  Western 
mysticism — that  in  it  **  was  gathered  and  concentered  all  that  was 
elevating,  pasaonate,  profoundly  pious  in  all  the  older  mystics" 
(Milman)  »  an  exaocration  that  is  but  partially  true,  for  it  de- 
predates unduly  the  elder  mystics  and  faib  to  do  justice  to  the 
or^nality  of  the  ImiUUUm.  For  its  spiritual  teaching  is  something 
qmte  different  from  the  mystidsm  of  Augustine  in  the  Cemfessions, 
or  of  Bernard  in  the  Sermons  em  Ike  Santef  Songs;  it  b  difierent 
from  the  scholastic  mysticism  of  the  St  victors  or  Bonaventure; 
above  all.  it  b  different  from  the  obscure  mysticism,  saturated  with 
the  pseudo-Dionysian  Neoplatonism  of  the  German  school  of  Eck- 
hart.  Sttso,  Tauler  and  Ruyibroek.  Aaain,  it  b  quite  different  from 
the  later  school  of  St  Teresa  and  St  John  of  the  Cross,  and  from 
the  introspective  methods  of  what  may  be  called  the  modem  school 
of  HMrituaJity.  The  ImiUUum  stands  apart,  unioue,  as  the  principal 
and  most  representative  utterance  of  a  i^secial  frfiase  of  religious 
thought — non-scholastic,  non-platonic,  positive  and  merely  religious 
in  its  scope  herein  reflecting  faithfully  the  spirit  of  the  movement 
initbted  by  Gerhard  Groot  W-*-)/  and  carried  forward  by  the  circles 
in  which  uiomas  k  Kempb  uvea.  In  contrast  with  more  mystical 
writings  it  b  of  limpid  clearness,  every  sentence  being  eaaly  under- 
standaote  by  all  whose  spiritual  sense  b  in  any  de^ee  awakened. 
No  doubt  it  owes  its  universal  power  to  thb  amplicity,  to  its  freedom 
from  intcllectualism  and  its  direct  appeal  to  the  relipous  sense 
and  to  the  extraordinary  religious  gemus  of  its  author.  Professor 
Hamack  in  hb  bode  What  is  Ckristiamity?  counts  the  Imitation  as 
one  of  the  diief  soiritual  forces  in  Catholicism:  it  **  kindles  inde- 
posdent  religious  life,  and  a  fire  which  boms  with  a  flame  of  iu 
own  '*  (p.  366). 

The  best  Latin  edition  of  the  JsislalMii  b  that  of  Hirsche  (187a). 
which  follows  dosely  the  autograph  of  1441  and  reproduces  the 
rhythmical  character  of  the  book.  Of  English  translations  the  most 
interesting  b  that  by  John  Wesley,  under  the  title  The  Christian's 
Pattern  (1735)-  (£-  C.  B.) 

IMHACUIATB  COHCEPTIOll,  1H&  This  dogma  of  the 
Roman  Catholic  Church  was  defined  as  "  of  faith  "  by  Pope 
Pius  IX.  00  the  8th  of  December  i8s4  in  the  following  terms: 
"  The  doctrine  which  holds  that  the  Blessed  Virgin  Mary,  from 
the  first  instant  of  her  conception,  was,  by  a  most  singular 
grace  and  privilege  of  Almighty  God,  in  view  of  the  merits  of 
Jesus  Christ,  the  Redeemer  of  the  human  race,  preserved  from 
all  stain  of  Original  Sin,  b  a  doctrine  revealed  by  God,  and  there- 
fore to  be  firmly  and  steadfasUy  believed  by  all  the  faithful"  * 
These  words  presuppose  the  distinction  between  original,  or 
tadal,  and  actual,  or  personally  incuned  sin.  There  b  no  dis- 
pute that  the  Chuich  has  always  held  the  Blessed  Virgin  to  be 
sinless,  in  the  sense  of  actual  or  personal  sin.  The  question 
of  the  Imouculate  Conception  regards  original  or  racial  sin  only. 
It  b  admitted  that  the  doctrine  as  defined  by  Pius  DC.  was  not 
explicitly  mooted  before  the  isth  century.  But  it  b  claimed 
that  it  b  implicitly  contained  in  the  teaching  of  the  Fathers. 
Their  expressions  on  the  subject  of  the  sinlcssnrss  of  Bfary  are, 
it  b  pointed  out,  so  ample  and  so  absolute  that  they  must  be 
taken  to  include  original  sin  as  well  as  actual.  Thus  we  have 
in  the  first  five  centuries  such  epitheU  applied  to  her  as  "in 
every  respea  holy,"  "  in  all  things  unstained,"  "  super-innocent " 
and  "  smgulariy  holy ";  she  b  compared  to  Eve  before  the 
fall,  as  ancestress  of  a  redeemed  people;  she  b  "the  earth 
before  it  was  aocniKd."  '  The  well-known  words  of  St  Augustine 
(d.  430)  may  be  dted:  "  As  regards  the  mother  of  God," 
he  says,  "I  will  not  allow  any  question  whatever  of  lin."' 

>  From  the  Bull  IneffabiUs  Dens. 

*  See  Passaglb's  work,  referred  to  bdow. 

*  De  naUtra  et  ^atia,  cap.  zxzvi. 


It  b  true  that  he  b  here  T^^»«^g  directly  of  actnal  or 
sin.  But  hb  aigument  b  that  all  men  are  sinners;  that  they 
are  so  through  original  depravity;  that  thb  original  ikpavky 
may  be  overcome  by  the  giace  of  God,  and  he  addsthacbe 
not  know  but  that  Mary  may  have  had  -■  «!«■>*■■#  gEMe  to 
come  sin  "  of  every  sort  "  (mms  ex  parte). 

It  seems  to  have  been  St  Besnaid  who,  in  the  latli 
explicitly  raised  the  question  of  the  ti*-*«^u»t 
A  feast  of  the  Conception  of  the  Blessed  Viigitt  had  afaody 
begun  to  be  celebrated  in  tome  chuicfacs  of  the  West.  & 
Bernard  blames  the  canons  of  the  mettopolitan  dmidi  of  LyoM 
for  institotiiig  such  a  festival  without  the  p**^*^**^*^  of  tht  Holy 
See.  In  doing  so,  he  takes  occasion  to  repudiate  «it*ipptii*T 
the  view  that  the  Conception  of  Maiy  was  sinless.  ItbdoobtlBl, 
however,  whether  he  was  using  the  term  "  Cbnoeption  "  in  tie 
same  sense  in  which  it  b  used  in  the  drfinition  of  Fins  IX.  la 
S^^fcing  ^  conception  one  of  three  things  may  be  mtasdz 
(i)  the  mother's  00-operatlon;  (2)  the  formation  of  the  body, 
or  (3)  the  completion  oi  the  human  being  by  tlie 
of  the  rational  or  spiritual  souL  In  early  times  conorption 
very  commonly  used  in  the  first  sense — **  active  **  oonccf 
as  it  was  called.  But  it  b  in  the  second,  or  rather  the  third, 
sense  that  the  word  b  emi^yed  in  modem  usage,  and  in  the 
definition  of  Pope  Pius  IX.  But  St  Bernard  wooU  seem  to 
have  been  ^irsking  of  conception  in  the  first  sense.  Cor  in  hb 


argument  he  says,  "  How  can  there  be  absence  of  sin 
there  b  concupiscence   (fibido)?"  and  stronger 
follow,  showing  that  he  b  «p»«^^"g  of  the  mother  and 
the  child.* 

St  Thomas  Aquinas,  the  greatest  of  the  me&val  sdwiasllrs 
refused  to  admit  the  Immaculate  Conception,  on  the  groond  that, 
unless  the  Blessed  \ixgak  had  at  one  time  or  other  been  one  of 
the  sinful,  she  could  not  justly  be  said  to  have  been  ledfcwird 
by  Christ.*  St  Bonaventura  (d.  x  174), second  only  to  St  Thooas 
in  hb  influence  on  the  Christian  sdwob  of  hb  age,  hesitated 
to  accq>t  it  for  a  similar  reason.*  The  odebcated  John  Dnns 
Scotus  (d.  X308),  a  Franciscan  like  St  Bmatcntuia,  azgaed, 
on  the  contrary,  that  from  a  rational  point  of  view  it  wm 
certainly  as  little  derogatory  to  the  merits  of  Christ  to  assert  that 
Mary  was  by  him  preserved  from  all  taint  of  sin,  as  to  say  that 
she  first  contracted  it  and  then  was  ddivered.'  Hb  argnmeatSk 
combined  with  a  better  acquaintance  with  the  langiMge  of  the 
eariy  Fathers,  gradually  prevailed  in  the  schoob  of  the  Westcsa 
Church.  In  1387  the  university  of  Parb  strongly  oondenmed 
the  opposite  view.  In  t483  Pupe  Sixtus  IV.,  who  had  already 
(1476)  emphatically  approved  of  the  feast  of  the  Conception, 
condemned  those  who  ventured  to  assert  that  the  doctxiae  of 
the  Immaculate  Conception  was  heretical,  and  forbade  ciths 
side  to  claim  a  decisive  victory  until  further  action  on  the  part 
of  the  Holy  See.  The  council  of  Trent,  after  declaring  that  in 
its  decrees  on  the  subject  of  original  sin  it  did  not  indnde  **  the 
blessed  and  immaciilate  Virgin  Mary,  Mother  of  God,"  leuewed 
thb  prohibition.*  Pope  Paul  V.  (d.  x65t)  ordered  that  no  one, 
under  severe  penalties,  should  dare  to  assent  in  pabiic  **  acts  " 
or  dbputations  that  the  Blessed  Virgin  was  conixived  in  origmal 
sin.  Pope  Gregory  XV.,  shortly  afterwards,  extended  tlm 
prohibition  to  private  disnisaaons,  allowing,  however,  the 
Dominicans  to  argue  on  the  subjects  among  themselves. 
Clement  XL,  in  X708,  extended  the  feast  of  the  Cbnceptioa 
to  the  whole  Church  as  a  holy  day  of  obligation.  Long  biefare 
the  middle  ci  the  xgth  century  the  doctrine  was  onxvccsaEy 
taught  in  the  Roman  Catholic  Church.  During  the  rdgn  cf 
Gregory  XVL  the  bishops  in  vaiions  countries  b^gan  to  press 
for  a  definition.  Pius  IX.,  at  the  beginning  of  hb  pontificate, 
and  again  &fter  x8sx,  appointed  commissions  to  investigate  the 
whole  subject,  and  he  was  advised  that  the  doctrine  was  ooe 

*  S.  Bemardi  Epist  dxxiv.  7. 

*  Snmma  theoloria,  part  ui..  quaest.  27.  art.  3.  - 

'  In  librum  III.  sententiamm  disOnO.  3  quaert.  L  art.  a. 

v/a  libmm  III.  sententiamm  disL  3  quaest.  i.  a.  4:  C^.  Dis- 
tinct. 18  n.  15.  Also  the  Swmma  thealogia  of  Scotus  (rompilrd  hf  a 
discii^),  part  iii.,  quaest.  37.  art.  2. 

*  SesB.  v.  De  pectato  oritjmalu 
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wUch  could  be  defined  and  that  the  time  for  a  definitioa  was 
opportvae.  On  the  8th  of  December  x8s4  in  a  great  assembly 
of  biahopa,  in  the  basilica  of  St  Peter's  at  Rome,  he  promxilgated 
the  Bull  Ime^abUit  Dtus,  in  which  the  history  of  the  doctrine 
is  summazily  traced,  and  which  contains  the  definition  as  given 
above. 

The  festival  of  the  Conception  of  the  Blessed  Virgin,  as  distinct 
from  her  Nativity,  was  certainly  celebrated  in  the  Greek  Church 
in  the  7th  century,  as  we  learn  from  one  of  the  canons  of  St 
Andrew  ol  Crete  (or  of  Jerusalem)  who  died  about  aj>.  700.^ 
There  is  some  evidence  that  it  was  kept  in  Spain  in  the  time  of 
St  Ddefonsus  of  Toledo  (d.  667)  and  in  southern  Italy  before 
AJk  1000.  In  England  it  was  known  in  the  12th  century;  a 
coimdl  ol  the  province  of  Canterbury,  in  1338,  ascribes  its 
introduction  to  St  Anselm.  It  spread  to  France  and  Germany 
in  the  same  century.  It  was  extended  to  the  whole  church,  as 
stated  above,  in  1708.  It  is  kept,  in  the  Western  Church,  on  the 
Kb  of  December;  the  Greeks  have  always  kept  it  one  day  later. 

The  duef  repertoire  of  Patristic  pataases,  both  on  the  doctrine 
and  00  the  fettival,  is  Father  Charlet  nssagUa't  great  ocrflection, 
enritltd  Dt  taumaaJato  Deiparae  semper  Virginis  eonceptu  Caroli 
Passa^ia  sac,  5.7.  emmmeiUarius  (3  vols.,  Romae,  1854-1855). 

A  uaefal  statement  of  the  doctrine  with  numerous  references  to 
the  Fathers  and  icholasdca  is  found  in  HQiter't  nmlopa  DogmaHca 
(5th  cd.),  torn.  L  tract.  viL  cap.  6,  p.  438. 

The  sate  of  Catholic  belief  in  the  middle  of  the  19th  century 
is  wdl  brought  out  in  La  Croyanca  tjhUnU  et  conslanU  de  FEgfiss 
iPt$ekttmi  rimumaaiUe  tencepium  de  la  bunkeunuse  Vierge  Maries 
published  ia  1855  by  Thomas  M.  J.  Gouaset  (179^1866},  professor 
of  monl  theolo|y  at  the  grand  ■eminar^  of  Besanoon,  and  suc- 
cjmiyjy  archbiabop  of  Bcaancon  and  cardinal  archbittiop  of  Reims. 

For  bogltdi  naden  the  doctrine,  and  the  history  of  its  definition, 
is  deariy  auted  by  Aichbishop  Ullathome  in  The  ImmaetdaU 
Camceptian  0/  the  Mather  of  God  (and  ed.,  London.  1904).  Dr  F.  G. 
Lee.  IB  The  SiaUss  CenupHaa  of  the  Mother  of  God:  a  TheUoptal 
Eesaj  (Loadon,  1891)  argued  that  the  doctrine  of  tne  Immaculate 
Concepcion  ia  a  legitiiBate  development  of  early  church  teaching. 

(*J.  C.  H.) 
(from  Lot,  tn^-Manere  to  dwell  in,  remain),  in 
and  theology  a  term  applied  in  contradistinction  to 
,"  to  the  fact  or  condition  of  being  entirely 
within  something.  Its  most  important  use  is  for  the  theological 
conception  ol  OoA  as  existing  in  and  throughout  the  created 
world,  as  opposed,  for  example,  to  Deism  (g.v.),  which  conceives 
Htm  as  separate  from  and  above  the  universe.  This  conception 
has  been  expressed  in  a  great  variety  of  forms  (see  Tbkism, 
PajfTHKisii).  It  should  be  observed  that  the  immanence 
doctrine  need  not  preclude  the  belief  in  the  transcendence  of 
God:  thus  God  may  be  regarded  as  above  the  world  (tran- 
scendent) and  at  the  same  time  as  present  in  and  pervading  it 
(iminaiient).  The  immanence  doctrine  has  arisen  from  two 
main  causes,  the  one  metaphysical,  the  other  religious.  Meta- 
physical speculation  on  the  relation  of  matter  and  mind  has 
natocaOy  led  to  a  conviction  of  an  underlying  unity  of  all 
existence,  and  so  to  a  metaphysical  identification  of  God  and 
the  universe:  when  this  identification  proceeds  to  the  length  of 
expressing  the  universe  as  merely  a  mode  or  form  of  deity  the 
result  is  pantheism  (d.  the  Eleatics):  when  it  regards  the  deity 
as  simply  the  sum  of  the  forces  of  nature  (cf .  John  Toland)  the 
result  is  naturalism.  In  either  case,  but  especially  in  the  former, 
it  frequently  becomes  pure  mysticism  (f .v.).  Religious  thinkers 
are  faced  by  the  problem  of  the  Creator  and  the  created,  and  the 
necessity  for  formulating  a  close  relationship  between  God  and 
man,  the  Infinite  and  Perfect  with  the  finite  and  imperfect. 
The  oooceptkm  of  God  as  wholly  external  to  man,  a  purely 
nwhaniral  theory  of  the  creation,  b  throughout  Christendom 
regaided  as  false  to  the  teaching  of  the  New  Testament  as  also  to 
Christiaa  experience.  The  contrary  view  has  gained  ground  in 
some  qoarters  (cf.  the  so-called  "  New  Theology  "  of  Rev.  R.  J. 
Campbell)  so  far  as  to  postulate  a  divine  element  in  human 
beings,  so  definitely  bridging  over  the  gap  between  finite  and 
iafiaite  which  was  to  some  extent  admitted  by  the  bulk  of  early 
Christiaa  teachers.  In  support  of  such  a  view  are  adduced  not 
only  the  metaphysical  difficulty  of  postulating  any  relationship 
between  the  infinite  and  the  purely  finite,  but  also  the  ethical 

*  P,  C.,  torn,  cxvii.  p.  1305. 


problems  of  the  nature  of  human  goodness — i.e.  how  a  merely 
human  being  could  appreciate  the  nature  of  or  display  divine 
goodness — and  the  epistemological  problem  of  explaining  how 
finite  mind  can  cognize  the  infinite.  The  development  of  the 
immanence  theory  of  God  has  coincided  with  the  deeper  recogni- 
tion of  the  essentially  spiritual  nature  of  deity  as  contrasted  with 
the  older  semi-pagan  conception  found  veiy  largely  in  the  Old 
Testament  of  God  as  primarily  a  mighty  ruler,  obedience  to 
whom  is  comparable  with  that  of  a  subject  to  an  absolute 
monarch:  the  idea  of  the  dignity  of  man  in  virtue  of  his  immediate 
rebition  with  God  may  be  traced  in  great  measure  to  the  humanist 
movement  of  the  X4th  and  xsth  centuries  (cf.  the  Inner  Light 
doctrine  of  Johann  Tauler).  In  later  times  the  conception  of 
conscience  as  an  inward  monitor  is  symptomatic  of  the  same 
movement  of  thought.  In  pure  metaphysics  the  term  "  imma- 
nence-philosophy "  is  given  to  a  doctrine  held  largely  by  German 
philosophers  (Rdimke,  Leclair,  Schuppe  and  others)  according  to 
which  all  reality  is  reduced  to  elements  immanent  in  conscious* 
ness.  This  doctrine  is  derived  from  Berkeley  and  Hume  on  the 
one  hand  and  from  Kantianism  on  the  other,  and  embodies  the 
principle  that  nothing  can  exist  for  the  mind  save  itself.  The 
natural  consequence  of  this  theory  is  that  the  individual  con- 
sciousness alone  exists  (solipsism) :  this  position  is,  however,  open 
to  the  obvious  criticism  that  in  some  cases  individual  conscious- 
nesses agree  in  their  content.  Schuppe,  therefore,  postulates  a 
general  consciousness  {Beteusslsein  iiberhaupt). 

IMMAIIUBL  BBN  SOLOMON  (c.  xa65-c.  1330),  Hebrew  poet, 
was  bom  in  Rome.  He  was  a  contemporary  and  friend  of  Dante, 
and  his  verse  shows  the  influence  of  the  "  divine  poet.  "  Im- 
manuel's  eariy  studies  included  science,  mathematics  and 
philosophy;  and  his  commentaries  on  Proverbs,  Psalms,  Job 
and  other  Biblical  books  are  good  examples  of  the  current 
symbolical  methods  which  Dante  so  supremely  used.  Immanuel's 
fame  chiefly  rests  on  his  poems,  espMially  the  collection  (in  the 
manner  of  9arizi,  ^.v.)  entitled  Mekahberoth,  a  series  of  37  good- 
natured  satires  on  Jewish  life.  Religious  and  secular  topics  are 
indiscriminately  interwoven,  and  severe  pietists  were  offended  by 
Immanuel's  erotic  style.  Most  popular  is  an  additional  section 
numbered  38  (often  printed  by  itself)  called  Heil  and  Paradise 
(jM'Tophd  tehar-Eden).  The  poet  is  conducted  by  a  certain 
Daniel  (doubtfully  identified  with  Dante)  through  the  reakns  of 
torture  and  bliss,  and  Immanuel's  piaures  and  comments  are 
at  once  vivid  and  witty. 

See  J.  Chotzner,  Hebrew  Humour  (Lond.,  1905),  pp.  82- 103.  (I.  A.) 

IMMERMAim,  KARL  LEBERECHT  (1796-1840),  (Serman 
dramatist  and  novelist,  was  bom  on  the  24th  of  April  1796  at 
Magdeburg,  the  son  of  a  government  official.  In  1813  he  went 
to  study  law  at  Halle,  where  he  remained,  after  the  suppression 
of  the  univenuty  by  Napoleon  in  the  same  year,  until  King 
Frederick  William's  "Summons  to  my  people  "  on  March  Z7th. 
He  responded  with  alacrity,  but  was  prevented  by  illness  from 
taking  part  in  the  earlier  campaign;  he  fought,  however,  in 
1815  at  Ligny  and  Waterloo,  and  marched  into  Paris  with 
BlQcher.  At  the  conclusion  of  the  war  he  resumed  his  studies 
at  Halle,  and  after  being  Referendar  in  Magdeburg,  was  ap- 
pointed in  z8z9  Assessor  at  Miinster  in  Westphalia.  Here  he 
made  the  acquaintance  of  Elise  von  Latxow,  (>>untess  von 
Ahlefeldt,  wife  of  the  leader  of  the  famous  "  free  corps  "  (see 
Lt^TZOw).  This  lady  first  inspired  his  pen,  and  their  relationship 
is  reflected  in  several  dramas  written  about  this  time.  In  2823 
Immermaim  was  appointed  judge  at  Magdeburg,  and  in  1827 
was  transferred  to  Dttsseldori  as  Landgericktsrat  or  district 
judge.  Thither  the  countess,  whose  marriage  had  in  the  mean- 
time been  dissolved,  followed  him,  and,  though  refusing  his  haiul, 
shared  his  home  until  his  marriage  in  1839  with  a  granddaughter 
of  August  Hermann  Niemeyer  (i 754-1828),  chancellor  and 
r«tor  perpefuus  of  Halle  university.  In  1834  Immcrmann  under- 
took the  management  of  the  Diisseidorf  theatre,  and,  although 
his  resources  were  small,  succeeded  for  two  years  in  raising  it 
to  a  high  level  of  excellence.  The  theatre,  however,  was  insuf- 
ficiently endowed  to  allow  of  him  carrying  on  the  work,  and 
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in  1836  he  xetomed  to  liis  official  datics  and  literary  punuita. 
He  died  at  DOssddorf  on  the  35th  of  Aogust  z840- 

Immermann  had  considerable  aptitude  for  the  drama,  but 
it  was  long  before  he  found  a  congenial  fidd  for  his  talents.  His 
early  plays  are  imitations,  partly  of  Kotxebue's,  partly  of  the 
Romantic  dramas  of  Tieck  and  MOllner,  and  are  now  forgotten. 
In  z8a6,  however,  anxared  Cardemio  wmd  Ceiimd^,  a  love  tragedy 
of  more  promise;  this,  as  well  as  the  earlier  productions, 
awakened  the  ill-wiU  of  Platen,  who  made  Immermann  the 
subject  of  his  wittiest  satire,  Der  ratHanliscke  Oedipus.  Between 
1827  and  1832  Immermann  redeemed  his  good  name  by  a  series 
of  historical  tragedies,  Das  Trauerspid  in  Tirol  (1827),  Kaiser 
Friedrick  II.  (1828)  and  a  trilogy  from  Russian  history,  Alexis 
(1832).  His  masterpiece  is  the  poetic  mystery.  Merlin  (1831), 
a  noble  poem,  which,  like  iu  model,  Fatuf ,  deals  with  the  deq>er 
problems  of  modem  quritual  life.  Immermann's  important 
dramaturgic  experiments  in  DOaseldorf  arc  described  in  detail 
in  DUssddlhrfer  A  nfamge  (1840).  More  significant  is  his  position 
as  a  novelist.  Here  he  deariy  stands  on  the  boundary  line 
between  Romanticism  and  modem  literature;  his  Epigonen 
(1836)  might  be  described  as  one  of  the  last  Romantic  imitations 
of  Goethe's  WUkdm  Meister,  while  the  satire  and  realism  of  his 
second  novel,  MSnckkausen  (1838),  form  a  complete  break  with 
the  older  literature.  As  a  prose-writer  Immermann  is  periiaps 
best  remembered  to-day  by  the  admirable  story  of  village  life, 
Der  Oberheft  which  is  embedded  in  the  formless  mass  of  MUmck- 
kausen.  His  last  work  was  an  imJimshrd  epic,  TrisUm  mud 
Isolde  (1840). 


Immennann't  Cesammdte  Schriflen  were  published  in  14  vols, 
in  1835-1843;  a  new  cditioQ,  with  bi<»nphy  and  intniduction  by 
R.  Boxbencr.  in  30  voU  (Berlin,  1883);  seMcted  works,  edited  by 
M.  Koch  u  vols.,  1887-1888)  and  F.  Muncker  (6  vols..  1897). 
See  G.  ni  Putlitz,  Kan  Imwtermann,  sein  Leben  und  seine  WerSte 
(3  voU.,  1870);  F.  Freilisiath.  Karl  Immermann^  BliUer  der  Erin- 
mentni  an  tkm  (1842);  W.  MQller,  K.  Immermann  und  sein  Kreis 

ii86o):  R.  FeOner.  CeseUdUe  timer  deuisckeu  MusUrbukne  (1888} ; 
t.  Immsnuaun:  eiue  Gtdicktmstckrifl  (1896). 


(Lat.  immersio,  dipping),  the  act  of  being 
plunged  into  a  fluid,  or  being  overwhelmed  by  anything;  in 
astronomy,  the  disappearance  of  a  heavenly  body  in  the  shadow 
of  another,  especially  of  a  satdlite  in  the  shadow  of  its 
primary. 

IHMIORATION  (from  Lat.  m,  into,  and  wngrare,  to  deput), 
the  movement  of  population,  other  than  that  of  casual 
visitors  or  travellers,  into  one  country  from  another  (see 

Miciation).  

'  IMMORTALITY  (Lat.  in-,  not,  mortalis,  mortal,  from  fnorr, 
death),  the  condition  or  quality  of  being  exempt  from  death 
or  annihilation.  This  condition  has  been  predicated  of  man, 
both  body  and  soul,  in  many  senses;  and  the  term  is  used  by 
analogy  of  those  whose  deeds  or  writings  have  made  a  lasting 
impression  on  the  memory  of  man.  The  belief  in  human  im- 
mortality in  some  form  is  almost  universal;  even  in  early 
animistic  cults  the  germ  of  the  idea  is  present,  and  in  all  the 
higher  religions  it  is  an  important  feature.  This  article  is  confined 
to  summariziog  the  philosophical  or  scientific  arguments  for, 
and  objections  to,  the  doctrine  of  the  persistence  of  the  human 
soul  after  death.  For  the  Christian  doctrine,  see  Escbatoux; y  ; 
and  for  other  religions  see  the  separate  articles. 

In  the  Orphic  mysteries  "the  soul  was  regarded  as  a  part 
of  the  divine,  a  particula  aurae  divinae^  for  which  the  body 
in  its  limited  and  perishable  condition  was  no  fit  organ,  but  a 
grave  or  prison(rd  oiatta  o^tta).  The  existence  of  the  soul  in 
the  body  was  its  punishment  for  sins  in  a  previous  condition; 
and  the  doom  of  its  sins  in  the  body  was  iU  descent  into  other 
bodies,  and  the  postponement  .of  its  deliverance  "  (Salmond's 
Christian  Doctrine  of  Immortality,  p.  109).  This  deliverance 
WAS  what  the  mysteries  promised.  A  remarkable  passage  in 
Pindar  {Thrtn.  2)  is  thus  rendered  by  J.  W.  Donaldson  {Pindar's 
Epinician  or  Triumphal  Odes,  p.  372).  "  By  a  happy  lot,  all 
persons  travel  to  an  end  free  of  toil.  And  the  body,  indeed,  is 
subject  to  the  powerful  influence  of  death;  but  a  shadow  of 

^Uty  is  still  left  alive,  and  this  alooe  is  of  divine  origin;  while 


our  limbs  are  In  activity  it  sleeps;  but,  when  we  sleep,  it  dts- 
closes  to  the  mind  in  many  dreams  the  future  jndgmmt  wiih 
regard  to  happiness  and  misery." 

The  belief  of  Socrates  is  uncertain.  In  the  Apology  he  is 
represented  as  sure  that  "  no  evil  can  happen  to  a  (ood  man, 
either  in  life  or  after  death,  "but  as  not  knowing  whether**  death 
be  a  state  of  nothingness  uid  utter  uncontriou^ns,  or  &  change 
or  migration  of  the  soul  from  this  wodd  to  the  nest "  (L  40. 
4r).  In  the  Pkaedo  a  confident  expectation  is  ascribed  to  hiic 
He  is  not  the  body  to  be  buried;  he  will  not  remain  -with  his 
friends  after  he  has  drank  the  poison,  but  he  will  go  awmy  to 
the  happiness  of  the  blessed.  The  silence  of  the  Memormhilic 
of  Xenophon  must  be  admitted  as  an  argument  to  the  contrary; 
but  the  probability  seems  to  be  that  Plato  did  not  in  the  Pkaedo 
altogether  misrepresent  the  Master.  In  Plato's  thou^t  the 
belief  held  a  prominent  position.  "It  is  noteworthy,**  sa>'s 
Professor  D.  G.  Ritchie,  "  that,  in  the  varjons  diakjcoes  in 
fdiich  Plato  qieaks  of  immortality,  the  arguments  seem  to  be 
of  different  kinds,  and  most  of  them  quite  unconnected  with 
one  another.  In  the  Pkaedrus  (245  c)  the  argnmeat  is,  that 
the  soul  is  lelf-moving,  and,  therefore,  tmmoctal;  and 
argument  is  repeated  in  the  Laws  (x.  894, 895):  It 
ment  that  Plato  probably  inherited  from  Akmaeon,  the  physkiaa 
of  Croton  (Arif^  De  An.  i  a,  §  17  405  A  29),  whose  views 
were  doady  connected  with  those  of  the  Pythagmeans.  In  the 
Pkaedo  the  main  argument  up  to  which  all  the  others  lead  is 
that  the  soul  participates  in  the  idea  of  Ufe. 
{anamnesis)  alone  would  prove  pre-existence,  bat  not 
after  death.  In  the  tenth  book  of  the  KepubUc  we  find  the 
curious  argument  that  the  soul  does  not  poxsh  like  the  body, 
because  its  characteristic  evil,  sin  or  wickedness  does  not  kiD 
it  as  the  diseases  of  the  body  wear  out  the  bodfly  hie.  la 
the  Timaeus  (41  a)  the  immortality  even  of  the  go(h  is  made 
dependent  on  the  will  of  the  Supreme  Creator;  soob  are  not  in 
their  own  nature  indestractible,  but  persist  because  of  His 
goodness.  In  the  Imos  (xiL  959  a)  the  notkm  of  a  fntnie  Ufe 
seems  to  be  treated  as  a  salutary  doctrine  which  is  to  be 
believed  because  the  legislator  enacts  it  (Plato,  p.  146).  The 
estimate  to  be  formed  of  this  reasoning  has  been  wd!  stated  by 
Dr  A.  M.  Fairbairo, "  Plato's  arguments  fm-  immortality,  isolated, 
modernised,  may  be  feeble,  even  valueless,  but  aUowed  to  stand 
where  and  as  lie  himself  puts  them,  they  have  an  altogether 
different  worth.  The  ratiodnative  parts  of  the  Pkaedo  thrown 
into  syllogisms  may  be  easily  demolished  by  a  hostile  logiciaa; 
but  in  the  dialogue  as  a  whde  there  isa  subtleqMrit  and  cnranla- 
tive  force  which  logic  can  ndther  seise  nor  answer  **  (Slnrfii  1 
in  the  Philosophy  of  Religion,  p.  226, 1876). 

Aristotle  hdd  that  the  woik  or  active  Intdllgence  alone  is 
immortal.  Ilie  Stoics  were  not  agreed  upon  the  qocstioo. 
Cleanthes  is  said  to  have  hdd  that  all  survive  to  the  great 
conflagration  which  doses  the  cyde,  Chrysippus  that  only  the 
wise  will.  Marcus  Aurelius  teaches  that  even  iif  the  spirit  sonrrve 
for  a  time  it  is  at  last  "absorbed  in  the  generative  principle 
of  the  universe."  Epicureanism  thought  that  **  the  wise  man 
fears  not  death,  bdore  which  most  men  tremble;  for,  if  we  axe, 
it  is  not;  if  it  is,  we  are  noL"  Death  is  extinction.  Augustine 
adopts  a  Platonic  thought  when  he  teaches  that  the  inuDortafity 
of  the  soul  follows  from  its  partidpation  in  the  eternal  truths, 
llie  Apok)gists  themsdves  welcomed,  and  commended  to  othen, 
the  Christian  revelation  as  affording  a  certainty  of  immottality 
such  as  reason  could  not  give.  The  Aristotdian  school  in  Islam 
did  not  speak  with  one  voice  upon  the  question;  Avkcnaa 
declared  the  soul  immortal,  but  Averroes  asromen  on^  the 
eternity  of  the  universal  intellect.  Albertus  Magnus  argncd 
that  the  soul  is  immortal,  as  ex  re  ipsa  causa,  and  as  independent 
of  the  body;  Pietro  Pomponaxxi  maintained  that  the  soul's 
immortality  could  be  neither  proved  iK>r  disproved  by  any 
natural  reasons.  Spinoza,  while  consistently  with  his  panlhmm 
denying  personal  immortality,  affirms  that  "the  human  mind 
cannot  be  absolutely  destroyed  with  the  body,  but  there  remains 
of  it  something  which  is  eternal  "  {Etk.  v.  prop.  zxm.).  The 
reason  he  gives  is  that,  as  this  something  "  appertains  to  tha 
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of  the  mind,"  it  is  "conceived  by  a  certiin  eternal 
ncccasity  thfoogh  the  veiy  eaacnce  of  God." 

Leihoits,  in  accord  with  the  distinctive  principle  of  bis 
phikMophyi  afiSnned  the  absolute  independence  of  mind  and 
body  as  dbtinct  monads,  the  paraUelism  of  their  functions  in 
life  being  due  to  the  pre-estabUshed  harmony.  For  the  soul, 
by  its  nature  as  a  single  monad  indestructible  and,  therefore, 
immortal,  death  meant  only  the  loss  of  the  monads  constituting 
the  body  and  its  return  to  the  pre-extstent  state.  The  argument 
of  Ernst  Platner  {Pkihs.  Aplufr.  L  X174,  1x78)  is  similar.  "  If 
the  human  soul  is  a  fom  in  the  naiiower  sense,  a  substance,  and 
not  a  combination  of  substances,  then,  as  in  the  nature  of  things 
there  is  no  transition  from  existence  to  non-existence,  we  cannot 
naturaUy  conceive  the  end  of  its  existence,  any  more  than  we 
can  anticipate  a  gradual  annihilation  of  its  existence."  He  adds 
a  reason  that  recalls  one  of  Plato's, "  As  manifestly  as  the  human 
sold  is  by  means  of  the  senses  linked  to  the  present  life,  so 
manifesUy  it  attaches  itself  by  reason,  and  the  conceptions, 
conclusions,  anticipations  and  efforts  to  which  reason  leads  it, 
to  God  and  eternity." 

Against  tbe  first  kind  of  argument,  as  formulated  by  Moses 
Menddsaohn,  Kant  advances  the  objection  that,  although  we 
may  deny  the  soul  extensive  quantity,  division  into  parts,  yet 
we  cannot  refuse  to  it  intensive  quantity,  degrees  of  reality's 
and  consequently  its  existence  may  be  terminated  not  by 
decomposition,  but  by  grsdual  diminution  of  its  powers  (or  to 
use  the  term  he  coined  for  the  purpose,  by  dangueuemu).  This 
denial  of  any  ressonable  ground  for  belici  in  immortality  in  the 
Criiiqm  wf  Pmt  Xeasom  {Trantcendentai  Dialectic,  bk.  ii.  ch.  i.) 
ia,  however,  not  his  last  word  on  the  subjecL  In  the  Critiqiie 
0/  the  Pradkal  Reatom  {Dialectic,  ch.  L  sec.  iv)  the  immortality 
of  the  soul  is  shown  to  be  a  postulate.  HeUness,  "  the  perfect 
accordance  of  the  will  with  the  moral  law,"  demands  an  endless 
frogrtss;  and  "this  endless  progress  is  only  possible  on  the 
sappoaition  of  an  endless  duration  of  the  existence  and  personality 
of  the  same  rational  being  (which  is  called  the  immortality  ol 
the  soul)."  Not  demonstrable  as  a  theoretical  proposition,  the 
tmmofftality  of  the  soul  "  is  an  inseparable  result  of  an  uncon- 
ditional a  priori  practicsl  law."  Ihe  moral  interest,  whidi  is 
so  decisive  on  tlds  question  in  the  esse  oi  Kant,  dominates 
Bishop  Butler  slso.  A  future  life  for  him  is  important,  because 
our  happmcsa  in  it  may  depend  on  our  present  conduct;  and 
thnelore  our  action  here  should  take  into  account  the  reward 
or  punishment  that  it  may  bring  on  us  hereafter.  As  be  main- 
tains  that  probability  may  and  ought  to  be  our  guide  in  Ufe,  he 
is  content  with  proving  in  the  first  chapter  of  tlM  Analogy  that 
"  a  future  Efe  is  probable  from  similar  changes  (as  death)  almdy 
■ndcrgooe  in  oursdves  and  in  others,  and  from  our  present 
powers,  which  are  likely  to  conHtme  unless  death  destroy  them." 
While  we  may  fear  th^  "  there  is  no  proof  that  it  will,  either 
from  the  nature  of  death,"  of  the  effect  of  which  on  our  powers 
we  are  altogether  ignorsnt,  "  or  from  the  analogy  of  nature, 
which  shows  only  that  the  sensible  proof  of  our  powers  (not  the 
powers  themselves)  may  be  destroyed."  The  imagination  that 
death  will  dcstjoy  these  powers  is  unfounded,  because  (z)  "  this 
supposes  weareoompottnded,andsodiscerptible, but  the  contrary 
b  probabia  "  on  meiapkysical  grounds  (the  indivisibility  of  the 
subject  in  which  consciousness  as  indivisible  inheres,  snd  iu 
distinction  from  the  body)  and  also  experimental  (the  persistence 
of  tbe  living  being  in  spite  ol  changes  in  the  body  or  even  losses 
of  parts  ol  the  body);  (j)  this  slso  assumes  that  "  our  present 
hving  powcfs  ol  reflection  "  must  be  affected  in  th^  same  way 
by  death  "  as  those  of  sensation,"  but  this  is  disproved  by  their 
relative  independence  even  in  this  life;  (3)  "  even  the  suspension 
of  our  pecaent  powers  of  reflection  "  is  not  involved  hi  "  the  idea 
of  death,  which  is  simply  dissolution  of  the  body,"  and  which 
may  even  "  be  like  birth,  a  continuation  and  perfecting  of  our 
powers."  "  Even  if  suspension  were  involved,  we  cannot  infer 
dcstmctioB  from  it "  (analysb  of  chapter  i.  in  Angus's  edition). 
He  wngnigjs  that  "  reason  did,  as  it  well  might,  conclude  that 
ft  sbooid  flnaOy,  and  upon  the  whole,  be  well  with  tbe  righteous 
sad  in  with  Che  wicked,"  but  only  "  revelation  teaches  us  that 
JOV     6# 


the  next  state  of  things  after  the  present  is  appointed  for  the 
execution  of  this  justice  **  (ch.  ii.  note  10).  He  does  not  use 
this  general  anticipation  of  future  judgment,  as  he  might  have 
done,  as  a  positive  argument  for  immortality. 

Adam  Ferguson  (InsliUUes  of  Moral  FkHosopky,  p.  1x9,  new 
ed.,  x8oo)  argues  that "  the  desire  for  immortality  is  an  instinct, 
and  can  reasonably  be  regarded  as  an  indication  of  that  which 
the  author  of  this  desire  wills  to  do."  From  the  standpoint 
of  modem  sdence  John  Fiske  confirms  the  vah'dity  of  audi  an 
argument;  for  what  he  affirms  in  regard  to  belief  in  the  divine 
is  equally  applicable  to  this  belief  in  a  future  life.  "  II  the 
relation  thus  established  in  the  morning  twilight  of  man's 
existence  between  the  numan  soul  and  a  world  invisible  and 
immaterial  is  a  relation  of  which  only  the  subjective  term  is 
red  and  the  objective  term  is  non-existent;  then  I  say  it  is 
something  utterly  without  precedent  in  the  whole  history  of 
creation  "  {Through  Nature  to  God,  X899.  p.  188,  X89).  Whatever 
may  have  been  Hegel's  own  bdid  in  regard  to  persond  im- 
mortality, the  logicd  tuue  of  his  absolute  idealism  has  been 
weU  sUted  by  W.  Winddband  {History  of  Philosophy,  p.  633). 
"  It  became  dear  that  in  the  qrstem  of  perpetual  Becoming 
and  of  the  dialecticd  passing  over  of  all  forms  into  one  another, 
the  finite  personality  could  scarcely  raise  a  plausible  claim  to 
the  character  of  a  substance  and  to  immortality  in  the  religious 
sense."  F.  D.  Schldermacherappliesthe  phrase  "  the  immortality 
of  religion  "  to  the  religious  emotion  of  oneness,  amid  finitude, 
with  Uie  infinite  and,  amid  time,  with  the  eternd;  denies  any 
necessary  connexion  between  the  beUef  in  the  continuance  of 
peiiond  existence  and  the  consciousness  of  Ciod;  and  rests  his 
futh  on  immortality  dtogether  on  Christ's  promise  of  living 
fellowship  with  His  followers,  as  presupposing  their  as  well  as 
His  persond  immortality.  A.  Schopenhauer  assigns  immortality 
to  the  universd  will  to  live;  and  Feuerbach  dedares  spirit, 
consciousness  eternd,  but  not  any  individud  subject.  R.  H. 
Lotxe  for  the  deddon  of  the  question  lays  down  the  broad 
prindple,  "  All  that  has  once  come  to  be  will  etemaUy  continue 
so  soon  as  for  the  organic  unity  of  the  worid  it  has  an  unchange- 
able vdue,  but  it  will  obvioudy  again  cease  to  be,  when  that  is 
not  the  esse  "  (Cr.  der  Psy.  p.  74). 

Objections  to  the  bdid  in  immortality  have  been  advanced 
from  the  standpoints  of  materialism,  naturdism,  pessimism 
and  pantheism.  Materialism  argues  that,  as  life  depends  on  a 
matnid  organism,  thought  is  a  function  of  the  brain,  and  tbe 
soul  is  but  the  sum  of  mentd  states,  to  which,  according  to  the 
theory  of  psychophysicd  parallelism,  physical  changes  dways 
coneqwod;  therefore,  the  dissolution  of  the  body  carries  with 
it  necessarily  the  cessation  of  consdousness.  That,  as  now 
constituted,  mind  docs  depend  on  brsin,  life  on  body.»  must 
be  conceded,  but  that  this  dependence  is  so  absolute  that  the 
function  must  cease  with  the  organ  has  not  been  sdentifically 
demonstrated;  the  connexion  of  the  soul  with  the  body  is  as 
yet  too  obeciue  to  justify  any  such  dogmatism.  Bui  agdnst 
this  inference  the  following  condderations  may  be  advanced: 
(i)  Man  does  distinguish  himself  from  his  body;  (2)  he  is  conscious 
of  his  persond  identity  through  all  the  changes  of  his  body; 
(3)  in  the  exercise  of  his  will  he  knows  himself  not  controlled 
by  but  contrdling  his  body;  (4)  his  consdousness  warrants 
his  denying  the  absolute  identification  of  himsdf  and  his  body. 
It  may  further  be  added  that  materialism  can  be  shown  to  be 
an  inadequate  philosophy  in  its  attempts  to  account  even  for 
the  phydcd  universe,  for  this  is  inexplicable  without  the  assump- 
tion of  mind  distinct  from,  and  directive  of,  matter.  The  theory 
of  psychophysicd  parslldism  has  been  subjected  to  a  rigorous 
examination  in  James  Ward's  Naturalism  and  Agnosticism, 
part  iii.,  in  which  the  argument  that  mind  cannot  be  derived 
from  matter  is  convindngly  presented.  Sir  Oliver  Lodge  in 
his  reply  to  E.  Haeckel's  Riddle  of  the  Unioeru  mainUins  that 
"  life  may  be  something  not  only  ultra-terrestxid,  but  even 
Immaterid,  something  outdde  our  present  categories  of  matter 
and  energy;  as  red  as  they  are,  but  different,  and  utilizing  them 
for  its  own  purpose  "  {Ufe  and  Matter,  1906,  p.  198).  He  rejects 
the  attempt  to  explain  human  personality  as  "  generated  by 
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the  material  moleciilaraggregaleoC  itsown  wmidwi  latent  power," 
and  affirms  that  the  "  universe  where  the  human  spirit  is  more 
at  home  than  it  is  among  these  temporary  coUocations  of  matter" 
is  "  a  universe  capable  of  infinite  development,  ol  noble  contem- 
plation, and  of  lofty  joy,  long  after  this  planet — nay  the  v^ole 
solar  system — shall  have  fulfilled  its  present  »pin  of  destiny, 
and  retired  cold  and  lifeless  upon  its  endless  way  "  (pp.  199-300). 
In  his  lecture  on  Human  Immortality  (3rd  ed.,  1906),  Professor 
William  James  deals  with  "  two  supposed  objections  to  the 
doctrine."  The  first  is  "  the  law  that  thought  is  a  function  of  the 
brain."  Accq>ting  the  law  he  distinguishes  prodmcHm  from 
permissive  or  iransmissiee  function  (p.  3  a),  and,  rejecting  the  view 
that  brain  produces  thought,  he  recognises  that  in  our  present 
condition  brain  transmits  thought,  thought  needs  brain  for  its 
organ  of  eiq>ression;  but  this  does  not  exclude  the  possibility 
of  a  condition  in  which  thought  will  be  no  longer  so  dependent 
on  brain.  He  quotes  (p.  57)  with  approval  Kant's  words,  "The 
death  of  the  body  may  indeed  be  the  end  of  the  sensational 
use  of  our  mind,  but  only  the  b^inning  of  the  intellectual  use. 
The  body  would  thus  be  not  the  cause  of  our  thinking,  but  merely 
a  condition  restrictive  thereof,  and,  although  eisfntisl  to  our 
sensuous  and  animal  consciousness,  it  may  be  reganied  as  an 
impeder  of  our  pure  quritual  life  "  {^Kritik  4er  reinem  Vemmtift, 
2nd  ed.,  p.  809). 

Further  aiguments  in  the  same  direction  are  derived  from  the 
modem  school  of  psychical  research  (see  especially  F.  W.  H. 
Myers'  Human  PersenalUy^  1903). 

Another  objection  is  advanced  from  the  standp<»nt  of 
naturalism,  wUch,  whether  it  issues  in  materialism  or  not, 
seeks  to  explain  man  as  but  a  product  of  the  process  of  nature. 
The  universe  is  so  immeasurably  vast  in  extension  and  duration, 
and  man  is  so  small,  his  home  but  a  speck  in  space,  and  his 
history  a  span  in  time  that  it  seems  an  arrogant  assumption  for 
him  to  claim  exemption  from  the  universal  law  of  evolution  and 
dissolution.  This  view  ignores  that  man  has  ideals  of  absolute 
value,  truth,  beauty,  goodness,  that  he  consciously  communes 
with  the  God  who  is  in  all,  and  through  all,  and  over  all,  that  it 
is  his  mind  which  recognizes  the  vastness  of  the  univeise  and 
thinks  its  universal  law,  and  that  the  mind  which  perceives 
and  conceives  cannot  be  less,  but  must  be  greater  than  the  object 
of  its  knowledge  and  thought. 

Pessimism  suggests  a  third  objection.  The  present  life  is  so 
little  worth  living  that  its  continuance  is  not  to  be  desired. 
James  Thomson  {**  B.V.")  speaks  "  of  the  restful  rapture  of 
the  inviolate  grave,"  and  sings  the  praises  of  death  and  of 
oblirion.  We  capnot  admit  that  the  history  of  mankind  justifies 
his  conclusion;  for  the  great  majority  of  men  life  is  a  good,  and 
its  continiumce  an  object  of  hope. 

For  pantheism  personal  immortality  appears  a  lesser  good 
than  reabsorption  in  the  universal  life;  but  against  this  objec- 
tion we  may  confidently  maintain  that  worthier  of  God  and  more 
blessed  for  man  is  the  hope  of  a  conscious  communion  in  an 
eternal  life  of  the  Father  of  all  with  His  whole  family. 

Lastly  positivism  teaches  a  corporate  instead  of  an  indi^dual 
immortality;  man  should  desire  to  live  on  as  a  beneficent 
influence  in  the  race.  This  conception  is  expicsscd  in  George 
Eliot's  lines: 

*'0.  may  I  join  the  choir  inviable 
Of  those  immortal  dead  who  live  again 
In  minds  made  better  by  their  presence:  live 
In  pulses  stirred  to  generosity. 
In  deeds  of  daring  rectitude,  in  scorn 
For  miserable  aims  that  end  with' self. 
In  thoughts  sublime  that  pierce  the  nigfat  like  stais. 
And  wiui  their  mild  perristence  ufge  man's  search 
To 


But  these  possibilities  are  not  mutually  exclusive  alteraativcSb 
A  man  may  live  on  in  the  world  by  his  teaching  and  example 
as  a  power  for  good,  a  factor  of  human  progress,  and  he  may 
also  be  continuing  and  completing  his  course  under  conditions 
stm  more  favourable  to  all  most  worthy  in  him.  Consciously 
to  participate  as  a  person  in  the  progress  of  the  race  is  surely 
a  worthier  hope  than  unconsciously  to  ccmtribute  to  it  as  an 


influence;  nltimatdy  to  share  the  triumph  as  well  as  the  stniggk 
is  a  more  inspiring  anticipation. 

In  stating  constructively  the  doctrine  of  immortality  we  most 
assign  altogether  secondary  importance  to  the  metaphysical 
arguments  from  the  nature  of  the  souL  It  is  suffiomt  to  show, 
as  has  already'  been  diMie,  that  the  soul  is  not  so  absolutely 
dependent  on  the  body,  that  the  dissolution  of  the  one  most 
necessarily  inTdve  the  cessatlcm  of  the  other.  Such  aiguments 
as  the  indivisibility  of  the  soul  and  its  persistence  can  at  most 
indicate  the  passifUity  of  immortality. 

The  Juridical  argumemt  has  some  force;  the  present  life  docs 
not  show  that  harmony  of  condition  and  rharsctiT  which  o«sr 
sense  of  justice  leads  us  to  expect;  the  wicked  prosper  and  the 
righteous  suffer;  there  is  ground  for  the  expectation  that  in  the 
future  life  the  anomalies  of  this  life  wSi  be  corrected.  Althongli 
this  argument  has  the  suf^Mit  of  such  great  names  as  Botlcr 
and  Kant,  yet  it  will  repel  many  minds  as  an  appeal  to  the  motive 
of  self-interesL 

The  etkieal  ttrgument  has  greater  value.  Man's  life  hexe  is 
incomplete,*  and  the  more  lofty  his  aims,  the  more  worthy  his 
labours,  the  more  incomplete  will  it  appear  to  be.  The  man 
who  lives  for  fsme,  wealth,  power,  may  be  satisfied  in  this  life; 
but  he  who  lives  for  the  ideals  of  truth,  beauty,  goodness,  lives 
not  for  time  but  for  etenity,  for  his  ideals  cannot  be  Rained, 
and  so  his  life  fulfilled  on  thb  side  of  the  grave.  Unless 
ideals  are  mocking  visions,  man  has  a  ris|it  to  expect  the 
tinuanceof  hislifeforitscompletion.  Thisisthelineofaiguaieist 
developed  by  Professor  Hugo  MOnsteiberg  in  his  lecture  oo  Tke 
Eternal  life  (1905),  although  he  states-  it  In  the  terms  peculiar 
to  his  psychc^ogy,  in  which  personality  is  conceived  as  prinwrily 
wilL  **  No  endless  duration  is  our  goal,  but  complete  n.tMine 
in  the  perfect  satisfaction  which  the  wffl  finds  when  it  has  reached 
the  significance,  the  influence,  and  the  value  at  which  it  is 
aiming  "  (p.  83). 

More  genenl  in  its  appeal  still  is  the  aigument  firosB  the 
affections^  which  has  been  beautifully  developed  In  Tcnnjrsoii's 
In  Memoriam,  The  heart  protests  against  thesevcranceofdesith, 
and  daima  the  continuance  of  love's  communion  after  dcmih; 
and  as  man  feds  that  love  is  what  is  most  godlike  in  his  Bsttare, 
love's  claim  has  supreme  authority. 

There  is  a  religious  argument  for  immoitality.  The  saisits  fd 
the  Hebrew  nation  were  sure  that  as  God  had  entered  intoicOow- 
ship  with  them,  death  could  not  sever  them  from  his  presence. 
This  is  the  argument  In  Psalms  xvL  and  xvii.,  if ,  as  is  prafaabic, 
the  dosing  verses  do  txpnaa  the  hope  of  a  ^orioos  and  Mi  vm  <l 
immortality.  This  too  is  the  proof  Jesus  himself  offers  wbea  he 
declares  God  to  be  the  God  of  the  living  and  not  ol  the  dead 
(MatL  xxIL  39).  God's  companions  cannot  became  death's 
victims. 

Josiah  Ro]roe  in  hu  lecture  on  Tke  ConeepHon  of  Immmtnlit} 
(1900)  combines  this  argument  of  the  soul's  union  with  God 
with  the  argument  of  the  incompleteness  of  man's  life  hece: — 

"  Just  because  God  is  One,  all  our  lives  have  various  and  sndgtic 
places  in  the  harmony  of  the  divine  life.  And  just  becsiwe  Ood 
attains  and  wins  and  finds  thb  uniqueness,  all  our  lives  win  10  our 
union  with  Htm  the  individuality  which  a  ewmtial  to  their  true 
meaning.  And  just  because  individuals  whose  lives  have  nuqaeara 
of  meaning  are  here  only  objects  of  porsait,  the  attainment  of  this 
very  individoality,  since  it  b  indeed  real,  occura  not  in  oar  prenent 
form  of  consciousness,  but  in  a  life  that  now  we  see  not,  jret  in  a 
life  whose  genuine  meaning  b  continuous  with  oar  own  hanaa  life, 
however  far  from  our  present  flickering  form  of  disappointed  hamaa 
consdousness  that  life  of  the  final  individuality  may  be.  Of  this 
our  true  individual  life,  our  present  life  b  a  glimpae,  a  fragmeat.  a 
hint,  and  in  its  best  moments  a  visible  beginning.  That  this  in- 
dividual life  of  all  of  us  b  not  something  umitea  in  its  toapocal 
tTpitssion  to  the  life  that  now  we  experience,  follows  from  ^e  ^perv 
fact  that  here  nothing  final  or  inaividttal  b  foond  expreasBd*' 
(pp.  144-146). 

R.  W.  Emenon  dedares  that  "  the  impulse  to  sc^  proof  of 
immortah'ty  b  itself  the  strongest  proof  of  afl."  We  c:^wct 
immortality  not  merdy  because  we  desire  it;  but  becatsne  the 
desire  itself  arises  from  all  that  is  best  and  truest  and  worthicsx  ia 
oursdves.  The  desire  is  reasonable,  moral,  aodal,  religioiis ;  it  has 
the  same  worth  as  the  loftiest  ideals,  and  worthiest 
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of  the  soul  of  man.  The  loss  of  (lie  belief  cuts  a  dark  shadow 
over  the  present  life.  **  No  sooner  do  we  try  to  get  rid  of 
the  idea  of  Immortalit3r — ^than  Pessimism  raises  its  head . . . 
Hunan  griefs  seem  little  worth  assuaging;  human  happiness 
too  paltry  (at  the  best)  to  be  worth  increasing.  The  whole 
moral  world  is  reduced  to  a  point.  Good  and  evil,  right  and 
wrong,  become  infinitesimal,  ephemeral  matters.  The  affections 
die  away— die  of  their  own  conscious  feebleness  and  uselessncss. 
A  moral  paralysis  creeps  over  us"  {Natural  Religum,  Post- 
script). The  belief  exercises  a  potent  moral  influence.  "  The 
day,"  says  Ernest  Renan,  "  in  which  the  bdief  in  an  after-life 
shall  vanish  from  the  earth  will  witness  a  terrific  moral  and 
spiritual  decadence.  Some  of  us  perhaps  might  do  without 
it,  provided  only  that  others  held  it  fast.  But  there  is  no  lever 
capable  of  raiung  an  entire  people  if  once  they  have  lost  their 
faith  in  the  immortality  of  the  soul "  (quoted  by  A.^  W.  Momerie, 
tmmmtalUyt  p.  9).  To  this  belief,  many  and  good  as  are  the 
arguments  which  can  be  advanced  for  it,  a  confident  certainty 
ia  given  by  Christian  faith  in  the  Risen  Lord,  and  the  life  and 

immortality  which  he  has  brcucht  to  light  in  his  GomeL 

la  addttioo  to  the  works  referred  to  above,  see  R.  K.  Gaye, 
Tht  Platemk  Come^ptiem  «/  Immortality  amd  its  Cemmaiom  with  tka 
Tktory  tf  Ideas  (1904);  R.  H.  Charier  A  Critical  History  0/  ikg 
Doctrtme  of  a  Futurt  Life  in  Israd,  in  Judaism  and  in  Ckrishanity 

ti899) ;  E.  P^vel.  Tko  Problem  of  ImmortaUly  (Eog.  ttaaa.  by  F.  A. 
■ner,  1893):  I.  Flake,  The  DesHny  of  Man,  wiewed  in  the  Light  of 
Us  Origin  (1884):  G.  A.  Gofdoo,  Immortality  and  the  New  Theodicy 
(1897) :  Hcwy  Buckle,  The  After  Life  (1907).  (A.  E.  G.*) 

IMMUMTT  (from  Lat.  tminamti,  not  subject  to  a  tmmftf  or 
public  service),  .a  general  term  for  exemption  from  liability, 
principally  used  in  the  legal  sense  dimisscd  below,  but  also  in 
recent  times  in  pathology  (for  which  see  Bactesiology).  In 
inteniational  law  the  term  ("not  serving,"  "not  subject") 
inqilies  exemption  from  the,  jurisdiction  of  the  state  which 
otherwise  exercises  jurisdiction  where  the  immunity  arises. 
It  is  thus  ^yplied  to  the  exceptional  position  granted  to  sovereigns 
and  chiefs  of  states  genersJly,  and  their  direct  representatives 
In  the  states  to  which  they  are  accredited. 

Under  Extsuitokxality  ia  treated  the  invioUbOity  of 
rmlrafitTt  and  legations  and  the  application  of  the  material 
side  of  the  doctrine  of  immunity.  As  a  right  appertaining  to 
the  persons  of  those  who  enjoy  it,  the  doctrine  has  grown  out 
ti  the  necessity  for  sovereigns  of  respecting  each  other's  persons 
in  tbctr  common  interest.  To  be  able  to  negotiate  without 
dangler  of  arrest  or  interference  of  any  kind  with  their  persons 
was  the  only  ocmdition  upMi  which  sovereigns  would  have  been 
able  to  meet  and  discuss  their  joint  interests.  With  the  develop- 
ment of  states  as  independent  entities  and  of  intercourse  between 
them  and  their  "  nationals,"  the  work  of  diplomatic  missions 
iacreaaed  ,to  such  an  extent  that  instead  of  having  merely 
occasional  ambassadors  as  at  the  beginmng,  states  found  it 
expedient  to  have  resident  representatives  with  a  permanent 
residence.  Hence  the  sovereign's  inviolability  becomes  vested 
In  the  penon  of  the  sovereign's  delegate,  and  with  it  as  a  necessary 
corollary  the  exterritoriality  of  his  residence.  Out  of  the  further 
r^pTTr***  ol  the  work  of  diptomatic  missions  came  duplication 
of  the  ptttmmel  and  ctasaet  of  diplomatic  secretaries,  who  as 
forming  part  of  the  embassy  or  legation  also  had  to  be'  covered 
by  the  diplomatic  immunity. 

In  no  branch  of  international  interooune  have  states  shown 
so  laudable  a  respect  for  tradition  as  in  the  case  of  this  immunity, 
and  this  in  spite  of  the  hardship  which  frequently  arises  for 
private  dtixens  through  unavoidable  dealings  with  members 
of  ewibassifi  and  legations.  The  Institute  of  International  Law 
(tee  PEacB)  at  their  Cambridge  session  in  1895  drew  up  the 
foQowiag  rules,'  which  may  be  taken  to  be  the  only  precise 
wsfrmmt  of  theory  on  the  subject,  for  the  guidance  of  foreign 

oikcs  in  dealing  with  it: — 

Act.  i.'-Public  miniatcfa  are  invkiUble.  They  alto  enjoy 
**  exterritoriality,"  in  the  sense  and  to  the  extent  herrinalter 
memio^ed  and  a  certain  number  of  immunities. 

Aar.  v—The  privikfe  of  inviolability  extends:  (1)  To  all  clanes 


drawn  op  In  French.    The  author  of  this  article 
for  the  tsanslatioo  of  them. 


of  public  mtnisteri  who  tegulariy  represent  thefa'  sovereign  or  their 
country;  (a)  To  all  persons  forming  part  ci  the  oflkiaT staff  of  a 
dtplomatic  mission;  (3)  To  all  persons  forming  part  of  its  non- 
official  staff,  under  reserve,  that  if  they  belong  to  the  country  where 
the  missioa  resides  they  only  enjoy  it  within  the  official  residence. 

Aax.  3. — ^The  government  to  which  the  minister  u  accredited 
roust  abstain  from  all  offence,  insult  or  violence  against  the  persons 
entitled  to  the  privilege,  must  set  an  example  in  the  respect  which 
b  due  to  them  and  protect  them  by  specially  rigorous  penalties 
from  all  offence,  insult  or  violent  on  the  part  of  the  inhabitants  of 
the  country,  so  that  they  may  devote  themselves  to  their  duties  in 
perfect  freedom. 

AxT.  4. — Immunity  apolies  to  everything  necesmry  for  the 
fulfilment  by  ministers  of  tneJi'  duties,  e^jedaUy  to  personal  effects, 
papers,  archives  and  correspondence. 

AxT.  ^.— It  lasts  during  the  whole  time  which  the  minister  or 
diplomatic  official  spends,  in  his  official  capacity,  in  the  country 
to  which  he  has  been  sent. 

It  continues  even  in  time  of  war  between  the  two  powers  during 
the  period  necessary  to  enable  the  minister  to  leave  the  country 
with  his  staff  and  effects. 

AXT.  6. — Inviobbility  cannot  be  daimcd :  (1 )  In  case  ol' legitimate 
defence  on  the  part  of  private  persons  against  acts  committed  t^ 
the  peraons  who  enjoy  the  privilege;  (2)  In  case  of  risks  incurred 
by  any  of  the  persons  in  question  voluntarily  or  needlessly;  (3)  In 
case  <M  improper  acts  committed  by  them,  provoking  on  the  part 
of  the  itate  to  which  the  minister  is  accredited  measures  of  defence 
or  precaution ;  but,  except  in  a  case  of  extreme  urgency,  this  state 
should  confine  itself  to  reporting  the  facts  to  the  minister's  govern- 
ment, requesting  the  punishment  or  the  recall  of  the  guilty  agent 
and.  if  necessary,  to  surrounding  the  official  residence  to  prevent 
unlawful  communications  or  mamiestationa. 

Immmmty  wiM  Respect  to  Taxes. 

Aar.  II.— A  public  minister  in  a  foreign  country,  functionaries 
officially  attached  to  his  mission  and  the  members  01  their  families 
residing  with  them,  are  exempt  from  paying:  (i)  Personal  direct 
taxes  and  sumptuary  taxes;  {a)  General  taxes  on  property,  whether 
on  capital  or  income;  (3)  War  contributions;  (4)  Customs  duties 
in  respect  of  articles  for  their  personal  use. 

Each  government  shall  indicate  the  grounds  {JusHfUaHens)  to 
which  these  exemptions  from  taxation  shiul  be  subordinated. 

Inmnmity  from  Jurisdiction. 

Abt.  is. — ^A  public  minister  in  a  foreign  country,  functionaries 
officially  attached  to  hu  miasbn  and  the  members  ol  their  families 
feuding  with  them,  are  exempt  from  all  jurisdiction,  dvil  or  criminal, 
of  the  state  to  which  they  are  accredited;  in  principle,  they  are 
only  subject  to  the  dvil  and  criminal  jurisdktion  of  their  own 
country.  A  claimant  may  apply  to  the  courts  of  the  capiul  of  the 
country  of  the  minister,  subiect  to  the  right  of  the  minister  to 
prove  that  he  has  a  different  domicile  in  his  country. 

Aar.  13. — ^With  respect  to  crimes,  persons  indicated  in  the  pre- 
ceding article  remain  subiect  to  the  penal  bws  of  their  own  country, 
as  if  they  had  committed  the  acts  in  their  own  country. 

Aax.  14. — The  immunity  attaches  to  the  function  m  respect  of 
acts  connected  with  the  function.  As  regards  acts  done  not  in 
connexion  with  the  function,  immunity  can  only  be  claimed  so  long 
as  the  function  lasts. 

AxT.  15. — Persons  of  the  nationality  of  the  country  to  the 
government  of  which  they  are  accredited  cannot  claim  the  privilege 
of  immunity. 

AXT.  16. — Immunity  from  jurisdiction  cannot  be  invoked:  (1) 
In  case  of  proceedings  taken  by  reason  of  engagements  entered 
into  by  the  exempt  paeon,  not  in  his  official  or  private  capacity, 
but  in  the  exercise  01  a  profession  carried  on  by  him  in  the  country 
concurrently  with  hu  diplomatic  functions;  (3)  In  reroect  of  real 
actions,  including  possessory  actions,  relating  to  anything  movable 
or  immovable  in  the  country. 

It  exists  even  in  case  of  a  breach  of  the  law  which  may  endanger 
public  order  or^  safety,  or  of  crime  against  the  safety  of  the  state, 
without  prejudice  to  such  steps  as  the  territorial  government  may 
take  for  its  own  protection. 

Abt.  17. — ^Persons  entitled  to  immunity  from  jurisdiction  may 
refuse  to  appear  as  witnesses  before  a  territorial  court  on  condition 
that.  If  reouired  by  diplomatic  intervention,  they  shall  give  their 
testimony  In  the  official  residence  to  a  magistrate  of  the  country 
appointed  for  the  purpose. 

Further  questmns  connected  with  Immunity  and  Exterri- 
toriality (^.f.)  arise  out  of  the  different  industrial  enterprises 
undertaken  by  states,  such  as  posts,  tdegrsphs,  telephones, 
railways,  steamships,  &c.,  which  require  regulatmn  to  prevent 
conflicts  of  interest  between  the  state  owners  and  the  private 
interests  involved  in  these  enterprises.  (T.  Ba.) 

IMOLA  (anc  Farum  Comeiii),  a  town  and  episcopal  see  of 
Emilia,  Italy,  in  the  province  of  Bologna,  from  which  it  is  21  m. 
S.E.  by  rsil,  140  ft.  above  sea-levd.  Pop.  (1901)  12,058  (town); 
33,r44  (commune).     The  cathedra]  of  S.  Camiano  has  been 
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modernized;  it  possesses  interesting  refiquaries,  and  contains 
the  tomb  of  Petius  Chrysologus,  azchbiahopof  Ravenna  (d.  451), 
a  native  of  Imola.  S.  Domenioo  has  a  Snt  Gothic  portal  and 
S.  Mazia  in  Regola  an  old  campanile.  The  town  also  contains 
some  fine  palaces.  The  communal  library  has  some  MSS., 
including  a  psalter  with  miniatures,  that  once  bdonged  to  Sir 
Thomas  More.  The  citadel  is  square  with  round  towers  at  the 
angles;  it  dates  from  1504,  and  is  now  used  as  a  prison.  Imola 
has  a  large  lunatic  asylum  with  over  laoo  inmates.  Iimocenzo 
Francucd  (Innocenso  da  Imohi),  a  painter  of  the  Bdognese 
school  (1494-1549)*  was  a  native  of  Imola,  and  two  of  his  works 
are  preserved  in  the  Palazzo  dd  Comune.  The  Madonna  del 
PirateUo,  a  m.  outside  the  town  to  the  N.W.,  is  in  the  eariy 
Renaissance  style  (1488);  the  campanile  was  probably  built 
from  Bramante's  plans  in  1506. 

The  ancient  Forum  ComeUi,  a  station  on  the  Via  Aemilia, 
b  said  by  Fnidentlus,  writing  in  the  5th  century  aj>.,  to  have 
been  founded  by  Sulla;  but  the  fact  that  it  belonged  to  the 
Tribus  PoUia  shows  that  it  already  possessed  Roman  citizenship 
before  the  Social  war.  In  later  times  we  beau-  little  of  it ;  Martial 
published  his  third  book  of  epigrams  while  he  was  there.  In  the 
Lombard  period  the  name  Imolas  begins  to  appear.  In  1480, 
after  a  chequered  history,  the  town  came  into  the  possession 
of  Girolamo  Riario,  lord  of  Forii,  as  the  dowry  of  his  wife  Caterina 
Sforza,  and  was  incorporated  with  the  States  of  the  Church  by 
Caesar  Borgia  in  1500. 

IMP  (O.  £ng.  impa,  a  graft,  shoot;  the  verb  imfian  is  cognate 
with  Ger.  impfen,  ta  graft,  inoculate,  and  the  Fr.  enter;  the 
ultimate  origin  is  probably  the  Gr.  I^^fav,  to  implant,  cf. 
in^vnts,  engrafted),  originally  a  slip  or  shoot  of  a  plant  or  tree 
used  for  grafting.  This  use  is  seen  in  Chaucer  {Prologue  to  the 
Monk*!  Tale,  68)  "  Of  fieUe  trees  ther  comen  wrecched  ympes." 
The  verb  "  to  imp  "  in  the  sense  of  "  to  graft "  was  eq>ecially 
used  of  the  grafting  of  feathers  on  to  the  wing  of  a  faJcon  or  hawk 
to  rq>lace  broken  or  damaged  plumage,  and  is  frequently  used 
metaphorically.  like  "  scion,"  "  imp  "  was  till  the  17th  century 
used  of  a  member  of  a  family,  eq>eda]ly  of  high  rank,  hence 
often  used  as  equivalent  to  "  child."  The  New  Engjiisk  Dictionary 
quotes  an  epitaph  (1584)  in  the  Beauchamp  chapel  at  Warwick, 
"  Hecre  resteth  the  body  of  the  noble  Impe  Robert  of  Dudley 
. . .  Sonne  of  Robert  Erie  of  Leycester."  The  current  use  of 
the  word  for  a  small  devil  or  mischievous  sprite  is  due  to  the 
eiq>ressions  "  imp  of  Satan,  or  of  the  devil  or  of  hell,"  in  the 
sense  of  "  child  of  eviL"  It  was  thus  particularly  applied  to  the 
demons  supposed  to  be  the  "  familiar  "  spirits  of  witches. 

IMPATIBilS,  in  botany,  a  genus  of  annual  or  biennial  herbs, 
sometimes  becoming  shrubby,  chiefly  natives  of  the  mountains 
of  tropical  Asia  and  Africa,  but  also  found  widely  distributed 
in  the  north  temperate  zone  and  in  South  Africa.  The  flowers, 
which  are  purple,  yellow,  pink  or  white  and  often  showy,  are 
spurred  and  irregular  in  form  and  borne  in  the  leaf-axils.  The 
name  is  derived  from  the  fact  that  the  seed-pod  when  ripe 
discharges  the  seeds  by  the  elastic  separation  and  coiling  of  the 
valves.  Impatiens  NoH-me-tangere,  touch-me-not,  an  annual 
succulent  herb  with  yellow  flowers,  is  probably  wild  in  moist 
mountainous  districts  in  north  Wales,  Lancashire  and  West- 
morland. /.  Roylei^  a  tall  hardy  succulent  annual  with  rose- 
purple  flowers,  a  Himalayan  spedes,  is  common  in  EngjLand  as  a 
self-sown  garden  plant  or  garden  escape.  /.  Balsamina,  the 
common  balsam  of  gardens,  a  well-known  annual,  is  a  native 
of  India;  it  is  one  of  the  showiest  of  summer  and  autunui  flowers 
and  of  comparatively  easy  cultivation.  /.  Stdtani,  a  handsome 
plant,  with  scarlet  flowers,  a  native  of  Zanzibar,  is  easily  grown 
in  a  greenhouse  throughout  the  summer,  but  requires  warmth 
in  winter. 

IMPEACHMEMT  (O.  Fr.  empechemeni,  empesckement,  from 
em  pecker  or  empescker,  to  hinder,  Late  LaL  impedicare,  to  entangle, 
pedica,  fetter,  pes^  foot),  the  English  form  of  judicial  parliamentary 
procedure  against  criminals,  in  which  the  House  of  Commons 
*re  the  prosecutors  and  the  House  of  Lords  the  judges.  It 
^  from  bills  of  attainder  (f.t.)  in  being  strictly  judidaL 
^  the  House  of  Commons  has  accepted  a  motion  for  impeach- 


ment, the  mover  is  ordered  to  proceed  to  the  bar  of  the  H« 
of  Lords,  and  there  impeach  the  accused  **  in  the  name  of 
House  of  Commons,  and  of  all  the  Commons  of  the  United 
Kingdom."  The  charges  are  formulated  in  articles,  to  ocb  of 
which  the  accused  may  ddivcra  writtenanswcr.  ThepraaecatioB 
must  confine  itself  to  the  charges  contained  in  the  articles,  thoqgh 
further  artides  may  be  adhibited  from  time  to  time.  The 
Commons  appoint  managers  to  conduct  the  prosecntioii,  but 
the  whole  House  in  committee  attends  the  triaL  The  defendant 
may  appear  by  counsd.  The  president  of  the  House  of  Lords 
is  the  lord  high  steward,  in  the  case  of  peers  impeached  lor  Mg^ 
treason;  in  other  cases  the  lord  chancellor.  The  hearing  taker 
place  as  in  an  ordinary  trial,  the  ddence  being  allowed  to  caD 
witnesses  if  necessary,  and  the  luroaecution  having  a'li^it  of 
reply.  At  the  end  of  the  case  the  president  **  puts  to  eadi  peer, 
beginning  with  the  junior  baron,  the  questions  upon  the  fixA 
article,  whether  the  accused  be  guilty  of  the  czimea  charited 
therein.  Each  peer  in  succession  rises  in  his  place  when  the 
question  is  put,  and  standing  uncovered,  and  laying  his  ng^ 
hand  upon  liJs  breast,  answers, '  Guilty  *  or '  Not  guilty,' ; 
case  may  be,  '  upon  my  honour.'  Each  artide 
with  separately  in  the  same  mann^,  the  lord  high  atcvazd 
^ving  his  own  opinion  the  last "  (Masr's  PaHiamemtary  PracUca^ 
c  zziiiO.  Should  the  accused  be  found  guilty,  judgment  follows 
if  the  Commons  move  for  it,  but  not  otherwise.  The  f^ww*-**— ^ 
thus  retain  the  power  of  pardon  in  their  own  hands,  and  tins 
right  they  have  in  several  cases  expressly  Haimrd  by  rcaohitioiiy 
dcdaring  that  it  is  not  parliamentary  for  their  lordships  to  8>^re 
judgment  "  until  the  same  be  first  demanded  by  thb  Hmaae.* 
Spiritual  peers  occupy  an  anomalous  posidon  in  the  trini  of 
peers,  as  not  being  themsdves  ennobleid  in  blood;  on  the 
peachment  of  Danby  it  was  dedared  by  the  Lords  that 
peers  have  the  right  to  stay  and  sit  during  proceeding 
impeachment,  but  it  is  customary  for  them  to  withdraw 
judgment  b  pven,  entering  a  protest  "  saving  to 
and  thdr  successors  all  sudb  rights  in  judicature  as  they  hnve 
by  law,  and  by  ri^t  ou^t  to  have."  An  impeachment,  onfike 
other  parliamentary  proceedings,  is  not  interrupted  by  proco^. 
tion,  nor  even  by  dissolution.  Proceedings  in  the  Honae  of 
Commons  preliminary  to  an  impeachment  are  subject  to  the 
nrtliimrir  niln.  find  in  f  hr  Wnirni  Hntinp  nir  in  art  wit  piam  il 
to  prevent  the  preliminary  proceedings  from  discontiimaaoe  by 
prorogation  and  dissolution.  A  royal  pardon  cannot  be  i^^ilnl 
in  bar  of  an  impeadmkent,  thou^  it  is  within  the  royal  pteimgative 
to  pardon  after  the  lords  have  pronounced  judgment.  The  point 
was  raised  in  the  case  of  the  eari  of  Danby  in  1679,  *Bd  ^^  nde 
was  finally  settled  by  the  Act  of  SettlemenL  Persons  found 
guilty  on  impeachment  may  be  r^rieved  or  pardoned  Eke  other 
convicts.  Impeachment  irill  lie  against  all  kinds  of  crimes 
misdemeanours,  and  against  offenders  <rf  all  ranks^  In  ihe 
of  Simon  de  Beresford,  tried  before  the  House  of  Lords  in  1330, 
the  House  dedared  "  that  the  judgment  be  not  drawn  into 
example  or  consequence  in  time  to  come,  whereby  the 
may  be  charged  hereafter  to  judge  others  than  their 
from  which  Blackstone  and  others  haveinferred  that" 
cannot  be  impeadied  before  the  Lords  for  any  capital  offt 
but  only  for  hi^  misdemeanours."  In  the  case  of  Edward 
Fitaharris  in  x68r ,  the  House  of  Commons  in  answer  to  a  reanln- ' 
tion  of  the  Lords  suspending  the  impeachment,  dedared  it  to 
be  their  undoubted  right  "  to  in4)each  any  peer  or  oommoner 
for  treason  or  any  odier  crime  or  misdemeanour."  And  the 
House  of  Lords  has  in  practice  recognixed  the  tight  of  the 
Commons  to  impeach  whomsoever  they  wiO.  The  procedure 
has,  however,  been  reserved  for  great  pcditical  offenders  whom 
the  ordinary  powers  of  the  law  might  fail  to  reach.  It  has  now 
fallen  into  desuetude.  The  last  impeachments  were  those  of 
Warren  Hastings  (1788-1795)  and  Lord  Melville  (1806).  bat  aa 
unsuccessful  attempt  was  made  by  Thomas  C  Anstey  to  ioapcarh 
Lord  Palmerston  in  1848.  The  earliest  recorded  instances  of 
impeachment  are  those  of  Lord  Latimer  in  1376  wdA^oH  IVile. 
eari  of  Suffolk,  in  1386.  From  the  time  of  Edward  IV.  to 
Elixabeth  il  feU  into  disuse, "  parUy," says  Hallam, '*  from  tbeloa 
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of  that  control  whidi  the  Commons  had  obtained  under  Richard 
II.  and  the  Lancastrian  kings,  and  partly  from  the  preference 
the  Todoc  princes  had  given  to  bills  of  attainder  or  pains  and 
penalties  when  they  wished  to  turn  the  arm  of  parliament  against 
an  obooziotts  subject."  Revived  in  the  rdgn  of  James  I.,  it 
became  an  instrument  of  parliamentary  resistance  .to  the  crown, 
and  it  was  not  nnfrequently  resorted  to  in  the  first  three  reigns 
after  the  Revolution. 

In  the  United  States  the  procedure  <rf  impeachment  both  in 
the  national  and  in  almost  all  of  the  state  governments  is  very 
similar  to  that  described  above.  The  national  constitution 
prescribes  that  the  House  of  Representatives  "  shall  have  the 
sole  power  of  impeachment "  and  that  **  the  Senate  shall  have 
the  ade  power  to  try  all  impeachments."  The  House  appoints 
manafen  to  conduct  the  prosecution  at  the  bar  of  the  Senate,  and 
the  vote  of  the  Senate  is  taken  by  putting  the  question  separately 
to  each  member,  who,  during  the  trial,  must  be  on  oath  or  affirma- 
tion. In  ordioaiy  cases  the  president  or  president  pro  tempore  of 
th«  Senate  presides,  but  when  the  president  ol  the  United  States 
is  on  trial  the  presiding  officer  must  be  the  chief  justice  of  the 
United  States  Supreme  0>urt.  A  two-thirds  vote  is  necessary  for 
convktioa.  The  president,  vice-president  or  any  dvil  officer  of 
the  United  States  may  be  impeached  for  "  treason,  bribery  or 
other  high  crimes  and  misdemeanours,"  and  if  convicted,  b  re- 
moved from  office  and  may  be  disqualified  for  holding  any  office 
nnder  the  government  in  future.  The  officer  after  removal  is  also 
**  liable  and  subj^a  to  indictment,  trial,  judgment  and  punish- 
meal,  according  to  law."  The  term  "  dvil  officeis  of  the  United 
States  "  has  been  oonstmed  as  being-  inapplicable  to  members  of 
the  Senate  and  the  House  of  Representatives.  The  president's 
pazdoaing  power  does  not  ntend  to  officers  convicted,  on  im* 
prsfhment,  ot  offences  against  the  United  States.  Since  the 
organisation  of  the  Federal  government  there  have  been  only 
eight  impeachment  trials  before  the  United  States  Senate,  and  of 
these  only  two — the  triab  of  Judge  John  Pickering,  a  Federal 
District  judge  for  the  District  of  New  HamiMhire,  in  1803,  onii 
charge  ol  making  decisions  contrary  to  law  and  of  drunkenness 
and  profanity  on  the  bench^  and  of  Judge  W.  H.  Humphreys, 
Judge  of  the  Federal  District  Court  of  Tennessee,  in  1863,  on  a 
charge  of  making  a  secession  speech  and  of  accepting  a  judicial 
positioa  under  the  Confederate  Government— resulted  in  convic- 
tioos^  The  two  most  famous  cases  are  those  of  Justice  Samud 
Chase  of  the  United  States  Supreme  Court  in  1805,  and  of  Presi- 
dent Andrew  Johnson,  the  only  chief  of  the  executive  who  has 
been  impeadied,  in  1868.  There  is  a  conflict  of  opinion  with  re- 
gard to  the  power  of  the  House  to  impeadi  a  Federal  officer  who 
has  reagned  his  office,  and  also  with  regard  to  the  kind  of  offences 
for  whidi  an  officer  can  be  impeached,  some  authorities  maintain- 
ing that  only  indictable  offences  warrant  impeachment,  and  others 
that  impeachment  is  warranted  by  any  act  highly  prejudidal 
to  the  public  welfaxe  or  subversive  of  any  essential  prindple 
of  govemmenL  The  latter  virw  was  adopted  by  the  House  of 
Represcoutivcs  when  it  Impeached  President  Johnson. 

IMPERIAL  CHAMBKR  {Rtickskammergmckl),  the  supreme 
j'jffidal  ooort  of  the  Holy  Roman  Empire,  during  the  period 
between  1495  and  the  dissolution  of  the  Empire  Ih  i8c6.  From 
the  early  middle  ages  there  had  been  a  supreme  court  of  justice 
for  the  Empire — the  Hofgerickt  (or  curia  imperaioris,  asitwere), 
ia  which  the  empeior  himsdf  presided.  By  his  side  sat  a  body 
of  »asgmon(UrtieilsJinder),  who  must  be  at  least  seven  in  number, 
and  who  mfght,  in  solemn  cases,  be  far  more  numerous,"  the 
*«ff*M"T  who  acted  varying  from  time  to  time  and  from  case 
to  case.  The  Hofgericht  was  connected  with  the  person  of  the 
enpcrsr;  It  ceased  to  act  when  he  was  abroad;  it  died  with 
his  death.  Upon  him  it  depended  for  its  effidenqr;  and  when, 
in  the  S5th  century,  the  emperor  ceased  to  command  respect, 
lis  court  lost  the  confidence  of  his  subjects.  The  dreary  rdgn 
of  Frederick  UL  administered  its  deathblow  and  after  1450 
it  ceased  to  siL    Its  place  was  taken  by  the  KammergericlU, 


■  For  iostaooe,  all  the  mcwbcri  of  the  diet  might  serve  as  Urtheils- 
findrr  ia  a  case  like  tke  condemnatran  of  Henry  toe  Lion,  duke  of 
Saaaay,  ia  the  uth  century. 


which  appeared  side  by  side  with  the  Hofgericht  from  i4rs,  and 
after  1450  replaced  it  altogether.  The  king  (or  his  deputy) 
still  presided  in  the  Kammergcricht  and  it  was  still  his  personal 
court;  hilt  the  members  of  the  court  were  now  offidals — the 
amsUioni  of  the  imperial  aiJo  (or  Kammer,  whence  the  name 
of  the  court).  It  was  generally  the  legal  members  of  the  coundl 
who  sat  in  the  Kammergericht  (see  under  Amic  CoxmaL); 
and  as  they  were  generally  doctors  of  dvil  law^  the  court  which 
they  composed  tended  to  act  according  to  that  law,  and  thus 
contributed  to  the  "  Reception  "  of  Roman  law  into  Germany 
towards  the  end  of  the  15th  century.  The  old  Hofgericht  had 
been  filled,  as  it  were,  by  amateurs  (provided  they  knew  some 
biw,  and  were  peers  of  the  person  under  trial),  and  it  had  acted 
by  old  customary  law;  the  Kammergericht,  on  the  contraiy,  was 
composed  of  lawyers,  and  it  acted  by  the  written  law  of  Rome. 
Even  the  Kanunergericht,  however,  fell  into  disuse  in  the  later 
years  of  the  rdgn  of  Frederick  HI.;  and  the  creation  of  a  new 
and  effident  court'  became  a  matter  of  pressing  ne^ssity,  and 
was  one  of  the  most  urgent  of  the  reforms  which  were  mooted 
in  the  rdgn  of  MadmiUan  I. 

.  Hiis  new  court  was  eventually  created  in  1495;  and  it  bore 
the  name  of  Rrichskammergericktf  or  Imperial  Chamber.  It 
was  distinguished  from  the  old  Kammergericht  by  the  essential 
fact  that  it  was  not  the  personal  court  of  the  emperor,  but  the 
official  court  of  the  Empire  (or  Reich — whence  its  name).  This 
change  was  a  natural  result  oif  the  peculiar  character  of  the  move^ 
ment  of  reform  which  was  at  this  time  attempted  by  the  electors, 
under  the  guidance  of  Bertold,  dector  of  Mains.  .Their  aim 
was  to  sufaititttte  for  the  old  and  personal  coundl  and  court 
appointed  and  controlled  by  the  emperor  a  new  and  offidal 
council,  and  a  new  and  offidal  court,  appointed  and  controlled 
by  the  diet  (or  rather,  in  the.  ultimate  resort,  by  the  doctors), 
llxe  memben  of  the  Imperial  Chamber,  whidi  was  created  by 
the  diet  in  1495  in  order  to  serve  as  sudi  a  court,'  were  therefore 
the  agents  of  the  Empire,  and  not  of  the  emperor.  The  emperor 
appointed  the  president;  the  Empire  nominated  the  assessors, 
or  judges.*  There  were  originally  sixteen  assessors  (afterwards, 
as  a  rule,  dghteen) :  half  of  these  were  to  be  doctora  of  Roman 
law,  while  naif  wete  to  be  knights;  but  after  1555  it  became 
necessary  that  the  latter  should  be  learned  in  Roman  law, 
even  if  they  had  not  actually  taken  thdr  doctorate. 

Thus  the  Empire  at  last  was  possessed  of  a  court,  a  court 
resting  on  the  enactment  o£  the  diet,  and  not  on  the  emperor's 
will;  a  court  paid  by  the  Empire,  and  not  by  the  emperor; 
a  court  reddent  in  a  fixed  place  (until  1693,  Spires,  and  after- 
wards, from  1695  to  1806,  Wetzlar),  and  not  attached  to  the 
emperor's  person.  The  original  intention  of  the  court  was  that 
it  should  repress  private  war  (Pehde),  and  maintain  the  public 
peace  {Landfriede).  The  great  result  which  in  the  issue  it  served 
to  achieve  was  the  final  "  Reception  "  of  Roman  biw  as  the 
common  law  of  Germany.  That  the  Imperial  Chamber  should 
itself  administer  Roman  law  was  an  inevitable  result  of  itscom- 
podtion;  and  it  was  equally  inevitable  that  the  compodtion 
and  procedure  of  the  supreme  imperial  court  should  be  imitated 
in  the  various  states  which  composed  the  Empire,  and  that 
Roman  law  should  thtis  become  the  local,  as  it  was  already 
the  central,  biw  Of  the  land. 

The  province  of  the  Imperial  Chamber,  as  it  came  (o  be 
gradually  defined  by  statute  and  use,  extended  to  breaches  of 
the  pubhc  peace,  cases  of  arbitrary  (^straint  or  imprisorunent, 
pleas  which  oonceme4  the  treasury,  violations  of  the  emperor's 
decrees  or  the  laws  passed  by  the  diet,  disputes  about  property 
between  immediate  tenants  of  the  Empire  or  the  subjects  of 
different  rulers,  and  finally  suits  agdnst  immediate  tenants  of 
the  Empire  (with  the  exception  of  criminal  charges  and  matters 
relating  to  imperial  fiefs,  which  went  to  the  Aulic  Council).    It 

*The  attempt  to  create  a  new  and  official  council  ultimatdy 
failed, 

*  More  exactly,  the  emperor  nominates,  according  to  the  regular 
usage  of  later  times,  a  certain  number  of  members,  partly  as  emperor, 
aiuT  partly  as  the  aoverdgn  of  his  hereditary  estates;  while  the 
reit.  who  form  the  majority,  are  nominated  partly  by  the  electors 
and  partly  by  the  six  andent  circles. 
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bad  (bo  cogDiuDce  m  cun  o[  ichiul  lo  do  juilict;  ud  it  icUd 
u  *  CDun  of  ippe*]  [mm  Leiritorial  couiU  ia  dviJ  ud,  lo  ■  unall 
exlent,  in  ctiiniiul  cus,  Ihough  it  lost  it>  compeltace  u  ■  coan 
of  (pp«l  in  (11  territona  irtucli  tnioycd  i  privUtpum  dt  non 
atfdSiuide  (such  u.  i.f .  the  tcrriloiis  o(  the  dccton).  Tfac 
businru  oF  thc'COUTt  wu,  however,  tadly  done;  the  deby  wu 
Imenninible,  thinlu,  in  Urge  meisure,  to  the  mml  of  fund*, 
which  prevented  the  nuintenuce  o(  the  proper  Duisber  of  judgo. 
In  (U  it!  hucinea  it  luRercd  from  Ihe  compclltioa  of  the  Aulic 
Cauncil  Iji-t);  for  that  body,  having  lott  all' eiecuiive  cero- 
petcDct  alter  the  i6lh  century,  had  b1»  devoted  itself  eicluiively 
to  judicial  work.  CompOKd  of  the  penonal  idviaen  of  the 
emperor,  the  Aulic  Couodt  did  justice  on  hii  behalf  (the  erection 
of  a  onirt  to  do  justice  for  the  Empire  having  left  the  emperor 
■lil!  poueised  of  the  right  (0  da  justice  foi  bimKlf  throu^ 
bis  cMiiluni) ;  and  it  may  thui  be  said  to  be  the  detcendaot 
of  the  old  Kainmcrgerichl.  The  conpctition  between  the  Aulic 
Council  and  the  Imperial  Chamber  wa>  fisally  regulated  by 
the  treaty  of  Westphalia,  which  laid  it  down  that  the  court 
which  Gist  dealt  with  a  case  ihould  aloiM  have 


See  R.  Schroder.  LOrivA  itr  lUiiiKtn  KBUifucltickU  (LapBg. 
1904];  J.  N.  Haipprechl.  StaaUsrdnt  dts  RttJukammfrHriiUj 
' 1;):,aTid  G.  Stobbe,  KticlalufttniU  hJ  Stiikiiammir- 


gJE'fi 


:,  i8;8). 
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IKPEHIAL  aTIBS  OR  TOWS,  the  usual  En^ish  tranilaiion 
of  RiuhiiiadU,  an  expression  o[  frequent  oecumnee  in  Germin 
history.  These  were  diits  and  towns  lubject  to  no  luihority 
eicept  that  of  the  emperor,  or  German  king,  in  other  words 
they  were  immediate;  ihecailieit  of  themsioodonthe  demesne 
land  af  theil  sovereign,  and  they  often  grew  up  around  his 
palaces.  A  distinction  wis  thus  made  between  a  StuAsitadl 
and  a  Landitadt,  the  latter  being  dependent  upon  some  prince, 
not  upon  the  emperor  direct.  The  term  frtu  RaduitadI,  which 

only  applicable  to  seven  dties,  Basel,  Strassburg,  ^lires.  Worms, 
Hiina,  Cologne  and  Regensbuig.  Hnving  freed  themselves 
from  the  domination  of  their  ecclesiastical  lords  these  called 
themselvea  Prtisiadie  and  in  practice  thctr  position  was  in- 
distinguishable from  that  of  the  Rdclust/ldlt. 

In  tbe  roiddlc  ages  many  other  places  won  the  co^^ted  position 
of  a  ReidaslaJi.  Some  gained  it  by  gift  and  others  by  purchase ; 
aome  won  it  by  force  of  arms,  othcn  usurped  it  during  times 
of  anarchy,  wlule  a  niunbet  secured  it  through  the  citinciion 
of  dominant  families,  like  the  Hohenstaufen.  There  were  many 
more  free  towns  in  southern  than  in  northern  Germany,  but 
their  number  was  cominuaUy  fluctuaiing.  for  their  libctties 
were  tost  much  more  quickly  than  they  were  gained.  Uaiiu 
was  cHiqueied  and  subjected  to  the  archbishop  in  1461.  Some 
free  towns  fell  into  the  hands  of  various  piinca  of  the  Emf^ 
and  others  placed  themselves  voluntarily  under  such  protection. 
Some,  like  DonauwOrth  in  1607,  were  deprived  of  their  privileges 
by  tlu  emperor  on  account  of  real,  or  supposed,  oflcnces,  while 
otheis  were  separated  from  the  Empire  by  conquest.  In 
164S  Beaancon  pa^ed  into  the  possession  of  Spain,  Basel 
had  already  thrown  in  its  lot  with  the  Swiss  confederation, 
while  Slraasburg,  Colmar,  Hagenau  and  others  weie  seiied  by 
Louis  XIV. 


MeaJ 


In  addition  to  those  which  they  already  possessed,  and  the 
wealthier  among  them,  like  LQbeck  and  Au^urg,  were  practi- 
cally imperia  in  impttic,  waging  war  and  '"■hing  peace,  and 
ruling  their  people  without  any  outside  interference.  But  they 
had  also  learned  that  union  is  strength.     They  formed  alliancei 


SadtcbUnit  had  an  important  inBuci 
history  in  the  14th  and  ijth  cent 
frequently  at  war  with  the  e 


e,  and  these 
na  the  courseof.  German 
a.    These  league*  were 


lir  district  and  in  general  they  were  quite  able  to 
own  in  these  quarrels.  The  right  of  Ihe  free  towns  11 
iented  in  Ihe  imperial  diet  was  formally  recogniied  in 
•boat  the  same  time  they  divided  Ihenuelvei  into  ti 


'  benches,  the  Rhenish  and  the  Swabian.  Sy  the  peace  of 
'estphalia  in  164S  they  were  formally  constiluted  as  tbe  third 
lUege  of  the  diet.     A  list  drawn  up  in  1412  mentions  75  free 


mber  had  decreased  to  51.     At 

nre:  Cologne,  Aii-la-ChapeUe. 

Lsen,  Dortmund,  Friedbejg  and 
\ugibarK. 


this  time  the  Bhenish  frc 
LObeck,  Worms,  Spires,  F 
Hamburg,  MUhlhiusen,  ] 
Weular.    The  Swabian  ( 

Nuremberg,  Ukn,  Etslingeo,  Reutlingcn.  FierdlingeD,  Rothen- 
burg^in-the-Tauber,  Scbwlbiscb-Hall,  Kotlweil,  UcbeiiineeB. 
Heilbronn,  Menuningen,  GmOnd.Dinkelsbdhl.Lindau.BlbeTach, 
Ravensburg,  Schweinfutt,  Kemplen.  Windsheim,  Kaulbeucm. 
Wei!,Wangen,Iany,Pfullendorl.Oaenbuig,Leulkirch,WimpfeD, 
Weissenburg,  Giengen,  Cengenbach,  Zell,  Buchom,  AJicn. 
Buchau  and  Bopfingen.  But  ■  brge  proportion  of  them 
had  as  little  claim  to  their  eiceptional  positions  as  the  pocket 
boroughs  of  Great  Britain  and  Irefand  hid  before  the  p^^Hr,^  q( 
the  Reform  Bill  of  jBjj. 

By  the  peace  of  Lunfvitle  in  iSoi  Cologne.  Aii-ls-Chapdie. 
Worms  and  ^ires  were  taken  by  France,  and  by  the  dedsion 
oi  the  imperial  deputation  of  iSoj  sii  dtie*  ooly:  BamburB. 
Lfibeck,  Bremeo,  Augsburg.  Frankfort -on-Main  and  r^arenibcrg. 
were  allowed  to  kc^  their  Rticksfriiktil,  oc  in  otber  words  to 
bold  directly  of  the  Empire.  Iliis  number  was  soon  further 
reduced-  On  the  dissolution  of  the  Empire  in  [S06  Augsburg 
and  Nurcmburg  passed  under  tbe  sovereignty  of  Bavaiia.  and 
Frankfort  wu  made  the  scat  of  a  duchy  lor  Kail  Theodor  von 
Dalbeig,  elector  and  archbishi^  of  Maini,  who  was  appoiTttext 
prince  primate  of  the  Confederatioa  of  the  Rhiike.  When  the 
German  Confederation  was  atablisbcd  b  iBi;  Hamhar^ 
LUbeck,  Bremen  and  Frankfort  wen  lecogniied  as  free  cities, 
and  the  first  throe  luM  that  poaltion  in  the  modem  GeinuB 
empire;  but  Frankfort,  in  consequence  of  Ihe  part  it  took  in 
tbe  wai  of  1S6&,  lost  ita  Inctependenie  and  was  auneiBd  bj 

Id  tbe  eatlier  years  of  tbeit  existence  the  free  dties  weie  undH- 
the   jurisdiction  of  an  imperial  officer,  ^ 
Reuktvotl  or  imperial  advocate.  01 

fitiss  or  imperial  procurator.  As  ttme  went  on  many  tifl  the 
dties  poichased^  the  right  of  filling  these  offices  with  their  own 
nominees;  and  in  sevival  instances  tbe  imperial  lutboiiljr  fell 
practically  into  desuetude  except  when  it  waa  stirred  into  Actkn 
by  peculiar  drcumstanccL  The  internal  coitstiIuti«  of  tK* 
free  dties  was  organized  after  no  common  model,  althoosh 
several  of  them  had  a  constitution  drawn  up  in  imitation  ei 
that  of  Cologne,  which  was  one  of  tlw  first  to  assert  ita 
independence. 

r  r  I',  li^rnry  of  the  tree  dtiei,  see  t.  J.  Momj.  RiUnaAimiB 
a  -  ■•  (U1'<»e':a.  1731);  D.  KloW.  A.m^iamffM  Bh*  die 
Ct  .  .It  k,u.hjuaiu  (Ulrn,  I77S):  A.  '"  i'^*  "t  (\  IJ 
it-  ■-  ■  ...liri  /mm  FrkhsMidU  (Leiptu,  II04):  G.  W.  Hiub, 
D-  ■■  .  ,'j.„i  dr'  dniiclia  Rtizksiiidu  (Cadinbe.  i«v<>7g. 
V  Ve'/AinatJfeKMfitt  (Kid.  1°      '  -  -    ^    ■ 


W.     Arnold,     VgiJamnwitwrHrihu    iir    i'-^-^- 


,  ias4h  P.  1 


-  Mid  RnrhliOdre  ILcLp.- 


IHPET,  SIR  EUJikH  (i7ji-iSog),  chief  Justin  of  B^igil, 
was  bom  on  the  13th  of  June  ijji,  and  educated  at  West- 
minster with  Warren  Hastings,  wbo  was  his  inrimate  friend 
throughout  life.  In  it;j  he  was  appointed  the  first  cUef  josice 
of  the  new  supreme  court  at  Calcutta,  and  in  177;  piended  ai 
the  trial  of  Nuocomar  (ir.s.)  for  forgery,  with  which  bis  sune 
baa  been  chiefly  connected  in  history.  Bis  impeachment  wai 
unsuccessfully  attempted  in  the  House  of  Commons  in  1787, 
and  he  Is  accused  by  Macaulay  of  coospirinf  with  Hasting  to 
commit  a  judicial  muider;  but  the  whole  queatioa  o(  tbe  tiiaj 
of  Nuncomai  has  been  eiaotioed  in  detail  by  Sir  Jan 


^r  had.  0 


(aiier  trial  tbao  Nuncsmar,  apd  Impcy  in  partindai  hchamul 
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with  absolute  faimen  and  as  much  iodulgeace  as  was  compatible 
with  his  duty." 

See  E.  B.  Impey,  Sir  Blijtth  Jmpey  (1846) :  and  Sir  James  Stephen, 
The  Story  of  Nwuamar  and  the  Impeackmaa  cf  Str  EUjqh  Imp€y 
(1885). 

IMPHALk  the  capital  of  the  state  of  Manipur  (g.t.)  in  eastern 
Bengal  and  Assam,  on  the  north-east  frontier  of  India,  situated 
at  the  confluence  of  three  rivers.  Ppp.  (xgoi)  67,903.  It  is 
fcaJly  only  a  collection  of  villages  buried  amid  trees,  with  a 
clearing  containing  the  palace  of  the  raja,  the  cantonments,  and 
the  houses  of  the  few  European  residents. 

IlIPtBHBIIT  (Lat.  impUmaUum,  a  filling  up,  from  impure^ 
to  fill),  in  ordinary  usage,  a  tool,  especially  in  the  plural  for  the 
set  of  toob  ne<icssary  for  a  particular  trade  or  for  completing  a 
particular  piece  of  work  (see  Tools).  It  is  also  the  most  genoal 
term  applied  to  the  weapons  and  tools  that  remain  of  those 
used  by  primitive  man.  The  Late  Lat.  implemaUum,  more 
usually  in  the  plural,  impUmenia,  was  used  for  all  the  objects 
necessary  to  stock  or  "  fill  up  "  a  house,  farm,  &c;  it  was  thus 
applied  to  f  unu'ture  of  a  house,  the  vestments  and  sacred  vessels 
of  a  church,  and  to  articles  of  clothing,  &c.  The  transition  to 
the  necessary  outfit  of  a  trade,  &c.,  b  easy.  In  ita  original 
Latin  sense  of  "filling  up,"  the  term  survives  in  Scots  law, 
meaning  full  performance  or  '*  fulfilment  "  of  a  contract,  agree- 
ment, &c;  "  to  implement "  Is  thus  also  used  in  Scots  law  for 
to  carry  out,  perform. 

IMFLUVnni,  the  Latin  term  for  the  sunk  part  of  the  floor 
in  the  atrium  of  a  Greek  or  Roman  house,  which  was  contrived 
to  recdve  the  water  passing  through  the  compluvium  {q.v.)  of 
the  roof.  The  impluvium  was  generally  in  marble  and  sunk 
ahout  a  foot  below  the  itoor  of  the  atrium. 

IMFOtinOV  (from  Lat.  imponert,  to  place  or  lay  upon),  in 
ecclesiastical  usage,  the  "  laying  on  **  of  hands  by  a  bishop  at 
the  services  of  confirmation  and  wdination  as  a  sign  that  some 
special  qriritual  gift  is  conferred,  or  that  the  recipient  is  set  apart 
lor  some  special  service  or  work.  The  word  is  also  used  of  the 
levying  of  a  burdensome  or  unfair  tax  or  duty,  and  of  a  penalty, 
and  hence  is  applied  to  a  punishment  task  given  to  a  schoolboy. 
From  "  impose  "  in  the  sense  of  "  to  pass  off  "  on  some  one, 
imposition  means  also  a  trick  or  deception.  In  tho  printing 
trade  the  term  is  used  of  the  arrangement  of  pages  of  type  in 
the  ^  fonat"  being  one  of  the  stages  between  composing  and 
printing. 

mPOtT  (through  the  0.  Ft,  from  Lat  impositum,  a  thing 
laid  upon  another;  the  modem  French  is  impdt),  a  tax  or  tribute, 
and  particulariy  a  duty  levied  on  imported  or  exported  mer- 
chandise (see  TAXAnoN,  CiJSTOifS  Dirms,  Exass,  &c).  In 
architecture,  **  impost  "  (in  (jerman  Kaemp/er)  is  a  term  applied 
in  Italian  to  the  doorpost,  but  in  English  restricted  to  the  upper 
member  of  the  same,  from  which  the  arch  springs.  This  may 
either  be  in  the  same  plane  as  the  arch  mould  or  projecting  and 
forming  a  plain  band  or  elaborately  mbulded,  in  which  case  the 
mouldings  are  known  as  impost  mouldings.  Sometimes  the 
complete  entablature  of  a  smaller  order  is  employed,  as  in  the 
case  dhthe  Venetian  or  Palladia n  window,  where  the  central 
opening  has  an  arch  resting  00  the  entablature  of  the  pilasters 
which  flank  the  smaller  window  on  each  side.  In  Romanesque 
and  Gothic  work  the  capitals  with  their  abad  take  the  place  of 
the  impost  mouldings. 

IHPOTBMCB  (Lat.  impdeidia,  want  of  power),  the  term  used 
in  law  for  the  inability  of  a  husband  or  wife  to  have  marital 
iatercoune.    In  English  matrimonial  law  if  impotence  exists  in 
ether  of  the  parties  to  a  marriage  at  the  time  of  its  solemnisation 
(he  marriage  is  voidable  ob  inUio,  A  suit  for  nulUty  on  the  ground 
of  impotence  can  only  be  bronght  by  the  party  who  suffers  the 
injury.    Third  person»->however  great  their  inlerest^cannot 
sue  for  a  decree  on  this  ground,  nor  can  a  marriage  be  impeached 
after  the  death  of  one  of  the  parties.    The  old  rule  of  the  ecclesi- 
astical oouns  was  to  require  a  triennial  cohabitation  between  the 
parties  prior  to  the  institution  of  the  suit,  but  this  has  been 
practically  abrogated  (C.  v.  C,  1871,  L.R.  2  P.C.D.  387).    In 
sola  lor  BttUIty  on  the  ground  of  impotence,  medical  evidence 


as  to  the  condition  of  the  parties  is  necessary  and  a  commission 
of  two  medical  inspectors  is  usually  appointed  by  the  registrar 
of  the  court  for  the  purpose  of  examining  the  parties;  such 
cases  are  heard  in  camera.  In  the  United  States  impotence  is 
a  ground  for  nullity  in  most  states.  In  Germany  it  is  recognised 
as  a  ground  for  annulment,  but  not  so  in  France. 

IMPRBSSIONISll.  The  word  "Impressionist"  has  come 
to  have  a  more  general  application  in  England  than  in  France, 
where  it  took  currency  as  the  nickname  of  a  definite  proup  of 
painters  exhibiting  together,  and  was  adopted  by  themselves 
during  the  conflict  of  opinion  which  the  novelty  of  their  art 
excited.  The  word  therefore  belongs  to  the  class  of  nicknames 
or  battle-names,  like  "  Romanticist,"  "  Naturalist,"  "  Realist," 
which  preceded  it,  words  into  which  the  acuteness  of  controversy 
infuses  more  of  theoretical  purport  than  the  work  of  the  artists 
denoted  suggests  to  later  times.  The  painters  included  in  such 
a  "  school "  differ  so  much  among  themselves,  and  so  little 
from  their  predecessors  compared  with  the  points  of  likeness, 
that  we  may  well  see  in  these  recurring  effervescences  of  official 
and  popular  distaste  rather  the  shock  of  individual  force  in  the 
artist  measured  against  contemporary  mediocrity  than  the 
disturbance  of  a  new  doctrine.  The  **  Ol3rmpia  "  of  Manet, 
hooted  at  the  Salon  of  1865  as  subversive  of  all  tradition,  decency 
and  beauty,  strikes  the  visitor  to  the  Luxembourg  rather  as  the 
reversion  to  a  theme  of  Titian  by  an  artist  of  ruder  vision  than 
as  the  demonstration  of  a  revolutionary  in  painting.  Later 
developments  of  the  school  do  appear  to  us  revolutionary. 
With  this  warning  in  a  matter  still  too  near  us  for  final  judgment, 
we  may  give  some  account  of  the  Impressionists  proper,  aiui  then 
turn  to  the  wider  significance  sometimes  given  to  the  name. 

The  words  Imprestiamtte,  Impressumisme,  are  said  to  have 
arisen  from  a  phrase  in  the  preface  to  Manet's  catalogue  of  his 
pictures  exhibited  in  r867  during  the  Exposition  Universelle, 
from  which  he  was  excluded.  "It  is  the  effect,"  he  wrote, 
"of  sincerity  to  give  to  a  painter's  works  a  character  that  makes 
them  resemble  a  protest,  whereas  the  painter  has  only  thought 
of  rendering  his  impression."  An  alternative  origin  is  a  catalogue 
in  which  Claude  Monet  entitled  a  picture  Of  sunrise  at  sea 
"  Une  Impression/'  The  word  was  probably  much  used  in  the 
discussions  of  the  group,  and  was  caught  up  by  the  critics  as 
characteristic.^  At  the  earlier  date  the  only  meaning  of  the  word 
was  a  claim  for  individual  liberty  of  subject  and  treatment. 
So  far  as  subject  went,  most,  though  not  all  of  Manet's  pictures 
were  modem  and  actual  of  his  Paris,  for  his  power  lay  in  the 
representation  of  the  thing  before  his  eye,  and  not  in  fanciful 
invention.  His  simpUcity  in  this  respect  brought  him  into 
collision  with  popular  prejudice  when,,  in  the  **  Dejeuner  sur 
I'herbe"  (r863),  he  painted  a  modem  JH9  ekampHre,  The 
actual  characters  ol  his  painting  at  this  period,  so  fandfully 
reproached  and  praised,  may  be  grouped  under  two  heads, 
(i)  The  expression  of  the  object  by  a  few  carefully  chosen  values 
in  flattish  patches.  Those  patches  are  placed  side  by  side  with 
little  attenuation  (rf  their  sharp  collision.  This  simplification 
of  colour  and  tone  recalls  by  its  broad  effects  of  light  and  sil- 
houette on  the  one  hand  Velasques,  on  the  other  the  extreme 
simplification  made  by  the  Japanese  for  the  purposes  of  colour- 
printing.  Manet,  like  the  other  painters  of  his  group,  was 
influenced  by  these  newly-discovered  works  of  art.  The  image, 
thus  treated,  has  remarkable  hardiness  and  vigour,  and  also 
great  decorative  breadth.  Its  vivacity  and  Intensity  of  aspect 
h  gained  by  the  sacrifice  of  many  minor  gradations,  and  by  the 
judgment  with  which  the  leading  values  have  been  determined. 
This  matching  of  values  produces,  technically,  a  "solid" 
painting,  without  glasing  or  elaborate  transparency  in  shadows. 
(2)  During  this  period  Manet  makes  constant  progrrss  towards 
a  fair,  clear  colour.  In  his  early  work  the  patches  of  blond 
colour  are  relieved  against  black  shadows;  later  these  shadows 
clear  up,  and  in  place  of  an  indeterminate  brown  sauce  we  find 

*  Mr  H.  P.  Hain  Fritwell  has  pointed  out  that  the  word  "  impres- 
sion "  occurs  frcquentlY  in  Chevreurs  book  on  colour:  but  it  is  also 
current  among  tra  critics.  See  Ruskin's  chapter  on  Turner's  com- 
position— "  impression  on  the  mind." 
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shadows  that  are  colours.  A  typical  picture  of  this  period  is 
the  "Musique  auz  Tuileries/'  refused  by  the  Salon  of  1863. 
In  this  we  have  an  actual  out-of-doors  scene  rendered  with  a 
frankness  and  sharp  taste  of  contemporary  life  surprising  to 
contemporaries,  with  an  elision  of  detail  in  the.  treatment  of  a 
crowd  and  a  seizing  on  the  chief  colour  note  and  patch  that 
characterize  each  figure  equally  surprising,  an  effort  finally  to 
render  the  total  high-pitcheid  gaiety  of  the  spectacle  as  a  banquet 
of  sunlight  and  colour  rather  than  4  collection  of  separate 

dramatic  groups. 

For  life  of  Kdouaid  Manet  (1833-1883)  see  Edmond  Bazire,  Manet 
(I^uis,  1884).  An  idea  of  the  state  of  popular  feeling  may  be  gained 
by  reading  Zola's  eloquent  defence  in-iiioH  SdUm^  which  appeared  in 
UEcinenunt  (1866)  and  Edouard  Mamt  (1867),  both  reprinted  in 
lies  Haines  (Paris.  1880).  The  same  author  has  embodied  many  oi 
the  impreastonist  ideals  in  Claude  Lantier,  the  fictitious  hero  of 
L'CEupre.  Other  writers  beloiwing  to  Manet's  group  are  Theodore 
Durct,  author  of  Les  Peintres  fianfois  en  1867  and  Criipfue  d^avanl- 
tflrde^  articles  and  catalogue-wefaces  reprinted  1885.  See  also,  for 
Manet  and  others,  J.  K.  Huysman's  UArt  modame  (1883)  and 
Certains,  Summaries  of  the  literature  of  the  whole  period  will  be 
found  in  R.  Muther,  Tlie  History  of  Modem  Painting  (tr.  London, 
1896),  not  always  trustworthy  in  detail,  and  Miss  R.  G.  Kingsley, 
A  History  of  French  Art  (1899).  For  an  intereating  critical  account 
ace  W.  C.  BrowneU,  French  Art  (1893). 

The  second  period,  to  which  the  name  b  sometimes  limited, 
is  complicated  by  the  emergence  of  new  figures,  and  it  is  difficult 
as  yet,  And  perhaps  will  always  remain  difficult,  to  say  how 
mudi  of  originality  belongs  to  each  artirt  in  the  group.  The 
main  features  are  an  intenser  study  of  illumination,  a  greater 
variety  of  illuminations,  and  a  revolution  in  facture  with  a  view 
to  pressing  doser  to  a  high  pitch  of  light.  Manet  plays  his  part 
in  this  development,  but  we  shall  not  be  wrong  probably  in  giving 
to  Claude  Monet  (b.  1840)  the  chief  r61e  as  the  instinctive  artist  of 
the  period,  and  to  Camflle  Pissarro  (b.  1830)  a  very  large  part 
as  a  painter,  curious  in  th«>ry  and  experiment.  Monet  at  the 
early  date  of  1866  had  painted  a  picture  as  daring  in  its  naive 
brutality  of  out-of-door  illumination  as  the  "D6jeuner  sur 
I'herbe."  But  this  picture  has  the  breadth  of  patch,  solidity 
and  suavity  of  paste  of  Manet's  practice.  During  the  siege  of 
Paris  (187^71)  Monet  and  Pissarro  were  in  London,  and  there 
the  study  of  Turner's  pictures  enlarged  their  ideas  of  the  pitch 
in  lighting  and  range  of  effect  possible  in  painting.  And  also 
suggested  *a  new  handling  of  colour,  by  small  broken  touches 
in  place  of  the  large  flowing  touches  characteristic  of  Manet. 
This  method  of  painting  occupied  much  of  the  discussion  of  the 
group  that  centred  round  Manet  at  the  Caf6  Guerbois,  in  the 
BatignoUes  quarter  (hence  called  L'£cole  de  BatignoUes),  The 
Ideas  were:  (i)  Abolition  of  conventional  brown  tonality.  But 
all,  browns,  in  the  fervour  of  this  revolt,  went  the  way  of  con- 
ventional brown,  and  all  ready-made  mixtures  like  the  umbers, 
ochres,  siennas  were  banished  from  the  palette.  Black  itself 
was  condemned.  (2)  The  idea  of  the  spectrum,  jis  exhibiting  the 
series  of  "  primary  "  or  "  pure  "  colours,  directed  the  reformed 
palette.  Six  colours,  besides  white,  were  admitted  to  represent 
the  chief  hues  of  the  spectrum.  (3)  These  colours  were  laid  on 
the  canvas  with  as  little  prievious  mixture  on  the  palette  as 
possible  to  maintain  a  maximum  of  luminosity,  and  were  fused 
by  touch  on  the  canvas  as  little  as  possible,  for  the  same  reason. 
Hence  the  "  broken  "  character  of  the  touch  in  this  painting, 
and  the  subordination  of  delicacies  of  form  and  suave  continuity 
of  texture  to  the  one  aim  of  glittering  light-and-colour  notation. 
Justification  of  these  procedures  was  sought  in  occasional 
features  of  the  practice  of  £.  Delacroix,  of  Watteau,  of  J.  B. 
Chardin,  in  the  hatchings  of  pastel,  the  stipple  of  water-colour. 
With  the  ferment  of  theory  went  a  parti  pris  for  translating 
all  effects  into  the  upper  registers  of  tone  (cf.  Ruskin's  chapter 
on  Turner's  practice  in  Modem  Painters),  and  for  emphasizing 
the  colour  of  shadows  at  the  expense  of  their  tone.  The  charac- 
teristic work  of  this  period  is  landscape,  as  the  subject  of  illumina- 
tion strictly  observed  and  followed  through  the  round  of  the  day 
and  of  the  seasons.  Other  pictorial  motives  were  subordinated 
to  this  research  of  effect,  and  Monet,  with  a  haystack,  group  of 
ir  church  front,  has  demonstrated  the  variety  of  lighting 
ly  and  the  season  bring  to  a  single  scene.    Besides 


Pissarro,  Alfred  Sisley  (1840-1899)  is  a  member  of  the  groom 
and  Manet  continues  his  progress,  influenced  by  the  new  ideas 
in  pictures  Uke  "  Le  Linge  "  and  "  Chez  le  P^  Lathuille." 

Edmond  Degas  (b.  1834),  a  severe  and  learned  draugjitman, 
is  associated  with  this  landscape  group  by  his  curiosity  in  the 
expression  of  momentary  action  and  the  effects  of  artificial 
illumination,  and  by  his  experiments  in  broken  colour,  more 
particularly  in  pastel  The  novdty  of  his  matter,  taken  from 
unexplored  comers  of  modem  life,  still  mo^  the  daring  and 
irony  of  his  observation  and  points  of  view,  and  the  strangeness 
of  his  composition,  strongly  influenced  by  Japanese  art,  enriched 
the  associations  now  gathering  about  the  word  "  impressionist." 
Another  name,  that  of  Auguste  Renoir  (b.  184 1),  completes 
the  leading  figures  of  the  group.  Any  "  school '*  programme 
would  be  strained  to  breddng-point  to  admit  iha  painter, 
unless  on  the  very  general  grounds  of  loi^  of  brigjit  colour, 
sunlit  places  and  independence  of  vision.  He  has  no  sdence 
of  drawing  or  of  tone,  but  wins  a  precarious  charm  of  coloar 
and  expression. 

The  landscape,  out-of-doors  line,  which  unites  in  this  period  with 
Manet's  Ifne,  may  be  represented  by  these  names:  J.  B.  Corot, 
J.  B.  Tottgkind,  Boudin,  Monet.  Monet's  real  teacher  was  Engine 
Boudm  (^624-1898).  (See  GusUve  Cahen's  Eugjhu  Bondim,  I^iris, 
1900).  They,  and  others  of  the  group,  worked  together  in  a  painten* 
colony  at  Saint  Simeon,  near  Honfleur.  It  is  usual  to  date  toe  origin 
of  plem-air  painting,  i.e.  painting  out-of-doors,  in  an  out-^-doors  key 
of  tone,  from  a  picture  Manet  painted  in  the  garden  of  dc  Nittis,  jtntt 
before  the  outbreak  of  war  in  1870.  This  dates  only  Manet's  tAmnge 
to  the  lighter  ke^  and  looser  handling.  It  was  Monet  who  carried  the 
practice  to  a  logical  extreme,  working  on  his  canvas  only  during  the 
effect  and  in  its  presence.  The  method  of  D^as  is  altoeether  <mler- 
ent,  viz.,  a  combination  in  the  studio  from  innumerable  notes  and 
observations.  It  will  .be  evident  from  «^t  has  been  said  above  that 
iropresdonistic  painting  is  an  artistic  ferment,  corresponding  to  tbe 
scientific  research  into  the  prindples  of  lieht  and  odour,  imt  as 
earlier  movements  in  painting  coincided  with  the  scientific  atndy  of 
perroective  and  anatomy.  Chevreul's  famous  book,  already  referred 
to.  De  la  loi  du  contraste  simtdtani  des  conUnrs  (1838),  C8tablbfc«d 
certain  laws  oi  interaction  for  colours  adjacent  to  one  another. 
He  still,  however,  referred  the  wnsations  01  colour  to  the  three  im- 
possible "  primaries "  of  Brewster— red.  blue  and  ydlow.  The 
Voune-Helmholtx  theory  affected  the  palette  of  the  ImpreanantaEU^ 
and  the  work  of  Ogden  Rood,  Cohnr  (Intcmat.  Sdentific  Scsies. 
1879-1881),  published  in  Engli^,  French  and  German,  famished  tbe 
theorists  with  formulae  measuring  the  degradation  of  pitdi  suffeiesd 
by  pigments  in  mixture. 

The  Impressionist  group  (with  the  exoeptioil  of  Manet,  who  atxB 
fought  for  his  (>lace  in  the  Salon)  exhibited  together  for  tihe  6rst 
time  as  L'EJcposition  des  Impressionistes  at  Nadar's,  Boulevard  des 
Capudnes,  in  1874.  They  were  then  taken  up  by  the  dealer  Dorand- 
Ruel.andthesucceedingexhibitionsin  1876, 1877,  1870,  1880,  iSgi. 
1882  and  1 886  were  held:  by  him  in  various  gallenesL  Ine  full  hbtoiy 
of  these  exhibitions,  with  the  names  of  the  painters,  will  be  fotiad  in 
two  works:  F^lix-Fdn6on,  Les  Impressioni^es  en  18M  (Pisria.  1886), 
and  G.  Gcffnoy,  La  Vie  artisiique  ("  Histoire  de  rimprcsaioaiaaBe/*  ta 
vol.  for  1894).  See  also  G.  Lecomte,  VArt  impressioniste  rf*^ij  U 
coUeaum  privie  de  M.  Durand-RMd  (Paris,  1803);  Duraaty,  La 
Peittture  nomette  (1876).  Besides  the  names  already  dted,  nome 
others  may  be  added:  Madame  Berthe  Morisot,  suter-in-law  of 
Manet;  Paul  Cdzanne,  bdonging  to  the  Manet-Pissarrogroop;  and. 
later,  Gauguin.  J.  F.  RaffaSU  applied  a  *'  characteristic  '*  drawing, 
to  use  his  word,  to  scenes  in  the  dismal  suburbs  of  Paris;  Forain,  the 
satiric  draughtsman,  was  a  disciple  of  Deeas.  as  also  Zandorocneghi. 
Miss  Mary  Cassatt  was  his  pupil.  Caillebotte,  who  bequeathed  the 
collection  of  Impres«onis<t  paintings  now  in  the  LuxemtxNifg,  was 
also  an  exhibitor;  and  Boudin,  who  linked  the  movement  to  the 
earlier  schools. . 

The  first  exhibitions  of  the  Impressionists  in  London  were  in  18S2 
and  1883,  but  their  fortunes  there  cannot  be  pursued  in  the  present 
article,  nor  the  history  of  the  movement  beyond  its  origuiators. 
This  eicdudes  notable  figures,  of  which  M.  Bernard  may  be  cfaoaes 
asa  type. 

In  Manet's  painting,  even  in  the  final  steps  be  took  towards 
"  la  peinture  daire,"  there  is  nothing  of  the  "  decompositiaii 
of  tones  "  that  logically  foUowed  from  the  theories  of  his  foUowrav 
He  recognuEed  the  existence  in  certain  illuminatiMis  of  the 
violet  shadow,  and  he  adopted  in  open-air  work  a  looser  and 
more  broken  touch.  The  nature  of  his  subjects  encouraged 
such  a  handling,  for  the  painter  who  attempts  to  note  fro«B 
nature  the  colour  values  of  an  elusive  effect  must  treat  form  in  a 
summary  fashk>n,  still  more  so  when  the  materia]  is  in  oonstant 
movement  like  water.    Moreover,  in  the  river-side  sabjccts 
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new  Puis  there  vas  a  great  deal  tliat  was  only  pictorially 
tolerable  when  iu  tone  was  subtracted  from  tbe  details  of  its 
form.  Monet's  painting  carries  tbe  shorthand  of  form  and 
broken  colour  to  extremity;  the  flowing  touch  of  Manet  is 
chopped  up  into  harsher,  smaller  notes  of  tone,  and  the  pitch 
pushed  up  till  all  values  approach  the  iridescent  end  of  the  register. 
It  was  in  x886  that  the  doctrinaire  ferment  came  to  a  head,  and 
what  was  supposed  to  be  a  sdentiiic  method  of  colour  was 
formulated.  This  was  pointiUisnu,  the  resolution  of  the  colours 
of  nature  back  into  six  bands  of  the  rainbow  or  spectrum,  and 
their  representation  on  the  canvas  by  dcis  of  unmixed  pigment. 
These  dots^  at  a  sufficient  distance,  combine  their  hues  in  the 
eye  with  the  effect  of  a  mixture  of  coloured  lighlSt  not  of  pigments, 
to  that  the  result  is  an  increase  Instead  of  a  loss  <^  luminosity. 
There  are  several  fallacies,  however,  theoretical  and  praaical, 
in  this  "  spectral  palette  "  and  pointillist method.  If  wedepart 
from  the  three  primaries  of  the  Helmholts  h3rpotheus,  there  is 
no  reason  why  wc  should  stop  at  six  hues  instead  of  six  hundred. 
But  pigmenu  follow  the  spectrum  series  so  imperfectly  that 
the  three  primaries,  even  if  we  could  exactly  locate  them,  limit 
tbe  palette  considerably  in  its  upper  range.  The  sacrifice  of 
black  is  quite  illogical,  and  the  lower  ranges  suffer  accordingly. 
Moreover,  it  is  doubtful  whether  many  painters  have  followed 
the  laws  of  mixture  of  tighu  in  their  dotting,  e.g.  dotting  green 
and  red  together  to  produce  yellow.  It  may  be  added  that 
dotting  with  oil  pigment  is  in  practice  too  coarse  and  inaccurate 
a  method.  This  innovation  of  pointiUitme  is  generally  ascribed 
to  George  Seurat  (d.  1890),  whose  picture,  "  La  Grande  Jatte," 
was  exhibited  at  the  Rue  Laffitte  in  x886.  Piaaarro  experimented 
in  the  new  method,  but  abandoned  it,  and  other  namea  among 
the  PHmiiUisUt  are  Paul  Signac,  Vincent  van  Gogh,  and  van 
Ryasclberghe. '  The  theory  opened  the  way  for  endless  casuistries, 
and  iu  extravagances  died  out  in  the  later  exhibition  of  the 
!mdiptmdamU  or  were  domesticated  in  the  Salon  by  painters 
like  M.  Henri  Martin. 


The  ifst  oMdcm  pointer  to  coooem  himself  scientificany  with  the 
actiooa  of  complementary  colourt  appears  to  have  been  Delacroix 
(J.  Leonardo,  it  should  be  remembeied,  left  tome  notes  tm  the 
•abject).  It  is  daimed  for  Delacroix  that  as  cariy  as  1825  he  ob- 
•ervcd  and  made  use  of  these  reactions,  antidpatmg  the  complete 
etpotition  of  Chevieul.  He  certainly  studied  the  treatise,  and  his 
btogn^facrs  describe  a  dial-face  he  consCiucted  for  reference.  Hchad 
Suaatitks  of  little  wafers  of  each  colour^  with  which  he  tried  colour 
effects,  a  curious  anticipation  of  pointilhst  technique.  The  pointil- 
li«s  daim  him  as  their  grandfather.  See  Paul  Signac,  "  D'Eug^ne 
IMacroa  au  Nfe-lmpresaionaisme  *'  {Rmu  Blanche,  1808).  For  a 
f aDcr  diarwion  of  the  spectral  palette  see  the  Saturday  Kniim,  and, 
9th  and  a^rd  February  and  a3ra  March  1901. 

In  Fnghnd  the  Meas  connected  with  tbe  word  Impressionism 
have  bca  refraaed  through  the  circumstances  of  the  British 
scboolB.  Tbe  questions  of  pitch  of  light  and  iridescent  colour 
had  already  arisen  over  the  work  of  Turner,  of  the  Pre- 
Raphaelites,  and  also  of  G.  F.  Watu,  but  less  isolated  and 
narrowed,  because  the  art  of  none  of  these  limited  itself  to  the 
purstdt  of  Hght.  PmrUiUisma,  after  a  fashion,  existed  in  British 
watcr<olonr  practice.  But  the  Pre-Raphaelite  school  had 
accustoocd  the  English  eye  to  extreme  definition  in  painting 
and  to  elaboration  ci  detail,  and  it  happened  that  the  painting 
of  James  M'NeiB  Whistler  (Grosvenor  Gallery,  1878)  brought 
the  battlcHiame  Impressionism  into  England  and  gave  it  a 
different  colour,  l^iiistler'a  method  of  painting  was  in  no 
way  revolutionary,  and  be  preferred  to  transpose  values  into 
a  lower  key  rather  than  compete  with  natural  pitch,  but  his 
visioa,  like  that  of  Manet  under  the  same  influences,  Spanish 
and  Japanese,  simplified  tone  and  subordinated  detail  These 
characteristics  raised  the  whole  question  of  tka  science  and  art 
tf  aspect  in  wudem  painHng,  and  the  field  of  controversy  was 
extended  backwards  to  Vdasquez  u  the  chief  master  of  the 
aaodema.  '*  Impressionism  "  at  first  had  meant  individualism 
of  voJoa,  later  the  noutioa  of  fugitive  aspects  of  light  and  of 
aoveacnt;  now  it  came  to  mean  bmdth  in  pictorial  vision, 
an  the  aiapltfications  that  arise  from  tbe  modem  analysis  of 
aspect*  and  especially  tbe  effect  produced  upon  the  parts  of  a 
pktnre-4dd  by  ittfmling  to  the  imprtssion  oftke  whale.    Ancient 


painting  analyses  aspect  into  three  separate  acts  as  form,  tone 
and  colour.  All  forms  are  made  out  with  equal  clearness  by 
a  conventional  outline;  over  this  system  of  outlines  a  second 
system  of  light  and  shade  is  passed,  and  over  this  again  a  system 
of  colours.  Tone  is  conceived  as  a  difference  of  black  or  white 
added  to  the  tints,  and  the  coteurs  are  the  definite  local  tints 
of  the  objects  (a  Uue,  a  red,  a  yellow,  and  so  forth).  In  fully 
developed  modem  painting,  instead  of  an  object  analysed 
into  sharp  outlines  covered  with  a  uniform  cdour  darkened  or 
lightened  in  places,  we  find  an  object  analysed  into  a  number 
of  surfaces  or  planes  set  at  different  angles.  On  each  of  these 
facets  the  character  of  the  object  and  of  the  illttmmation,  with 
accidents  of  reflection,  produces  a  patch  called  by  modem  painters 
a  "  value,"  because  it  is  colour  of  a  particukr  value  or  tone. 
(With  each  difference  of  tone,  "value"  imi^ies  a  difference 
of  hue  also,  so  that  when  we  speak  of  a  different  tone  of  the 
same  colour  we  are  using  tbe  word  "  same  "  in  a  loose  or  approxi> 
mate  sense.)  These  planes  or  facets  define  themselves  one 
against  another  with  greater  or  less  sharpness.  Modem  technique 
follows  this  modem  analysts  of  vision,  and  in  one  act  instead 
of  three  renders  by  a  "  touch  "  of  paint  the  shape  and  value 
of  these  facets,  and  instead  of  imposing  a  unifom^  ideal  outline 
at  all  their  junctions,  allows  these  patches  to  define  themselves 
against  one  another  with  variable  sharpness. 

Blurred  definition,  then,  as  it  exists  in  our  natural  view  of 
things,  is  admitted  into  painting;  a  blurring  that  may  arise 
from  distance,  from  vapour  or  smoke,  from  brilliant  light, 
from  obscurity,  or  simply  from  the  nearness  in  value  of  adjacent 
objects.  Similarly,  much  detail  that  in  primitive  art  is  elaborated 
is  absorbed  by  rendering  the  aspect  instead  of  the  facts  known 
to  make  up  that  aspect.  Thus  hair  and  fur,  the  texture  of 
stuffs,  the  bUdes  of  grass  at  a  little  distance,  become  patches  of 
tone  showing  only  their  larger  constractive  markings.  But  the 
blurring  of  definitions  and  the  elimination  of  detail  that  we  find 
in  modem  pictorial  art  are  not  all  of  this  ready-made  character. 
We  have  so  far  only  the  scientific  analysis  of  a  field  of  view. 
If  the  painter  were  a  scientific  reporter  be  would  have  to  pursue 
the  systems  of  planes,  with  their  shapes  and  values,  to  infinity. 
Impressionism  Is  the  art  that  surveys  the  field  and  determines 
which  of  the  shapes  and  tones  are  of  chief  importance  to  the 
interested  eyt,  enforces  these,  and  sacrifices  the  rest.  Con- 
straction,  the  logic  of  the  object  rendered,  determines  partly 
this  action  of  the  eye,  and  also  decoration,  the  effects  of  rhythm 
in  line  and  harmony  in  fields  of  colour.  These  motives  belong 
to  all  art,  but  the  specially  impressionist  motive  is  the  act  of 
attention  as  it  affects  the  aspect  of  the  field.  We  are  familiar, 
in  the  ordinary  use  of  the  eye,  with  two  features  of  its  stracture 
that  limit  clearness  of  vision.  There  is,  first,  the  spot  of  clear 
vision  on  the  retina,  outside  of  which  all  falls  away  into  blur; 
there  is,  secondly,  the  action  of  focus.  As  the  former  limits 
clear  definition  to  one  spot  in  the  field  extended  vertically  and 
laterally,  so  focus  limits  clear  definition  to  one  plane  in  the  third 
dimension,  vix.  depth.  If  three  objects,  A,  B  and  C,  stand 
at  different  depths  before  the  eye,  we  can  at  will  fix  A,  whereupon 
B  and  C  must  fall  out  of  focus,  or  B,  whereupon  A  and  C  must 
be  blurred,  or  C,  sacrificing  the  clearness  of  A  and  B.  All  this 
apparatus  makes  it  impossible  to  see  everything  at  once  with 
equal  clearness,  enables  us,  and  forces  us  lor  the  uses  of  real 
Ufe,  to  frame  and  limit  our  picture,  according  to  the  immediate 
interest  of  the  eye,  whatever  it  may  be.  The  painter  instinctively 
uses  these  means  to  arrive  at  the  emphasis  and  neglect  that  his 
choice  requires.  If  he  is  engaged  on  a  lace  he  will  now  screw 
his  attention  to  a  part  and  now  reUx  it,  distributing  the  attention 
over  the  whole  so  as  to  restore  the  bigger  relations  of  aspect. 
Sir  Jcohua  Reynolds  describes  this  process  as  seeing  tbe  whole 
"  with  the  dilated  eye  ";  the  commoner  precept  of  the  studios 
is  "  to  look  with  the  eyes  half  closed  ";  a  third  way  is  to  throw 
the  whole  voluntarily  out  of  focus.  In  any  case  the  result  is 
that  minor  planes  are  swamped  in  bigger,  that  smaller  patches 
of  colour  are  swept  up  into  broader,  that  markings  are  blurred. 
The  final  result  of  these  tentative  reviews  records,  in  what  Is 
blurred  and  what  is  clear,  the  attention  that  has  been  distributed 
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to  different  parts,  and  to  parts  oeasnred  against  tlie  whole. 
The  Impressioaist  painter  does  not  allot  so  much  detail  to  a  face 
in  a  fttU-length  portrait  as  to  a  head  alone,  nor  to  twenty  figures 
on  a  canvas  as  to  one.  Again,  he  indicates  by  his  treatment 
of  planes  and  definitions  whether  the  main  subject  of  his  picture 
is  in  the  foreground  or  the  distance.  He  persuades  the  eye  to 
slip  over  hosu  of  near  objects  so  that,  as  in  life,  it  may  hit  a 
distant  target,  or  concentrate  its  attack  on  what  is  near,  while 
the  distance  falls  away  into  a  dim  curtain.  All  those  devices  by 
which  attention  is  difcicted  and  distributed,  and  the  importance  in 
space  of  an  object  established,  affect  impressionistic  composition. 
It  is  an  inevitable  misunderstanding  of  painting  which  plays 
the  game  of  art  so  closely  up  to  the  real  aspects  of  nature  that 
its  aim.  is  that  of  mere  exact  copying.  Painting  like  Manet's, 
accused  of  bdng  realistic  in  this  sense,  suf&dently  disproves 
the  accusation  when  examined.  Never  did  painting  show  a 
parii  pris  more  pronounced,  even  more  violent.  The  elisions 
and  assertions  by  wUdi  Mainet  selects  what  he  finds  significant 
and  beautiful  in  the  compleU  natural  image  axe  startling  to  the 
stupid  realist,  and  the  Impressionist  may  best  be  described 
as  the  painter  who  out  of  the  completed  contents  of  vision  con- 
structs an  image  moulded  upon  his  own  interest  in  the  thing 
.  seen  and  not  on  that  of  any  imaginary  schoolmaster.  Accepting 
the  most  complex  terms  of  nature  with  their  special  emotions, 
be  uses  the  same  freedom  of  sacrifice  as  the  man  who  at  the  other 
end  of  the  scale  expresses  his  interest  in  things  by  a  few  scratches 
of  outline.  The  perpetual  enemy  of  both  is  the  eclectic,  who 
works  for  possible  interests  not  his  own. 

Some  of  the  points  touched  on  above  will  be  found  amplified 
in  articles  by  the  writer  in  The  Albemark  (September  1892).  the 
FortnighUy  Rniem  (June  1894}.  and  The  Artist  (March-July  1896). 
An  admifable  exposition  of  Impreasionism  in  this  sense  is  R.  A.  M. 
Stevenson's  Tht  Art  of  VeUupta  (189s)*  Mr  Stevenson  was  trained 
in  the  school  of  Carolus  Duran,  where  imprnnonist  painting  was 
reduced  to  a  system.  Mr  Sargent's  painting  u  a  brilhant  example 
of  the  system.  (D.  S.  M.) 

IMFBBSSIIBIIT,  the  name  given  in  English  to  the  exercise 
of  the  authority  of  the  state  to  "  press"  *  or  compel  the  service 
of  the  subjea  for  the  defence  of  the  reahn.  Every  sovereign 
state  must  daim  and  at  times  exercise  this  power.  The  "  draft- 
ing "  of  men  for  service  in  the  American  Civil  War  was  a  form 
of  impressment.  All  the  monarchical,  or  republican,  govern- 
ments of  Europe  have  employed  the  press  at  one  time  or  another. 
All  forms  of  conscription,  including  the  English  ballot  for  the 
militia,  are  but  regulations  of  this  sovereign  right.  In  England 
impressment  may  be  looked  upon  as  an  erratic,  and  often 
oppressive,  way  of  enforcing  the  conunon  obligation  to  serve 
in  "  the  host "  or  iii  the  passe  comitatus  (power  of  the  county). 
In  Scotland,  where  the  feudal  organization  was  very  complete 
in  the  Lowlands,  and  the  tribal  organization  no  Ie«  complete 
in  the  Highlands,  and  where  the  sute  was  weak,  impressment 
was  originally  little  known.  After  the  union  of  the  two  parlia- 
ments in  1707,  no  distinction  was  made  between  the  two  divisions 
of  Great  Britain.  In  England  the  kings  of  the  Flantagenet 
dynasty  caused  Welshmen  to  be  pressed  by  the  Lords  Marchers, 
and  Irish  kerns  to  be  pressed  by  the  Lords  Deputy,  for  their 
wars  in  France.  Complaints  were  made  by  parliament  of  the 
oppressive  use  of  this  power  as  eariy  as  the  reign  of  Edward  III., 
but  it  continued  to  be  exercised.  Readers  of  Shakespeare  will 
remember  Sir  John  Fabtaff's  commission  to  press  soldiecs,  and 
the  manner,  justified  no  doubt  by  many  and  familiar  examples 
of  the  way  in  which  the  duty  was  p^ormed.    A  small  sum 

*  It  u  now  accepted  generally  that  "  to  press  *'  is  a  corruption  of 
"  prest,"  as  "  impress  *' is  of  "  imprest,"  but  the  word  was  quite  eariy 
connected  with  press."  to  squeeze,  ciWi,  hence  to  compd  or  force. 
The  "  prest  "  was  a  sUm  of  money  advanced  (O.  Fr.  prester,  modem 
pr^,  to  lend,  Lat.  praestare^  to  stand  before,  provide,  become 
surety  for,  &c.)  to  a  person  to  enable  him  to  perform  some  under- 
taking, hence  used  of  earnest  money  given  to  soldiers  on  enlistment, 
or  as  the  "  coat  and  conduct  '*  money  alluded  to  in  this  article.  The 
methods  of  compulsion  used  to  get  men  for  military  service  naturally 
connected  the  wmd  with  "  to  press  "  (Lat.  pressare,  frequentative  of 
premere)to  force,  and  all  reference  to  the  money  advanced  was  lost 
^  Skeat,  Etym.  Diet.,  1898,  and  the  quoUtion  from  H.  Wedgwood, 
of  fiHf .  Etym.). 


called  imprest-ilkooey,  or  coat  and  conduct  money, 
to  the  men  when  prosed  to  oiaUe  them  to  reach  the  appointed 
rendezvous.  Soldiers  were  secured  in  this  way  by  Queen  Eliza- 
beth, by  King  Chazies.1.,  and  by  the  parliament  itself  in  the 
Civil  War.  The  famous  New  Model  Army  of  Cromwell  was 
largely  raised  by  impressment.  Parliamo&t  ordned  the  oounty 
committees  to  select  recruits  <rf  "  years  meA  for  their  employ- 
ment and  well  dothed."  After  the  Revolution  of  x688  parlia- 
ment occasionally  made  use  of  this  resource.  In  1779  a  general 
press  of  all  rogues  and  vagabonds  in  London  to  be  drafted 
into  the  re^ments  was-  ordoed.  It  is  said  that  all  who  wrcie 
not  too  lame  to  run  away  or  too  destitute  to  bribe  the  parish 
constable  were  swept  into  the  net.  As  they  were  eiKooraced 
to  desert  by  the  undisguised  connivance  ol  the  ofl&cers  and  nnen 
who  were  disgusted  with  thdr  company,  no  further  attempt 
to  use  the  press  fct  the  army  was  made. 

A  distinction  between  the  liability  of  sailois  and  of  other 
men  dates  from  the  t6th  century.  From  an  act  of  Philip  and 
Mary  (1556)  it  appears  that  the  watermen  of  the  Thames  daimed 
exemption  from  the  press  as  a  privil^ed  body.  Tbey  were 
declared  liable,  and  the  liability  was  cteariy  meant  to  extend 
to  service  as  a  sddier  on  shore.  In  the  fifth  year  of  (^eoi  Eliza- 
beth (1563)  an  act  was  passed  to  define  the  liability  of  the 
saibrs.  It  is  known  as  "  an  Act  tojiching  politick  consideratioas 
for  the  maintenance  of  the  Navy."  By  its  term  all  fishermen 
and  mariners  were  protected  fmn  being  compelled  "  to  serve 
as  any  soldiers  upon  the  Land  or  tqxm  the  Sea,  otherwise  than 
as  a  mariner,  except  it  shall  be  to  serve  under  any  Captain  of 
some  ship  m-  vessel,  for  landing  to  do  some  tpedal  exploit  which 
mariners  have  been  used  to  do."  The  operation  of  the  act  was 
limited  to  ten  years,  but  it  was  renewed  repeatedly,  and  was 
at  last  indefinitely  prolonged  in  the  sixteenth  yAir  of  the  reign 
of  Charies  I.  (1631).  By  the  Vagrancy  Act  d  the  ckise  of  Qacen 
Elizabeth's  reign  (1597),  disorduly  serving-naen  and  other  dis- 
reputable chaiacters,  of  whom  a  formidable  list  is  ^ven, 
declared  to  be  liable  to  be  impressed  for  service  in  the  fleet. 
"  Takers,"  as  they  were  called  in  eariy  times,  the  Press  Gang 
of  later  days,  were  ordered  to  present  their  commission  to  two 
justices  of  Uie  peace,  who  were  bound  to  pick  out "  such  sufficient 
number  of  able  men,  as  in  the  said  commission  shall  be  contained, 
to  serve  Her  Majesty  as  aforesaid."  The  justices  of  the  peace 
in  the  coast  districts,  who  were  often  themsdves  concemcSl  in 
the  shipping  trade,  were  not  always  zealous  in  enforcing  the  press. 
The  prosed  sailors  often  deserted  with  the  "  imprest  money  ** 
given  them.  Loud  complaints  were  made  by  the  naval  officen 
of  the  bad  quality  of  the  men  sent  up  to  serve  in  the  fcins^a 
ships.  On  the  other  hand,  the  Press  Gangs  were  amwrri  of 
extorting  money,  and  of  making  ill^al  arrests.  In  the  resgn 
of  Qaeen  Anne  (1703)  an  act  was  pused  "  for  the  increase  of 
Seamen  and  the 'better  encouragement  of  navigation,  and  the 
protection  of  the  Coal  Trade."  The  act  whkh  gave  parish 
authorities  power  to  ^prentice  boys  to  the  sea  exempted  the 
apprentices  from  the  press  for  three  years,  and  ontfl  the  age 
of  eighteen.  It  especially  reaffirmed  the  part  of  the  Vacrancy 
Act  of  Elizabeth's  reign  which  left  rogues  and  vagabonds  subject 
to  be  pressed  for  the  sea  service.  By  the  act  for  the  "  Incmae 
of  Mariners  and  Seamen  to  navigate  Merchant  Ships  and  other 
trading  ships  or  vessels,"  passed  in  the  reign  of  Geocge  IL  (1740), 
all  men  over  fifty-five  were/exempted  from  the  press  together 
with  lads  under  eighteen,  foreigners  serving  in  British  ships 
(always  numerous  in  war  time),  and  landsmen  who  had  gone 
to  sea  during  their  first  two  years.  The  act  for  "  the  bmcr 
supplying  of  the  dries  of  London  and  Westminster  with  6sh  ** 
gave  exemption  to  all  masters  of  fishing-boats,  to  four  apprentices 
and  one  mariner  to  each  boat,  and  all  landsmen  for  two  years, 
except  in  case  of  actual  invasion.  By  the  act  for  the  enooaragc^ 
ment  of  insurance  passed  in  1774,  the  fire  insurance  companies 
in  London  were  entitled  to  secure  exemption  for  thirty  wmur- 
men  each  in  their  employment.  Masters  and  mates  of  mer^ant 
vessels,  and  a  proportion  of  men  per  ship  in  the  colUeis 
from  the  north  to  London,  were  sJso  exempt. 
.   Subject  to  such  limitations  as  these,  all 
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vatenBCB  on  riven,  weie  liable  to  be  prcved  between  the  ages 
of  eighteen  and  fifty-five,  and  might  be  pressed  repeatedly  for 
so  long  as  their  liability  histed.  The  rogue  and  vagabond 
element  were  at  the  mercy  of  the  justices  of  the  peace.  The 
frightful  epidemics  o^  fever  which  desolated  the  navy  till  late 
in  the  xSth  century  were  largely  due  to  the  infection  brought 
by  the  prisoners  drafted  from  the  ill-kept  jaOs  of  the  time.  As 
service  in  the  fleet  was  most  unpopular  with  the  sailors,  the  press 
could  often  only  be  enforced  by  making  a  parade  of  strength 
and  employing  troops.  The  men  had  many  friends  who  were 
always  willing  to  conceal  them,  and  they  themselves  became 
eipcKt  in  avoiding  capture.  There  was,  however,  one  way  of 
procuiing  them  which  fave  them  no  dumoe  of  evasion.  The 
merchant  ships  were  stopped  at  sea  and  the  sailors  taken  out 
Tbis  was  done  to  a  great  extent,  more  especially  in  the  case  of 
homeward-bound  vomIs.  On  one  occasion,  hi  i8o3,  an  East 
ln<Haman  on  her  way  home  was  deprived  of  so  many  of  her 
crew  by  a  man  of  war  in  the  Bay  of  Biscay  that  she  was  unable 
to  resist  a  small  Frendi  privateer,  and  was  carried  off  as  a  prize 
with  a  valuable  cargo.  The  press  and  the  jails  failed  to  supply 
the  nomber  of  men  required.  In  1795  it  was  found  necessary 
to  impose  <m  the  counties  the  obligation  to  provide  "  a  quota  " 
of  men,  at  their  own  expense.  The  local  authorities  provided  the 
leciutts  by  offering  high  bounties,  often  to  debtors  confined  in 
the  prisooa.  These  desperate  men  were  a  very  bad  element  in 
the  navy.  In  1797  tlM^  combined  with  the  United  Irishmen, 
of  whom  large  numbeis  had  been  drafted  into  the  fleet  as  va^- 
bonds,  to  ^ve  a  very  dangerous  political  character  to  the  mutinies 
at  the  Nore  and  on  the  south  of  Ireland.  After  the  conclusion 
of  the  great  Napoleonic  wars  in  1815  the  power  of  the  press  was 
not  again  exercised.  In  1835  an  act  was  passed  during  Sir 
James  Graham's  tenure  of  office  as  first  lord  of  the  admiralty, 
by  whidi  men  who  had  once  been  pressed  and  had  served  for 
a  period  of  five  years  were  to  be  exempt  from  impressment  in 
future.  Sir  James,  however,  emphatically  reaffirmed  the  right 
of  the  crown  to  enforce  the  service  of  the  subject,  and  therefore 
to  impress  the  seamen.  The  introduction  of  engagements  for 
a  term  of  five  years  in  1853,  and  then  ol  long  service,  has  produced 
so  large  a  body  of  voluntary  recruits,  and  service  in  the  navy 
is  so  popular,  that  the  question  has  no  longer  any  interest  save 
an  historical  <Nie.  If  compulsory  service  in  the  fleet  should  again 
become  necessary  it  will  not  be  in  the  form  of  the  old  system 
of  impicssment,  which  left  the  sailor  subject  to  compulsory 
service  from  the  age  of  eighteen  to  fifty-five,  and  flooded  the 
navy  with  the  scum  of  the  jails  and  the  workhouse. 

AutHOunaa.— Grose's  UUiiary  Antiquities,  tor  the  general 
Bubfcct  of  impreMmeiit,  voL  iL  p.  73  et  sea.  S.  R.  Gardiner  gives 
many  details  in  his  history  of  James  I.  aoa  Charles  1.,  and  in  The 
Cml  War.  The  acts  relating  to  the  navy  are  quoted  in  A  CoUeetion 
ol  tk»  SMiOt*  fdalm^ I0  tkt  Admiralty,  Ac.,  pubiuhcd  in  1 810.  Some 
curioiM  information  m  in  the  papers  relating  to  the  Brest  Blockade 
edited  by  John  Lcyland  for  the  Navy  Record  Society.  Sir  James 
Graham  s  speech  is  in  Hanssrd  for  1835.  (D.  H.) 

IHFB0HPT1I  (from  m  prgmptu,  on  the  spur  of  the  moment), 
a  short  literary  composition  which  has  not  been,  or  is  not 
sspposcd  to  have  been,  prepared  beforehand,  but  owes  its 
merit  to  the  ready  skill  which  produces  it  without  premeditation. 
The  word  seems  to  have  been  introduced  from  the  French 
langnafe  In  the  middle  of  the  17th  century.  Without  question, 
the  pocu  have,  from  earliest  ages,  made  impromptus,  and  the 
very  art  of  poetry,  in  its  lyric  form,  is  of  the  nature  of  a  modified 
improvisatioB.  It  is  supposed  that  many  of  the  epigrams  of 
the  Gf«^s,and  still  more  probably  those  of  the  Roman  satirists, 
partiodarly  Martial,  were  delivered  on  the  moment,  and  gained 
a  great  part,  at  least,  of  their  success  from  the  evidence  which 
they  gave  of  rapidity  of  invention.  But  it  must  have  been 
4fiflkolt  then,  as  it  luu  been  since,  to  be  convinced  of  the  value 
of  that  evidence.  Who  is  to  be  sure  that,  like  Mascarille  in 
La  Fr*ci€mus  riiicuUs,  the  impromptu-writer  has  not  employed 
hb  leisarr  in  sharpening  his  arrows?  James  Smith  received  the 
Ugbcat  praise  for  his  compliment  to  Miss  Tree,  the  cantatrioe:'- 

On  thb  tree  when  a  nig httngale  settles  and  sings. 
The  Trm  wiD  return  hm  as  good  as  he  brings. 


This  was  extremely  neal,  but  who  Is  to  say  that  James  Smitli 
had  not  polished  it  as  he  dressed  for  dinner?  One  writer  owed 
all  his  fame,  and  a  seat  among  the  Forty  Immortals  of  the  French 
Academy,  to  the  reputation  of  his  impromptus.  This  was  the 
Marquis  Francois  Joseph  de  St  Aulaire  (1643-1742).  The  piece 
which  threw  open  the  doors  of  the  Academy  to  him  in  1706  was 
composed  at  Sceaux,  where  he  was  staying  with  the  duchess  of 
Maine,  who  was  guessing  secrets,  and  who  called  him  Apollo. 
St  Aulaire  instantly  responded  >-  ^  *" 

La  divinity  qui  s'amuse  v 

A  me  demandcf  mon  secret. 
Si  J'tous  Apollon,  ne  serait  pas  ma  muse,' 
Elle  sersit  Thetis— et  le  jour  finirait. 

This  b^imdoubtedly  as  neat  as  it  is  impertinent,  and  if  the 
duchess  had  given  him  no  ground  for  preparation,  this  is  typical 
of  the  impromptu  at  its  best.  Voltsire  was  celebrated  for  the 
savage  wit  of  his  impromptus,  and  was  himself  the  subject  of  a 
famous  one  by  Young.  Less  well  known  but  more  certainly 
extemporaneous  is  the  couplet  by  the  last-mentioned  poet,  who 
being  asked  to  put  something  smnsing  in  an  album,  and  being 
obliged  to  borrow  from  Lord  Qtesterfield  a  pencil  for  the  purpose, 
wrote: — 

Accept  a  roirade  instead  of  wit,— 

See  two  dull  lines  with  Stanhope's  pencil  writ. 

The  word  *'  impromptu  "  is  sometimes  used  to  designate  a  short 
dramatic  sketch,  the  type  of  which  is  Molidre's  famous  Imp^mptu 
du  VersailUs  (2663),  a  miniature  comedy  in  prose. 

IHFROVISATORB.  a  word  used  to  describe  a  poet  who  redtcs 
verses  which  he  composes  on  the  spur  of  the  moment,  without 
previous  preparation.  The  term  is  purely  Italian,  althouj^  in 
that  langiisge  it  would  be  more  correctly  spelt  impranisatore. 
It  became  recognised  as  an  En^ish  word  in  the  middle  of  the 
eighteenth  century,  and  is  so  used  by  Smollett  in  his  Trawds 
(1766);  he  defines  an  improvisatore  as  "  an  individual  who  has 
the  surprising  talent  of  reciting  verses  extempore,  on  any  sub- 
ject you  propose."  In  q>eaking  <rf  a  woman,  the  female  form 
imprffsisatrice  is  sometimes  used  in  English. 

Improvisation  is  a  gift  which  property  belongs  to  those 
languages  in  which  a  great  variety  of  grammatical  inflections, 
wedded  to  simplicity  of  rhjrthm  and  abundance  of  rhyme, 
enable  a  poet  to  slur  over  difficulties  in  such  a  way  as  to  satisfy 
the  ear  of  Us  audience.  In  ancient  times  the  greater  part  of 
the  popular  poetry  with  which  the  leisure  of  listeners  was 
beguiled  was  of  this  rhapsodical  nature.  But  in  modem  Europe 
it  was  the  troubadours,  owing  to  the  extreme  flexibility  of  the 
languages  of  Provence,  who  dbtinguished  themselves  above  all 
others  as  improvisatores.  It  is  difficult  to  believe,  however, 
that  the  elaborate  compositions  of  these  poets,  which  have  come 
down  to  us,  in  which  every  exquisite  artifice  of  versification  is 
taken  advantage  of,  can  bsve  been  poured  forth  without  pre* 
meditation.  These  poets,  we  must  rather  suppose,  took  a  pride 
in  the  ostentation  of  a  prodigious  memory,  most  carefully  trained, 
and  poured  forth  in  public  what  they  had  biboriously  learned 
by  heart  in  private.  The  Italians,  however,  in  the  16th  century, 
cultivated  what  seems  to  have  been  a  genuine  improvisation, 
in  which  the  bards  rhapsodised,  not  as  they  themselves  pleased, 
but  on  subjects  which  were  unexpected  by  them,  and  which 
were  chosen  on  the  spot  by  their  patrons.  Of  these,  the  most 
extraordinary  is  said  to  have  been  Silvio  Antoniano  (1540-1603), 
who  from  the  age  of  ten  was  able  to  pour  out  melodious  verse  on 
any  subject  which  was  suggested  to  him.  He  was  brought  to 
Rome,  where  successive  popes  so  delighted  in  his  talent  that  in 
1598  be  was  made  a  cardinal  In  the  17th  century  the  celebrated 
Metastasio  first  attracted  attention  by  his  skill  as  an  improvi- 
satore. But  he  was  excelled  by  Bernardino  Perfetti  (1681-1 747), 
who  was  perhaps  the  most  extraordinary  genius  of  this  class 
who  has  ever  lived.  He  waa  seised,  in  his  moments  of  composi- 
tion, with  a  transport  which  transfigured  his  whole  person,  and 
under  this  excitement  he  poured  forth  verses  in  a  miraculous 
flow.  It  was  hb  custom  to  be  attended  by  a  guitarist,  who 
played  a  recitative  accompaniment.  In  this  way  Perfetti 
made  a  triumphal  pcooesrion  through  the  dties  of  Italy,  ending 
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Up  with  the  Capitol  of  Rome,  where  Pope  Benedict  Xm.  crowned 
him  with  laurel,  and  created  him  a  Roman  citizen.  One  of 
the  most  remarkable  improvisatores  of  modem  times  appeared 
in  Sweden,  in  the  person  of  Karl  Mikad  BeUman(x 740-1 795), 
who  used  to  take  up  a  position  in  the  public  gardens  and  parks 
of  Stockholm,  accompanying  himself  on  a  guitar,  and  treating 
metre  and  rhythm  with  a  virtuosity  and  originality  which  place 
him  among  the  leading  poets  of  Swedish  literature.  In  En^^nd, 
somewhat  later,  Theodore  Hook  (x  78S-1 841)  developed  a  surpris- 
ing talent  for  this  kind,  but  his  verses  were  rarely  of  the  serious 
or  sentimental  character  of  which  we  have  hitherto  spoken. 
Hook's  animal  spirits  were  unfortunately  mingled  with  vulgarity, 
and  his  clever  jeux  (Tes^rU  had  little  but  their  smartness  to 
recommend  them.  A  similar  talent,  exercised  in  a  somewhat 
more  literary  direction,  made  Joseph  M£ry  (i  798-1865)  a  delight- 
ful companion  in  the  Parisian  society  of  his  day.  It  is  rare 
indeed  that  the  productions  of  the  improvisatore,  taken  down 
in  shorthand,  and  read  in  the  cold  light  of  criticism,  are  found 
to  justify  the  impression  which  the  author  produced  on  his 
original  audience.  Imperfections  of  every  kind  become  patent 
when  we  read  these  transcripts,  and  the  reader  cannot  avoid 
perceiving  weaknesses  of  style  and  grammar.  The  eye  and  voice 
of  the  improvisatore  so  hypnotize  his  auditors  as  to  make  them 
incapable  of  forming  a  sober  judgment  on  matters  of  mere 
literature. 

IN-ANTIS,  the  architectural  term  given  to  those  temples 
the  entrance  part  of  which  consisted  of  two  columns  placed 
between  the  antae  or  pilasters  (see  Temple). 

INAUDI,  JACQUES  (1867-  ),  Italian  calculating  prodigy, 
was  born  at  Onorato,  Piedmont,  on  the  xsth  of  October  1867. 
When  between  seven  and  eight  years  old,  at  which  time  he  was 
employed  in  herding  sheep,  he  already  exhibited  an  extraordinary 
aptitude  for  mental  calculation.  His  powers  attracted  the  notice 
of  various  showmen,  and  he  commenced  to  give  exhibitions. 
He  was  carefully  examined  by  leading  French  scientists,  including 
Charcot,  from  the  physiological,  psychological  and  mathematical 
point  of  view,  llie  secret  of  his  arithmetical  powers  appeared 
to  reside  in  his  extraordinary  memory,  improved  by  continuous 
practice.  It  appeared  to  depend  upon  hearing  rather  than 
sight,  more  remarkable  results  being  achieved  when  figures  were 
read  out  than  when  they  were  written. 

INCANTATION,  the  use  of  words,  spoken,  sung  or  chanted, 
usually  as  a  set  formula,  for  the  purpose  of  obtaining  a  result 
by  their  supposed  magical  power.  The  word  is  derived  from 
the  Latin  incantare,  to  chant  a  magical  formula;  cf.  the  use  of 
carmen^  for  such  a  formula  of  words.  The  Latin  use  is  very  early ; 
thus  it  appears  in  a  fragment  of  the  XII.  Tables  quoted  in 
Pliny  {N.H.  xxviii.  3, 4, 17), "  Qui  malum  carmen  incantasset." 
From  the  O.  Fr.  derivative  of  incaiUare,  enckanteTf  comes 
"  enchant,"  "  enchantment,"  &c.,  properly  of  the  exercise  of 
magical  powers,  hence  to  charm,  to  fascinate,  words  which  also 
by  origin  are  of  magical  significance.  The  early  magi  of  Assyria 
and  Babylonia  were  adepts  at  this  art,  as  is  evident  from  the 
examples  of  Akkadian  spells  that  have  been  discovered.  Daniel 
(v.  X  i)  is  spoken  of  as  "  master  of  the  enchanters  "  of  Babylon. 
In  Egypt  and  in  India  many  formulas  of  religious  magic  were  in 
use,  witness  especially  the  Vedic  man/raj,  which  are  closely 
akin  to  the  Maori  karakias  and  the  North  American  matamanik. 
Among  the  holy  men  presented  by  the  king  of  Korea  to  the 
mikado  of  Japan  in  a.d.  577  was  a  reciter  of  mantras,  who  would 
findliimself  at  home  with  the  majinaki  or  incantation  practised 
by  the  ancient  Japanese  for  dissipating  evil  influences.  One 
of  the  most  common,  widespread  and  persistent  uses  of  incanta- 
tion was  in  healing  wounds,  instances  of  which  are  found  in  the 
Odyssey  and  the  KaUvala,  and  in  the  traditional  folk-lore  of 
almost  every  European  coimtry.  Similar  songs  were  sung  to 
win  back  a  faithless  lover  (cf.  the  second  Idyll  of  Theocritus). 

See  further  Magic 

INCB;  WILLIAM,  English  tSth  century  furniture  designer 

and  cabinetmaker.    He  was  one  of  the  most  successful  imitators 

'*'  '^hippendale,  although  his  work  was  in  many  respects  lighter. 

*ped,  indeed,  to  build  the  bridge  between  the  massive  and 


often  florid  style  of  Chippendale  and  the  more  boadoir-like  tanaa 
of  Hepplewhite.  Although  many  of  his  designs  were  poor  and 
extravagant,  his  best  work  was  very  good  indeed.  His  chairs 
are  sometimes  mistaken  for  those  of  Chippendale,  to  which, 
however,  they  are  much  inferior.  He  greatly  affected  the  Chinese 
and  Gothic  tastes  of  the  second  half  of  the  x8th  centtuy.  He 
was  for  many  years  in  partnership  in  Broad  Street,  Golden 
Square,  London,  with  Thomas  Mayhew  {q.9.),  in  collaboration 
with  whom  he  published  a  folio  volume  of  ninety-five  plates, 
with  letterpress  in  English  and  French  under  the  title  of  The 
Universal  System  of  Household  Furniture  (undated,  but  probably 
about  X762).    ,, 

INCE-IN-MAKERFIBLD,  an  urban  district  in  tbe  Ince 
parliamentary  division  of  Lancashire,  Enf^d,  adjoining  tbe 
borough  of  Wigan.  Pop.  (1901)  3x,26i.  The  Leedsand  Liverpool 
Canal  intersects  the  township.  There  are  large  collieries,  iron- 
works, forges,  railway  wagon  works,  and  cotton  mills.  Tbece 
is  preserved  here  the  Old  Hall,  a  beautiful  example  of  balf- 
timbered  architecture. 

INCENDIARISM  (Lat.  incendere,  to  set  on  fire,  burn),  in  law, 
the  wilful  or  malicious  burning  of  the  house  or  property  of  anotber, 
and  punishable  as  arson  {q.v.).  It  may  be  noted  that  in  Nostb 
Carolina  it  is  provided  in  case  of  fires  that  there  is  to  be  a  pre- 
liminary investigation  by  local  authorities;  all  towns  and  cities 
have  to  make  an  annual  inspection  of  buildings  and  a  quarterly 
inspection  within  fire  limits  and  report  to  the  state  insurance 
commissioner;  all  expenses  so  incurred  are  met  by  a  tax  of 
i%  on  the  gross  receipts  of  the  insurance  companies  (L.  1903, 
ch.  7«9)- 

INCENSB,^  the  perfume  (fumi^ition)  arising  from  certain 
resins  and  gum-resins,  barks,  woods,  dried  flowers,  fruits  and 
seeds,  when  burnt,  and  also  the  substances  so  burnt.  In  its 
literal  meaning  the  word  "  incense "  is  one  with  tbe  word 
"  perfume,"  the  aroma  given  off  with  the  smoke  {per  fumtam') 
of  any  odoriferous  substance  when  burnt.  But,  in  use,  ^rbile 
the  meaning  of  the  word  "  perfume  "  has  been  extended  so  as  to 
include  everything  sweet  in  smell,  from  smoking  incense  to  tbe 
invisible  fresh  fragrance  of  fruits  and  exquisite  scent  of  floweia, 
that  of  the  word  "  incense,"  in  all  the  languages  of  modem 
Europe  in  which  it  occurs,  has,  by  an  opposite  process  of  limita- 
tion,  been  gradually  restricted  almost  exdusivdy  to  frankiDccnae 
(see  Fsankincense)  .  Frankincense  has  always  been  obtainable 
in  Europe  in  greater  quantity  than  any  other  of  the  axonuitics 
imported  from  the  East;  it  has  therefore  gradually  come  to  be 
the  only  incense  used  in  the  religioia  rites  and  domestic  fumiga- 
tions of  many  countries  of  the  West,  and  at  last  to  be  properly 
regarded  as  the  only  "  true  "  or  "  genuine  "  (f  .e. "  franc")  incense 
(see  Littr^'s  Pr.  Dia.  and  Skeat's  Etym.  Did,  of  Eugl.  Lastf.)* 
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The  following  is  probably  an  exhaustive  list  of  the  sul 
available  for  incense  or  perfume  mentioned  in  the  Hebrew  Scrip- 
tures:— ^Algum  or  almug  wood  (almug  in  1  Kings  x.  11,  12;  al^v^ 

*  Jncensum  (or  incensum  Ikmris)  from  imtendere;  ItaL  and  Port. 
incenso;  Span,  incienso;  Fr.  encens.  The  rabMantive  occurs  ia  aa 
inscription  of  the  Arvalian  brotherhood  (Marini,  Cli  AtU  e  Mem 
menH  de'Jratdli  Arpoli^  p.  639),but  is  frequent  only  in  ecdesi~-^^ 
Latin.  Compare  the  classtcal  suffimentum  and  smJUus  from 
For  "  incense  "  UlfiU  (Luke  i.  10.  If)  has  retained  the  Groek  f 
(thymiania);  all  the  Teutonic  names  (Gcr.  Weikraucki  Old 
WtrSei  Icel.  Reykelsi;  Dan.  Rdtelse)  seem  to  bebng  to  thft 
period  (Grimm.  DeiUscke  Myllulogte,  L  50). 

*  The  etymological  affinities  of  Mu.  Met,  thus,  fiifif*  /« 
Sans,  dkuma  are  well  known.    See  Max  M&Iler,  Ckips,  L  99. 

*  Classical  Latin  has  but  one  word  {tkus  or  tus)  for  aU  1 
incense.  LibanuSt  for  frankincense,  occurs  only  in  the  Vo^g^te. 
Even  the  "  ground  frankincense  "  or  *'  ground  pine  *'  i4J*t^  rhammt 
pitys)  was  known  to  the  Romans  as  Tus  lerrae  (Pliny),  althoogb  tbcy 
called  some  plant,  from  its  smdling  tike  frankincense,  L^umatis,  ana 
a  kind  of  Thanan  wine,  also  from  its  fragrance.  LttevMS.  Tbe 
Latino-barbaric  word  Olibanum  (quasi  Oleum  Ubatn),  the  cocnmca 
name  for  frankincense  in  modem  commerce,  is  used  in  a  bull  of  Pope 
Benedict  IX.  (1033).^  it  may  here  be  remarked  that  the  naxae 
"  Europoin  frankincense  "  is  applied  to  Pimus  Taeda,  and  to  the 
resinous  exudation  ("  Burgundy  pitch  ")  ^  the  Norwejpan  aprace 
fira  {Abies  excelsa).    The     incense  tree  "  of  America  ts  the  Idem 

{uianensis,  and  die  "  incense  wood  "  of  the   same  continrnt   i. 
epIapkyUa.  ' 
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in  2  Cliroa.  S.  8,  and  Ix.  10,  it),  flenerany  Identified  with  tandal- 
wood  {SoMtaium  oWtum),  a  native  oT  Malabar  and  Malaya;  aloes,  or 
lign  aloes  (Heb.  aiOlim,  oJWMA).  produced  by  the  Aloexylon  Agal- 
tockum  (Louretro).  a  native  of  Cochin-China,  and  Amtilaria  A^aUocka 
(RoxborEfa)i a  native  of  India  beyond  the  Ganges;  balm  (Heb.  tftfff), 
the  (^feo-restn  of  Balsamoindrcm  opobaUamum  and  B.  gUeadenu; 
bdellium  (Heb.  bddlak),  the  resin  produced  by  Balsamoitndron 
raxfrargAu.  B  Uukwl  and  B.  ptU>esceHSt  all  natives  of  Upper  India 
(Laaacn,  hoivevcr,  identifies  oddlak  with  musk);  calamus  (Heb. 
kamek;  sweet  calamus,  kenek  bos«m,  Ex.  xxx.  33;  Ecek.  xxvii.  19; 
sweet  cane,  kaneh  iaUab^  Jer.  vi.  ao;  laa.  xliii.  34),  identified  by 
R(^le  with  the  Andropppn  Calamus  aromaUcus  or  roosa  grass  of 
India;  cassia  (Heb.  kiadah)  the  CiHnam»mum  Cassia  of  China; 
cinnanioa  (Heb.  kiimamou),  the  CiHuammnum  seylaatcwR  of  the 
Somali  country,  but  cultivated  laigely  in  Ceylon,  where  also  it  runs 
wild,  and  in  Java;  costus  (Heb.  keiaolk),  the  root  of  the  AucUandia 
Cuha  (Fakooer),  native  of  Kashmir;  frankincense  (Heb.  Ubdnak)^ 
the  fum-renn  of  Basweilia  Frtrtana  and  B,  Bkau-Dajiana  of  the 
Somafi  country,  and  of  B.  Carterii  of  the  Somali  couotiy  and  the 
opposite  coast  of  Arabia  (see  "  The  Genus  Boswellia  "  by  bir  Oocge 
Birdwood,  Transactions  ntkt  Ldnnean  ScaHy^  xxL  2871);  salbanum 
(Heb.  kdbemak),  yieUed  \r/Opoidia  gtManifera  (Royle)  of  Khorassan, 
and  CalboMum  omcimaU  (uon)  of  Syria  and  other  Fertdas;  ladanum 
(Heb.  Idt,  translated  *'  myrrh  "  in  (^en.  xxxviL  3^,  xliii.  11).  the 
— s  exudation  of  Ctsius  crHicus,  C.  ladamferus  and  other 
of  "  rock  roae  "  or  *'  rose  of  Sharon  ";  myrrh  (Heb.  mdr)^ 
gum-resin  of  the  Balsamadendron  Myrrka  of  the  Somali  country 
and  opposite  shore  of  AratMa;  onycha  (Heb.  skekdetk),  the  celebrated 
odoriierotts  shell  of  the  andents,  the  operculum  or  *'  nail "  of  a 
species  of  Sirambus  or  "  wing  shell,"  formerlv  well  known  in  Europe 
andcr  the  name  of  BlaUa  hytanHnai  it  is  still  imported  into  Bombay 
to  bom  «nth  frankincense  and  other  incense  to  bring  out  their  odours 
strongly;  saffron  (Heb.  karkdm),  the  stigmata  of  Crocus 
IS,  a  native  or^nally  of  Kashmir;  KnkenanT (Heb.  nerd),  the 
Kw»  01  the  NardosUukyt  Jatamansi  of  Nepal  and  Bhutan:  stacte 
(Hi4>.  nataf),  generally  referred  to  the  Siyrax  officinalis  of  the  Levant, 
but  Hanbury  nas  shown  that  no  stacte  or  storax  is  now  derived  from 
5.  officimalis.  and  that  all  that  is  found  in  modem  commerce  is  the 
product  of  the  Liquidamhar  orientalis  of  Cvprus  and  Anatolia. 

Besides  these  aromatic  substances  named  m  the  Bible,  the  following 
must  dlao  be  enumerated  on  account  of  their  common  use  as  incense 
ia  the  East;  benxoin  or  gum  benjamin,  fint  mentioned  among 
Western  writers  by  Ibn  Batuta  (1^5-1349)  under  the  name  of 
liiMa  d*  Joti  {Lb.  dibanum  of  Java),  corrupted  in  the  parlance  of 
Europe  into  benjamin  aad  benxoin;  camphor,  produced  by  Cinna- 
mommm  Campkora,  the  "  camphor  laurel  of  China  and  Japan,  and 
by  Dryekalanops  aromaticaf  a  native  of  the  Indian  Archipebeo,  and 
widely  used  as  incense  throughout  the  East,  particular! v  in  China; 
eietni,  the  resin  of  an  unknown  tree  of  the  rhilippine  Islands,  the 
eiemi  of  old  writers  being  the  resin  of  BotmUta  Frenana\  gum- 
dragoa  or  dragon's  blood,  obtained  from  Calamus  Draco,  one  01  the 
raun  palms  of  the  Indian  Archipelago,  Dracaena  Draco,  a  liliaceous 
plant  of  the  Canary  Idand,  and  Plerocarpus  Draco,  a  leguminous 
trte  of  the  island  of  Socotra;  rosc-mallocs,  a  comiption  of  the 
tmala,  or  Uquid  ptorax,  the  resinous  exudation  of 
Isgrnidamiar  AUinjgia,  a  native  of  the  Indian  Arehipebu^o^  (an 
AoMrkan  Li^midambttr  also  produces  a  rose>malloes-like  exudation) ; 
scar  anise,  the  stariike  fruit  of  the  lUicum  anisaium  of  Yunan  and 
aottth-westcm  China,  burnt  as  incense  in  the  temples  of  Japan; 
sweet  flag,  the  root  ci  Acorus  Calamus,  the  back  of  the  Hindus,  much 
osed  (or  incense  in  India.  An  aromatic  earth,  found  on  the  coast  of 
Cutch,  is  used  as  incense  in  the  temples  of  western  India.  The 
animal  excreta,  musk  and  civet,  also  enter  into  the  composition  of 
modem  European  pastils  and  clous  fumants.  Balsam  of  Tolu,  pro- 
duced by  MynacyUM  kduiferum,  a  native  of  Venezuela  and  New 
Granada:  balsaro  of  Pem,  derived  from  MyroxyUm  Pereirae,  a 
•acivc  of  San  Salvador  in  Central  America;  Mexkan  and  Brazilian 
efemi,  produced  by  various  species  of  Icica  or  *'  incenae  trees,"  and 
the  liquid  exudation  of  an  American  species  of  Liquidambar,  are  all 
ned  as  incenae  in  America.  Hanbury  quotes  a  faculty  granted  by 
Pope  Pius  V.  (Attjgust  3, 1571)  to  the  bishops  of  the  West  Indies  per- 
■MttioK  the  substitution  oiDalsam  of  Pcra  for  the  balsam  of  the  East 
la  the  preparation  cX  the  chrism  to  be  used  bv  the  Catholic  Church 
in  America.  The  Sangre  dd  drago  of  the  Mexicans  is  a  resin  re- 
semblicw  dragon's  blood  obtained  from  a  euphorbiaceous  tree. 

Probably  nowhere  can  the  actual  historical  progress  from 
the  pcifflitive  use  of  animal  sacrifices  to  the  later  refinement  of 
boming  inccDse  be  mote  clearly  traced  than  in  the  pages  of  the 
Old  TcstamcBt,  where  no  mention  of  the  latter  rite  occurs  before 
the  period  of  the  Mosaic  legislation;  but  in  the  monuments  of 
ancient  Egypt  the  authentic  traces  of  the  use  of  incense  that 
atiU  odst  carry  us  back  to  a  much  earlier  date.  From  Meroe 
to  Meapbis  tbe  commonest  subject  carved  or  painted  in  the 
of  the  temples  is  that  of  some  contemporary  Phrah 
the  presiding  deity  with  oblations  of 


gold  and  silver  vessels,  rich  vestments,  gems,  the  firstlings  of 
the  flock  and  herd,  cakes,  fruiu,  flowers,  wine,  anointing  oil 
and  incense.  Generally  he  holds  in  one  hand  the  censer,  and  with 
the  other  casts  the  pastils  or  osselets  of  incense  into  it:  some* 
times  he  offers  incense  in  one  hand  and  makes  the  libation  of 
wine  with  the  other.  One  of  the  best  known  of  these  representa- 
tions is  that  carved  on  the  memorial  stone  placed  by  Tethmosis 
(Thothmes)  IV.  (i  533  B.C.)  on  the  breast  of  the  Sphinx  at  Gizeh.* 
The  tablet  represents  Tethmosis  before  his  guardian  deity,  the 
sun-god  R£|  pouring  a  libation  of  wine  on  one  side  and  offering 
incense  on  the  other.  The  andent  Egyptians  used  various 
substances  as  incense.  They  worshipped  R6  at  sunrise  with 
resin,  at  mid-day  with  myrrh  and  at  sunset  with  an  elaborate 
confection  called  kupkif  compounded  of  no  fewer  than  sixteen 
ingredients,  among  which  were  honey,  wine,  raisins,  resin, 
myrrh  and  sweet  calamus.  While  it  was  being  mixed,  holy 
writings  were  read  to  those  engaged  in  the  operation.  According 
to  Plutarch,  apart  from  its  mystic  virtues  arising  from  th« 
magical  combination  of  4X4,  its  sweet  odour  had  a  benign 
physiological  effect  on  those  who  offered  it.*  The  censer  used 
was  a  hemispherical  cup  or  bowl  of  bronze,  supported  by  a  long 
handle,  fashioned  at  one  end  like  an  open  hand,  in  which  the  bowl 
was,  as  it  were,  held,  while  the  other  end  within  which  the  pastils 
of  incense  were  kept  was  shaped  into  the  hawk's  head  crowned 
with  a  disk,  as  the  S3rmbol  of  KL*  In  embalming  their  dead 
the  Egyptians  filled  the  cavity  of  the  belly  with  every  sort  of 
spicety  except  frankincense  (Herod,  ii.  86),  for  it  was  regarded 
as  specially  consecrated  to  the  worship  of  the  gods.  In  the  burnt* 
offerings  of  male  kine  to  Isis,  the  carcase  of  the  steer,  after 
evisceration,  was  filled  with  fine  bread,  honey,  raisins,  figs, 
frankincense,  myrrh  and  other  aromatics,  and  thus  stuffed 
was  roasted,  being  basted  all  the  while  by  pouring  over  it  large 
quantities  of  sweet  oil,  and  then  eaten  with  great  festivity. 

How  important  the  consumption  of  frankincense  in  the  worship 
of  the  gods  became  in  Egypt  is  shown  by  two  of  its  monuments, 
both  of  the  greatest  interest  and  value  for  the  light  they  throw 
on  the  early  history  of  the  commerce  of  the  Indian  Ocean.  One 
is  an  inscription  in  the  rocky  valley  of  Hammamat,  through 
which  the  desert  road  from  the  Red  Sea  to  the  vaUey  of  Egypt 
opens  on  the  green  fields  and  palm  groves  of  the  river  Nile  neai 
Coptos.  It  was  cut  on  the  rocks  by  an  Egyptian  nobleman  named 
Hannu,  who  states  that  he  was  sent  by  Pharaoh  Sankhkere, 
Menthotp  IV.,  with  a  force  gathered  out  of  the  Thebaid,  from 
Coptos  to  the  Red  Sea,  there  to  take  command  of  a  naval  expedi* 
tion  to  the  Holy  Land  of  Punt  (Puoni),  "  to  bring  back  odori* 
ferous  gums."  Punt  b  identified  with  the  Somali  country, 
now  known  to  be  the  native  country  of  the  trees  that  yield  the 
bulk  of  the  frankincense  of  commerce.  The  other  bears  the 
record  of  a  second  expedition  to  the  same  land  of  Punt,  under- 
taken by  command  of  Qaetn  Hatshepsut,  x6oo  b.c.  It  is  pre- 
served in  the  vividly  chiselled  and  richly  coloured  decorations 
portraying  the  history  of  the  reign  of  this  famous  Pharaoh  on 
the  walls  of  the  "  Stage  Temple  "  at  Thebes.  The  temple  is 
now  in  ruins,  but  the  entire  series  of  gorgeous  pictures  recording 
the  expedition  to  "  the  balsam  land  of  Punt,*'  from  its  leaving 
to  its  returning  to  Thebes,  still  remains  intact  and  undefaced.* 
These  are  the  only  authenticated  instances  of  the  export  of 
incense  trees  from  the  Somali  country  until  Colonel  Playfalr, 
then  political  agent  at  Aden,  in  1869-1664,  collected  and  sent  to 
Bombay  the  aipedmeta  from  which  Sir  (}eorge  Birdwood  pre- 
pared his  descriptions  of  them  for  the  Linnean  Society  in  z868. 
King  Antigonus  is  said  to  have  had  a  branch  of  the  true  frank- 
incense  tree  sent  to  him. 

Homer  tells  us  that  the  Egyptians  of  his  time  were  emphatic- 
ally a  nation  of  druggists  (pd.  iv.  229,  330).  This  characteristic, 
in  which,  as  in  many  othen,  they  so  remarkably  resemble  the 

>  Bragsch,  Efypl  under  Ike  Pkaraoks,  i.  77-81, 4I4-4I9* 
*  Plutarch.  De  hide  et  Osiride,  c.   52.     In*  Parthey's  edition 
(Berlin,  1850)  other  recipes  for  the  manufacture  of  kupkt,  by  (jalen 
and  Dioscorides,  are  given;  also  some  results  of  the  editor's  own 


experiments. 

*  Wilkinson,  A  ncient  Hiypttans,  1. 193 

*  Brugach,  Egypt  under  ike  Pkaraoks,  1 303-3 13. 


Wilkinson,  Ancient  Egyptians,  \.  493 ;  ii.  49, 398-400, 414-416. 
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Hindus,  the  Egyptians  have  maintained  to  the  present  day^ 
and,  although  they  have  changed  their  religion,  the  use  of  incense 
among  them  continues  to  be  as  familiar  and  formal  as  ever. 
The  kohl  or  black  powder  with  which  the  modem,  like  the  ancient, 
Egyptian  ladies  paint  their  languishing  eyelids,  is  nothing  but 
the  smeeth  of  charred  frankincense,  or  other  odoriferous  resin 
brought  with  frankincense,  and  phials  of  water,  from  the  well 
of  Zem-zem,  by  the  pilgrims  returning  from  Mecca.  They  also 
melt  frankincense  as  a  depilatory,  and  smear  their  hands  with 
a  paste  into  the  composition  of  which  frankincense  enters,  for 
the  purpose  of  communicating  to  them  an  attractive  perfume. 
Herodotus  (iv.  75)  describes  a  similar  artifice  as  practised  by  the 
women  of  Scythia  (compare  also  Judith  x.  3, 4).  In  cold  weather 
the  Egyptians  warm  their  rooms  by  placing  in  them  a  brazier, 
"  cha^g-dish,"  or  "  standing-dish,"  filled  with  charcoal,  whereon 
incense  is  burnt,  and  in  hot  weather  they  rdresh  them  by 
occasionally  swinging  a  hand  censer  by  a  chain  through  them — 
frankincense,  benzoin  and  aloe  wood  being  chiefly  used  for  the 
purpose.' 

In  the  authorized  version  of  the  Bible,  the  word  "  incense  " 
translates  two  wholly  distinct  Hd>rew  words.  In  various 
passages  in  the  latter  portion  of  Isaiah  (zl.-lrvi.),  in  Jeremiah 
and  in  Chronicles,  it  represents  the  Hebrew  lebdnah^  nu>re  usually 
rendered  *'  frankincense ";  elsewhere  the  original  word  is 
ketoreth  (Ex.  zzz.  8, 9;  Lev.  z.  i ;  Num.  viL  14,  ^c),  a  derivative 
of  the  verb  hitter  (Pi.)  or  ktktir  (Hiph.),  which  verb  is  used,  not 
only  in  Ex.  xxz.  7,  but  also  in  J^ev.  i.  9,  iii.  ix,  ix.  13,  and  many 
other  passages,  to  denote  the  process  by  which  the  "  savour 
of  satisfaction"  In  any  burnt-offering,  whether  of  flesh  or  of  incense, 
is  produced.  Sometimes  in  the  authorized  version  (as  in  z  Kings 
iii.  3;  X  Sam.  vL  28)  it  is  made  to  mean  explicitly  the  burning 
of  incense  with  only  doubtful  propriety.  The  expression  **  in- 
cense {ketoretk)  of  rams  "  in  Ps.  Izvi.  15  and  the  allusion  in  PS. 
cxli.  3  ought  both  to  be  understood,  most  probably,  of  ordinary 
burnt-offerings.'  The  "  incense  "  ikeioretk)^  or  "  incense  of  sweet 
scents  "  {ketoreth  fammim),  called,  in  Ex.  xxx.  35,  "  a  confection 
after  the  art  of  the  apothecary,"  or  rather  "  a  perfume  after 
the  art  of  the  perfumer,"  whidi  was  to  be  regarded  as  most 
holy,  and  the  imitation  of  which  was  prohibited  under  the  severest 
penalties,  was  compounded  of  four  "  sweet  scents  "  {sammim)* 
namely  stacte  (mUaph),  onycha  {sheheUth)^  galbanum  {kdbenah) 
and  "  pure  "  or  "  fine  "  frankincense  {Ubdnah  taecah),  pounded 
together  in  equal  proportions,  with  (perha{M)  an  admixture 
of  salt  imemuUah).*  It  was  thentobe  "put  before  the  testimony" 
in  the  "  tent  of  meeting."  It  was  burnt  on  the  altar  of  incense 
by  the  priest  every  morning  when  the  lamps  were  trimmed  in 
the  Holy  Place,  and  every  evening  when  they  were  lighted  or  "  set 
up  "  (Ex.  xxx.  7, 8).  A  handful  of  it  was  also  burnt  once  a  year 
in  the  Holy  of  Holies  by  the  high  priest  on  a  pan  of  bunung 
coals  taken  from  the  altar  of  burnt-offering  (Lev.  zvi.  Z2,  13). 
Pure  frankincense  {lebdnah)  formed  part  of  the  meat-offering 
(Lev.  ii.  16,  vi.  15),  and  was  also  presented  along  with  the  shew 
bread  (Lev.  xxiv.  7)  every  Sabbath  day  (probably  on  two  golden 
saucers;  see  Jos.  Ant.  iii.  10,  7).  The  religious  significance 
of  the  use  of  incense,  or  at  least  of  its  use  in  the  Holy  of  Holies, 
is  distinctly  set  forth  in  Lev.  xvi.  is,  13. 

The  Jews  were  also  In  the  habft  of  using  odoriferous  substances 
in  connexion  with  the  funeral  obsequies  of  distinguished  persons 
(see  3  Chron.  xvi.  14,  xxi.  19;  Jer.  zzziv.  5).  In  Amos  vi.  zo 
"  he  that  bumeth  him  "  probably  means  *'  he  that  bums  per- 
fumes in  his  honour."  References  to  the  domestic,use  of  incense 
occur  in  Cznt.  iii.  6;  Prov.  xzvii.  9;  cf.  vii.  17. 

The  "  marbles  "  of  Nineveh  furnish  frequent  examples  of 
the  offering  of  incense  to  the  sun-god  and  his  consort  (3  Kings 

» See  Lane,  Mod.  Egyptiatu,  pp.  34, 4«.  t39. 187. 438  (ed.  i860). 

'  See  Wellhausen,  Geuh.  Israels,  i.  70  8qq.,  who  from  phUolo|(icaI 
and  other  data  infers  the  late  date  of  the  introduction  of  inccnae  into 
the  Jewish  ritual. 

'  According  to  Philo  (Opera,  I  504.  ed.  Mangey).  they  symbottsed 
respectively  water,  earth,  air  and  fire. 

*  Other  accounts  of   its  composition,  drawn  from   Rabbinical 
■ourccs,  will  be  found  in  various  works  on  Jewish  antiquities;  ~~ 
for  example,  Rcland,  AiUiq.  Sacr.  vtL  Hebr.  pp.  39>4i  (1713). 


xxiii.  5).  The  kings  of  Assyria  imitcd  in  themselves  the  royal 
and  priestly  offices,  and  on  the  monuments  they  erected  th^ 
are  generally  represented  as  offering  incense  and  pouring  out 
wine  to  the  Tree  of  Life.  They  probably  carried  the  incense 
in  the  sacred  bag  so  frequently  seen  in  thdr  hands  and  in  those 
also  of  the  common  priests.  According  to  Herodotus  (i.  1S3), 
frankincense  to  the  amount  of  zooo  talents'  weight  was  offernl 
every  year,  during  the  feast  of  Bel,  on  the  great  altar  of  his 
temple  in  Babylon. 

The  monuments  of  Persepolis  and  the  coins  of  the  Sassaniaris 
show  that  the  reUgious  use  of  incense  was  as  commdo  in  ancient 
Persia  as  in  Babylonia  and  Assyria.  Five  times  a  day  the  fmcsta 
of  the  Persians  (Zoroastrians)  burnt  incense  on  their  sacred 
fire  altars.  In  the  Avesta  {Vendidad,  Fairgard  xud  24,  40), 
the  incense  they  used  is  named  vohu  gaono.  It  has  been  identified 
with  benzoin,  but  was  probably  frankincense.  Herodotus 
(iii.  97)  states  that  the  Arabs  brought  every  year  to  Darius  as 
tribute  1000  talents  of  frankincense.  The  Parsees  still  preserve 
in  western  India  the  pure  tradition  of  the  ritual  of  incense 
as  followed  by  their  race  from  probably  the  most  ancient  times. 

The  Ramayana  and  Mahabharata  afford  evidence  of  the  em- 
ployment of  incense  by  the  Hindus,  in  the  worship  of  the  gods 
and  the  burning  of  the  dead,  from  the  remotest  antiquity.  Its 
use  was  obviously  continued  by  the  Buddhists  during  the 
prevalence  of  their  reb'gion  in  India,  for  it  is  still  used  by  them 
in  Nepal,  Tibet,  Ceylon,  Burma,  China  and  Japan.  These 
countries  all  received  Buddhism  from  India,  and  a  large  propor- 
tion of  the  porcelain  and  earthenware  articles  imported  from 
China  and  Japan  into  Eun^  consists  of  innumerable  forms 
of  censers.  The  Jains  all  over  India  burn  sticks  of  incense 
before  their  Jina.  The  commonest  incense  in  andent  India 
was  probably  frankincense.  The  Indian  frankincense  tree, 
Boswdlia  thurifera,  Colebrooke  (which  certainly  indudcs  B. 
glabrat  Roxburgh),  is  a  doubtful  native  of  India.  It  is  found 
chiefly  where  the  Buddhist  religion  prevailed  in  ancient  times, 
in  Bihar  and  along  the  foot  of  the  Himalayas  and  in  western 
India,  where  it  particularly  flourishes  in  the  neighbourhood 
of  the  Buddhist  caves  at  Ajanta.  It  is  quite  possible  therefore 
that,  in  the  course  of  their  widely  extended  commerce  during 
the  one  thousand  years  of  their  ascendancy,  the  Buddhists 
imported  the  true  frankincense  trees  from  Africa  and  Arabia 
into  India,  and  that  the  accepted  Indian  species  are  merdy 
varieties  of  them.  Now,  however,  the  incense  in  commonest 
use  in  India  is  benzoin.  But  the  consumption  of  sU  manner 
of  odoriferous  resins,  gum  resins,  roots,  woods,  dried  leaves, 
flowers,  fruits  and  seeds  in  India,  in  sodal  as  well  ss  religious 
observances,  Is  enormous.  The  grateful  perfumed  powder 
ahir  or  randa  is  composed  either  of  rice,  flour,  mango  hark  or 
deodar  wood,  camphor  and  aniseed,  or  of  sandalwood  or  wood 
aloes,  and  zerumbet,  zedoary,  rose  flowers,  camphor  and  civet. 
The  incense  sticks  and  pastils  known  all  over  India  under  the 
names  of  ud-hiUi  ('*  benzoin-light ")  or  aggar-ki-htdi  ("  mwtA 
aloes  Ught")  are  composed  of  benzoin,  wood  aloes,  sandaj- 
wood,  rock  lichen,  patchouli,  rose-malloes,  lalispat  (the  leal  of 
Flacourtia  Catapkracta  of  Roxburgh),  mastic  and  sugar<and> 
or  gtmL  The  abir  and  aggir  butts  made  at  the  Mahommedan  city 
of  Bijapur  in  the  Mahratta  cotmtry  are  celebrated  all  over 
western  India.  The  Indian  Mussulmans  indeed  were  rapidly 
degenerating  into  a  mere  sect  of  Hindus  before  the  Wahabi 
revival,  and  the  more  recent  political  propagsnda  in  support 
of  the  false  caliphate  of  the  sultans  of  Turkey;  and  we  therefore 
find  the  religious  use  of  incense  among  them  m<»c  general  th^a 
among  the  Mahommedans  of  any  other  country.  They  use  it  at 
the  ceremonies  of  circumcision,  bismillah  (teaching  the  child 
"  the  name  of  God  "),  virginity  and  marriage.  At  marriage 
they  bum  benzoin  with  nim  seeds  {Mdia  Amdirachta,  Roxburgh) 
to  keep  off  evil  spiriu,  and  pr^Mre  the  bride-cakes  by  putting 
a  quantity  of  benzoin  between  layers  of  wheaten  dough,  closed 
all  round,  and  f tying  them  in  clarified  butter.  For  days  the 
bride  is  fed  on  little  else.  In  their  funeral  ceremonies,  the 
moment  the  spirit  has  fled  incense  is  burnt  before  the  corpse 
until  it  is  carried  out  to  be  buried.    The  begging  Cakiis  who  go 
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•bout  with  a  ligiited  stick  of  incense  in  one  hand,  and  holding 
out  with  the  other  an  incense-Voider  (literally, "  incense  chariot  ")f 
into  which  the  coins  of  the  pious  are  thrown.    Lai^  "  incense 
txecs  "  resembling  our  Christmas  trees,  formed  of  incense-sticks 
and  pastils  and  osselets,  and  alight  all  over,  are  borne  by  the 
Shiah  Mussulmans  in  the  solenniij  procession  of  the  Mohurrum, 
in  commemoration  of  the  martyrdom  of  the  sons  of  Ali.    The 
worship  of  the  ttdsi  plant,  or  holy  basil  (Ocymum  Mnetum, 
Don),  by  the  Hindus  is  popularly  explained  by  its  consecration 
to  Vishnu  and  Krishna.    It  grows  on  the  four^homed  altar  before 
the  house,  or  in  a  pot  pUced  in  one  of  the  front  windows,  and  ts 
worshq>ped  every  morning  by  all  the  female  members  of  every 
Hindu  household.    It  is  possible  that  its  adoration  has  survived 
from  the  times  when  the  Hindus  buried  their  dead  in  their 
houses,  beneath  the  family  hearth.    When  they  came  into  a 
hoc  climate  the  fire  of  the  sacrifices  and  domestic  cookery  was 
removed  out  of  the  house;  but  the  dead  were  probably  still 
for  a  while  buried  in  or  near  it,  and  the  tuUi  was  planted  over 
their  graves,  at  once  for  the  salubrious  fragrance  it  diffuses  and 
to  represent  the  burning  of  incense  on  the  altar  of  the  family 
Lar     The  rich  land  round  about  the  holy  city  of  Pandharpur, 
sacred  to  Vithoba  the  national  Mahratta  form  of  (Krishna)- 
Vishnu,  is  wholly  restricted  to  the  cultivation  of  the  tutsi  plant. 
As  to  the  A&ea  mentioned  in  Homer  (//.  ix.  499,  and  elsewhere) 
and  in  Hesiod  (Works  and  Days,  338),  there  is  some  uncertainty 
whether  they  were  incense  offerings  at  aO,  and  if  so,  whether 
they  were  ever  offered  alone,  and  not  always  in  conjunction 
with  animal  sacrifices.  That  the  domestic  use,  however,  of  the 
fragrant  wood  OUw  (the  Arbor  vitae  or  CaUUris  quadrivalvis  of 
botanists,  the  source  of  the  resin  sandarach)  was  known  in  the 
Homeric  age,  is  shown  by  the  case  of  Calypso  (Oi.  v.  60),  and 
the  very  similarity  of  the  word  Mor  to  ^iot  may  be  taken  as 
almost  conclusively  proving  that  by  that  time  the  same  wood 
was  abo  employed  for  religious  purposes.    It  is  not  probable 
that  the  sweet-smelling  gums  and  resins  of  the  countries  of  the 
Indian  Ocean  began  to  be  introduced  into  Greece  before  the 
Sth  or  7lh  century  B.C.,  and  doubtless  Xl^ovof  or  Xij9aMi;r6f  first 
became  an  article  of  extensive  commerce  only  after  the  Medi* 
terranean  trade  with  the  East  had  been  q)ened  up  by  the 
Egyptian   king  PSammetichus   (c.  664-610  B.C.).    The  new 
Oriental  word  is  frequently  employed  by  Herodotus;  and  there 
are  abundant  references  to  the  use  of  the  thing  among  the  writers 
of  the  golden  age  of  Attic  literature  (ste,  for  example,  Aristo- 
phanes,  Pita.   1 1 14;  Progs,  87X,  888;  Clouds,  426;  Wasps, 
96,  861).    Frankincense,  however,  though  the  most  common, 
Dever  became  the  only  kind  of  incense  offered  to  the  gods  among 
the  Gredcs.    Thus  the  Orphic  hymns  are  careful  to  spea'fy,  in 
connexion  with  the  several  deities  celebrated,  a  great  variety 
of  substances  a|^n>priate  to  the  service  of  each;  in  the  case 
of  many  of  these  the  selection  seems  to  have  been  determined 
not  at  aQ  by  their  fragrance  but  by  some  occult  considerations 
which  it  is  now  diflicult  to  divine. 

Among  the  Romans  the  use  of  reUgious  fumigations  long 
preceded  the  introduction  of  foreign  substances  for  the  purpose 
(see.  for  example,  Ovid,  Past.  i.  337  seq.,  "  Et  non  exiguo  laurus 
adustA  sono  ").  Latterly  the  use  of  frankincense  ("  mascula 
thura/'  Virg.  Eel.  viii.  65)  became  very  prevalent,  not  only 
in  religious  ceremonials,  but  also  on  various  state  occasions, 
such  ms  in  triumphs  (Ovid,  Trist.  iv.  3, 4),  and  also  in  connexion 
with  certain  occurrences  of  domestic  life.  In  private  it  was 
daily  offered  by  the  devout  to  the  LarfamUiaris  (Plant.  Auiul. 
prof.  43);  and  in  public  sacrifices  it  was  not  only  ^>rinkled 
oa  the  head  of  the  victim  by  the  pontifex  before  its  slaughter, 
and  afterwards  mingled  with  its  blood,  but  was  also  thrown 
opon  the  flames  over  which  it  was  roasted. 

No  perfectly  satisfactory  traces  can  be  found  of  the  use  of 
inccme  in  the  ritual  of  the  Christian  Church  during  the  first 
foar  ccatttrici.*    It  obviously  was  not  contemplated  by  the 

■  Tha  gnarded  statement  still  holds  good.    Compare  Duchesne, 
ChrtMiian  Wortkip  (Eng.  trans..  1904),  ch.  ii.,  "  The  Mass  in  the 
The  Books  of  the  UtmRite."  and  xiL  "The  Dedica- 


tjoa  of  Chnrches." 


author  of  the  epistle  to  the  Hebrews;  its  use  was  fore{gn  to  the 
synagogue  services  on  which,  and  not  on  those  of  the  temple, 
the  worship  of  the  primitive  Christians  is  well  known  to  have  been 
originally  modelled;  and  its  associations  with  heathen  solemni- 
ties, and  with  the  evil  repute  of  those  who  were  known  as 
"  thurificati,"  would  still  further  militate  against  its  employment. 
Various  authors  of  the  ante-Nicene  period  have  expressed  them- 
selves  as  distinctly  unfavourable  to  its  religious,  though  not  of 
course  to  its  domestic,  use.  Thus  TertuUian,  while  {De  Cor. 
Mil.  xo)  ready  to  acknowledge  its  utiUty  in  counteracting 
unpleasant  smells  (  "  si  me  odor  alicujus  loci  offenderit,  Arabiae 
aliquid  incendo'O*  is  careful'  to  say  that  he  scorns  to  offer 
it  as  an  accompaniment  to  his  heartfelt  prayers  {Apol.  30;  cf. 
42).  Athenagoras  also  {Legal.  1$)  gives  distinct  expression  to 
his  sense  of  the  needlessness  of  any  such  ritual  ("  the  Creator 
and  Father  of  the  universe  does  not  require  blood,  nor  smoke, 
nor  even  the  sweet  smell  of  flowers  and  incense  ") ;  and  Amobius 
(Ado.  CotU.  vii.  26)  seeks  to  justify  the  Christian  neglect  of  it 
by  the  fact,  for  which  he  vouches,  that  among  the  Romans  them- 
selves incense  was  unknown  in  the  time  of  Numa,  while  the 
Etruscans  had  always  continued  to  be  strangers  to  it  Cyril 
of  Jerusalem,  Augustine  and  the  Apostolic  Constitutions  make 
no  reference  to  any  such  feature  either  in  the  public  or  private 
worship  of  the  Christians  of  that  time.  The  earliest  mention, 
it  would  seem,  occurs  in  the  Apostolic  Canons  (can.  3),  where 
the  $vidatia  is  spoken  of  as  one  of  the  requisites  of  the  euchar- 
isttc  service.  It  is  easy  to  perceive  how  it  should  inevitably 
have  come  in  along  with  the  whole  circle  of  ideas  involved  in 
such  words  as  "  temple,"  "  altar,"  "  priest,"  which  about  this 
time  came  to  be  so  generally  applied  in  ecclesiastical  connexions. 
Evagrius  (vi.  sx)  mentions  the  gift  of  a^ufuor^piov  by  the  con- 
temporary Chosroes  of  Persia  to  the  church  of  Jerusalem;  and 
all  the  Oriental  liturgies  of  this  period  provide  special  prayers 
for  the  thurification  of  the  eucharistic  elements.  The  oldest 
Ordo  Romanus,  which  perhaps  takes  us  back  to  within  a  century 
of  Gregory  the  Great,  enjoins  that  in  pontifical  masses  a  sub- 
deacon,  with  a  golden  censer,  shall  go  before  the  bishop  as  he 
leaves  the  secretarium  for  the  choir,  and  two,  with  censers, 
before  the  deacon  gospeller  as  he  proceeds  with  the  gospel  to 
the  ambo.  And  less  than  two  centuries  afterwards  we  read  an 
order  in  one  of  the  capitularies  of  Hincmar  of  Reims,  to  the 
effect  that  every  priest  ought  to  be  provided  with  a  censer  and 
incense.  That  in  this  portion  of  their  ritual,  however,  the 
Christians  of  that  period  were  not  universally  conscious  of  its 
direct  descent  from  Mosaic  institutions  may  be  inferred  perhaps 
from  the  "  benediction  of  the  incense  "  used  in  the  da.y%  of 
Charlemagne,  which  runs  as  follows:  **  May  the  Lord  bless 
this  incense  to  the  extinction  of  every  noxious  smell,  and  kindle 
it  to  the  odour  of  its  sweetness."  Even  Thomas  Aquinas  (p.  iii. 
qu.  83,  art.  5)  gives  prominence  to  this  idea. 

The  character  and  order  of  these  historical  notices  of  incense 
would  certainly,  were  there  nothing  else  to  be  considered,  justify 
the  conclusion  hitherto  generally  adopted,  that  its  use  was  wholly 
unknown  in  the  worship  of  the  Christian  Church  before  the  sih 
century.  On  the  other  hand,  we  know  that  in  the  first  Christian 
services  held  in  the  catacombs  under  the  city  of  Rome,  incense 
was  burnt  as  a  sanitary  fumigation  at  least.  TertuUian  also 
distinctly  alludes  to  the  use  of  aromatics  in  Christian  burial. 
"  the  Sabaeans  will  testify  that  more  of  their  merchandise,  and 
that  more  costly,  is  lavished  on  the  burial  of  Christians,  than  in 
burning  incense  to  the  gods."  And  the  whole  argument  from 
analogy  is  in  favour  of  the  presumption  of  the  ceremonial  use 
of  incense  by  the  Christians  from  the  first.  It  b  natural  that 
little  should  be  said  of  so  obvious  a  practice  until  the  fuller  * 
development  of  ritual  in  a  later  age.  The  slighting  references 
to  it  by  the  Christian  fathers  are  no  more  an  argument  against 
its  existence  in  the  primitive  church  than  the  similar  denuncia- 
tions by  the  Jewish  prophets  of  burnt-offerings  and  sacrifices 
are  any  proof  that  there  were  no  such  rites  as  the  offering  -^f 
incense,  and  of  the  blood  of  bulls  and  fat  of  rams,  in  the  worship 
of  the  temple  at  Jerusalem.  There  could  be  no  real  offence  to 
Christians  in  the  buning  of  incense.    Malachi  (i.  1 1 )  had  already 
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foretold  the  time  when  among  the  Gentfles,  in  every  place, 
incense  should  be  offered  to  God.  Gold,  with  myrrh  and  frank- 
incense were  offered  by  the  Persian  Magi  to  the  infant  Jesus  at 
lus  birth;  and  in  Revelation  vxii.  3,  4,  the  image  of  the  offering 
of  incense  with  the  prayers  of  the  saints,  before  the  throne  of 
God,  is  not  without  its  significance.  If  also  the  passage  in 
Ambrose  of  Milan  (on  Luke  i.  xx),  where  he  q>eaks  of  "  us  "  as 
"  adolentes  altaria  "  is  to  be  traiislated  "  incensing  the  altars," 
and  taken  literally,  it  is  a  testimony  ta  the  use  of  incense  by  the 
Christian  Church  in,  at  least,  the  4th  century.  But  the  earliest 
express  mention  of  the  censing  of  the  altar  by  Christian  priests 
is  in  ''  the  works,"  first  quoted  in  the  6th  century,  attributed 
to  "  Dionysius  the  Areopagite,"  the  contemporary  of  St  Paul 
(Acts  zvii.  34). 

The  Missal  of  the  Roman  Church  now  enjoins  incensation 
before  the  introit,  at  the  g(»pel  and  again  at  the  offertory,  and 
at  the  elevation,  in  every  high  mass;  the  use  of  incense  also 
occurs  at  the  exposition  of  the  sacrament,  at  consecrations  of 
churches  and  the  like,  in  processions,  in  the  office  for  the  burial 
of  the  dead  and  at  the  exhibition  of  relics.  On  high  festivals 
the  altar  is  censed  at  vespers  and  lauds. 

In  the  Church  of  England  the  use  of  incense  was  gradually 
abandoned  after  the  reign  of  Edward  VI.,  until  the  ritualistic 
revival  of  the  present  day.  Its  use,  however,  has  never  been 
abolished  by  law  A  "  Form  for  the  Coixsecration  of  a  Censer  " 
occurs  in  Bancroft's  Form  of  DedicaUon  and  Consecration  of  a 
Church  or  Chapd  (1685).  In  various  works  of  reference  (as,  for 
example,  in  N<^es  and  Queries ^  3rd  ser.  voL  viii.  p.  xx)  numerous 
sporadic  cases  are  mentioned  in  which  incense  appears  to  have 
been  burnt  in  churches;  the  evidence,  however,  docs  not  go 
so  far  as  to  show  that  it  was  used  during  divine  service,  least  of 
all  that  it  was  used  during  the  commumon  office.  At  the  corona- 
tion of  George  HI.*  one  of  the  king's  grooms  appealed  "  in  a 
scarlet  dress,  holding  a  perfuming  pan,  burning  perfumes,  as 
at  previous  coronations." 

In  1899,  on  the  appeal  of  the  Rev.  H.  Westall,  St  Cuthbert's, 
London,  and  the  Rev.  £.  Ram,  St  John's,  Norwich,  against  the 
use  of  incense  in  the  Church  of  England,  the  archbishops  of 
C^mterbury  (Dr  Temple)  and  York  (Dr  Madagan)  supported 
the  appeal.  Their  decision  was  reviewed  by  Chancellor  L.  T. 
Dibdin  in  the  xoth  edition  of  the  Encyclopaedia  Britannica^  and 
the  expodtion  given  by  Sir  Lewis  Dibdin  of  the  whole  question 
of  the  use  of  incense  in  the  Church  of  England  may  here  be 
interpolated.  (G.  B.) 

Incense  in  the  Church  of  England. — Mr  Scudamore  (Notitia 
Euchartslica,  2nd  ed.  pp.  X4X-X42)  thus  describes  the  method 
and  extent  of  the  employment  of  incense  at  the  mass  prior  to 
the  Reformation: — 

"  According  to  the  use  of  Sarum  (and  Bangor)  the  priest,  after 
being  himself  censed  by  the  deacon,  censed  the  altar  t>efore  the 
Introit  b«;an.  The  York  rubric  directed  him  to  do  it  immediately 
after  the  first  saying  of  the  Introit,  which  tn  England  was  thrice  said. 
The  Hereford  missal  gives  no  direction  for  censing  the  altar  at  that 
time.  The  middle  of  the  altar  was  censed,  according  to  Sarum, 
Bangor  and  Hereford,  before  the  rcadine  of  the  GospcL  According 
to  Sarum  and  Bangor,  the  thurible,  as  well  as  the  lights,  attended  the 
Gospel  to  the  lectern.  Perhaps  the  York  rubric  implies  that  this  was 
done  when  it  orders  (which  the  others  do  not)  the  thurible  to  be 
carried  round  the  choir  with  the  Gospel  while  the  Creed  was  t>eing 
sung.  In  the  Sarum  and  Bangor,  the  priest  censed  theoblationsaftcr 
offering  them :  then  the  space  between  himself  and  the  altar.  He 
was  then,  at  Sarum,  censed  by  the  deacon,  and  an  acolyte  censed  the 
choir;  at  Bangor  the  Sinutrum  Comu  of  the  altar  and  the  relics  were 
censed  instead.  York  and  Hereford  ordered  no  censing  at  the 
offertory  There  is  reason  to  think  that,  notwithstanding  the  order 
for  the  use  of  incense  at  every  celebration,  it  was  in  pcacticc  burnt 
only  on  high  festivals,  and  then  only  in  rich  churches,  down  to  the 
period  of  the  Reformation  In  most  parishes  its  costliness  alone 
would  preclude  its  daily  use,  while  the  want  of  an  assistant  minister 
would  be  a  very  common  reason  for  omitting  the  rite  almost  every- 
where. Incense  was  not  burnt  in  pnvate  masses,  so  that  the  dersy 
were  accustomed  to  celebrations  without  it,  and  would  naturally 
forego  it  on  any  plausible  ground." 

The  ritual  of  the  mass  remained  tinchanged  until  the  death  of 
Henry  VIII.  (Ja^n*  »^t  XS47)-  In  March  1548  the  Order 
of  the  Communion  was  published  and  commanded  to  be  used 


by  royal  proclamation  in  the  name  of  Edward  VL  It  was  the 
precursor  of  the  Prayer  Bode,  and  supplemented  the  accustomed 
Latin  service  by  additions  in  English  to  provide  for  the  com* 
munion  of  the  people  in  both  kinds.  But  it  was  expressly  stated 
in  a  rubric  that  the  old  service  of  the  mass  was  to  proceed  without 
variation  of  any  rite  or  ceremony  tmtil  after  the  priest  had 
received  the  sacrament,  that  is,  until  k>ng  after  the  last  of  the 
three  occasions  for  the  use  of  inceme  explained  above.  Bat  on 
Whitsunday  1549  the  first  Prayer  Book  of  Edward  VL  came 
into  use  under  an  Act  of  Parliament  (2  and  3  Ed.  VL  ch.  x,  the 
first  Act  of  Uniformity)  which  required  its  exclusive  use  in 
pubh'c  worship  so  as  to  supersede  all  other  forms  of  service. 
Another  Act,  3  and  4  Ed.  VI.  ch.  10,  requi^  the  old  service 
books  to  be  delivered  up  to  be  destroyed.  The  first  Prayer 
Book  does  not  contain  any  direction  to  use  or  any  mention  of 
incense.  It  has  been  and  still  is  a  keenly  controverted  quest  on 
whether  incense  did  or  did  not  continue  to  be  in  ceremonial 
use  under  the  first  Prayer  Book  or  during  the  rest  of  Edward  VL*s 
reign.  No  evidence  has  hitherto  been  discovered  which  justifies 
us  in  answering  this  question  in  the  affirmative.  The  second 
Prayer  Book  of  Edward  VI.  (xss2),  published  under  the  authority 
of  the  second  Act  of  Uniformity  (5  and  6  Ed.  VL  ch.  x),  contains 
no  reference  to  incense.  Edwaird  VI.  died  on  the  6th  July 
XS53*  Queen  Mary  by  statute  (x  Mary,  sess.  3,  ch.  2)  abolished 
the  Prayer  Book,  repealed  the  Aas  of  Uniformity  and  restored 
"  divine  service  and  admmistration  of  sacraments  as  were  most 
commonly  used  in  England  in  the  last  year  of  Henry  VIII." 
The  ceremonial  use  of  incense  thus  became  again  an  undoubted 
part  of  the  communion  service  in  the  Church  of  En^and.  A 
proclamation  issued  (December  6,  1553)  directed  the  church- 
wardens to  obtain  the  proper  ornaments  for  the  churches;  and 
the  bishops  (at  any  rate  Bishop  Bonner,  see  Visitation  Artidts 
iSS4f  Caxdwell's  Doc.  Ann.  i.  X49-X53)  in  their  visitatiotis 
inquired  whether  censers  had  been  furnished  for  use.  Mary 
died  on  the  xjth  of  November  x  558.  On  the  24lh  of  June  1559  the 
second  Prayer  Book  of  Edward  VI.  (with  a  few  alterations  having 
no  reference  to  incense)  was  again  established,  under  the  authority 
of  the  third  Act  of  Uniformity  (t  Elia.  ch.  2),  as  the  exdusive 
service  book  for  public  service.  There  is  no  evidence  of  the 
ceremonial  use  of  incense  under  Elizabeth's  Prayer  Book,  or  under 
the  present  Prayer  Book  of  X662  (established  by  the  fourth  Act 
of  Uniformity,  X3  and  X4  Charles  II.  ch.  4)  until  the  middle  of  the 
X9th  century;  and  there  is  no  doubt  that  as  a  ceremony  of  divine 
worship,  whether  at  the  Holy  Communion  or  at  other  stfvices» 
it  was  entirely  disused.  There  are,  however,  a  good  many  in- 
stances recorded  of  what  has  been  called  a  fumigatory  use  of 
frankincense  in  churches,  by  which  it  was  sought  to  purify  the  air, 
in  times  of  public  sickness,  or  to  dispel  the  foulness  caused  by 
large  congregations,  or  poisonous  gases  arising  from  iU-oon- 
structed  vaults  under  the  church  floor  It  seems  also  to  have 
been  used  for  the  purpose  of  creating  an  agreeable  perfume  on 
great  occasions,  e.g.  the  great  ecclesiastical  feasts.  But  this  use 
of  incense  must  be  carefully  distinguished  from  its  ceremonial 
use.  It  was  utilitarian  and  not  symbolical,  and  from  the  nature 
of  the  purpose  in  view  must  have  taken  place  before,  rather  than 
during,  service.  Of  the  same  character  is  the  use  of  incense 
carried  in  a  perfuming  pan  before  the  sovereign  at  his  oonmatioa 
in  the  procession  from  Westminster  Hall  to  the  Abbey.  This 
observance  was  maintained  from  James  11. 's  coronation  to  that 
of  George  III.  In  the  general  revival  of  church  ceremonial 
which  accompanied  and  followed  the  Oxford  Movement  incense 
was  iK>t  forgotten,  and  its  ceremonial  use  in  the  pre-Reformatioa 
method  has  been  adopted  in  a  few  extreme  churches  since  x8sa 
Its  use  has  been  condemned  as  an  illegal  ceremony  by  the 
ecclesiastical  courts.  In  x868  Sir  Robert  Phillimore  (Dean  of 
the  Arches)  pronounced  the  ceremonial  use  of  incense  to  be 
illegal  in  the  suit  of  Martin  v.  Machonochie  (2  A.  and  E.  L.R. 
xx6).  The  case  was  carried  to  the  Privy  Council  on  appeal, 
but  there  was  no  appeal  on  the  question  of  incense.  Again, 
in  1870,  the  ceremonial  use  of  incense  was  oondemxied  by  Sir 
Robert  Phillimore  in  the  suit  of  Sumner  v.  Wix  (3  A.  aad  £. 
L.R.  58). 
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Notwithstanding  these  dedstons,  it  was  insisted  by  those 
who  defended  the  revival  of  the  ceremonial  use  of  incense  that 
it  was  a  legal  custom  of  the  Church  of  England.  The  question 
was  once  more  elaborately  argued  in  May  1899  before  an  informal 
tribunal  consisting  of  the  archbishop  of  Canterbury  (Dr.  Temple) 
and  the  archbishop  of  York  (Dr.  Madagan),  at  Lambeth  Palace. 
On  the  31st  of  July  1899  the  archbishops  decided  that  the  liturgi* 
cal  use  of  incense  was  illegal.  The  Lambeth  "  opinion,"  as  it  was 
called,  failed  to  convince  the  clergy  against  whom  it  was  directed 
any  better  than  the  judgments  of  the  ecclesiastical  courts,  but 
at  first  a  considerable  degree  of  obedience  to  the  archbishops' 
view  was  shown.  Various  expedients  were  adopted,  as,  e.g., 
the  use  of  incense  just  before  the  beginning  of  service,  by  which 
it  was  sought  to  retain  incense  without  infringing  the  law  as 
laid  down  by  the  archbishops.  There  remained,  nevertheless, 
a  tendency  on  the  part  of  the  clergy  who  used  incense,  or  de«red 
to  do  so,  to  revert  to  the  position  they  occupied  before  the 
Lambeth  hearing — that  is,  to  insist  on  the  ceremonial  use  of 
incense  as  a  part  of  the  Catholic  practice  of  the  Church  of  England 
which  it  is  the  duty  of  the  clergy  to  maintain,  notwithstanding 
the  decisions  of  ecclesiastical  judges  or  the  opinions  or  arch- 
bishops to  the  contrary.  (L.  T.  D.) 

Manmjadure. — For  the  manufacture  of  the  incense  now  used 
in  the  Christian  churches  of  Europe  there  is  no  fixed  rule.  The 
books  of  ritual  are  agreed  that  Ex.  xxx.  34  should  be  taken  as 
a  guide  as  much  as  possible.  It  is  recommended  that  frank- 
incense should  enter  as  largely  as  possible  into  its  composition, 
and  that  if  inferior  materials  be  employed  at  all  they  should 
Dot  be  allowed  to  preponderate.  In  Rome  olibanum  alone  is 
employed;  in  other  places  benzoin,  storax,  lign,  aloes,  cascarilla 
bark,  cinnamon,  cloves  and  m\isk  are  all  said  to  be  occasionally 
used.  In  the  Russian  Church,  benzoin  is  chiefly  employed. 
The  Armenian  liturgy,  in  its  benediction  of  the  incense,  speaks 
of  "  this  perfume  prepared  from  myrrh  and  dnnamon." 

The  preparation  of  pastils  of  incense  has  probably  come  down 
in  a  continuous  tradition  from  ancient  Egypt,  Babylonia  and 
Phoenicia.  Cyprus  was  for  centuries  famous  for  their  manu- 
facture, and  they  were  still  known  in  the  middle  ages  by  the 
names  of  pastils  or  osselets  of  Cyprus. 

Maimonides,  in  his  More  Nevockim,  states  that  the  use  of 
incense  in  the  worship  of  the  Jews  originated  as  a  corrective 
of  the  disagreeable  odours  arising  from  the  slaughter  and  burning 
of  the  animals  offered  in  sacrifice.  There  can  be  no  doubt  that 
its  use  throughout  the  East  is  based  on  sanitary  considerations; 
and  in  Europe  even,  in  the  time  when  the  dead  were  buried  in 
the  churches,  it  was  recognized  that  the  burning  of  incense 
served  essentially  to  preserve  their  salubrity.  But  evidently 
the  idea  that  the  odour  of  a  burnt-offering  (cf.  the  KfUnfi  ^^ 
Avrit^  of  Odyss.  zii.  369)  is  grateful  to  the  deity,  being  Indeed 
the  most  essential  part  of  the  sacrifice,  or  at  least  the  vehicle 
by  which  alone  it  can  successfully  be  conveyed  to  its  destination, 
is  also  a  very  early  one,  if  not  absolutely  primitive;  and  survivals 
of  it  are  possibly  to  be  met  with  even  among  the  most  highly 
cultured  peoples  where  the  purely  symbolical  nature  of  all 
religious  ritual  b  most  clearly  understood  and  maintained. 
Some  such  idea  plainly  underlies  the  familiar  phrase  **  a  sweet 
savour/'  more  literally  "a  savour  of  satisfaction,"  whereby  an 
acceptable  offering  by  fire  is  so  often  denoted  in  the  Bible  (Gen. 
viiL  a  I ;  Lev.  L  9,  d  pasfim;  cf .  Eph.  v.  a).  It  is  easy  to  imagine 
how,  as  men  grew  in  sensuous  appreciation  of  pleasant  perfumes, 
and  in  empirical  knowledge  of  the  sources  from  which  these 
could  be  derived,  this  advance  would  naturally  express  itself, 
not  only  in  their  domestic  habits,  but  also  in  the  details  of  their 
reli^otts  ceremonial,  so  that  the  custom  of  adding  some  kind 
of  incense  to  their  animal  sacrifices,  and  at  length  that  of  offering 
it  pore  and  simple,  would  inevitably  arise.  Ultimately,  with  the 
development  of  the  spiritual  discernment  of  men,  the  "  offering 
of  incense  "  became  a  mere  symbolical  phrase  for  prayer  (see 
Rev.  V.  8,  viii.  3,  4).  Qement  of  Alexandria  expresses  this  in 
his  wdl-known  words:  **  The  true  altar  of  incense  is  the  just 
soul,  and  the  perfume  from  it  is  holy  prayer."  (So  also  Origcn, 
CmI.  C«b.  viii.   17,  20.)    The  ancients  were  familiar  with 


the  sanitary  efficacy  of  fumigations.  The  energy  with  which 
Ulysses,  after  the  slaughter  of  the  suitors,  calls  to  Euryclea  for 
"  fire  and  sulphur  "  to  purge  (literally  "  fumigate  ")  the  dining- 
hall  from  the  pollution  of  their  blood  (pd.  xxii.  481,  482)  would 
startle  those  who  imagine  that  sanitation  is  a  peculiarly  modem 
science.  There  is  not  the  slightest  doubt  that  the  censing  of 
things  and  persons  was  first  practised  as  an  act  of  purification, 
and  thus  became  symbolical  of  consecration,  and  finally  of  the 
sanctification  of  the  soul.  The  Egyptians  understood  the  use 
of  incense  as  symbolical  of  the  purification  of  the  soul  by  prayer. 
Catholic  writers  generally  treat  it  as  typifying  contrition,  the 
preaching  of  the  Gospel,  the  prayers  of  the  faithful  and  the 
virtues  of  the  saints.  (G.  B.) 

INCEST  (Lat.  incestus,  unchaste),  sexual  intercourse  between 
persons  so  related  by  kindred  or  affinity  that  legal  marriage 
cannot  take  place  between  them  (see  Marriage,  especially  the 
section  Canan  Law),  In  England  incest  formerly  was  not 
generally  treated  as  a  crimo,  although,  along  with  other  offences 
against  morals,  it  was  made  punishable  by  death  in  1650.  Since 
the  Restoration  it  had,  to  use  Blackstone's  phrase,  been  left 
to  the  "  feeble  coercion  of  the  spiritual  courts,"  but  bills  to 
make  it  a  criminal  offence  have  at  various  times  been  unsuccess- 
fully introduced  in  Parliament.  In  1908  however,  an  act  (The 
Punishment  of  Incest  Act  1908)  was  passed,  under  which  sexual 
intercourse  of  a  male  with  his  grand-daughter,  daughter,  sister 
or  mother  Is  made  punishable  with  penal  servitude  for  not  less 
than  3  or  more  than  7  years,  or  with  imprisonment  for  not  more 
than  two  years  with  or  without  hard  labour.  It  is  immaterial 
that  the  sexual  intercourse  was  had  with  the  consent  of  the 
female;  indeed,  by  s.  3  a  female  who  consents  is  on  conviction 
liable  to  the  same  punishment  as  the  male.  The  act  also  makes 
an  attempt  to  commit  the  offence  of  incest  a  misdemeanour, 
punishable  by  imprisonment  for  not  more  than  two  years  with 
or  without  hard  labour.  The  terms  "  brother  "  and  "  sister  " 
include  half-brother  and  half-sister,  whether  the  relationship 
is  or  is  not  traced  through  lawful  wedlock.  All  proceedings 
under  the  act  are  held  in  camera  (s.  5).  The  act  does  not  apply 
to  Scotland,  incest  being  punishable  in  Scots  law.  Under  the 
Matrimonial  Causes  Act  1857,  s.  37,  incestuous  adultery  is  per  se 
sufficient  ground  to  entitle  a  wife  to  divorce  her  husband.  The 
Deceased  Wife's  Sister's  Marriage  Act  1907,  s.  3,  retained  wives' 
sisters  in  the  class  of  persons  with  whom  adultery  is  incestuous. 
In  the  law  of  Scotland,  it  was,  until  the  Criminal  Procedure 
(Scotland)  Act  1887,  a  crime  nominally  punishable  with  death, 
but  the  penalty  usually  inflicted  was  penal  servitude  for  life. 
This  sentence  was  actually  pronounced  on  a  man  in  1855.  In 
the  United  States  incest  is  not  an  indictable  offence  at  common 
law,  but,  generally  speaking,  it  has  been  made  punishable  by 
fine  and  imprisonment  by  state  legislation.  It  is  also  a  punish- 
able offence  in  some  European  countries,  notably  Germany, 
Austria  and  Italy. 

INCH  (O.Eng.yiice  from  Lat.  »ncta,atwelfthpart;  cf.  "ounce," 
and  see  As),  the  twelfth  part  of  a  linear  foot.  As  a  measure  of 
rainfall  an  "  inch  of  rain  "  is  equivalent  to 'a  fall  of  a  gallon 
of  water  spread  over  a  surface  of  about  2  sq.  ft.,  or  xoo  tons 
to  an  acre. 

INCHBALD.  MRS  BUZABBTH  (x7S3'-i83i),  English  novelist, 
playwright  and  actress,  was  bom  on  the  15th  of  October  1733 
at  Standingfield,  Suffolk,  the  daughter  of  John  Simpson,  a 
farmer.  Her  father  died  when  she  was  eight  years  old.  She  and 
her  sisters  never  enjoyed  the  advantages  of  school  or  of  any 
regular  supervision  in  their  studies,  but  they  seem  to  have 
acquired  refined  and  literary  tastes  at  an  early  age.  Ambitious 
to  become  an  actress,  a  career  for  which  an  impediment  in  her 
speech  hardly  seemed  to  qualify  her,  she  applied  in  vain  for  an 
engagement;  and  finally,  in  1772,  she  abruptly  left  home  to 
seek  her  fortune  in  London.  Here  she  married  Joseph  Inchbald 
(d.  1779),  an  actor,  and  on  the  4th  of  September  made  her 
d£but  in  Bristol  as  Cordelia,  to  his  Lear.  For  several  years  she 
continued  to  act  with  him  in  the  provinces.  Her  r6lcs  included 
Anne  Boleyn,  Jane  Shore,  Calisla,  Calpumia.  Lady  Anne  in 
Richard  III.,  Lady  Percy,  Lady  Elizabeth  Grey,  Fanny  in 
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Tkt  Clandalint  Uarriagi.  DadcmoDi,  Aqiuta 
Juliet  aad  Imogm;  but  DolwithsUDdJitg  facr  ^reAt  bauty 
And  her  lutunl  aptitude  lor  acting,  her  inability  to  A«]uire 
npjd  and  easy  utlenDce  prevcDled  her  from  attaining  to  moJE 
than  very  nuxlcrale  lucceu.  After  the  death  ol  hs  husband 
«he  continued  for  ume  time  on  the  ita^;  "*Vinj  her  fitit 
London  appearance  at  CovenI  Garden  aa  Bdlatio  in  Pkilatl^ 
on  the  3Td  of  October  1780.  Her  lucceaa,  however,  at  an  author 
led  hei  to  retire  in  1  jSg.    Sh«  died  at  KeniinslOD  Houie  00  the 

Mis.  Inchbald  wrote  or  adapted  nineteen  plays,  mid  tome 
of  Ihem,  opesiaUy  Wita  oi  They  Wat  aiul  Uaidi  <u  Tkry  An 
(t;97),  were  (or  a  time  very  luccenful.  Among  the  oihen  may 
bemeolioned/'Uli'Iyini  WMal  (translated  into  German,  Leiptig, 
1793);  SiHli  nmti  A"  Ul^Y.  Tht  Martiid  Um;  Tit 
WeUi-t  Day.  Tkt  ItidrntU  Hour;  Etoyont  ku  kit  Pa^t; 
and  Lutrr'i  Vaut.  She  also  edited  a  collection  of  the  Briiiik 
Tkiabr,  with  biographical  and  critical  remaiki  (>5  voli.,  i8<^ 
tio)):  a  CcBalim  of  Faros  (7  vol*.,  1S09};  and  Tki  UaUm 
Tkcalre  (10  vols.,  1S04).  Her  fame,  however,  rsti  chiefiy  on 
ner  two  novels:  A  SimfU  Sltry  (i7gi),  and  Nalan  md  An 
(179A).  TheH workspossessmany minorfaultsandinaccurades, 
bill  on  the  whole  thdr  style  is  easy,  natural  and  gracefldj  and 
if  they  arc  tainted  in  some  degree  by  a  morbid  and  eaaggerated 
Bcritiiiicnt,  and  display  none  of  that  faculty  of  creation  possessed 

deep  and  pure  feeling  pervading  them,  secured  for  them  a  wide 
popularity. 

Mn  Inchbald  deatroycd  an  autobiography  for  which  ibc  had  been 
otfeml  £1000  bv  Phjilipi  the  publitlier:  Out  her  Memevi,  compiled 
by  J.  floadcD.chielly  trofln  her  private  journal,  appeared  in  [S^  in 

in  Sia'ii  oj  a  Girllaad,  b^   Frances  Ann   KeoUe  (1S7S).     Her 

IKCBignin,  NURROUQH  O'BRIEM,  ist  Eau.  or  (c.  1614- 
1674),  Irish  soldier  and  italisnian,  was  the  ton  ol  Dennod 
O'Brien,  jth  Baron  Inchiquin  <d.  1614),  He  belonged  to  a  great 
family  which  traced  its  descent  10  Brian  Boroimhe.  kinfof  Ireland, 


arTBOgcment  his  earldom  passed  to  his  r 
Conor  O'Brien  (d.  IJ19),  the  lul  indepeni 
(sec  TttOHOKS,  Euu  of),  leaving  only  hi 
by  his  son  Dermod  {d.  1137),  the  snccsti 


ideailolThomood 
w  Donogh,  son  of 


Irelind.    In  i(Sj4  Chart 
were  furtly  spent  in  Fi 

His  ion  William,  thi 


the  3rd  m 
eaildom  t 


10  became  6lh  baron  of  Inchiquin 
iiry  eipcrience  in  Italy,  and  then 
-president  of  Munsler.     He  look  1 

llowing  year,  and  during  the  Civil  W, 
uJc  him  president  of  Munster.  Early 
d  for  his  (oinier  master  Charles  I.,  ai 
flught  to  uphold  the  royalist  cause 
.11.  made  him  an  earl.  Hi*  later  yea 
iHx  and  in  Spain,  but  he  had  returned 
on  the  9lb  ol  S^tember  1674. 
jnd  eari  fc.  1638-1651),  served  uni 


id  for  a 
jf  WiUinm  HI.  ii 


The  baroi 


where  he  died  in  January 


1.  (.* 


ie  first  baron  and  1 
O'Brien  ((i). 

INCLBDOH.    CRARLBS     BBKJAHIH     (1763-1S16).    English 
linger,  son  of  a  doctor  In  Cornwall,  bc^in  a*  a    '    '   ' 
Eielet,  bui  then  went  into  the  navy.    Hti  Bne 


however,  attracted  general  attentioQ,  and  in  17S3  be  At 

seek  his  fortune  on  the  stage.     After  various  pntvincia] 

>earatlCfa  he  made  a  great  success  tn  1 700  at  CovenI  Gardeis, 

t  thenceforth  was  the  principal  English  tenor  ol  his  day.    He 

aang  both  in  opera  and  in  oratorio,  but  his  chief  popularity  lay 

n  his  delivery  ol  ballads,  such  a*  "  Sally  in  our  Alley,"  "  Black- 

:yed  Susan,"  "  The  Arethusa,"  and  anything  of  a  hold  and  manly 

ypc.    He  touted  b  Ametica  In  1S17;  and  on  retiring  in  iBii 

im  the  operatic  stage,  he  travelled  through  (he  proviDcci 

nth   an  entertainment   called   "The   Wandering   MelwUsI." 

He  died  of  paialyu  at  Wonxster  on  the  nth  at  Febmaiy 

1S16. 

(Dip   Cixcix).      Two   distinct   daaaes   of 
ed  for  meaanring  the  dip  (see  Maghetism, 
TEamtUAi.)  or  inclination  of  the  earth '1  magnetic  field  to  tlie 
iriionul,  namely  (t)  dip  drdei,  and  (i)  inductioo  indiiiio- 

Dip  Citdit. — In  the  case  of  the  dip  cirde  Ibe  direction  oi 

e  earth's  magnetic  field  is  obtained  by  oboerving  the  position 

ol  the  axis  of  a  nugneiiud  needle  lo  supported  a*  to  be  free 

ital  axis  passing  through  il*  centre  ol 


if  flat  loaens^.-slkaped 

01   cm.  thick,   and 

'     <A    han) 


have  been  used, 
dip  observed 


sidcrably  larger  than  the  above 

slv>wed  that  the  valuer  for  the 
.  m.  long,  was  about  i'  len  than 
witn  the  0  cm.  needles,  and  A.  Schuster  {Pka.  Hat..  iSgi  (j|. 
31,  p.  a7S)  has  shown  that  the  difference  is  due  to  Ibe  appreciable 
bending  of  the  longer  needles  owing  to  their  weight. 

When  In  use  the  dip  needle  is  supported  on  two  agale  knife- 
edga,  so  that  its  aile  is  on  the  aiis  of  a  vertical  divided  circle. 
on  which  the  positions  of  the  ends  of  the  needle  ue  either  directly 
observed  by  means  of  two  reading  lenses,  in  which  case  ihe  cirde 
is  generally  divided  into  third*  of  a  degree  »  that  it  can  by 


;ing  adjusted  so  ■ 
of  the  needle,    Twoy-snapea 
10  raise  Ihe  needle  liom  the  ag 
aile  being  it  the  centre  of  tht 


he  image  of  the 
I  lifteis  actuiied 
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The  sappoits  for  the  needle,  and  a  hoz  to  protect  the  needle 
from  draughts,  as  well  as  the  vertical  circle,  can  be  rotated 
about  a  vertical  axis,  and  their  azimuth  read  off  on  a  horisontal 
divided  circle.  There  are  also  two  adjustable  stops  which  can 
be  set  in  any  position,  and  allow  the  upper  part  of  the  instrument 
to  be  rotated  through  exactly  x8o*  without  the  necessity  of 
reading  the  horizontal  circle. 

When  making  a  determination  of  the  dip  with  the  dip  circle, 
a  number  of  separate  readings  have  to  be  made  in  order  to 
eliminate  various  instrumental  defects.  Thus,  that  side  of  the 
needle  on  which  the  number  is  engraved  being  called  the  face 
of  the  needle,  and  that  side  of  the  protecting  box  next  the  vertical 
circle  the  face  of  the  instrument,  both  ends  of  the  needle  are 
observed  in  the  following  relative  positions,  the  instrument 
being  in  every  case  so  adjusted  in  azimuth  that  the  axle  of  the 
needle  points  magnetic  east  and  west.* — 

i  Face  of  iiutrument  east  and  face  of  needle  next  to  face  of 

Autrument ; 
S.  Face  of  instrument  west  and  Csce  of  needle  next  to  face  of 

instninient ; 
iiL  Face  of  inatrunient  west  and  face  of  needle  away  from  fsoe  of 

instrument; 
iv.  Face  of  instrument  east  and  Csce  of  needle  away  from  fsoe  of 


Nest  the  direction  of  magnetization  of  the  needle  is  reversed 
by  stroking  it  a  number  of  times  with  two  strong  permanent 
magnets,  when  the  other  end  of  the  needle  dips  and  the  above 
four  sets  of  readings  are  repeated.  The  object  in  reading  both 
ends  of  the  needle  is  to  avoid  error  if  the  prolongation  of  the  axle 
of  the  needle  docs  not  pass  through  the  centre  of  the  vertical 
circle,  as  also  to  avoid  error  due  to  the  eccentricity  of  the  arm 
which  carries  the  reading  microscopes  and  verniers.  The 
reversal  of  the  instrument  between  (i.)  and  (ii.)  and  between  (iii.) 
and  (iv.)  is  to  eliminate  errors  due  to  (a)  the  line  joining  the 
teres  of  the  vertical  circle  not  being  exactly  horizontal,  and  (6) 
the  agate  knife-edges  which  support  the  needle  not  being  exactly 
horizontal.  The  reversal  of  the  needle  between  (ii.)  and  (iii.)  is 
to  eliminate  errors  due  to  <a)  the  magnetic  axis  of  the  needle 
not  coinciding  with  the  line  joining  the  two  points  of  the  needle, 
and  (A)  to  the  centre  of  gravity  of  the  needle  being  displaced 
from  the  centre  of  the  axle  in  a  direction  at  right  angles  to  the 
length  of  the  needle.  The  reversal  of  the  poles  of  the  needle 
is  to  counteract  any  error  produced  by  the  centre  of  gravity 
of  the  needle  being  displaced  from  the  centre  of  the  axle  in  a 
direction  parallel  to  the  length  of  the  needle. 

^For  use  at  sea  the  dip  circle  was  modified  by  Robert  Were 
Fox  (Anmais  of  EleetricUy^  1839,  3,  p.  a88),  who  used  a  needle 
having  pointed  axles,  the  points  resting  in  jewelled  holes  carried 
by  two  uprights,  so  that  the  movement  of  the  ship  docs  not 
cause  the  axle  of  the  needle  to  change  its  position  with  reference 
to  the  vertical  divided  circle.  To  counteract  the  tendency  of 
the  axle  to  slick  in  the  bearings,  the  instrument  is  fitted  with 
a  knob  on  the  top  of  the  box  protecting  the  needle,  and  when  a 
reading  is  being  taken  this  knob  is  rubbied  with  an  ivory  or  horn 
disk,  the  surface  of  which  is  corrugated.  In  this  way  a  tremor  is 
caused  which  is  found  to  assist  the  needle  in  overcoming  the 
effects  of  friction,  so  that  it  takes  up  its  true  position.  In  the 
Creak  modification  of  the  Fox  dip  circle,  the  upper  halves  of 
the  jewels  which  form  the  bearings  are  cut  away  so  that  the 
needle  can  be  easily  removed,  and  thus  the  reversals  necessary 
when  making  a  complete  observation  can  be  performed  (see 

also  MACMKTO-METEt). 

imdmctiom  iMclimonulers. — ^The  principle  on  which  induction 
indinoraeteTs  depend  is  that  if  a  coil  of  insulated  wire  is  spun  about 
a  diameter  there  will  be  an  alternating  current  induced  in  the 
coil,  unless  the  axis  about  which  it  turns  is  parallel  to  the  lines 
of  force  of  the  earth's  field.  Hence  if  the  axis  about  which  such 
a  toil  spins  is  adjusted  till  a  sensitive  galvanometer  connected 
to  the  coil  through  a  commutator,  by  which  the  alternating 
cYirrcttt  is  converted  into  a  direct  current,  is  undeflected,  then 
the  axis  must  be  parallel  to  the  lines  of  force  of  the  earth's  field, 
and  hence  the  inclinstlon  of  the  axis  to  the  horizontal  is  the  dip. 
The  introduction  and  perfection  of  this  type  of  inclinometer 


is  almost  entirely  due  to  H.  Wild.  His  form  of  instrument 
for  field  observations*  consists  of  a  coil  10  cm.  in  diameter, 
containing  about  1000  turns  of  siIk>covered  copper  wire,  the 
resistance  being  about  40  ohms,  which  is  pivoted  inside  a  metal 
ring.  This  ring  can  itself  rotate  about  a  horizontal  axle  in  its 
own  plane,  this  axle  being  at  right  angles  to  that  about  which 
the  coil  can  rotate.  Attached  to  the  axle  of  the  ring  is  a  divided 
circle,  by  means  of  which  and  two  reading  microscopes  the 
inclination  of  the  axis  of  rotation  of  the  coil  to  the  horizontal 
can  be  read.  The  bearings  which  support  the  horizontal  axle 
of  the  ring  are  mounted  on  a  horizontal  annulus  which  can  be 
rotated  in  a  groove  attached  to  the  base  of  the  instrument, 
as  so  to  allow  the  azimuth  of  the  axle  of  the  ring,  and  hence 
also  that  of  the  plane  in  which  the  axis  of  the  coil  can  move, 
to  be  adjusted.  The  coil  is  rotated  by  means  of  a  flexible  shaft 
worked  by  a  small  cranked  handle  and  a  train  of  gear  wheels. 
The  terminals  of  the  coil  are  taken  to  a  two-part  commutator 
of  the  ordinary  pattern  on  which  rest  two  copper  brushes  which 
are  connected  by  flexible  leads  to  a  sensitive  galvanometer. 
The  inclination  of  the  axis  of  the  coil  can  be  roughly  adjusted 
by  hand  by  rotating  the  supporting  ring.  The  final  adjustment 
is  made  by  means  of  a  micrometer  screw  attached  to  an  arm 
which  is  clamped  on  the  axle  of  the  ring. 

When  making  a  measurement  the  azimuth  circle  is  first  set 
horizontal,  a  striding  level  placed  on  the  trunnions  which  carry 
the  ring  being  used  to  indicate  when  the  adjustment  is  complete. 
The  striding  level  is  then  placed  on  the  axle  which  carries  the 
coil,  and  when  the  bubble  is  at  the  centre  of  the  scale  the  micro- 
scopes are  adjusted  to  the  zeros  of  the  vertical  circle.  A  box 
containing  a  long  compass  needle  and  having  two  feet  with 
inverted  V's  is  placed  to  rest  on  the  axle  of  the  coil,  and  the 
instrument  is  turned  in  azimuth  till  the  compass  needle  points 
to  a  lubber  line  on  the  box.  By  this  means  the  axis  of  the  coil 
is  brought  into  the  magnetic  meridian.  The  commutator  being 
connected  to  a  sensitive  galvanometer,  the  coil  is  rotated,  and 
the 'ring  adjusted  till  the  galvanometer  is  undefiected.  The 
reading  on  the  vertical  circle  then  gives  the  dip.  By  a  system 
of  reversals  slight  faults  in  the  adjustment  of  the  instrument 
can  be  eliminated  as  in  the  case  of  the  dip  circle.  With  such 
an  instrument  it  is  <;laimed  that  leadings  of  dip  can  be  made 
accurate  to  >oo-x  minutes  of  arc. 

The' form  of  Wild  inductor  for  use  in  a  fixed  observatory 
differs  from  the  above  in  that  the  coil  consists  of  a  drum-wound 
armature,  but  without  iron,  <^  which  the  length  is  about  three 
times  the  diameter.  This  armature  has  its  axle  mounted  in  a 
frame  attached  to  the  sloping  side  of  a  stone  pillar,  so  that  the 
axis  of  rotation  is  approximately  parallel  to  the  lines  of  force 
of  the  earth's  field.  By  means  of  two  micrometer  screws  the 
inclination  of  the  axis  to  the  magnetic  meridian  and  to  the 
horizontal  can  be  adjusted.  The  armature  is  fitted  with  a  com- 
mutator and  a  s)^tem  of  gear  wheels  by  means  of  which  it  can 
be  rapidly  rotated.  The  upper  end  of  the  axle  carries  a  plane 
mirror,  the  normal  to  which  is  adjusted  parallel  to  the  axis  of 
rotation  of  the  armature.  A  theodolite  is  placed  on  the  top  of 
the  pillar  and  the  telescope  is  turned  so  that  the  image  of  the 
cross-wires,  seen  by  reflection  in  the  mirror,  coincides  with  the 
wires  themselves.  In  this  way  the  axis  of  the  theodolite  telescope 
is  placed  parallel  to  the  axis  of  the  armature,  and  hence  the  dip 
can  be  read  off  on  the  altitude  circle  of  the  theodolite. 

AuTHOtiTiBS. — In  addition  to  the  references  already  given  the 
following  papers  may  be  consulted:  (1)  Admiralty  Manual  of 
Scienttfic  Infuiry^  which  contains  directions  for  making  observations 
with  a  dip  arcle ;  (2)  Stewart  and  Gee,  EUmentary  FracHcat  Pkystcs, 
which  contains  a  full  description  of  the  dip  circle  and  instructions  for 
making  a  set  of  observations;  (3)  L.  A.  Bauer,  Terrestriai  Maineltsm 
(1901),  6.  p.  31,  a  memoir  which  contains  the  results  of  a  comparison 
of  the  values  for  the  dip  obtained  with  a  number  of  different  circles; 
(4)  E.  Leyst,  Repertorium  fur  Mtttorolopf  der  kaiserl.  Akad.  der  Wiss. 
(St  Petersburg,  1887),  10.  No.  5,  contaming  a  discussion  of  the  errors 
of  dip  circles:  (5)  H.  Wild,  BuU.  de  VAcad.  Imp.  des  Sci.  dt  St 
Pilersbourg  ^March  1895),  a  paper  which  considers  the  accuracy 
(^tainable  with  the  earth  inductor.  (W  Wn.) 


^Repertmium  fUr  MeteorolegU  der  kaisrrt.  Akad.  der  Wisienstk. 
(St  Petersburg,  1893),  16,  Na  a,  or  Meteorolog,  Zeits.  (1895),  la.  p.  41. 
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Enclosuie,  in  liw,  Ibc  It 


the  [cgiilation, 


A  DOMIHI,  ■  pipat  bull,  to  nlled  Itoi 


Foitu 


Vllt.  in  ifii7.  Owing  to  the  opposition  of  the  lovereiins  of 
Europe  both  ProteXanl  and  Cillwlic,  who  regirdcd  the  bull 
■1  in  infrinfenient  ol  their  rights,  its  publication  wax  diacon- 
tinned  by  Pope  Oement  XIV.  in  1770. 

IHCOKB  TAX  in  the  United  Kingdom  1  general  Ui  on  income 
derived  from  every  BOUTce.     Although  a  gnduAled  tu  on  income 
frlain  fixed  sources  was  levied  in  14^5  and  again  in  J450, 


Engt, 


1  from  its  introduction  by  W.  Pilt  in  iji*  "granti 

war."  This  act  of  1798  merely  increased  the  duties 
assessed  taxes,  which  were  regulated  by  the  amount 
of  the  person  assessed,  provided  his  income  amount 
or  upwards.  These  duties  were  repealed  by  an  act 
Im  Geo.  HI.  c.  11),  which  imposed  a  duty  of  10%  on  aU 


between  that  amount  and  £kx 
lai  was  £6Me,(>>4  Far  the  Grsl  ye 
the  produce  dI  the  earlier  tax. 

□f  "  calleclion  at  the  source  "  ( 

in  Ihe  En^ish  Revenue  syslen 
is  mainly  lesponsi' " 


r  I60 

I.    The  produce  of  this 
impared  with  £1.855,906, 


which,  i 


it  is  collected.  The  act  of  tl 
\ii)  distributed  the  various  descriptions  oT 
rent  schedules,  known  ai  A,  B,  C,  D  and 
imposed  on  all  incomes  of  £150  a  year  and  oi 


Lt  the  so 


unchanged  but  with  va 

imposition,  regarded  as  ( 
when  it  was  reimpoaed,  tl  wu 
III,  to  be  levied  only  to  n 


om  year  to  year  with  the  prindpl 
tions  in  the  rate  until  the  dose  o 
Its  repealed.     It  wnj,  during  its  Gis 


em.     Theincon 

r  Is 

wai 

-evived  in 

1841  by  Si 

a  »  war  tax,  b 

inhir 

l.N(. 

lion,  boi 

le  amount  of 

ned  hav 

being  founi 

^uu'o^v'i^i 

'^Hr. 

iM, 

ifn.ic"™d^ 

l"^"' 

"""" 

^•P^jj 

ng  bioadlv.  a 
n  the  United 

or£.6oontho«helwctnil6oandl,oo;  01 
£400  and  £500;  olfiiooBlhoirbel-eenL 
on  IhoK  Etiwecn  £600  and  £700,    An  abal 


belwtin   ^Joo  and   £700:     Ih 
(>tt>cl*lierlw3dLii 


UiHhr  Khcdule  A  wa> 

InEni 


In  EnC^Bd  th 


Mi  from   kaodnl 
■cbedule  H  ob- 


die.,  a. 
ftc;     (0  public  pa 


>  by  law  eh; 
Ind  cdua^ul 


the  puHHses  of  schedule  A. 
might.  U  they  cho«.  be  1- 
piofiii.  Schedule  C  incluc 
l^Ayable  out  of  the  public  f  u 


. . la  unifofdAly  the  aaaic.    Under 

■Limuta  n,  a  and  D  it  B  in  Ibe  bands  of  local  aalhofkia  kiuwii  a.% 
iheCenenlorDiilcictCaiiuiDiHiaaersofTaiei.  Tbey  are  appDiBted 
by  the  Land  Tax  ConmiiAiner*  out  el  Ibeit  own  body.  ud.  aa 
TTfards  aueinneRI,  an  not  in  any  way  contioUed  by  the  ejvniii^« 
governmeni.  They  appoint  a  elcrk,  who  is  their  priadpal  oAcer  ud 
tu]  adviier.  aiieiHin  for  each  pariib  and  colMiora.  Tbm  m  an 
a|>peal  fnni  their  deciiioni  lu  the  High  C«in  of  Juuice  oa  point,  el 

and'  B  BTC  UKially  nude  every  five  yean,  and  undet  Khedule  D 
CDilimuniclliiin  ^'l£^Bli>id!  and^"h'^  public"   ao'^^n^ 


■  of  the  ce^ieciioi 


ft  And  aaluies  f  roo  pabHc 


neighbourhood  maythus  have  tl 

riiSof  puMicily.  The  ^lecia]  co , 

of  railway  companies  under  schedule  D,  and  profits  ariHAg  trotm 
foreign  «  cDkinlTl  ■ouicet  under  schedules  C  aod  D.  Ihegrmn- 
jarl  ol  the  incomef  under  ichedule  E  is  asaeseed  by  the  omiiu*- 
■onerv  for  put»lic  offices,  appointed  by  the  several  depaxtBenta  of 

Previously  to  t^OQ  the  nte  of  income  tax  bai  been  a*  faixk 
al  iM.  (in  .8ss-iSS7),_and  as  low  as  id.  (in  1874-1876).     E«rh 

of  £i,fi«6,867.' 

It  bad  long  been  fett  that  there  were  certain  inequalities  iij 
the  income  tax  which  could  be  adjusftd  without  any  cimsidcrabJc 
difficulty,  and  from  time  to  time  commiltees  have  met  and  n. 
ported  upon  the  subject.  Select  committees  repotted  io  1851' 
iSji  and  in  1861,  and  a  Departmental  Commiiiec  in  iqos-  la 
1906  a  select  committee  was  appointed  to  inquire  into  and  rrpon 
upon  the  pncticability  of  graduating  the  income  tu,  and  of 
tiifferentiating,  for  the  pi 

and   precarious  incomes-    The  xummaty  of   the  c 
contained  ia  their  Krftri  (j6s  of  iga6)  was:— 

I.  Cradiution  «f  the  income  tu  bv  an  eiteniicin  el  the  eminin> 
(vstem  of  abslemenis  is  piaclicable.  Bui  it  could  not  be  ippibed  tn 
all  incomes  from  the  highest  10  the  lowest,  wiih  satisfacnry  rvsuh^ 
The  limits  of  prudent  tuension  would  be  reached  wbea  a  la>xE  b>. 


10  becollecled  al  the  b 


collected  in  elceia  <d  whai    waa 
ividual  taxpayers.   Tboae  laoita 


'  H^P'S/^jiu",  /J^'>4  R^H  (publiihed  annually);   IhOK  iaa«d 
n  1I70  and  in  lUj  are  e^iecially  intenstiog. 
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would  not  be  cacccded  by  raising  the  tmount  of  income  oa  which 
an  abatement  would  be  allowed  to  £1000  or  even  moie. 

3.  Gfaduation  by  a  super<ux  m  practicable.  If  it  be  desired  to 
levy  a  much  higher  rate  of  tax  upon  large  incomes  (say  of  £5000 
and  upwards)  than  has  hitherto  (>een  chaiged,  a  super-tax  based 
OB  personal  declaration  would  be  a  practicable  method. 

3.  Abandonment  of  the  system  01  "  collection  at  the  source  *'  and 
adopcioo  of  the  principle  01  direct  personal  assessment  of  the  whole 
of  cachjpcnon's  income  would  be  inexpedient. 

4.  Difleieotiation  between  earned  and  unearned  incomes  is  pnc- 
ticable,  especially  if  it  be  limited  to  earned  incomes  not  exceeding 
£3000  a  ycar»  and  effect  be  given  to  it  by  charging  a  lower  rate  of  tax 
upon  them. 

S>A  compulsory  personal  declaration  from  each  individual  of 
total  net  income  in  rtaptct  of  which  tax  is  nayable  is  expedient,  and 
would  do  much  to  prevent  the  evasion  ana  avoidance  01  income  tax 
which  at  pffcaeot  prevail. 

Acting  upon  the  report  of  this  committee  the  Finance  Bill  of 
1909  was  framed  to  give  effect  to  the  principles  of  graduation 
and  differentiation.  The  rate  upon  the  earned  portion  of  incomes 
ol  penont  whose  total  income  did  not  exceed  £3000  was  left 
nachanged,  vis.  gd.  in  the  pound  up  to  £2000,  and  is.  in  the 
pound  between  £3000  and  £3000.  But  the  rate  of  is.  in  the 
pound  on  all  unearned  incomes  and  on  the  earned  portion  of 
incooics  over  £aooo  from  all  sources  was  raised  to  xs.  2d.  In 
addition  to  the  ordinary  tax  of  is.  ad.  in  the  pound,  a  super* 
tax  of  <kl.  in  the  pound  was  levied  on  all  Incomes  exceeding 
£5000  a  year,  the  super-tax  being  paid  upon  the  amount  by  which 
tbe  incomes  exceed  £3000  a  year.  A  special  abatement  of  £10 
a  child  for  every  child  under  the  age  of  ^sixteen  was  allowed  upon 
an  iaconct  under  £500  a  year.  No  abatements  or  exemptions 
were  allowed  to  perMns  not  resident  in  the  United  Kingdom, 
except  in  the  case  of  crown  servants  and  persons  residing  abroad 
on  account  of  their  health.  Certain  abatements  for  improve- 
ncnts  were  also  allowed  to  the  owners  of  land  or  bouses. 

The  estimated  increased  yield  of  the  income  Ux  for  1909- loio  on 
these  fines  was  £3,500.000,  which  excluded  the  abatements  allowed 
for  improvements.  The  super-tax  was  estimated  to  yield  a  sum  of 
Ispojooo,  which  would  be  increased  ultimately  to  £3,500,000,  when 
aD  retoma  and  assessments  were  made. 


The  foDowing  accounts  ihow  the  operation  of  the  same  system 

ol  taxation  in  other  countries: — * 

>f  lufrsiB.— The  income  tax  dates  from  1849,  but  the  existing  tax, 
which  is  arranged  on  a  progressive  system,  came  into  force  on  the 
1st  of  lanuary  1898.  Tne  tax  b  levied  on  net  income,  deductions 
from  tne  grass  income  being  allowed  for  upkeep  of  business,  houses 
and  lands,  for  premiums  paid  for  insurance  against  injuries,  for 
iiileiest  on  business  and  private  debts,  and  for  payment  of  taxes 
other  than  income  tax.  Incomes  under  £^  a  year  are  exempt,  the 
rale  of  uxatioo  at  the  firrt  stage  (£53)  being  0*6  of  the  income;  at 
the  twelfth  stage  (£100)  the  rate  is  i  %.  at  the  twenty-seventh  suge 
(£300)  it  rises  to  a  %.at  the  forty-thiiftl  stage  (£tooo)  it  is  3  %,  and 


£8750  are  taxed 
Certaii 


£8333  and  £8750  J«y  £387,  loa.;  incomes  over 
£30.  6a.  8d.  at  each  suoccanve  stage  of  £417,  los.  Certain  persons 
are  esrmpc  from  the  tax,  via.  ^— (a)  the  emperor;  (6)  members  of  the 
imperial  family,  as  far  as  regards  such  sums  as  they  receive  as  allow> 
aoccs:  (<)  the  diplomatic  coripa,  the  consular  corps  who  are  not 
Aostnaa  citiaens,  and  the  official  staffs  and  foreien  servants  of  the 
embassies,  legations  and  consulates:  (tf)  such  people  as  are  exemi>ted 
by  treaty  or  by  the  law  of  nations;  (r)  people  in  posttession  of  pensions 
from  tbe  Order  of  Maria  Theresa,  ana  those  who  receive  pensions  on 
account  of  wounds  or  the  pension  attached  to  the  medal  tor  bravery, 
are  enaspCcd  as  far  as  the  pensions  are  concerned;  (j)  officers, 
ckapiaias  and  men  of  the  army  and  navy  have  no  tax  levied  on  their 
pay;  (f)  alt  other  miKtary  penons,  and  such  people  as  are  included 
m  tbe  scheme  of  mobilisation  are  exempted  from  any  tax  on  their 
pay.  Special  allowances  are  made  for  incomes  deriveu  from  labour, 
riihcr  physical  or  mental,  as  well  as  for  a  family  with  several  children. 
There  are  also  special  exemptions  in  certain  cases  where  the  annual 
income  does  not  exceed  £4167,  loa..  vb. — (a)  specbl  charges  for 
cdocatia^  children  who  may  be  blind,  deaf,  dumo  or  crippled;  (6) 
expense  in  maintaining  poor  relations;  (<)  perpetual  illness;  (d) 
drots:  U)  specbl  misionunes  caused  by  hre  or  floods;  (/)  being 
called  out  for  military  service.  The  lax  b  assessed  usually  on  a  direct 
return  from  the  individual  taxpayer,  except  in  the  cases  of  fixed 

I  la  Appendix  No.  4  to  the  Rtport  from  the  SeUtt  Committet  oh 
imcmm  fax  (1906).  will  be  found  a  valuable  list  (prepared  in  the 


LArary  of  the  Lxmdon  School  of  Economics)  of  references  to  the 
graduaiioa  of  the  income  tax  and  tbe  distribution  of  incomes  both 
m  tkt  United  Kingdom  and  in  other  countries. 


salaries  and  wages,  on  which  the  tax  is  collected  from  the  employer, 
who  either  deducts  it  from  the  salary  of  the  employee  or  pays  it  out 
of  hb  own  pocket.  The  tax,  which  is  assessed  on  the  income  of  the 
previous  year,  b  paid  direct  to  the  collector's  office  in  two  instal- 
ments— one  on  the  ist  of  June  and  the  other  on  the  ist  of  December. 

Betiium. — No  income  tax  proper  exbts  in  Belgium,  but  there  b  a 
state  tax  of  3  %  on  the  dividends  of  joint  stock  companies. 

Denmark. — ^Income  ux  is  levied  under  a  law  of  the  15th  of  May 
1903.  Incomes  under  3000  kroner  pay  a  tax  of  1*3  %;  under  3000 
kroner,  1*4  %;  under  4000  kroner,  1*5  %;  under  6000  kroner,  i-o  %; 
under  8000  kroner,  17  %;  under  10,000  kroner,  1*8  %;  under 
1^.000  kroner,  L'O  %;  under  30,000  kroner,  3*o  %  and  for  every 
additbnal  10,000  kroner  up  to  100,000  kroner  i  %,  incomes  of  100,000 
kroner  and  upwards  paying  3'S  %.  Exempt  from  the  duty  arc — 
the  king,  memben  of  the  royal  lamUy  and  the  civil  list;  the  legations, 
staffs  and  consular  officers  of  foreigp  powera  (not  being  Danish 
subjects) ;  foreigners  temporarily  resident  in  the  country;  mortgage 
societies,  credit  institutions,  savings  and  loan  banks.  The  increase 
in  capital  resulting  from  an  increase  in  value  of  properties  b  not 
deemed  income — on  the  other  hand  no  deduction  in  income  b  made 
if  such  properties  decrease  in  value — nor  are  daily  payments  and 
travelling  expenses  received  for  the  transaction  of  business  on  public 
servke,  u  the  person  has  thereby  been  obliged  to  reside  outside  hb 
own  parish.  Certain  deductions  can  be  made  in  calculating  income 
— such  as  working  expenses,  office  expensesu  pensions  and  other 
burthens,  amounts  paid  for  direct  taxation,  dues  to  commune  and 
church,  tithe,  tenant  and  farming  chargeiL  heire'  allowances  and 
simiUr  burthens;  interest  on  mortgages  and  other  debts,  and  what 
has  been  spent  for  necesuiy  maintenance  or  insurance  of  the 
property  of  the  taxpayer.  There  are  also  certain  exemptions  with 
respect  to  companies  not  having  an  establbhment  in  the  country. 

Franco. — ^There  b  no  income  tax  in  France  corresponding  exactly 
to  that  levied  in  the  United  Kingdom.  There  are  certain  direct 
taxes,  such  as  the  taxes  on  buildinn,  ^joaadlr  m06t/ibv,and  doore 
and  windows  {impdU  do  ripartition) — the  tax  levied  on  income  from 
land  and  from  all  trades  and  professions  {impdls  do  auoliU)  whkh 
bear  a  certain  resemblance  to  portions  of  the  British  income  tax 
fsce  France:  Finance).  From  time  to  time  a  graduated  income  tax 
nas  been  under  discussion  in  the  French  Chambers,  the  proposal  being 
to  substitute  such  a  tax  for  the  exbting  (personnoUe  mah^n)  and  doore 
and  windows  taxes,  but  no  agreement  on  the  matter  has  been  reached. 

Gorman  Empiro. — In  Prussb  the  income  tax  b  levied  under  a  law 
of  the  34th  of  J  une  1 89 1 .  All  persons  with  incomes  of  over  £  1  y>  per 
annum  are  required  to  send  in  an  annual  declaration  of  their  full 
income,  divided  according  to  four  main  sources — (a)  capital;  (6) 
landed  property;  (c)  trade  and  industry;  (<f)  employment  bringing 
gain,  this  latter  including  the  salary  or  wages  of  workmen,  servants 
and  industrial  asristants,  miliury  persons  and  officbb;  also  tbe 
receipts  of  authore,  artists,  scientisu,  teachera  and  tutors.  Lbbility 
for  income  tax,  however,  begins  with  an  income  of  £45,  and  rises  by 
a  regular  system  of  progression,  the  rate  beii^  about  3  %  of  the 
income,  llius  an  income  of  more  than  £45,  but  under  £53, 10s.  pays 
a  tax  of  6s.  and  so  on  up  to  £475,  an  income  over  that  sum  but  under 
.£$^5  P*yinK  a  tax  of  15a.  Incomes  over  £53^  rise  by  steps  of  £50 
up  to  £1535,  for  every  step  £1,  los.  being  paid.  Incomes  between 
£1536  and  £1600  rise  oy  steps  of  £75,  £3  being  paid  for  every  step. 
Between  £1601  and  £3900,  the  steps  are  £100,  and  the  tax  £4  a  step; 
from  £3901  to  £9000  the  steps  are  the  same  (£100),  but  the  tax  b  £5 
a  step.  There  is  also  a  supplementary  tax  on  property  of  about 
Ath  %  of  the  assessed  value.  Thb  supplementary  tax  b  not  levied 
on  those  whose  taxable  property  does  not  exceed  a  total  value  of 
£300,  nor  on  those  whose  annual  income  does  not  exceed  £45,  if  the 
total  value  of  their  taxable  property  does  not  exceed  £1000,  nor  00 
women  who  have  membere  of  their  own  family  under  age  to  maintain, 
nor  on  orphans  under  age.  nor  on  persons  incapable  of  earning 
incomes  if  their  taxable  property  does  not  exceed  £1000  nor  thetr 
income  £60.  There  are  a  number  of  exemptions  from  the  income 
tax,  some  of  the  more  important  beings— (a)  the  military  incomes  of 
non-commissioned  officers  and  privates,  also  of  all  persons  on  the 
active  list  of  the  army  or  navy  as  long  as  they  belong  to  a  unit  in  war 
formation;  (6)  extraordinary  receipts  from  inheritances,  presents, 
insurances,  from  the  sale  of  real  estate  not  undertaken  for  purposes 
of  industry  or  speculation,  and  similar  profits  (all  of  wnich  are 
reckoned  as  increases  of  capital);  (c)  expenses  incurred  for  the 
purpose  of  acquiring,  assuring  and  maintaining  income;  (i)  interest 
on  debts;  (r)  the  regular  annual  deprecbtion  arising  from  wear 
of  buildinn,  machines,  tools,  Ac.  in  so  far  as  thev  are  not  included 
under  working  expenses;  (/)  the  contributions  wnich  taxpayere  are 
compelled  by  bw  or  agreement  to  pay  to  invalid,  accident,  old 
age  insurance,  widow,  orphan  and  pension  funds;  (f)  insurance 
premiums^  Moreover,  persons  liable  to  taxation  with  an  income  of 
not  more  than  f,iv>  may  deduct  from  that  income  £3,  los.  for  every 
member  of  their  family  under  fourteen  years  of  age,  and  abatement 
b  also  allowed  to  persons  with  incomes  up  to  £47^  whose  solvency 
has  been  unfavourably  affected  by  adverw  economic  circumstances. 
The  income  tax  is  both  levied  at  the  source  (as  in  the  case  of  com- 
panies) and  aasesaed  on  a  direct  return  by  the  taxpayer  of  his  income 
from  all  sources.  Salaries  are  not  taxed  before  payment.  Fixed 
receipts  are  assessed  according  to  their  amount  for  the  taxation 
year  in  which  the  assessment  is  made,  and  variaUe  incomes  on  an 
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tivenfe  of  the  three  yean  immediately  preceding  the  aneaniient. 
The  income  tax  and  the  supplementary  tax  are  collected  in  the 
first  half  of  the  second  month  of  each  quarter  by  the  communities 
{Cemeinden)  who  bear  the  whole  cost. 

In  Saxony  a  graduated  tax  u  in  force  on  all  incomes  of  £30  per 
annum  and  upwards.  All  coqiorate  bodies  and  individuals  who 
derive  their  income  or  any  portion  of  it  from  Saxony  arc  liable  to 
the  extent  of  that  income,  except  those  serving  religious,  charitable 
or  public  purposes.  Incomes  between  £20  and  I5000  are  divided  into 
118  classes,  m  which  the  rate  rises  progressively.  From  £500  to 
^Csooo  the  classes  rise  by  ly>t  and  above  £5000  by  £100.  The  rate  of 
mcome  tax  begins  at  }%,«<«•  la^  on  an  income  of  £2a  An  abatement 
is  allowed  to  those  whose  incomes  do  not  exceed  £155  of  £a.  los.  for 
each  child  between  the  ages  of  six  and  fourteen  years,  provided  such 
abatements  do  not  reduce  the  income  by  more  than  one  class.  In 
the  case  of  persons  with  incomes  not  exceeding  £290  abatement  (not 
exceeding  tnrec  classes)  is  allowed — (a)  when  tne  support  of  children 
or  indigent  rebtions  involves  a  burden  of  such  a  nature  as  to  affect 
the  general  standard  of  living;  (6)  on  account  of  long-continued 
illness,  involving  heavy  expense,  and,  on  restoration  to  health, 
temporary  decrease  01  wage-earning  power;  (c)  in  the  case  of 
accidents  which  have  had  tte  same  meet. 

In  Bavaria  the  existingsystem  of  income  tax  came  into  force  on 
the  1st  of  January  1900.  The  rate  on  earned  income  varies  according 
to  a  scale  laid  down  in  article  S  of  the  law,  beginning  at  •!  %  for 
incomes  up  to  £37,  los.  (is.),  being  '66  %  (£3,  ss.)  lor  incomes  between 
£ay>  and  £350;  1*03%  (^4)  for  incomes  between  £350  and  £375: 
1*30%  aio,  16s.)  for  incomes  between  £47^  and  £500  and  1-^8% 
(£10)  for  incomes  between  £650  and  £700.  Incomes  exceeding  270O 
and  not  exceeding  £xioo  pay  £1  on  every  £50;  those  between  y  100 
and  £1700,  £1,  108.,  on  every  £50.  between  £1700  and  £2050,  £2  on 
every  £50;  between  £2050  ana  £2500,  £2,  los.  on  every  fjjQ  and 
beyona£2SOO,  3  %  on  every  £«>.  Exemptions  from  earneoincome 
tax  are  similar  to  those  already  mentioned  in  the  case  of  Prussia. 
Special  abatement  in  the  case  of  incomes  not  escceeding  £250  from 
all  sources  is  given  in  consideration  of  education  of  children,  pro- 
tracted illness,  maintenance  of  poor  relations,  serious  accidents,  &c 
The  tax  on  unearned  income  is  at  the  rate  of  1 }  %  on  incomes  from 
£3,  los.  to  £5;  from  £6  to  £20,  2%:  from  £21  to  £%$*  a|%»  from 
£a6  to  £50,  3%;  from  £51  to  £1^,  %^%;  from  £1^1  to  £5000, 
31  %,  and  over  £5000,  4%i  There  is  a  differentiation  in  assessment 
on  fluctuating  and  fixed  incomes.  Fluctuating  incomes  (e.g.  those 
derived  from  literary,  scientific  or  artistic  work)  are  assessed  at  the 
average  receipts  of  Uie  two  past  years.  Fixed  income  is  returned  at 
the  actual  amount  at  the  time  oiasaessment,  and  the  a^fsessment  for 
earned  income,  both  fixed  and  fluctuating,  takes  place  every  four 
years.  Income  tax  is  not  levied  at  the  source,  but  on  a  direct  return 
by  the  taxpayer.  In  the  case  of  unearned  income,  where  a  person's 
yearly  unearned  income  does  not  exceed  £100  and  ,he  has  no  other 
or  only  an  insignificant  additional  income,  ne  is  required  to  pay  only 
half  the  assessed  tax.  Also  in  the  case  where  a  total  income,  earned 
and  unearned,  does  not  exceed  £250  it  may,  by  claiming  abatement 
on  such  grounds  as  the  education  of  children,  maintenance  of  indi^nt 
relations,  &c,  he  assessed  at  the  lowest  rate  but  one,  or  be  entuiely 
exempt. 

In  WQrttemberg  the  General  Income  Tax  Act  came  into  force  on 
the  1st  of  April  1905.  Article  18  provides  a  graduated  scale  of  rates 
on  incomes  from  £25  upwards.  Abatements  are  allowed  for  the  edu- 
cation and  support  of  children,  support  of  indigent  relatives,  active 
service  in  the  army  and  navy,  protracted  illness  and  severe  accidents 
or  reverses.  There  is  a  supislemcntary  tax  of  2%  on  unearned 
income  from  certain  kinds  01  property,  such  as  interest  or  other 
income  derived  from  invested  capital,  dividends,  &c,  from  joint- 
stock  companies  and  annuities  of  all  lunds.  The  income  tax  is  not 
levied  at  the  source,  but  on  a  direct  return  by  the  ratepayers; 
assessments  are  made  on  the  current  year,  except  in  the  case  of 
fluctuating  incomes,  when  they  are  made  on  the  income  of  the  pre- 
ceding year. 

Hungary, — There  u  no  income  tax  in  Hungary  at  alt  corresponding 
to  that  of  the  United  Kingdom,  although  proposals  for  such  a  tax 
have  from  time  to  time  been  made. 

JtoJy. — Graduated  income  tax  in  Italy  dates  from  1864.  Incomes 
are  classified  according  to  their  characters,  and  the  rate  of  the  tax 
varies  accordingly.  In  class  A  *■  are  placed  incomes  derived  from 
interests  on  capital,  and  perpetual  revenues  owned  by  the  state, 
interests  and  premiums  on  communal  and  provincial  loans,  dividends 
of  shares  issued  by  companies  guauantecd  or  subsidized  by  the  state 
tottery  prizes.  These  incomes  are  asse»»d  at  their  integral  value 
and  pay  the  full  tax  of  20  %.  In  class  A '  are  placed  incomes  derived 
from  capital  alone  and  all  perpetual  revenues.  The  assessments  on 
these  arc  reduced  to  3o/40tns  of  the  actual  income  and  taxed  at  a  rate 
of  15%.  In  class  B  are  incomes  derived  from  the  co-operation  of 
labour  and  capital,  i.e.  those  produced  by  industries  and  commerce. 
The  assessments  of  these  are  reduced  to  2o/40ths  and  taxed  at  10  %. 
In  class  C  are  placed  incomes  derived  from  labour  alone  (private 
employment)  and  those  represented  by  temporary  revenues  or  life 
annuities.  Assessments  on  these  are  reduced  to  1 8/40ths  and  taxed  at 
a  rate  of  9  %.  In  class  D  are  placed  incomes  from  salaries,  pensions 
and  all  personal  allowances  made  by  the  state,  the  provinces  and 
unes.   Assessments  on  these  are  reduced  to  i5/40ths  and  taxed 


at  71%.    CerUin  abatemeata  are  albwed  on  small  incocnea  ta 
danes  B,  C  and  D.    Incomes  are  asBeased  (i)  on  the  average  of  the 


two  preceding  years  in  the  case  of  private  industries,  professions 
companies  in  which  liability  is  unlimited;  (6)  on  the  income  of  tbe 
current  year  in  the  case  of  income^  from  dividends,  salaries,  pensions 
and  fixed  allowances,  as  well  as  in  the  case  of  incomes  of  communes, 
provinces  and  corporations:  (c)  on  the  basis  of  the  account  dosed 
before  the  previous  July  of  the  current  year  in  the  case  of  incomes  at 
limited  liability  companies,  banks  and  savings  banks. 

Nethertands. — In  tlic  Netherlands  there  is  a  property  tax  iniposed 
upon  income  derived  from  capital,  as  wdl  as  a  tax  on  incomecamed 
by  labour. 

Norway. — ^In  Norway  under  tbe  state  income  tax  incomes  under 
1000  kroner  are  exempt,  those  between  1000  and  4000  kroner  pay 
2  %  on  that  part  liabfe  to  taxation ;  those  between  4000  and  7000 
kroner  pay  3%:  those  between  7000  and  lo/)0O  kroner  pay  4%. 
and  those  above  10,000  kroner  5%.  Persons  liable  to  taxation  Are 
divided  into  (a)  those  who  have  no  one  to  support,  as  companies  snd 
the  like;  (ft)  those  who  have  from  one  to  three  persons  to  support ; 
(c)  those  who  have  from  four  to  six  persons  to  support :  id)  those  -srho 
have  seven  or  more  persons  to  suppoct.  Those  who  are  counted  as 
dependent  upon  the  tasqayer  are  his  children,  own  or  adopted,  his 
parents,  brothers  and  sisters,  and  other  relations  and  conmexioos  by 
marriage  who  might  have  a  reasonable  daim  to  his  support.  A 
certain  part  of  the  income  liable  to  taxation  w  abated  by  a  graduated 
scale  acoordins  to  the  class  into  which  the  ratepayer  faOs. 

Spain, — ^In  bpain  the  inoome  tax  u  divided  into  (s)  that  de- 
rive from  personal  exertion  and  ib\  that  derived' from  property. 
Directors,  managers  and  representatives  of  bonks,  companies  axid 
sodetiea  pay  10%;  those  empbyed  in  banks,  &c,  conmercial 
houses,  and  those  in  private  emfMoyment,  as  well  as  actors,  bull- 
fighters, professional  pelota-players,  acrobats,  conjurers,  &c.,  pay 
$%    Trose  employed  by  the  day  or  those  whose  salary  is  nnder 


rated  at  20%,  income  from  shues  in  ordinary  comniaies,  tailwaya* 
tramways  or  canals  at  3  %,  from  dividends  on  bank  shares  at  5  %» 
from  mining  shares  at  only  2  %.    There  is  a' 


also  an  industry  tax. 
on  the  exerdse  of  industrial,  commercial  and  professBonal  etsi 
priso,  which  tax  is  divided  into  five  di£Ferent  tariffs,  of  whicfa   L. 
applies  to  commerce  (vend<Ms),  II.  alao  to  commerce  (middhniieo)* 
111.  to  industry  (machinery).  IV.  to  professions  and  V.  to  li 
(retail  and  itinerant  vendors).    Tarift  I.  is  differentiated  — 


to  the  importance  of  the  business  and  of  the  kxality  in  which  it 
carried  on,  the  rate  being  fixed  by  a  consideration  of  the  two  cos 
bined.  Tariff  II.  is  differentiated  according  to  the  character  of  the 
enterprise,  its  importance  and  the  importance  of  the  locality. 
Tariff  III.  is  differentiated  aococdins  to  either  motive  power,  out  pot, 
method,  product  or  locality;  Tariff  IV.  according  to  tne  character  01 
the  profession  and  the  importance  of  the  locality;  Tariff  V.  is  also 
differentiated  according  to  tl^  locality  and  the  importance  of  t^e 
business. 

Swizertand, — The  system  ol  income  tax  varies  in  the  different 
cantons.  Broadly  speaking,  these  may  be  divided  into  fo«r 
different  kinds:  (i)  a  graduated  jiropcrty  tax,  in  which  the  rate 
applicable  to  each  class  of  fortune  is  dcfinitdy  fixed ;  (3)  a  propor- 
tional tax,  under  which  property  and  income  are  chargeable,  each  at 
a  fixed  rate,  while  the  total  amount  of  the  tax  is  liable  to  a  pro- 
portionate increase  according  to  scale  if  it  exceeds  certain  specified 
amounts;  (3)  a  system  by  which  property  and  income  are  divided 
into  three  classes,  the  rate  of  the  tax  being  increased  by  a  graduated 
rise,  according  to  the  class  to  which  the  property  or  inoooie  bdoogs, 
and  (4)  a  uniform  rate  of  tax,  with  progression  in  the  amount  of 
income  liable  to  taxation. 

UnUed  States.— Ont  of  the  means  adopted  by  the  Federal  Govera- 
ment  for  meeting  its  expenses  during  the  Civil  War  was  the  fevyias 
of  an  income  tax.  By  the  Act  of  Congress  of  the  5th  of  August  t66t 
a  tax  of  3%  was  imposed  on  all  incomes,  with  an  exemption  of  S"" 
and  was  made  payable  on  or  before  the  30th  of  June  1862.  No 
however,  was  assessed  under  the  law.    In  March  1862  a 
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sum.  with  an  exemption  of  $600.  It  was  also  provided  that  diwi> 
dends  of  banks,  insurance  companies  and  railways  should  be  assessed 
directly:  but  the  bond-holder  was  allowed  to  deduct  the  dividend  so 
at  jessed  from  his  taxable  income.  In  the  case  of  government  salaries, 
the  tax  was  deducted  before  the  salaries  were  paid.  The  inoome  tax 
was  first  levied  in  1863.  The  rate  was  changed  by  act  of  Congress 
186^,  1867  and  1870.  and  a  joint  resolution  m  1804  imposed  a  spec' 
additional  tax  of  5  %  for  that  year.  The  tax  was  nnatly  abolished 
1872.  The  total  amount  produced  by  the  tax  from  the  bc] ' 
was  1376,150,209.     The  constitutionality  of  the  act  was 

auently  brought  into  question,  but  was  uphdd  by  a  unaati. 
edsiori  of  the  Supreme  Court  in  1880,  which  held  that  the  tax 
not  a  direct  tax  but  an  excise  tax,  and  that  Congress  had  a  rifrtit  to 
impose  it  so  long  as  it  was  made  uniform  throughout  the  United 
States.  On  the  27th  <^  August  1894  an  income  tax  act  was  passed  as 
part  of  the  Wilson  Bill.    By  this  act  it  was  provided  that  a  tax  of 
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a%  cm  an  incoaies  should  be  levied  from  the  ist  of  January  189^  to 
the  lit  of  January  1900,  with  an  exemption  of  $4000.  The  legality 
of  the  tax  was  assailed,  chiefly  on  the  ground  that  it  was  a  direct  tax, 
and  not  apportioned  among  the  several  states  in  proportion  to  their 
population.  On  the  aoth  01  May  1 895  the  Supreme  Court,  by  a  vote 
of  Wft  to  four,  declared  the  tax  to  be  unconstitutional.  Aocordinsly, 
before  any  federal  income  tax  could  be  imposed,  there  was  needed  an 
amendment  of  the  constitution,  and  a  movement  in  this  direction 
mdually  began.  In  the  first  year  of  the  presidency  of  Mr  W.  H. 
Taft  both  Houses  of  Congress  passed  by  the  necessary  two-thirds 

jority  a  resolution  to  submit  theproposal  to  the  a6  states,  the 
"  _  of  the  anaendroent  being  "  That  Congress  shall  have  power 
to  lay  and  collect  taxes  on  incomes  from  whatever  source  derived, 
witbottt  apportionment  among  the  several  States,  and  without  n^ard 
to  any  census  enumeration." 

CsAs  Cohny.—CzoK  Colony  was  the  only  South  African  colony 
wfakn,  prior  to  the  Union  in  1910,  had  a  system  of  income  tax,  whicn 
wa»  fint  imposed  by  an  act  of  the  31st  01  May  1904.  Incomes  not 
CMoeediag  £1000  per  annum  were  exempt  from  taxation;  incomes 
ewTcding  £1000  out  not  exceeding  £3000  were  taxed  6a.  in  the 
poaad  on  the  excess  beyond  £1000;  those  between  £3000  and  £5000 
were  exempt  for 'the  first  £1000,  paid  6d.  in  the  pound  on  the  next 
£1000  and  9d.  in  the  pound  on  the  remainder;  those  exceeding 
£$000  paid  6d.  in  the  pound  on  the  second  £1000,  9d.  in  the  pound 
CO  the  next  £3000  and  is.  in  the  pound  on  the  remainder, 

JVns  South  IFalcf.— Income  tax  in  New  South  Wales  first  came  into 
operatioa  on  the  ist  of  January  1896.  It  is  complementary  with  a 
iaod  tax,  assessed  on  the  unimproved  value  of  freehold  lands  (with 
certain  exemptions  and  deductions).  Incomes  of  £300  per  annum 
and  nnder  are  exempt,  and  all  other  incomes  (except  those  of  com- 
panies) are  entitled  to  a  reduction  of  (goo  in  their  assessments. 
The  rate  of  tax  u  6d.  in  the  pound.  There  are  certain  incomes, 
revenues  and  funds  which  are  exempt  from  taxation,  such  as  those 
of  municipal  corporations  or  other  local  authorities,  of  mutual  life 
Insurance  societies  and  of  other  companies  or  societies  not  carrying 
00  business  for  purposes  of  profit  or  gai 
astical  and  charitable  institutions  01  a  public  character,  &c. 


carrying 
,  ocdest- 


Se»  Zealand. — In  New  Zealand  the  income  tax  b  also  comple- 
Bwntary  with  a  land  tax.  Incomes  up  to  £300  per  annum  are 
exempt;  incomes  up  to  £1000  per  annum  are  taxed  6d.  in  the 
pound,  with  an  exemption  of  £300  and  life  insurance  premiums  up 
to  £50;  incomes  over  £1300  pay  is.  in  the  pound,  which  is  also  the 
tax  on  the  income  of  tradiiK  companies,  to  whom  no  exemption  is 
allowed.  The  incomeof  friendly  societies,  savin^bankSfOo-operative 
dainr  companies,  public  societies  not  canying  on  business  for 
pront.  Ac.,  are  exempt  from  income  tax. 

QiMinuiantf.— In  (/ueensland  income  tax  is  levied  on  (a)  income 
derived  from  property  such  as  rents,  interest,  income  from  com- 
panies, royalties,  Ac,  and  (6)  on  income  derived  from  personal 
exertion.  On  income  derived  from  property  all  incomes  not  cx- 
ceedinc  £100  are  exempt;  incomes  between  £100  and  £120  pay  £1 
tax;  those  over  £l30  but  under  £300  have  £100  exempt  and  pay  is. 
in  each  and  every  pound  over  £100,  while  incomes  over  ^(300  pay  is. 
in  each  and  every  pound.  Incomes  from  personal  exertion  pay  los. 
between  £100  and  £125;  £1  between  £136  and  £150;  between  £151 
•ad  £100  have  £100  exempt  and  pay  6d.  in  each  and  every  pound 
over  £100:  between  £301  and  £500  6d.  in  every  pound;  Detwcen 
£301  and  £1000  6d.  in  every  pound  of  the  first  £500  and  jd.  in  every 
poood  over  £500,  between  £1001  and  £1500  yd.  in  every  pound  of 
the  first  £1000,  and  Bd.  in  every  pound  over  £1000;  incomes  over 
^1500  pay  8d.  in  every  pound;  is.  m  every  pound  is  charged  on  the 
tacomes  of  all  companies  and  of  all  absentees. 

S&mtk  A  Mfrs/as.— The  income  tax  dates  from  1884  and  a  levied  on 
aB  iacomcs  arising,  accruing  in  or  derived  from  South  Australia, 
municipal  corporations,  district  councils,  societies,  &c.,  not 
ifort 


carrying  00  business  for  the  purpose  ol  gain, and  all  friendly  societies. 
Whcrv  the  income  is  derived  from  personal  exertion  the  rate  of  ux 
is  4|d.  in  the  pound  up  to  £800,  and  7d.  in  the  pound  over  £800. 
For  income  derived  from  property  the  rate  is  od.  in  the  pound  up  to 
£800,  and  IS.  I  id.  in  the  pound  over  £800.  Then  is  an  exemption  01 
£j«o  on  iacooies  up  to  £100,  but  no  exemption  over  that  limit. 
7*«mMiMS.->ln  Ta 


Pasmania  there  is  (a)  an  income  tax  proper,  and 
(h)  a  non-inquisitorial  ability  tax.  one  complementary  to  the  other. 
The  income  tax  proper  is  levied  on  all  income  of  any  company,  at  the 
rate  of  is.  for  every  pound  of  the  Uxable  amount ;  on  all  income  of 
any  penoa,  at  the  rate  of  is.  for  every  pound  of  the  uxable  amount 
dcriv^  from  property,  and  on  every  dividend  at  the  same  rate. 
Personal  incomes  of  uoo  and  over  are  assessed  at  the  full  amount, 
but  an  abatement  of  £10  for  every  £so  of  income  'is  allowed  on 
below  £400  down  to  incomes  of  £150,  which  thus  have  £50 


drductcd:  biooaies  between  £130  and  £150  have  £60  deducted; 
•ocooes  between  £1 10  and  i(i30.  £70,  and  incomes  between  £100  and 
£110,  £tou  The  ability  tax  is  paid  by  (a)  occupiers  and  sub-occupiers 
of  property  and  (*)  by  lodgers.  The  amount  of  ux  paid  by  occupiers 
or  sab-pccupiers  is  calcubted  upon  the  assessed  annual  value  of  the 
pnmrty  occupied,  and  that  of  lodgers  from  the  aisessed  annual  value 
d  their  hoard  and  lodging.  A  detailed  account  of  both  uxes  will  be 
lovad  in  House  of  Commons  Papers,  No.  383  of  1905. 

KsdirM."— In  Victoria  the  rate  of  income  Ux  is  hxcd  annually  by 
The  rate  charged  00  income  derived  from  property  is  exactly 


double  that  diarged  on  income  derived  from  personal  exertion,  the 
rate  for  which  for  1905  was:  on  the  first  £500  or  fractional  part 
thereof,  3d.  in  the  pound;  on  the  second  £500  or  fractional  part 
thereof,  4d.^in  the  pound;  on  the  third  £500  or  fractional  part 
thereof,  s<d.  in  the  pound;  on  all  incomes  in  excess  of  £1500,  6a.  in 
the  pound.  All  companies,  except  life  insurance  companies,  were 
charged  7d.  in  the  pound  on  their  incomes;  Ufe  insurance  companies 
were  charged  8d.  in  the  pound. 

Bibliography. — ^The  Annual  Reporu  of  the  Commissbners  of 
Inland  Revenue,  the  ReporU  of  Committees  and  other  references 
mentioned  in  the  article,  as  wdl  as  Dowell's  HiUory  ofTaxatum  in 
Engtand  (1884);  Dowell's  Acts  niatini  la  the  Incomt  Tax  (6th  ed.. 
1906),  and  Robinson's  Lam  rdatinz  to  Incoma  Tax  (snd  ed.,  1908). 

IMOORPORATION  (from  Lat.  incorporart,  to  form  into  a  body), 
in  law,  the  embodying  or  formation  of  a  legal  corporation, 
brought  about  either  by  a  general  rfile  contained  in  such  laws, 
e.g.  as  the  Companies  acts,  and  applicable  wherever  its  con- 
ditions are  satisfied;  or  by  a  special  act  of  sovereign  power, 
eg.  an  incorporating  statute  or  charter.  The  word  is  used  also 
in  the  sense  of  uniting,  e.g.  a  will  may  incorporate  by  reference 
other  papers,  which  may  be  then  taken' as  part  of  the  will,  as 
much  as  if  they  were  set  out  at  length  in  'it. 

INCUBATION   and    INCUBATORS.    The   subject   of   "in- 
cubation "  (Lat.  incubartt  to  brood;  in-cumbere,  to  lie  on), 
a  term  which,  while  strictly  signifying  the  action  of  a  hen   in 
sitting  on  her  eggs  to  hatch  them,  is  also  used  in  pathology 
for  the  development  within  the  body  of  the  germs  of  disease, 
is  especially  associated  with  the  artificial  means,or  "  incubators," 
devised  for  hatching  eggs,  or  for  analogous  purposes  of  an  artificial 
foster-mother  nature,  or  for  use  in  bacteriological  laboratories. 
Life  is  dependent,  alike  for  its  awakening  and  its  maintenance, 
upon  the  influence  of  certain  physical  and  chemical  factors, 
among  which  heat  and  moisture  may  be  regarded  as  the  chief. 
It  .is  therefore  obvious  that  any  method  of  incubation  must 
provide  for  a  due  degree  of  temperature  and  moisture.    And 
this  degree  must  be  one  within  limits,  for  while  all  organisms 
are  pUstic  and  can  attune  themselves  to  a  greater  or  less  range 
of  variation  in  their  physical  environment,  there  is  a  given  degree 
at  which  the  processes  of  life  in  each  species  proceed  most 
favourably.    It  is  this  particular  degree,  which  dififeit  for  different 
spedes,  which  must  be  attained,  if  artificial  incubation  is  to  be 
successfully  conducted.    In  other  words,  the  degree  of  tempera- 
ture and  moisture  within  the  incubation  drawer  must  remain 
uniform  throughout  the  period  of  incubation  if  the  best  results 
are  to  be  reached.    It  is  not  easy  to  attain  these  conditions,  for 
there  are  many  disturbing  factors.    We  may  therefore  next 
consider  the  more  important  of  them. 
'  The  chief  causes  which  operate  to  make  the  temperature 
within  the  incubator  drawer  variable  are  the  changes  of   the 
temperature  of  the  outer  air,  fluctuations  in  the  pressure  of  the 
gas  when  that  is  used  as  the  source  of  heat,  or  the  gradual 
diminution  of  the  oxidizing  power  of  the  flame  and  wick  when 
an  oil  bmp  is  substituted  for  gas.    Also,  the  necessary  opening 
of  the  incubator  drawer,  either  for  airing  or  for  sprinkling  the 
eggs  with  water  when  that  is  necessary,  tends  to  reduce  the 
temperature.    But  there  is  another  equally  important  though 
less  obvious  source  of  disturbance,  and  this  resides  within  the 
organism  undergoing  incubation.    In  the  case  of  the   chick, 
at  about  the  ninth  or  tenth  days  of  incubation  important  changes 
are  occurring.    Between  this  period  and  the  fourteenth  day 
the  chick  becomes  relatively  large  and  bulky,  and  the  temporary 
respiratory  organ,  the  allantois,  together  with  its  veins,  increases 
greatly  in  sice  and  extent.    As  a  consequence,  the  respiratory 
processes  are  enabled  to  proceed  with  greater  activity,  and 
the  chemical  processes  of  oxidation  thus  enhanced  necessarily 
largely  increase  the  amount  of  heat  which  the  chick  itself  pro- 
duces.   Thus  an  incubator,  to  be  successful,  must  be  capable 
of  automatically  adjusting  itself  to  this  heightened  temperature. 
The  drawer  of  an  incubator  is  a  confined  space  and  is  usually 
packed  as  closely  as  possible  with  the  contained  eggs.    The  eggs 
are  living  structures  and  consequently  need  air.    This  necessitates 
some  method  of  direct  ventilation,  and  this  in  iU  turn  necessarily 
increases  the  evaporation  of  water  vapour  from  the  surface  of 
the  egg.    Unless,  therefore,  this  evaporation  is  checked,  the  eggs 
will  be  too  dry  at  the  period— from  the  tenth  day  onward*— 
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when  moisttire  is  more  than  ever  an  important  factor.  There 
is.  according  to  some  poultry  authorities,  reason  to  believe  that 
the  sitting  hen  secretes  some  ofly  substance  which,  becoming 
diffused  over  the  surface  of  the  egg,  prevents  or  retards  evapora- 
tion from  within;  presumably,  this  oil  b  permeable  to  oxygen. 
In  nature,  ^th  the  sitting  hen,  and  in  the  "  Mamai "  artificial 
incubating  establishments  of  the  Egyptians,  direct  air  cuncnts 
do  not  exist,  owing  to  the  laige  size  of  the  chambers,  and  con- 
sequently incubation  can  be  successfully  achieved  without  any 
qwcial  provision  for  the  sappiy  of  moisture. 

Aiti&dal  incubation  has  been  known  to  the  Egyptians  and 
the  Chinese  from  almost  time  immemoriaL  In  Egypt,  at  Berme 
on  the  Delta,  the  trade  of  artificial  hatdiing  is  traditionally 
tramsmitted  from  father  to  son,  and  is  consequently  confined  to 
particular  familifs.  The  secrets  of  the  process  are  guarded  with 
a  rdigious  zeal,  and  the  individuals  who  practise  it  are  held 
under  ph'gfated  word  not  to  divulge  them.  It  is  highly  probable 
that  the  process  of  artificial  incubation  as  |»actised  by  the 
Egyptians  is  not  so  simple  as  it  is  believed  to  be.  But  as  far 
as  the  structures  and  processes  involved  have  been  ascertained 
by  travellers,  it  appears  that  the  **  Mamal "  is  a  brick  building, 
consisting  of  four  large  ovens,  each  of  such  a  size  that  sevenl 
men  could  be  contained  within  it.  These  ovens  are  in  pairs, 
in  each  pair  one  oven  being  above  the  other,  on  each  side  of  a 
long  passage,  into  which  they  open  by  a  circular  aperture; 
just  large  enough  tot  a  man  to  obtain  access  to  each.  The  eggs 
are  placed  in  the  middle  of  the  floor  of  the  oven,  and  in  the 
gutters  round  the  sides  the  fire  is  lighted.  The  material  for  this 
Utter,  according  to  one  account,  consists  of  camels'  dung  and 
choK>ed  hay,  and  according  to  another  of  horses'  dung.  The 
attainment  of  the  right  degree  of  heat  is  apparently  reached 
wholly  by  the  skill  of  the  persons  employed.  When  this  has  been 
attained,  they  plug  the  entrance  hole  with  coarse  tow.  On  the 
tenth  to  twelfth  days  they  cease  to  light  the  fires. 

Each  "  Mamal "  may  contain  from  40,000  to  80,000  eggs. 
There  are  586  "  Mamals  '*  in  the  country,  which  are  oiUy  worked 
for  six  months  of  the  year,  and  produce  in  that  time  ei^t 
broods.  Many  more  than  two-thirds  of  the  eggs  put  in  are 
successfully  hatched.  It  b  estimated  that  90,000,000  eggs  are 
aimually  hatched  by  the  Bermeans. 

A  method  of  incubating  that  appears  to  have  been  altogether 
overlooked  in  En^and— or  at  least  never  to  have  been  practised 
— is  that  carried  on  by  the  Conveurs  or  professional  hatchers  in 
France.  They  make  use  of  hen-turkeys  for  the  purpose,  and 
each  bird  can  be  made  to  sit  continuously  for  from  three  to  six 
months.  The  modtu  operandi  b  as  follows:  a  dark  room  which 
b  kept  at  a  constant  temperature  throughout  the  year  contains 
a  number  of  boxes,  just  large  enough  to  acconmiodate  a  turkey. 
The  bottom  of  the  box  b  filled  with  some  vegetable  material, 
bracken,  hay,  heather,  straw  or  cocoa-fibres.  Each  box  b  covered 
in  with  lattice-work  wire,  so  arranged  that  the  freedom  of  the 
sitting  bird  b  h'nuted  and  its  escape  prevented.  Dununy 
eggs,  made  by  emptying  addled  ones  and  filling  with  plaster 
of  Paris,  are  then  placed  in  the  nest  and  a  bird  put  in.  At  first 
it  endeavours  to  escape,  but  after  an  interval  of  a  few  days  it 
becomes  quiet,  and  the  dummy  eggs  being  then  removed,  fresh 
ones  are  inserted.  As  soon  as  the  chickens  are  hatched,  they 
are  withdrawn  and  fresh  eggs  substituted.  The  hen  turiieys 
are  also  used  successfully  as  foster-mothers.  Each  bird  can 
adequately  cover  about  two  dozen  eggs. 

Incubation  as  an  industry  in  Europe  and  America  b  of  recent 
development.  The  growing  scarcity  of  game  birds  of  all  kinds, 
coincident  with  the  increase  of  peculation,  and  the  introduction 
of  the  breech-loading  gun,  together  with  the  marked  revival 
of  interest  in  fancy  poultry  about  the  year  1870,  led,  however, 
to  the  production  of  a  great  variety  of  ^^liances  designed  to 
render  artificial  incubation  successftd. 

Previously  to  thb,  several  interesting  attempts  had  been  made. 

As  long  ago  as  1824,  Walthew  constructed  an  incubator  designed 

«ed  by  fanners'  wives  with  the  aid  of  no  more  than  ordinary 

^  conditions.    It  consisted  of  a  double-walled  metal 

everal  pipes  opening  into  the  waDcd  space  round  the 


,  bottom  and  top  of  the  incubator.  These  pqxs 
nected  with  an  ordioary  kitchen  bmler.  Wattbew,  however, 
constructed  a  fire  grate,  with  a  special  boiler  adj^ed  to  the 
requirements  of  the  incubator.  Into  the  walled  space  of  the 
incubator,  steam  from  the  kitchen  boiler  paawd;  the  excess 
steam  escaped  from  an  aperture  in  the  rocrf,  and  the  «m»a.*tt4 
steam  throu^  one  in  the  floor.  Ventilating  holes  and  also  plugi» 
into  which  thennometeis  were  placed,  pierced  the  door  of  the 
incubator. 

In  1827,  J.  H.  Barlow  anocevfully  reared  hcss  and  other 
birds  by  means  of  steam  at  Drajrton  Green,  Ealing.  He  con- 
structed very  large  rooms  and  rearing  houses,  expending  many 
thousands  of  pounds  iqxm  the  work.  He  rnred  some  64,000 
game  Inrds  annually.  The  oelebcaied  physician  Harvey,  and 
the  famous  anatomist  Hunter  were  much  interested  in  hb  results. 

To  John  Champion,  Berwick-on-Tweed,  in  1870,  **«J«'^,  how- 
ever, the  credit  of  instituting  a  ^stem  which,  vdien  extended, 
may  become  the  system  of  the  future,  and  will  rival  the  ancient 
"  Mamab  "  in  the  success  of  the  incubation  and  in  the  largniess 
of  the  numbers  of  eggs  incubated.  He  used  a  large  room  throogk 
which  passed  two  heated  flues,  the  eggs  being  placed  upon  a 
table  in  the  centre.  The  flues  opened  out  into  an  adjoining 
wp»ot.  The  temperature  of  the  room  was  adjusted  by  personal 
supervision  of  the  fire.  Thb  system,  more  elaborated  and  refined, 
b  now  in  use  in  some  parts  of 


Bird  ImCMhaUfrt. 

Owing  to  the  great  variety  in  the  detaib  of  constmction,  it 
b  difficult  to  arrange  a  daasificatHm  of  incubators  whack  shall 
include  them  alL  They  may,  however,  be  rlawified  in  one  of 
two  ways.  We  may  either  consider  the  method  by  which  they 
are  heated  or  the  method  by  which  their  temperature  b  regulated. 

In  the  former  case  we  may  divide  them  into  "hot-air" 
incubators  and  into  "  hot-water  "  or  "  tank  "  tncnbators.  la 
the  latter  case  we  may  dassif y  them  according  as  thdr  thermostat 
or  temperature-regulatcv  b  actuated  by  a  liquid  ^t****'*^ 
with  rising  tonperature,  or  by  solids,  usually  metals. 

In  America  incubators  of  the  hot-air  type  with  aofid  and 
metallic  thermostats  are  most  used,  while  in  Europe  the  "  tank  * 
type,  with  a  thermostat  of  expansible  liquid,  prevails. 

For  the  purpose  of  more  adequatdy  considering  the  various 
forms  whidi  have  been  in  use,  or  are  still  used,  we  shall  here 
divide  them  into  the  "  hot-air  "  and  "  hoi-water  "  (or  "  tank  1 


In  the  hot-air  types  the  incubator  rhambcr  h  heated  by 
columns  of  hot  air,  while  in  the  tank  system  thb  «•*««"»'*—'  b 
heated  by  a  tank  of  warmed  water. 

(a)  Hot-Waier  /acvteiori.— In  1866  Colooei  Stuart  Wor^  de- 
scribed in  Tlu  Fidd  an  incubator  constructed  upon  a  novd  principle, 
but  which  appearm  never  to  have  been  adopted  by  breeders.  The 
descriptive  article  b  iUustrated  with  a  sketch.  E^aaentially  the  in- 
cubator consiau  of  four  pipes  which  extend  acroas  the  cgE  chanber 
some  little  disunce  above  the  ens.  The  iMoes  pass  thraugh  holes  in 
the  side  of  the  incubator,  whiS  are  furaiued  with  pads,  so  as  to 
render  their  passage  air-tight.  Externally  they  are  connected  vkk 
aboiler.  This  b  provided  with  a  dome  through  which  steam  cscapn, 
and  also  with  a  glass  gauge  to  show  the  hei^t  of  the  water  witbia 
the  boiler.  The  water  in  the  boiler  b  Uhx  at  the  boiling  point,  and 
the  temperature  of  the  incubator  b  regulated  by  adjustment  of  the 
length  of  the  hot-water  pipes  within  the  ^  chamber.  To  rikat  the 
temperature,  a  greater  length  of  the  pipes  b  pushed  into  the  chamber, 
and  to  reduce  it,  more  at  their  length  b  pulled  outwards.  It  ti 
daimed  for  thb  instrument  that  nnoe  the  temperature  of  boiliBc 
water  at  any  partiottlar  locality  remains  practically  ooostaak.  the 
disMlvantafes  due  to  fluctuations  in  the  activity  of  a  lamp  ftame 
or  the  size  <A  a  gas  flame  are  obvbtcd.  But  it  has  the  serious  dis- 
advantage that  there  b  no  automatic  adjustment  to  cno^ieflBte 
for  fluctuations  of  atmosphefic  tcmnenture.  And  experiasents  by 
Ci  Hcarson  have  shown  that  even  it  the  temperature  of  the  tank  or 
source  of  heat  be  coostam.  that  of  the  incubator  drawer  will  ocver- 
theiew  vary  with  fluctuations  of  external  temperature.  Probably  if 
the  mechanical  difficulties  of  providing  a  sdf -regulator  were  over- 
come, it  would  prove  an  efficient  and  rnbMe  incubator.  The  diffi- 
culties do  not  seem  to  be  insuperable,  and  it  appears  possible  that 
a  thermostatic  bar  could  be  so  arranged  as  to  automaticaHy  increase 
or  decrease  the  length  of  hot-water  pipes  within  the  incubator,  and 
therefore  the  incubator  temperature. 

Another  eariy  form  of  incubator  is*  Briadlcy*a»  which  was  first  is 


INCUBATION  AND  INCUBATORS 


361 


Ik  floor  aod  roof  of  which  VCR  aHDpoKd  of  sluL  Tboolrchunber 
by  ■  DumbCT  of  bot^wilcr  cdps  which  vcr  com 

a  boils.   Thia  kner  wu  bated  by  neui  oi  ■ - 

.:cd  u  la  bm  Kcadily.  The  Icmpenliin  of  dw  ■& 
u  itfulaud  whhla  ceruia  Umlu  bv  nieiu  ol  ■  bkluced 
ch  «ouU  be  B  adjiutid  that  it  iBiMiU  open  U  uy  dMind 

iaColoinl StOMt  Wtnky'* bKobatoc  the  hot-nter tub«i )»«] 
diRcdir  iniotbota  duDb«»  uid  in  Brindley't  into  a  chunbcr above 
IL    But  in  other  Toraia  of  incubator*  la  which  Ebe  prindp^  dI  an 

not  iautbecnchubcr  nor  intoaa  air  chamber,  but  open  into  and 
fna  a  tank  oTwiter.   Tbt  toot  of  Ihia  tank  Iorm  the  roof  of  the 

y  chamber,  to  that  the  em  are  boated  frooa  above.  Thii  device 
nrmiac  the  efp  frooi  above  was  adapted  In  Imitalioii  of  the 
pnxxuEa  Qiat  preHunabl)'  occur  wilb  the  lildnf  hen;  for  It  ia 
fcmlly  aMuiaed  Ibat  ibe  aurface  of  the  eggs  ia  contact  with  tbe 
t»  it  warnair  than  ibat  in  eouact  with  tbe  damp  nil  «T  with  the 


laiteti 
•adwb 
Under 

diJIiuem  ihfoufb  the  4 


above,  but  the^  Aoorm  are  nude' 


UBi  cold  water  and  eomnian  to  all  l«i 
riling  front  the  lurface  of  tlta  v»K 

^- ^ renand  Ehua  uuum  a  lufiacnt  dein 

LDudity  to  the  air  wilhia.    Above  the  rn  drawen  ii  a  diruh 
.J^ T...  ■ 1  ,[*  unj  conitituto  th 


of  forminf  al 
bheatcdbyi 


of  which  ia  compwd  tif  pcrfontcd 
gl  to  diY  the  duckt  when  they  arc 
until  tbcy  are  ttroni  mouflh  for 

;.i. 1   ^|,ij(,  Krvct  tbe  double 

... _ -.... 'Water  unk  beneath  and 

bed  [cr  Che  chiclet.   Tbe  water  in  the  warm-water  tank 
of  a  boiler  ithich  laextenul  to  the  incubator,  and 

wllh  the  tank  by  meani  of  an  inlet  and  an  outlet 

There  it  no  Mlve  totcgulale  the  lemperatun,  tnd  tbe  latltr 

cTUtita 


teminjmture  of  the  water  tnnk  may  he 
■e  iW  of  tbe  egg  drawer;  for  with  a 

thai  of  tba  btler  ■iijlj  lenda  u 

lonner.   But,  oaae  the  Is,  in  tkillul  ha 


T.  Chrirty'a  bmibaloi-,  which  we  ihall  detoibe 

*"'  n  {fig°n  it  rtooble  walled,  and  the  .^"beiwee'n^ 

_..,..,  _--.,  ^  noo-conductinf  materiaL    lathtf  upper 


II  of  BKenial  teoipetatare 
lU  mc*c  nptdly  tUD  the 

one^laSn! 


Fia.  t. — Chifaty'i  IminnTd  tncobitor. 
:  of  tW  bcahMor  then  la  a  water  tank  (T)  divided  by  a  hor 
'jl  outJtloa  iaio  two  chamber*,  communicating  with  each  othf 
Ite  ei-haod  ri*.    Bdow  the  unkii  the  ineubilion  drawer  (E 

tititint  ihali  (V),  and  ii 

Irawer.    The  Bwr  at  the  iocubau 

., _,  h  it  itan  endoKd  airipacx  whic 

10  the  iKdinc  ail  ihait  iiM  detcribed.    Fiedi  air  likt  Inl 


ocnt  joto  the  iKdiniT  aif  ihait  juat  d 
Ua  jwbaior  dtawB  Irom  •  law  ai 


(HJw. 


gfhaTt  (V)  ii  ckHod  eiteinany  tnr  a  cap  (Q,  which  can  be 

— ing  upon  favot  jdnt.  at  (P}.   Thia  arm  it  opented  by  the 

Ibermoital  (R).  ^nugh  the  agency  ol  a  vertical  rod.  The  water  in 
the  tank  b  heated  by  an  eneniil  boikr  (B)  through  two  pipn.  one 
of  which  (T)  lervea  a.  an  inlet,  and  the  other  (L)  at  an  outlll  channel 
from  the  lank.  Theie  two  jnpct  do  not  open  directly  into  the  tank. 
bulintaanautervetiei(0)coinmunkatingwithit.  Communication 
between  llut  vokI  and  tbe  tank  may  be  made  or  broken  by  meani 
of  a  diding  valve  (S),  which  it  pierced  by  an  apertun  that  corretpoodi 
iit  poeitiofl  with  Ibe  upper  of  the  two  in  the  wan  of  the  tank  when  the 
mln  It  up.  When  thia  valve  li  In  itt  upper  poiitioB,  the  tank  (T) 
communicatet  with  theouler  veiBl  CO}  by  twoaperturea  (A  and  A^, 
the  top  one  being  the  inlet  and  the  lower  one  the  outlet.  The« 
coindile  is  petition  with  the  lubet  bom  the  boiler.  Thii  latter  (B) 
*'  ■  ronical  veod  containing  two  ttmceo    """  1.— »-j  .»,.»  :_  . — 

d  in  the  outer  of  Ibeae  mntm.  whil 

heated  by  ah 

•inkflher^^ 


1.  Thehe 


where  it  becor 


top  pan  b^  me  heated  than  that  in  iu  lower. 

:  of  thia,  ■  ooiiliHial  circulation  of  water  thtongfa 

The  moit  heated jnter,  being  ipeelkally  Ufhier, 

— — — '  -*— itnmahuamoi^tbebdberttrau, 

ugfa  the  upper  aperture.   Inpaawng 

ink  it  becomea  alightly  pooled  and 

ipartnent ,  pauea  along  it,  and  out 

it  paiaea  Into  the  lower  portion  of 

irmed  and  apeciAeaDy  hghler;  in 

, , pwanb  in  the  boDer  by  ilie  csoki 

and  heavier  water  eominn  In  behind  and  below  it. 

Should  tbe  tcmpeiature  In  tbe  incubator  drmwer  riie,  the  bimetallic 
thermoatat  (R)  ownt  out  ita  coil  and  puUt  down  tin  vertical  rod. 
Thii  tlmullansKiiIy  eBecta  two  thlnci;  it  nitct  the  cap  (C)  over  the 
ventilating  ihaFt  and  allowi  of  a  more  rapid  How  of  fmh  air  through 


ckaa  the  veniilaiing  tluft.  and  once  more  placet  the  tank  in 

The.  Chantry  t  Dcubator  {^cAkkl}  u  tbo  an  incubator  with  1 
witer  tank,  the  dmjIatioQ  of  which  It  maintained  by  an  o( 
boiler,    ht  temperature  It  regulated  by  a  metal  legulatar. 

In  SchrMer'i  and  Chiitty  t  incubaton  the  hot-water  pipet 
the  bailer  dmply  entered  tbe  warm-water  tank  but  did  not  tia 
it.  Id  the  two  incubatora  to  be  ncn  detctibed  the  hot-water 
are  made  to  paat  through  the  water  in  the  tank,  and  are  »  am 
at  to  minhdiae  the  poaubillty  that  theoutiide  of  the  tank  may  Ik 
colder  than  the  centre.  Both  of  ihem  aie  alto  Sited  with  1 
genioua  though  alightly  complex  valve  lor  mamtaming  an  ap] 
nutely  conatant  temperature. 

Halited'a  Incubator  waa  the  esilint  of  Ihit  type.  Sine 
orighial  lOnn  waa  eomtructed  he  bu  desgwd  an  improvnl  otu 
It  Slhii  latter  which  wiU  be  devribed. 

The  egg  drawer  (E,  fig.  al  11.    ' 
and  above  thia  ia  a  nuriery  ^n). 


Tbe  egg  drawer  !i  ventilated  by  tw 


when  it  opena  into  the  nuriery. 


i- 

'  fi 

^  ^  1 

^i  v'"y 

1 — ,"9"  " 

i:"T— ::. 

I 

:l 

fe 

ISfAr 

ilel  and  outlet  tubet  it 

I  ckanieia.  Ibey  are  . .. 

slity  they  lie  in  the  tame 

.^milarly  Uet  in  the  horis. ,._ 

tented.    The  inlet  pipe  not  only  diflera  from  tbe  ou 
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n  (<  a  forked  tint 


dtkcram)  a(  UK  vaEcf  uok,  while  tlir  obII«  pipe  opa 
□m  vnvi  dw  midcUc  of  the  unk.  Tbc  inlet  pape  it  COflDeclvd  wil 
w  iBpa  portion  of  Che  boilrr  uid  tb«  outlet  oae  witb  the  ouu 
xtioo.  Tbe  rautt  of  thi*  vijuitaKat  tJ  ibe  parta  ■■  that  tl 
armer  >UEr  oT  the  inner  boiler,  btut  ^riftrally  lighttr  thu  t) 


nt^lieiri 


but  in  Ebe  oppoiite  dimtion.  And  oaw  iaei 

{O}.  ThrouEli  thit  it  puK*  to  ^  outer  I 
llie  bottom,  (ocba  llw  bMC  of  the  inoe 
beamd  ami  tiAhtFr  tad  courqucnUy  rite* 
pueq  tbrouin  it    ~  '       ' 

diatnbution  of  Ic 

chuged  diher  ialD  llie  czntie  nc  u  ujr  otba  sn^  poiu  osly  of  the 

To  1  very  laife  eilenl.  Ibe  effioency  of  tlilt  ippmtiu  dcpeadi 
npoa  the  ipfeoumalely  pecfca  pcifonnucc  of  Ihe  lan^  A  (ood. 
•leadily  bunint  one  ilKiiild  be  efnoloyrd,  ud  only  the  biB  oJ  incd; 
for.  ibould  the  iridi  becone  foukd  the  BuDe  cukiI  freely  bum. 


ublaioed  by  allawinf  Ihe  healed  ah  oi  Ihe  egwlrsvi 
through  Ihe  two  venliUling  ihlTti  (V).  The  nuw-va 
■re  opened  or  doard  by  means  of  Che  regulacor  (R). 
coiiii«t  of  >  tUa  bovl  prolongrd  into  ■  tube,  about  8 
chrcMighih.  of  in  indi  in  dianiein.    The  gliH  lube  ninn  upc 

:.  ...  .......L  :.  .: 5,,,.  -  .J„  bcwl  t<  ll 


I.    The  bovl 
eneni  ihit  u  ihe  i 
ttwhcly  inctined  upvudt  froo  cbe  beriionul  ii  juM  floiai  alighlly 
into  Ihe  lube  fnm  tbe  bowL    On  the  lever^nnk  (C'J  a  weMii  a 

iluBgbyadidin>adjuanent.aodiiai>pluxd  that  alien  Ibe  Cem 

lure  of  Ihe  enJnwcr  I>  toi'  it  juit  balancn  the  lube  of  the 
Ulnr  when  n  h  dightly  ineluied  upwirda.    Should  ihe  temper 


vhich  U  made  of  a 

)  Iiamveredy  arranjed  imdplaced  inref    ' 

:  limb*  rf  an  inverted  A.     Tie  limbi  an 
oi  one  leria  do  nol  touch  Che  Bdjacent  onet.  and  in  Jact  a  ftpace 
left  belween  them.    Thus  a  number  of  paiolld  IHHuha  are  font* 

water  Iiay  beneath.      En  pnctice  Oiete  Cnwfbf  aie  covrrrd  wii 
Haonel  which  iBjOlovrd  to  dip  into  Ihe  water  of  (he  (ny-    Thut  ll 

£»  lie  In  ■  KTiee  of  damp  trotiehs  and  Iheir  lower  Hifacn  a] 
ref  ore  damper  and  eolder  than  tbeir  upper  one*.  This  jncubaia 
if  eaief  idly  wmbed  and  the  iKcooiy  piaciical  detaOa  obeiiiTd,  hi 
tbe  lepuuiion  of  bdng  u  eSdenl  machine. 

Somewhal  nmilar  to  Ihe  Haliled  ineubator,  but  dilCerinf  Trom 

Cmve.  incubHof,  made  in  BoMon,  uTST'The  iocubitor'llit 
{fig.  3)  coo^.  of  an  ineubatini  or  (gg-dra-er  (E)  heatnl  ftoi 
•hove  by  a  waim-walei  tank  fT).  Below  Ihe  egj-drawtr  i>  a  Un 
contlllnini  cold  waler.  the  vapour  of  which  paisei  chtmah  ll 
er  and  keepi  ihe  air  of  ihc  rgg-ehambi 


aJigbtfy  humid.   Above  the  wa 
to  lave  aa  a  non<ofiducliii0  medium  ana  topreve- 
loea  ti  hem.   Above  ihia  la  a  nunery  or  d/yinfl  ch 
■       ■■  '-elid.  * 

FT  (auk  la  bealed  bv  meana  ti  a 


in,  with  a  movable  lid. 


.._     je(Mca 

be  Davene*  Ihe  length  of  th     . 
rd  (not  thovn  in  the  diaEram). 


ik  and  discharge!  at 

an  oiillet  Cube  (O)  pasiea  oul  and  opens  into  the  boiler  a 
higher  level  than  ihe  inlei  one.    The  boikr  b  heacid  by 

*h.Quirh  which  ihe  s«k  paiv^s  is  beveOed  at 


doeeiy.  accocdiocaathe  ilame  is  to  be  tmaller  or  laiier  leaAculf^. 
Tbe  wick  ■■,  of  course,  bevelled  to  canepoad  to  i)k  lorn  ol  its  Irfie. 
Tbe  metal  flap  is  r>isrd  or  depveieed  by  ncajit  of  ' 


wi^  Che  beat-ngulaCcr.    When  it  is  depressed  vpot  tbe  «idt  the 
'  eaed;  and  il  bemuM  pnpertionauiy  biQer  aa  the  fl^ 

.(esulaioT  awmxt  a(  a  iltK  nbe  (T)  wbicb  rwB  ibe 
1  c/the  incubation  OaaJoaiMi  Bt>  ui  ceoua  wiU  the 


flame 

whiiewidll 
flcneaf  the 


ia  cosoectcd  witb  a  (Mhaud 
one  coataiDiqE  mercury.  The 
free  limb  of  Ibe  U-lube  eonuina 
a  piatoa  (P)  which  rat*  upon 
iliK  Hufarx  of  ihe  mcnuiy  ia 

piBon  rod  (PR)  cues  vcnIC' 
ally  upwards  and  is  conrjeclcd 
with  a  lever  (I .)  which  operates. 
Chrotiih  chaaaeocyof  asccnad 
lever  0-7  tbe  Dovements  of 
cbe  vtstilatiDf  valve  (V)  la 
icned  over  cbe  od&x  of  tbe 
ventiUlinc  abaft  (A)  wbicb 
opens^rom  the  tool  of  tbe 
incubator  drawer.  Tbe  level 
(L)  ii' further  (laneeced  iricb 
a  spiral  apruw  (S)  which 
works  the  metal  Bap  U  tbe 
lamp  already  described.  Tbe 
hdchc  of  the  piston,  in  the  U  t 

are  cloned  and  the  wick  is  bumiu  tr 
tbe-akobol  iTlbe 


■kobol  in  ibe  riass  tidx  (T] 

ifv  ia  tbe  free  limb  oi  tbe  U  tube _ 

itb  h  the  plsloa,  and  this  aanveneal  brints  about  Ibe  a* 
-ititaliiig  valven,  and  u  Ibe  aame  tioK.  chroiiftb  Ibe  aj 
—  "  '  —- ■  -' pin]  a|iine  (S)  Cbe  metal  Bap  is  l»i 


Jcohel  Tevetsen  these  movcmenu.  Ihe  valve  cbaea,  ami  Ike  wick 

In  practice,  ihc  boiler  aod  the  teniperaturertcub  cor  an  flapficatrd, 
heit  beine  a  set  on  both  sdea  of  ihe  incubalor.    Any  ^tbt  nr^p^ 
I  the  one  nde  may  be  thus  compensated  for  by  iheofaa'ade. 


u  tbe  Bmplicicy  and  ingenuity  of  tbe  beat  nxulaior,  and  in  tbal  tbe 

ubet  wbidi  traverse  the  water  tank  are  bD<-ur  fluei.  carryin  ibe  mr 
leaced  by  Che  Bame  and  noc  warm  water.    CoBsequenlly  a  "—•■— 

unpliGcslion  il  incroduced  inF"— -'■  ■■  ~>  t->:i—  ; l~r 

The  ementiai  features  at  lb 
tiCsnal  pant  of  the  inmihatc 
Dtenpace  besng  packed  by  a 
hows  la  tbe  figure.  The  incubatioo  or  eit.3mer  (E)  mbeuoj  by 
hesraim-watertankfT).  Beneath  tbe  egr^lra-eT  k  a  ii«  trwy  (z). 
0  cannnKted  thai  in  Ihe  Crnlral  j^n  ife  door  is  riKri  up  aCO  a 
ihort  cylinder.  Around  the  railed  cylinder  is  a  wide  Inmgb  cnMatB- 
ing  waCer  and  inlo  (hit  dips  a  canvai  cloth  wbicb  is  tIretiJieJ  oM 
ippon  (F).    By  Aa  a 
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w  o(  tlw  ineuUlai,  which  {•  nlnl  by  ihon  f<«  fn 


Mai  la  Ibc  upper  pari  at 


Itoltbe  iocuUtor.  md  nl: 


which  dipi  inlo  the  mtcr  id 

atn[ct(l)>iidoui!«(0)Bi>e 

nnioleUBBnF  (C),  thciirin  which  it  brttcddlbcrbyiiu  Ainic 
•■  thai  of  u  oirianp.  Tteoullct  orirlucn  fliwpuK>  Whihiough 
iW  ivkhb  ct  Ibc  tank  and  open*  independently  ia  the  exterior- 
Thc  vetlkal  chimiKv  (C)  h  appcd  by  1  lid  (L)  canble  ol  beini 
faiHl  ar  luHcd  upotf  hi  orifice  bv  the  kver  tL'J.  Wlieii  the  cap 
■a  levtinc  upaa  the  chlainay  all  the  beatcd  air  from  wilhin  tiK  latter 
pinn  tEreoth  the  fluea  and  heau  the  water  in  the  lank.  [I  the  cap 
■a  wsddy  rai^,  pndkaUy  all  the  heated  air paaaea  directly  upwara 
tkiQufb  ihc  chimney  and  none  |oea  throuih  the  fiiae^  If  the  cap 
be  but  rii^U/  raiaed,  part  of  the  heated  air  foea  through  the  fluea 
and  pan  dUvtIy  CKapca  throoch  the  aperlucc  of  the  (hininey. 
The  movement  of  Ihefcvir  (L*)  wluch  nus  tbc  cap  (U  it  deter- 
'~  cap*ulo  (S),  lilualcd  within  the  fgg- 

■  deatned  !•  thai  the 


:  bc^''pa)aaUi< 


than  ID  the  Equid  cmdition.  II,  therefore,  a  benncticaUy  Kakd 
ca^ukwith  IkiiUe  Kk*  be  EUed  with  fonw  Umiid  which  boila  at  a 
pvrn  umpciatuR,  the  aidea  of  the  capadk  will  dittead  wIkd  the 
rnptfature  of  the  air  round  the  ^padk  haa  been  railed  to  the 

'     ~ie  Ihemoitille  eapaule  >• 
afeUKraad 


■tofUieBi 


on  be  met  to  rake  the  lever  a/).  The  then 
plaeed  oa  a  bad  ci«a*  (F)  Md  &  EUtd  with  a  m 
•IcoboL  tk*  iirupBnKim  bdni  wch  Ihat  Ih*  bi 


SS:l% 


.—  IiiooT,   Betv „__ 

natical  rod  (V),  articnlaliBC  nlh  Ibe  kw  1*  dsae 

lakruoifM).  The  anlculaGon  with  Ibc  kw  Ii  by  1 

as  that  the  nii  imiij  nice  adiutmcM  betma  the  beiaht  of  the  rod 

S,  (he  thlthneai  o(  the  capnila  and  tha  poiltloa  et  na  at  Ihc 
■per  (L)  Bpon  the  chimney,  can  be  aeeunldy  audc  The 
tcmprtalun  al  which  it  ii  dealred  that  the  Uquld  In  the  oipiuk  ihall 
boil  caa  be  detrmused  by  ilidioc  the  wdriit  (W)  Bauer  or  lanhei  la 
the  fulcnuB  d  the  leviT  tLir^^  fanbcr  k  i>  nnved  outwitdi,  Ihc 


quenily  the  hiihi 
SyaieaMoltlK 


W,  the  hdiht  of  the  kHr  al  it 
c  mM  «uju>«iu  uMi  whn  the  liqiud  Ot  the  ca[Huk  t 
kinpcr  (L)  doie*  tbc  chimney,  but  that  vbea  it  doe 
will  be  niHd  HOciently  bifh  fi 


ifl  temperature  aad  under  the  pr 
laea  ■Mtmi.nd,  Ibc  Kqiad  in  the  capiuk  boii&  ■ 
biiap  about  Ihc  laiui  of  the  dunpa.  It  matten  not.  tlienfare, 
bawlii(b  IbelhBcof  ihciaior  lamp  be  luroad,  the  temperature  of 
tbc  cipdnacr  will  aot  locnaic,  bccawc  the  cMri  beat  of  the  en. 
hrfrdBame  li  pamiaf  Arfctly  oulwaida  ihiowh  the  chlnDcy,  and 
■1  aot  loat  Ibroofb  the  flaei  In  the  tank.  In  order  to  raue  the 
leapcnlaia  within  tb«  iaeiibatlaa  chamber  to  ica*  or  103*,  ec  any 
ether  dHtnd  dnne,  the  wcighi  (W)  nun  be  ownd  outward!  along 
-*K  kver  It/},  almit.  I  b.  lor  evcnr  dcfna  at  tcnpcntiire  incrcaie 
--—-*,  TUa  IbcrmoMatic  opauk  wofia  admirably,  and  Ihc  in. 
r  win  work  lor  monthi  al  a  lime  and  fcqiiim  no  adjuMmenl, 
t  muck,  wiihia  the  limita  of  our  <li«uie,  the  extenul 


Cnenweod'i  incuhaipr  (Bf. 


wood'!  incuhaior  tSf.  tf 
'■  ia  tbM.bvi-ui  Buo  CF 


.  uned  the  Bedlord.  membki 
and  F')  and  not  hot-water  ("pei, 


inandlhuiill. 


ank  (T).  And  the  method  of  retulalion  of  the 
L  the  ume,  u.  a  thetouHal  (V)  openiinE  upon 
a  cap  (C)  trom  off  the  aperture  ol  the  main  Hue 
J!  The  beat  of  the  flfl me  Id  nil  directly  outwanli. 
Quih  the  leriei  (<  flua  0^}  which  baricoatiUly 


3'beFi' 


floor  |E)  lying  over 
witcr  bath*  (Bf.  The 
water  unkjT)  li«  in 


P.'=^=        g^JT 


L  G<Llr 


t^ 


^;^ 


F10..5.— The  Bedlord  (C^ntmnodV) 

la]  fluti  paa>  outwinji  Ihroufh  the  water 
Jd  BiuM,  which  in  their  turn  communicate 

ti  of  a  gliii  tube  of  peculkr  fono. 


I  quanlily  of  ether.  The  Ih 


jne  end  thia  lew  ii  pivoW 
•houldriK,  the elhcr  in  lb 


lod  puahea  Ihc  m     .     ^    ...  _, ..._ 

rhii  diuurba  the  eauilibrium  of  the  kvtr  (L), 
with  It  Ihcvetlicalrod,  andlhua 
xaiang  ine  cap  over  toe  mam  nue.  If  the  temperature  lalli  tbc 
teverae  lerie*  of  ch4D2ei  occur.  Tbc  temperaluie  at  which  ibe  cap 
will  be  raited  can  be  adjuited  within  tiauti  by  the  poatJaa  of  the 
— ■'-'■•  (W)  and  by  the  adjuuaienl  of  the  degree  of  iacUnatioa  <d  the 

■cuhator,  nude  at  Otiey.  i>  applKnlly,  (d  Ita  mala 
■^ich  metal  leplicH  tbc  wood 


""nStau 

Tc^ber  l>  E^te. 

t 

1            f 

Fio.  &— Tbc  Winchcomba  Incubator. 


which  li  tr 
and  'ihcralc 


»  whji^  diadu 

.uDioenlttthi    _...,_. 

le  ilvll.    Around  the  Inm  halTal 


lihrBucira 
(C),  holding 


In  the  Kocc  bell 

I  through  Ihe  aperture  (A),  and  befoR  it  reaches  the  c| 
'  it  panel  IhiTHwih  coane  canvaa  which  dip*  into  the  wa 
onuincn.  and  I*  therefore  kept  permanently  moiu.  1 
n  an  filled  from  a  water  tank  1%)  ouliide  Ihe  incubai 
■n  out  fmm  Ihe  ct|-chamber  through  the  ipenure  (1 
penlure  I* regulatcdby  a Innvtallic  thnrnntal  (kc brio' 
peratn  two  keven.  thai  by  their  amnRement  can  raiie 
the  cap  (D)  over  the  main  flue  (F).  The  lemperature 
111  ocTuri  will  be  detetmiBcd.  within  Gmiti,  by  tbc  poiit 


3^+ 
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II  poacan  ■  very  tarn  wtta  Unk.  holdiiii  15  gtVni 
hundred  qsv-  TbrousE  thit  unk  then  uh  two  bot-ai 
fluH,  Jyini  u  the  Hint  plane.   The  imvcli)'  gf  tbc  cm» 

in  iliCERdt  volume  of  water  utedukd  --  '^--^ '•'■ — 

uvutu  tbe  top  of  cbe  unk.    It  it  ai 
of  m(«r  uk«  place  beneath  the 

nlalively  ilowly. 


Should  ibc 
efficiency  ot  Ukc  apparatiu  vill 


In  which  ei 


of  it!  biilk  and  Ii>  phiwal 

bmc  [ill  b  power,  ot  evm 

daitned  that  do  lerinu  Ion 

Retuhtion  of  the  temper^tun  it  by  meant  iif  1 
1.  -.L-L.!. j:„  ....^  oui  ,„  indiinjhbet  d 

id'  air'lo-<iiip*°^'^  m"rawfr. 
lir/KBfcUWJ.— W.H.HIllicT.  lDcuB«or(fiE.7)ii. 
Jii<]>nRnK:ied<>(ldDiible-wallcd  metaloK.    T* 
X  EwD  wallt  it  packed  with  a   Don-COpdircliM  r 

egg-chambiff 


Thetp 


•^4-. 


I  © 


dbya 


-(: 


FlC  7-— HDlier't  liKubalor.  in     Ibe    ei-.r-    r 

tbt  incubator  throaili  two  tubular  duniwit  (A  znd  A'}  •  '  -  ■  - 
•IdtolllKlieatiBilKKiudsupetltirauebahDlFin  Ibc  mi,  v>i  .. 

Thia  appanliurOnnuH  >  of  a  ^lan  liibe  ol  \  in.  bore,  and  which 

a°wrtical  rod  (D)7which  in  iu  I'i^wiE'kt  Ibe  cap  (V)  -h'h'^en 
the  oriJice  of  the  rnain  flue.  The  lube  it  partly  bllrcl  with  memiTy 
and  it  clo?cd  tl  one  end.  At  tbitcnd  tbeie  it  conttined  tome  tpiiit. 
Ai  the  tcmperaLuie  liies.  Ihi*  »paiidt  and  puthei  the  incrciiry 
column  farther  along  the  tube.    The  eqiulibrium  of  the  potitioo  of 

csrryiDi  with  it  tbe  verliot  ann.  the  dtiwnwvd  movement  1^  which 
laiH  IM  cap  (V)  of  the  Auc.  lie  tenpenlDre  at  wluch  it  ii  desred 
that  tbit  vain  iball  incovcr  the  flue,  can  be  adiuBed  within  the 
DeccHuy  Unuta  by  atiduiff  the  wei|ht  (W)  along  the  boruontal  arm 
and  by  ibe  aimiDt  of  nercury  preicn^  in  tbe  boil  tube.   The  air  of 


on  chanber  It  Tendered  auffidently  ID 

Id  ih"cDt^l  incub^or  (New 


It  by  the  ey 


w  YoA)  n 


1  not  wholly  autonutk  but  it  reculaled  accofding  to  vat 
endeavoured  to  t>bviate  ihit  difficulty  by  dTryinf  oui 


H  of  obtenn 

awied  by  Ibe  dte  of  II 

Hive  dayi.    Thii  they  h: 


Siiont.  TIk  rate  of  evaponllon 
ir-ipace  within  the  tfg-ihell  at 
itccrtaincd.  and  inlh  Iheir  1dcu< 
which  dia^mt  ihowing 


ainination  ol  (he  ent  should  Ihciefore  bemtdeevery  two 
layt,  and  the  rctuli  compared  wiih  the  ditgramt.  The 
u  provided  with  an  adjjsttble  ventilator  and  thil  thould 


It  will  Ihut  be  teen  Ihal  in  thit  machine  there  i>  an  atlem 
away  Hilh  the  addition  of  water  to  the  incubator  drawer  du 

(leater  part  of  Ihe  period  of  incubation,  and  10  rely  upon  the . 

vapour  naturally  preieal  in  the  atmoiplwre.   Thii  atlemn  it  bated 

upon  the  fad  (hat  water  vapour  it  lighlet  (han  air.  and  will  (hertfc 

(albe(opinan^encloiedvolk         


out  and  tend  to  accumula 
InlhcComeUJDcubatHcc 


■cnbaticH 


m(  in  (he  eha 
"o-a'i^w^I^ 


in  tbe  Ul-band  wall  of  ih 


erioc  ihiouKh  an  adjutuble  and  gnduated  vnlilaliBi 

¥  the  ea-drawer  and  it  trtvened  by  lewTal  Bwca 
am  a  rutin  orke.    Thetemperaiure  regulatuif  appataEoa 


I.   Int 


Oeicfaton  Buzzard) 
---  principle  and  (b 

em  and  eicaijct  through  the 


"  if  the  en-drawer.     

main  flue.  The  iberaiHlaL 
(fig,  7)  and  rontiiu  of  a  nui  mouniea  oa  an  an 
can  rotate.  Tin  cml  it  fiUed  with  mercnfj'  and  k  d 
Bdwetnthitendandthe  memry  eoluiim  b  a  ikon 
By  eipintioii  of  Ibe  air  under  a  rii'~  — — 
£.:'!ii:^k^  i»  ditplacedand  brinp  about 


_ri^J^I 

.  tempeialure.   On  the  other  hand,  it : 

....  taiic  bar  made  of  pbia  il  lai 

fattened  loeelher.    Tbit  it  connected  irilh  ■  clockwork  and  <lel 

'  wUch  idnullaiKDiitly  opcnt  a  vatve  BBiI  tctuatea 

.. The  tempeiatuie  faUa  to  the  lower  Emit  of  ita  n 

befoic  Ihe  Ibermoatatk  bai  it  nffidaitly  bent  10  tet  the  docki 
uranfemcnt  opcratlnf  In  the  leverae  directioa,  fry  which  t^  Vk*w 
It  cload  and  the  bmp  flame  iDCfcaied.  Tbe  tempcnlure  tbea  ri^ 
lo  the  hkber  Umll.  wlwn  the  bendisf  n(  tbe  thermottatic  bar  a^ia 
relaaet  UK  deieni  and  the  clockwork  opcu  the  nive  and  ndoca 


5i.r,— The  incub! 
ilriclly  liiiuted.  For 
be  no  tiaubl  thai  lor  lliM  pur 

there  it  ettabli&bed  a  large  incuoaiion  room 
thoutandt  of  cggi,  and  in  which  the  heat  regul 
part  fiy  the  pertonaleHoTttof  aKendanlt.  It 
complete  rtlum.  with  added  acceuor^  to 
Efyptiant,  and  10  Ibote  of  John  ChampioD. 

Bailttuilapcal  Inntcltri, 

That  differ  from  bird  iocubaton  Id  that  tbe  balinf  nr{ac*~ 

ol  Ibe  incubalion  chamber  (eiierally  tuirmuidi  all  aia  ol  it 

and  then  it,  as  a  lule,  do  (pedal  arrangcmeiil  fot  brinpDc 

about  a  mon  «t  less  fauinid  coodilioa  of  tlK  caalained  air.     1b 


cubalor  is  beated  by  a  inrm  ■■ler 
lau  01  a  lunpie  una,  wmcti  eilendt  rouod  all  iu  liilis.  Bi> 
in  other  fonna  a  serf  ei  of  tubs  or  flues  panel  ihnm^  tbe  »m1tf 
in  thil  tank  and  thia  limulates  In  prindple  tbe  tnbt  boileT. 
Thb  Utter  form  utiliua  Ihe  heat  ol  the  flame  10  apeatttdcgm 
than  the  fotmei  kind.  In  yei  other  farmt  tbe  tncubMioB 
chamber  it  beated  by  warm  air  charaben  wbicb  mtmiiil  it 
01  Sua  which  uavoM  It.  Mint  bacteriolocidi  inculatan  uc 
iquan  or  lectuigular  in  fona,  but  lame  bacleiiokisisu  jxrlrt 
cylindrical  [anus,  piesumably  oo  accnant  ot  the  ratio  ol  vtiaat 

One  of  Ibe  bett  known  and  moit  generally  tnrd  of  Ac 
and  waler.lank  kind  it  that  of  Dr  d'Anonvil.  It  eaa 
copper  cylinder!  (fie.  S  C  and  C).  <Kh  terminaliog  in  a  • 
Between  Ibe  cylindert  it  a  wide  inienpKe.  in  nnler  U 

vnlumeofwattrmaybeconuined.  Thit iniei^iwT there 

tuteilhewaler-lankcJlhcincubator.   Tbe  apper  orifice  of  tbe  iw 


!3T. 


and  tbiougfa  a  perfon 


Tbe  apper  onfice  ol  tbe  iwaer 
lelid.  wlndi  eouarntan  ■■tcr< 


impletely  filled.   The  apmwn 
atlaaatabcfrjitplKad.    L 
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the  liit  of  Iht  euter  eyliadtr  bckiw  thit.  thnc  ii  ■  wide  end  rimnvd 
afrwxmiK,  to  wfaich  a  fu  rccutaior  a<  ipeclil  coBttructioo  ii  biKd' 
Thu  irpiLator  ni  dni|iicd  by  Thtophile  Scbloning,  ind  nruitta 

f  nm  on  «        ui.  ^      1       incu      «.     ^|^J^  ^^J 


FiO.  I.— D"AnDiniil  Incutotni. 

Jills'  lta'''l"lf"'v^^"°l(' 


J^fJ^t^ 


I'-.tx 


vfi  itao  the  tube  (TV  and  thcrcfofe  the  dynamiul  prruu 
QEniied  by  the  viter  upon  every  part  oi  rhe  two  rytin 
i-"'*^'**  ud  GDuequently  alto  upon  the  iiHli4-rubHr 
ol  the  regulator  it  incieaied.  At  Ihii  pmauR  Lncreuf 
■iiiuA  hetomet  bu%ed  outwardly  and  rrdiacct  ihe  volkjuK  »  p« 
putiat  thnuth  the  apettuie  o(  the  inlet  pipe.  Al  1  nitain  pnal. 
<d  cnim,  the  diaphnEm  cemptiuly  occludei  Ibe  atcnure,  aM  the 
■u  lupphr  it  wboty  cut  all,  cuepi  for  the  very  tmall  hole.  i«minf  1 
by-pua,  u  the  pi^,  behiad  the  collar.   Thit  hole  u  juit  luHciFnily 

bumiDf  IP  !■*■  [farough.  The  temperature  will,  therefarr»  begin  to 
(an.  Ihx  Talgme  of  walet  In  decIeaiK  with  itt  rewilling  dnceni  liom 
the  flati  tube  (T)  ancl  cDnequenI  decreaie  in  the  dynaniiial  pmurc 
nf  lb  viler  upon  Ibe  diapVrarin.    The  taller  ibereCore  reiracti 


vertiolly  up  or  down  alon  one  t.  . —  ..,._._.._  __  . 

kpnvid(ll^a>iadiuMbk"17n'minihrcyIiiidnulu>ii>iiuli 
«f  Ibe  ■•cubuor  al  K*  lower  end,  and  by  lubuLr  on&n.  alio  fill 
wilt)  nlvet  {V)  is  the  hd  above. 

The  incubator  it  very  reliable  and  may  be  wnhed  wilhin  very 
iwrrw  lintt  ot  variation,  provided  Ihal  the  nt^Bupply  be  regulated 
by  a  gaa-pretturc  reghlatoe,  that  Ibe  heigbi  ot  the  water  in  ihe  lube 
(T}iana]auiiHdby  dailyaddiiiontoJalewdrDpaof  ditiillcd  waiEr, 
■Hi  thai  ihe  incubator  itieU  be  protected  Irofn  dnugbii. 

Aootber  fomoj  d'Artonval  incubator  hai  a- glaie  door  in  the  Bde  of 
it  add  a  diahilv  modified  (om  ol  Ihe  heal  regulator. 

Other  tyhoancai  formt  of  incubalort  are  made  by  Lequeui  of 


lor  kicpiflf  Iha  air  in  the  iiKubilien  chamber 
[uweraad  1^  a  Umetanic  iheriBoetat  at  ihe  Rduk  type. 

Ia  Dr  HOeoe'a  imenved  fonn  of  hit  incuhator,  which  11  apprmi. 
■■tety  Mie  in  lara.  Ihc  doubk-walM  wiier  tank  ii  compieiely 

Haaft  IhriHigh  il  ol  Uk  iinducli  of  mmbuition  ol  the  two  flamet. 
T^  heated  pitea  etcape  Inrpugh  an  adjutlabk  aperturr  at  'he  lop. 

ernal  hot-air  chamber. 


Then  it  a 

hMtheu^'Thern 


copper.    Tbe  tempmiure  may  be  csoIroUed  by  any  of  Ibe  ki 
mmury  thermoitata  detcribrd  below. 

Dr  Babrt'  incubator  i>  tomciriiil  limilar.  bul  Ihe  water  11 
not  lurrounded  by  a  hM4ir  chamber.  Inuead  il  ii  traverted 
number  ol  vertical  fiuet  through  which  the  healed  gaiei  Inn 


cubation  dumber. 


le  humidicy  of  Ihe  _  - 

cubator,  the  bottom  it  coniial  in  (oiin.    The  walb 
tie  of  lead^aldl  ilEel.  and  enemally  they  ai 


icteiiolagial 


Heanon  has  drtigncd  te    

incubaion,  nudebyChaa.HeinonftCo.,Lld.  Scme.n_ 

cbamhet  it  tuiToundcd  1^  a  water  tank  (fig.  9.  A)  anJ  the  kweit  ptxt 


id  l»  an  in.goi[. 

le  of  regulaiion  of  the  temperature  it  by  m 

':h  operatet  Ihe  movemenli  of  a  cap,(Ft  ov. 


Ibcm 


'(SJiiiiluatedu'l^' 

In  the  other  fonn  (^.  to)  lor  which  na  it  uted  CKcluiively. 

onical  Hoor  bya  burner  beneath  Iheincubd 
■  cDntrolled  by  a  IhcmHstai  of  the  tame 


reclly  t( 


killli 


CI  Ihe  healed 


he^^™ 
lowering  01 

through  Ihi 


Hfior,  to  thai  Ibe  ftame  ilielf  it  tncreaicd  or 

irdin*taIhenecd>ollheiiicubator.  Thegati 

1  n  the  roof  ol  the  incubator.  The  horiiontal  i 

:  nin  Ibt  cap  (^.  9,  F)  ««  the  flue  in 

ibator.  bul  in  thit  cite  it  timply  aeli  at  Ihe  b 

Beyond  lit 'ukruTB  (fig.  ii,C)  iliiconti 

(b!  which  puihet  down  upon  a  bulion  ai 

m.  when  the  thermoital  within  Ibe  inci 

in  lempcrtlure.   The  button  that  iorod 

ly  clmea  the  inlel  gat  aperture  — '  " 


linithed  in  ilte 
TiKr|fit.lt)lt 
(D)b  the  tame 
Dihet  form  al 


Titht. 


Schribaux't  laesbawr  la  a  hot-ak  la 
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Bunriulotial  IncubaUr  (hcntd  by  ■ 


■he  bDiicHn  of  I 


3i  o(  lcm|. ..  .,   ._     ,_.  ._ 

icnk  orginiiini  and  the  oilMr  [or  Ibe  palbotcnic  luimi.  The  bnl 
iunib>do(ieinpc;ulurcliciblI~«a  tS'and  lo*  C  and  Ibe  iccand 
btlwnnJs'anJjB'C.    Bui  ia  hoi  counltiM,  and  ivtn  in  temprnlt 


lul  temHralure  is  much  ht 


ol  blsloiicil  ItKubalor 


tank  (B)»  coDtainini  bnlvii  ke,  bclure  pauing  thmuf h  lE«  water- 


jacket  of  Che  incubator.  If  il  pouTed  into  neither  of  l!hat  pipeatt 
then  ^mjAy  pauct  out  IhUfuib  iht  pipe  <H}  lo  the  nue  pi^  (N). 
B^  tbiaOevice  the  teidperaIiuco<lheiaciilBtamnbekept  HHBtaal 
at  anf  doind  piHBt.  evea  thmth  it  may  be  nne  yi*  u  40'  C.  bdm 
dul  al  Ibe  exlemai  air. 

Dr  Rdux  haa  alio  deaifded  an  inciibaior  which  ran  be  mainlained 
at  a  coulant  temperature  below  thai  of  Ihe  RiinxjDdiiic  aic.    Thri 

beliHe  panirf  into  the  water-jacket  ot  the  mvhine.     The  htat- 

regolatins  apparatui  ia  a  bunctailic  thenHHtat-    The  UKubatw  i» 

The  m«t  recent  (DTTni  of  all  biiHb  of  iKuUlon.  nude  by  Horn 

of  London,  Ler^ueui  o'  Parii  arid  LauienKhtlECT  ol  Berlin  art  bcpf  h 

Lltdand  letiilalMby  tlKIricily.  The  heaiing  ■•  aaocupUabed  by 

0  thtreiulalioiiadbeRi 


outflirie-  The  flame  of  the  bumen  ii  leiulaied  by  a  bunetaDic 
(hermottat.  The  faa  by-paia  can  be  lefiilated  by  an  attertdaAI- 
Tht  culture!  are  contaiiied  in  veaida  placed  oa  ibchn,  wUch  are 

HuMOH  /DcnMan. 

The  first  incubator  designed  Tor  Tearing  childnB  iribo  are  too 
weak  to  iurvivc  ludcT  Donnal  ctHkdi  tioDS,  or  who  areprcGUturely 
boni,  u  that  ol  Dr  Tamier.  It  was  conunicted  lo  iSSo  and 
was  first  used  at  (be  Parii  Ualemity  Ho^iilaL  lU  form  is  that 
of  a  rectangular  hor  mea-  a 

luring  65X30X50  cenll-  W>f 

mdres    (fif.    >]).    Il    i. 

ivided  into  an  upper  and 


lower    chamber;     the  ^ 

tormct  contain*  the  ItJant,  ig.> 

while  the  latter  lervt*  ai  ^  I 
a  beating  cbambel,  and  in  \ 


reality  b  simply  a  modified 
water-tank.  Tlie partition 
(P)  whicb  divides  the  in- 
cubator into  two  chambi 


c^' 


AAAA>t 


!<•  "*  *'"'«        Fio.  Ij.— TaruH')  locuUtcr. 
■el  chambers  are  at  one  end  ol  the  appantn  in 
in  with  each  other.     It  it  through  thii  pasage  that 


prevent  lot  ol  heal  f~OD  tbe  bi 
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oalijde  tit  h  ulmiited  into  the  lower  chunbcr  at  tba  opposite 
cod,  Ihrouflh  ui  ipenure  (A),  uid  piuinf  over  KMriHof  bottia 
(B)  tantiiniiic  nnn  witer,  bccoms  huled.  Tin  (Ir  ii 
tTodcTed  ulcqoftEdy  moiu  by  oieaiu  of  a  welted  ipckn^  {£) 
which  B  pUced  at  the  enciuice  o(  (he  lover  chainber  into  the 
opptT.  The  wuiDed  ud  moittened  ait  Ls  delennined  in  iti 
directioa  bf  the  paiiioii  of  the  outlet  ipenuie  (O],  which  b 
liiiuied  above  and  {uU  behind  the  bead  of  the  infant.  It 
coniain  a  bdii  valve  (H)  ud  the  rotation  o[  thii  If  iti  indict- 
tina  thai  the  air  it  dmiliting  wilhia  the  incubator. 

The  duW  it  kept  under  otaervitiOD  by  meani  of  a  aliding 
^a*adoar<G)  lituatidin  the  upper  or  roo<  wall  of  the  incubatot. 
iBUOeditldy  beneath  ihii,  tnd  attached  to  one  of  the  aide  walla. 
it  a  thBmomelei  (T)  which  iccordi  the  temperature  of  the  air 
in  the  infant-chambei.  The  temperature  ahould  be  maintained 
10  ji*  C.    The  predie  limit  of  temperature  nuit  ofcoune 


16*  C. 


It  i^  the  higher  the  temperature  must  be. 
eajm  water  veiaeli  coataia  three^quarten  of  a  pint  of 
nd  four  of  them  are  lufficieat  to  ■"■h^*'"  the  required 
lure,  provided  that  the  eiteraal  air  doea  not  fail  below 
Tlie  vetaels  are  withdrawn  and  nplaced  ihrough  an 
cntiaace  to  the  lower  chamber,  and  which  can  be  opeticd  or 
daacd  by  a  aliding  door  (D). 

The  walJt  of  the  incubator,  with  the  SKtptlan  of  the  ^tti 
alidiat  dool,  are  made  at  wood  15  millimetrei  thick. 

Ttw  apparalui  appcan  to  have  been  aucceaaiul,  if  by  aucces 
it  underMood  the  indiictiminate  aaving  of  life  apart  from  all 


d  by  a1 


It  3=%  1 


ire  prematurely  bom 

i  apparatua  requires  constant  attention,  and  tlie 
warm  water  veasela  needs  renewing  sufficiently 
lot  provided  with  a  temperature  regulator  and 
uctuat  ioni  of  iBiemal  tempenlure,  due  to  eiiemal 
tberraal  varialiont,  arc  liable  to  occur. 

Id  Heanon'i  Thermottatic  Nunc  these  diawbai^  an  to  a 
laiEE  eiteni  obviated.  This  "  Nurse  "  consiatt  fundamentally 
of  aa  apf>(iCBlion  of  the  arrangements  for  heating  and  mobtening 
(he  air  and  for  reguiatiog  the  temperature  of  Hearson's  chick 
incubator  to  Dr  Tamier's  human  incubator.  As  in  thia  latltr 
fonoT  Iheirare  two  chambers  (hg.  14),  an  upper  (A)  and  alower 
'  h  each  other  in  the  lame  way  ti  in  Tamier'a 


no.  14.— Heatioa's  "  Thennosutic  Nune." 
•ppaniD*.  Tba  Mppet  cbicnber  contains  the  Infant,  but  the 
Ivh-er  it  TMK  1  bialinf  but  a  moistening  chamber,  Thraugh 
tpotuni  (U)  in  the  bottom  of  the  lower  chamber,  the  external 
air  putes  through,  and  as  in  the  chick  incubator  it  then  passes 
thinigh  perfbrttloni  !a  the  Inner  cylinder  of  a  water  tray  (O) 
■Dd  Iheace  over  the  niriace  of  the  wiler  in  the  Iny.  Ihrough  a 
iknt  of  wet  [>avaa,  to  the  chtnber  ilicU.    Heatx  it  ptnct 


Klby 


chamber  and  ultinuttly  leavci  thii  through  a 
rations  round  the  top.  The  air  in  both  chamben 
nk.    ThtilanklorDulb 


s  thai 


rubalot: 


imbers  and 


(R)  and  an  outgmng  (R)  to  the  left  6mc.  conlinuoui  with  each 
otiier,  pau.  These  two  lluea  are  related  to  each  other  as  in  the 
chick  incubator  (tee  above)  and  the  inlet  flue  is  heated  in  the 
tame  way  and  the  outlet  flue  dischargn  similarly.  The  heat- 
regulating  appantus  'a  identical  with  that  in  Ihcchick  incubator, 
and  the  thermostatic  capsule  (S)  it  placed  in  the  upper  chamber, 
near  the  head  ol  the  infant. 

The  child  is  placed  in  a  basket  which  hu  perforated  wall),  ind 
Is  iqien  above.  The  basket  rests  ufwn  two  ihalla*'  tupportt 
(D)  situated  on  the  upper  surface  ol  the  wa(er-lank  partition. 
The  child  it  kept  under  observation  through  a  glajs  door  in  the 


ipper  or  roof-wall  of  tl 


is  in  use  at  various  hospitalt 
aikd  workhouses  throughout  the  country,  and  provided  there  it 
no  great  fhjctuationaf  barometric  pressun,itmaintaint  a  uniform 

Tj|eriiw-Rc(iJdtorj  er  Tkimaslaa. 

Certain  fliedal  fonat  of  ihermo-regulaton,  adapted  to  the 
requirement)  of  the  particular  incubaiota  to  which  they  are 
attached,  have  already  been  described.  It  remains  now  to  de- 
•dibe  other  formi  which  ate  of  more  general  application.  Only 
thoM  kinds  will  be  described  wbich  an  applicable  to  incubalon. 
Tbe  special  farms  used  for  investigations  in  physicai-cbeinitlry 
•re  not  described.  There  are  various  lypes  ol  thermo-reguUtoia, 
all  of  which  fall  into  one  of  two  classct.  Either  (hey  act  through 
the  eipansion.ot  a  solid,  or  through  that  of  a  liquid.  They  are 
so  adjusted,  that,  at  a  certain  temperature,  the  expansion  of 
tbe  material  chosen  causes  (he  gas  supply  to  be  nearly  completely 
cut  oH.  The  gas  flame  is  prevented  from  being  wholly  ex- 
tinguished by  meant  of  a  amall  by-past. 

We  will  Aral  dcicribe  thoee  which  act  ihiouth  (he  eipanrion  of  t 
liquid.  A  very  cflkricnt  and  cheap  (onn  is  >b>I  dncHbedby  F,  J.  M. 
Pi£e  in  Ihe  JnntalBflMt  Ckmiial  Stcuiy  for 
tSTfi.  The  reiulaloc  eoniiui  ol  a  elait  bulb 
[fig.  IS  B).  continuous  above  with  a  tubular 

-"— ^  --•-  ■ -''!a)  which  b«idi'°dewa- 

and  much  wider  (iibt  (T),  thclowerend 
lich  alides  upwards  or  downwards  along 
The  upper  end  of  lliis  wider  lube  & 


mches  within  )  in.  of  the  eidl  of  the  outlet 
lube,  the  bulb  i>  placed  in  the  Incubaior 

u  lit  apcnure  it  immened  beneath  the 
^  the  gas  supply  ii  cut  off,  with  the 

ffl  of  (hat  pawrB  throuBh  the  by.paifl.      -.-r.^ 

aiied  liilii  at»ve  (h*  mfrcufv,  ar^  Ihp  flame  c 

rhfn  Ihf  dennd  deme  i*  reached,  Ihe  inlet  tut 
until  tbe  ewl  ii  juat  beneath  the  Huface  of  the  sn 
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Fig.  i6.— Reichert* » 
Thenno-Regulator. 


gas  supply  is  thus  cut  off  at  the  desired  temperature.  If  the  tempera- 
ture of  the  incubator  falls,  the  roercuiy  contracts,  the  aperture  cm  the 
inlet  tube  is  uncovered,  the  ^s  supply  is  renewed  and  the  flame 
increased.  The  temperature  wdl  then  nsc  until  the  required  point  is 
reached,  when  the  gas  supply  will  again  be  cut  off.  A  uniform 
temperature  which  oscillates  within  a  range  of  half  a  degree  is  thus 
attamed. 

Retchert's  Thermo-r^ulator  (fig.  i6)  is  another  simple  and  also 
an  earlier  form.   The  stem  (S^  of  the  regulator  is  enlarged  above  and 

receives  a  hollow  T-piece  (P),  the  vertical 
limb  of  which  fits  accurately  into  the  en- 
larged end  of  the  stem',  and  one  end  of  the 
cross-limb  receives  the  inlet  gas  pipe;  the 
other  end  is  closed.  The  vertical  limb  of 
the  T'piece  is  narrowed  down  at  its  lower 
extremity  and  opens  by  a  small  aperture. 
Above  this  terminal  aperture  is  a  lateral 
one  of  the  smallest  size.  From  the  enlarged 
end  of  the  stem  there  passes  out  a  lateral 
arm  (A)  which  is  connected  with  the  outlet 
pipe  to  the  burner,  and  lowerdown  another 
arm  (L),  which  is  closed  at  its  outer  ex- 
tremity by  a  screw  (R),  is  also  attached. 
The  stem  and  lower  arm  are  filled  with 
mercury  and  the  bulb  of  the  stem  is  placed 
in  the  incubator  chambn-,  and  gas  allowed 
to  pass.  When  the  desired  temperature  is 
reached,  the  mercury  in  the  stem  »  forced 
upwards  until  it  closes  the  aperture  of  the 
T-JPttecc.  by  screwing  in  the  screw  (R)  of  the  lower  lateral  arm  (L). 

There  are  several  modifications  of  Reichert's  ori^nal  form.  In 
one  of  these  the  screw  arrangement  in  the  lower  arm  is  replaced  by  a 
piston  rod  working  in  a  narrow  bore  of  a  vertically  bent  limb  of  the 
arm.  In  another  Form,  the  other  end  of  the  cross  bar  of  the  T-piece 
is  open  and  leads  through  a  stopcock  to  a  third  arm,  which  opens  into 
the  enlarecd  upper  end  of  the  stem  opposite  to  the  outlet  arm  (A) ; 
this  modification  acts  as  an  adjustable  by-pass  and  replaces  the 
minute  aperture  in  the  side  of  the  vertical  limb  of  the  T-piece. 

I  n  Babes'  modification  the  gas  supply  is  cut  off,  not  by  the  occlusion 
by  the  rising  mercury  of  the  aperture  of  the  T-piece,  but  by  a  floating 
beaded  wire-valve.  The  aperture  of  the  vertical  limb  of  the  T-piece 
(P)  is  traversed  bya  fine  wire  which  is  enlar^  at  both  ends  into  a 
bead-like  knob.  The  wire  fits  loosely  in  the  aperture  and  not  only 
therefore  works  easily  in  it,  but  allowo  gas  to  freely  pass.  When  the 
lower  bead-like  knob,  however,  is  raised  by  the  expansion  of  the 
mercury,  the  ns  supply  is  cut  off  by  the  bead  being  carried  up 
against  the  orifice. 

Cuccatti's  thermo-regulator  ffig.  17)  is  an  exceedingly  simple  and 
ingenious  form.    The  stem  (S)  of  the  regulator  is  enlargca  below 

into  a  bulb,  while  above  it  divides 
into  a  V.  The  two  limbs  of  the  V 
are  of  course  traversed  by  a  canal  and 
they  are  connected  above  by  a  tubular 
cross  bar  (C).  In  the  middle  of  this 
there  is  a  stopcock  situated  between 
the  two  points  where  the  bar  joins  the 
limbs  of  the  V.  One  end  of  the  cross- 
tube  serves  as  an  inlet  and  the  other 
as  an  outlet  for  the  gas.  The  stop- 
cock serves  as  an  adjustable  by-pass. 
About  an  inch  below  the  point  where 
the  two  limbs  of  the  V  join  the  stem, 
the  bore  of  the  latter  is  enlarged,  and 

P.- r..«.«»#:'-  Tk-*-.-^  it  leads  into  a  lateral  arm  (A),  con- 

FiG.  *^--£^*l^*«  Thermo- j3j„i„g  ^  ^^.^  (rj^  ^i^il^V  to  the 

regulator.  corresponding  arm  in  Reichert's  regu- 

lator. When  the  mercury  in  the  bulb  and  stem  expands,  it 
rises,  and  reaching  the  point  when  the  two  limbs  of  the  V  meet 
occludes  the  orifice  to  both  and  thus  cuts  off  the  gas  supply, 
except  that  which  is  passing  through  the  by-pass  of  the  stopcoclc. 
The  temperature  at  which  this  occlusion  will  take  place  can  be 
determined  by  the  screw  in  the  lateral  arm.  The  more  tnis  is  screwed 
in,  the  lower  will  be  the  temperature  at  which  the  gas  becomes  cut 
off,  and  vice  versa. 

Bunsen's,  Kemp's  and  Muenke's  regulators  are  in  reality  of  the 
nature  of  air-thermometers,  and  act  by  the  expansion  and  contraction 
of  air,  which  raises  or  lowers  respectively  a  colunin  of  mercury:  this 
in  its  turn  results  in  the  occlusion  or  opening  of  the  gas  aperture. 
Such  forms,  however,  are  subject  to  tne  influence  of  barometric 
pressure  and  an  alteration  of  0-5  in.  of  the  barometer  column  may 
result  in  the  variation  of  the  temperature  to  as  much  as  3*. 

Lothar  Meyer's  reniUktor  is  described  in  the  Berickte  of  the  Cerman 
Chemical  Society,  iMj,  p.  1089.  It  is  essentially  a  liquid  ther- 
mometer, the  mercury  column  being  raised  by  the  expansion  of  a 
liquid  of  low  boiling-point.  The  liquid  replaces  the  air  in  Bunsen's 
and  other  similar  forms.  The  boiling-point  of  this  liquid  must  be 
below  the  temperature  required  as  constant. 

The  solid  forms  of  thermostats  are  constructed  upon  the  same 
principle  as  the  compensation  balance  of  a  watch  or  the  compensa- 
tion pendulum  of  a  dock.    This  depends  upon  the  fact  that  the 


co-eflkient  of  expansion  is  different  for  different  metals.  It  therefoi? 
results  that  if  two  ban  of  different  metab  are  fasteno^  together 
along  their  lengths  (fig.  18,  Z  and  ST)  with  the  same  rise  of  tempen^ 
ture  one  of  these  will  expand  or  lengthen  inore  than  the  other. 
And  since  both  are  fastened  together 
and  must  therefore  accominodate 
themselves  within  the  same  linear 
area,  it  follows  that  the  compound  rod 
must  bend  into  a  curved  form,  in  order 
that  the  bar  of  greater  expansion  may 
occupy  the  surface  of  greater  length,  t .c. 
the  convex  one.  Conversely,  when  the 
temperature  falls,  the  greater  degree 
of  contraction  will  be  in  the  same  bar, 
and  the  surface  occupied  by  it  will  tend 
to  become  the  concave  one.  If,  then, 
one  end  of  this  compound  rod  be  fixed 
and  the  other  free,  the  latter  end  will 
describe  a  backward  and  forward 
movement  through  an  arc  of  a  circle, 
which  will  correspond  with  the  oscilla- 
tions of  temperature.  This  movement 
can  be  utilized  by  means  of  aimple 
mcchanfcal  arrangements,  to  open  or 
close  the  stopcock  of  a  gas  supply  pipe. 

In  the  construction  of  this  ^pe  of 
thermostat  it  is  obvious  that  the 
greater  the  difference  in  the  co-efficient 
of  expansion  of  the  two  metals  used, 

the  »*rger  will  be  the  amplitude.of  the  f,c.  i8.-Dr  Roiiz*s  Tber- 
movement  obtamed.  Steel  and  anc  are  *  J^.» /.♦  J^^aTiL.^ 
two  metals  which  satisfy  this  condition.  "^*^  (straight  bar). 
The  co-eflkient  of  steel  is  the  lowest  of  all  metals  and  is  comparabk 
in  its  degree  with  that  of  glass.  Substances  which  are  not  metals, 
such  as  vulcanite  and  porcelain,  are  sometimes  used  to  replace  steel, 
as  the  substance  of  low  co-efficient  of  expansion. 

The  bimetallic  thermostat  most  commonly  employed  is  one  of  the 
two  forms  designed  by  Dr  Roux.  In  one  of  these  fonms  the  compound 
bar  is  straight  (fig.  18)  and  in  the  other  it  is  U-shapod  (fig.  19).  In 
the  former  type  tne  bar  itself  is  enclosed  in  a  tube  (T)  01  metal,  the 
wall  of  which  is  perforated.  Towards  the  open  end  of  this  tube 
the  gas  box  or  case  (C)  is  fixed.  In  the  U-shape  form  it  is  attached 
to  the  outer  surface  (zinc)  of  one  limb  of  the  bar.  The  gas  box  is 
capable  of  adjustment  with  respect  to  its  distance  from  tne  bar,  by 
means  of  a  screw  (S)  and 
a  spiral  spring  (SP), 
which  moves  the  box 
outwards  orinwards 
along  a  rod  (R).  This 
adjustment  enables  the 
de{[ree  of  -temperature  at 
which  it  is  desired  that 
the  gas  shall  be  cut  off 
to  be  fixed  accurately, 
and  within  a  certain 
more  or  less  extended 
range.  The  inlet  and  the 
outlet  pipe  are  discon- 
nected from  each  other 
in  the  gas  box  by  means 
of  a  ptston-like  rod  (P) 
and  valve  (V).  which 
slides  backwards  and 
forwards  in  the  tubular 
part  (T)  of  the  box, 
from  which  the  outlet 
pipe  emerges.  When  the 
valve  (V)  rests  upon  the 
edge  oi  this  box,  the  gas 
is  completely  cut  off 
from  passing  through 
the  outlet  pipe,  with 
the  exception  .of  that 
which  passes  through  an 
exceedingly  small  aperture  (B),  serving  as  a  by-pass.  This  is  just 
large  enough  to  allow  sufficient  gas  to  pass  to  maintain  a  small  tame. 
The  piston-like  rod  and  valve,  when  free,  »  kept  pressed  outwards 
by  means  of  a  sfural  spring.  This  ensures  that  the  valve  ahaO 
follow  the  movements  01  the  compound  bar.  When  this  Iwr  bends 
towards  the  gas  box  owing  to  a  fall  of  temperature,  the  valve  is 
pushed  back  away  from  the  orifice  and  gas  m  increasing  quantity 
passes  through.  The  temperature  of  the  incubator  begins  then  to 
rise,  and  the  zinc  bar  (Z)  expanding  more  than  the  sted  one  (Sl^, 
the  bar  bends  outwards  and  the  valve  once  more  cuts  off  the  gas 
supply . 

(d)  CaS'Pressure  Regulators. — ^The  liquid  form  of  thcnno-regubitan 
especially  work  with  a  greater  degree  of  accuracy  if  they  are  combiacd 
with  some  apparatus  which  controls  the  variations  in  eas  pressure. 
There  are  various  forms  of  these  regulators,  most  of  which  are  CigiuTCd 
and  sometimes  partially  described  in  the  catalogues  of 


Fia  I9.~l>r  Ronx's  Themostat 
(U-shaped  bar). 
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of  •dendftc  inalntmeBti.  It  will  suffice  if  we  detcribe  two 
forais,  one  of  which  (that  of  Buddicom)  can  be  ouule  by  a  labontory 
atteadant  of  average  iotelUgence. 

In  R.  A.  Biiddicocn's  gas  regulator  (fig.  20)  the  inlet  (I)  and  outlet 
(0)  eas  pipe  open  into  a  metal  bell  (B),  the  lower  and  open  end  of 
which  b  immersed  beneath  water  contained  in  a  metal  tray  (T). 
The  bell  is  sunended  upon  the  arm  of  a  balance  (B)  and  the  other 
arm  is  ooiaed  by  a  weight  (W).  This  weight  may  be  made  of  any 
con«]enient  material.  In  the  oriainal  apparatus  a  test-tube  partially 
fined  with  mercury  was  used.   The  weight  dips  into  one  kmb  of  a 

U-shapea  glass  tube  (U),  which  con- 
tains mercury.  Into  the  other  limb 
of  this  tube  the  gas  from  the  meter 
entera  through  a  glass  tube  (G)  which 
b  held  in  position  by  a  well-fitting 
cork.  The  internal  aperture  of  the 
tube  (G)  b  very  oblique,  and  it  rests 
just  above  the  level  of  the  mercury, 
when  the  inAniment  is  finally 
adjusted.  Tbb  adjustment  b  better 
made  in  the  morning  when  the  gas 
pressure  in  the  main  is  at  its  lowest. 
Just  above  the  internal  aperture  of 
the  tube  (G),  a  lateral  tube  (L)  passes 
out  from  the  limb  of  the  U  and  is 
connected  whh  the  inlet  pipe  (I)  of  the  .bell.  If  the  ^s  pressure 
risea.  the  bell  (B)  b  raised  and  the  counter-poising  weight  (W)  is 
proportionately  lowered.  Thb  forces  the  mercury  up  in  the  other 
ufflD  of  the  U-tube  and  consequently  diminishes  the  nze  of  the 
oblique  orifice  in  the  tube  (G).  Some  of  the  gas  b  thus  cut  off  and 
the  pressure  maintained  consUnt.  Should  the  pressure  fall,  the  re- 
verse processea  occur,  and  more  gas  passes  through  the  orifice  of  G 
and  cooseooently  to  the  burner  fay  the  outlet  tube  (O). 

Moitcsaicr's  regulator  (fig.  3i  )  b  more  complex,  and  needs  more 
skilled  work  in  iu  construction.  It  consists  of  an  outer  and  closed 
cylinder  (O).  which  is  filled  about  half-way  up  with  a  mixture  of 
•cid-free  glycerine  and  distilled  water  in  the  proportion  of  two  to 


Fic. 


aa— Buddicom*s  Caa 
Regulator. 


Fig.  ai.—Moiteasier's 
Caa  Rcgobtor. 


dy.  Within  the  cylinder  b  a  bell  (B),  the  tower  and 
open  end  of  wnkh  dips  under  the  glycerine-water  mixture.  From 
tac  top  of  the  bell  a  vertical  rod  (R)  passes  up  through  an  aperture 

in  the  cover  of  the  outer  cylinder,  and 
sopporU  the  weighted  dish  (D).  The 
inlet  (I)  and  outlet  (O)  pipes  enter  the 
chamber  of  the  bell  above  the  level  of 
the  glycerine-water  mixture.  The  out- 
let tube  b  a  rimple  one;  but  the  inlet 
tube  b  enlarsed  into  a  reUtively  capa- 
cious cylinder  (C),  and  its  upper  end  b 
fitted  with  a  cover  which  b  perforated 
by  an  aperture  havins  a  smooth  surface 
and  concave  form.  Into  this  aperture 
an  accurately  fittirar  ball-  or  socket-valve 
(V)  fits.  The  ball-valve  is  supported 
by  a  suspension  thread  (T)  from  the 
roof  of  the  bell  ^B).  The  apparatus 
should  be  adjusted  in  the  morning  when 
the  pressure  b  low,  and  the  dish  (D) 
be  then  so  weiriited  that  the  full  amount  of  «s  passes 
throagh.  The  sire  of  the  fiame  should  then  be  adjusted.  Should 
Che  pressure  increase,  the  bell  (B)  is  raised  and  with  it  the  ball-valve 
(V).  The  aperture  in  the  cover  of  the^nlet  cylinder  b  consequently 
reduced  and  some  of  the  gas  cut  off.  When  the  pressure  falb  again. 
the  baU-valve  b  lowered  and  more  gas  passes  through.  The  relative 
ire  in  the  inlet  and  outlet  pipes  can  be  read  off  on  the  mano- 
(M)  placed  on  each  of  these  tubes. 
LevdSiMt  screws  allow  of  the  apparatus  being  horizontally  ad- 
lasted.  Tne  friction  engendered  by  the  working  of  the  vertical  rod 
(R)  tkroogh  the  aperture  in  the  colUr  of  the  cylinder  cover  b  reduced 
to  a  annianam  by  the  rod  being  made  to  slide  upwards  or  downwards 
on  thnw  vertical  knife-edge  ndgcs  within  the  aperture trf  thecolbr. 
AuTHoamss.— Charles  A.  Cyphers.  IncubctioH  and  its  Natural 
X^w  (1776):  J-  H.  Bartow.  The  Art  and  Method  of  HaUhint  and 
tUmrimt  aU  Ktmd*  et  DameOic  Poultry  and  Came  Birds  by  Steam 
(London,  1837):  and  Dasly  Progress  0/  the  Chick  in  Ike  Egg  during 
Hctddmg  tn  5te«M  Apparatus  (London,  1834);  Walthew,^rff>Sao/ 
Imcmbahms  (London*  lui);  Willbm  Bucknell.  The  Eualedbin.  A 
TreoHse  an  Artificial  IncieMion^  in  3  parts  (published  by  the  author, 
L^oodon.  1819);  T.  Christy,  iun..  Hydro-Incubation  (London.  1877); 
L.  Wright.  The  Booh  of  Poultry  (and  ed.  London.  1893) ;  A.  Forget. 
L'Aoieulture  el  FincuhaHen  arttficieUe  (Paris,  1896);  J.  H.  Sutcliffe. 
Imeubalars  amd  Umr  Management  (Upcott  Gill.  London.  1896): 
H.  H.  Stoddard.  The  New  Egg  Farm  ((Kange  Judd  Ca.  New  York. 
1900):  Edward  Brown,  Poultry  Keeping  as  an  Industry  (sth  cd.. 
1904);  F.  J.  M.  Page.  *'  A  Simple  Form  of  Gas  Regubtor."^ /Mm. 

Babes,  "  Ober  einige  Apparate 


I.  Sac,  i.  14  (London.  1876):  V.  uaDes.  "  uoer  einige  Appa 

caar  Bactcncattntersachung."  CentralUaUfAr  Bacteriologie,  iv.  (1888): 

T.  Httppe.  Melhaden  der  Baeterienferukungjtn  (Berlin.  1889).    For 

details  of  bacteriological  incubatora  and  aooeasones  see 

of  CaOenkamp,  fiiaird  &  Tatkick,  Hearaon  of  London, 
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and  of  the  Cambridge  Scientific  Instrument  Company,  Cambridae; 
of  P.  Lequeux  of  Parb;  and  of  F.  ft  M.  Lautenschlftger  of  Berlin. 
That  of  L5queux  and  of  the  Cambridge  Company  are  particuUriy 
useful,  as  in  many  instances  they  give  a  scientific  expUnation  of  the 
principles  upon  which  the  construction  of  the  various  pieces  of 
apparatus  b  based  (G.P.M.) 

OfCUBUS  (a  Late  Latin  form  of  the  classical  incuho^  a  night- 
mare, from  incubare,  to  lie  upon,  weigfar  down,  brood),  the  name 
given  in  the  middle  ages  to  a  niale  demon  which  was  supposed 
to  haunt  women  in  their  sleep,  and  to  whose  visits  the  birth 
of  witches  and  demons  was  attributed.  The  female  counter- 
parts of  these  demons  were  called  succubae.  The  word  b  also 
applied  genei^y  to  an  oppressive  thing  or  person. 

nfCUMBEMT  (from  Lat.  ineumberef  to  lean,  lie  upon),  a  general 
term  for  the  holder  (reaor,  vicar,  curate  in  charge)  of  an  ecclesi- 
astical benefice  (see  Benefice).  In  Scotland  the  title  b  generally 
confined  to  clergy  of  the  Episcopal  Church.  The  word  in  this 
application  u  pNKuliar  to  English.  Du  Cange  {Qessariumf  s.v, 
"Incumbens")  says  that  the  Jurisconsulti  use  incumbere  in 
the  sense  of  abtinerCf  possidere,  but  the  sense  may  be  transferred 
from  the  general  one  of  that  which  rests  or  is  laid  on  one  as  a  duty 
which  b  also  found  in  post-classical  Latin;  to  be  "  diligently 
resident "  in  a  parish  or  benefice,  has  also  been  suggested  as 
'the  source  of  the  meaning. 

INCUNABULA,  a  Latin  neuter-plural  meaning  "swaddling- 
clothes,"  a  "cradle,"  "birthplace/*  and  so  the  beginning  of 
anything,  now  ctiriously  specialized  to  denote  books  printed  in 
the  zsth  century.  Its  use  in  this  sense  may  have  originated 
with  the  title  of  the  first  separately  pubUshed  Ibt  of  15th-century 
books,  Cornelius  a  Beughem's  Incunabula  typograpkiae  (Amster- 
dam, 1688).  The  word  b  generally  recognized  all  over  Europe 
and  has  produced  vernacular  forms  such  as  the  French  incunablat 
German  Inkunabdn  (Wiegendrucke),  Italian  incunabolit  though 
the  anglicized  incunables  b  not  yet  fully  accepted.  If  its  ori^nal 
meaning  had  been  regarded  the  application  of  the  word  would 
have  bMn  confined  to  books  printed  before  a  much  earlier  date, 
such  as  1475,  or  to  the  first  few  printed  in  any  country  or  town. 
By  the  end  of  the  15th  century  book-production  in  the  ^fta.t 
centres  of  the  trade,  such  as  Venice,  Lyons,  Paris  and  Cologne,  had 
already  lost  much  of  its  primitive  character,  and  in  many  coun- 
tries there  b  no  natural  halting-place  between  1490  and  1520  or 
later.  The  attractions  of  a  round  date  have  prevailed,  however, 
over  these  considerations,  and  the  year  1 500  b  taken  as  a  halting- 
place,  or  more  often  a  terminus,  in  all  the  chief  works  devoted 
to  the  regbtration  and  description  of  early  printed  books.  The 
most  important  of  these  are  (i.)  Panzer's  Annales  typograpkiei 
ab  artis  invenlae  origine  ad  astnum  MD.^  printed  in  five  volumes 
at  Nuremberg  in  1793  ''^^  subsequently  in  1803  carried  on  to 
1536  by  six  additional  volumes;  (ii.)  Hain's  Reperterium 
bibliograpkicum  in  quo  libri  omnes  ab  arte  typograpkica  invenia 
usque  ad  annum  MD.  typis  expressi  ordine  alphahetico  vel  simpli- 
ciler  enumeranlur  vel  atdcuralius,  recensentur  (Stuttgart,  1826- 
1838).  In  Panzer's  Annala  the  first  principle  of  division  b 
that  of  the  alphabetical  order  of  the  Latin  names  of  tovAa  in 
which  incunabula  were  printed,  the  books  being  arranged  under 
the  towns  by  the  years  of  publication.  In  Hain's  Reperterium 
the  books  are  arranged  under  their  authors'  names,  and  it  was 
only  in  1891  that  an  index  of  printers  was  added  by  Dr  Konnd 
Burger.  In  1898  Robert  Proctor  published  ui, Index  to  the  Early 
Printed  Books  in  tke  British  Museum:  from  tke  invention  of 
printing  to  Ike  year  MD.,  witk  noUs  oftkose  in  tke  Bodleian  Library, 
In  thb  work  the  books  were  arranged  as  far  as  possible  chrono- 
logically under  their  printers,  the  printers  chronologically  under 
the  towns  in  which  they  worked,  and  the  towns  and  countries 
chronologically  in  the  order  in  which  printing  was  introduced 
into  them,  the  total  number  of  books  regbtered  being  nearly 
ten  thousand.  Between  1 898  and  1 90a  Dr  W.  Copinger  publbhed 
a  Supplement  la  Hain's  RepertoriuMt  described  as  a  collection 
towards  a  new  editk>n  of  that  work,  adding*  some  seven 
thousand  new  entries  to  the  sixteen  thousand  editions  enumer- 
ated by  Hain.  From  the  total  of  about  twenty-three  thousand 
incunabula  thus  regbtered  considerable  deductions  must  be 
made  for  duplicate  entries  and  undated  editions  which  probably 
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to  Uie  i6Ui  oentmy.  On  the  other  hand  Dr 
Copinger't  SupfUmetd  had  hardly  appeared  before  additional 
lists  began  to  be  issued  registering  books  unknown  both  to  him 
and  to  Hain,  and  the  new  Rtpertorium^  begun  in  1905,  under 
the  auqptces  of  the  Gennan  government,  seemed  likely  to 
register,  on  its  completion,  not  fewer  than  thirty  thousand 
different  incunabula  as  extant  either  in  complete  copies  or 
fragments. 

In  any  attempt  to  estimate  the  extent  to  which  the  incunabula 
still  in  existence  represent  the  total  output  of  the  15th-century 
presses,  a  sharp  distinction  must  be  drawn  between  the  weightier 
and  the  more  ephemeral  literature.  Owing  to  the  great  religious 
and  intellectual  upheaval  in  the  i6th  centuxy  much  of  the 
literature  previously  current  went  out  of  date,  while  the  cum- 
brous early  editions  of  books  still  read  were  superseded  by  handier 
ones.  Before  this  h^>pened  the  heavier  works  had  found  their 
way  into  countless  libraries  and  here  they  reposed  peacefully, 
only  sharing  the  fate  of  the  libraries  themselves  when  these 
were  pillaged,  or  by  a  hap|»er  fortune  amalgamated  with  other 
collections  in  a  larger  library.  The  considerable  number  of  copies 
of  many  books  for  whose  preservation  no  ^nsdal  reason  can  be 
found  encourages  a  belief  that  the  proportion  of  serious  works 
now  completely  lost  is  not  very  high,  except  in  the  case  of  books 
of  devotion  whose  honourable  destiny  was  to  be  worn  to  pieces 
by  devout  fingers.  On  the  other  hand,  of  the  lighter  literature 
in  book-form,  the  cheap  romances  and  catchpenny  literature 
of  all  kinds,  the  destruction  has  been  veiy  greaL  Most  of  the 
broadsides  and  single  sheets  generally  which  have  escaped 
have  done  so  only  by  virtue  of  the  i6th<entury  custom  of 
using  waste  of  this  kind  as  a  substitute  for  wooden  boards  to 
stiffen  bindings.  Excluding  these  broadsides,  &&,  the  total 
output  of  the  15th-century  presses  in  book  form  is  not  likely 
to  have  exceeded  forty  thousand  editions.  As  to  the  sixe  of 
the  editions  we  know  that  the  earliest  printers  at  Rome  favoured 
22$  oo^es,  those  at  Venice  300.  By  the  end  of  the  century  these 
numbers  had  increased,  but  the  soft  metal  in  use  then  for  types 
probably  wore  badly  enough  to  keep  down  the  size  of  editions, 
and  an  average  of  500  copies,  giving  a  possible  total  of  twenty 
million  books  put  on  the  European  market  during  the  15th 
century  is  probably  as  near  an  estimate  as  can  be  made. 

Very  many  incunabula  contain  no  information  as  to  when, 
where  or  by  whom  they  were  printed,  but  the  individuality  of 
most  of  the  early  types  as  compared  with  modem  ones  has 
enabled  typographiol  detectives  (of  whom  Robert  Proctor, 
who  died  in  1903,  was  by  far  the  greatest)  to  track  most  of  them 
down.  To  facilitate  this  work  many  volumes  of  facsimiles  have 
been  published,  the  most  important  being  K.  Burger's  Monu- 
mtnta  Germamae  et  lUUiae  Typograpkua  (1892,  &c),  J.  W. 
Holtrop's  Monuments  typograpkiques  des  Pays-Bos  (1868), 
O.  Thierty-Poux's  Premiers  monmmeiUs  de  Vimprimerie  en 
France  auXV'tUcU  (zSgo),  K.  Haebler's  Typograpkie  ibtrique 
du  quinxihme  'sUde  (zgoi)  and  Gordon  Duff's  Early  English 
Prilling  (1896),  the  publications  of  the  Type  Facsimile  Sodety 
(i  700,  &c)and  the  WooUey  PacsimiUSf  a  collection  of  five  hundred 
photographs,  privately  printed. 

In  his  Index  to  the  Early  Printed  Books  at  the  British  Museum 
Proctor  enumerated  and  described  all  the  known  types  used  by 
each  printer,  and  his  dcsciiptions  have  been  usefully  extended 
and  inade  more  precise  by  Dr  Haebler  in  his  Typenrepertorium 
der  Wiegendrucke  (1905,  &&).  With  the  aid  of  these  descriptions 
and  of  the  facsimiles  already  mentioned  it  is  usually  possible 
to  assign  a  newly  discovered  book  with  some  certainty  to  the 
press  from  which  it  was  issued  and  often  to  tipediy  witUn  a  few 
weeks,  or  even  days,  the  date  at  which  it  was  finished. 

As  a  result  of  these  researches  it  is  Hterally  true  that  the  out-, 
put  of  the  X5th-century  presses  (excluding  the  ephemeral  publica- 
tions which  have  very  largely  disappeared)  is  better  known  to 
students  than  that  of  any  other  period.  Of  ori^nal  h'terature  of 
any  importance  the  half -century  14  5o>x  500  was  aingulariy  barren, 
and  the  zeal  with  which  Z5th-century  books  have  been  collected 
nd  studied  has  been  criticized  as  excessive  and  misplaced, 
doubt  the  minuteness  with  which  it  is  possible  to  make  an 


old  book  yield  up  its  secrets  has  encouraged  students  to  pome 
the  game  for  its  own  sake  without  any  great  consideratioo  of 
practical  utility,  but  the  materials  which  have  thus  been  made 
available  for  the  student  of  European  culture  are  far  from 
insignificant.  The  competition  among  the  t  sth-century  ponteis 
was  very  great  and  they  clearly  sent  to  press  every  book  for  wfaidi 
they  could  hope  for  a  sale,  undaunted  by  its  bulk.  Thus  the 
great  medieval  encyclopaedia,  the  Specula  {Speculum  uaiurale. 
Speculum  historiale.  Speculum  morale.  Speculum  doctriuale)  of 
Vincent  de  Beauvais  went  through  two  editiMis  at  Sirassburg 
and  found  publishers  and  translators  elsewhere,  yifti^^^fh  it 
must  have  represented  an  outlay  from  which  many  moden 
firms  would  shrink.  It  would  almost  seem,  indeed,  as  if  some 
publishers  specially  affected  very  bulky  works  which,  while  they 
remained  famous,  had  grown  scarce  because  the  scribes  were 
afraid  to  attempt  them.  Hence,  more  especially  in  Gennasy. 
it  was  not  merely  the  output  of  a  sin^e  generation  which  came 
to  the  press  before  rsoo,  but  the  whole  of  the  medieval  Uteratore 
which  remained  alive,  ije.  retained  a  reputation  sufficient  to 
attract  buyers.  A  study  of  lists  of  incunabula  enables  a  stodcni 
to  see  just  what  works  this  included,  and  the  degree  of  their 
popularity.  On  the  other  hand  in  Italy  the  influence  of  the 
classical  renaissance  is  reflected  in  the  enormous  output  of  Latin 
classics,  and  the  progress  of  Gre^  studies  can  be  traced  in  the 
displacement  of  Latin  translations  by  editions  of  the  originals. 
The  part  which  each  country  and  dty  played  in  the  stni^e 
between  the  old  ideals  and  tlw  new  can  be  determined  in  extra- 
ordinary detail  by  a  study  of  the  output  of  its  presses,  althougk 
some  allowance  must  be  made  for  the  extent  to  viiich  books 
were  transported  along  the  great  trade  routes.  Thus  the  fact 
that  the  Venetian  output  nearly  equalled  that  of  the  iriiole 
of  the  rest  of  Italy  was  no  doubt  mainly  due  to  its  export  trade. 
Venetian  books  penetrated  everywhere,  and  the  skill  of  Vcaeuan 
printers  in  liturpcal  books  procured  them  commissions  to  print 
whole  editions  for  the  Eni^ish  inarkeL  From  the  almost 
complete  absence  of  scholarly  books  in  the  lists  of  English 
incunabula  it  would  be  too  much  to  condude  that  there  was 
no  demand  for  such  books  in  England.  The  demand  ciisted 
and  was  met  by  importation,  whidh  a  statute  of  Richard  Ill's 
expressly  facilitated.  But  that  it  was  not  commerdally  possibk 
for  a  scholarly  press  to  be  worked  in  En^aiKl,  and  that  no  maa 
of  means  was  ready  to  finance  one,  tells  its  own  tale.  The  total 
number  of  incunabula  printed  in  England  was  probably  opvards 
of  four  hundred,  of  which  Caxton  produced  fully  one-foonlL 
Of  the  ten  thousand  different  incunabula  which  the  British 
Museum  and  Bodldan  library  possess  between  them,  about 
4100  are  Italian,  3400  German,  1000  French,  700  from  the  Nether- 
lands, 400  from  SwitzerlaiKl,  150  from  Spain  and  Portngal, 
50  from  other  parts  of  the  ^ntlnent  of  Europe  and  soo  En^ish. 
the  proportion  of  these  last  bdng  about  doubled  by  the  special 
zeal  with  which  they  have  been  collected.  The  odefaration  in 
1640  of  the  second  centenary  (as  it  was  considered)  of  the  in- 
vention of  printing  may  be  taken  as  the  date  faom  which 
incunabula  began  to  be  collected  for  their  own  sake,  apart 
from  their  literary  interest,  and  the  publication  of  Bcu^iem's 
Incunabula  typographiae  in  x688  marks  the  increased  attentioo 
paid  to  them.  But  up  to  the  end  of  the  xyth  century  Caxtons 
could  still  be  bought  for  a  few  shillings.  The  third  centeniry 
of  the  invention  of  printing  in  1740  again  stimulated  enthusiasm, 
and  by  the  end  of  the  i8th  century  the  really  early  books  were 
eagerly  competed  for.  Interest  in  books  of  the  last  teii  or  fifteen 
years  of  the  century  is  a  much  more  irwdem  devdofHncnt. 
but  with  the  considerable  literature  whidi  has  grown  op  round 
the  subjea  is  not  likely  to  be  easfly  checked. 

The  chief  collections  of  inconabula  are  those  of  the  BibBothfeque 
Nationale  at  Paris,  Royal  library,  Munich,  and  British  Museym. 
London,  the  number  of  separate  editions  in  each  libncy  cacecdiei 
nine  thousand,  with  numerous  du|rficatcs.  The  number  of  aeparatt 
editions  at  the  Bodleian  Ubraiy  is  about  five  thotiqnd.  Other 
important  collections  are  at  the  University  library,  Cambfidge.  and 
the  John  Rylands  library,  Manchester,  the  latter  being  baaed  on  the 
famous  Althorp   library   formed   by   Eari   Spencer   (sec   Boot* 
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a  Zultt-Bantu  woni,  formed  from  the  inflexional 
prefix  m  and  daba,  buaineis,  news,  for  an  important  conference 
beld  by  the  "  indvnas  "  or  principal  men  of  the  Kaffir  (Zulu-Xosa) 
tribes  of  South  Africa.  Such  "  indabas  "  may  include  only  the 
"  indunas  "  of  a  particular  tribe,  or  may  be  held  with  the  repre- 
sentatives of  other  tribes  or  peoples. 
IMDAZOLB   (BnooPYBAZOLEs),   organic  substances  con- 

/CH 
talning  the  ting  system  [    J     |  ^NH.    The  parent  substance 
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indad€,  CfHcNi,  was  obtained  by  E.  Fischer  (i4iiii.  1883,  aaz, 
p.  aSo)  by  heating  ortho-hydrazine  dnnamic  add, 

It  has  also  been  obtained  by  heating  ortho-diszoaminotoluene 
with  acetic  add  and  benaene  (F.  Heusler,  Ber.,  1891, 24,  p.  4x61). 

<=*<n"n  NHCH.-C'H'NH.+C.IWI^ 

It  crystallizes  in  needles  (from  hot  water),  which  melt  at  X46*s^  C. 
and  boU  at  369*-a70*  C.  It  is  readily  soluble  in  hot  water, 
akohol  and  dnute  hydrochloric  acid.  Nitrous  add  converts  it 
into  nitrosoindaiole;  whilst  on  heating  with  the  alkyl  iodides 
it  is  converted  into  alkyl  indaxoles. 
A  series  of  compounds  isomeric  with  these  alkyl  derivatives 

is  known,  and  can  be  considered  as  derived  from  the  ring  system 

0/Nll. 
^N.    These  isomers  are  called  isindauies,  and  may 

be  prepared  by  the  reduction  of  the  nitroso-ortho-alkylamino- 
acetophcoones  with  sine  dust  and  water  or  acetic  add.  The 
iodazoles  are  weak  bases,  which  crystallize  readily.  Phenyl 
indazok,  on  reduction  with  sodium  and  absolute  alcohol,  gives 
a  dihydra  derivaiive  (IL  L.  Paal,  Ber.,  1891,  94,  p.  963). 

Vot  other  derivatives,  icie  E.  Fischer  and  J.  Tafel,  Ann,  1885,  S27, 
P-3t4- 

nDUUIlTT  (through  Fr.  indemnUi,  Lat.  indemnis,  free  from 
danuge  or  loss;  f»-,  negative,  and  damnum,  loss),  in  law,  an 
aadataking,  cither  express  or  implied,  to  compensate  another 
for  loss  or  damage,  or  for  trouble  or  expense  incurred;  also  the 
sum  so  paid  (see  Contxact;  and  Insukance:  Marine),  An 
act  of  indonnity  is  a  statute  passed  for  the  purpose  either  of 
relicirfiig  petKms  from  disabilities  and  penalties  to  which  they 
have  rcndexed  themselves  liable  or  to  make  legal  transactions 
which,  when  they  took  place,  were  illegal.  An  act  or  bill  of 
indemnity  used  to  be  passed  every  session  by  the  English  par- 
Bameat  for  the  relief  of  those  who  had  unwittingly  neglected  to 
qualify  themselves  in  certain  respects  for  the  holding  of  offices, 
ic,  9M,  for  example,  justices,  without  taking  the  necessary  oaths. 
The  Promissory  Oaths  Act  x868  rendered  this  unnecessary. 

UtlMUL  CAi  a  hydrocarbon  found  in  the  fraction  of  the 
coal  tar  distillate  boiling  between  xTd"*  and  182*  C,  and  from 
which  it  may  be  extracted  by  means  of  its  picrate  (G.  Kramer, 
A.  Spilker,  Bcr.,  1890,  23,  p.  3276).  It  may  also  be  obtained 
by  distillittg  the  caldum  salt  of  hydrindcne  carboxylic  acid, 
QB«(ClIs)t'CH-COOH.  It  is  an  oa  which  boils  at  179-5*- 
iSo-^.aadhasaspedficgravity  1-04 (15*0.  DQutenitricadd 
oxidiics  it  to  phthalic  add,  and  sodium  reduces  it  in  alcoholic  solu- 
tion to  kydrindene,  CtHi».  A.  v.  Baeyer  and  W.  H.  Perkin  {Ber,, 
1884.  17,  p.  115)  by  the  action  of  sodiomalonic  ester  on  ortho- 
xyiyieat  tHomide  obtained  a  hydrindene  dicarboxylic  ester, 

CJl4CCIIiBr)t+2CHNa(COAHi}i-2NaBr+CH,(COiC,H.), 

+C,H,:  ICH*.  C(CO,C,H,),; 

this  ester  00  hydrolsrsis  yields  the  corresponding  acid,  which  on 
heating  loses  carbon  dioxide  and  gives  the  monocarboxyUc 
acid  of  hydrindene.  The  barium  salt  of  this  add,  when  heated, 
jridds  indcae  and  not  hydrindene,  hydrogen  being  liberated 
(W.  U.  Perkin,  Jour.  Chem.  See.,  1894,  6$,  p.  228).  Indene 
vapour  when  passed  through  a  red  hot  tube  yields  chrysene. 
It  combiBcs  with  nitrosyl  chloride  to  form  indene  nitrosate 
(M.  Dcaasledt  and  C.  Ahrens,  Ber.,  1895,  28,  p.  1331)  and  it 
rncts  with  beasaldehyde,  oxalic  ester  and  formic  ester  (J. 
%  1900,  33,  p.  3395). 


On  the  d^vativea  of  indene  see  W.  v.  MtUer,  Ber.,  1890, 33,  p. 
1883;  Th.  Z«ndce.  B«r..  X887.  20,  p.  2394.  x886.  19.  p.  2493:  and 
W.  Koser  and  E.  HaKihoff,  Ami.,  x888, 347.  p.  140. 

INDBNTURB  (through  O.  Fr.  endenture  from  a  legal  Latin 
term  indentura,  indentare,  to  cut  into  teeth,  to  give  a  jag^ 
edge,  in  madum  deniium,  like  teeth),  a  law  term  for  a  special 
form  of  deed  executed  between  two  or  more  parties,  and  having 
counterparts  or  copies  equal  to  the  number  of  parties.  These 
copies  were  all  drawn  on  one  piece'  of  vellum  or  paper  divided 
by  a  toothed  or  "  indented  "  line.  The  copies  when  separated 
along  this  waved  line  could  then  be  identified  as  "  tallies  "  when 
brought  together.  Deeds  executed  by  one  party  only  had  a 
smooth  or  "  polled  "  edge,  whence  the  name  "  deed  poll."  By 
the  Real  Property  Act  18451  f  Sf  aiU  deeds  purporting  to  be 
"  indentures  "  have  the  effect  of  an  "  indenture,"  even  though 
the  indented  line  be  absent.  The  name  "  chirograph  "  (Gr.  x^Pt 
hand,  ypii^B»,  to  write)  was  also  early  applied  to  such  a  form 
of  deed,  and  the  word  itself  was  often  written  along  the  indented 
line  (see  further  DzEoand  Dxplomatic).  The  term  "indenture  " 
is  now  used  generally  of  any  sealed  agreement  between  two  or 
more  parties,  and  specifically  of  a  contract  of  ^prentioeship, 
whence  the  phrase  "  to  take  up  one's  indentures,"  on  completion 
of  the  term,  and  also  of  a  contract  by  labouxers  to  serve  in 
a  foreign  country  or  colony  (see  Cooue). 

INDEPENDENCE,  a  city  and  the  county-seat  of  Jackson 
county,  Missouri,  U.S.A.,  3  m.  S.  of  the  Missouri  river  and 
xo  m.  E.  of  Kansas  City.  Pop.  (X890)  6380,  (1900)  6974  (937 
negroes);  (X910)  9859.  The  dty  is  served  by  the  Missouri 
Pacific,  the  Chicago  &  Alton,  and  the  Kansas  City  Southern 
railways,.and  by  an  electric  line  and  fine  boulevard  to  Kansas 
City.  It  is  situated  about  xooo  ft.  above  the  sea,  and  is  sur- 
rounded by  a  fertile  agricultural  district.  The  dty  has  a  small 
public  square  (surrounding  the  court-house)  and  a  public  library, 
and  b  the  seat  of  St  Mary's  Academy,  under  the  control  of  the 
Sisters  of  Mercy.  Among  its  manufactures  are  farming  imple- 
ments, flour  and  lumber.  The  munidpality  owns  its  electric 
lighting  plant.  Independence  was  laid  out  as  a  town  and  chosen 
as  the  county-seat  in  X827,  first  chartered  as  a  dty  in  X849  >nd 
made  a  dty  of  the  third-class  in  X889.  About  X500  Mormons, 
attracted  by  the  "  revelation  "  that  this  was  to  be  a  Zion, 
settled  in  and  about  Independence  in  X83X  and  1832.  They 
contemplated  buildixig  thdr  chief  temple  about  i  m.  W.  of  the 
site  of  the  present  court  house,  but  in  X833  (partly  because 
they  invited  free  negroes  to  join  them)  were  expelled  by  the 
"  gentile  "  inhabitants  of  Independence.  In  X867  a  settlement 
of  about  150  Hedrickites,  or  members  of  the  "  Church  of  Jesus 
Christ "  (organized  in  Illinois  in  X835),  came  here  and  secretly 
bought  up  parts  of  the  "  Temple  Lot."  The  heirs  of  the  settlers 
of  x83x-xd32  conveyed  the  lot  by  deed  to  the  Reorganized  Church 
of  Jesus  Christ  of  Latter  Day  Saints  (with  headquarters  at 
Lamoni,  Iowa),  which  brought  suit  against  the  Hedrickites, 
but  in  X894  the  U.S.  Circuit  Court  of  Appeals  dedded  the  case 
on  the  ground  of  laches  in  favour  of  the  Hedrickites,  who  fifteen 
years  afterwards  had  nearly  died  out.  In  X867-X869  a  few 
families  belonging  to  the  Reorganized  Church  of  Jesus  Christ 
of  Latter  Day  Saints  (monogamists)  settled  in  Independence, 
and  in  1908  their  church  here  had  about  2000  members.  Besides 
a  large  church  building,  they  have  here  a  printing  establishment, 
from  which  is  issued  the  weekly  Zien*s  Ensign  (founded  in  1891), 
and  the  "  Independence  Sanitarium "  (completed  in  X908). 
The  faithful  Mormons  still  look  to  Independence  .as  the  Zion 
of  the  church.  In  1907  a  number  of  Mormons  from  Utah  settled 
here,  moving  the  hesulquartcrs  of  the  "  Central  States'  Mission  " 
from  Kansas  City  to  Independence,  and  fohnded  a  periodical 
called  Liakona,  the  Elder's  Jeumol,  From  about  1831  to  1844, 
when  its  river  landing  was  destroyed  by  flood,  Independence  was 
the  headquarters  and  outfitting  point  of  the  extensive  caravan 
trains  for  the  Santa  F^,  Oregon  and  Old  Salt  Lake  trails.  During 
the  Civil  War  about  300  Federals  under  Lieut.-CoIond  D.H.Buel, 
occupying  the  town,  were  captured  on  th«  x6th  of  August  X862 
by  Colonel  Hughes  in  command  of  1500  Confederates,  and  00 
the  22nd  of  October  1864  a  part  of  General  Sterling  Price's 
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Confedente  anny  was  defeated  a  few  mSes  E.  of  Independence 
by  General  AiinA  Pleasonton. 

INDBPBNDENCB,  DECLARATION  OF.  in  United  Sutes 
history,  the  act  (or  document)  by  which  the  thirteen  original 
states  of  the  Union  broke  their  colonial  allegiance  to  Great  Britain 
in  1776.  The  controversy  preceding  the  war  (see  Ameucam 
Indepemdemce,  War  or)  gradually  shifted  from  one  primarily 
upon  economic  policy  to  one  upon  issues  of  pure  poUtics  and 
sovereignty,  and  the  acts  of  Congress,  as  viewed  to-day,  seem 
to  have  been  carrying  it,  from  the  beginning,  inevitably  into 
revolution;  but  there  was  apparently  no  general  and  oonsdous 
drift  toward  independence  until  near  the  dose  of  177$.  The 
first  colony  to  ^ve  official  countenance  to  separation  as  a  solution 
of  colonial  grievances  was  North  Carolina,  which,  on  the  x  3th  of 
April  1776,  authorized  its  delegates  in  Congress  to  join  with 
others  in  a  declaration  to  that  end.  The  first  colony  to  instruct 
its  delegates  to  take  the  actual  initiative  was  Virginia,  in  accord- 
ance with  whose  instructions — voted  on  the  15th  of  May — 
Richard  Henry  Lee,  on  the  7th  of  June,  moved  a  resoluticMi 
'*  that  these  United  Colonies  are,  and  of  right  ought  to  be, 
free  and  independent  States."  John  Adams  of  Massachusetts 
seconded  the  motion.  The  conservatives  could  only  plead  the 
unpreparedncss  of  public  opinion,  and  the  radicak  conceded 
delay  on  condition  that  a  committee  be  meanwhile  at  work  on 
a  declaration  "  to  the  effect  of  the  said  .  .  .  resolution,"  to 
serve  as  a  preamble  thereto  when  adopted.  This  committee 
consisted  of  Thomas  Jefferson,  John  Adams,  Benjamin  Franklin, 
Roger  Sherman  and  Robert  R.  Livingston.  To  Jefferson  the 
committee  entrusted  the  actual  preparation  of  the  paper.  On 
the  2nd  of  July,  by  a  vote  of  12  states — 10  voting  unanimously. 
New  York  not  voting,  and  Pennsylvania  and  DeUware  casting 
divided  ballots  (3  votes  in  the  negative) — Congress  adopted  the 
resolution  of  independence;  and  on  the  4th,  Jefferson's  "  De- 
claration." The  4th  has  always  been  the  day  celebrated;*  the 
decisive  act  of  the  2nd  being  quite  forgotten  in  the  memory  of 
the  day  on  which  that  act  was  published  to  the  world.  It  should 
also  be  noted  that  as  Congress  had  already,  on  the  6th  of 
December  1775,  formally  disi vowed  allegiance  to  parliament, 
the  Declaration  redtes  its  array  of  grievances  against  the  crown, 
and  breaks  allegiance  to  the  crown.  Moreover,  on  the  loth  of 
May  1776,  Congress  had  recommended  to  the  people  of  the 
colonies  that  they  form  such  new  governments  as  their  repre- 
sentatives should  deem  dearable;  and  in  the  accompanying 
statement  of  causes,  formulated  on  the  xsth  of  May,  had  declared 
it  to  be  "  absolutely  irreconcilable  to  reason  and  good  consdencc 
for  the  people  of  these  colonies  now  to  take  the  oaths  and  affirma- 
tions necessary  for  the  support  of  any  government  under  the 
crown  of  Great  Britain,"  whose  authority  ought  to  be  "  totally 
suppressed  "  and  taken  over  by  the  people — a  determination 
which,  as  John  Adams  said,  inevitably  involved  a  struggle  for 
absolute  independence,  involving  as  it  did  the  extinguishment 
of  all  authority,  whether  of  crown,  parliament  or  nation. 

Though  the  Declaration  reads  as  "  In  Congress,  July  4, 1776. 
The  unanimous  Declaration  of  the  thirteen  united  States  of 
America,"  New  York's  adhesion  was  in  fact  not  voted  until  the 
Qth,  nor  announced  to  Congress  until  the  15th— the  Declaration 
being  unanimous,  however,  when  it  was  ordered,  on  the  igih.to 
be  engrossed  and  signed  under  the  above  title.*  Contrary  to  the 
inference  naturally  to  be  drawn  from  the  form  of  the  document, 
no  signatures  were  attached  on  the  4th.  As  adopted  by  Con- 
gress, the  Declaration  differs  only  in  details  from  the  draft 
prepared  by  Jefferson;  censures  of  the -British  people  and  a  noble 
denundation  of  slavery  were  omitted,  appeals  to  Providence 
were  inserted,  and  verbal  improvements  made  in  the  interest  of 
terseness  and  measured  statement.  The  document  is  full  of 
Jefferson's  fervent  spirit  and  personality,  and  its  ideals  were 
those  to  which  his  life  was  consecrated.  It  is  the  best  known 
and  the  noblest  of  American  state  papers.    Though  open  to 

*  "  Independence  Day  "  is  a  holiday  in  all  the  states  and  territories 
of  the  United  Sutes. 

'  As  read  before  the  armjr  meanwhile,  it  was  headed  "  tn  Congress, 
\  1776.    A  Declaration  by  the  representatives  of  the  Uoited 
if  America  in  General  Congress  assembled." 


controversy  on  some  issues  of  historical  fact,  not  flawless  in 
logic,  necesHuily  partisan  in  tone  and  purpose,  it  is  a  justificatocy 
preamble,  a  party  manifesto  and  appeal,  reasoned  enough  to 
carry  conviction,  fervent  enough  to  inspire  enthusiasm.  It 
mingles— as  in  all  the  controversy  of  the  time,  but  with  a  bteiary 
skill  and  political  address  elsewhere  unrivalled — stale  disputatioa 
with  philosoi^y.  The  rights  of  man  lend  dignity  to  the  ri^ts 
of  Englishmen,  and  the  broad  outlodt  of  a  world-wide  appeal, 
and  the  elevation  of  noble  prindples,  relieve  minute  criticisms 
of  an  administrative  system. 

Jefferson's  political  theory  was  that  ol  Locke,  whose  words  the 
Declaration  echoes.  Uncritical  critics  have  repeated  J<^  Adams's 
assertion  that  its  arguments  were  hackneyed:  so  they  un- 
doubtedly were — in  Congress,  and  probably  little  less  so  without, 
— but  that  is  certainly  pre-eminent  among  its  great   merits. 
As  Madison  said,  "  The  object  was  to  assert,  not  to  discover 
truths."    Others  have  echoed  Rufus  Choate's  phrase,  that  the 
Declaration  is  made  up  of  "  Ottering  and  sounding  generalities 
of  natural  right."     In  truth,  its  long  array  of  '*  facts . . . 
submitted  to  a  candid  world  "  had  its  ba^  in  the  whole  dcvcbp> 
ment  of  the  relations  between  England  and  the  agonies;  every 
charge  had  point  in  a  definite  reference  to  historical  cvoits, 
and  appealed  primarily  to  men's  reason;  but  the  history  is 
to-day  fo.'gotten,  while  the  fandful  basis  of  the  "compact" 
theory  does  not  appeal  to  a  later  age.    It  should  be  judged, 
however,  by  its  purpose  and  success  in  its  own  time.    The 
'*  compact  **  theory  was  always  primarily  a  theory  ol  political 
ethics,  a  revolutionary  theory,  and  from  the  early  middle  ages 
to  the  French  Revolution  it  worked  with  revoluticmary  power. 
It  held  up  an  ideal.    Its  ideal  of  "  equality  "  was  not  realixed 
in  America  in  1776 — nor  in  England  in  1688 — but  no  man 
knew  this  better  than  Jefferson.    Locke  disclaimed  for  him  in 
1690'  the  shallower  misunderstandings  still  daily  put  upon  his 
words.    Both  Locke  and  Jefferson  wrote  simply  of  political 
equality,  political  freedom.    Even  within  this  lixnitatioo,  the 
idealistic  forroukis  of  both  were  at  variance  with  the  actual 
conditions  of  their  time.    The  variance  would  have  been  greater 
had  their  phrases  been  applied  as  humanitarian  formulas  to 
industrial  and  social  conditions.    The  T/>rkian  theoiy  fitted 
beautifully  the  question  of  colonial  dependence,  and  was  a|^)lied 
to  that  by  America  with  ineaorable  logic;  it  fitted  the  quest ioo 
of  individual  political  rights,  and  was  applied  to  them  in  1 776, 
but  not  in  1690;  it  did  not  apply  to  non-political  conditions  of 
individual  liberty,  a  fact  realized  by  many  at  the  time — and  it 
is  true  that  such  an  application  would  have  been  more  incon- 
sistent in  America  in  1776  as  regards  the  negroes  than  in  England 
in  i6qo  as  regarded  freemen.    Beyond  this,  there  is  no  pertinence 
in  the  stricture  that  the  Dedaration  is  made  up  of  Ottering 
generalities  of  natural  right.    Its  inBuence  upon  American  legal 
and  constit  utional  development  has  been  profound.    Locke,  sa>-$ 
Leslie  Stephen,  popularized  *'  a  convenient  formula  for  enforcicg 
the  re^[x>nsibility  of  governors  " — but  his  theories  were  these  of 
an  individual  philosopher — while  by  the  Declaration  a  stale, 
for  the  first  time  in  history,  founded  its  life  on  democrat k 
idealism,  pronouncing  governments  to  exist  for  securing  the 
happiness  of  the  people,  and  to  derive  their  just  powers  from 
the  consent  of  the  governed.    It  was  a  democratic  instrument, 
and  the  revolution  a  democratic  movement;  in  South  Carolma 
and  the  Middle  Colonies  particularly,  the  cause  of  independence 
was  bound  up  with  popular  movements  against  arislocraiK 
elements.     Congress  was  fond  of  appealing  to  **  the  purest 
maxims  of  representation ";  it  sedulously   measured   pubik 
opinion;  took  no  great  step  without  an  explanatory  address 
to  the  country;  cast  its  influence  with  the  peofrfe  in  local 
struggles  as  far  as  it  could;  appealed  to  them  directly  over  ibe 
heads  of  conservative  assemblies;  and  in  general  stirred  op 
democracy.    The    Declaration    gave    the    people    recogniikra 
equivalent  to  promises,  which,  as  fast  as  new  govemmenls  «ere 
instituted,  were  converted  by  written  constitutions  into  ri|^ti« 
which  have  since  then  steadily  extended 

*  Tvfo  TnatiMS  of  CeternmaU,  No.  iL  |  54,  as  to  age.  abt&tcs. 
virtue,  &c 


INDEPENDENTS— INDEX 


373 


He  orisbal  parchment  of  the  Declaration,  preserved  in  the 
Department  of  State  (from  1841  to  1877  in  the  Patent  Office,  once 
a  part  of  the  Department  of  State),  was  injured— the  injury  was 
almost  wholly  to  the  signatures—in  1823  by  the  preparation  of  a 
facsimile  copper-plate,  and  since  1894,  when  it  was  already 
partly  ill^ble,  it  has  been  jealously  guarded  from  light  and  air. 
The  signers  were  as  foUows:  John  Hancock  (1737-1792)1  of 
Massachusetts,  president;  Button  Gwinnett  (c.  X733-X777), 
Lyman  HaU  (1725-1790),  (George  Walton  (Z740-X804),  of 
Georgia;  Wili^m  Hooper  (x74a-Z79o),  Joseph  Hewes  (173^- 
>779)f  John  Penn  (174X-X788),  of  North  Carolina;  Edward 
Rutledge  (1749-1800),  Tliomas  Heyward,  Jr.  (x746-k8o9), 
Thomas  Lynch,  Jr.  (1749-1779)1  Arthur  Middleton  (x74a-X787), 
of  South  Carolina;  Samuel  Chase  •(174X-X8X1),  William  Paca 
(1740-X799),  Thomas  Stone  (1743-X787),  Charles  Carroll  (X737- 
1832)  of  CarroUton,  of  Maryland;  George  Wythe  (1736-X806), 
Richard  Henry  Lee  (z73a-xt94)i  Thomas  Jefferson  (X743-X826), 
Benjamin  Harrison  (x74a-x79t),ThomasNelson,  Jr.(x738-X789), 
Francis  Ughtfoot  Lee  (X734-X797),  Carter  Braxton  (X736-X797), 
of  Virginia;  Robert  Morris  (1734-X806),  Benjamin  Rui^  (X745- 
x8»3).  Benjamin  Franklin  ( 1 706- x 790),  John  Morton  (1724-1777), 
George  Qymer  (1739-1813),  James  Smith  (c.  Z719-Z806),  George 
Taylor  (17x6-1781),  James  Wilson  (X742-Z798),  George  Ross 
(i730-i779)>  of  Pennsylvania;  Caesar  Rodney  (1738-X784), 
George  Read  (1733-1798),  Thomas  McKean  (1734-18x7),  of 
Delaware;  William  Floyd  (X734-X821), .  Philip  Livingston 
(17x6-1778),  Francis  Lewis  (X7X3-X803),  Lewis  Morris  (1726- 
1798),  of  New  York;  Richard  Stockton  (x73a-X78z),  John 
Witberspoon  (1722-1794),  Francis  Hopkinson  (X737-X791),  John 
Uart  (X708-X780),  Abraham  Clark  (1726-1794),  of  New  Jersey; 
Joaiab  Bartlett  (1729-1795),  William  Whipple  (1730-X785), 
Matthew  Thornton  (X7X4-X803),  of  New  Hampshire;  Samuel 
Adams  (X732-1803),  John  Adams  (X735-1826),  Robot  Treat 
Paine  (X73X-X8Z4),  Elbridge  Gerry  (X744-X8X4),'  of  Massa- 
chusetts; Stephen  Hopkins  (1707-x 785),  William  EUeiy  (1727- 
X820),  ti  Rhode  Island;  Roger  Sherman  (X72X-Z793),  Samuel 
Huntington  (1732-1796),  WiUiam  Williams  (173X-X8X1),  Oliver 
Wolcott  (1726-1797),  of  Ccmnecticut.  Not  aU  the  men  who 
jendered  the  greatest  services  to  independence  were  in  Congress 
in  July  1776;  not  all  who  voted  for  the  Declaration  ever  signed 
it;  not  aU  who  signed  it  were  members  when  it  was  adopted. 
The  greater  part  of  the  signatures  were  certainly  attached  on  the 
and  of  August;  but  at  least  six  were  attached  later.  With  one 
exception — that  of  Thomas  McKean,  present  on  the  4th  of 
July  but  not  on  the  2nd  of  August,  and  permitted  to  sign  in 
.1781 — ^aU  were  added  before  printed'copies  with  nameaattached 
were  firit  authorized  by  Congress  for  public  circulation  in 
January  X777. 

See  H.  Friedenwald,  Tlu  DtciaratUn  »f  IndiPendenu,  An  Inter' 
pretaiion  and  am  Anatysis  (New  York.  1904);  J.  H.  Hazleton,  Tht 
l>tit9raiien  «f  Indtpendeuu:  iit  History  (New  York.  1906);  M. 
Chamberlain.  John  Adams . . .  with  ollur  Essays  and  Addresses 
(Bosioa,  1898),  containing,  **  The  Authentication  of  the  Declaration 
ttf  ladeipendence "  (same  in  Manachutettt  Historical  Society, 
Frocetdings,  Nov.  188^) :  M.  C.  Tyler,  Literary  History  of  the  American 
KmotUaiom,  voL  i.  (New  York.  1897),  or  same  material  in  North 
AmencMs  Reoiew,  vol.  163,  1896,  p.  I;  W.  F.  Dana  in  Harvard 
Law  fteeiem,  vol.  13.  xooo.  p.  319;  G.  E.  ElUs  in  J.  Winsor, 
Karraiim  amd  Critieal  History  cf  America,  vol.  vi.  (Boston,  1 888); 
R.  Fffothiagham.  Rise  of  the  KefnMic,  ch.  ii.  (Boston.  1873).  There 
aie  varioos  collected  editions  01  biographies  of  the  signers;  probably 
the  bnt  are  John  Sandenoo's  Bioftapky  of  the  Signers  of  the  Dedara- 
ttom  ef  Independence  (7  vols.,  Philadelphia.  1823-1827),  and  William 


the  original  parchment  m  uninjured  condition  is  inserted  in  P. 
Fonx's  Ameneam  Archioes,  5th  series,  vd.  i.  at  p.  1595  (WashiM;ton. 
1848).  The  reader  will  find  it  interesting  to  compare  a  study  01  the 
French  Declaration:  G.  Jellinek,  The  Declaration  of  the  Rights 
of  Man  and  of  Citiaens  (New  York,  1901 ;  German  edition,  Leipsig, 
t^S:  Frracfa  translation  preferable  because  of  preface  of  Professor 

(F.  S.  P.) 


IIDBFUDEiriS,  in  religion,  a  name  used  in  the  17th  century 
for  thoae  holding  to  the  autonomy  of  each  several  church  or 
cosgicfatioB,  hence  otherwise  kxiown  as  Congregationalists. 


Down  to  the  end  of  the  x8th  eentuiy  the  former  title  prevailed 
in  England,  though  not  in  America;  while  since  then  "  Con- 
gregationalist "  has  obtained  generally  in  both.  (See  Con- 
gregationalism.) 

INDEX,  a  word  that  may  be  understood  either  specially  as 
a  table  of  references  to  a  book  or,  more  generally,  as  an  indicator 
of  the  position  of  required  information  on  any  given  subject. 
According  to  classlral  usage,  the  Latin  word  index  denoted  a 
discoverer,  disdoser  or  informer;  a  catalogue  or '  list;  an 
inscription;  the  title  of  a  book;  aiad  the  fore  or  index-finger. 
Cicero  also  used  the  word  to  express  the  table  Of  contents  to  a 
book,  and  explained  his  meaning  by  the  Greek  form  syllabus. 
Shakespeare  uses  the  word  with  the  general  meaning  of  a  table 
of  contents  or  preface— thus  Nestor  says  (Troilus  and  Cretsida, 

*'  And  in  such  Indexes,  although  small  pricks 
To  their  subsequent  volumes,  there  is  seen 
The  baby  figure  of  the  giant  mass.'* 

Table  was  the  usual  English  word,  and  index  was  not  thofougUy 
naturalised  imtO  the  begiiming  of  the  17th  century,  and  even 
then  it  was  usual  to  explain  it  as  "  index  or  table."  By  the 
present  English  usage,  according  to  which  the  word  '*  table  " 
is  reserved  for  the  summary  of  the  contents  as  they  occur  in  a 
book,  and  the  word  "  index  "  for  the  arranged  analysis  of  the 
contents  for  the  purpose  of  detaOed  reference,  we  obtain  an 
advantage  not  enjoyed  in  other  languages;  for  the  French  ialde 
is  used  for  both  kinds,  as  b  indice  in  Italian  and  Spanish.  There 
is  a  group  of  words  each  of  which  has  its  distinct  meaning  but 
finds  its  respective  place  under  the  general  heading  of  index 
work;  these  are  calendar,  catalogue,  digest,  inventory,  register, 
summary,  syllabus  and  table.^  The  value  of  indexes  was 
recognized  in  the  earliest  times,  and  many  old  books  have  full 
and  admirably  constructed  ones.  A  good  index  has  sometimes 
kept  a  dull  book  alive  by  reason  of  the  value  or  amusing  character 
of  its  contents.  ^  Carole  referred  to  Piyime's  HistruhMastix 
as  "  a  book  still  extant,  but  never  more  to  be  read  by  mprtal "; 
but  the  index  must  have  given  amusement  to  many  from  the 
curious  character  of  its  entries,  and  Attorney-General  Noy 
particularly  alluded  to  it  in  his  speech  at  Prynne's  trial.  Indexes 
have  sometimes  been  used  as  vehicles  of  satire,  and  the  witty 
Dr  William  King  was  the  fint  to  use  them  as  a  weapon  of  attack. 
His  eariiest  essay  in  this  field  was  the  index  added  to  the  second 
edition  of  the  Hon.  Charles  Boyle's  attack  upon  Bentley's 
Dissertation  on  the  Epistles  of  Phalaris  (1698). 

To  serve  its  purpose  well,  an  index  to  a  book  must  be  compiled 
with  care,  the  references  being  placed  under  the  heading  that 
the  reader  is  most  likely  to  seeL  An  index  should  be  one  and 
indivisible,  and  not  broken  up  into  several  alphabets;  thus 
every  worit,  whether  in  one  or  more  volumes,  ou^t  to  have  its 
complete  index.  The  mode  of  arrangement  csdls  for  special 
attention;  this  may  be  either  chronological,  alphabetical  or 
according  to  classes,  but  great  confusion  will  be  caused  by  uniting 
the  three  systems.  The  alphabetical  arrangement  is  so  simple, 
convenient  and  easily  understood  that  it  has  naturally  super- 
seded the  other  forms,  save  in  some  exceptioiud  cases.  Much 
of  the  value  of  an  index  depends  upon  the  mode  in  which  it  is 
printed,  and  every  endeavour  should  be  made  to  set  it  out  with 
clearness.  In  old  indexes  the  indexed  word  was  not  brought  to 
the  front,  but  was  left  in  its  place  in  the  sentence,  so  that  the 
alphabetical  order  was  not  made  perceptible  to  the  eye.  There 
are  few  poinu  in  which  the  printer  is  more  likely  to  go  wrong 
than  in  the  use  of  marks  of  repetition,  and  many  otherwise  good 
indexes  are  full  of  the  most  perplexing  cases  of  misapplication 
in  this  rcspccL    The  oft-quoted  instance. 

Mill  on  Liberty 

ontheFkMS 

actually  occurred  in  a  catalogue.    But  in  modern  times  tliers 

*  Another  old  word  occasionany  used  in  the  sense  of  an  Index  Is 
•wt."  SirT.  Duffus  Hardy,  in  some  observatkms  on  the  derivation 
the  wocd  "  Pye-Book  "  (which  most  probably  comes  from  the  Latin 
pica),  remarks  that  the  earliest  use  he  had  noted  of  pye  in  this  tense 
IS  dated  i547~"  *  Py«  of  all  the  names  of  such  Baltves  as  been  to 
accompte  pro  anno  regai  regis  Edward!  Sexti  primo.*' 
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has  been  a  great  advance  in  the  an  of  indeidng,  espedaUy  lince 

the  foundation  in  1877  io  £n|^and  of  the  In<kx  Sodeiy;  and 

the  growth  of  great  libraries  has  given  a  stimulus  to  this  method 

of  making  it  easy  for  readers  and  researchers  to  find  a  ready 

reference  to  the  facts  or  discussions  they  require.    Not  only  has 

it  become  almost  a  sine  qua  nan  that  any  good  book  must  have 

its  own  index,  but  the  art  of  indeidng  has  been  applied  to  those 

books  which  are  really  collections  of  books  (such  as  the  EneyclO' 

paedia  Britanmca),  to  a  great  newspaper  like  the  London  Timet, 

and  to  the  cataloguing  of  great  libraries  themselves.    The  work 

in  these  more  elaborate  cases  has  been  enormously  facilitated  by 

the  modem  devices  by  means  of  which  separate  cards  are  used, 

arranged  in  drawers  and  cases,  American  enterprise  in  this. 

direction  having  led  the  way.    And  the  value  of  the  work  done 

in  this  respect  by  the  Congressional  Library  at  Washington, 

the  British  Museum  and  tl^  London  Library  (notably  by  its 

Subject  Index  published  in  1909)  cannot  weU  be  exaggerated. 

(See  al^  Bibuography). 

There  are  numerous  books  on  Indexins,  but  the  best  for  any  one 
who  wants  to  get  a  general  idea  is  H.  B.  wheatley's  Haw  to  make  cm 
Index  (1903). 

IXDBX  UBRORUM  PROHIBITORUII.  the  tide  of  the  official 
list  of  those  books  which  on  doctrinal  or  moral  grounds  the 
Roman  Catholic  Church  authoritatively  forbids  the  members  of 
her  communion  to  read  or  to  possess,  irrespective  of  works 
forbidden  by  the  general  rules  on  the  subject.  Most  govern- 
ments,  whether  civil  or  ecclesiastical,  have  at  all  times  in  one 
way  or  another  acted  on  the  general  principle  that  some  control 
may  and  ought  to  be  exercised  over  the  literature  circulated 
among  those  under  their  jurisdiction.  If  we  set  aside  the 
heretical  books  condemned  by  the  eariy  councils,  the  eariiest 
Imown  instance  of  a  list  of  proscribed  books  being  issued  with 
the  authority  of  a  bishop  of  Rome  is  the  Nolitia  librorum  apocry- 
phorum  qui  non  recipiuntwr,  the  first  redaction  of  which,  by 
Pope  Gdasius  (494),  was  subsequently  amplified  on  several 
orminons.  The  document  is  for  the  most  part  an  enumeration 
of  such  apocryphal  works  as  by  their  titles  might  be  supposed 
to  be  part  of  Holy  Scripture  (the  "  AcU  "  of  Philip,  Thomas 
and  Peter,  and  the  Gospels  of  Thaddaeus,  Matthias,  Peter, 
James  the  Less  and  others).^  Subsequent  pontiffs  continued  to 
exhort  the  episcopate  and  the  whole  body  of  the  faithful  to  be 
on  their  guaird  against  heretical  writings,  whether  old  or  new; 
and  one  of  the  functions  of  the  Inquisition  when  it  was  estab- 
lished was  to  exercise  a  rig^d  censorship  over  books  put  in  circula- 
tion. The  majority  of  the  condemnations  were  at  that  time  of  a 
specially  theological  diaracter.  With  the  discovery  of  the  art 
of  printing,  and  the  wide  and  cheap  diffusion  of  all  sorts  of  books 
which  ensued,  the  need  for  new  precautions  against  heresy  and 
immorality  in  literature  made  itself  felt,  and  more  than  one 
pope  (Sixtus  IV.  in  1479  and  Alexander  VI.  in  1501)  gave 
special  directions  to  the  archbishops  of  O>logne,  Mainz,  Trier 
and  Magdeburg  regarding  the  growing  abuses  of  the  printing 
press;  in  15x5  the  Lateran  coundl  formulated  the  decree  D« 
Impressione  Librorum^  which  required  that  ju>  worit  should  be 
printed  without  previous  examination  by  the  proper  ecclesiastical 
authority,  the  penalty  of  unlicensed  printing  being  excommunica- 
tion of  the  culprit,  and  confiscation  and  destruction  of  the  books. 
The  council  of  Trent  in  its  fourth  session,  8th  April  1546,  forbade 
the  sale  or  possession  of  any  anonymous  religious  book  which 
had  not  previously  been  seen  and  approved  by  the  ordinary; 
in  the  same  year  the  university  of  Louvain,  at  the  command 
of  (Huirles  V.,  prepared  an  '*  Index  "  of  pernicious  and  forbidden 
books,  a  second  edition  of  which  appeared  in  isso.  In  15571 
and  again  in  1559,  Pope  Paul  IV.,  through  the  Inquisition  at 
<Rome,  publisheid  what  may  be  regarded  as  the  first  Roman 
Index  in  the  modem  ecclesiastical  use  of  that  term  {Index 
euctontm  el  librorum  qui  tanquam  kaeretici  aul  suspeeti  out 
P&versi  ab  Officio  S.  R.  InquisUionis  reprobanlur  et  in  universa 
Ckrisiiana  repMica  interdicuntur).    In  this  we  find  the  three 

*  Hardouin,  Cone.  ii.  940;  Labb6,  Cone.  if.  938-941.  The  whole 
document  has  also  been  reprioced  in  Smith's  DicL  of  Ckr.  Antiq., 
art.  "  Prohibited  Books.'* 


classes  which  were  to  be  msintsinrd  in  the  Tireot  Indec 
authors  condemned  with  all  their  writings;  prohibited  books, 
the  authors  of  which  are  known;  pernicious  books  by  anonymous 
authors.  An  excessively  severe  general  condemnation  was 
applied  to  all  anonymous  books  published  since  1519;  and  a 
list  of  sixty-two  printers  of  heretical  books  was  appended. 
This  excessive  rigour  was  mitigated  in  1561.  At  the  iSih  session 
of  the  coundl  of  Trent  (26th  February  1562),  in  conskJeration 
of  the  great  increase  in  the  number  of  suspect  and  pemidous 
books,  and  also  of  the  inefficacy  of  the  many  previous  "censures'* 
which  had  proceeded  from  the  provinces  and  from  Rome  itsdf , 
eighteen  fathen  with  a  certain  number  of  ihrologians  were 
appointed  to  inquire  into  these  "  censures,"  and  to  consider 
what  ought  to  be  done  in  the  circumstances.  At  the  35th  seasioB 
(4th  December  1563)  this  committee  of  the  council  was  r^orted 
to  have  completed  its  work,  but  as  the  subject  did  not  seem 
(on  account  of  the  great  number  and  variety  of  the  books)  to 
admit  of  being  property  discussed  by  the  council,  the  result 
of  its  labours  was  handed  over  to  the  pope  (Pius  IV.)  to  deal  with 
as  he  should  think  proper.  In  the  following  March  acooidingly 
were  published,  with  papal  approval,  the  Index  librorum  prokibi- 
torum,  which  continued  to  be  reprinted  and  brought  down  to 
date,  and  the  "  Ten  Rules  "  which,  supi^emented  and  explahsd 
by  Cement  VIII.,  Sixtus  V.,  Alexander  VIL,  and  finally  by 
Benedict  XIV.  (loth  July  1753),  regulated  the  matter  until  the 
pontificate  of  Leo  XIII.  The  business  of  condemning  pemidous 
books  and  of  correcting  tfie  Index  to  date  has  been  since  the 
time  of  Pope  Sixtus  V.  in  the  hands  of  the  "  (Congregation  of 
the  Index,*'  which  consists  of  several  cardinals,  one  of  whom 
is  the  prefect,  and  more  or  less  numerous  "oonsoltors* 
and  "examiners  of  books."  An  attempt  has  been  made  to 
publish  separately  the  Index  Librorpim  Expurgandorum  or  JEr^a/- 
gatoriuSf  a  catalogue  of  the  works  which  may  be  read  after  the 
deletion  or  amending  of  specified  passages;  but  this  was  soon 
at>andoned. 

With  the  alteration  of  social  conditions,  however,  the  Ruks 
of  Trent  ceased  to  be  entirely  applicable.  Their  ^iplicalion 
to  publications  which  had  no  concern  with  morals  or  rdipoo 
was  no  longer  conceivable;  and,  finally,  the  penalties  called  for 
modification.  Already,  at  the  Vatican  Council,  several  bishops 
had  submitted  requesu  for  a  reform  of  the  Index,  but  the  Council 
was  not  able  to  deal  with  the  question.  The  reform  was  accom- 
plished by  Leo  XIlL,  who,  on  the  25th  of  January  1897*  publt^cd 
the  constitution  Officiorum,  in  49  articles.  In  this  constitutioii, 
although  the  writings  of  heretics  in  support  of  heresy  are  coo- 
demned  as  before  (No.  i),4.hose  of  their  books  which  contain 
nothing  against  Catholic  doctrine  or  which  treat  other  subjects 
are  permitted  (Nos.  3-3).  Editions  of  the  text  of  the  Scripturts 
are  permitted  for  purposes  of  study;  translations  of  the  Bible 
into  the  vulgar  tongue  have  to  be  approved,  while  those  publishrd 
by  non-Catholics  are  permitted  for  the  use  of  scholars  (Nos.  s-S). 
Obscene  books  are  forbidden;  the  dassics,  however,  are  author- 
ized for  educational  purposes  (Nos.  9-10).  Artidcs  11-14  forbid 
books  which  outrage  God  and  sacred  things,  books  whk^ 
propagate  magic  and  superstition,  and  books  which  are  pcmidoas 
to  sodety.  The  ecclesiastical  laws  rdating  to  sacred  imsfcs, 
to  indulgences,  and  to  lituripcal  books  and  books  of  devotion  are 
maintained  (Nos.  15-20).  Artidcs  21-23  condemn  unroenl 
and  irreligious  newspapers,  and  forbid  writers  to  coatribute  10 
them.  Articles  23-26  deal  with  permissions  to  read  prohibited 
books;  these  are  given  by  the  bishop  in  particular  cases,  and 
in  the  ordinary  course  by  the  Congregation  of  the  Index.  In 
the  second  part  of  the  constitution  the  pope  deab  with  the 
censorship  of  books.  After  indicating  the  official  pfttblica(ioBS 
for  which  the  authoriaation  of  the  divers  Roman  oongregatiras 
is  required,  he  goes  on  to  say  that  the  others  are  amenable  to  the 
ordinary  of  the  editor  and,  in  the  case  of  regulars,  to  their 
superior  (Nos.  30-37).  The  examination  of  the  books  Is  entrusted 
to  censors,  who  have  to  study  them  without  prejudice;  if  thor 
report  b  favourable,  the  bishop  gives  the  impruu^ur  (Kos. 
38-40).  AU  books  concerned  with  the  religious  sdencts  and 
with  ethics  are  submitted  to  preliminary  censorship,  aad  ia 
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•dditioD  to  this  ecdesiBStlcs  have  to  obtain  a  penonal  authoriza- 
tion for  ail  tbdr  books  and  for  the  acceptance  of  the  editorship 
of  a  periodical  (Nos.  4X-42)*  The  penalty  of  excommunication 
ips0  facto  is  only  maintained  for  reading  books  written  by 
heretics  or  apostates  in  defence  of  heresy,  or  books  condemned 
by  name  under  pain  of  excommunication  by  pontifical  letters 
(not  by  decrees  of  the  Index).  By  the  same  constitu- 
tion  Leo  XIIL  ordered  the  revision  of  the  catalogue  of  the  Index. 
The  new  Index,  which  omits  works  anterior  to  x6oo  as  well  as  a 
great  number  of  others  included  in  the  old  catalogue,  appeared 
in  xpoa  The  encyclical  Paseendi  of  Pius  X.  (8th  Sq>tember 
1907)  made  it  obligatory  for  periodicals  amenable  to  the 
ecclesiastical  authority  to  be  submitted  to  a  censor,  who  sub- 
sequently makes  useful  observations.  The  legislation  of  Leo 
XIII.  resulted  in  the  better  observance  Of  the  rules  for  the  publi- 
cation of  books,  but  apparently  did  not  modify  the  practice  as  re- 
gards the  reading  of  prohibited  books.  It  is  to  be  regretted 
that  the  catalogue  does  not  discriminate  among  the  prohibited 
works  according  to  the  motive  of  their  condemnation  and  the 
danger  ascribed  to  mding  them.  The  tendency  of  the  practice 
among  Catholics  at  large  is  to  reduce  these  condemnations  to 
the  pcopoftiotts  of  the  moral  law. 

See  H.  ReoKh.  Der  Index  dtr  taboUnen  BUeker  (Bonn,  1883}; 
A.  Amdt.  D€  Libris  prokibiiis  eommenlarii  (Ratisbon.  1895):  A. 
Boodinbon,  U  NowdU  JJgUUUioH  de  1^ index  (Paris,  1899):  J. 
Hi]fen»  Der  Index  der  verhoUnen  BiUker  (Frcibure  in  B.,  1904}* 
A.  Vcnneench,  De  prokibitiene  et  censnra  libremm  (Toumai,  1907)  • 
T.  Huricy,  Cowuutnlary  em  Ike  Present  Index  Legutaiion  (pubun, 

IMDIA,*  a  great  country  and  empire  of  Asia  under  British 
rule,  inhabited  by  a  congeries  of  different  races,  speaking  upwards 
of  fifty  <£IIcitnt  languages.  The  whole  Indian  empire,  includ- 
ing Burma,  has  an  area  of  1,766,000  sq.  m.,  and  a  population 
of  294  million  inhabitants,  being  about  equal  to  the  area 
and  populaiioo  of  the  whole  of  Europe  without  Russia.  The 
population  more  than  doubles  Gibbon's  estimate  of  120 
mniions  for  all  the  races  and  nations  which  obeyed  imperial 


The  natives  of  India  can  scarcely  be  said  to  have  a  word  of 
their  own  by  which  to  express  their  common  country.  In 
Saiukrit,  it  would  be  called  "  Bharata-varsha,"  from  Bharata, 
a  legendary  monarch  of  the  Lunar  line;  but  Sanskrit  b  no 
moce  the  vernacular  of  India  than  Latin  is  of  Europe.  The 
name  **  Hindustan,"  which  was  at  one  time  adopted  by  European 
geographers,  is  of  Persian  origin,  meaning  "  the  land  of  the 
Hindus,"  as  Afghanistan  means  "  the  land  of  the  Afghans." 
AccordiDg  to  native  usage,  however,  "  Hindustan  "  is  limited 
either  to  that  portion  of  the  peninsula  lying  north  of  the  Vindhya 
Doontains,  or  yet  more  strictly  to  the  upper  basin  of  the  Ganges 
where  Hindi  b  the  spoken  language.  The  "  East  Indies,"  as 
opposed  to  the  "West  Indies,"  b  an  old-fashioned  and  in- 
accurate phrase,  dating  from  the  dawn  of  maritime  discovery, 
and  stOl  lingering  in  certain  parliamentary  papers.  "  India," 
the  abstract  form  of  a  word  derived  through  the  Greeks  from 
the  Pcrsidsed  form  of  the  Sanskrit  tindkUf  a  "river,"  pre- 
eminently the  Indus,  has  become  familiar  since  the  Britbh 
acquired  the  country,  and  b  now  officially  recognized  in  the 
imperial  title  of  the  sovereign. 

Tee  Countey 

India,  as  thus  defined,  b  the  middle  of  the  three  irregularly 
shaped  peninsulas  which  jut  out  southwards  from  the  mainland 
cf  Asia,  thus  corresponding  roughly  to  the  peninsula 
of  Italy  in  the  map  of  Europe.  Its  form  b  that  of  a 
great  triangle,  with  iu  base  resting  upon  the  Himalayan 
range  and  its  apex  running  far  into  the  ocean.  The 
chief  part  of  iu  western  side  b  washed  by  the  ArabUn  Sea,  and 
the  chief  part  of  its  eastern  side  by  the  Bay  of  Bengal.  It  extends 
from  the  8th  to  the  37th  degree  of  north  latitude,  that  b  to  say. 
from  the  hottest  regions  of  the  equator  to  far  within  the  temperate 

*Tbe  speOiiig  throughout  all  the  artklet  dealing  with  IndU  b 
that  adopted  oy  the  fovemment  of  Indb,  modified  in  special 
with  dacrencc  to  tong-citablialied  usage. 


zone.    The  capital,  Calcutta,  lies  In  88*  E.,  so  that  when  the  sun 

sets  at  six  o'clock  there,  it  b  just  past  mid-day  in  England  and 

early  morning  in  New  York.    The  length  of  India  from  north  to 

soudi,  and  its  greatest  breadth  from  east  to  west,  are  both  about 

Z900  m.;  but  the  triangle  tapers  with  a  pear-shaped  curve  to  a 

point  at  Cape  Coroorin,  its  southern  extremity.    To  this  compact 

dominion  the  British  have  added  Burma,  the  strip  of  country 

on  the  eastern  shores  of  the  Bay  of  Bengal    But  on  the  other 

hand  the  adjacent  island  of  Ceylon  has  been  adminbtratively 

severed  and  placed  under  the  Colonial  Office.    Two  groups  of 

islands  in  the  Bay  of  Bengal,  the  Andamans  and  the  Nicobars; 

one  group  in  the  Arabian  Sea,  the  Laccadives;  and  the  outlying 

station  of  Aden  at  the  mouth  of  the  Red  Sea,  with  Perim,  and 

protectorates  over  the  island  of  Sokotra,  along  the  southern 

coast  of  Arabia  and  in  the  Persian  Gulf,  are  all  politically  included 

within  the  Indian  empire;  while  on  the  coast  of  the  peninsula 

itself,  Portuguese  and  French  settlements  break  at  intervds 

the  continuous  line  of  Britbh  territory. 

Indb  is  shut  off  from  the  rest  of  Asb  on  the  nOrth  by  a  vatt 
mountainous  region,  known  in  the  aagregate  as  the  Himabya^  amid 
which  lb  the  independent  'states  oiNcpal  and  Bhutan, 
with  the  great  Uble-land  of , Tibet  behmd.    The  native 

rrindpality  of  Kashmir  occupies  the  north-western  angle  of 
ndia.  At  thb  north-western  angle  (in  3^*  N.,  74*  E.T  the  mountains 
curve  southwards,  and  Indb  b  separated  bjr  the  well-marked  ranges 
of  the  Safcd  Koh  and  Suliman  from  Afghanistan:  and  by  a  soutliera 
continuation  of  lower  hilb  from  Baluchbtan.  Still  farther  south- 
wards. Indb  is  bounded  along  the  W.  and  S.W.  by  the  Arabian  Sea 
and  Indbn  Ocean.  Turning  northwards  from  the  southern  ex- 
tremity at  Cape  Comorin  (8^  a'  ao'  N.,  77*  35'  35'  E.),  the  long 
sea-line  of  the  Bay  of  Beneal  forms  the  main  part  of  its  eastern 
boundary.  But  on  the  nortn-east.  as  on  the  north-west.  Indb  has 
again  a  land  frontier.  The  Himalayan  ranges  at  the  north-eastern 
angle  (in  about  28*  N.,  97*  E.)  throw  dT  spurs  and  chains  to  the 
south-east,  which  separate  Eastern  Bennl  from  Assam  and  Burma. 
Stretching  south-eastwards  from  the  delta  of  the  Irrawaddy,  a  con- 
fused succession  of  little  explored  ranges  separates  the  Burmese 
divbion  of  Tenasserim  from  the  native  kingdom  of  Sbm.  The 
boundar)r  tine  runs  down  to  Point  Victoria  at  the  extremity  of 
Tenasserim  (9*  59'  N..  98*  32'  E.),  following  in  a  somewhat  rough 
manner  the  watershed  between  the  rivers  of  the  British  territory  on 
the  west  and  of  Sbm  on  the  east. 

The  emigre  included  within  these  boundaries  b  rich  in  varieties 
of  scenery  and  climate,  from  the  highest  mountains  in  the  world  to 
vast  river  deltas  raised  only  a  few  inches  above  the  level 
of  the  sea.  It  practically  forms  a  continent  rather  than 
a  country.  But  if  we  could  look  down  on  the  whole  from 
a  balloon,  we  should  find  that  Indb  (apart  from  Burma,  for  which 
see  the  separate  article)  consists  of  three  separate  and  well-defined 
tracts. 

The  first  of  the  three  regions  b  the  Himabya  (gje.)  mountains  and 
their  off-shoots  to  the  southward,  comprising  a  system  of  stupendous 
ranges,  the  loftiest  in  the  world.  They  are  the  Emodue  mmm^ 
of  Ptolemy  (among  other  names),  and  extend  in  the  shape  Awas. 
of  a  scimitar,  with  its  edge  facing  southwards,  for  a  dis- 
tance of  1500  m.  along  the  northern  frontier  of  India.  At  the  north* 
eastern  angle  of  that  frontier,  the  Dihang  river,  the  connecting  link 
between  the  Tsanpo  of  Tibet  and  the  Brahmaputra  of  Assam, 
bursts  through  the  main  axb  of  the  range.  At  the  opposite  or  north- 
western angb.  the  Indus  in  like  manner  pierces  the  Himalayas,  and 
turns  southwards  on  its  course  through  the  Punjab.  This  wild 
region  is  in  many  parts  impeoetrabb  to  man,  and  nowhere  yields  a 
passage  for  a  modem  army.  Ancient  and  well-known  trade  routes 
exbt,  by  means  of  which  merchandise  from  the  Punjab  finds  its  way 
over  heights  of  18,000  ft.  into  Eastern  Turkestan  and  Tibet.  The 
Muztagh  (Snowy  Mountain),  the  Karakoram  (Bbck  Mountain),  and 
the  Cban^henmo  are  the  most  famous  of  these  passes. 

The  Himabvas  not  only  form  a  double  wall  along  the  north  of 
Indb.  but  at  both  their  eastern  and  western  extremities  send  out 
ranges  to  thwe  south,  which  protect  its  north-eastern  and  north- 
western frontiers.  On  the  north-east,  those  offshoots,  under  the 
name  of  the  Naga  and  Patkoi  mountains.  &c..  form  a  barrier  between 
the  civilised  districts  of  Assam  and  the  wild  tribes  of  Upper  Burma. 
On  the  opposite  or  north-western  frontbr  of  Indb.  the  mounuinous 
offshoots  run  down  the  entire  length  of  the  British  boundaries  from 
the  Himabyas  to  the  sea.  As  they  proceed  southwards,  their  best 
nurked  ranges  are  in  turn  known  as  the  Safed  Koh,  the  Suliman 
and  the  Hala  mountains.  These  massive  barriers  have  peaks  of 
ereat  height,  culminating  in  the  Takht-i-Suliman  or  Throne  of 
Solomon,  11.317  ft.  above  the  level  of  the  sea.  But  the  mountain 
wall  is  pierced  at  the  comer  where  it  strikes  southwards  from  the 
Himabyas  by  an  opening  through  which  the  Kabul  river  flows  into 
Indb.  An  adjacent  opening,  the  Khyber  Pass,  the  Kurram  Pass 
to  the  south  of  it,  the  C*omal  Pass  near  Dera  Ismail  Khan,  the  Tochi 
Pass  between  the  two  last-named,  and  the  famous  Bolaa  Pasa 
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3cean.    The  drainage  has  ihcrcfon  10  nuke  lis  way  acrtHa 

India  to  Ihe  eairwardt.  now  turning  ihaiply  mund  projecijag  ranges 

'-'iiHdown  raviaeti  or  rutbinf  aJoof  the  vajleya,  until  the 

tbe  Boaabay  aa-bmie  ha>  dni^ed  upon  the  Weucn 

Chati  finally  lalli  into  the  ELay  at  BengaL  Uthia  wayihethreriiEai 
-vert  of  tbe  Madiaa  Pi«drKy.  viz..  the  Codavari,  the  Kiuu  and 
>d  inverae'lht  whole  breadth  at"the  centi^fuirie-land  beforc^^ 

0(  the  ihiee  retiona  a[  India  thus  briefly  urveyed.  the  b«.  er 
le  Hlmalayaa,  li«  for  the  En«t  part  beyond  tbe  Brilisb  fiDQIier, 
ilaknowledgcof  it  Buppliei  thekey  tolhecIhnolc^andbiatDry  of 
idia.     The  Hcond  Tecion,  or  the  great  river  plaini  in  Ihe  nortli. 

viliaaliun  and  ihe  pDlitiral  deatinio of  the  whole  Indian  peninsula, 
he  third  rejnon,  or  the  triaji|^lar  table-land  in  Ibe  Bulh,  hai  a 

population  which  ii  now  working  out  a  Kpaiale  devebjfcnent  ot 
I  own.  Braadly  ipeakin^.  the  Himalaya* are  peopled  by  Monsolovd 
ibet;  the  great  river  plainaof  Hinduaan  are  ttill  ibe  bDar  of  the 

ryan  race:  the  triangular  table-land  haj  ( '  -' '--  - 

ng  Krugg^  between  that  gilied  rare  f — 
lovn  aa  Ihe  Dnvidias  aodc  in  the  w 

Geologically,  ai  well  a*  phyucatly.  India  eoniiiU  al  three  dotinct 
-'--     llie  Hinulayai.  ibe  Peniniula.  and— between  theie  two — 

Teniary  period  even  to  ihe  piwnt  day.  haa  been  a  resbaD  of  ccn- 
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^ly  none  BD  late  ai  the  Permian,  have  been  crvmpkd  or  CTUKhed 
iftionally  they  are  bent  and  frerjucntly  Ibey  are  faulted.  buE 
■lit*,  though  BDmetimn  of  con&iderable  maenitiide,  are  aimple 
Itioni,  unaccompnnifd  by  any  terroui  diAOTbance  uf  ihe 
Mrala-  The  crenter  part  of  tbe  Himalayan  region  lay  beoeaih  ilie 
tea  from  early  Palanzoic  tin>ei  to  the  Eocene  period,  aitd  ibe 
depotiu  are  accordin|[ly  irurinc:  the  Peniiuula,  on  the  other  hand. 
bai  been  land  ainre  the  Permian  period  at  kait — there  ii.  indtr^, 
o  evidence  that  it  was  ever  beneath  Ihe  tea — only  on  in  margin* 
re  any  marine  dcprnitt  to  be  found.  It  ahould.  however,  be  dh-u- 
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ndiao  contioeDI  has  here  been  involved  jn  Ihefuldaof  iheaiauntAla 

The  geology  of  Ihe  Himalayaa  beiiw  described  daewLne  fwe 
llHALAVAS),   the   following  account   deala  only   with   tlv   ]ndi> 
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■tioMcttd  with  the  eirvaiion  of  Ihc  HimalayM.    Boih  ra 
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/•rt  miliar  Inia  —The  oWcfl  rcicln  o(     hu  irgion    c 
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j|a  roeka  art  only  flighTly  disturb* 
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TheCondvana  bedi  contain  ((will  vhidi  are  oI  vsy  nat  inrenat. 
b  lane  pan  ibeie  toniia  ol  ptinti  which  pTW  nnr  the  muiin  ol 
the  sM  nvtn.  and  which  wen  earned  down  by  Mcndt,  and  dcpoalted 
in  the  alluvial  plaina.  deltai  and  euuarine  Iiwaf  the  old  Condwaiia 
pensd.  Tim  plana  of  the  Lower  (^endwinaa  amlat  chiefly  st 
aeronnaCGnuiaacmand  leTin)and  [ymncomatcycada  and  conifenk 
Ibe  foeawr  bdH  tbt  mon  abitndanL  The  lanw  claiaai  ol  plaota 
octur  Ul  the  Vwa  Gondwarus;  but  there  the  propanioaa  an 
Rvemd  theceiiilen,andni1linon(hecycadm,beirtn>mnuineraua 
than  the  Isni,  whibl  the  EfMiiruaai  an  but  glaringly  (oitiid. 
But  even  irlthin  Iha  linnti  el  the  Lower  Gondwi ■-  -"- 
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J that  o(  the  Umer  Condi 
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of  the  Lower  Condwanaa, 
India,  yieldini mono! that 
IDfether.    The  Karhaibari 

Danudaa  are  S400  (L  thick  in  the  Ranigan)  toal-liekl.  and  about 
10.000(1.  thick  ui  the  Salpura  haiin.  They  cooidat  ol  three divitionii 
coal  oecun  in  (he  upper  and  lower,  [ronitone  (without  coal)  in  (ht 
middle  divkkn.  The  Raniaanj  coal-fiekl  i>  the  man  important  in 
India.    It  coven  an  ana  of  anul  50o  iq.  m.  and  ia  truvcDed  by 
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mt  coal  uT  India  rain 
fiere  are  lower  in  the 
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varying  from  9  to  33  (I.  iSick.  The  iowett  team  iai 
•  i<a>KoodaaEniliAite>ncoaL  Thk  coal-hek).  n 
led,  ii  the  property  d  tbe  Eail  (ndkn  i  ' 
lied  with  lurl  at  a  cheaper  rate  thin  anv 

in  the  worm.    Indian  coal  naually  conlaiaa  , 
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eoalin  India.  iial»OMo((lieina(tinipartan(i«in:eao[iron.  Tbt 
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js  very  evthy  and  of  a  lour  percentage:  but  h  contafne  only  a 
oompaiativcly  smail  proportion  oC  pbosphorui. 

Tne  want  of  limestone  for  flux,  within  eaty  reach,  is  KeneraOy  a 
neat  diawback  as  regards  iron-noelting  in  India.  Kankar  or  gkuiim 
(concretionary  carbonate  of  lime)  is  collected  for  this  purpose  from 
the  river-beds  and  alluvial  deposits.  It  sometimes  contains  as  much 
as  70%  of  carbonate  of  lime;  but  generally  the  amount  is  much 
less  and  the  fluxing  value  proporttonally  diminished.  The  real 
difficulty  in  India  is  to  find  the  ore,  the  fuel,  and  the  flux  in  sufficiently 
dose  proximity  to  yield  a  profit. 

Contemporuieously^  with  the  formation  of  the  upper  part  of  the 
Gondwana  series  marine  deposits  of  Jursssic  age  were  laid  down  in 
Cutch.  Cretaceous  beds  of  marine  origin  are  also  found  in  Cutch, 
Kathiawar  and  the  Nerbudda  vaUey  on  the  northern  maipn  of  the 
Peninsula,  and  near  Pondicherry  and  Trichinopoly  on  lU  south- 
eastern margin.  There  isa  striking  difference  between  the  Cretaceous 
faunas  of  the  two  areas,  the  fossils  from  the  north  being  closely 
allied  to  th<Me  of  Europe,  while  those  of  the  south  (Pondicherry  and 
Trichinopoly)  are  very  different  and  are*much  more  nearly  related 
to  those  from  the  Cretaceous  of  NataL  It  is  now  very  generally 
believed  that  in  Jursssic  and  Cretaceous  times  a  great  land-mass 
stretched  from  South  Africa  through  Madagascar  to  India,  and  that 
the  Cretaceous  deposits  of  Cutch,  &c,  were  laid  down  upon  iu 
northern  shore,  ana  those  of  Pondicherry  and  Trichinopoly  upon  its 
southern  shore.  The  land  probabljr  extended  as  far  as  Assam,  for 
the  Cretaceous  fossils  of  Assam  are  similar  to  those  of  the  south. 
^ .  The  enormous  mass  of  basaltic  rock  known  as  the  Deccan  Trap 
b  of  great  importance  in  the  geological  structure  of  the  Indian 
Peninsula.  It  now  covtrs  about  300,000  so.  m.,  and  formerly 
extended  over  a  much  wider  area.  Where  thickest,  the  traps  are  at 
least  6000  ft.  thick.  They  form  some  of  the  most  striking  physical 
features  of  the  Peninsula,  many  of  the  most  prominent  hill  ranges 
having  been  carved  out  of  the  basaltic  flows.  The  great  vokanic 
outbursts  which  produced  this  trap  commenced  in  the  Cretaceous 
period  and  Usted  on  into  the  Eocene  period. 

Laterite  is  a  ferruginous  and  argillaceous  rock,  varying  from  30  to 
300  ft.  thick,  which  often  occurs  over  the  trap  area  and  also  over 
the  gneiss.  As  a  rule  it  makes  rather  barren  land;  it  is  highly 
porous,  and  the  rain  rafMdly  sinks  into  it.  Laterite  may  be  roughly 
divided  into  two  kinds,  high-level  and  low-level  latentes.  It  has 
usually  been  formed  by  the  decomposition  in  situ  of  the  rock  on  which 
it  rests,  but  it  is  often  broken  up  and  re-deposited  elsewhere. 

The  great  peninsula  of  India,  with  its  lofty  mounUtn  ranges 
behind  and  its  extensive  seaboard  exposed  to  the  first  violence  of 
the  winds  of  two  oceans,  forms  an  exceptionally  valuable  and  interest- 
ing field  for  the  study  of  meteorological  phenomeiuu 

From  the  goige  of  the  Indus  to  that  of  the  Brahmaputra,  a  distance 
of  1400  m.,  the  Himalayas  form  an  unbroken  watersbed,  the  northern 
flank  of  which  is  drained  by  the  upper  valleys  of  these 
'B^my**'  two  rivers;  while  the  Sutlej,  starting  from  the  southern 
foot  of  the  Kailas  Peak,  breaks  through  the  watershed,  dividing  it 
into  two  very  unequal  portions,  that  to  the  north-west  being  the 
smaller.  The  average  elevation  of  the  Himalaya  crest  may  be 
taken  at  not  less  than  19,000  ft.,  and  therefore  equal  to  the  height 
of  the  lower  half  of  the  atmoq>liere;  and  indeed  few  of  the  passes 
are  under  16,000  or  17,000  ft.  Across  this  mountain  barrier  there 
appears  to  be  a  constant  flow  of  air.  more  active  in  the  day-time 
than  at  night,  northwards  to  the  arid  plateau  of  Tibet.  There  is 
no  reason  to  believe  that  any  transfer  of  air  takes  place  across  the 
Himalayas  in  a  southerly  direction,  unless  indeed  in  those  most 
elevated  regions  of  the  atmosphere  which  lie  beyond  the  range  of 
observation ;  but  a  nocturnal  flow  of  cooled  air,  from  the  southern 
slopes,  is  felt  as  a  strong  wind  where  the  rivers  debouch  on  the  plains, 
more  especially  in  the  eariy  morning  hours;  and  this  probably 
contributes  in  some  degree  to  lower  the  mean  temperature  of  that 
belt  of  the  plains  which  fringes  the  mountain  zone. 

At  the  foot  of  the  great  mountain  barrier,  and  separating  it  from 
the  more  ancient  lanowhich  now  forms  the  highlands  of  the  peninsula, 
-  a  broad  f^n,  for  the  most  part  alluvial,  stretches  from 

l**y  sea  to  sea.  On  the  west,  in  the  dry  rwion.  this  is  occupied 
^"'^  partly  by  the  alluvial  deposits  of  the  Indus  and  its  tribu- 
taries and  the  saline  swamps  of  Cutch,  partly  by  the  rolling  sands 
and  rocky  surface  of  the  desert  of  Jaisalmer  and  Bikaner.  and  the 
more  fertile  tracts  to  the  eastward  watered  by  the  LunL  Over  the 
greater  nart  of  this  region  rain  is  of  rare  occurrence;  and  not  in- 
frequently more  than  a  year  passes  without  a  drop  falling  on  the 
E arched  surface.  On  its  eastern  margin,  however,  in  the  neighbour- 
ood  of  the  Aravatli  hills,  and  again  m  the  northern  Punjab,  rain  is 
more  frequent,  occurring  both  in  the  south-west  monsoon  and  also 
at  the  opposite  season  in  the  cold  weather.  As  far  south  as  Siraa  and 
Multan  the  avera^  rainfall  does  not  much  exceed  7  in. 

The  alluvial  plain  of  the  Punjab  passes  into  that  of  the  Gangetic 
valley  without  visible  interruption.     Up  or  down  this  plain,  at 

^ ._     opposite  seasons,  sweep  the  monsoon  winds,  in  a  direction 

2UJ*™  at  r^ht  angles  to  that  of  their  nominal  course:  and  thus 
'■'■'  vapour  which  has  been  brought  by  winds  from  the  Bay  of 

Bennl  is  discharged  as  snow  and  rain  on  the  peaks  and  hillsides  of 
the  western  Himalayas.    Nearly  the  whole  sunace  is  under  cultiva- 


tion, and  it  tanks  among  the  moat  productive  as  well  as  the 
deosdy  populated  regions  of  the  world.  The  lainfaD  Hij«>;«i;«Ktt 
from  100  in.  in  the  south-east  comer  of  the  Gai^etic  delta  to  less 
than  30  in.  at  Agra  and  Delhi,  and  there  is  an  average  difference  of 
from  15  to  35  in.  between  the  northern  and  aoutheni  botdeis  of  the 
plain. 

Eastward  from  the  Bengal  delta,  two  aUnvia]  phina  stretdi  np 
between  the  hiUs  which  connect  the  Himalayan  system  with  that  of 
the  Burmese  peninsuhL   The  first,  or  the  vauey  01  Assam 
and  the  Brahmaputra,  is  k>ng  and  narrow,  botdered  on 
the  north  by  the  Himalayas,  on  the  south  by  the  lower 

Elateau  of  the  Garo,  Khasi  and  Naga  hills.    The  other,  short  and 
road,  and  in  great  part  occupied  by  swamps  andiUs.  separates 
the  Garo,  Khasi  and  Naga  halls  from  those  of  Tippera  and  the 


Lushai  country.  The  climate  of  these  plains  b  damp  and  equable, 
and  the  rainfall  is  pfolonged  and  generally  heavy,  especially  00  the 
southern  slopes  of  the  hills.  A  meteorok)gical  peaifiarity  of  some 
interest  has  been  noticed,  more  especially  at  the  stations  of  Sibasgas 
and  Silchar,  via.  the  great  range  of  the  diurnal  variation  of  baro- 
metric pressure  during  the  afternoon  hours, — wfaidi  b  the  move 
striking,  since  at  RurJo,  Lahore,  and  other  stations  near  the  foot 
of  the  Western  Himabyas  thb  range  b  less  than  in  the  open  plains. 

The  highUndsof  the  peninsula,  wnichare  cut  off  from  the  encircling 
ranges  by  the  broad  Ind«>-Gangetic  plain,  are  divided  into  two 
unequal  parts  by  an  almost  continuous  diain  of  hiUa 
running  across  the  country  from  west  by  south  to  east  by 
north,  just  south  of  the  Tropic  of  Cancer.  Thb  chain  may 
be  regarded  as  a  single  geographical  feature,  forming  one 
of  the  principal  watersheds  of  the  peninsob.  the  waters  to  the  north 
draining  chiefly  into  the  Nerbudda  and  the  Ganges,  those  to  the 
south  into  the  Tapti.  the  Mahanadi,  the  Godavari  and  some  smaliec 
streams.  In  a  meteorolgical  point  of  view  it  b  of  ooftskkfable 
importance.  Together  with  the  two  parallel  valleys  of  the  Nerbudda 
and  Tapti,  which  drain  the  fUnks  of  its  western  half,  it  gives,  at 
opposite  seasons  of  the  year,  a  decided  easteriy  and  westerly  directtoa 
to  the  winds  of  this  part  of  Indb.  and  condenses  a  toleral^  copioiis 
rainfall  during  the  south-west  monsoon. 

Separated  from  this  chain  by  the  valley  of  the  Nctbodda  «m  the 
west,  and  that  of  the  Sone  on  the  east,  the  pbtean  of  Malwa  and 
Baghelkhand  occupies  the  qiace  intervening  between  thtae  v»Bty% 
and  the  Gangetic  i^n.  On  the  western  edge  of  the  plateau  are  the 
Aravalli  hills,  whkh  run  from  near  Ahmedabad  up  to  the  neigfabovr- 
hood  of  Delhi,  and  include  one  hill.  Mount  Abu,  over  5000  ft.  ia 
height.  Thb  range  exerts  an  important  influence  on  the  direction 
of  the  wind,  and  also  on  the  tainfalL  At  Ajmer,  an  okl  meteoco- 
bgicat  sution  at  the  eastern  foot  of  the  range,  the  wind  b  pre- 
dominantly south-west,  and  there  and  at  Mount  Abu  the  south-west 
monsoon  rains  are  a  regubriy  recurrent  phenomenon. — which  can 
hardly  be  said  of  the  region  of  scanty  and  uncertain  rainfall  that 
extends  from  the  western  foot  of  the  range  and  ineigcs  ia  the  Bikaner 
desert. 

The  peninsub  south  of  the  Satpnta  range  consbts  diieffy  uf  the 
triangular  pbteau  of  the  Deocan,  terminating  abruptly  on  the  — 
in  the  Sahyadri  range  (Western  Ghats),  and  shelving  to 
the  east  (Eastern  (Hiats).  Thb  plateau  b  swept  by  the 
south-west  monsoon,  but  not  until  it  has  surmounted  the 
western  barrier  of  the  Ghats;  and  hence  the  rainfall  is,  as  a  role, 
light  at  Poona  and  (daces  similarly  situated  under  the  lee  of  the 
range,  and  but  moderate  over  the  more  easteriy  parts  of  the  pbteaa. 
The  rains,  however,  are  prolonged  Bome  three  or  four  wens  lam 
than  in  tracts  to  the  north  01  the  Satpuras,  since  they  are  also 
brought  by  the  easteriy  winds  whldi  blow  from  the  Bay  01  Bengal  ia 
October  and  the  eariy  part  of  November,  when  the  recorvedsouueriy 
wind  ceases  to  blow  up  the  Gangetic  valley,  and  sets  towuds  the 
south-east  coast. 

At  the  junaion  of  the  Eastern  and  Western  Ghats  rues  the  b(Ai 
triangular  pbteau  of  the  Nilgiris,  and  to  the  south  of  _ 
the  Anamalais,  the  Palnis,  and  the  hilb  of  Tiavancore. 
These  ranges  are  separated  from  the  Nilgirb  by  a  broad 
depression  or  pass  knosm  as  the  Palghat  Gap,  some  35  m. 
wide,  the  highest  point  of  which  b  only  1500  ft.  above  the  1 
gap  affords  a  passage  to  the  winds  whichelsewhere  are  barred  by  the 
hills  of  the  Gnat  chain.  The  country  to  the  cast  of  the  gap  recaises 
the  rainfall  of  the  south-west  monsoon;  and  during  d»e  north-east 
monsoon  ships  passing  Bcypur  meet  widi  a  stiouaei  wind  from  the 
bnd  than  b  lelt  elsewhere  on  the  Malabar  coast.  In  the  atrip  of  low 
country  that  fringes  the  peninsub  below  the  Ghats  the  ratafoll  b 
heavy  and  the  climate  warm  and  damp,  the  vegetation  bang  dense 
and  characterbtically  tropical,  aixl  the  steep  dopes  of  die  Ghats, 
where  they  have  not  been  artificially  deareo,  thickly  dothed  with 
forest. 

In  Lower  Burma  the  western  face  of  the  Arakan  Yona JhQls.  fike 
that  of  the  Western  Ghats  in  India,  b  exposed  to  the  full  force  of 
the  south-western  monsoon,  and  receives  a  very  heavy  ^ 
rainfalL  At  Sandoway  thb  amounts  to  an  anniml  mean  "■■■ 
of  213  in.  It  diminishes  to  the  northwardly  but  even  at  Chittacoeg 
it  is  over  104.  in.  annually. 

The  country  around  Mandaby,  as  well  as  the  hill  countiy  to  the 
north,  has  suffered  from  severe  earthquakes,  one  of  which  destroyed 
Ava  in  1839.   The  geocnl  mfridinnal  directhm  of  the  laagcs  and 
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the  direcdoa  of  the  prevAiliii^  mffaee  winds,  this 
iKiag,  however,  subject  to  many  local  modificauons.  But  it  would 
•ppear  that  throug bout  the  year  there  is,  with  but  slight  intemip- 
tioii,  a  steady  upper  current  from  the  south-west,  such  as  has  been 
alfvady  oocioed  over  the  Himalayas.  The  lainlall  in  the  lower  part 
c(  the  Irrawaddy  valley,  vis.  the  delta  and  the  nc^hbouring  part  of 
the  province  of  Pegu,  is  very  heavy;  and  the  climate  b  mud  and 
equable  at  all  seasons.  But  higher  up  the  valley,  and  especially 
north  of  Pegu,  the  country  is  drier,  and  b  characterised  bv  a  less 
luxuriant  vegetation  and  a  retarded  and  more  scanty  Fsinfau. 

Wtihio  the  boundaries  of  India  almost  any  extreme  of  climate 
that  is  ksown  to  the  tropics  or  the  temperate  sone  can  be  found.    It 

.        b  influenced  from  outside  by  two  adjoining  areas.    On 

^'**'^  the  north,  the  Himalaya  range  and  the  plateau  of  Afghan- 
isUD  shut  it  off  from  the  climate  of  central  Asb,  and  give  it  a  con- 
tinental climate,  the  charscterbtics  of  which  are. the  prevalence  of 
lend  winds,  crest  dryness  of  the  air,  bige  diurnal  range  of  tem- 
pcratufv.  and  little  or  no  predpiution.  On  the  south  the  ocean 
gives  it  an  oceanic  climate,  the  chief  features  of  which  are  great 
uttiformity  of  temperature,  small  diurnal  raine  of  temperature, 
great  dampness  of  the  air,  and  more  or  less  frequent  laio.  The 
coniineatai  type  of  weather  prevaib  over  almost  the  whole  of  |ndb 
from  December  to  May,  and  the  oceanic  type  from  June  to  November, 
thus  giving  rise  to  the  two  great  divisions  of  the  year,  the  dry  season 
or  north-cast  monsoon,  and  the  rainy  season  or  south-west  monsoon, 
lodb  thus  becomes  the  type  of  a  tropical  monsoon  climate.  For 
the  origin  of  the  iiionsooa  currents  and  their  distribution  see 

MONSOOM. 

The  two  BBoasoon  periods  are  divided  by  the  change  of  tempera- 
tufv.  due  to  solar  action  upon  the  earth's  surface,  into  two  separate 
seasons :  and  thus  the  Indbn  year  may  be  divided  into  four 
seasons:  the  cold  seasiM.  includtng  the  months  of  January  and 
February:  the  hot  season,  comprising  the  months  of  March,  April 
and  May:  the  south-west  monsoon  period,  including  the  months  of 
June.  July,  August,  September  and  October:  and  the  retreating 
monsoon  period,  including  the  months  of  November  and  December. 
The  lempersture  is  nearly  coosunt  in  southern  Indb  the  whole  year 
round,  but  in  northern  India,  where  the  extremes  of  both  heat  and 
cold  are  greatest,  the  variation  b  very  large. 

In  the  cold  seasra  the  mean  temperature  averages  about  30* 
lower  in  the  Punjab  than  in  southern  India.  In  the  Punjab,  the 
United  Provinces,  and  northern  Indb  generally  thcrlimate 
resembles  that  of  the  RivbrSj  with  a  brillbnt  cloudless 
sky  and  cool  dry  weather.  This  b  the  time  for  the  tourist 
to  vnit  lodb.  In  south  Indb  it  b  warmer  on  the  west  coast  than  on 
the  cast,  and  the  maximum  temperature  b  found  round  the  head- 
vaters  of  the  Kistna.  Calcotu.  Bombay  and  Madras  all  possess 
the  equable  climate  that  b  induced  by  proximity  to  the  sea,  but 
Calcutta  enjoys  a  cold  season  which  b  not  to  be  found  in  the  other 
presidency  towns,  while  the  hot  season  b  more  unendurable  there. 

The  hot  season  begins  oSicblly  in  the  Punjab  on  the  a 5th  of  March, 
and  Iron  that  date  there  b  a  steady  rise  in  the  temperature,  induced 
by  the  fiery  lavs  of  the  sun  upon  the  baking  earth,  until 
the  break  of  the  rains  in  June.  During  this  season  the 
interior  of  the  peninsub  and  nonhern  Indb  b  greatly 
heated;  and  the  contrast  of  temperature  b  not  between  northern 
and  southern  Indb,  but  between  the  interior  of  Indb  and  the  coast 
districts  and  adjacent  seas.  The  greater  part  of  the  Deccan  and  the 
CentrsI  Provinces  are  included  within  ti^e  hottest  area,  though  in 
May  the  highest  temperatures  are  found  in  Upper  Sind,  north-wc^ 
Rajpuuna.  and  south-west  Punjab.  At  Jaoobabad  the  thermo> 
meter  sometimes  rises  to  125*  in  the  shade. 
The  south-west  monsoon  currents  usually  set  in  during  the  first 
'  of  June  on  the  Bombay  and  Bengal  coasts,  and  give  more 
or  less  general  rain  In  every  part  of  Indb  during  the  next 
three  months.  But  the  distribution  of  the  rainfall  b 
very  uneven.  On  the  face  of  the  Western  Chats,  and  on 
the  Khasi  hills,  overiooking  the  Bay  of  Bcnsal.  where  the 
imwn^W  catch  the  masses  of  vapour  as  ii  rises  oft  the  sea.  the 
rainfall  b  enormous.  At  Cherrapunji  in  the  Khasi  hilb  it  averages 
npwnrds  ol  soo  in.  a  year.  The  Bombay  monsoon,  after  surmounting 
tw  Ghats.  MOWS  across  the  peninsub  as  a  west  and  sometimes  in 
places  a  north-west  wind;  but  it  leaves  with  very  little  rain  a  strip 
100  toaoo  m.  in  width  in  the  western  Deccan  parallel  with  the  Ghats, 
•ad  it  bthis  part  of  the  Deccan,  together  with  the  Mysore  table-Und 
aiHl  the  Carnatic  that  b  most  subject  to  drought.  Simibrly  the 
Bengal  monsoon  passes  by  the  Coromandel  coast  and  the  Carnatic 
wHb  an  occasional  shower,  taking  a  brger  volume  to  Masulipatam 
and  Oriass.  and  abundant  rain  to  Bengal.  Assam  and  Cachar.  The 
current  also  supplies  with  rain  the  broad  band  across  Indb, 
the  Saipura  range,  Chota  Nagpur,  the  greater  part 
of  the  Central  Provinces  and  Central  Indb,  Orissa  and  Bengal. 
Rainfall  rapidly  diminishes  to  the  north-west  from  thai  belt.  A 
of  the  Bombay  current  blows  pretty  steadily  through 
to  the  Punjab,  carrying  some  ram  to  the  bticr  province. 
Iter  part  of  north-west  Indb  is  served  as  a  rule  by  cyclonic 
..  eeen  the  two  currents.  In  September  the  force  of  the 
bcgiM  rapidly  to  decline,  and  after  about  the  middle  of  the 
it  ceases  to  carry  rain  to  the  greater  part  of  north-wester* 
la  ica  ftnr  arrirfs  up  a  gentle  steady  north-ease  wind,  whica 
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gradually  extends  over  the  Bay  of  Bengal,  and  b  known  as  the 
north-east  monsoon.  A  wind  similar  in  character,  but  rather  more 
easteriy  in  direaion,  simuluneously  takes  possession  of  the  Arabbn 
Sea.  The  months  of  November  and  December  form  a  transition 
period  between  the  monsoon  and  the  cold  season.  The  most  un- 
healthy period  of  the  year  follows  immedbtely  after  the  rains,  when 
malaria  is  prevalent,  especially  in  northern  India. 

Flora, 

Unlike  many  other  bige  geographical  areas,  Indb  b  remarkable 
for  having  no  distinctive  bounical  features  peculbr  to  itself.  It 
differa  conspicuouslv  in  thb  respect  from  such  countries  as  Australb 
or  South  Africa.  Its  vegeution  b  in  point  of  fact  of  a  composite 
character,  and  b  constituted  by  the  meeting  and  more  or  less  blend- 
ing of  adjoining  floras, — those  of  Persb  and  the  south-eastern 
Mediterranean  area  to  the  north-west,  of  Siberia  to  the  north,  of 
China  to  the  east,  and  of  Mabya  to  the  south-east.  Regarded 
broadly,  four  tolerably  distinct  types  present  themselves. 

I.  The  upper  levels  of  the  Himabyas  slope  northwards  gradually 
to  the  Tibetan  upbnds,  over  which  the  Sibenan  temperate  vegetation 
ranees.  Thb  is  part  of  the  great  temperate  flora  which,  iff— aisrf, 
witn  locally  individiialised  species,  but  often  with  identical 
genera,  ranges  over  the  whole  of  the  temperate  cone  of  the  northern 
hemisphere.  In  the  western  Himabyas  thb  upbnd  flora  b  marked, 
by  a  strong  admixture  of  European  species,  such  as  the  columbine' 
{AquUeiia)  and  hawthorn  (Crafartiu  uxyacantka).  These  disappear 
rapidly  eastward,  and  are  scarcely  found  beyond  Kumaon*  The 
base  of  the  Hinubyas  b  occupied  by  a  narrow  belt  forming  an 
extreme  north-western  extension  of  the  Mabyan  type  described 
bek>w.  Above  that  there  b  a  rich  temperate  flora  which  in  the 
eastern  chain  may  be  regarded  as  forming  an  extension  of  that  of 
northern  China,  gradually  assuming  westwards  more  and  more  of  a 
European  type.  Matnuta,  Atuuba,  Abelia  and  Sktmmia  may  be 
mentioned  as  examples  of  Chinese  genera  found  in  the  eastern 
Himalayas,  and  the  tea-tree  grows  wild  in  Assam.  The  same 
coniferous  trees  are  common  to  both  parts  of  the  range.  Pinnt 
langifolia  extends  to  the  Hindu-Kush;  P.  excdsa  b  found  universally 
except  in  Sikkim,  and  has  its  European  analogue  in  P,  Pewu,  found 
in  the  mountains  of  Greece.  Alnes  smttkiana  extends  into  Afghan- 
istan; Aktes  wMiana  forms  dense  forests  at  altitudes  of  8000  to 
13,000  ft.,  and  ranges  from  Bhutan  to  Kashmir;  several  junipen  and 
the  common  yew  jTaxus  baaata)  also  occur.  The  deodar  {Ceirus 
Deodara),  which  b  indigenous  to  the  mountains  of  Afghanistan  and 
the  north-west  Himabya,  b  nearly  allied  to  the  Atbntic  cedar  and 
to  the  cedar  of  Lebsnon,  a  form  of  which  b  found  in  Cyprus.  A 
notable  further  insunoe  of  the  connexion  of  the  western  Himabyan 
flora  with  that  of  Europe  b  the  holm  oak  {Qturcus  /tor),  which  b 
characteristic  of  the  Mediterranean  region. 

J.  The  north-western  area  b  best  marked  in  Sind  and  the  Punjab, 
where  the  climate  b  very  diy  (the  rainfall  averaging  less  than  15  m.), 
and  where  the  soil,  though  fertile,  b  wholly  dependent  on 
irrigation  for  its  cultivation.  The  flora  b  a  poor  one  in 
number  of  wpcc'tett  and  b  essentblly  identical  with  that 
of  Penb,  southern  Arabb  and  Efypt.  The  tow  scattered  jungb 
contains  such  characterbtic  species  as  Capparis  apAyUa,  Acacio 
arabica  (babul),  Poptdus  eupkratica  (the  *'  willows  *'  of  Ps.  cxxxvii.  a). 
Sahadora  persica  (erroneously  klemificd  by  Royle  with  the  mustard 
of  Matt.  xiii.  Ai),  umarisk,  Zitypkus,  Lotuit  Ac.  The  dry  flora 
extends  somewhat  in  a  south-east  direction,  and  then  bbnds  in- 
sensibly with  that  of  the  western  peninsula;  some  spedes  repre- 
senting it  are  found  in  the  upper  Gangetic  plain,  and  a  few  are  widely 
distributed  in  dry  parts  of  the  country. 

3.  For  the  Malayan  area,  which  Sir  Joseph  Hooker  describes  as 
forming  "  the  bulk  of  the  flora  of  the  perennblly  humid 

regions  of  Indb,  as  of  the  whole  Mabyan  peninsub.  Upper  lf^!:^r^ 
A«am  valley,  the  Khasi  mountains,  the  forests  of  the  base  ^f??.*?- 
of  the  Himalaya  from  the  Brahmaputra  to  Nepal,  of  the  ^■■■""•» 
Mabbar  coast,  and  of  Ceykm,'*  see  Assam,  Csylon  and  Mai.at 
Pbninsula. 

4.  The  western  Indb  type  b  difiicult  to  characteriae,  and  b  in 
many  respects  intermedbte  between  the  two  just  preceding.  It 
occupies  a  comparatively  dry  area,  with  a  rainfall  under 
7S  in.  In  respect  to  positive  afllinities.  Sir  Joseph  Hooker 
pointed  out  some  rebtk>ns  with  the  flora  of  tropical  Africa 
as  evidenced  by  the  prevalence  of  such  genera  as  Gremia  and  Im- 
paitens,  and  the  absence,  common  to  both  countries,  of  oaks  and  pines 
which  abound  in  the  Mabyan  archipeb|o.  The  annual  vegeution 
which  springs  up  in  the  rainy  season  includes  numerous  genera, 
such  as  Sula  and  tndxiojera^  which  are  brgcly  represented  both  in 
Africa  and  Hindustan.  Palms  also  in  both  countries  are  scanty, 
the  most  notable  in  southern  Indb  being  the  wild  date  {JPkotnts 
sybestris):  Borassus  and  the  coco-nut  are  cultivated.  The  forests, 
though  occasionally  very  dense,  as  in  the  Western  Ghats,  sre  usually 
drier  and  more  open  than  thow  of  the  Mabyan  type,  and  are  often 
scrubby.  The  most  imporunt  limber  trees  are  the  hfn  (CednU 
T&oma),  »dl  {Skorea  ro6«<fa),  the  present  area  of  which  forms  two 
brits  separated  by  the  C^n^ietic  pbin:  satin  wood  {CklmwyUm 
Smiaemta),  common  in  the  drier  parts  of  the  peninsub:  «atidalwood. 
'•sr«ci«lly  characteristic  of  Mysore:  iron-wood  {»£utM  /trrsn),  and 
teaic  (radsna 
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t  wild  anlmik  id  IkIU 


Uammali. — Fijit  anoiu  the  wild  adId 
■ulioKd  ilM  lua  (JUu^).  *hkb  ii,ki 

and  the  PuDJab,  Al  pntent  the  Lion  u 
Cir,  or  cocky  hill-dmn  ud  fcmR  of  Kuhiawu.  A 1 
H  Ibcn  fouod.  muked  by  tbe  ab«a«  of  a  mane;  b 
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kavchlardil'i.udGBllybriaf  hte  bay, 
'  --xuliu  vaiWty  oj  wild  dofl  eiuiu  in  d 

dcKribed  trwa  a  ■peciiBcn  ia  fonfiiw 

c.  u  baiiy  aa  a  aki^^t 


<it  aJtcr  beJag  pcaefved  tiiMtaboui  Ifi^by  theNawabof  Juaaaarh. 
'-'  have  om  men  became  compaiaiively  plentifal.    A  tDod  linn 

um  Iran  9  to  9)  (I.  in  LenfCh. 

be  dumctcrinic  bean  of  piey  i 

±  ia  found  in  nrry  part  dI  the 


I  I.P.  i™), 


nihecblefl 
dismid  aamcaij 


Reward!  ai 


lOtonJoM.    li. 

in  tbe  Himalayaa  they , 

hrdi  are  fiven  by  fDvernmeiit  to  native  tkMns 
Lv  the  hcadi  ot  ligent  vaiyiiv  in  time  and  place  according  10  the 
Kcd.  la  1903  the  number  of  penona  itiUed  by  tigen  in  r^  imAfAw 
of  ladU  «u  oM,  wfcile  forty  yean  pteviouily  TOO  people 

rd  ananany  in  Be«a]  aloiir 

ther  (fTfaia. 


rwdH)iarar 


alio  in  Javi. 

Tbc  cbcctah  or  hunting  Icopanl  {Cynadmmi  jmiajMs)  muvt  be 

appear*  to  be  a  naiivc  only  (rf  tbc  Dcnn,  wherr  it  i*  (nincd  Tor 
hunting  the  antelopes  In  vomc  reqxcta  it  apprnachct  the  dog  more 
Bsrly  llian  the  cat  tiibe,  Iti  limb*  are  long,  ita  hair  ttHigfa,  and  iti 
clam  blunt  and  only  partially  reliactile.    Tlie  ipeed  with  wbich  it 


naL    If  it 


Walt 


:ira  of  the  family  Ftiidae  found  in  India  may  be  mentioned  tlie 
rvnrwinw  leopard  {P.  aa^iaj.  the  clouded  Jeopard  {F.  Befrabu), 

It   IF.  ■unuriUn).  tbe  jungle  cat   IF.  (knu],  and 

,(>.r- 


-atf*'.- -.- 

9  (Coair  litbMi)  abound  thrvighoi: 
in  the  wooded  diMricta.    Their  fai, 


untry.  bi 


attackitlg  man  are  not    UDCocnmon.    and    tbe    iroiv   o4    Romuloa 

it  ii  rennled  at  a  diitinct  ^eciei>  under  the  name  of  Cohu  paUipes. 
Three  diatinct  varietiea.  the  white,  the  red  and  the  black  woU.  are 
fouadintheTibeunHinalayaa.  Tbelndianfaa(l'a/^Anro'«i>i) 
iacnapuativery  rare,  but  the  jackal  (C.dareaj)abounda  eveiywherT. 
eukint  abhi  bSdcDiu  by  iu  aever-ie>-be-[ari«ten  yella.  Tbejackal, 
o^iauaually  tbr  animal  bunted  by  (he  jacka  irf  hounda 

ig»  or  dhole  {CyoK).  ia  found  in  all  Ihe  wilder  jun^ciof 
ig  Aa»m  and  Lower  Burma,    litcharaciciistic  lalhal 

3  not  give  tongue^    When  once  a  pack  of  wild  tlofs 
1  animal,  that  animal'a  doom  ia  lealed   They  do  not 


,  Kaieo  hilliof  Bwoa, 


aa  larfe  aa  a  mediaiBr-tiagd 

kh  it  crawled  badnvardBt  ranainiM  there  all  tlay  witb  ooly 
and  ferrety  eyea  viiible.  Aaoiv  other  don  of  India  are  tbo 
which  ia  merely  ■  moognl.  run  wild  atHThalf  ftvicd :  tbo 


Ii  and  the  mailil  o(  Tibet  and  6 


Theuiped  hyaena  (f/>a«auniBla)  iicomi 
the  wDlTiaabacnt.    like  tbe  wolf,  it  n  ve 
BockaanducbildRd. 
Of  bnia.  the  Gommoa, black  or  dolb  biu  (If^anaj  _ . 

bnaM.    lu^  eocwUcTaiiu.  honey  and  Icnit.   Who  ***^ 

diBBfbr^  -  -*■■  — ' -■  '-  ■-  -  ■• '—    •— 

it  alwi' 


im  ia  pcvbably  t. 


The  rcpong  of  Ibc  height  of  the  e 

reem  to  be  rtaggcTatcd-    The  — —- , 

huntrd,  the  elephanl  iruat  be  »ii»ctKl  ol __  _  .,_-  - 

therefore  dangennn,  eqxdally  aa  tbe  aoimal  boa  but  few  pam 
vulnerable  to  a  bullet.  Tht  nnilar  mode  ui  catcbing  drpjiaota  ia 
by  meant  of  a  Irf^ol^  or  linDiK  •toclHdc  into  wbkb  ■  wildbBd  ia 
driven,  then  itarved  into  lubiniaiioti,  and  tamed  by  animah  akady 
domraticaled'  The  practice  of  capturing  th-~  '"  -.;.f*n-  :-  ai^ 
cninged  aa  cruel  ami  wattef  ul.   Elephanti  m 

monopoly  everywhere  in  India.   T^ihootinf , 

caeept  when  they  '**^"'*  dangema  to  man  or  ilatnictlvc  ta 
cropi;  and  the  right  of  capturing  then  la  only  kued  aat  upon 
conditiona.  A  necial  law.  under  the  title  al  "  The  "f*-"— 
Preiervaiian  An  (No.  Vl.of  iBnJ,  regBlaIcathitliceaiBO(ayMaa. 
Whoever  killa,  caplurea  or  injuree  an  elephaat,  cr  atteeapca  tA  do  hw 
without  a  licence,  u  paniahable  by  a  fine  of  ^00  nipeea  for  the  fir< 
oScflce;  and  a  limilar  fine,  tomher  with  aijt  naoatba'  impriaonmeU. 

I 'I  I '..■rhinoccnja,tlirwdiatiDclviricticaare  enumerated,  two  with 
B  ■,.:•:■:.:■  and  one  with  •  double  bom.  The  moM  laniiUar  ii  the 
A-. .  :-.,\  rrot  ajiKPntu,  cooiraonly  loand  In  the  Drahmapatim  ^^^ 
v»l''y  It  has  but  (Hw  horn,  and  la  covered  with  maaoive  ^^7 
fnl.J'  fntkedikln.  It aometimeaatlainiaheighlof Gft.:  ""*' 
itb  I"  'rq,  which  ia  much  piiaed  by  the  natives  for  medidaal  ptifpnats, 
ael'l  ''11  Fxceeda  1410.  in  length.    It  fmjuenla  awampy.  ihady  ipoti, 

be  mythical.    The  Java 


—  — ,—  -angei    The  Ohs  m 

■Ihtr  than  Indian  aproea.  The  icrWJ  ana  ine  MMar 
Jndred  apede*  of  wild  *heep  iO^  aifaet).  found  m 
ivtly  in  Ladakh  and  the  Suleiman  range.    The  [o 


.    The  iarial,  or  Uuc  wOd  dn» 


POLITICAL  DIVISIONS] 


l-liiW  of  CuUril  vid  Orii 
niinpWiiKi  tqr  ■  linalc  I 
I  bu  no  boRU.    T&  o 

n  iiMnl  bonti  twUtca  [or  thne  or  !__.  

_.in>  K*cb  Iht  Incth  of  n  in.    The  Rah  iidrv 
■•  ttntiati  n»l  for_iriHl<u.  even  «(  the  Bn 


■i/rdi,  or  blue  cow  IBoaiatpiia  Irmcameliaiii  olio  wi 
Kribuled.  but  ifieciAQy  iboundi  in  HindiHUn  Proper  and 
A*  viih  tbe  utclope,  tbe  nule  ■lone  hu  the  daA-blue  co!o 
■Ufu  h  bdd  pccuWiy  Hcred  by  Hindu,  from  iti  finckt 
to  the  eow.  ADO  on  Ihift  Accouot  ludettnictiw*  inroodi  upon 
■n  utented.  The  raut-hamcd  utdope  (rcfroccnu  Aoi 
and  the  (Uelle  (Ctidla  Uniuail.  tbe  cMiikkn  or  "  nvuK 


"J 

(Cemu  miahr), 

,.     Iliiofa  dap-brown 

_  limoU  liLe  1  mane;  and  it 

S  It.  high,  with  •pmding  loilen  oeuly  j  It.  in  lencth. 

u  thr  nramp  deer  or  barO'tiitfha,  ^gailyfiia  "  twelve 

dtaamalij,  which  a  commdn  in  Lower  BeBHl  and 

,    The  ckildi  or  ipotied  d«r  (C.  txii)  it  (eaently  idnutted 

the  moa  bcautifiJlnhabiiaiit  dI  the  tndLin  iunileK    Other 

(C.  ^arn4iuj,1he  iiariungdeer  or  munt  jic 


=:f. 


^^         Centnl  1^,  in  AHm,  ind  in  Bunoa.    Thia  animal 
mnttiam  utmin  the  fcci^I  of  lo  hwidi  (cloKon  7  (t.I.  nieaauriiu 
fim  the  bDiBp  ibovt  tbellioulder.    luefaoR  curved  homi  and  •kuU 
•ic  eBomoMifr  BHiiv*.    lucslosr  bdvkchMnuI.  orcoffee-broi 
Finn  a»  dl&nlt 


nolitib 


m  and  B9  lea  eieilini  than  that  ol  tbe  tiier  or  the  clepbint.    Xluo 

otbefanr.thonhiiotideDticil.antbej — " ••—'«  >~..i.-.i 

on&Bnl  tsthelOb    ' 


oT  the  aocth-ei 


Sydl  or  millamia.f^iimlalu) , 
Mier,  where  =•  -  ■■-—!- 

, , , , jboriflnil  tribet, . 

ta.  lamUkmii.  [ound  In  Bumu.    The  wiU 
iMmt)  dUFen  [rom  the  tame  buffalo  only  in 
and  itaofc  fierce.    The  fineit  ipecipvtw  mnw 
u    ThehorualthebuUareliScbei 
of  tbe  cow  are  larger. 


r*  it  i»  domnti- 


feljlt^n 


A  head  hat  been  knoim  t 


»  ,.»..  .^  M~.>alA  will  c£ 


Alone  perfiape  a 
e  unprovfJtcd.    E 


^U^\^C 


ia  ien^ialai.  which  ■inietiniH 
'  idiiif  in  tail,  and  wcijha  j  }X 
la  very  deitructjve  to  ptanta, 
nt  lathe  tree  mouae  ( TaKdc- 

haiabc^   Tbe'firid  nu  (W-Ti-HtoAi)  «™ionall^_in^l!iSly*" 

Bifd$- — The  omithoJoffy  of  India^  ihc 
rich  >■  ipecimeaa  of  (onicoui  and  vari 
»^         «eher  IropicaT  remru,   corn 

oahtn  ditfiafuiihcd  by  umitth.  liie  I 

tnbr  B  ihcfHU  remeikabk  lor  beamy.    i».-~.(  uuu.»  y,^,,  .^u. 

and C  Wa^lruu).  The eaaln comptiie  many  apiTi™, buinone  10 
tarfaM  the  foMen  eagle  of  Europe.  Of  fakona.  then  aie  the  pne- 
■riae  (/.  ptfrrrimMt),  Ihe  Abdie  iF.  prttfinai^i.  and  the  utor 
(F.  iww'l.  whicb  aic  all  trained  bv  the  nativea  for  hawkini:  ol 


'■fCtp, 


Ud^'iu^^v 


■>.    TheRuH 

ia  fjf  a  pale  yeiiowuti-i 

l1  *pota  of  deep  bmwn,  w 


ifudy 


on.    Tliey  alio  live  aui  that  ihey  raider  uala* 
:  dI  chamu  or  muik. — in  leaiity  it  it  by  evtracting 


wSl-Sfio" 


include  two  •pcciea  of  crocodile  (C. 
tbe  fthariyal  iCapiaiii  rattpticul).  1 
ICC  t£afl  deniiKtive  to  human  laic   S 


watera  nt  India-Hhe  ae 


anudenibk  pioporlion  of 


iCn  with  the  Gan^s,  and  ahuif  th* 
,  — ^^.__^jiiu  tan  f«  laltuif  fiih  in  bond, 
luc  inumiiiunn  Bltugbter  01  tiy,  aod  the  obiucke  oppoaed  by 
irrifatlon  dame  to  brecdinf  h*h,  arv  aid  to  be  omnna  a  eenilbla 
dininution  in  tbe  aupoly  in  cerUia  riven.  Meaaum  of  couavancy 
have  been  aunexnT,  but  their  encuilon  would  bt  almoat  Inpnctio- 
able.  AoMWi  Indian  fiehca,  the  CrprMdat  or  carp  bmlhlnd  iha 
SilnrHai  or  ot-Giho  are  beat  icpreaenttd.  From  tlw  anler'i 
pdnt  of  view,  by  far  Ihe  GneM  Gah  la  the  mtluHr  (Bariwlar)7lound 
in  all  hUlnnsnx,  whether  in  Aaaam,  (he  Punjab  or  tbe  South.  Ons 
haibeonceughlweiEhiivoolD.witachHvep1ay  for  Dort  than  levea 
houn.  Though  caOed  tbe  ealmon  oT  lodu,  the  MntMr  ie  leally 
atpedeaof  barbel  One  of  the  ifabeit  and  moat  delicioue  of  Indian 
Riha  i>  the  tiln  (CJuMb  ilitit).  which  tutet  and  h»ka  like  a  fat 
"■"■ '"""     "it  the  enhanced  price  of  Sth  and  the  decraued 


/BKCfi.— The  ii 

'  troubleione 


The  heat  and  the  ra 

in  brUliiK 

d^stmetlve  kind,  aa  kU  at  alhi 


ly  ODuoui  and  duagreeablo. 

inact  thai  produce!  lac.  Ooudt  of  locuita  occuanally  appear, 
which  Icnve  m  truce  of  gircn  behind  them,  and  give  the  country 
overvhich  thevpaia*heappe9mnceof  adCKEl.  'nseir  ue  ii  about 
that  of  a  man  i  finger,  and  their  colour  reddiah.  They  are  awept 
north  by  the  wind  till  they  Kiikc  upon  the  outer  laona  oJ  tht 
HinulayM. 

POtJTlCiU.    DiVIHOKS 

India  (incliutinc  Bunna)  hai  a  told  area  of  i,7U.s9;  tq.  m., 
aod  a  population  (1401)01 194^61^156,  01  tiU  total,  1,087,  J04 
■q.  CL,  with  a  population  ol  n1.89q.j15,  coaaiiu  of  Biitilh 
territory,  adminiilered  directly  by  BrilLih  oScert;  while  th« 
lemainini  &74J41  iq.  m..  with  a  population  ol  61,461, Hg,  il 
divided  up  amoDS  varioui  native  ilaies,  all  of  which  ackoowledge 
the  tuierainly  oi  the  paramount  power,  but  art  directly  adninii- 
teied  by  icmi-lndcpeiulenl  rulen,  tuually  uditcd  by  a  Britiab 

The  Britlth  poneuioDi  art  diilributcd  into  thirteen  province* 
oi  vaiyiof  liu.  each  with  a  Kpirate  head,  but  all  under  Lbe 
lupreme  control  of  lbe  tovtrnor-gencral  in  council 
Tbeie  thliteea  province*  or  local  govcmmcnti    are        "'- 

ficitiihBaluchiMan,  Bengal,  Bombay,  Burma,  Ctotnl  Provlna* 
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with  Berar,  Coorg,  Eastern  Bengil  and  Assam,  Madias,  Noith- 
West  Frontier  Province,  Punjab,  and  the  United  Provinces  of 
Agra  and  Oudh.  Each  ol  thiie  provinces  is  dfscribcd  under  iu 
separate  name. 

The  native  sUtes  are  «overaed,  as  a  rale,  by  native  princes 
with  the  help  of  a  political  officer  appointed  by  the  British 
fovernment  and  residing  at  their  courts.  Some  of 
them  administer  the  internal  affain  ol  their  states 
with  almost  complete  indq>endeiice;  others  require 
more  assistance  or  a  stricter  control  These  feudatory 
rulers  possess  revenues  and  armies  ol  their  own,  and  the  more 
important  exercise  the  power  of  life  and  death  over  their  subjects; 
but  the  authority  of  each  is  limited  by  treaties  or  engagements, 
or  recognized  practice  by  which  their  subordinate  dependence 
on  the  British  government  is  determined.  That  government, 
as  suzerain  in  India,  does  not  allow  its  feudatories  to  form 
Mllianr»«  with  csch  othcT  OT  with  foreign  sutes.  It  interferes 
when  any  chief  misgoverns  his  people;  rebukes,  and  if  needful 
removes,  the  oppressor;  protects  the  weak;  and  firmly  imposes 
peace  upon  alL  There  are  in  all  neariy  700  distinct  units,  which 
may  be  divided  into  the  following  groups. 

The  most  important  states  are  Hyderabad,  Mysore,  Baroda, 
Kashmir  and  Jammu,  the  Rajputana  Agency,  and  the  Central 
India  Agency.  The  first  four  of  these  are  single  units, 
each  under  its  separate  ruler;  but  Rajputana  and 
Central  India  are  political  groups  consisting  of*many 
states,  enjoying  different  degrees  of  autonomy.  Rajputana  is 
the  name  of  a  great  territorial  drde,  ronfaining  twenty  sUtes 
in  all;  while  under  the  Central  India  Agency  there  are  grouped 
Z48  states  and  petty  chiefs. 

Amongst  the  minor  states,  sobcvdinate  to  the  various  provincial 
governments,  five  are  controlled  by  Madras;  354  by  Bombay, 
many  of  them  being  quite  petty;  a6  by  Bengal,  of 
whidk  Kuch  Behar  is  the  diief;  34  by  the  Punjab, 
amongst  which  the  Phnlkian  Sikh  sUtes  and  BhawaJ^r 
are  the  most  important;  a  under  Eastern  Bengal  and  Assam; 
15  under  the  Central  Provinces;  and  a  under  the  United 
Provinces.  Burma  rontalns  a  number  of  Shan  states,  which 
technically  form  part  of  British  India,  but  are  administered 
through  their  hereditary  chiefs.  All  the  most  important  ol 
these  native  states  are  sepaiatcly  described. 

In  addition  to  the  intonal  states,  which  have  a  iized  status, 
there  are  several  frontier  tracts  of  India,  whose  status  b  fluc- 
tuating or  not  strictly  defined.  In  Baluchistan  there 
are  the  native  states  of  Kalat  and  Las  Bda,  and  also 
tribal  areas  belonging  to  the  Marri  and  Bugtl  tribes. 
On  the  north-west  frontier,  in  addition  to  the  chiefshq)sOf  Chitral 
and  Dir,  there  are  a  number  of  independent  tribes  which  reside 
within  the  poliUad  frontier  of  British  India,  but  over  which 
effective  control  has  never  been  exerdsed.  The  territory  belong* 
ing  to  these  tribes,  of  whom  the  chief  are  the  Waziris,  Afridis, 
Orakzais,  Mohmands,  Swatis  and  Bajouris,  is  attached  to,  but 
b  not  strictly  within,  the  North-West  Frontier  Province. 
Kashmir  possesses  as  feudatories  Gilgit  and  a  number  of  petty 
states,  of  which  the  most  important  are  Hunza-Nagar  and 
Chilas,  but  effective  control  over  these  outlying  states  has  only 
been  asserted  in  comparatively  recent  years  for  political  reasons. 
Nepal  and  Bhutan,  though  independent,  are  under  various 
commercial  and  other  agreements  with  the  government  of  India. 
On  the  north-east  frontier,  as  on  the  north-west,  semi-inde- 
pendent tribes  extend  across  the  frontier  into  independent 
country.  Similarly  Karenni,  on  the  Burmese  border,  is  not 
included  in  British  territory,  but  the  superintendent  of  the  Shan 
states  exercises  some  judicial  and  other  powers  over  it. 

Tbe  People 

According  to  the  census  of  1901  the  population  of  India 
(including  Burma)  was  294,361,056.  But  thb  vast  mass  of 
people  does  not  constitute  a  sin^  nationahty,  neither  b  it 
divided  into  a  number  of  different  nations  of  distinct  blood 
and  dbtinct  language.  They  are  drawn,  indeed,  from  four  well- 
narked  elements:  the  non-Aryan  tribes  or  aborigines  of  the 


country;  the  Aryan  or  SanaUt-apeaking  race;  the  grtet  ntzed 
population  which  has  grown  out  of  a  fusion  of  the  two  pfcvioos 
elements;  and  the  Mahommedan  invaders  fmn  the  north-west. 
These  four  dements,  however,  have  become  inextricab^  mised 
together,  some  predominating  in  one  pottkn  of  the  coontiy, 
some  in  another,  while  all  are  found  in  every  province  and  native 
state.  The  chief  modem  divisions  of  the  population,  thevef ore, 
do  not  follow  the  linesof  blood  and  language, but olrdigioa  and 


Of  the  four  elements  already  enumerated  the  oldest  are  the 
wiki  tribes  of  central  Indb,  such  as  the  Bhib  and  Goods,  who 
probably  represent  the  original  inhabitants  ol  the  country. 
These  number  some  rr/)oo,ooo.  Second  come  the  Dravidians 
of  the  south,  amounting  to  about  54,000,00a  Thirdly  cone  tbe 
Aryans,  inhabiting  mainly  that  portion  of  India  i»orth  ol  the 
Merbiidda  which  b  known  as  Hindustan  proper.  Of  these  only 
the  Brahmans  and  Rajputs,  about  ao,ooo,ooo,  are  of  pore  Aryan 
blood.  The  remaining  i35/)oo,ooo  Hindus  represent  the  fusion 
of  Aryan  and  non-Aryan  dements.  Fourthly  come  the  Mahom- 
medans,  numbering  $omt  6a,ooObOoa  Many  of  them  are  the 
descendents  of  Arab,  Afghan,  Mogul  and  Penian  invaden,  and 
the  remainder  are  converts  made  to  Islam  in  the  oouiae  ol  the 
centuries  of  Mahommrdan  rule. 

Tbe  census  report  of  1901  divided  the  popalatiott  of  Indb  iato' 
■even  distinct  ndal  types:  tbe  Turioo-Innian  type,  reprcaented  by 
the  Baluch,  Brahui  and  Afghans  of  the  Baliadustaa 
Agency  and  the  North-West  Frontier  Province;  the 
Iado*Aryan  type,  occupying  tbe  Punjab,  Rajputana  and 
Kashmir,  and  having  as  its  chafactcnstic  members  the 
Khatrb  and  Jats;  tne  Scytho-Dcavidian  type  of  wctta 
comprising  the  Mahrattas;  the  Kuabia,  and  the  Coofgs,  pfebahiy 
formed  by  a  mixture  of  Scythian  and  Dravidiaa  dements:  thie 
ArYO-Dcavidian  type  found  m  the  United  Provinces,  in  puts  ol 
Rajputana,  and  in  Behar,  represented  in  its  upper  stata  by  the 
Hindustam  Brahman,  and  in  lU  lower  by  the  Oaaar.  Thb  type 
b  probably  the  result  of  tbe  intermiztiire,  in  varying  propoctioii^ 
of  the  Indo-Aryan  and  Dmvidian  types,  the  fonncr  eltnifnt  pre- 
dominating in  the  highernoups  ana  the  btter  in  the  kmer.    The 


fifth  type  b  the  Mongolo-Dravidian  of  Bennl 
the  Be^al  Brahmans  and  Kayastha,  the  Mahominedaiis  of 
Bengal,  and  other  groups  pmilar  to  thb  part  of  India.  It 
bably  a  blend  of  Dcavitfian  and  Mongoloid  dements  with  a  it 
Indo-Aryan  blood  in  the  higher  groups.  The  sixth  type btbeMongo> 
Imd  of  the  Himabyas,  Nepal.  Assam  and  Burma,  represented  bv 
the  Kanets  of  Lahou!  andKuln.  the  Lepchas  of  Daiiedii^  tbe 
Limbus,  Murmb  and  Gurungs  of  Nepal,  the  Bodo  of  Asoub,  and 
the  Burmese.  Seventh  and  last  comes  the  Dravidian  type.  cacndMg 
from  Ceylon  to  the  valley  of  tbe  Ganges,  and  pervading  the  whole  o^ 
Madras  and  Mysore  and  most  of  Hyderabad,  the  Central  Piovinoe% 
Central  Indb  and  Chota  Nagpur.  Its  most  characteristic  repre- 
sentatives are  the  Faniyans  of  the  south  Indian  bills  and  the  Santab 
of  Chota  Nagpur.  This  b  probably  the  original  type  of  the  popula- 
tion of  Indb,  now  modified  to  a  varying  extent  by  the  •*<■■?■■—■■  ol 
Aryan,  Scythbn  and  Mongoloid  dements. 

It  b  apparently  from  the  diffcrenoes  in  dVifizatiott  and  f*t^t 
power  resulting  liom  these  snooesrive  stnta  of  oooqneron  * 
conquered  that  the  Hindu  syrtem  of  caste  arose.  A 
caste  bdefined  in  the  census  rnmrt  of  1^1  asa  coHectioa 
of  families  or  groups  of  families  bearing  a  oommoo 
usually  denotes  or  b  assodated  with  a  ^edfic  occupation;  c 
common  descent  from  a  mythical  ancestor,  human  or  divine; 
fessing  to  follow  the  same  calling,  and  regarded  by  those  who' are 
competent  to  give  an  opinion  as  forming  a  ainpe  iMwisniiiuii 
community.  A  caste  is  almost  tnvarbbly  cndogamooi^  in  the  scaae 
that  a  member  of  the  lar^  drde  denoted  by  tbe  common  name  mnv 
not  marry  outside  that  cude,  but  within  the  drde  there  are  1 
a  number  of  smaller'drdcs,  each  of  which  b  also  cndogamoQi^ 

it  b  not  enough  to  say  at  the  present  day  that  a  Bmhman  < 

marry  anv  woman  who  b  not  a  Bmhman;  hb  wife  must  not  only 
be  a  Bnhman,  but  must  also  bdong  to  the  saaae  endogaanns 
division  of  the  Brahman  caste.  The  origin  of  casle  was  ^^^r^^f^ 
by  Sir'Denal  Ibbetson  in  the  Punjab  Cenans  Report  of  rSSi  in  Ac 
foUowing  terms:  "  We  have  the  foUowing  steps  in  the  procem  by 
iriiich  caste  has  been  evdved  in  the  Punjab— (i)  the  tribal  r^^' — 
common  to  all  primitive  societies ;  (2)  the  nkb  1 
occupation  common  to  the  middle  life  01  all  coouanaities:  (j)  thie 
exaltation  of  the  priestly  office  to  a  dcaiee  unexampled  iq  other 
countries;  (4)  the  exaltation  of  the  Levitical  blood  by 
insistence  upon  the  nrmwarily  hercditafy  nature  off  < 

(5)  the  preservation  and  support  of  thb  pnndple  by  the  i.^. 

mm  the  theories  of  the  Hindu  creed  or  cosmogony  off  n  pordy 
artificial  set  of  rules  regubting  marriage  and  intennznMe.  dedimng 
certain  ocaqmtionB  and  fooda  to  be  iaipore  and  rrnlmi^  m1 
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pmcnb«n|  the  conditions  and  decree  of  tocial  intereoarie  penoittcd 
between  the  Kveral  castes.  Add  to  these  the  pride  of  social  rank 
and  the  pride  of  blood,  which  are  natural  to  man.  and  which  alone 
cfHild  reconcile  a  nation  to  restrictions  at  once  irksome  from  a 
domestic  and  burdensome  from  a  material  point  of  view,  and  it  is 
hardly  to  be  wondered  at  that  caste  should  have  assumed  the  rigidity 
which  distinguishes  it  in  India."  Caste  has,  in  fact,  come  to  be  the 
chief  dominating  factor  in  the  life  of  the  ordinary  native  of  India. 
All  a  man's  actions  from  the  cradle  to  the  frave  are  regulated  by  it; 
and  the  tendency  in  modem  India  is  for  tribes  to  turn  into  castes. 
So  widespread  is  its  influence  that,  though  originally  a  purely  Hindu 
institution,  it  has  come  to  exercise  considerable  influence  over  their 
Mahommedan  neighbours  (see  Casts). 

The  chief  Indian  relii^oiis  with  the  numbers  of  their  followers 
according  to  the  census  of  igox  are:  Hindu  (207,147,026), 
Mahommedan  (62,458,077),  Buddhist  (9,476,759),  Sikh 
(^>95^339).  Jain  (i>334.i48).  Christian  (2,923,241), 
Parsec  (94.190).  and  Animist  (8.584.148).  The  oldest  of  these 
religioiis  is  Animism  iq.t.)^  which  represents  the  beginnings  of 
religion  in  India,  and  is  still  professed  by  the  more  primitive 
tribes,  such  as  Santab,  Bhils  and  (}onds.  The  transition  from 
this  crude  form  of  religion  to  popular  Hinduism  {q.9.)  is  compara- 
tively easy.  The  most  obvious  characteristics  of  the  ordinary 
Hindu  are  that  he  worships  a  plurality  of  gods,  looks  upon  the 
cow  as  a  sacred  animal,  and  accepts  the  Brahmanical  supremacy 
(see  Bkahmanisii)  and  the  caste  system ;  and  when  it  is  a  question 
whether  one  of  the  animistic  tribes  has  or  has  not  entered  the 
fokl  of  Hinduism,  these  two  latter  points  seem  to  be  the  proper 
test  to  apply.  On  the  other  hand  there  are  various  offshoots  from 
orthodox  Ifinduism,  the  distinguishing  feature  of  which,  in  their 
earlier  history  at  least,  is  the  obliteration  of  caste  distinctions 
nnd  the  rejection  of  the  Brahmanical  hierarchy.  It  is  doubtful 
if  Buddhism,  and  still  more  so  if  Jainism  and  Sikhism,  all 
of  which  are  commonly  recognised  as  distinct  religions,  ever 
differed  from  Hinduism  to  a  greater  extent  than  did  the  tenets 
of  the  earlier  foUoweis  of  Chaiianya  in  Bengal  or  those  of  the 
lingayats  in  Mysore;  and  yet  these  latter  two  are  regarded 
mily  as  sects  of  Hinduism.  Considerations  of  their  history 
and  past  political  importance  have  led  to  the  elevation  of 
Buddhism,  Jainism  and  Sikhism  to  the  rank  of  independent 
religions,  while  the  numerous  other  schismatic  bodies  are  held 
to  be  only  sects.  But  there  b  a  marked  tendency  both  on  the 
part  of  the  sects  and  of  the  distinct  religions  to  lapse  into  the 
parent  religion  from  which  they  sprang.  In  this  way  both 
Buddhism  (9.9.)  and  Jains  (q.v.)  have  almost  been  swallowed 
up  by  Hinduism;  Sikhism  (q.v.)  is  only  preserved  by  the  military 
requirements  of  the  Brituh,  and  even  the  antagonism  between 
Hindu  and  Mahommedan  is  much  less  acute  than  it  used  to  be. 
The  bewildering  diversity  of  religious  beliefs  collected  under 
the  name  of  Hinduism  has  no  counterpart  amongst  the  Mahom- 
medans  (see  Mahommeoan  Rcucion),  who  are  limited  as  to  their 
main  tenets  by  the  teaching  of  a  single  bo6k,  the  Koran.  The  two 
main  secu  are  the  Sunnis  and  the  Shiahs.  In  India  the  Sunnis 
greatly  preponderate,  but  they  usually  share  with  the  Shiahs 
their  veneration  for  Hasan  and  Husain  and  strictly  observe 
the  Mohumun. 

The  Mahommedans  of  India  may  be  divided  into  two  classes, 
pure  Mahommedans  from  the  Mogul  and  Pathan  conquering  races, 
and  Mahommedan  converts,  who  differ  very  little  from  the 
surrounding  Hindu  population  from  which  they  originally  sprang. 
The  pure  Mahommedans  may  again  be  subdivided  into  four 
aectioas:  Moguls,  or  the  descendants  of  the  last  conquering  race, 
including  Persians;  Afghans  or  Pathans,  who  from  their  prox- 
imity to  the  frontier  are  much  more  strongly  represented. 
chiefly  in  the  Punjab  and  in  the  Rohilkhand  division  of  the  United 
Provinces;  Sayads,  who  claim  to  be  lineally  descended  from  the 
Prophet;  and  Sheikhs,  which  is  a  name  often  adopted  by  con- 
verts. Tlie  remainder  are  unspecified,  but  the  following  tribes 
or  classes  among  Indian  Mussulmans  are  worthy  of  notice.  In 
Ben^d  the  vast  majority  of  the  Mahommedans  manifestly  belong 
to  the  same  race  as  the  lowest  castes  of  Hindus.  They  are  them- 
•dvcs  subdivided  into  many  daases.  which  in  their  devotion  to 
heieditary  occupations  are  scarcely  to  be  dbtinguished  from 
BUida  castes.  In  the  Punjab,  besides  the  Pathan  immigrants 
the  frontier,  Islam  has  taken  a  strong  hold  of  the 


native  population.  The  census  returned  large  numbers  of  Jats, 
Rajputs  and  Gujars  among  the  Mussulmans.  Here,  again, 
the  Mahommedans  are  not  stroni^y  distinguished  from  their 
Hindu  brethren.  Bombay  possesses  three  peculiar  classes  of 
Mussulmans,  each  of  which  is  specially  devoted  to  maritime 
trade— the  Memons,  chiefly  in  Sind;  the  Borahs,  mainly  in 
Gujarat;  and  the  Khojahs,  of  whom  half  live  in  the  island  of 
Bombay.  In  southern  India  the  majority  are  known  as  Deccani 
Mussulmans,  being  descendants  of  the  armies  led  by  the  kings 
and  nawabs  of  the  Deccan.  But  the  two  peculiar  races  of  the 
south  are  the  Moplahs  and  the  Labbays,  both  of  which  are  seated 
along  the  coast  and  follow  a  seafaring  life.  They  are  descended 
from  the  Arab  traders  who  settled  there  in  very  early  times,  and 
were  recruited  partly  by  voluntary  adhesions  and  partly  by 
forcible  conversions  during  the  persecutions  of  Hyder  Ali  and 
Tippoo  Sultan.  The  Moplahs  of  Malabar  are  notorious  for 
repeated  outbreaks  of  bloody  fanaticism.  In  proportion  to  the 
total  population  Islam  is  most  strongly  represented  in  the  North- 
West  Frontier  Province,  where  it  b  the  religion  of  92%  of  the 
inhabitants;  then  follow  Kashmir  and  Sind  with  about  75% 
each.  Eastern  Bengal  and  Assam  with  58%,  the  Punjab  with 
49%*  Bengal  with  18%,  and  the  United  Provinces  with  14^ 
In  the  great  Mahommedan  state  of  Hyderabad  the  proportion  is 
only  10%.  It  appears  that  the  Mahommedans  generally  tend 
to  increase  at  a  faster  rate  than  the  Hindus. 


The  Sikh  religion  is  almost  entirely  confined  to  the  Punjab.  Of 
the  total  number  of  3,19^.139  Sikhs  all  but  64,^  are  found  in  the 
Punjab,  and  two-thirds  01  the  remainder  are  in  the  United  Provinces 
and  Kashmir  which  adjoin  it.  • 

Buddhism  had  disappeared  from  India  k>ng  before  the  East  India 
Company  gained  a  foothold  in  the  country,  and  at  the  picsent  day 
there  are  very  few  Buddhists  in  India  proper.  Of  the  9476,750 
enumerated  in  the  census  of  1901  all  but  some  three  hundred  thousand 
were  in  Burma.  The  greater  part  of  the  remainder  arc  found  in 
Bengal  on  the  borders  of  Burma,  on  the  borders  of  Nepal,  Tibet  and 
Bhutan,  and  in  the  Spiti.  Lahul  and  Kanawar  districts  of  the  Punjab 
Himalayas,  where  many  of  the  inhabitants  are  of  Tibetan  origin. 

More  than  two-fifths  of  the  Jains  in  India  are  found  in  Bombay 
and  its  native  states,  including  Baroda.  They  are  proportkMially 
most  numerous  in  central  and  westers  Rajputana  and  m  Gujarat 
and  Central  India.  • 

The  Parveea,  though  influential  and'  wcakhy,  aie  a  very  amall 
community,  numbering  only  94.000,  of  whom  aQ  but  7000  aue  found 
in  Ek>mbay.  The  renuinder  are  scattered  all  over  India,  but  are 
most  numerous  in  Hyderabad,  the  Central  India  Agency,  and  the 
Central  Provinces. 

The  Christian  community  numbers  9.933.241,  of  whom.  9.66^,313 
are  natives  and  the  remainder  Europeans  and  Eursaiana.  Of  the 
native  Christians  about  two-fifths  are  Roman  Catholics  and  one- 
eighth  Uniat  Syrians;  one-ninth  bek>ng  to  the  Anelican  communion, 
one-eleventh  are  Jacobite  Syrians,  and  one-twelfth  are  Baptists; 
while  Lutherans,  Methodists  and  Presbyterians  are  also  represented. 
Nearly  two-thirds  of  the  total  number  are  found  in  the  Madras 
Presidency,  including  iu  native  states.  In  Cochin  and  Travancore, 
where  the  Syrian  church  has  most  of  its  adherents,  nearly  a  quarter 
of  the  entire  population  profess  the  Christian  faith.  More  than  four- 
fifths  of  the  Christians  in  Madras  proper  are  found  in  the  ei^ht 
southernmost  districts,  the  scene  of  the  labours  of  St  Francis  Xavier 
and  the  Protestant  missionary  Schwarx.  The  adherents  of  the  Syrian 
church,  known  as  "  Christians  of  St  Thomas,"  in  Malabar,  Travancore 
and  Cochin  are  the  most  ancient  Christian  community  in  the  south. 
After  these  come  the  Roman  Cathdics,  who  trace  their  origin  to  the 
teaching  of  St  Francis  Xavier  and  the  Madura  Jesuits.  The  Pro* 
tesunt  churches  date  only  from  about  the  beginning  of  the  19th 
century,  but  their  progress  since  that  time  has  been  considerable. 
A«  is  to  be  expected  m  the  case  of  a  religion  with  a  strong  proselytising 
agency,  the  growth  of  Christianity  is  far  more  rapid  than  that  01 
the  general  population.  Taking  native  Christians  alone,  their 
numbers  increaied  from  1,946,988  in  1879  to  9,664.313  in  looi, 
and  the  rate  of  increase  in  the  thirty  years  was  even  greater  than 
these  figures  would  show,  because  they  include  the  Syrian  church, 
whose  numbers  are  practically  consunt.  The  classes  most  recepti\'e 
of  Christianity  are  those  who  are  outside  the  Hindu  system,  or  whom 
Hinduism  regards  as  degraded.  Amongst  the  Hindu  higher  castes 
there  are  senous  obsudes  in  the  way  of  converson,  of  which  family 
influence  and  the  caste  system  are  the  greatest. 

lanfMfer.— According  to  the  linguistic  survey  of  India 
no  fewer  than  147  distina  languages  are  recorded  as  verna- 
cular in  India.    These  axe  grouped  according  to  the  foUowing 

lystera:— 
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Vtmaaian  tUmHa, 


Suvahetcl 


Malayo-Polynenaa  Fanuljr— ' 

Malay  Group  (7831), a 

Moa-Knmer  Family  (427.7^) 4 

Tibeto-Chineae  Family—' 

Tibeco-Buniian  Sub-family  (9.5to.4S4)  •79 

Siameae-Chineae  Sub4am3y  {ijiifiSs)     ...  9 

Dnvidian  Family  (S6.SI4*SS4) 14 

Munda  Family  G.i 79*375) ><> 

Indo-Ettfopean  ramuy,  Afyan  Sub-fainDy— > 

Iranian  Branch  (i.377<oa3) 3 

Indo-Aryan  Branch  u19.780.650)       .      .       .      .  aa 

Semitic  Family  (42.881) I 

Hami(ic  FamOy  (S530) I 

Undaaaed  Languagea a 

Andamaneae  (i88a) 

Cimr  Languagea  C344.>43) 

Total  Vemaculan  of  India 147 

The  only  repreaentativea  of  the  MaUyo-Polyneaian  grcwp  in  India 
are  the  Selunga  of  the  Mergui  Archipel^o  and  the  Nioobareae. 
The  Mon-iChmer  family,  which  ia  moat  aumeroua  in  Indo-China.  ia 
here  reprcaented  by  the  Talainga  of  aouthem  Burma  and  the  Khana 
of  Aasam.  Of  the  Tibcto-Chineae  family,  the  Hbeto-Burman  aub- 
famfly.  aa  ita  name  tmpliea,  ia  apoken  from  Tibet  to  Burma;  while 
the  Samcae-Chineae  aubfamily  ia  repreaented  by  the  Karena 
and  Shana  of  Burma.  The  Munda  or  Kolarian  family,  which  ia 
now  diatif^uiahed  from  the  Dravidian,  »  almoat  confined  to  Chota 
NanMir,  iu  beat-known  tribe  being  iJie  Sanula.  The  Dravidtan 
family  includea  the  four  literary  lan^uagea  of  the  aouth.  aa  well  aa 
many  dialecta  apoken  by  bill  tribea  in  central  India,  and  also  the 
iaolated  Brahui  in  Baluchiatan.  Of  the  Indo-European  family,  the 
Iranian  branch  inhabita  Persia,  Afghanistan  and  Balucbiaun; 
while  the  Indo-Aryan  branch  ia  apoken  bjr  the  great  maaa  of  the 
people  of  northern  India.  The  only  Semitic  language  b  Arabic, 
found  at  Aden,  where  also  the  Hamitic  Somali  waa  returned.  Cipay 
dialecta  are  uaed  by  the  nomadic  tribea  of  India,  while  Andamaneae 
haa  not  been  connected  by  philologiau  with  any  recogiii»d  family 
of  apeech. 

All  the  chief  languagea  of  India  are  deacribed  under  thdr  aeparate 


Education.— Tht  ezbting  sjrstem  of  education  in  India  b 
mainly  dependent  upon  the  government,  being  directly  organixed 
by  the  sute,  at  least  in  its  higher  departments,  assisted  through- 
out by  grants-in-aid  and  under  careful  inq>ection.  But  at  no 
period  of  its  history  has  India  been  an  altogether  unenlightened 
country.  The  origin  of  the  Dcva-Na^  alphabet  is  lost  in 
antiquity,  though  that  b  generally  admitted  not  to  be  of  indi- 
genous invention.  Inscriptions  on  stone  and  copper,  the  palm- 
Inf  records  of  the  temples,  and  in  later  days  the  widespread 
manufacture  of  paper,  all  alike  indicate,  not  only  the  general 
knowledge,  but  also  the  common  use,  of  the  art  of  writing. 
From  the  earliest  times  the  caste  of  Brahmans  has  preserved, 
by  oral  tradition  as  well  as  in  MSS.,  a  literature  unri^ed  alike 
in  its  antiquity  and  in  the  intellectual  subtlety  of  its  contents. 
The  Mahommedan  invaders  introduced  the  profession  of  the 
hbtorian,  which  reached  a  high  degree  of  excellence,  even  as 
compared  with  contemporary  Europe.  Through  all  changes 
of  government  vernacular  instruction  in  its  simplest  form  has 
always  been  given,  at  least  to  the  children  of  respectable  classes, 
in  every  large  village^  On  the  one  hand,  the  tcU  or  seminaries  for 
teaching  Suiskrit  philosophy  at  Benares  and  Nadiya  recall  the 
schoob  of  Athens  and  Alexandria;  on  the  other,  the  importance 
attached  to  instruction  in  accounts  reminds  us  of  the  picture 
which  Horace  has  left  of  a  Roman  education.  Even  at  the 
present  day  knowledge  of  reading  and  writing  b,  owing  to  the 
teaching  oi  Buddbbt  monks,  as  widely  diffused  throughout 
Burma  as  it  b  in  some  countries  of  Europe.  English  efforts 
to  stimulate  education  have  ever  been  most  successful  when 
based  upon  the  exbting  indigenous  institutions 

During  the  eariy  days  of  the  East  India  Company's  rule  the 
promotion  of  education  was  not  recognized  as  a  duty  of  govern- 
ment. The  enlightened  mind  of  Warren  Hastings  did  indeed 
anticipate  hb  age  by  founding  the  Calcutta  wtadrasa  for  Mahom- 
medan teaching,  and  by  affording  steady  patronage  alike  to 
Hindu  pundits  and  European  students.  But  Wellesley's  schemes 
of  imperial  dominion  did  not  extend  beyond  the  establishment 


of  a  ooDece  for  English  oflkSalt.  Of  the  Cakntu  collcfcs,  that 
of  Sanskrit  was  founded  in  1824.  when  Lofd  Amhmt  wis 
governor-general,  the  m^iical  college  by  Lord  William  Ben  thick 
in  1835,  the  Hooghly  madrasa  by  a  wealthy  native  senileman 
in  1836.  The  Sanokrit  college  at  Benares  had  been  euahlishfd 
in  1791,  the  Agra  college  in  1823.  Meanwhile  the  nusBOoaries 
made  the  field  of  vernacular  education  their  own.  Disconragcd 
by  the  official  authorities,  and  ever  liable  to  banbhmem  or 
deportation,  they  not  only  devoted  themsdves  with  coorage 
to  their  special  work  of  evangelization,  biu  were  abo  the  hm 
to  study  the  vernacular  dialects  spoken  by  the  common  people. 
Just  as  two  centuries  earlier  tht  Jesuits  at  Madura,  in  the 
extreme  aouth,  composed  works  in  Tamil,  v^iich  are  still  acknow- 
ledged as  rlaftiral  by  native  authors,  so  did  the  Baptist  niasaioa 
at  Serampur,  near  Calcutta,  first  raise  Bengali  to  the  tank  01  a 
literary  dblect.  The  interest  of  the  missionaries  in  educatjoo, 
which  has  never  ceased  to  the  present  day,  thoui^  now  compara- 
tively overshadowed  by  government  activity,  had  two  distinct 
Mspects.  They  studied  the  vernacular,  in  order  to  reach  the 
pec^  by  their  preaching  and  to  translate  the  Bible;  and  they 
taught  English,  as  the  channel  of  non-sectarian  learning. 

At  last  the  government  awoke  to  its  own  responsibility 
in  the  matter  oi  education,  after  the  long  and  acrimonious 
controversy  between  the  advocates  of  En^di  and  vernacular 
teaching  had  worn  itself  out.  The  present  system  dates  from 
i8s4.  being  based  upon  a  comprdiensive  de^tch  seat  out  by 
Sir  C.  Wood  (afterwards  Lord  Halifax)  hi  that  year.  At  that 
time  the  three  universities  were  founded  at  Cakuita,  Madras 
and  Bombay;  En^ish-teaching  schoob  were  established  in 
every  district;  the  benefit  of  grants-in-aid  was  extended  to  the 
lower  vernacular  institutions  and  to  ^ris'  sdioob;  and  public 
instractioq  was  erected  into  a  department  of  the  admintstrstioa 
in  every  province,  under  a  director,  with  a  staff  of  ixapccUm, 
In  some  reelects  thb  sdieme  nuy  have  been  in  advance  of  the 
time;  but  it  supplied  a  definite  outline,  which  has  gradtially 
been  filled  up  with  each  suoeeding  year  of  progreas.  A  netwotk 
of  schoob  has  now  been  ^>read  over  the  oountxy,  graduated  fnwi 
the  indigenous  village  institutions  up  to  the  highest  colleges. 
All  alike  receive  some  measure  of  pecuniary  support,  tHiicfa  b 
justified  by  the  guarantee  of  regular  inqxction;  and  a  series 
of  scholarships  at  once  stimtilatcs  efficiency  and  opens  a  path  to 
the  university  for  children  of  the  poor. 

During  Lord  Curzon's  term  of  office  the  whole  system  of 
education  in  India  was  examined,  reported  upon  and  impn>%Td 
The  five  universities  of  Calcutta,  Bladras,  Bombay.  Allahabad 
and  Lahore,  which  were  f<mneriy  merely  namining  bodies, 
had  their  senates  ref<mned  by  the  introductloa  <tf  cxpcxts; 
while  hosteb  or  boarding-houses  for  the  ctrflege  students  w«re 
founded,  so  as  to  approadi  more  neariy  to  the  English  ideal 
of  residential  institutions.  The  sdwds  for  secondary  edocatioa 
were  found  to  be  fairiy  prosperous,  owing  to  the  increasing 
demand  for  English  education;  but  more  teachers  and  more 
in^)eaors  were  provided.  In  the  primary  schools,  however, 
which  provide  vernacular  teaching  for  the  masses,  there  were 
only  4)  million  pupib  to  the  300  millions  of  India.  In  1 901  three 
out  of  every  four  country  villages  had  no  school,  only  3.000.000 
boys,  or  lea  than  one-fifth  of  the  total  ntmiber  of  school-goiig 
age,  were  in  receipt  of  primary  education,  and  only  one  ^i  far 
every  ten  of  the  male  sex,  or  s|%  of  the  female  population  of 
school-going  age.  In  order  to  remedy  these  defects  primary 
education  was  made  a  first  charge  upon  provincial  revenues, 
and  a  permanent  annual  grant  of  £213,000  was  made  from  the 
central  government,  with  the  remit  that  thousands  of  new 
primary  schoob  have  since  beoi  opened.  The  technical  schoob 
may  be  divided  into  two  classes,  technical  coHcges  and  schoob 
and  industrial  schoob.  The  former  indnde  colleges  of  mpnerrieg 
and  agriculture,  veterinary  colleges,  schoob  of  art  and  sioiiUr 
institutions.  Several  of  these,  su^  as  the  Rurki  and  Sibpvr 
engineering  colleges,  the  college  of  sdenoe  at  Poona,  the  Victoria 
Jubilee  Institute  at  Bombay  and  some  of  the  schoob  of  art,  have 
shown  excellent  results.  The  agricultural  colleges  have  beca 
less  successfuL    The  industrial  sdhoob  were  lai;^y  '''^p^  in 
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X901  in  tnchiog  carpentry  and  smithy-work  to  boys  who  never 
intended  to  be  carpenters  or  smiths;  but  this  misdirection  of 
industry  has  since  been  remedied,  and  the  industrial  schools 
have  t>een  made  the  first  stepping-stone  towards  a  professional 
career.  In  addition  a  number  of  technical  scholarships  of  £150 
each  have  been  founded  tenable  in  Europe  or  America. 

AOKINISTRAnON 

By  the  act  of  parliament  which  transferred  the  government 
of  India  from  the  company  to  the  crown,  the  administration 
in  England  is  exercised  by  the  sovereign  through  a  secretary 
of  state,  who  inherits  all  the  powers  formerly  belonging  to 
the  Court  of  Directors  and  the  Board  of  Control,  and  who,  as 
a  member  of  the  cabinet,  is  responsible  to  parliament.  In 
administrative  details  He  is  assisted  by  the  Council  of  India,  an 
advisory  body,  with  special  control  over  finance.  This  council 
consists  of  not  more  than  fifteen  and  not  fewer  than  ten  members, 
appointed  by  the  secretary  of  state  for  a  term  of  seven  years, 
of  whom  at  least  nine  must  have  served  or  resided  in  India  for 
ten  years.  A  Hindu  and  a  Mahommedan  were  for  the  first 
time  appointed  to  the  council  in  1907. 

At  the  head  of  the  government  in  India  is  the  governor- 
general,  styled  also  viceroy,  as  representative  of  the  sovereign. 
He  is  appointed  by  the  crown,  and  his  tenure  of  office 
b  five  3rears.  The  supreme  authority,  dvil  and 
military,  including  control  over  all  the  local  govern- 
ments, is  vested  in  the  governor-general  in  council, 
commonly  known  as  "  the  Government  of  India,"  which  has 
its  seat  at  Calcutta  during  the  cold  season  from  November  to 
April,  and  migrates  to  Simla  in  the  Punjab  hills  for  the  rest  of 
the  ytaa.  The  executive  council  of  the  governor-general  is 
composed  of  six  ordinary  members,  likewise  appointed  by  the 
crown  for  a  term  of  five  years,  of  whom  three  must  have  served 
for  ten  years  in  India  and  one  must  be  a  barrister,  together 
with  the  commander-in-chief  as  an  extraordinary  member. 
A  Hindu  barrister  was  first  appointed  a  member  of  councQ  in 
1909.  The  several  departments  of  administration — Foreign, 
Home,  Finance,  Legislative,  Army,  Revenue  and  Agriculture 
(with  Public  Works),  Commerce  and  Industry,  Education 
(added  in  1910) — are  distributed  among  the  council  after 
the  fashion  of  a  European  cabinet,  the  foreign  portfolio  being 
reserved  by  the  viceroy;  but  all  orders  and  resolutions  are 
iasded  in  the  name  of  the  governor-general  in  council  and 
must  be  signed  by  a  secretary. 

For  legislative  purposes  the  executive  council  is  enlarged 
Into  a  legislative  council  by  the  addition  of  other  members, 
j^  €x  ojicio,  nominated  and  elected.    In  accordance 

f  igiili  with  regulations  made  under  the  Indian  Councils  Act 
*^  _  1909,  these  additional  members  number  61,  making 
68  in  all  with  the  viceroy,  so  arranged  as  to  give 
ao  official  majority  of  three.  The  only  ex-cfficio  additional 
member  is  the  lieutenant-governor  of  the  province  in  which  the 
legislative  council  may  happen  to  meet;  nominated  members 
number  35,  of  whom  not  more  than  a8  may  be  officials;  while  25 
are  dectcd,  directly  or  indirectly,  with  special  representation 
for  Mahommedans  and  landholders.  Apart  from  lcgis*ation,  the 
members  of  the  council  enjoy  the  right  to  interpellate  the 
govenuBcnt  on  all  matters  of  public  interest,  including  the 
putting  of  supplementary  questions;  the  right  to  move  and 
discuss  general  resolutions,  which,  if  carried,  have  effect  only 
as  recommendations;  and  the  right  to  discuss  and  criticize 
is  detail   the   budget,  or  annual   financial   statement. 

The  local  or  provincial  governments  are  fifteen  in  all,  with 
varying  degrees  of  responsibility.  First  stand  the  two  presi- 
dencies of  Madras  (officially  Fort  St  George)  and  Bombay,  each 
of  which  is  administered  by  a  governor  and  council  appointed 
^  the  crown.  The  governor  is  usually  sent  from  England;  the 
members  of  council  may  number  four,  of  whom  two  must  have 
served  in  India  for  ten  years.  Next  follow  the  five  lieutenant- 
governorships  of  Bengal,  the  United  Provinces  of  Agra  and 
Oodh,  the  Punjab,  Burma,  and  Eastern  Bengal  and  Assam. 
for  each  of  which  a  council  may  be  appointed,  beginning  with 


BengaL  Last  come  the  chief  Gommlssionersliips,  of  which 
the  Central  Provinces  (with  Bcrar)  rank  scarcely  below  the 
lieutenant-governorships,  while  the  rest — the  North-West 
Frontier  Province,  British  Baluchistan,  Ajmer-Merwara,  Coorg 
and  the  Andamans — are  minor  charges,  generally  associated  with 
political  supervision  over  native  states  or  frontier  tribes.  The 
two  presidencies  and  also  the  five  lieutenant-governorships 
each  possesses  a  legislative  council,  modelled  on  that  of  the 
governor-general,  but  so  that  in  every  case  there  shall  be  a 
majority  of  non-official  members,  varying  from  13  to  3. 

Within  the  separate  provinces  the  administrative  unit  is 
the  district,  of  which  there  are  349  in  India.  In  every  province 
except  Madras  there  are  divisions,  consisting  of  three  ^^^^^^^ 
or  more  districts  under  a  commissioner.  The  title  ^^ 
of  the  district  officer  varies  according  to  whether  the  province 
is  "regulation"  or  "non-regulation."  This  is  ^n  old  dis- 
tinction, which  now  tends  to  become  obsolete;  but  broadly 
speaking  a  larger  measure  of  discretion  is  allowed  in  the  non- 
regulation  provinces,  and  the  district  officer  may  be  a  military 
officer,  while  in  the  regulation  provinces  he  must  be  a  member 
of  the  Indian  civil  service.  In  a  regulation  province  the 
district  officer  is  styled  a  collector,  while  in  a  non-regulation 
province  he  is  called  a  deputy-commissioner.  The  chief  non- 
regulation  provinces  are  the  Punjab,  Central  Provinces  and 
Burma;  but  non-regulation  districts  are  also  to  be  found  in 
Bengal,  Eastern  Bengal  and  Assam,  the  United  Provinces 
and  Sind. 

The  districts  are  partitioned  out  into  lesser  tracts,  which 
are  strictly  units  of  administration,  though  subordinate  ones. 
The  system  of  partitioning,  and  also  the  nomenclature,  vary  in 
the  different  provinces;  but  generally  it  may  be  said  that 
the  subdivision  or  tahsU  is  the  ultimate  unit  of  administration. 
The  double  name  indicates  the  twofold  principle  of  separation: 
the  subdivision  is  properly  the  charge  of  an  assistant  magistrate 
or  executive  officer,  the  taksil  is  the  charge  of  a  deputy-collector 
or  fiscal  officer;  and  these  two  offices  may  or  may  not  be  in  the 
same  hands.  Broadly  speaking,  the  subdivision  is  characteristic 
of  Bengal,  where  revenue  duties  are  in  the  background,  and 
the  icksil  of  Madras,  where  the  land  settlement  requires  attention 
year  by  year.  There  is  no  administrative  unit  below  the  sub- 
division or  taksil,  TheMana,  or  police  division,  only  exists 
for  police  purposes.  The  pargana,  or  fiscal  division,  under 
native  rule,  has  now  but  an  historical  interest.  The  village 
still  remains  as  the  agricultural  unit,  and  preserves  its  inde- 
pendence for  revenue  purposes  in  most  parts  of  the  country. 
The  township  is  peculiar  to  Burma. 

Bengal  (including  Eastern  Bengal  and  Assam),  Madras, 
Bombay  and  the  old  North- Western  Provinces  each  has  a 
high  court,  established  by  charter  under  an  act  of 
parliament,  with  judges  appointed  by  the  crown. 
Of  the  other  provinces  the  Punjab  and  Lower  Burma 
have  chief  courts,  and  Oudh,  the  Central  Provinces, 
Upper  Burma,  Sind  and  the  North-West  Frontier  Province 
have  judicial  oommisuoners,  all  established  by  local  legislation. 
From  the  high  courts,  chief  courts  and  judicial  commissioners 
an  appeal  lies  to  the  judicial  committee  of  the  privy  council 
in  England.  Below  these  courts  come  district  and  sessions 
judges,  who  perform  the  ordinary  judicial  work  of  the  country, 
civil  and  criminal.  Their  jurisdictions  coincide  for  the  most 
part  with  the  magisterial  and  fiscal  boundaries.  But,  except 
in  Madras,  where  the  districts  are  large,  a  sin^e  civil  and  sessions 
judge  sometimes  exercises  jurisdiction  over  more  than  one 
district.  In  the  non-regulation  territory  judicial  and  executive 
functions  are  to  a  large  extent  combined  in  the  same  hands. 

The  law  adminutered  in  the  Indian  courts  is  described  in 
the  article  Indian  Law. 

The  chief  of  the  Indian  services  is  technically  known  as  the 
Indian  civO  service.  It  is  limited  to  about  a  thousand  members, 
who  are  chosen  by  open  competition  in  England 
between  the  ages  of  twenty-one  and  twenty-four. 
Nearly  all  the  higher  appointments,  administrative 
and  judicial,  are  appropriated  by  statute  to  this  service,  with 
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the  excq>tion  of  a  few  held  by  mlliUfy  o£5cers  on  dvfl  duty 
in  the  non-regulation  provinces.  Other  services  mainly  or 
entirely  recruited  in  England  are  the  education  department, 
police,  engineering,  public  works,  telegraph  and  forest  services. 
In  addition  to  the  British  officials  employed  in  these  services, 
there  is  a  host  of  natives  of  India  holding  superior  or  subordinate 
appointments  in  the  government  service.  According  to  a 
calculation  made  in  1904,  out  of  1370  appointments  with  a  salary 
of  £800  a  year  and  upwards,  1263  were  held  by  Europeans,  15 
by  Eurasians  and  92  by  natives  of  India.  But  below  that  line 
natives  of  India  greatly  preponderate;  of  26,908  appointments 
ranging  between  £800  and  £60  a  year,  only  5205  were  held  by 
Europeans,  5420  by  Eurasians  and  16,283  by  natives. 

These  figures  show  that  less  than  6500  Englishmen  are 
employed  to  rule  over  the  300  millions  of  India.  On  the  other 
hand,  natives  manage  the  greater  part  of  the  administration 
of  the  revenue  and  land  affairs  and  magisterial  work.  The 
subordinate  courts  throughout  India  are  almost  entirely  manned 
by  native  judges,  who  sit  also  on  the  bench  in  each  of  the  High 
Courts.  Similarly  in  the  other  services.  There  are  four  engineer* 
ing  colleges  in  India,  which  furnish  to  natives  access  to  the 
higher  grades  of  the  public  works  department;  and  the  pro> 
vincial  education  services  are  recruited  solely  in  India. 

Though  the  total  strength  of  the  army  in  India  has  undergone 
little  change,  important  reforms  of  organization  have  been 
effected  in  recent  years  which  have  greatly  improved 
its  efficiency.  In  1895,  <^tcr  long  discussion,  the 
old  presidency  system  was  abolished  and  the  whole 
army  was  placed  under  one  commander-in-chief,  though  it 
was  not  till  1904  that  the  native  regiments  of  cavalry  and 
infantry  were  re-numbered  consecutively,  and  the  Hyderabad 
contingent  and  a  few  local  battalions  were  incorporated  with 
the  rest  of  the  army.  About  the  same  time  (1903)  the  designa- 
tion of  British  officers  serving  with  native  troops  was  changed 
from  "  Indian  Staff  Corps  "  to  "  Indian  Army."  The  entire 
force,  British  and  native,  is  now  subdivided  into  a  Northern 
and  a  Southern  Army,  with  Burma  as  an  independent  command 
attached  to  the  latter.  Each  of  these  armies  is  organized  in 
divisions,  nine  in  number,  based  on  the  principles  that  the  troops 
in  peace  should  be  trained  in  units  of  command  similar  to  those 
in  which  they  would  take  the  field,  and  that  much  larger  powers 
should  be  entrusted  to  the  divisional  commanders.  At  the 
same  time  large  sums  of  money  have  been  expended  on  strategic 
works  along  the  north-west  frontier,  supply  and  transport 
has  been  reorganized,  rifle,  gun  and  ammunition  factories  have 
been  established,  and  a  Staff  College  at  Queltav 

In  1907-X908  the  actual  strength  of  the  army  in  India  numbered 
227,714  officers  and  men,  of  whom  73,947  were  British  troops; 
and  the  total  military  expenditure  amounted  to  £17,625,000  of 
which  £2,996,000  was  for  non-effective  charges.  In  addition,  the 
reserve  of  the  native  army  numbered  34,846  men,  the  volunteers 
34,962,  the  frontier  inilitia  (including  the  Khyber  Rifles) 
about  6000,  the  levies  (chiefly  in  Baluchistan)  «about  6000, 
and  the  military  police  (chiefly  in  Burma)  about  22,000.  These 
figures  do  not  include  the  Imperial  Service  troops,  consisting 
of  cavalry,  infantry  and  transport  corps,  about  18,000  in  all, 
which  are  paid  and  officered  by  the  native  states  furnishing 
them,  though  supervised  by  British  inspectors.  The  military 
forces  otherwise  maintained  by  the  several  native  states  are 
estimated  to  number  about  xoo,ooo  men,  of  varying  degrees 
of  efficiency. 

The  police,  it  is  admitted,  still  form  an  unsatisfactory  part 
of  the  administration,  though  important  reforms  have  recently 
P^^  been  introduced.  The  present  system,  which  is 
modelled  somewhat  on  that  of  the  Irish  constabulary, 
dates  from  shortly  after  the  Mutiny,  and  is  regulated  for  the 
greater  part  of  the  country  by  an  act  passed  in  i86x.  It  provides 
a  regular  force  in  each  district,  under  a  superintendent  who  is 
almost  always  a  European,  subordinate  for  general  purposes 
to  the  district  magistrate.  For  the  preservation  of  order  this 
force  is  by  no  means  inefficient,  but  it  fails  as  a  detective  agency 
and  also  in  the  prosecution  of  crime,  being  distrusted  by  the 


people  generally.  As  the  result  of  a  Commission  appointed 
in  1902,  a  considerable  addition  has  been  made  to  the  expenditure 
on  poUce,  which  is  being  devoted  to  increasing  the  pay  of  all 
the  lower  grades  and  to  augmenting  the  number  of  investigating 
officers.  In  1901  the  total  strength  of  the  civil  police  fora 
was  about  i4SiOOO  men,  maintained  at  a  total  coat  of  about 
£2,200,000.  In  addition,  the  village  watchmen  or  ckauJtidars, 
a  primitive  institution  paid  from  local  sources  but  to  some 
extent  incorporated  in  the  general  system,  aggregated  about 
700,000;  while  a  special  force  of  military  p<^ioe,  numbering 
about  2o,ooo  under  officers  seconded  from  the  army,  is  main- 
tained along  the  frontier,  more  especially  in  Burma. 

The  administration  of  gaols  in  India  can  be  described  more 
favourably.  As  a  rule,  there  is  one  gaol  in  eacfc  district,  under 
the  management  of  the  civil  surgeon.  Discipline 
is  wen  maintained,  though  separate  confinement 
is  praaically  unknown;  and  various  industries  (especially 
carpet-weaving)  are  profitably  pursued  wherever  possible. 
So  much  altration  has  been  directed  to  diet  and  aanitaticm 
that  the  death-rate  compares  well  with  that  of  the  general  working 
population:  in  1907  it  was  as  low  as  18  per  looa  Convicts 
with  more  than  six  years  to  serve  are  transported  to  the  Andaman 
Islands,  where  the  penal  settlement  is  organized  on  an  elaborate 
system,  permitting  ultimately  self-support  mi  a  ticket  of  leave 
and  even  marriage.  In  1907  the  daily  average  gaol  population 
in  India  was  87,306,  while  the  convicts  in  the  Andamans  numbered 

14,235. 

Local  self-government,  municipal  and  rural,  in  the  fonn  in  whidi 
it  now  prevails  in  India,  is  essentially  a  product  of  British  nde. 
Village  communities  and  trade  gilds  in  towns  exiated 
previously,  but  these  were  only  rudimentary  forms  of 
self-government.  The  bei^innings  of  municipal  sovem- 
ment  occurred  in  the  Presidency  towns.  Apart  from  these  the  act 
of  18^0  respecting  improvements  in  towns  initiated  coosultative 
committees.  In  1870  L.ord  Mayo  delegated  to  local  committees  the 
control  over  these  improvement  fumls.  But  the  syston  at  present 
in  force  b  based  upon  legislation  by  Lord  Ripon  in  1882.  providii^ 
for  the  establishment  of  municipal  committees  and  local  boards, 
whose  members  should  be  chosen  by  election  with  a  preponderaaoe 
of  non-official  members.  The  laree  towns  of  Calcutu,  Bombay  and 
Madras  have  municipalities  of  this  character,  and  there  are  lane 
numbers  of  municipal  committees  and  local  boards  all  over  the 
country.  There  are  also  Port  Trusts  in  the  great  maritime  cities 
of  Calcutta,  Bombay,  Madras,  Karachi  and  Rai^oon. 

As  the  land  furnishes  the  main  source  of  Indian  twenae, 
so  the  assessment  of  the  land  tax  b  the  main  work  of 
adminbtralion.  No  technical  term  b  more  familiar 
to  Anglo-Indians,  and  none  more  strange  to  the 
English  public,  than  that  of  land  settlement.  No 
subject  has  given  rise  to  more  voluminous  controversy. 
It  will  be  enough  in  thb  place  to  explain  the  general  principles 
upon  which  the  system  is  based,  and  to  indicate  the  chief  differ- 
ences of  application  in  the  several  provinces.  That  the  stale 
should  appropriate  to  itself  a  direct  share  in  the  produce  of  the 
soil  b  a  fundamental  maxim  of  Indian  finance  that  hasbccA 
recognized  throughout  the  East  from  time  immcmoriaL  The 
germs  of  rival  systems  can  be  traced  in  the  old  military  and 
other  service  tenures  of  Assam,  and  in  the  poll  tax  of  Burma, 
&c  The  exclusive  development  of  the  hnd  system  b  due  to 
two  conditions, — a  comparatively  high  state  of  agricuhore 
and  an  organized  plan  of  adminbtration, — both  of  which  are 
supplied  by  the  primitive  village  community.  During  tlw 
lapse  of  untold  generations,  despite  domestic  anarchy  and 
foreign  conquest,  the  Hindu  village  has  in  many  parts  pnaenred 
its  simple  customs,  written  in  the  imperishable  tablets  of  traditton. 
The  land  was  not  held  by  private  owners  but  by  ocoipieis  nnder 
the  petty  corporation;  the  revenue  was  not  due  from  individuals, 
but  from  the  community  represented  by  its  head-man.  Tfae 
aggregate  harvest  of  the  village  fields  was  thrown  into  a  Gommoa 
fund,  and  before  the  general  dbtribution  the  head-man  «^ 
bound  to  set  aside  the  share  of  the  state.  No  other  tystcn  oC 
taxation  could  be  theoretically  more  just,  or  in  practice  lesa 
obnoxious  to  the  people.  Such  is  on  outline  of  the  land  system 
as  it  may  be  found  at.the  present  day  throughout  large  poftbet 
of  India  both  under  Britbh  and  native  rtile;  axKl  sudi  we  b^j 
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fancy  it  to  have  been  tmivenaOy  before  the  Mahommedan 

conquest.    The  Mussulmans  brou^t  with  them  the  avarice 

of  cooqueroiB,  and  a  stringent  system  of  revenue  collection. 

Under  the  Mogul  empire,  as  organized  by  Akbar  the  Great, 

the  share  of  the  state  was  fixed  at  one-third  of  the  gross  produce 

of  the  soil;  and  a  regular  army  of  tax-collectors  was  permitted 

to  intervene  between  the  cultivator  and  the  supreme  government. 

The  entire  vocabulary  of  the  present  land  system  is  borrowed 

from  tlie  Mogul  administration.    The  samindar  himself  is  a 

creation  of  tl^  Mahomniedans,  unknown  to  the  eariy  Hindu 

system.    He  was  originally  a  mere  tax-collector,  or   farmer 

of  the  land  revenue,  who  agreed  to  furnish  a  lump  sum  from 

the  tract  of  country  assigned  to  him.    If  the  Hindu  village 

system  may  be  praised  for  its  justice,  the  Mogul  fanning  system 

had  at  least  the  merit  of  efficiency.    Shah  Jahan  and  Aurangzcb 

extracted  a  larger  land  revenue  than  the  British  do.    When 

the  fovemment  was  first  undertaken  by  the  East  India  Company, 

no  attempt  was  made  to  uqderstand  the  soda!  system  upon 

which  the  land  revenue  was  based.    The  xamindar  was  con- 

spicoons  and  useful;  the  villagr  community  and  the  cultivating 

ryot  did  not  force  themselves  into  notice.    The  zamlndar  seemed 

a  solvent  person,  capable  of  keeping  a  contract;  and  his  official 

position  as  tax-collector  was  confused  with  the  proprietary 

rights  of  an  English  landlord.    The  superior  subility  of  the 

viUafe  system  was  overlooked,  and  in  the  old  provinces  of 

Ben^iU  and  Madras  the  village  organixalion  has    gradually 

been  soflered  to  fall  into  decay.    The  consistent  aim  of  the 

British  authorities  has  been  to  establish  private  property  in 

the  toil,  so  far  as  b  consistent  with  the  punctual  payment  of 

the  revenue.    The  annual  government  demand,  like  the  succes- 

tioa  dvty  in  England,  is  universally  the  first  liability  on  the 

land;  when  that  b  satisfied,  the  registered  landholder  has  powers 

of  safe  or  mortgage  scarcely  more  restricted  than  those  of  a 

tenant  in  fee-simple.    At  the  same  time  the  possible  hardships, 

■a  icgaids  tlie  cultivator,  of  this  nbsolute  right  of  property 

vested  in  the  owner  have  been  anticipated  by  the  recognition 

of  occupancy  rights  or  fixity  of  tenure,  under  certain  conditions. 

Lcpd  ri^ts  are  everywhere  taking  the  place  of  unwritten 

cnstoBS.    Land,  which  was  before  merely  a  source  of  livelihood 

to  the  caltivator  and  of  revenue  to  the  state,  has  now  become 

the  snbject  of  commercial  speculation.    The  fixing  of  the  revenue 

demand  has  conferred  upon  the  owner  a  credit  which  be  never 

before  posMued,  by  allowing  him  a  certain  share  of  the  unearned 

fnciement.     This  credit  he  may  use  impiovtdently,  but  none  the 

leas  has  the  land  system  of  India  been  raised  from  a  lower  to 

a  higher  stage  of  civilization. 

The  aseans  by  which  the  land  revenue  it  assessed  is  known  as 
Ktikncnt.  and  the  aasenor  Is  styled  a  settlement  officer.  I  n  Bengal 
the  aMessmsBt  has  been  accomplished  once  and  for  all,  but  through- 
out the  greater  nan  of  the  rest  of  India  the  process  u  continually 


goiiw  on.  The  details  vary  in  the  different  provinces;  but.  broadly 
•peaKxnf.  a  settlement  may  be  described  as  the  asceruinmrni  01 
the  agraciiltafal  capacity  of  the  land.  Prior  to  the  settlement  u  the 
work  of  survey,  which  first  determines  the  area  of  every  village  and 
frrquemly  of  every  fidd  also.  Then  comes  the  settlement  officer, 
whose  duty  it  b  to  estimate  the  character  of  the  soil,  the  kind  01 
crop,  the  o|^>ortttnities  for  irrigatwn,  the  means  of  communication 
and  their  probable  development  in  the  future,  and  all  other  circum- 
stances which  tend  to  affect  the  value  of  the  produce.  With  these 
facts  before  him,  he  proceeds  to  assess  the  govemroent  demand 
•poo  the  land  according  to  oeruin  general  pnncifrfes,  which  may 
vary  in  the  several  provinces.  The  final  result  b  a  settlement  report. 
wlitdi  records,  as  in  a  Domesday  Book,  the  entire  mass  of  agricultuial 
statbtrs  coooemiog  the  district. 

Lower  Bengal  and  a  few  adjoining  dbtricU  of  the  United 
Provincts  and  of  Madras  have  a  permanent  settlement,  «a 
the  bnd  revenue  haa  been  fixed  in  perpetuity.  When  the 
Company  obtained  the  dfwdnl  or  financial  adminbtration  of 
Bengal  in  1765,  the  theory  of  a  settlement,  as  described  above, 
waa  nnknotvn.  The  existing  Mahommedan  system  was  adopted 
in  its  entirety.  Engagements,  sometimes  yeariy.  sometimes 
for  •  term  of  years,  were  entered  into  with  the  zamindais  to 
pay  a  lon^  stun  for  the  area  over  which  they  exercised  control. 
If  the  OfSer  of  the  lamindar  was  not  deemed  satisfactory,  another 
oaaUBCtor  was  substituted  in  hb  place.    But  no  steps  were 


taken,  and  perhaps  no  stqjs  were  possible,  to  ascertain  in  detail 
the  amount  which  the  country  could  afford  to  pay.  For  more 
than  twenty  years  these  temporary  engagements  continued, 
and  received  the  sanction  of  Warren  Hastings,  the  first  titular 
governor-general  of  India.  Hasting*s  great  rival,  Francis, 
was  among  those  who  urged  the  superior  advantages  of  a  per- 
manent assessment.  At  last,  in  1789,  a  more  accurate  investiga- 
tion into  the  agricultural  resources  of  Bengal,  was  commenced, 
and  the  settlement  based  upon  thb  investigation  was  declared 
perpetual  by  Lord  Comwallb  in  1793.  Hie  zamindars  of  that 
time  were  raised  to  the  status  of  landlords,  with  rights  of  transfer 
and  inheritance,  subject  always  to  the  payment  in  perpetuity 
of  a  rent-charge.  In  default  of  due  payment,  their  lands  were 
Uable  to  be  sold  to  the  highest  bidder.  The  aggregate  assess- 
ment was  fixed  at  sikkd  Rs.  26,800,989,  equivalent  to  Co/s 
Rs.  s8,587,7ss,  or  say  a|  millions  sterling.  While  the  claim  of 
Government  against  the  zamindais  was  thus  fixed  for  ever, 
it  was  intended  that  the  rights  of  the  zamindars  over  their  own 
tenants  should  be  equally  restricted.  But  no  detailed  record 
of  tenant-right  was  inserted  in  the  settlement  papers,  and, 
as  a  matter  of  fact,  the  cultivators  lost  rather  than  gained 
in  security  of  tenure.  The  same  Englbh  prejudice  which  made 
a  landlord  of  the  zamindar  could  recognize  nothing  but  a  tenant- 
at-will  in  the  ryot.  By  two  stringent  regulations  of  1799  and 
1813  the  tenant  was  practically  put  at  the  mercy  of  a  rack- 
renting  kuidlord.  If  he  failed  to  pay  hb  rent,  however  excessive, 
hb  property  was  rendered  liable  to  dblraint  and  hb  person 
to  imprisonment.  At  the  same  time  the  operation  of  the  revenue 
sale  law  had  introduced  a  new  race  of  zamindars,  who  were 
bound  to  their  tenants  by  no  traditions  of  hereditary  sympathy, 
but  whose  sole  object  was  to  make  a  profit  out  of  their  newly 
purchased  property.  The  rack-rented  peasantry  found  no 
protection  in  the  law  courts  until  1859,  when  an  act  was  passed 
which  restricted  the  landlord's  powers  of  enhancement  in  certain 
specified  cases.  Later  the  Bengal  Tenancy  Act  of  1885,  since 
amended  by  an  act  of  1898,  created  various  classes  of  privileged 
tenants,  including  one  class  known  as  "  settled  ryots,"  in  which 
the  qualifying  condition  b  holding  land,  not  necessarily  the 
same  land,  for  twelve  ytan  continuously  in  one  village.  Outside 
the  privileged  classes  of  tenants  the  act  gives  valuable  protection 
to  tenants-at-will.  The  progress  in  the  acquisition  of  occupancy 
rights  by  tenants  may  be  judged  from  the  fact  that,  whereas 
in  1877  it  was  stated  of  the  Champaran  district  that  the  culti- 
vator had  hardly  acquired  any  permanent  interest  in  the  soil, 
the  settlement  officer  in  1900  reported  that  87%  of  the  occupied 
area  was  in  the  possession  of  tenants  with  occupancy  rights 
or  holding  at  fixed  rates.  It  b  believed  that  the  ryots  will  event  u- 
ally  be  able  tq  secure,  and  to  hold  against  all  comers,  the  strong 
lepd  position  which  the  Bengal  Tenancy  Act  has  given  them. 

The  permanent  settlement  was  confined  to  the  three  provinces 
of  Bengal,  Behar  and  Orissa,  according  to  their  boundaries 
at  that  time.  Orissa  proper,  which  was  conquered  from  the 
Mahrattas  in  1803,  b  subject  to  a  temporary  settlement,  which 
expired  in  1897  and  a  re-scttlemcnt  was  made  in  1900.  The 
enhancement  in  the  revenue  amounted  to  52%  of  the  previous 
demand;  but  in  estates  in  which  the  increase  was  specially 
large  it  was  decided  to  introduce  the  new  rates  gradually. 

The   prevailing  system  throughout  the  Madras  presidency 
b  the  ryotwari,  which  takes  the  cultivator  or  peasant  proprietor 
as  its  rent-paying  unit,  somewhat  as  the  Bengal  system 
takes  the  zamindar.    Thb  system  cannot  be  called    S^^ 
indigenous  to  the  country,  any  more  than  the  zamin-    gygum, 
dari  of  Bengal.    If  any  system  deserves  that  name, 
it  b  that  of  village  assessment,  which  still  lingers  in  the  memories 
of  the  people  in  the  south.    When  the  Britbh  declared  them- 
selves heir  to  the  nawab  of  the  Camatic  at  the  opening  of  the 
19th  century,  they  had  no  adequate  experience  of  revenue 
management.    The  authorities  in  England  favoured  the  zamin- 
dari  system  already  at  work  in  Bengal,  which  appeared  at  least 
calculated  to  secure  punctual  payment.    The  Madras  Govern- 
ment  was  accordingly  instructed  to  enter  into  permanent 
engagements  with  zamindars,  and,  where  "no  ztmindars  could  bt 
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found,  to  create  snbstitutes  out  of  enterprising  contnctors. 
The  attempt  resulted  in  failure  in  every  case,  except  where 
the  zamindars  happened  to  be  the  representatives  of  andent 
lines  of  powerful  chiefs.  Several  of  such  chiefs  exist  in  the 
extreme  south  and  in  the  north  of  the  presidency.  Their  estates 
have  been  guaranteed  to  them  on  payment  of  a  peskkash  or 
permanent  tribute,  and  are  saved  by  the  custom  of  primogeniture 
from  the  usual  fate  of  subdivision.  Throughout  the  rest  of 
Madras  there  are  no  zamindars  either  in  name  or  fact.  The 
influence  of  Sir  Thomas  Munro  afterwards  led  to  the  adoption 
of  the  ryotwari  system,  which  will  always  be  associated  with 
his  name.  According  to  this  system,  an  assessment  is  made 
with  the  cultivating  proprietor  upon  the  land  taken  up  for 
cultivation  year  by  year.  Neither  zamindar  nor  village  officer 
intervenes  between  the  cultivator  and  the  state,  which  takes 
directly  upon  its  own  shoulders  all  a  landlord's  responsibility. 
The  eariy  ryotwari  settlements  in  Madras  were  based  upon 
insufficient  experience.  They  were  preceded  by  no  survey, 
but  adopted  the  crude  estimates  of  native  officials.  Since  1858 
a  department  of  revenue  survey  has  been  organized,  and  the 
old  assessments  have  been  everywhere  revised. 

Nothing  can  be  more  complete  in  thecHry  and  more  difficult  of 
exposition  than  a  Madras  ryotwari  settlement.  First,  the  entire 
area  of  the  district,  whether  cultivated  or  uncultivated,  and  of  each 
field  within  the  district  u  accurately  measured.  The  next  step  is 
to  calculate  the  estimated  produce  of  each  field,  having  regara  to 
every  kind  of  both  natural  and  artificial  advantage.  Lastly,  a  rate 
is  fixed  upon  every  field,  which  may  be  regarded  as  roughly  equal 
to  one-thud  of  the  gross  and  one-half  of  the  net  produce.  The 
elaborate  nature  of  these  inquiries  and  calculations  may  be  inferred 
from  the  fact  that  as  many  as  thirt]^-five  different  rates  are  some- 
times struck  for  a  single  district,  ranging  from  6d.  to  j^i,  4s.  per  acre. 
The  rates  thus  ascertained  are  fixed  for  a  term  of  thirty  years;  but 
during  that  period  the  anregate  rent-roll  of  a  district  is  luible  to  tw 
affected  by  several  consi^rations.  New  land  may  be  taken  up  for 
cultivation,  or  old  land  may  be  abandoned;  and  occasional  re- 
missions are  permitted  under  no  less  than  eighteen  specified  heads. 
Such  matters  are  discussed  and  decided  by  the  collector  at  the 
jamabandi  or  court  held  evov  year  for  definitely  ascertaining  the 
amount  of  revenue  to  be  paid  by^  each  ryot  for  the  current  season. 
This  annual  inquiry  has  sometimes  been  mistaken  by  careless 
passers-by  for  an  annual  reassessment  of  each  r>'ot's  holdmg.  It  is 
not,  however,  a  change  in  the  rates  for  the  land  which  he  already 
holds,  but  an  inquiry  into  and  record  of  the  changes  in  his  former 
holding  or  of  any  new  land  which  he  may  wish  to  take  up. 

In  the  early  days  of  British  rtile  no  system  whatever  prevailed 
throughout  the  Bombay  presidency;  and  even  at  the  present 
time  there  are  tracts  where  something  of  the  old  confusion 
survives.  The  modem  "  survey  tenure,"  as  it  is  called,  dates 
from  1838,  when  it  was  first  introduced  into  one  of  the  tdlukas 
of  Poona  district,  and  it  has  since  been  gradually  extended 
over  the  greater  part  of  the  presidency.  As  its  name  implies, 
the  settlement  is  preceded  by  survey.  Each  field  is  measured, 
and  an  assessment  placed  upon  it  according  to  the  quality  of 
the  soil  without  any  attempt  to  fix  the  actual  average  produce. 
This  assessment  holds  good,  without  any  possibility  of  modifica- 
tion, for  a  term  of  thirty  years.  The  Famine  Commission  of  1901 
suggested  the  following  measures  with  a  view  to  improving 
the  position  of  the  Bombay  ryot:  (i)  A  tenancy  bw  to  protect 
expropriated  ryots,  (2)  a  bankruptcy  law,  (3)  the  limitation 
of  the  right  of  transfer,  in  the  interests  of  ryots  who  are  still 
in  possession  of  their  land. 

In  the  other  provinces  variations  of  the  zamindari  and  ryotwari 
systems  are  found.  In  the  United  Provinces  and  the  Punjab 
the  ascertainment  of  the  actual  rents  paid  b  the 
nmotbw  necessary  preliminary  to  the  land  revenue  demand. 
viows.  In  the  Central  Provinces,  where  the  landlords  {mat' 
guxars)  derive  their  title  from  the  revenue  settlements 
made  under  British  rule,  the  rents  are  actually  fixed  by  the 
settlement  officer  for  varying  periods.  In  addition  nearly 
every  province  has  its  own  laws  regulating  the  subject  of  tenancy; 
the  tenancy  laws  of  the  United  Provinces  and  of  the  Central 
Provinces  were  revised  and  amended  during  the  decade  1891- 
1901. 

The  principles  of  the  land  revenue  settlement  and  administra- 
tion were  reviewed  by  the  government  of  India  in  a  resolution 


presented  to  parliament  in  1903,  in  which  its  policy  is  sum- 
marised as  foUow-s: — 

"In  the  review  of  their  land  revenue  policy  which  has 
now  been  brought  to  a  close,  the  Government  of  India  claim 
to  have  established  the  following  propositions,  which,  for 
convenience'  sake,  it  tmy  be  desirable  to  summarize  bcf<»e 
concluding  this  Resolution: — 

(I)  That  a  Permanent  Settlement,  whether  in  Bengal  or  elsewhere, 
b  no  protection  against  the  incidence  and  consequences  of 
famine. 

C3)  That  in  areas  where  the  State  receives  its  land  revenue  frcn 
landlords,  progressive  moderation  is  the  key-note  of  the  pobcy 
of  Government,  and  that  the  standard  <rf  50%  of  the  assets  is 
one  which  is  almost  uniformly  observed  in  practice,  and  is  nacre 
often  departed  from  on  the  ade  of  deficient  >  than  of-  excea. 

(3)  That  in  the  same  areas  the  State  has  not  objected,  and  does 
not  hesitate,  to  interfere  by  legislation  to  protect  the  interests 
of  the  tenants  against  oppression  at  the  hands  of  the  landlord. 

(4)  That  in  areas  where  the  Sute  takes  the  land  revenue  from  the 
cultivators,  the  proposal  to  fix  the  assessment  at  one-fUih 
of  the  gross  produce  would  result  in  the  imposition  of  a  greatly 
increased  burden  upon  the  people. 

(5)  That  the  policy  of  long  term  settlements  is  gradually  betng 
extended,  the  exceptions  beix^  justified  by  conditioos  of 
local  development. 

(6)  That  a  amplificatbn  and  cheapening  of  the  prooeedtogs 
connected  with  new  settlements  and  an  avoid^ice  of  the 
harassing  invasion  of  an  army  of  subordinate  offidals,  are  a 
mrt  of  tne  deliberate  policy  of  Government. 

(7)  That  the  principle  of  exempting  or  allowing  for  improvements 
a  one  of  general  acceptance,  but  may  be  capable  of  furtJier 
extension. 

(8)  That  assessments  have  ceased  to  be  made  uptm  praqiective 
assets. 

(9)  That  local  taxation  as  a  whole,  though  susceptible  of  some 
redistribution,  is  neither  immoderate  nor  burdensome. 

(10)  That  over-assessment  is  not,  as  alleged,  a  general  or  wide- 
spread source  <A  poverty  and  indebtedness  in  India,  and  that 
it  cannot  fairly  be  regarded  as  a  contributory  cause  of  famine. 

The  Government  of  India  have  further  laid  down  liberal  prindpfes 
for  future  guidance  and  will  be  prepared,  where  the  necessty  is 
established,  to  make  further  advance  in  respect  of  >~ 

(II)  The  progrenive  and  graduated  imposition  of  large  enhance* 
ments. 

(la)  Greater  elasticity  in  the  revenue  collection,  facilitating  its 

adjustment    to   the   variations   of   the   seasons,   and   the 

circumstances  of  the  people. 
(13J  A  more  general  resort  to  reduction  of  assessments  in  cases  of 

local  deterioration,  where  such  reduction  cannot  be  claimed 

under  the  terms  of  settlement.** 

In  1900-1901  the  total  land  revenue  realized  from  territory 
under  British  administration  in  India  amounted  to  £i7»3 25,000, 
the  rate  per  adtivated  acre  varying  from  3s.  id.  in  Madras 
to  lod.  in  the  Central  Provinces.  The  generd  conclusion  of 
the  Famine  Commission  of  1901  was  that  "  except  in  Bombay, 
where  it  is  full,  the  incidence  of  land  revenue  is  low  to  moderate 
in  ordinary  years,  and  it  should  in  no  way  per  sehc  the  canie 
of  indebtedness." 

Prior  to  the  successive  reductions  of  the  salt  duty  in  1903, 
1905  and  1907,  next  to  land,  salt  contributed  the  largest  share 
to  the  Indian  revenue;  and,  where  salt  is  locally  manu- 
factured,  its  supervision  becomes  an  important  part  of 
administrative  duty.  Up  to  within  quite  recent  times 
the  tax  levied  upon  salt  varied  extremely  in  different 
parts  of  the  country,  and  a  strong  preventive  staff  was  required 
to  be  stationed  along  a  continuous  barrier  hedge,  which  almost 
cut  the  peninsula  into  two  fiscal  sections.  The  reform  of  Sir 
J.  Strachey  In  1878,  by  which  the  higher  rates  were  reduced 
and  the  lower  rates  raised,  with  a  view  to  their  ultimate  equaliza- 
tion over  the  whole  country,  effectually  abolished  this  old 
engine  of  oppression.  Communication  is  now  free;  SAd  it 
has  been  found  that  prices  are  absolutely  lowered  by  thus 
bringing  the  consumer  nearer  to  his  market,  even  though  tlie  rate 
of  taxation  be  increased.  Broadly  speaking  the  salt  consumed 
in  India  is  derived  from  four  sources:  (i)  importation  by  sea, 
chiefly  from  England  and  the  Red  Sea  and  Aden;  (>)  solar 
evaporation  in  shallow  tanks  along  the  seaboard;  (3)  the  salt 
lakes  in  Rajputana;  (4)  quarrying  in  the  salt  hills  of  the  northern 
Punjab.  The  salt  lakes  in  Rajputana  have  been  leased  by  (be 
government  of  India  from  the  rulers  of  the  native  states  ia 
which  they  lie,  and  the  huge  salt  deposits  of  the  Salt  Raage 
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mines  tre  workied  under  government  control,  as  also  are  the 
brine  works  on  the  Runn  of  Cutch.  At  the  Kohat  mines,  and  in 
the  salt  evaporation  works  on  the  sea-coast,  with  the  exception  of 
n  few  of  iht  Madras  factories,  the  government  does  not  come 
between  the  manufacturer  and  the  merchant,  except  in  so  far 
as  is  necessary  in  order  to  levy  the  duty  from  the  salt  as  it 
issues  from  the  factory.  The  salt  administration  is  in  the 
bands  oi  (i)  the  Northern  India  Salt  Department,  which  is 
directly  uxuler  the  government  of  India,  and  controls  the  salt 
resources  of  Rajputana  and  the  Punjab,  and  (a)  the  salt  revenue 
authorities  of  Madras  and  Boml^y. 

The  consumption  of  salt  per  head  in  India  varies  from  7  lb 
In  Rajputana  to  i6*o3  lb  in  Madras.  The  salt  duty,  which 
stood  in  18S8  at  Rs.  2I  per  maund,  was  reduced  in  1903  to  Rs.  a, 
in  1905  to  Rs.  i\  and  in  1907  to  R.  i  per  maund,  the  rate  being 
uniform  all  over  India.  In  1907-1908  the  gross  yield  of  the 
salt  duty  was  £3,339,000,  of  which  more  than  one-fourth  was 
derived  from  imported  salt. 

The  heading  Opium  in  the  finance  accounts  represents  the 
duty  on  the  export  of  the  drug.  The  duty  on  local  consumption, 
U^jy^^  which  is  included  under  excise,  yielded  £981,000  in 
1907-1908.  The  opium  revenue  proper  is  derived 
from  two  sources:  (i)  a  monopoly  of  produaion  in  the  valley 
of  the  Ganges,  and  (2)  a  transit  duty  levied  on  opiiun  grown 
in  the  native  sutes  of  western  India,  known  as  Malwa  opium. 
Throughout  British  territory  the  growth  of  the  poppy  is  almost 
univenally  prohibited,  except  in  a  certain  tract  of  Bengal  and 
the  United  Provinces,  where  it  is  grown  with  the  help  of  advances 
from  government  and  under  strict  supervision.  The  opium, 
known  as  "  provision  opium,"  is  manufactured  bi  government 
factories  at  Patna  and  Ghazipur,  and  sold  by  auction  at  Calcutta 
for  export  to  China.  The  net  opium  revenue  represents  the 
difference  between  the  sum  realised  at  these  sales  and  the 
cost  of  production.  Malwa  opium  is  exported  from  Bombay, 
the  duty  having  previously  been  levied  on  its  passage  into 
British  territory.  In  1907-1908  the  net  opium  revenue  from 
both  sources  amounted  to  £3,576,000.  The  Chinese  government 
having  issued  an  edict  that  the  growth  and  consumption  of 
opium  in  China  should  be  entirely  suppressed  within  ten  years, 
the  9Dvcmment  of  India  accordingly  agreed  in  1908  that  the 
export  of  opum  from  India  should  be  reduced  year  by  3rear, 
so  that  the  opium  revenue  would  henceforth  rapidly  decline 
and  might  be  expected  to  cease  altogether.  In  1908  an  inter- 
national commission  that  met  at  Shanghai  passed  resolutions 
inviting  all  the  states  there  represented  to  take  measures  for 
the  gradtial  suppression  of  the  manufaaure,  sale  and  distribution 
of  opium,  except  for  medicinal  purposes. 

E*eis$, — Eaci<e,  like  Mit.  is  not  only  a  department  of  revenue 
conectioa«  but  also  to  a  great  extent  a  bmnch  of  the  executive.  In 
other  words,  excise  duties  in  India  are  not  a  mere  tax  upon  the 
consumer,  levied  for  convenience  through  the  manufacturer  and 
retail  dealer,  but  a' species  of  government  monopoly.  The  only 
excisable  articles  are  intoxicants  and  drun;  and  the  avowed  object 
of  the  state  is  to  check  consumption  not  less  than  to  ralae  revenue. 
The  Unit  of  taxation  and  restriction  is  the  point  at  which  too  great 
encouragement  u  given  to  smunling.  Details  vauy  in  the  different 
provinces,  but  the  general  {rian  of  administration  is  the  same.  The 
right  to  msBufacture  and  the  right  to  retail  are  both  monopolies  of 
government  permitted  to  private  individuals  only  upon  terms. 
DistOlation  01  country  spirits  b  allowed  according  to  two  systems — 
cither  to  the  highest  bidder  under  strict  supervision,  or  only  upon 
certain  spou  set  apart  for  the  purpose.  The  latter  is  known  as  the 
$adr  or  central  distillery  system.  The  right  of  sale  is  also  usually 
farmed  out  to  the  highest  bidder,  subject  to  regulations  fixing  the 
niaimofli  otiantity  cs  liquor  that  may  be  sold  at  one  time.  The 
brewing  of  oeer  from  rice  and  other  nains,  which  is  universal  among 
the  hiU  tittws  uid  other  aboriginal  races,  is  practically  untaxed 
ftiid  unxcstriioed.  The  European  breweries  at  several  hill  stations 
pay  the  sane  tax  as  imported  Deer.  Apart  from  sfHrits,  excise  duties 
af«  levied  upon  the  sale  of  a  number  of  intoxicating  or  stimulant 
drugs,  of  which  the  most  important  are  opium,  bhang,  ganja  and 
cibaras.  Opium  b  issued  for  local  consumption  in  India  from  the 
pvemnent  manufactories  at  Ghastpur  and  Patna  in  the  Behar  and 
Beoaics  Agencies,  and  told  through  private  retailers  at  a  monopoly 
price.  Bhang,  ganja  and  charas  are  three  different  narcotic  drun 
prepared  ffpm  the  hemp  plant  (CannaHs  satha,  var.  indiea). 
Sdentttoally  making,  bhang  conusts  of  the  dried  leaves  and  small 
maXkM,  nith  a  few  frmu;  ganja  of  the  flowering  and  fruiting  heads  of 


the  female  plant;  while  charas  is  the  redn  itself,  collected  in  various 
ways  as  it  naturally  exudes.  The  plant  grows  wild  in  many  parts  of 
India:  but  the  cultivation  of  it  f<Mr  gania  b  practically  connncd  to 
a  limited  area  in  the  Rajshahi  district  m  eastern  Bengal,  and  charas 
b  mainly  imported  from  Central  Asia.  The  use  of  bhang  in  modera- 
tion b  comparativelv  harmless;  ganja  and  charas  when  taken  in 
excess  are  undoubtedly  injurious,  leading  to  crime  and  sometimes 
to  insanity.  In  accordance  with  the  recommendations  of  the  Hemp 
Drugs  Commission,  the  government  of  India  passed  an  act  in  1896 
providing  that,  in  regard  co  ganja  and  charas,  cultivation  of  the  pbnts 
should  be  restricted  as  much  as  possible,  and  that  a  direct  quantita- 
tive duty  should  be  levied  on  the  drugs  on  issue  from  the  warehouse 
in  the  province  of  consumption;  while  as  regards  bhang,  cultivation 
of  the  hemp  for  its  production  should  be  prohibited  or  taxed,  and 
collection  <h  the  drug  from  «nld  pUnts  permitted  only  under  licence, 
a  moderate  quantitative  duty  being  levied  in  addition  to  vend  fees. 
No  duty  whatever  b  now  levied  upon  tobacco  in  any  part  of  India. 
The  plant  b  universally  grown  by  the  cultivators  tor  their  own 
smoking,  and.  like  everythtne  else,  was  subject  to  taxation  under 
native  rule;  out  the  impossibility  of  accurate  excise  supervision 
has  caused  the  Britbh  government  to  abandon  the  impost.  In 
1907-1908  the  total  gross  revenue  from  excise  amounted  to 
£6,214,000,  of  which  more  than  two-thirds  was  derived  from  q>irits 
and  toddy. 

Since  1894  a  uniform  customs  duty  of  5%  ad  valorem  has  been 
levied  generally  on  imported  goods,  certain  classes  being  placed  on 
the  free  list,  of  which  the  most  important  are  food-grains,  machinery, 
railway  nuterial,  coal,  and  cotton  twist  and  yarn  (exempted  in  1896'j. 
Most  classes  of  iron  and  steel  are  admitted  at  the  lower  rate  of  1  ^ 
Cotton  goods  are  taxed  at  3}%,  whether  imported  or  woven  in 
Indbn  mills.  Special  duties  are  imposed  on  liquors,  arms  and 
ammunition  and  petroleum,  while  imported  salt  pays  the  same 
duty  as  salt  manufactured  locally.  From  1899  to  1904  a  counter- 
vaiung  duty  was  imposed  on  bounty-fed  beet  sugar.  There  is  also 
a  customs  duty  at  tne  rate  of  about  3d.  per  8a  lb  on  exported  rice. 
In  IQ07-1008  the  total  customs  revenue  amounted  to  £4,910,000. 
of  which  £664,000  was  derived  from  the  export  duty  on  rice  ana 
£229>730  m>m  the  excise  on  cotton  manufactures. 

Since  1886  an  asseaeed  tax  has  been  levied  on  all  sources  of  income 
except  that  derived  from  land.  The  rate  b  a  little  more  than  a}  % 
on  all  incomes  exceeding  £133  a  year,  and  a  little  more  than  a  %  on 
incomes  exceeding  ^66,  the  minimum  income  Tiable  to  assessment 
having  been  raised  m  1903  from  £33.  The  total  number  of  persons 
assessed  b  only  about  300,000.  in  1907-1908  the  gross  receipts 
from  income  tax  amounted  to  £1,504,000. 

Other  sources  of  revenue  are  stamps,  levied  on  judicial  proceedings 
and  commercial  documents;  registration  of  mortgages  and  other 
instruments;  and  provincial  rates,  chiefly  in  Bengal  and  the  United 
Provinces  for  public  works  or  rural  police.  The  rates  levied  at  a 
certain  percentage  of  the  bnd  revenue  for  local  purposes  are  now 
excluded  from  the  finance  accounts.  1  n  1907^1908  the  gross  receipts 
amounted  to:  from  stamps,  £4,350,000,  of  which  more  than  two- 
thirds  was  derived  from  the  sale  ot  court  fee  stamps;  from  registra- 
tion, {/^i^fiOO;  and  from  provincial  rates,  £526,000. 

Commerce  and  Industries. 

India  may  almost  be  said  to  be  a  country  of  a  single  industry, 
that  industry  being  agriculture.  Accorcting  to  the  census  of 
Z90X  two-thirds  of  the  total  population  were  employed  in  occupa- 
tions connected  with  the  land,  while  not  one-tenth  of  that 
proportion  were  supported  by  any  other  single  Industry.  The 
prosperity  of  agriculture  therefore  b  of  overwhelming  importance 
to  tne  people  of  India,  and  all  other  industries  are  only  sub- 
sidiaiy  to  thb  main  occupation.  Thb  excessive  dependence 
upon  a  sin^  industry,  which  b  in  its  turn  dependent  upon 
the  accident  of  the  seasons,  upon  a  favouraUe  or  unfavourable 
monsoon,  has  been  held  to  be  one  of  the  main  causes  of  the 

frequent  famines  which  ravage  India. 

AiricuUure, — ^The  cultivation  of  the  soil  b  the  occupation  of  the 
Indbn  people  in  a  sense  which  b  diilkult  to  realize  in  EngUnd,  and 
which  cannot  be  adequately  expressed  by  figures.  As  the  bnd  tax 
forms  the  mainstay  of^the  imperial  revenue,  so  the  ryot  or  cultivator 
constitutes  the  unit  of  the  social  system.  The  organised  vilbge 
community  contains  many  other  members  bendes  the  cultivators: 
but  they  all  exist  for  hb  benefit,  and  all  alike  are  directly  maintained 
from  tm  produce  of  the  village  fields.  Even  in  considerable  towniL 
the  tradere  and  handicraftsmen  almost  always  possess  plots  of  bnd 
of  their  own,  on  which  they  raise  sufficient  grain  to  supply  their 
families  with  food.  The  operations  of  rural  life  are  familiar  to  every 
class.  They  are  envelopeo  in  a  cloud  of  religious  sanctions,  and  serve 
to  mark  out  by  their  recurring  periods  the  annual  round  of  common 
life. 

But  though  agriculture  thus  forms  the  staple  industry  of  the 
country,  its  practice  is  poreued  In  different  provinces  witn  infinite 
variety  of  derail.  Everywhere  the  same  perpetual  asriduity  b  found, 
but  the  inherited  experience  of  generations  has  uught  the  cultivators 
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aiasteroye  than  the  manufacturvl  product,  while  an  ^orthaa  abo 
been  made  to  introduce  the  Java-Saial  seed  into  India,  which  givvi 
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«as  thence  introdoced  at  a  prehiitoric  date  into  China.  The 
real  iwonma  of  tea-planting  in  Aanm  dates  from  about  i8f  i,  and 
was  greatly  awiated  by  the  promulgation  of  the  Waste>1anJ  Rules 
of  I  8m*  oy  1859  there  were  already  fifty<one  gardens  in  existence, 
owned  by  private  individuab;  and  the  enterprise  had  extended 
from  Its  onginal  headquarten  in  Lakhimpur  and  Sibsagar  as  far 
down  the  Brahinaputra  as  Kamrup.  In  1856  the  tea-plant  was 
dtsooveicd  wild  in  the  district  of  Cachar  in  the  Barak  valley,  and 
European  capital  was  at  once  directed  to  that  quarter.  At  about  the 
■ame  time  tea-planttn^  was  introduced  into  the  neighbourhood  of 
the  mnatoriwn  of  Darjeeling,  among  the  Sikkim  Himalayas^  The 
I  of  these  undertakings  engendered  a  wild  spirit  of  neculation 
XMBpanies  both  in  India  and  at  home,  which  reached  iu  climax 


in  1865.  The  industry  recovered  but  slowly  from  the  effects  of  this 
disaatrooa  crisis,  and  did  not  again  reach  a  stable  position  until  1869. 
Since  that  date  it  has  rapidly  but  steadily  progrened.  and  has  been 
ever  opening  new  fields  of  enteiprise.  At  the  head  of  the  Bay  of 
Bengal  in  Chittagong  district,  side  by  side  with  coffee  on  the  Nflgiri 
hills.  <m  the  forest-clad  elopes  of  Kumaon  and  Kangra,  amid  the 
k>w-lyiag  jungle  of  the  Bhutan  Dwars,  and  even  in  Aiakan,  the 


Pioneers  of  tea-planting  have  established  their  industry. 
Different  ocgreesof  success  may  nave  rewarded  them,  but  in  no  case 


have  they  abandoned  the  struggle.  The  area  under  tea,  of  which 
aine-tenths  lies  in  the  new  province  of  Eastern  Bengal  and  Assam, 
expanded  by  85%  durinc  the  sixteen  years  from  1885  to  1901.  while 
the  produclion  increased  by  167  %.  This  great  rise  in  the  supply, 
anaocorapanied  by  an  equal  expansion  of  the  market  for  Indian  tea, 
involved  the  industry  in  great  difficulties,  to  meet  which  it  became 
aeccasary  to  restrict  the  area  under  tea  as  far  as  possible,  and  to 
reduce  the  quantity  of  leaf  taken  from  the  plant,  thus  at  the  same 
time  improving  the  quality  of  the  tea.  The  area  under  tea  in  1885 
was  383.925  acres  and  the  yield  71.525.977  lb.  while  in  1905  the  area 
bad  increased  to  527.290  acres  and  the  yield  to  222.360,1^  lb,  while 
the  export  akme  was  2 14.223.728  lb.  As  much  as  92  %  of  the  export 
goes  to  the  United  Kingdom,  where  China  tea  has  been  gradually 
ousted  by  tea  from  India  and  Ceylon.  The/)thcr  chief  countries  that 
afford  a  market  for  Indian  tea  are  Canada,  Russia,  Australia,  Turkey 
in  Asia,  Persia,  and  the  United  States.  India's  consumption  of  tea 
b  oompated  to  average  8i  million  pounds,  of  which  ^|  millions  are 
Indian  and  the  remainder  Chinese.  There  should  therefore  be 
coosiderebie  room  for  expannon  in  the  home  market.  In  1905  there 
wm  ij^  tca-pbinting  companies  registered  in  India,  about  80%  of 
the  capital  being  held  by  shareholders  in  London. 

C»/ml— The  cultivation  of  coffee  is  confined  to  southern  India, 
though  attempu  have  been  made  to  introduce  the  pbnt  both  into 
Lower  Biimia  and  into  the  Eastern  Bengal  district  of  Chittagong. 
The  coffee  tract  may  be  roughly  defined  as  a  section  of  the  landward 
slope  of  the  Western  Chats,  extending  from  Kanara  in  the  north  to 
Travaacore  in  the  extreme  south.  That  tract  includes  almost  the 
whole  of  Coorg,  the  districts  of  Kadur  and  Hassan  in  Mysore,  the 
Nilgiri  hills,  and  the  Wynaad.  The  cultivatk>n  has  also  extended  to 
the  Shevaroy  hills  in  Salem  district  and  to  the  Piaini  hills  in  Madura. 

UnUke  tea,  coffee  was  not  introduced  into  India  by  European 
enterprise;  and  even  to  the  present  day  its  cultivation  is  largely 
followed  by  the  natives.  The  Mabbar  coast  has  always  enjoyed  a 
direct  commerce  with  Arabb,  and  at  an  early  date  gave  many  con* 
^nerts  to  Isbm.  One  of  these  converts.  BaSa  Buoan  by  name,  is 
aaid  to  have  gone  on  a  pilgrimage  to  Mecca  and  to  have  brought 
back  with  him  the  coffee  bmy,  which  he  pbnted  on  the  hill  ran^e 
ia  Mysore  still  called  after  him.  According  to  local  tradition  this 
happened  more  than  two  centuries  ago.  The  shnibs  thus  sown  lived 
cm,  but  the  cultivation  did  not  spread  until  the  beginning  of  the  19th 
century.  The  state  of  Mysore  and  the  Baba  Budan  range  also 
tritncssed  the  first  opening  of  a  coffce^rdcn  by  an  English  pbntcr 
about  itaoi  The  success  of  this  experiment  lea  to  the  extension  of 
coffee  cuftivation  into  the  neighbouring  tract  of  Manjarabad.  also 
in  Msrsore,  and  into  the  Wynaad  subdivision  of  the  Madras  district 
of  Malabar.  From  1840  to  i860  the  enterprise  made  slow  progress. 
but  since  the  httcr  date  it  has  q>read  with  great  rapidity  along  the 
whole  line  of  the  Western  Chats,  clearing  away  the  primeval  forest, 
and  opeatag  a  aew  era  of  prosperity  to  the  boouring  cbsses.  The 
export  of  coffee  ia  1905  was  360.000  cwt.,  being  the  highest  for  sixteen 
yearL  The  over-supply  of  chrap  Bnuilbn  coffee  in  the  consuming 
oiarfcets  caused  a  hnvy  fall  in  prices  at  the  beginning  of  the  decade, 
the  average  price  ia  London  in  1901  being  47s.  per  cwt.  compared 
with  lois.  ia  1894.  The  United  Kingdom  and  France  are  the  chief 
consuawra.  An  agreement  with  France  at  the  beginning  of  the 
decade  aecuted  to  Indbn  produce  imported  Into  that  country  the 
benefits  of  the  minimum  tariff,  thus  protecting  the  coffee  industry 
from  taxation  in  French  ports  on  a  scale  »'hich  would  have  seriously 
haropMud  the  trade.  There  b  practically  no  local  market  for  coffee 
■a  India. 

CtncfiffM.— -The  cultivattoo  of  cinchona  was  introduced  into  Indb 
ia  the  year  i860  under  the  auqsices  of  government,  owing  to  the 
efforts  of  Sir  Clements  Markharo.  and  a  stock  of  pbnts  was  prepared 
and  distributed  to  pbntere  in  the  Nilgiris  and  in  Coorg.  At  the  same 
time  governmental  pbntations  were  established  in  tlie  Nilgiri  hills 
and  at  Darjeding.  and  these  have  been  continued  up  to  the  present 
time.  A  coaaidcnble  amount  of  the  bark  from  private  pbntations 
is  bombt  by  the  govcnuncat  and  treated  at  the  government  factories. 


The  sulphate  of  quinine  and  the  cinchona  febrifuge  thus  produced  are 
issued  for  the  moat  part  to  medical  oflkers  in  the  various  provinces, 
to'  gaols,  and  to  the  authorities  of  native  states:  but  a  large  and 
increasing  amount  b  disposed  of  in  the  form  of  5-grain  packets, 
costing  a  farthing  each,  throueh  the  medium  of  the  post-offices. 
Thb  system  brings  the  drug  eaniy  within  the  reach  of  the  people. 

Calfw.~Throughout  the  whole  of  Indb,  except  in  Sina  and  the 
western  districts  of  the  Punjab,  homed  cattb  are  the  only  beasts 
used  for  pkMighing.  The  well-known  humped  species  of  cattle  pre- 
dominates everywhere,  being  divided  into  many  varieties.  Owing 
partly  to  unfavourabb  conditions  of  climate  and  soil,  partly  to  the 
insufficiency  of  grasing  ground,  and  partly  to  the  want  of  selection 
in  breedii^,  the  general  condition  of  the  cattb  b  miserably  poor. 
As  cultivation  advances,  the  arm  of  waste  bnd  avaibbb  for  grasing 
steadily  diminishes,  and  theproqiects  of  the  pocw  beasts  are  becoming 
worse  rather  than  better.  Ineir  only  hope  lies  in  the  introductwn  01 
fodder  crops-as  a  regubr  stage  in  the  agricultural  course.  There  are, 
however,  some  fine  breeds  in  existence.  In  Mysore  the  atnrii  mahal, 
a  breed  mid  to  have  been  introduced  by  Hyder  Ali  for  military 
purposes,  b  still  kept  up  by  the  state.  In  the  Madras  districts  <m 
Nellore  and  Kumool  the  indigenous  breed  has  been  greatly  improved 
under  the  stimulus  of  cattle  shows  and  prises  founded  by  British 
officbls.  I  n  the  Central  Provinces  there  is  a  peculbr  breed  01  trot  t  ing 
bulkx:ks  which  b  in  great  demand  for  wheeled  carrbees.  The  bree 
and  handsome  oxen  of  Gujarat  in  Bombay  and  of  rlarbna  in  the 
Punjab  are  excellently  adapted  for  drawing  heavy  loads  in  a  mndy 
soil.  The  fodder  famines  that  accompanied  the  great  famines  <h 
1897  and  1900  proved  littb  short  of  dimstrous  to  the  cattb  in  the 
aflccted  provinces.  In  Gujarat  and  the  arid  pbins  of  the  south-east 
Punjab  the  renowned  heras  almost  diappeared.  In  the  affected 
districts  of  the  Punjab  the  Iom  of  cattb  avera^  from  17  to  45%  of 
the  whole.  In  Rajputana  more  than  half  of  its  thirteen  or  fourteen 
millbns  of  stock  b  mid  to  have  perished  in  1900  alone.  In  one  state 
the  Iom  amounted  to  90%.  and  in  four  others  to  70%.  In  Gujarat 
half  of  its  1 1  million  cattle  perished  in  spite  of  the  utmost  efforts  to 
obtain  fodder.  The  worst  cattle  are  to  be  found  always  in  the  deltaic 
tracts,  but  there  their  place  is  to  a  brge  extent  taken  by  buffaloes. 
These  bst  are  more  hardy  than  ordinary  cattle;  their  character  is 
maintained  by  crossing  the  cows  with  wild  bulls,  and  their  milk  yields 
the  best  gkt  or  cbrifira  butler.  Along  the  valley  of  the  Indus,  and 
in  the  sandy  desert  which  stretches  into  Rajputana,  camels  supersede 
cattle  for  agricultural  operations.  The  brmd  of  horses  has  generally 
dcterioratea  since  the  demand  for  military  purposes  has  declined  with 
the  establishment  of  British  supremacy.  In  Bengal  Proper,  and  also 
in  Madias,  it  may  be  broadly  mid  that  hones  are  not  bred.  But 
horses  are  still  required  for  the  Indbn  army,  the  native  cavalry, 
and  the  police:  and  in  order  to  mainuin  the  supply  of  remounts  a 
civil  veterinary  department  was  founded  in  1892,  transferred  in  1903 
to  the  army  remount  department.  Horse-breeding  b  carried  on 
chiefly  in  the  Punjab,  the  United  Provinces,  and  Baluchisun.  and 
gofvemmcnt  keep  a  number  of  stallions  in  the  various  provinces. 
Formerly*  Norfoflc  trottera  held  the  first  place  in  point  01  number, 
but  their  place  has  been  taken  in  recent  yean  by  English  thorough- 
breds,  Arabs,  and  especially  Australbns.  For  the  supply  of  ordnance, 
baggage,  and  transport  mules  a  brge  number  of  donkey  stallions 
have  tieen  imported  by  the  government  annually  from  various 
European  and  other  sources.  But  the  supply  of  suitable  animals  is 
not  good,  and  their  cost  is  brge;  so  the  broedine  of  donkey  stallions 
has  been  undertaken  at  the  KTissar  farm  in  the  runjab. 

Forests.— The  forests  of  Indb,  both  as  a  source  of  natural  wealth 
and  as  a  department  of  the  administration,  are  beginning  to  receive 
their  proper  share  of  attention.  Up  to  the  middle  01  the  19th  century 
the  destruction  of  forests  by  timber<utters,  by  charcoaKburners, 
and  above  all  by  shifting  cultivation,  was  allowied  to  go  on  every- 
where unchecked.  The  extendon  of  cultivation  was  considered  as 
the  chief  care  of  government,  and  no  regard  was  paid  to  the  im- 
provident waste  going  on  on  all  sides.  But  as  the  pressure  of  popula- 
tion on  the  soil  became  more  dense,  and  the  construction  of  railways 
increased  the  demand  for  fuel,  the  questkm  of  forest  conservation 
forced  itself  into  ootwe.  It  was  recoraiaed  that  the  inheritance  of 
future  generatbns  was  being  recklessly  mcrificed  to  mtisfy  the  im- 
moderate desire  for  profit  And  at  the  mme  titan  the  importance  of 
forests  as  affecting  the  general  meteorology  of  a  country  was  being 
learned  from  bitter  experience  in  Europe.  On  many  erounds 
therefore,  it  became  necesmry  to  preserve  what  remained  of  the 
forests  in  Indb,  and  to  repair  the  mischief  of  previous  neglect  even 
at  considerabb  expense.  In  1844  and  1847  the  subject  was  actively 
taken  up  by  the  governments  01  Bombay  and  Madras.  In  1864  Dr 
Brandis  was  appointed  inspector-general  of  forests  to  thc^vernment 
of  Indb.  and  in  the  followine  year  an  act  of  the  bgisbture  was 
passed  (No.  VII.  of  1865).  Tne  regubr  training  of  candidates  for 
the  Forest  Department  in  the  schools  ol  France  and  Germany  dates 
from  1867.  In  the  interval  that  has  dnce  ebpsed.  sound  principles 
of  forest  administration  have  been  ^dually  extended.  Indiscnmin* 
ate  timber-cutting  has  been  prohibited,  the  burning  of  the  iungb  by 
the  hill  tribes  has  been  confined  within  bounds,  brge  areas  nave  been 
surveyed  and  demarcated,  pbntatkms  have  been  laid  out,  and, 
generally,  forest  conservatbn  has  become  a  reality.  Systematic 
conservancy  of  the  Indbn  forests  received  a  great  impetus  from  the 
passing  of  the  Forest  Law  ia  1878,  which  gave  to  the  foverament 
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Ifllu/iKflirM. 
MiDutaduriiig   industries  ate   being   ilowly   developed   In 
India,  though  their  growth  has  not  yet  malerially  aflected 
tbe  pretiun  on  the  land.     Neil  to  sgricultute,  weaving  is  the 

Bombay  and  the  jute  mills  of  Bengal  having  incieased  greatly 
o(  recent  yean.  On  the  olhei  hand,  Iheold  indigenous  industries 
of  India  decayed  greatly  during  the  btter  part  of  the  igth 
ccnlury.  The  colonies  of  hand-worken  In  lilk,  cotton,  caipeii, 
biass  and  silver  ware,  wood  and  ivory,  and  other  skilled  ciiFti- 
ncn.  whicb  formerly  existed  in  various  pails  of  India,  have 
(alien  oS  both  in  the  extent  of  theit  output  and  in  the  arlbtlc 
ellence  of  their  work.  An  attempt  has  been  made  to 
ledy  the  evil  by  means  of  school*  o[  ut,  but  with  liilte 
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the  Burmese,  however,  silk  stHI  holds  its  own.  Owingu 
diHaie  amonr  the  silk-worms  the  industry  has  declined  of  neaC 
yean;  >nd  in  iBSfran  inquiry  «a*  held,  which  resulted  in  puiliM 
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srround.  however,  for  the  industry  is  Kashmir,  where  Sir  Thomas 
Wardle  rrported  that  the  silk  was  of  as  high  a  quality  as  from  any 
part  of  the  world.  The  most  important  seat  of  the  silk-weaving 
industry  is  Bengal,  but  there  are  few  parts  of  India  where  some  silk 
fabrics  are  not  woven.  The  silk  weavers  of  India  possess  the  very 
highest  skill  in  their  craft,  and  with  competent  and  energetic  manage- 
aaent  and  increased  cafMtal  the  tndustrv  coukl  be  revived  and  extended. 

Other  Uannfoctures. — ^The  demand  of  the  Indian  population  for 
woollen  fabrics  is  very  small  in  comparison  with  that  for  cotton,  and 
although  the  manufacture  of  blankets  is  carried  on  in  many  parts  of 
India,  the  chief  part  of  the  indigenous  woollen  industry  was  origin- 
ally concerned  with  shawls.  Kashmir  shawls  were  at  one  time 
famous,  but  the  industry  b  practically  extinct.  The  chief  seat  of 
the  woollen  industry  now  is  the  Punjab,  where  a  considerable  number 
of  weavers,  thrown  out  of  work  by  the  decline  of  the  shawl  industry, 
have  taken  to  carpet*making.  The  chief  centre  of  thu  industry  u 
Amritsar.  The  output  of  tM  woollen  mills  is  chiefly  used  for  the 
army  and  the  police.  In  addition  t&  these  and  the  cotton  and  jute 
milla  there  are  indigo  factories,  rice  mills,  timber  mills,  coffee  works, 
oil  mills,  iron  and  brass  foundries,  tile  factories^  printing  presses, 
lac  factories,  silk  mills,  and  (taper  mills.  There  is  a  large  trade  in 
wood-carving,  the  material  beinc  generally  Indian  ebony  in  northern 
India.  sandaI>wood  in  southern  India,  and  teak  in  Burma  and  else- 
where. 

From  an  artistic  point  of  view  the  metal  manufactures  are  one  of 
tlie  most  important  products  of  India. 

BroMS  amd  Copptr  Work.^The  village  brazier,  tike  the  villa^ 
smith,  manufactures  the  necessary  vessels  for  domestic  use.  Chief 
among  these  vessels  is  the  tola,  or  gbbular  bowl,  universally  used  in 
ceremonial  ablutions.  The  form  of  the  lota,  and  even  the  style  of 
ornamentation,  has  been  handed  down  unaltered  from  the  earliest 
times.  Benares  enjoys  the  first  reputation  for  work  in  brass  and 
copper.  In  the  south,  Madura  ana  Tanjore  have  a  similar  fame: 
And  in  the  west,  Ahmcdabad,  Pootu  and  Nasilc  At  Bombay  itself 
large  quantities  of  imported  copper  are  wrought  up  by  native  braxicrs. 
The  temple  bells  of  India  are  well  known  for  the  depth  and  purity  of 
their  note.  In  many  localities  the  braxicrs  have  a  special  repute 
cither  for  a  peculiar  alloy  or  for  a  particular  process  ol  omamenta- 
tioo.  Silver  is  sometimes  mixed  with  the  brass,  and  in  rarer  cases 
goU.  The  brass  or  rather  bell-metal  ware  of  Murshidabad,  known 
as  kkoirai.  has  more  than  a  kxal  rcpuution.  owis^  to  the  large  ad- 
mixture 01  silver  in  it. 

Pottery  is  made  in  almost  every  village,  from  the  tmalt  vessels 
lequired  in  cooking  to  the  large  jars  used  for  storing  grain  and 
m^^f-  occasionally  as  floats  to  ferry  persons  across  a  svroUcn 
■imji>  (tieam.  But,  though  the  industry  is  universal,  it  has 
hardly  anywhere  risen  to  the  dignity  of  a  fine  art.  Sind  u  the  only 
provioce  of  India  where  the  potter's  craft  b  pursued  with  any  regard 
to  artistic  cbnsiderations;  and  there  the  industry  b  said  to  have 
been  introduced  by  the  Mahommedans.  Sind  pottery  b  of  two  kinds, 
encanacic  tiles  and  vessels  for  domestic  use.  In  both  cases  the 
colours  are  the  same,— turquoise  blue,  copper  green,  dark  purple  or 
golden  brown,  under  an  exquisitely  transparent  glaae.  The  usual 
<»niaroent  is  a  conventional  flower  pattern,  pricked  in  from  paper  and 
dusted  along  the  pricking.  The  tik»,  which  are  evidcntlv  of  the 
•ame  origin  as  those  of  Pecsia  and  Turkey,  are  chiefly  to  be  round  in 
the  ruined  mosques  and  tombs  of  the  old  Mussulman  dynasties: 
but  the  industry  still  survives  at  the  little  towns  of  Saidpur  ana 
Bubri.  Artistic  pottery  b  made  at  Hyderabad,  Karachi,  Tatta  and 
Hala,  ami  also  at  Multan  and  Lahore  in  the  Punjab.  The  Madura 
gMtcry  deserves  mention  from  the  elegance  of  its  form  and  the 
richness  >A  iu  colour.  The  United  Provinces  have,  among  other 
specialties  an  elegant  black  ware  with  designs  in  white  metal  worked 
ioto  iu  suffaoe. 

Uintrat  lUsounet. 
Putting  aside  lalt,  which  has  been  alre^y  treated,  the  chief 
mimac  resources  of  India  at  the  present  (}ay  are  the  coal  mines, 
the  gold  mines,  the  petroleum  oil-fields,  the  ruby  mines,  man- 
ganese deposits,  mica  mines  in  Bengal,  and  the  tin  pres  and 
jade  ol  Btirma.  Other  minerals  which  exbt  but  have  not 
yet  been  devekiped  in  paying  quantities  are  copper  ore,  alum, 
gypsum  and  plumbago.' 

CWr.— Coal  has  been  known  to  eidst  In  India  since  1774.  The 
line  mine  at  Raniganj  dates  from  1820,  ajid  has  been  regularly 


up  to  the  present  time.  Coal  of  varying  quality  exists  und«r 
•  very  exvensive  area  in  Indb,  being  found  in  almost  every  province 
and  native  state  with  the  exception  of  Bombay  and  Mysore.  In 
res^iect,  however,  of  both  the  number  and  nxe  of  its  mines  Bengal 
comes  easily  first,  with  seven^eighths  of  the  toul  output,  the  largest 
fniacs  being  those  of  Raniganj,  Jhcrria,  and  Ctndih,  while  the 
Siflcsrem  mine  in  Hyderabad  comes  next.  Many  of  the  Bengal 
mines,  however,  are  very  small.  There  are  some  important  minM  in 
Assam  and  the  Central  Provinces.  The  importance  of  the  Indian 
coal  production  lies  in  the  hope  that  it  holds  out  for  the  development 
of  iwfian  industries,  especially  in  connexion  with  the  nascent  iron 
and  steel  industry.  Coal  and  iron  are  found  in  conjunction  in  the 
Ceatial  Provioccs,  and  the  Tata  Company  has  recently  been  formed 


to  work  them  on  a  hrge  scale.  The  railways  already  use  Indbn  coal 
almost  exclusively,  and  Indian  coal  b  being  taken  yeariy  in  greater 
quantities  by  ships  trading  to  Eastern  ports.  The  total  output  in 
1905-1906  was  8.,4i7i739  tons;  while  there  were  47  companies 
engaged  in  coal-mining,  of  which  46  were  in  Bengal. 

UMd. — ^The  production  of  gold  10  India  b  practically  confined  to 
the  Kolar  gola  fields  in  Mysore.  An  uncertain  but  unimportant 
amount  b  annually  procured  by  sand-washing  in  various  tracts  of 
northern  India  and  Burma;  and  there  have  been  many  attempts, 
including  the  great  boom  ^  1880,  to  work  mines  in  the  Wynaad 
district  of  the  Madras  Presidency.  There  are  also  mines  in  the 
Hyderabad  state  from  which  a  snuU  amount  of  sold  b  produced. 
But  the  output  of  gold  in  Mysore  represents  99%  of  the  annual 
Indbn  yield.  Modem  minins  at  Kolar  dates  from  1881,  but  there 
are  extenMve  old  workings  snowing  that  much  gold  had  been  ex- 
tracted under  native  rule.  The  mines  are  workea  under  leases  from 
the  Mysore  government,  which  secure  to  the  state  a  royalty  of  5% 
of  the  gold  produced.  Up  to  the  end  of  1903  the  total  output  of  the 
KoUr  mines  reached  the  value  of  £19,000,000. 

Iran. — In  purity  of  ore,  and  in  antiquity  of  working,  the  iron 
deposits  of  Indb  probably  rank  first  in  the  world.  They  are  to  be 
found  in  every  part  of  the  country,  from  the  northern  mountains  of 
Assam  and  Kumaun  to  the  extreme  south  of  the  Madras  Presidency. 
Wherever  there  are  hills,  iron  b  found  and  worked  to  a  greater  or 
less  extent.  The  indigenous  methods  of  smelting  the  ore,  which  are 
everywhere  the  same,  and  have  been  handed  down  unchan^  through 
countless  generations,  yield  a  metal  of  the  finest  quality  in  a  form 
well  suited  to  native  wants.  But  they  require  an  extravagant  supply 
oC charcoal;  and  even  with  the  cheapness  of  native  bbour  the  pro- 
duct cannot  compete  in  price  with  imported  iron  from  EngUnd. 
European  enterprise,  attracted  by  the  richness  of  the  ore  and  the 
low  rate  of  wages,  has  repeatedly  tried  to  establish  iron-works  on  a 
large  scale;  but  hitherto  every  one  of  these  attempts  has  ended  in 
failure  with  the  exception  of  tne  iron-works  at  Barrakur  in  Bengal, 
first  started  in  1865,  which  after  manjr  years  of  struggle  seem  to  have 
turned  the  comer  of  success.  The  principal  sources  of  iron-stone  at 
Mesent  are  the  Madras  ores,  chiefly  at  Salem,  the  Chanda  ores  In  the 
Central  Provinces,  and  the  ores  obtained  at  and  near  Raniganj  in 
Bengal. 

PetroUum, — The  great  oilfields  of  the  Indbn  empire  are  in  Burma, 
whkh  supplies  q8%  of  the  toul  output.  Of  the  remainder  neariy 
all  comes  from  Assam.  In  both  provinces  the  growth  of  the  yield  has 
been  very  great,  the  total  output  in  1901  being  six  times  as  Urge  as  in 
1893;  but  even  so  it  has  failed  to  keep^pgux  with  the  demand.  A 
regular  scrvke  of  steamere  carries  oil  in  bulk  from  Rangoon  to 
Calcutta,  and  now  Burmese  oil  competes  with  the  Russbn  product, 
which  had  almdy  driven  the  dearer  American  oil  from  the  market 
(see  Burma). 

OlAcr  Orel.— Manganese  ore  b  found  in  very  brge  quantities  on  a 
tract  on  the  Madras  coast  about  midway  between  Cakutu  and 
Madrak.  Most  of  the  ore  goes  to  Great  Briuin.  There  are  also 
valuable  deposits  of  manganese  in  the  Central  Provinces  and,  it  b 
believed,  in  Burma.    The  export  of  manganese,  which  had  been  only 

about  ten  years  in  c* "      j -1— » — ^^. 

tons,  with  a  value 

Bengal,  chiefly  in  _ 

coloured  variety  which  b  held  in'great  estimation.   In  Madras  also 

a  mica  industry  has  recently  grown  up.   Tin  b  found  in  the  Tavoy 

and  Mei]gui  dbtricu  of  Lower  Burma,  and  has  for  many  yean  been 

worked  in  an  unprogressive  manner  chiefly  by  Chinese  labour.    In 

ipoo  tin  of  ,good  qiulity  was  found  in  the  SDuthem  Shan  States. 

Copper  ore  is  found  in  many  tracts  throughout  Indb,  plumbago  in 

Madras,  and  corundum  in  southern  India. 

Precious  Stones. — Deraite  its  fegcndary  wealth,  whbh  b  really  due 
to  the  accumubtions  olascs.  Indb  cannot  be  said  to  be  naturally 
rich  in  precious  stones.  Under  the  Mahommedan  rule  dbmonds 
were  a  aistinct  source  of  state  revenue;  and  Akbar  is  said  to  have 
received  a  royalty  of  £80,000  a  year  from  the  mines  of  Panna.  But 
at  the  present  day  the  search  lor  them,  if  carried  on  anywhere  in 
Britii^  territory,  b  an  insignificant  occupation.  The  name  of 
Golconda  has  passed  into  literature;  but  that  city,  once  the  Mussul- 
maa  capital  ol  the  Deccan,  was  rather  the  home  of  dbmond-cutters 
than  tne  source  of  supply.  It  b  believed  that  the  far-famed 
dbmonds  of  Golconda  actually  came  from  the  sandstone  formation 
which  extends  across  the  south-east  borders  of  the  nixam's  dominions 
into  the  Madras  districts  of  Ganjam  and  Godavari.  A  few  poor 
stones  are  still  found  in  that  region.  Sambalpur,  on  the  upper 
channel  of  the  Mahanadi  river  in  the  Central  Provinces,  is  another 
spot  once  famous  for  dbmonds.  So  bte  as  1818  a  stone  b  said  to 
have  been  found  there  weighing  84  grains  and  valued  at  £500.  The 
river-valleys  of  Chota  Nagpur  are  also  known  to  have  yblded  a 
tribute  of  dbmonds  to  their  Mahommedan  conquerors.  At  the 
present  day  the  only  place  where  the  search  for  dbmonds  is  pursued 
as  a  regular  industry  is  the  native  state  of  Panna  in  Bundclkhand 
The  stones  are  found  by  digging  down  through  several  strata  of 
gravelly  soil  and  washing  the  earth.  Even  there,  however,  the 
pursuit  i«  understood  to  be  unremunerativc.  and  ha^  failed  to  attract 
European  capital.  At  the  present  day  the  only  important  indus- 
tries are  the  rubies  and  jade  of  Burma.  The  former  are  worked  by 
the  Ruby  Mines  Company  dr  by  licensed  native  miners  under  the 
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oompsny.  The  value  of  the  rubies  fouad  hat  increaaed  rapidly,  and 
the  company,  which  was  (or  aome  time  worked  unprofitably  under  the 
lease  nantcd  in  1896.  has  now.  with  the  aid  of  favourable  treatment 
from  tne  government,  become  more  prosperous.  Pearls  are  found  off 
the  aoutbon  coast  of  BAadraa  and  also  in  the  BAeifui  archtprbga 

Trade 

The  txade  of  India  with  foreign  coontries  is  amdacted  ptxtly 
by  sea  and  partly  across  the  land  frontiers;  but  the  frontier 
trade,  though  capable  of  much  extension,  is  oidy  a  small  fraction 
of  the  whde.  The  sea-borne  trade  b  carried  on  chiefly  through 
the  four  great  ports  of  Calcutta,  Bombay,  Karachi,  and  Rangoon, 
of  which  Calcutta  serves  the  fertile  valley  of  the  Ganges  and 
Brahmaputra,  Bombay  serves  the  cotton-trade  of  western 
India,  Karachi  exporu  the  wheat  crop  of  the  Punjab,  and 
Rangoon  the  rice  crop  of  Burma.  Madras,  which  has  been 
supplied  with  an  artificial  harbour,  serves  southern  India,  and 
Chittagong  b  rising  into  prominence  as  the  point  of  departure 
for  the  tea  and  jute  of  eastern  Bengal  and  Assam.  The  land 
trade  b  carried  on  with  Persia,  Afghanistan,  Nepal,  Tibet 
and  western  China.  The  new  caravan  route  to  Persia  from 
Quetta  by  way  of  the  Nushki  railway  offers  facilities  to  traders, 
of  which  incrtaang  advantage  has  been  taken,  but  the  trade 
b  still  smalL  Afghanistan  under  Abdur  RaJmian  imposed 
prohibitive  imposts  upon  trade,  and  the  present  amir  followed 
hu  father's  policy,  but  hb  visit  to  India  in  1907  may  result  in 
improved  relations.  The  trade  with  the  tribes  lying  north  of 
the  Malakand  Pass  has  improved  considerably  since  the  frontier 
war  of  1897-98,  but  they  are  a  poor  community.  Nepal  takes 
the  brgest  share  of  the  frontier  trade.  The  trade  with  Tibet  has 
slightly  improved  since  the  treaty  of  Lhasa  of  1904,  but  it 
still  amounts  to  only  £90,000  annually.  The  trade  with  western 
China  b  about  hall  a  million  annually,  and  shows  signs  of 
devdopmenL 

A  review  of  Indian  trade  by  the  director-general  of  the  statistical 
department  in  India  is  annually  presented  to  parliament,  and  there* 
Cxmartm.     ^^*'^  ^^  ^*  ^V  neccssary  here  to  mention  the  main  channels 

'^^  that  it  has  taken  of  recent  years.  The  chief  txportM  are 
raw  cotton,  cotton  goods  and  yam,  rice,  wheat,  oil-seeds,  raw  jute 
and  jute-manufactures,  hides  and  skins,  tea,  o|num  and  lac  ^  In 
1905-1906  there  was  great  activity  in  both  the  cotton  and  jute 
industries.  In  Bomtny  new  cotton  mills  were  erected,  and  old  ones 
extended,  high'^eed  machinery  was  widely  introduced,  and  13,000 
new  looms  were  set  up.  Similarly  the  jute  trade  far  surpassed  all 
records.  The  crop  was  a  record  one,  but  the  demand  far  exceeded 
the  supply,  the  cultivators  reaped  profits  of  eight  millions  more  than 
the  previous  year,  and  aooo  new  looms  were  set  up  in  Calcutta. 
The  tea  outlook  was  good,  and  the  coffee  industry  was  rpoovering 
from  the  effects  of  plant  disease  and  Brazilian  comoctitton.  But 
both  the  indigo  ano  opium  trades  are  declining  industries,  which 
mean  a  serious  loss  to  the  Indian  exchequer.  Indigo  fell  to  about 
one>tenth  of  iu  value  in  the  previous  decade;  and  an  agreement  was 
come  to  with  China  in  1907,  by  which  the  area  under  opium  is  to  be 
gradually  reduced.  The  total  exports  for  1905-1906  were  valued  at 
£112,000,0001 

The  chief  articles  of  import  are  cotton  goods,  cotton  yam,  metals, 
augar,  mioeial  oils,  machinery  and  milUwork,  woollen  manufactures, 
fm— ff  provisions,  hardware  and  cutlery,  silk,  liquors,  apparel. 
amfwnm,  |^||^|^y  material  and  chemicals.  Cotton  manufactures 
and  yams  are  imported  almost  exclusively  from  the  United  Kingdom, 
and  amount  to  about  40%  of  the  total  trade.  Mculs,  including 
hardware  and  cutlery,  railway  material,  ftc,  supply  about  a  fifth. 
The  only  other  important  article  of  import  b  sugar,  which  came  to 
about  5  millions  in  1905-1906.  The  balance  of  trade  is  always  against 
India,  Dccauae  she  is  a  debtor  country,  and  has  to  pay  interest  on 
borrowed  capital,  and  the  "  home  charges  **  for  the  upkeep  of  the 
dvil  and  miutary  services  and  <^  the  secretary  of  state's  establish- 
ment in  London.  The  total  imports  for  1903-1906  were  valued  at 
8a  i  millions  stc9rting,  including  14  millions  of  gold  and  silver,  which 
are  continually  hoairded  by  the  people  <^  India. 

Broadly  speaking,  the  greater  part  of  the  internal  trade  remains 
in  the  hands  of  the  natives.  Europeans  control  the  shipping  business 
and  have  a  share  in  the  collection  of  some  of  the  more 
valuable  ataples  of  exports,  such  as  cotton,  iute,  oil-seeds 
and  whnt.  But  the  workof  distribution  and  tncadaptation 
of  the  aupply  to  the  demand  of  the  consumer  naturally  fall  to  those 
who  are  heu,  acquainted  with  native  wanta.  The  Vaisya,  or  trading 
caste  of  Manu,  has  no  longer  any  separate  existence :  but  its  place  is 
occupied  by  several  well-marked  classes.  On  the  western  coast  the 
Parsocs,  by  the  boldness  and  extent  of  their  operations,  tread  close 
upon  the  heels  of  the  most  prosperous  English  houses.  In  the 
interior  of  the  Bombay  presidency,  business  bmainly  divided  between 
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the  Bunniaha  of  Gujarat  and  the  ManRferta  fnm 
Rajputana.  Each  of  these  profess  a  peculiar  form  of  rdigioo.  the 
former  being  Vishnuvites  of  the  Vallabnacharf  sect,  the  latter  Jains. 
In  the  Deccan  their  place  b  taken  by  Lingayats  from  the  south,  who 
again  follow  their  own  form  of  Hinduism,  which  b  an  heretical 
species  of  Siva  worship.  Throughout  Mysore,  and  in  the  north  of 
Madras.  Lingayats  are  still  found,  but  along  the  eastern  sea-board  the 
predominating  classes  of  traders  are  those  named  Chetties  and 
Komatis.  In  Bengal  many  of  the  upper  castes  of  Scnfaas  have 
devoted  themselves  to  general  trade;  but  there  again  the  Jain 
Marwazb  from  Rajputana  occupy  the  front  rank.    Their  hcad- 

Jiuartera  are  in  Murshidabad  district,  and  their  agents  are  to  be 
onnd  throiKhoat  the  valley  of  the  Bcahmaputia.  as  farnp  aa  the 
unexplored  frontier  of  China. 

Local  trade  b  conducted  either  at  the  permanent  bazaars  of  great 
towna,  at  weekly  marketa  hdd  in  certain  villages,  at  annual  gaUKr- 
ings  primarily  held  for  religious  pumoses.  or  by  means  of 
travelline  brokers  and  agents.  Tne  cultivator  himself, 
who  b  tne  chief  producer  and  also  the  chief  customer, 
knows  little  of  the  great  towns,  and  expects  the  dealer  to  come  to  hb 
own  door.  Each  village  has  at  least  one  resident  trader,  who  inually 
combines  in  hb  own  person  the  functions  of  money-lender,  graia 
dealer  and  cloth  seller.  The  simple  system  of  rund  economy  b 
entirely  based  upon  the  dealings  of  thb  man,  whom  it  b  the  fashion 
aometimea  to  decry  aa  a  usurer,  but  who  b  really  the  ooe  thrifty 
person  uaoog  an  improvident  popuUtion.  Abolidi  the  money- 
lender, and  the  general  body  of  cultivators  would  have  nothiiH  to 
depend  upon  but  the  harvested  a  single  y^.  The  money-lender  deab 
chiefly  in  grain  and  in  tpede.  In  those  districts  where  the  staples  of 
expo€t  are  Urgely  grown,  the  cultivators  commonly  scO  their  crops 
to  travelling  brokers,  who  re-sell  to  Urgcr  dealers,  and  so  on  nnti 
the  commodities  reach  the  hands  of  the  agents  of  the  great  diqiptng 
houses.  The  whokaale  trade  thus  rests  ultimately  with  a  com- 
parativdy  amall  number  of  persons,  who  have  accncies.  or  rathct 
oorre^ionding  firma,  at  the  great  central  marts.  Buying  and  aeOing 
in  their  aspects  most  characteristic  of  Indb  are  to  be  seen,  not  at 
these  great  towns,  nor  even  at  the  weekly  markets,  but  at  the  fairs 
which  are  held  periodically  at  certain  nots  in  most  districts.  Re- 
ligion b  alwavs  tne  original  preten  of  these  gatherings  or  meUs,  at 
some  of  which  nothing  is  done  beyond  bathing  in  the  river,  or  per- 
forming  various  superstitious  ceremonies.  But  in  the  majority  of 
cases  religion  has  become  a  mere  excuse  for  secular  business.  Crcmds 
of  petty  traders  attend,  bringing  all  those  miscellaneous  artides  that 
can  be  packed  into  a  pedlar's  wallet;  and  the  neighbouring  vOlafcra 
look  forward  to  the  occasion  to  satisfy  alike  their  curiosity  and  their 
household  wants. 

The  control  of  the  revenues  of  Indb  is  vcstt  d  by  act  of  parliaasent 
in  the  secretary  of  state  for  Indb  in  counciL  Subject  to  hb  ooouol 
the  government  of  Indb  enjoys  a  certain  discretionary      — 

Eower,  but  no  new  expenditure  may  be  incurred  without  "■  ™ 
b  sanction.  There  is  a  special  member  for  finance  in  the  govemor- 
general's  council,  and  all  important  matters  are  broueht  before  the 
counciL  The  central  govcrament  keeps  in  its  own  nands  ccrtaia 
revenues,  such  as  salt,  the  post-ofiice,  telegraphs,  railways,  amy 
and  Indian  Marine,  in  addition  to  the  districts  of  Coor^,  Ajmcre 
and  the  North-West  Frontier  province.  The  other  provuiccs  raise 
and  administer  their  own  revenues,  subject  to  the  central  control; 
they  are  allowed  a  certain  proportion  of  the  revenue  to  meet  their 
own  administrative  charges,  and  so  have  an  interest  in  economkal 
expenditure.  The  apportionment  of  the  revenues  b  settled  afredh 
every  five  yvars.  In  1893  the  Indbn  mints  were  dosed  to  the  free 
coinage  of  silver,  and  in  1809  the  British  sovcrci^  was  made  leeal 
tender  at  the  rate  of  is.  40.  per  rupee;  ao  that  suice  that  jrcar  the 
finances  of  Indb  have  been  practically  upon  a  gold  baau.  The 
prindpal  heads  of  revenue  are  bnd,  opium,  salt,  stamps,  cacbe. 
customs,  assessed  taxes,  forests,  registration  and  tributes  from  native 
states:  and  the  chief  heads  of  expenditure  are  charges  of  coUcctioa. 
interest,  post-office,  telccraph  and  mint,  dvil  depart  roenta.  famine 
relief  ana  insurance,  railways,  irrigation,  other  public  wories  and 
army.  The  point  most  frequently  criticised  in  the  finances  of  Indb 
is  the  "  home  charscs  "  which  amount  on  an  average  to  about  tS| 
millions  a  year.  OT  this  total  about  9I  millions  are  for  interest  on 
railways  and  other  public  works,  5  millions  for  pensions  ami  f  orlough 
pay  for  civil  and  military  officers.  3|  millions  for  stwcs  and  1 1  milltoes 
miscelbneous.  These  charges  constitute  the  home  expenditure  oa 
revenue  account,  but  there  are  also  other  remittances  from  India 
on  capital  account  which  bring  up  the  total  disbursements  in  Eagfaad 
to  an  annual  average  of  about  a  It  millions. 

Puhik  Works, 

Public  works  In  Indb  fall  under  three  categories— railways, 
irrigation,  and  roads  and  buildings.  The  railways  are  managed 
in  various  ways,  the  other  two  dasses  of  works  are  carried  <»t 
through  the  agency  of  separate  departmenu  in  Madras  and 
Bombay,  and  of  officers  of  the  govenunent  of  India  public 
works  department,  cither  under  local  or  oentxal  cootral,  in 
other  provinces. 


Rdmjrf  1b  Io&  ktvc  diBncnt  puipoMi  ■ -tin  onUniry 
puipoie  of  Inde  u>d  puwngcr  tommunicilioii,  lod  alu  the 
41RUI  purpo«ct  at  Ibt  ulcguarding  Ibc  iDlenu]  ud 

.   .  .  jiij  coupliy,   Uld  of  prowrling 

IK  by  facUiiatiiig  tbc  movtmcnt 
ol  fnin.  For  tbii  rauD  Ihc  inlerat  on  capital  cipendcd  on 
•0  the  Snei  ODIWt  be  judged  bjr  a  purely  commercial  itandard. 
They  art  adminiltend  in  three  leparate  wayi— -as  guaranteed, 
llate  or  Uliiled  lioel.  In  the  early  days  of  raUny  enteipriic 
tbe  tftnfy  of  private  compams  guaranteed  by  ibe  stale  waa 
eiduaively  employed,  and  nearly  all  tbe  great  trunk  linea  were 
■Bade  under  this  system,  but  Ibe  leases  ol  the  last  three  ot  Ibese 
lines,  tbe  Great  Indian  Peninsula,  tbe  Bombay  Baioda  and 
Central  India,  and  tbe  Madras  companies,  fell  in  respectively 
in  tvo,  "Xi  and  19a;.  In  1S70  a  new  policy  of  ni!**y  de- 
velopaienl  by  tbe  direct  agency  of  the  tute  was  inaugunied; 
and  in  iSSo  ibesystem  of  encouraging  private  enteipiiie  by  9Ute 
instance  was  again  resorted  to.  Both  agenda  arc  noo  em- 
ployed side  by  side.  Tbe  admimstntion  of  railwaya  w*9  tonnerly 
oikIr  a  secretary  in  ibe  public  work)  department;  but  since 
i«oS  it  has  been  placed  in  charge  of  a  niliiay  board,  coniiiling 
of  a  president  and  two  members,  which  is  connected  with, 
though  not  (ubordinaie  to,  the  deparineni  of  comnette  and 
liHJialiy.  Id  iqoS  tbe  lotil  length  of  nitwayt  open  in  India 
"*>  30,STii  ta-,  ivbkb  carried  no  million  panengen  and  fi^ 
miUiOB  too)  of  goods,  and  yielded  a  net  profit  eicecding  4  %. 

Fadliiiei  for  itrigalion  (j.t.)  vary  widely,  and  irrigation 
««ki  dJOer  balh  in  client  and  in  character.  The  main  distinction 
.  ^  arises  from  tbc  fact  that  the  riven  of  northern  India 
an  fed  by  the  Himalayan  inowi,  and,  therefore,  afford 
■  supply  of  water  which  surpasses  in  constancy  and  volume 
any  ol  the  riven  of  the  south.  In  Bombay  and  Madras  abnost 
all  the  iirigatioa  systems,  except  in  the  deltas  of  Ibe  cbitf  rivers, 
ait  dependent  on  reservoirs  or  "  tanks,"  which  collect  ibe 
ninfaO  of  the  adjacent  hpls.  In  Sind  »o^  the  Punjab  there 
ue  many  canals  which  act  merely  as  distiibuiaiin  of  tbc  overflow 
of  tbe  great  riven  al  the  lime  of  iuuiidallon;  but  where  the 
utSily  ol  tbe  cauilt  has  been  increased  by  permascDt  bead- 
•otkj  Ibe  supply  of  water  a  perennial  and  practically  inei- 
kauttibk,  (bus  conituting  favourably  with  tbe  less  certain 
pratcctloo  ^veo  by  tanks.  The  Irrigation  Commission  of  1901 
■dviied  an  expenditure  of  30  millions  sterling,  spread  over  a  term 
ot  twtstr  yean,  and  irrigating  (i)  million  acres  in  addition 
to  tke  4^  mUlians  already  irrigated  at  that  lime;  but  it  was 
ntiniated  that  that  programme  would  practically  exhaust 
tbe  irrigable  land  in  India,  and  thai  some  of  the  later  works 
would  be  merely  protective  against  the  danger  ol  fiminc,  and 
wotJd  not  be  financially  productive. 
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falnc-aavabH  tystem.   by  wbich  the  poA-oAke  undenakes  to 
Itnrtrr  (nim  tht  addrewe  Ibe  value  of  an  article  icnl  bv  psU  and 

Fsrhirting  the  Indo  European  telegraph  wire,  tbe  whole  telegraph 


tol^l  number  of  letters, 

and  the  service  yieldi  a 
the  pott -office  there  are 
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mperlal  charge,  administered  throiigh  ■ 


iWeoJ' 


... vith  Eunwe  b  maintahied  by  tht 

tbe  Eastern  Telegraph  Company  via  Aden,  and  1^  the  Indo- 

■"  ~— ~  -<  which  the  easum  portion  from  Tehtnin  and 

of.lodia.  ,Tbeidininis- 


nonga  to  the  govbame 


direct  control  of  the  aecretafy  of ' 
Karwihil 

includes  aliiTlh^ 


rol  of  the  secretaiy  of  Hate.  The  system  comprises  two 
rhe  first,  called  the  Peisan  Gulf  section,  nns  Iron 
Buihire,  from  lath  (o  Muscat,  and  from  Bushire  to  Fao, 

inrrion  is  made  with  tbe  Ottooun  tovemmcnt  lino,  ft 
n  CKiit  lines,  running  frDin  )atk  to  Cuadur, 
The  second  iccliiin,  known  as  tbe  Peniaa 
d  Unet  running  from  Buihire  to  Teheran. 
as  the  Makian  coui  linn,  are  worked  under 


irTcbciai 


t  ^uchirtj 


T' ' 


iailian  iiJMcrt  (Itoil 
loos);  B.  H.  Badcn-Po 
Abdullah  YuniJAli.  £i 

(1906);    Pn>fi„. 


■g;^';;:;y^-s 


,..^,,    .,  CtcDJ«,Mh'HiDrA'srlt«ii/sJiB(l9»): 

.  /«(7ii  Ji.,i     ,  I'rMtnii  [tool);  ^ney  Low,  A  Vinnd 
6):  R.   1),  r^dhjm.  Crabty  ./  I,ufia  (l«9J)i  W.  T. 

[  of  Mia  (t^oo):  Sir  J.  D. 
J);  I.  5.  Gamble.  Jfsnial  ^ 
li  KfHiu  Policy  (Calcutta, 
in  Villaj.  Ctmmaily  (iBge); 
licAtpkoflndaligajU 

,  -      .  ,         ...   — Jian.  Coal  Rnaimci  at  Jndia 

(Soci«y  of  Arts,  IWJ);  Sit  Ceome  Wall,  Oidumary  ef  Eclmamic 
FralmcU  at  Imiu  fijoB);  Sir  Crergc  Bifdwod.  t^uilrial  Am  •/ 
India  (laSo);  R.  H.  M^h^jn,  l,m  and  Sad  in  India  tlBw);  Lmi 
CuTtm  in  Mia  (190th  I'dia  Ofiit  till:  Tlu  Suuamai^i  Yat. 
.  on  govBomLni  onus  snnua^^jctwni  _  ^  ^  ^^^ 

For  ID  ortbodoi  Hindu  the  history  o[  Indii  beglDi  otOM  Ibta 
three  thousand  years  before  (be  CbriilisD  era  with  tbe  eventi 
dctaDed  in  Ibe  great  epic  of  the  MalittHwnla;  but  by  the  sober 
hijiorian  these  can  only  be  regarded  as  legends.  See  the  article 
iHSCaimoM}:  section  Indian,  for  a  discussion  of  the  tcicntifie 
bui*  of  the  euly  history.  It  Is  needless  lo  repeat  here  the 
analysis  given  in  that  article.  The  following  accotint.of  Iha 
earlier  period  follows  tbe  main  outlines  ol  the  iradiliantl  (acts, 
corrected  as  far  as  possible  by  tbe  inscripiioniJ  record;  and 
further  details  (rill  be  found  In  the  separate  biographical,  racial 
and  linguistic  articles,  and  those  on  tbe  geograpbiol  areas  into 
which  India  la  administratively  divided. 

Our  earliest  gh'mpses  of  India  disclose  tire  races  itraggtiDg  for 
the  soil,  tbe  Dravidians,  a  dark-ikinned  race  of  abotiglDes,  and 
the  Aryans,  a  fair-skiaaed  people,  descending  from 
the  north-western  passes.  Uliimalely  the  Dravidiana  ■'' 
were  driven  back  ialo  the  soulbem  tableland,  and  tbe  great 
plains  of  Hindustan  were  occupied  by  the  Aryans,  who  dominated 
Ibe  history  of  India  for  many  centuries  thereafier. 

Tbe  KifYiJa  forms  tbe  great  literary  memorial  d(  tbe  earty 
Aryan  seillements  in  the  Punjab.  The  age  of  this  primiliva 
folk-song  b  unknown.  The  Hindus  believe,  wiiboul  evidence, 
that  it  existed  "from  before  all  time."  or  al  least  ]ooi  yean 
I.e. — nearly  sooo  years  ago.  European  Kbolars  have  inferred 
from  astronomical  dates  that  its  composirion  was  going  on  about 
1400  B.C.  But  tbeie  dates  are  Ibemielves  given  in  wriiinp  of 
later  origin,  and  migbl  have  been  calculated  backwards.  We 
only  know  Ihat  the  Vedic  religion  had  been  al  work  long  before 
the  rise  o(  Buddhism  In  the  Cih  century  B.C.  Nevertheless,  the 
aniiquity  o[  the  Rit-Vcda.  allhough  ool  to  be  expressed  in 
flgurei,  ii  abundanlly  cslabllsbcd.  The  eariier  hymns  eihibit 
the  Aryans  on  tbe  north-wcslem  (itmlien  ol  India  jusl  starting 
on  Ibeir  king  journey.   They  show  us  the  Aryans  on  ihe  bank* 

each  other,  ■omellmei  united   against   the   "  black.skinned' 
aboriginet.    Caste,  in  ill  later  sense,  is  nnknowTL    Each  Isibet 
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of  a  family  is  the  priest  of  his  own  household.  The  chieftain 
acts  as  father  and  priest  to  the  tribe;  but  at  the  greater  festivals 
he  chooses  some  one  specially  learned  in  holy  offerings  to  conduct 
the  sacrifice  in  the  name  of  the  people.  The  chief  himself  seems 
to  have  been  elected.  Women  enjoyed  a  high  position,  and  some 
of  the  most  beautiful  hymns  were  composed  by  ladies  and 
queens.  Marriage  was  held  sacred.  Husband  and  wife  were 
both  *'  rulers  of  the  house  "  (^dampati),  and  drew  near  to  the 
gods  together  in  prayer.  The  burning  of  widows  on  their 
husbands'  funeral-pile  was  unknown,  and  the  verses  in  the 
Veda  which  the  Brahmans  afterwards  distorted  into  a  sanction 
for  the  practice  have  the  very  opposite  meaning. 

The  Aryan  tribes  in  the  Veda  are  acquainted  with  most  of  the 
metals.  They  have  blacksmiths,  coppersmiths  and  goldsmiths 
among  them,  besides  carpenters,  barbers  and  other  artisans. 
They  fight  from  chariots,  and  freely  use  the  horse,  although  not 
yet  the  elephant,  in  war.  They  have  settled  down  as  husband- 
men, till  their  fields  with  the  plough,  and  live  in  villages  or 
towns.  But  they  also  ding  to  their  old  wandering  life,  with 
their  herds  and  "  cattle-pens."  Cattle,  indeed,  still  form  their 
chief  wealth,  the  coin  (Lat.  puunia)  in  which  payments  of  fines 
are  made;  and  one  of  their  words  for  war  literally  means  "  a 
desire  for  cows."  They  have  learned  to  build  "  ships,"  perhaps 
large  river-boats,  and  seem  to  have  heard  something  of  the  sea. 
Unlike  the  modem  Hindus,  the  Aryans  of  the  Veda  ate  be^f, 
used  a  fermented  liquor  or  beer  made  from  the  soma  plant, 
and  offered  the  same  strong  meat  and  drink  to  their  gods. 
Thus  the  stout  Aryans  spread  eastwards  through  northern 
India,  pushed  on  from  behind  by  later  arrivals  of  their  own 
stock,  and  driving  before  them,  or  reducing  to  bondage,  the 
earlier  "  black-skinned  "  races.  They  marched  in  whole  com- 
munities from  one  river-valley  to  another,  each  house-father  a 
warrior,  husbandman  and  priest,  with  his  wife  and  his  little 
ones,  and  cattle. 

About  the  beginning  of  the  6th  century  B.C.  the  settled 
country  between  the  Himalaya  mountains  and  the  Nerbudda 
river  was  divided  into  sixteen  independent  states, 
some  monarchies  and  some  tribal  republics,  the  most 
important  of  which  were  the  four  monarchies  of 
Kosala,  Magadha,  the  Vamsas  and  Avanti.  Kosala,  the 
modem  kingdom  of  Oudh,  appears  to  have  been  the  premier 
state  of  India  in  600  B.C.  Later  the  supremacy  was  reft  from 
it  by  the  kingdom  of  Magadha,  the  modem  Behar  (q.v.).  South 
of  Kosala  Jay  the  kingdom  of  the  Vamsas,  and  south  of  that 
again  the  kingdom  of  Avanti.  In  the  north-west  was  Gandhara, 
on  the  banks  of  the  Indus,  in  the  neighbourhood  of  Peshawar. 
The  history  of  these  early  states  is  only  a  confused  record  of 
war  and  intermarriages,  and  is  still  semi-mythical.  The  list  of  the 
sixteen  states  ignores  everything  north  of  the  Himalayas,  south 
of  the  Vindhyas,  and  east  of  the  Ganges  where  it  turns  south. 

The  principal  cities  of  India  at  this  date  were  AyOdhyi,  the 
capital  of  Kosala  at  the  time  of  the  Ramayana,  though  it  after- 
wards gave  pla(X  to  Srftvastl,  which  was  one  of  the 
six  great  cities  of  India  in  the  time  of  Buddha: 
archaeologists  differ  as  to  its  position.  Baranasi,  the 
modem  Benares,  had  in  the  time  of  Megasthenes  a  circuit  of 
25  m.  Kosambi,  the  capital  of  the  Vamsas,  lay  on  the  Jumna, 
330  m.  from  Benares.  Rajagriha  (Rajgir),-  the  capital  of 
Magadha,  was  built  by  Bimbisara,  the  contemporary  of  Buddha. 
Ronika,  the  capital  of  Sovira,  was  an  important  centre  of  the 
coasting  trade.  Saketa  was  sometime  the  capital  of  Kosala. 
UjjayinI,  the  modem  Ujjain,  was  the  capital  of  AvantL  None 
of  these  great  cities  has  as  yet  been  properly  excavated. 

In  those  early  days  the  Aryan  trib«  were  divided  into  four 
soda!  grades  on  a  basis  of  colour:  the  Kshatriyas  or  nobles, 
who  claimed  descent  from  the  early  leaders;  the 
Brahmans  or  sacrificing  priests:  the  Vaisyas,  the 
peasantry;  and  last  of  ail  the  Sudras,  the  hewers 
of  wood  and  drawers  of  water,  of  non-Aryan  descent.  Even 
below  these  there  were  low  tribes  and  trades,  aboriginal  tribes 
and  slaves.  In  later  documents  mention  is  made  of  eighteen 
gjilds  of  work-people,  whose  names  are  nowhere  given,  but  they 
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probably  induded  workers  in  wood,  workers  in  metal,  workers 
in  stone,  weavers,  leather-workers,  potters,  ivory-workers, 
dyers,  fisher-folk,  butchers,  hunters,  cooks,  barbers,  flower- 
sellers,  sailors,  basket-makers  and  painters. 

It  is  supposed  that  sea-going  merchants,  mostly  Dravidians, 
and  not  Aryans,  availing  themselves  of  the  monsoons,  traded 
in  the  7th  century  B.C.  from  the  south-west  ports  of  India  to 
Babylon,  and  that  there  they  became  acquainted  with  a  Semitic 
alphabet,  which  they  brought  back  with  them,  and  from  vhkh 
all  the  alphabets  now  used  in  India,  Burma,  Siam  and  Ceylon 
have  been  gradually  evolved.  For  the  early  inscriptional  re- 
mains, see  Inscriptions:  India,  The  earliest  written  records 
in  India,  however,  are  Buddhist.  The  earliest  written  books  are 
in  Pali  and  Buddhist  Sanskrit. 

The  Bnddkia  Period, 

The  systems  called  Jainism  (see  Jains)  and  Buddhism  (fjr.) 
had  their  roots  in  prehistoric  philosophies,  but  were  founded 
respectivdy  by  Vardhamana  Mahavira  and  Gotama  Buddha, 
both  of  whom  were  preaching  in  Magadha  during  the  ceign  of 
Bimbisara  (c.  520  B.C.). 

During  the  next  two  hundred  years  Buddhism  spread  over 
northem  India,  perhaps  receiving  a  new  impulse  from  the 
Greek  kingdoms  in  the  Piujab.    About  the  middle  of  the  3rd 
century  B.C.  Asoka,  the  king  of  Magadha  or  Behar,  who  reigned 
from  264  B.C.  to  227  B.C.,  became  a  Malous  convert  to  Buddhism. 
He  is  said  to  have  supported  64,000  Buddhist  priests;  he  founded 
many  religious  houses,  and  his  kingdom  is  called  the  Land  of  the 
Monasteries  (Vihara  or  Behar)  to  this  day.  He  did  for  Buddhism 
what  Constantine  effected  for  Christianity;  he  organized  it  on 
the  basis  of  a  state  religioiu    This  he  accomplished  by  fiTe 
means-:— by  a  council  to  settle  the  faith,  by  edicts  promul^ting 
its  principles,  by  a  state  department  to  watch  over  its  purity, 
by  missionaries  to  spread  its  doctrines,  and  by  an  authoritative 
collection  of  its  sacred  books.    In  346  b.c.  Asoka  is  said  *  to 
have  convened  at  Pataliputra  (Patna)  the  third  Buddhist  council 
of  one  thousand  elders  (the  tradition  that  he  actually  convened 
it  rests  on  no  actual  evidence  that  we  possess).    Evil  men, 
taking  on  them  the  yellow  robe  of  the  order,  had  given  forth 
their  own  opinions  as  the  teaching  of  Buddha.    Such  heresies 
were  now  corrected;  and  the    Buddhism    of   southern    Asia 
praaically  dates  from  Asoka's  council.   In  a  numocr  of  edicts, 
both  before  and  after  the  synod,  he  published  throughout  India 
the  grand  principles  of  the  faith.    Such  edicts  are  still  found 
graven  deep  upon  pillars,  in  caves  and  on  rocks,   from  the 
Yusafzai  valley  beyond  Peshawar  on  the  north-western  frontier, 
through  the  heart  of  Hindustan,  to  Kathiawar  and  Mysore  <w 
the  south  and  Orissa  in  the  east.   Tradition  states  that  Asoka 
set  up  64,000  memorial  columns;  and  the  thirty-five  inscriptions 
extant  in  our  own  day  show  how  widely  these  royal  sermons  were 
spread  over  India.    In  the  year  of  the  council,  the  king  also 
founded  a  state  department  to  watch  over  the  purity  and  to 
direct  the  spread  of  the  faith.  A  minister  of  justice  and  rdigioa 
(Dharma  Mahamatra)  directed  its  operations;  and,  one  of  its 
first  duties  being  to  proselytize,  he  was  specially  chariged  with 
the  welfare  of  the  aborigines  among  whom  its  missionaries  were 
sent.    Asoka  did  not  think  it  enough  to  convert  the  inferior 
races  without  looking  after  their  material  interests.  Wells  were 
to  be  dug  and  trees  planted  along  the  roads;  a  system  of  medical 
aid  was  established  throughout  his  kingdom  and  the  conquered 
provinces,  as  far  as  Ceylon,  for  both  man  and  beast.    Oflken 
were  appointed  to  watch  over  domestic  life  and  public  morality, 
and  to  promote  instruction  among  the  women  as  well  as  the 
youth. 

Asoka  recognized  proselytism  by  peaceful  means  as  a  state 
duty.  The  rock  inscriptions  record  bow  he  sent  forth  mission- 
aries "to  the  utmost  limits  of  the  barbarian  countries,"  to 
"intermingle  among  all  unbelievers"  for  the  spread  of  religion. 
They  shall  mix  equally  with  Brahmans  and  beggars,  with  the 

'  The  historidty  of  this'convention.  not  now  usually  admitted  by 
scholars,  it  maintained  by  Bishop  Copleston  of  Calcutta  ia  hta 
Buddhism,  Primiiive  and  Prestnl  (1908). 
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dreaded  and  the  despised,  both  within  the  kingdom  "  and  in 
foreign  countries,  teaching  better  things."  Conversion  is  to  be 
effected  by  persuasion,  not  by  the  sword.  This  character  of  a 
proselytizing  faith  which  wins  its  victories  by  peaceful  means 
has  remained  a  prominent  feature  of  Buddhism  to  the  present 
day.  Asoka,  however,  not  only  took  measures  to  spread  the 
rcligioo;  he  also  endeavoured  to  secure  its  orthodoxy.  He 
ooUected  the  body  of  doctrine  into  an  authoritative  version,  in 
the  Magadhi  language  or  dialect  of  his  central  kingdom  in 
Bchar — a  version  which  for  two  thousand  years  has  formed  the 
canon  (pUakas)  of  the  southern  Buddhists. 

The  fourth  and  last  of  the  great  councils  was  held  in  Kashmir 
under  the  Kushan  king  Kanishka  (see  below).  This  council, 
which  consisted  of  five  hundred  members,  compiled  three  com- 
mentaries on  the  Buddhist  faith.  These  commentaries  supplied 
in  part  materials  for  the  Tibetan  or  northern  canon,  drawn  up 
at  a  subsequent  period.  The  northern  canon,  or,  as  the  Chinese 
proudly  call  it,  the  "  greater  vehicle  of  the  law,"  includes  many 
later  corruptions  or  developments  of  the  Indian  faith  as  originally 
embodied  by  Asoka  in  the  "  lesser  vehicle,"  or  canon  of  the 
southern  Buddhists. 

The  Kanishka  commentaries  were  written  in  the  Sanskrit 
language,  perhaps  because  the  Kashmir  and  northern  priests 
who  formed  his  council  belonged  to  isolated  Aryan  colonies, 
which  had  been  little  influenced  by  the  growth  of  the  Indian 
vernacular  dialects.  In  this  way  Kanishka  and  his  Kashmir 
council  became  in  some  degree  to  the  northern  or  Tibetan 
Buddhists  what  Asoka  and  his  council  had  been  to  the  Buddhists 
of  Ceylon  and  the  south.' 

Buddhism  never  ousted  Brahmanism  from  any  large  part  of 
India.  The  two  systems  co-existed  as  popular  teligions'  during 
more  than  a  thousand  years  (250  B.C.  to  about  a.o. 
800),  and  modem  Hinduism  is  the  joint  product  of 
both.  Certain  kings  and  certain  eras  were  intensely 
Buddhistic;  but  the  continuous  existence  of  Brah- 
manism is  abundantly  proved  from  the  time  o(  Alexander 
O  2  7  B-C)  downwards,  llie  historians  who  chronicled  his  march , 
and  the  Greek  ambassador  Megasthenes,  who  succeeded  them 
(300  B.C.)  in  their  literary  labours,  bear  witness  to  the  pre- 
dooiioance  of  the  old  faith  in  the  period  immediately  preceding 
Asoka.  Inscriptions,  local  legends,  Sanskrit  literature,  and  the 
drama  divlose  the  survival  of  Brahman  influence  during  the 
next  six  centuries  (350  b.c-a.d.  400).  From  a.o.  400  we  have 
the  evidence  of  the  Chinese  pilgrims,  who  toiled  through  Central 
Asia  into  India  as  the  birthplace  of  their  faith.  Fa-Hien  entered 
India  from  Afghanistan,  and  journeyed  down  the  whole  Gangetic 
valley  to  the  Bay  of  Bengal  in  a.d.  399-4x3.  He  fotmd  Brahman 
priests  equally  honoured  with  Buddhist  monks,  and  temples  to 
the  Indian  gods  side  by  side  with  the  religious  houses  of  his 
own  faith.  Hsilan  Tsang  also  travelled  to  India  from  China 
by  the  Central  Asia  route,  and  has  left  a  fuller  record  of  the 
state  of  the  two  religions  in  the  7th  century.  His  journey 
extended  from  aj>.  629  to  645*  and  everywhere  throughout  India 
be  found  the  two  faiths  eagerly  competing  for  the  suffrages  of 
the  people.  By  that  time,  indeed,  Brahmanism  was  beginning  to 
assert  itself  at  the  expense  of  the  other  religion.  The  monuments 
of  the  great  Buddhist  monarchs,  Asoka  and  Kanishka,  confronted 
him  from  the  time  he  neared  the  Punjab  frontier;  but  so  also 
did  the  temples  of  Siva  and  his  "  dread  "  queen  Bhima.  Through- 
out north-western  India  he  found  Buddhist  convents  and  monks 
sanoanded  by  "  swarms  of  heretics."  The  political  power  was 
also  divided,  although  Buddhist  sovereigns  predominated.  A 
Buddhist  monarch  ruled  over  ten  kingdoms  in  Afghanistan. 
At  Peshawar  the  great  monastery  built  by  Kanishka  was  de- 
serted, but  the  populace  remained  faithful  In  Kashmir  king 
and  people  were  devout  Buddhists,  under  the  teaching  of  five 
hundred  monasteries  and  five  thousand  monks.  In  the  country 
Identified  with  Jaipur,  on  the  other  hand,  the  inhabitants  were 
devoted  to  heresy  and  war. 


*  la  1909  the  cacavatfon  of  a  mined  ttupa  near  Peshawar  dts> 
dosed  a  CMiort,  with  an  tntcription  of  Kanishka,  and  containing 
of  bones  believed  to  be  those  of  Buddha  himself. 
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During  th^  next  few  centuries  Brahmanism  gradually  became 
the  ruling  religion.  There  are  legends  of  persecutions  instigated 
by  Brahman  reformers,  such  as  Kumarila  Bhatta  and 
Sankar-Acharjya.  But  the  downfall  of  Buddhism 
seems  to  have  resulted  from  natural  decay,  and  from 
new  movements  of  religious  thought,  rather  than 
from  any  general  suppression  by  the  sword.  Its  extinrtion  is 
contemporaneous  with  the  rise  of  Hinduism,  and  belongs  to  a 
subsequent  part  of  this  sketch.  In  the  ixth  century,  only 
outlying  sutes,  such  as  Kashmir  and  Orissa^  remained  faithful; 
and  before  the  Mahommedans  fairly  came  upon  the  scene 
Buddhism  as  a  popular  faith  had  disappeared  from  India. 
During  the  last  ten  centuries  Buddhism  has  been  a  banished 
religion  from  its  native  home.  But  it  has  won  greater  triumphs 
in  its  exile  than  it  could  ever  have  achieved  in  the  land  o(  its 
birth.  It  has  created  a  literature  and  a  religion  for  more  than 
a  third  of  the  human  race,  and  has  profoundly  affected  the 
beliefs  of  the  rest.  Five  hundred  millions  of  men,  or  35%  of 
the  inhabitanu  of  the  world,  still  follow  the  teaching  of  Buddha. 
Afghanistan,  Nepal,  Eastern  Turkestan,  Tibet,  Mongolia, 
Manchuria,  China,  Japan,  the  Eastern  Archipelago,  Siam, 
Burma,  Ceylon  and  India  at  one  time  marked  the  magnificent 
circumference  of  its  conquests.  Its  shrines  and  monasteries 
stretched  in  a  continuous  line  from  the  Caspian  to  the  Pacific, 
and  still  extend  from  the  confines  of  the  Russian  empire  to  the 
equatorial  archipelago.  During  twenty-four  centuries  Buddhism 
has  encountered  and  outlived  a  series  of  powerful  rivals.  At 
this  day  it  forms  one  of  the  three  great  religions  of  the  world, 
and  is  more  numerously  followed  than  either  Christianity  or 
Islam.  In  India  its  influence  has  survived  its  separate  existence: 
it  supplied  a  basis  upon  which  Brahmanism  finally  developed 
from  the  creed  of  a  caste  into  the  religion  of  the  people.  The 
noblest  survivals  of  Buddhism  in  India  are  to  be  found,  not 
among  any  peculiar  body,  but  in  the  religion  of  the  people; 
in  that  principle  of  the  brotherhood  of  man,  with  the  reassertion 
of  which  each  new  revival  of  Hinduism  starts;  in  the  asylum 
which  the  great  Hindu  sects  afford  to  women  who  have  fallen 
victims  to  caste  rules,  to  the  widow  and  the  out-caste;  in  the 
gentleness  and  charity  to  all  men,  which  takes  the  place  of  a 
poor-law  in  India,  and  gives  a  high  significance  to  the  half 
satirical  epithet  of  the  "  mild  "  Hindu. 

Hindu  Period. 

The  external  history  of  India  may  be  considered  to  begin 
with  the  Greek  invasion  in  327  B.C.  Some  indirect  trade  be- 
tween India  and  the  Levant  seems  to  have  existed  from  very 
ancient  times.  Homer  was  acquainted  with  tin  and  other 
articles  of  Indian  merchandise  by  their  Sanskrit  names;  and 
a  long  list  has  been  made  of  Indian  products  mentioned  in  the 
Bible.  In  the  time  of  Darius  (see  Persia)  the  valley  of  the 
Indus  was  a  Persian  satrapy.  But  the  first  Greek  historian  who 
speaks  dearly  of  India  was  Hecataeus  of  Miletus  (549-486  B.C.); 
the  knowledge  of  Herodotus  (450  B.C.)  ended  at  the  Indus; 
and  Cteslas,  the  physician  (401  B.C.),  brought  back  from  his 
residence  in  Persia  only  a  few  facts  about  the  products  of  India, 
its  dyes  and  fabrics,  its  monkeys  and  parrots.  India  to  the 
east  of  the  Indus  was  first  made  known  In  Europe  by  the 
historians  and  men  of  science  who  accompanied  Alexander  the 
Great  in  327  B.C.  Their  narratives,  although  now  lost,  are  con- 
densed in  Strabo,  Pliny  and  Arrian.  Soon  afterwards  Megas- 
thenes, as  Greek  ambassador  resident  at  a  court  in  Bengal 
(306*398  B.C.),  had  opportunities  for  the  closest  observation. 
The  knowledge  of  the  Greeks  and  Romans  concerning  India 
practically  dates  from  his  researches,  300  B.C. 

Alexander  the  Great  entered  India  early  in  327  B.C.  Crossing 
the  lofty  Khawak  and  Kaoshan  passes  of  the  Hindu  Kush,  he 
advanced  by  Alexandria,  a  city  previously  founded 
in  the  Koh-i-Daman,  and  Nicaea,  another  dty  to  HS^^g 
the  west  of  Jalalabqd,  on  the  road  from  Kabul  to  mvtk, 
India.  Thence  he  turned  eastwards  through  the 
Kunar  valley  and  Bajour,  and  crossed  the  Couraios  (Panjkora) 
river.   Here  he  laid  siege  to  Mount  Aomos,  which  ti  identified 
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by  some  authorities  with  the  modem  Mahaban,  though  this 
identification  was  rejected  by  Dr  Stein  after  an  exhaustive 
survey  of  Mount  Mahaban  in  1904.  Alexander  crossed  the 
Indus  at  Ohind,  16  m.  above  Altodc,  receiving  there  the  sub- 
mission of  the  great  city  of  Taxila,  which  is  now  represented 
by  miles  of  ruins  near  the  modem  RawalpindL  Crossing  the 
Hydaspcs  (Jhelum)  he  defeated  Poms  in  a  great  batik,  and 
Crossing  the  Accsines  (Chenab)  near  the  foot  of  the  hills  and  the 
Hydraotes  (Ravi),  reached  the  Hyphasb  (Beas).  Here  he  was 
obliged  by  the  temper  of  his  army  to  retrace  his  steps,  and 
retreat  to  the  Jhelum,  whence  he  sailed  down  the  river  to  its 
confluence  with  the  Indus,  and  thence  to  Patala,  probably  the 
modem  Hyderabad.  From  Patala  the  admiral  Nearchos  was 
to  sail  round  the  coast  to  the  Euphrates,  while  Alexander 
himself  marched  through  the  wilds  of  Gedrosia,  or  modern 
Makran.  Ultimately,  after  suffering  agonies  of  thirst  in  the 
desert,  the  army  made  its  way  back  to  the  coast  at  the  modem 
harbour  of  Pasin,  whence  the  return  to  Susa  in  Persia  was 
comparatively  easy. 

During  his  two  years'  campaign  in  the  Punjab  and  Sind, 
Alexander  captured  no  province,  but  he  made  alliances,  founded 
cities  and  planted  garrisons.  He  had  transferred  much  territory 
to  chiefs  and  confederacies  devoted  to  his  cause;  every  petty 
court  had  its  Greek  faction;  and  the  detachments  which  be 
left  behind  at  various  positions,  from  the  Afghan  frontier  to 
the  Beas,  and  from  near  the  base  of  the  Himalaya  to  the  Sind 
delta,  were  visible  pledges  of  his  retum.  At  Taxila  (Dehri- 
Shahan)  and  Nicaea  (Mong)  in  the  northem  Punjab,  at  Alexandria 
(Uchch)  in  the  southem  Punjab,  at  Patala  (Hyderabad)  in  Sind, 
and  at  other  points  along  his  route,  he  established  military  settle- 
ments of  Greeks  or  allies.  A  large  body  of  his  troops  remained 
in  Bactria;  and,  in  the  partition  of  the  empire  which  followed 
Alexander's  death  in  323  B.C.,  Bactria  and  India  eventually 
fell  to  Seleucus  Nicator,  the  founder  of  the  Syrian  monarchy 
(see  SELEUcm). 

Meanwhile  a  new  power  had  arisen  in  India.  Among  the 
Indian  adventurers  who  thronged  Alexander's  camp  in  the 
Punjab,  each  with  his  plot  for  winning  a  kingdom 
or  crushing  a  rival,  Chandragupta  Maurya,  an  exile 
from  the  Gangetic  valley,  seems  to  have  played  a 
somewhat  ignominious  part.  He  tried  to  tempt  the 
wearied  Greeks  on  the  banks  of  thc.Beas  with  schemes  of  conquest 
in  the  rich  south-eastem  provinces;  but,  having  personally 
offended  their  leader,  he  had  to  fiy  the  camp  (326  b.c.).  In 
the  confused  years  which  followed,  he  managed  with  the  aid  of 
plundering  bands  to  form  a  kingdom  on  the  ruins  of  the  Nanda 
dynasty  in  Magadha  or  Behar  (321  B.C.).  He  seized  the  capital, 
Pataliputra,  the  modem  Patna,  established  himself  firmly  in 
the  Gangetic  valley,  and  compelled  the  north-westem  princi- 
palities, Greeks  and  natives  alike,  to  acknowledge  his  suzerainty. 
While,  therefore,  Seleucus  was  winning  his  way  to  the  Syrian 
monarchy  during  the  eleven  years  which  followed  Alexander's 
death,  Chandragupta  was  building  up  an  empire  in  northem 
India.  Seleucus  reigned  in  Syria  from  312  to  280  B.C.,  Chandra- 
gupta in  the  Gangetic  valley  from  321  to  296  B.C.  In  312  B.C. 
the  power  of  both  had  been  consolidated,  and  the  two  new 
sovereignties  were  brought  face  to  face..  In  that  year  Seleucus, 
having  recovered  Babylon,  proceeded  to  re-establish  his  authority 
in  Bactria  iq.v,)  and  the  Punjab.  In  the  latter  province  he 
found  the  Greek  influence  decayed.  Alexander  had  left  behind 
a  mixed  force  of  Greeks  and  Indians  at  Taxila.  No  sooner  was 
he  gone  than  the  Indians  rose  and  slew  the  Greek  govemor; 
the  Macedonians  massacred  the  Indians;  a  new  govemor, 
sent  by  Alexander,  murdered  the  friendly  Punjab  prince,  Poms, 
and  was  himself  driven  out  of  the  country  by  the  advance  of 
Chandragupta  from  the  Gangetic  valley.  Seleucus,  after  a 
war  with  Chandragupta,  determined  to  ally  himself  with  the 
new  power  in  India  rather  than  to  oppose  iL  In  retum  for 
five  hundred  elephants,  he  ceded  the  Greek  settlements  in 
the  Punjab  and  the  Kabul  valley,  gave  his'daughter  to  Chandra- 
gupta in  marriage,  and  stationed  an  ambassador,  Megasthenes, 
at  the  Gangetic  court  (302  b.c.).  Chandragupta  became  familiar 


to  the  Greeks  as  Sandrocottus,  king  of  the  Prasil;  bis 
Patah'putrm  was  called  by  them  Palimbothra.  On  the  other 
hand,  the  names  of  Greeks  and  kings  of  Grecian  dynasties 
appear  in  the  rock  inscriptions,  under  Indian  forms. 

Previous  to  the  time  of  Megasthenes  the  Credc  idea  of  Tmfia  was 
a  very  vmgue  one.  Their  historians  spoke  <^  two  daaaes of  Indian*— 
certain  mountainous  tribes  who  dwdt  in  northern  Afghaaastaa  under 
the  Caucasus  or  Hindu  Kush,  and  a  maritime  race  thnng  00  the  coast 
of  Baluchistan.  Of  the  India  of  modem  geograohy  lying  beyood  the 
Indus  they  practically  knew  nothing.  It  was  this  India  to  the  east  of 
the  Indus  that  Mmsthenes  opened  up  to  the  western  world.  He 
describes  the  clasuncatioa  of  the  people,  dividing  them,  however, 
into  seven  castes  instead  of  four,  namely,  philosophers,  huabuid- 
men.  shepheids,  artisans,  soldiers,  inspectors  and  the  oounadhm 
of  the  king.  The  ()hilosophers  were  the  Brahmans,  and  the  pre- 
scribed stages  of  their  life  are  indicated.  Megasthenes  draws  a  dis- 
tinction between  the  Brahmans  (hprnxptifn)  and  the  Saraiaaae 
(Z»fi§tijftii),  from  which  some  scholars  have  inferred  that  tte  Bud- 
dhist Sarmanas  were  a  recognized  class  fifty  yean  before  the  Gonodl 
of  Asoka.  But  the  Samunae  also  include  Brahmans  in  the  firat 
and  third  stages  of  their  life  as  students  and  forest  redoses.  The 
inspectors  or  uxth  class  of  Megasthenes  have  been  identified  widi 
Asoka's  Makamatra  and  hjs  Buddhist  inspectors  of  mofals. 

The  Creek  ambassador  observed  with  admiratum  the  abaeace  of 
slavery  in  India,  the  chastity  of  the  womeUj  and  the  courage  of  the 
men.  In  valour  they  excelled  all  other  Asiatics;  they  required  no 
locks  to  their  doors;  above  all,  no  Indian  was  ever  known  to  tell  a 
lie.  Sober  and  industrious,  good  farmers  and  skilful  artisaasi,  they 
scarcely  ever  had  recourse  to  a  lawsuit,  and  lived  peaceably  under 
their  native  chiefs.  The  kingly  government  is  portrayed  ahnost  as 
described  in  Mano,  with  its  neineditary  castes  of  oouncSlors  and 
soldiers.  Megasthenes  mentions  that  India  was  divided  into  one 
hundred  and  eighteen  kingdoms;  some  of  which,  such  as  that  of  tiw 
Prasii  under  Chandragupta,  exercised  suzenun  powets.  The  vfflage 
system  Is  well  described,  each  little  ruxal  unit  seeming  to  be  an  is- 
ocpendent  republic.  Megasthenes  remarked  the  exemption  of  the 
husbandmen  (Vaisyas)  from  war  and  public  services,  and  canmcr- 
atcs  the  dyes,  fibres,  fabricsmnd  products  (animal,  vegetable  and 
mineral)  of  India.  Husbandry  depended  on  the  periodical  rains; 
and  forecasts  of  the  weather,  with  a  view  to  "  make  adequate  pro- 
vision against  a  coming  deficiency,**  formed  a  spedal  duty  of  the 
Brahmans.  "  The  philosopher  who  errs  in  his  prfdictions  observes 
silence  for  the  rest  of  his  lile." 

Before  the  year  300  B.C.  two  powerful  monarchies  had  thus 
begun  to  act  upon  the  Brahmanism  of  northem  India,  from  the 
east  and  from  the  west.  On  the  east,  in  the  Gangetic  valley^ 
Chandragupta  (320-296  B.c.)  firmly  consolidated  the  dynasty 
which  during  the  next  century  produced  Asoka  (264-228  or 
227  B.C.),  and  established  Buddhism  throughout  India.  On 
the  west,  the  Seleudds  diffused  Greek  influences,  and  sent  forth 
Graeco-Bactrian  expeditions  to  the  Punjab.  Antlochus  Theos 
(grandson  of  Seleucus  Nicatoi)  and  Asoka  (grandson  of  Chamlra* 
gupta),  who  ruled  these  two  monarchies  in  the  3rd  century  bxl, 
made  a  treaty  with  each  other  (256).  In  the  next  centoxy 
Eucratidcs,  king  of  Bactria,  conquered  as  far  as  Aloouider'a 
royal  city  of  Patala,  and  possibly  sent  expeditions  into  CUtcfa 
and  Gujarat,  i8i-x6i  B.C.  Of  the  Graeco-Indian  moaarcfas, 
Mcnander  {q.v.)  advanced  farthest  into  north-westem  India, 
and  his  coins  are  found  from  Kabul,  near  which  he  probably 
had  his  capital,  as  far  as  Muttra  on  the  Jumna.*  The  Buddhist 
dynasty  of  Chandragupta  profoundly  modified  the  religioii  of 
northem  India  from  the  east;  the  Seleucid  empire,  with  its 
Bactrian  and  later  offshoots,  deeply  influenced  the  science  and 
art  of  Hindustan  from  the  west. 

Brahman  astronomy  owed  much  to  Ihe  Greeks,  and  what 
the  Buddhists  were  to  the  architecture  of  northem  India,  that 
the  Greeks  were  to  its  sculpture.  Greek  faces  and 
profiles  constantly  occur  in  ancient  Buddhist  statuary,  ___ 
and  enrich  almost  all  the  larger  museums  in  India.  •• , 
The  purest  specimens  have  been  found  in  the  North- 
west frontier  province  (the  ancient  Gandhan)  and  the  Ponjah, 
where  the  Greeks  settled  in  greatest  force.  As  we  proceed 
eastward  from  the  Punjab,  the  Greek  type  begins  to  fade. 
Purity  of  outline  gives  place  to  lusdousness  of  fona.    In  the 


'In  1909  an  inscription  in  Brahm!  charscters  was  discovered 

Bhilsa  in  Central  India  recording  the  name  of  a  Greek,  Hetiodoras. 
He  describes  himself  as  a  worshipper  of  Bhagavata  (  ■■Vishnn),  and 
states  that  he  had  come  from  Taxila  in  the  name  ol  the  great  ka^ 
Aoiialcidas,  who  is  known  from  his  coins  to  have  lived  c  170  bjc 
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fcmak  figures,  the  artnti  tnist  more  and  more  to  swelling 
toeasts  sad  towering  chignons,  and  load  the  neck  with  con- 
stantly accumulating  jewels.  Nevertheless,  the  Grecian  type 
of  countenance  long  survived  in  Indian  art.  It  b  entirely 
unlike  the  present  coarse  conventional  ideal  of  sculptured 
beauty,  and  may  even  be  traced  in  the  delicate  profiles  on  the 
«xa]led  sua  temple  at  Kanarak,  built  in  the  lath  century  A.D. 
on  the  remote  Orbsa  shore. 

Chandragupta  (q.9.)  was  one  of  the  greatest  of  Indian  kings. 
Tbe  dominions  that  he  had  won  back  from  the  Greeks  he  ad- 
ministered with  equal  power.  He  maintained  an 
army  of  600,000  infantry,  30,000  horsemen,  36,000 
men  with  the  elephants,  and  34,000  men  wiih  the 
chariots,  which  was  controlled  by  an  elaborate  war- 
office  qrstem.  The  account  given  of  his  rdgn  by  Megasthencs 
makes  him  better  known  to  us  than  any  other  Indian  monarch 
down  to  the  time  of  Akbar.  In  297  b.c.  he  was  succeeded  by  his 
SMI,  Biodusara,  who  is  supposed  to  have  extended  his  dominions 
down  to  Madras.  la  372  b.c.  he  in  turn  was  succeeded  by  Asoka, 
die  Buddhist  emperor,  the  religious  side  of  whose  reign  has 
already  been  described.  Asoka's  empire  included  the  greater 
part  of  Afghanistan,  a  large  part  of  Baluchistan,  Sind,  Kashmir, 
Nepal,  Bengal  to  the  mouths  of  the  Ganges,  and  peninsular 
India  down  to  the  Palar  river.  After  Asoka  the  Mauryas  dwindled 
away,  and  the  last  'Of  them,  Brihadratha,  was  treacherously 
assaiBinsted  ia  184  B.C  by  his  commander-in-chief,  Pushya- 
mitra  Songa,  who  founded  the  Sunga  dynasty. 

Doling  the  2nd  century  b.&  north-western  India  was  invaded 
and  partially  conquered  by  Antiochus  III.  the  Great,  Demetrius 
iq.9.),  Eucratides  {q.9.)  and  Menander  (q.9.).  With 
the  last  of  these  Pusbyamitra  Sunga  waged  successful 
war.  driving  him  from  the  Gangetic  valley  and  con- 
fining him  to  his  conquests  in  the  west.  Pushyamitra 
established  his  own  panimountcy  over  northern 
India;  but  his  reiga  is  mainly  memorable  as  marking  the 
beginidng  of  the  Brahmanical  reaction  against  Buddhism,  a 
leactioB  which  Pushyamitra  Is  said  to  have  forwarded  not  only 
by  the  peaceful  revival  of  Hindu  rites  but  by  a  savage  persecution 
of  the  Buddhist  monks.  The  Sunga  dynasty,  after  Usting  112 
years,  was  succeeded  by  the  Kanva  dynasty,  which  lasted  45 
years,  ie.  uatO  about  .27  B.&,  when  it  was  overthrown  by  an 
wnknowB  king  of  the  Andhn  dynasty  of  the  Satavahanas,  whose 
power,  originating  in  the  deltas  of  the  Godavari  and  Kistna 
rivets,  by  AJ>.  300  had  spread  across  India  to  .Nasik  and  gradu- 
ally poshed  its  way  northwards. 

Abovt  AJK  100  there  appeared  in  the  west  three  foreign  tribes 
bom  the  north,  who  conquered  the  native  population  and 
cstablbhed  themselves  in  Malwa,  Gujarat  and  Kathia- 
war.  These  tribes  were  the  Sakas,  a  horde  of  pastoral 
Domads  from  Central  Asia  (see  Saka),  the  Pahlavas, 
vbose  BBfflc  is  supposed  to  be  a  corruption  of  '*  Parthiva  " 
0*.^.  Pmhians  of  Persia),  and  the  Yavanas  (lonians),  i.e. 
fofcignefs  from  the  old  Indo-Greek  kingdoms  of  the  north 
west  frontier,  all  of  whom  had  been  driven  southwards  by  the 
Yoe-cbi  {q.9.).  Their  rulers,  of  whom  the  first  to  be  mentioned  is 
Bbuflsaka.  of  the  Kshaharata  family,  took  the  Persian  title  of 
satrap  (Kshatrapa).  They  were  hated  by  the  Hindus  as  bar- 
barians who  disregarded  the  caste  system  and  despised  the 
bcrfy  hw,  and  for  centuries  an  intermittent  struggle  continued 
betwieea  the  satraps  and  the  Andhras,  with  varying  fortune. 
FioaBy,  however,  about  a.d.  336,  the  Andhra  dynasty,  after  an 
custeace  of  some  460  years,  came  to  an  end,  under  circum- 
stances of  which  no  record  remains,  and  their  place  in  western 
India  was  taken  by  the  Kshaharata  satraps,  until  the  last  of 
then  was  overthrown  by  Chaadngupta  Vikiamaditya  at  the 
doae  of  the  4th  century. 

Ueaawhile.  the  Yue<hi  had  themselves  crossed  the  Hindu 
Kash  to  the  invasion  of  north-western  India  (see  Yut-Ciii). 
They  were  origlnaDy  divided  into  five  tribes,  which  were  united 
the  rule  of  Kadphises  I.^  (?  a.d.  4S-8s),  the  founder  of 

*  Thii  is  the  conventloaal  European  form  of  the  name.    For  other 
Yvi-Cn. 


the  Kushan  dynasty,  who  conquered  the  Kabul  valley,' 
annihilating  what  remained  there  of  the  Greek  dominion, 
and  swept  away  the  petty  Indo-Greek  and  Indo-  y.^ 
Parthian  principalities  on  the  Indus.  His  successon  Ka*hma 
completed  the  conquest  of  north-western  India  from  the  tkt—»»r 
delta  of  the  Indus  eastwards  probably  as  far  as  Benares.  j;j°'  ^ 
One  effect  of  the  Yue-chi  conquests  was  to  open  up 
a  channel  of  commerce  with  the  Roman  empire  by  the  northern 
trade  routes;  and  the  Indian  embassy  which,  according  to  Dion. 
Cassius  (ix.  58),  visited  Trajan  after  his  arrival  at  Rome  in 
A.D. 99,  was  probably*  sent  by  Kadphises  II.  (Ooemokadphises) 
to  announce  his  conquest  of  north-western  India.  The  masH 
celebrated  of  the  Kustian  kings,  however,  was  Kanishka,  whose 
date  is  still  a  matter  of  controversy.*  From  his  capital  at 
Purushapura  (Peshawar)  he  not  only  muntaincd  his  hold  on 
north-western  India,  but  conquered  Kashmir,  attacked  Patali- 
putra,  carried  on  a  successful  war  with  the  Parthians,  and  led 
an  army  across  the  appalling  passes  of  the  Taghdumbash  Pamir 
to  the  conquest  of  Kashgar,  Yarkand  and  Khotan.  It  is  not, 
however,  as  a  conqueror  that  Kanishka  mainly  lives  on  in 
tradition,  but  as  a  Buddhist  monarch,  second  in  reputation  only 
to  Asoka,  and  as  the  convener  of  the  celebrated  council  of 
Kashmir  already  mentioned. 

The  dynasties  of  the  Andhras  in  the  centre  and  south  and  of 
the  Kushans  in  the  north  came  to  an  end  almost  at  the  same 
time  (c.  A.D.  336-225  respectively).  The  history  of  India 
during  the  remainder  of  the  3rd  century  is  all  but  a  blank,  a 
confused  record  of  meaningless  names  and  disconnected  events; 
and  it  is  not  until  the  opening  of- the  4th  century  that  the  veil 
is  lifted,  with  the  rise  to  supreme  power  in  Magadha  (a.d.  320) 
of  Chandragupta  I.,  the  founder  of  the  Gupta  dynsisty  and 
empire  (see  Gtn*TA),  the  most  extensive  since  the  days  of 
Asoka.  He  was  succeeded  by  Chandragupta  II.  Vikramaditya, 
whose  court  and  administration  are  described  by  the  Chinese 
pilgrim  Fa-hicn,  and  who  is  supposed  to  have  been  the  original 
of  the  mythical  king  Vikramaditya,  who  figures  hrgely  in 
Indian  legends.  The  later  Guptas  were  overwhelmed  {c.  470) 
by  the  White  Huns,  or  Ephthalites  (9.V.),  who  after  breaking 
the  power  of  Persia  and  assailing  the  Kushan  kingdom  of  Kabul, 
had  poured  into  India,  conquered  Sind,  and  established  their 
rule  as  far  south  as  the  Nerbudda.  The  dominion  of  the  Huns 
in  India,  as'  elsewhere,  was  a  mere  organization  for  brigandage 
on  an  imperial  scale  and  it  did  not  long  survive.  It  was  shaken 
(c.  S-S)  by  the  defeat,  at  the  hands  of  tributary  princes  goaded 
to  desperation,  of  Mihiragula,  the  most  powerful  and  blood- 
thirsty of  its  rulers — the  "  Attila  of  India.''  It  collapsed  with 
the  overthrow  of  the  central  power  of  the  White  Huns  on  the 
Oxus  (c.  565)  by  the  Turks.  Though,  however,  this  stopped  the 
incursions  of  Asiatic  hordes  from  the  north-west,  and  India 
was  to  remain  almost  exempt  from  foreign  invasion  for  some 
500  years,  the  Ephthalite  conquest  added  new  and  permanent 
elcmenu  to  the  Indian  population.  After  the  fall  of  the  central 
power,  the  scattered  HuniUsh  settlers,  like  so  many  before  them, 
became  rapidly  Hinduised,  and  are  probably  the  ancestors  of 
some  of  the  most  famous  Rajput  dans.* 

The  bst  native  monarch,  prior  to  the  Mahommedan  conquest, 
to  establish  and  maintain  paramount  power  In  the  north  was 
Harsha,  or  Harshavardhana  (also  known  as  Siladitya),  for 
whose  reign  (606-648)  full  and  trustworthy  materials  exist  in 
the  book  of  travels  written  by  the  Chinese  pilgrim  HsOan  Tsang 
and  the  Hviha-tharila  (Deeds  of  Harsha)  composed  by  Bana, 
a  Brahman  who  lived  at  the  royal  court.  Harsha  was  the 
younger  son  of  the  raja  of  Thanesar,  and  gained  his  fint  ex- 
perience of  campaigning  while  still  a  boy  in  the  successful  wan 


•  V.  A.  Smith.  Uarly  HiU.  of  India,  p.  338. 


Smith  {Imp.  Cat.  of  India,  The  Indian  Empire,  cd.  IQ08,  vol.  in 
p.  2S0.  note)  dissents  from  this  view,  which  n  also  hdd  by  Dr  Otto 
Frenke  of  Berlin,  statins  that  Dr  Stein's  disroveries  in  Chiacae 
Turkestan  *'  strongly  confirm  the  view  "  held  by  himself. 
*  See  V.  A.  Smiui,  op,  cU,  pp.  397,  Ac. 


400 


INDIA 


IMAHOMMEDAN  PERIOD 


by  his  father  and  brother  against  the  Huss  on  the  north- 1 
n  frontier.    After  the  treacherous  murder  of  his  brother 


waged 
western 

by  Sasanka,  king  of  Central  Bengal,  he  was  confirmed  as  raja, 
though  still  very  young,  by  the  nobles  of  Thanesar  in  606, 
though  it  would  appear  that  his  effective  rule  did  not  begin  tiU 
six  years  later.^  His  first  care  was  to  revenge  his  brother's 
death,  and  though  it  seems  that  Sasanka  escaped  destruction 
for  a  while  (he  was  still  ruling  in  619),  Harsha's  experience  of 
warfare  encouraged  him  to  make  preparations  for  bringing  all 
India  under  his  sway.  By  the  end  of  five  and  a  half  years  he 
had  actually  conquered  the  north-western  regions  and  also, 
probably,  part  of  BengaL  After  this  he  reigned  for  34)  years, 
devoting  most  of  his  energy  to  perfecting  the  administration  of 
his  vast  dominions,  which  he  did  with  such  wisdom  and  liberality 
as  to  earn  the  commendation  of  Hsttan  Tsang.  In  his  campaigns 
he  was  almost  uniformly  successful;  but  in  his  attempt  to 
conquer  the  Deccan  he  was  repulsed  (6ao)  by  the  Chalukya 
king,  Pulikean  II.,  who  successfully  prevented  him  from  forcing 
the  passes  of  the  Nerbudda.  Towards  the  end  of  his  reign 
Harsha's  empire  embraced  the  whole  basin  of  the  Ganges  from 
the  Himalayas  to  the  Nerbudda,  including  Nepal,*  besides 
Malwa,  Gujarat  and  Surashtra  (Kathiawar);  while  even  Assam 
(Kamarupa)  was  tributary  to  him.  The  empire,  however,  died 
with  its  founder.  His  benevolent  despotism  had  healed  the 
wounds  inflicted  by  the  barbarian  invsiders,  and  given  to  his 
subjects  a  fahe  feeling  of  security.  For  he  left  no  heir  to 
carry  on  his  work;  his  death  "loosened  the  bonds  which 
restrained  the  disruptive  forces  always  ready  to  operate  in 
India,  and  allowed  them  to  produce  their  normal  result,  a 
medley  of  petty  states,  with  ever-varying  boundaries,  and 
engaged  in  unceaung  internecine  war."  * 
:  In  the  Deccan  the  middle  of  the  6th  century  saw  the  rise  of 
the  Chalukya  dynasty,  founded  by  Pulikesin  I.  about  aj>.  550. 
The  most  famous  monarch  of  this  line  was  Pulikesin 
II.,  who  repelled  the  inroads  of  Harsha  (aj>.  620), 
and  whose  court  was  visited  by  HsUan  Tsang  (a.d. 
640);  but  in  A.D.  642  he  was  defeated  by  the  Pallavas  of  Con- 
jeeveram,  and  though  his  son  Vikramaditya  I.  restored  the 
fallen  fortunes  of  his  family,  the  Chalukyas  were  finally  super- 
seded by  the  Rashtrakutas  about  a.d.  750.  The  Kailas  temple 
at  Ellora  was  built  in  the  reign  of  Krishna  I.  (c.  a.o.  760).  The 
last  of  the  Rashtrakutas  was  overthrown  in  a.d.  973  by  Taila  II., 
a  scion  of  the  old  Chalukya  stock,  who  founded  a  second  dynasty 
known  as  the  Chalukyas  of  Kalyani,  which  lasted  like  its  pre- 
decessor for  about  two  centuries  and  a  quarter.  About  a.o. 
1000  the  Chalukya  kingdom  suffered  severely  from  the  invasion 
of  the  Chola  king,  Rajaraja  the  Great.  Vikramanka,  the  hero 
of  Bilhana's  historical  poem,  came  to  the  throne  in  a.d.  1076 
and  reigned  for  fifty  years.  After  his  death  the  Chalukya  power 
declined.  During  the  i3th  and  X3th  centuries  a  family  called 
Hoysala  attained  considerable  prominence  in  the  Mysore  country, 
but  they  were  overthrown  by  Malik  Kafur  in  a.o.  1310.  The 
Yadava  kings  of  Deogiri  were  descendants  of  feudatory  nobles 
of  the  Chalukya  kingdom,  but  they,  like  the  Hoysalas,  were 
overthrown  by  Malik  Kafur,  and  Ramachandra,  the  last  of  the 
line,  was  the  last  independent  Hindu  sovereign  of  the  Deccan. 

According  to  ancient  tradition  the  kingdoms  of  the  south 
were  three — Pandya,  Chola  and  Chera.  Pandya  occupied  the 
extremity  of  the  peninsula,  south  of  Pudukottai, 
Chola  extended  northwards  to  Nellore,  and  Chera 
oitf  by  to  the  west,  including  Malabar,  and  is  identified 
^^'^^  with  the  Kerala  of  Asoka.  All  three  kingdoms  were 
occupied  by  races  speaking  Dravidian  languages.  The  authentic 
history  of  the  south  does  not  begin  until  the  9th  and  loih 
centuries  a.d.,  though  the  kingdoms  are  known  to  have  existed 
in  Asoka's  time. 

The  most  ancient  mention  of  the  name  Pandya  occurs  in  the 
4th  century  B.C.,  and  in  Asoka's  time  the  kingdom  was  inde- 

*  His  era,  however,  is  dated  from  606. 

*So  V.  A.  Smith,  op.  cit.  p.  314,  who  on  this  point  differs  from 
^"ivain  Levi  and  Ettinghauaen. 

nr  Harsha's  reign  ace  Smith,  op.  cil.  xiti.  311-331. 
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pendent,  but  no  early  records  survive,  the  inscriptions  of  the 
dynasty  being  of  late  date,  while  the  long  Usu  of  kings  m 
Tamil  literature  are  untrustworthy.  During  the  eariy 
centuries  of  the  Christian  era  the  Pandya  and  Chera 
kingdoms  traded  with  Rome.  The  most  ancient 
Pandya  king  to  whom  a  definite  date  can  be  ascribed  is 
Rajasimha  (c.  a.o.  920).  Records  begin  towards  the  end  of  the 
X2th  century,  and  the  dynasty  can  be  traced  fnnn  then  tSl  the 
middle  of  the  x6th  century.  The  most  conspicuous  event  in  its 
history  was  the  invasion  by  the  Sinhalese  armies  of  Parakra ma- 
bahu,  king  of  Ceylon  (c.  aj>.  1x75).  The  eariy  records  oC  the 
Chera  kingdom  are  still  more  meagre;  and  the  authentic  list 
of  the  rajas  of  Travancore  does  not  be^^  till  aj).  1335,  and  the 
rajas  of  Cochin  two  centuries  later. 

The  Chola  kingdom,  like  the  Pandya,  is  mentioned  by  the 
Sanskrit  grammarian  Katyayana  in  the  4th  century  B.C.,  and 
was  recognized  by  Asoka  as  independent.  The 
dynastic  history  of  the  Cholas  begins  about  a.d.  ^, 
and  is  known  from  then  until  its  decline  in  the  middle 
of* the  13th  century.  During  those  four  ^nturies 
their  history  is  intertwined  with  that  of  the  Pallavas, 
Chalukyas,  Rashtrakutas  and  other  minor  dynasties.  In  ask 
640  the  Chola  country  was  visited  by  Hsiian  Tsang,  but  the 
country  at  that  Ume  was  desolate,  and  the  dynasty  of  small 
importance.  In  a.o.  985  Rajaraja  the  Great  came  to  Uic  throtie, 
and  after  a  reign  of  twenty-seven  years  died  the  paramount 
ruler  of  southern  India.  He  conquered  and  annexed  the  island 
of  Ceylon,  and  was  succeeded  by  four  equally  vigorous  noembeis 
of  the  dynasty;  but  after  the  time  of  Vikrama  (ajd.  xiso)  the 
Chola  power  gradually  declined,  and  was  practically  extinguished 
by  Malik  Kafur. 

The  name  of  the  Pallavas  appears  to  be  identical  with  that 
of  the  Pahlavas,  a  foreign  tribe,  frequently  mentioned  in 
scriptions  and  Sanskrit  literature.     It  is  supposed, 
therefore,  that  the  Pallavas  came  from  the  north, 
and  gradually  worked  their  way  down  to  Malabar 
and  the  Coromandel  coast.    When  first  beard  of  in 
the  2nd  century  a.o.  they  are  a  ruling  race.  The  Pallavas ; 
like  the  Mahrattas  in  later  times,  to  have  imposed  tribute  oa 
the  territorial  goverxunents  of  the  coimtry.    The  first  PaBava 
king  about  whom  anything  substantial  is  known  was  Si'va- 
skanda-varman  (c.  a.o.  xso),  whose  capital  was  Kanchi  (Con- 
jeevetam),  his  power  extending  into  the  Telugu  country  as  fax 
as  the  Kistna  river.    Two  centuries  later  Samudragupta 
quered  eleven  kings  of  the  south,  of  whom  three  were  PaDai 
It  appears  that  in  the  4th  century  three  Pallava  chiefs 
established  at  Kanchi,  Vengi  and  Palakkada,  the  latter  two 
being  subordinate  to  the  first,  and  that  Pallava  rule  extended 
from  the  Godavari  on  the  north  to  the  Southern  Vellaru  river 
on  the  south,  and  stretched  across  Mysore  from  sea  to  sea. 
About  A.o.  609  Pulikesin  11.,  the  Chalukya  king,  defeated 
Mahendra-Varman,  a  Pallava  chief,  and  drove  him  to  take 
refuge  behind  the  walls  of  Kanchi.    About  A.o.  620  a  pcince 
named  Vishnuvardhana  founded  the  Eastern  Chalukjra  tine  in 
the  province  of  Vengi,  which  was  taken  from  the  Pallavas. 
Hstian  Tsang  visited  Kanchi,  the  Pallava  capital,  in  the  year 
AJ).  640;  the  country  was,  according  to  his  aca>unt,  1000  m. 
in  circumference,  and  the  capital  was  a  large  city  5  or  6  m.  in 
circumference.    In  a.o.  642  the  PaUavas  defeated   in  tnm 
Pulikesin  II.    The  conflict  became  perennial,  and  when  the 
Rashtrakutas  supplanted  the  Chalukyas  in  the  middle  of  the 
8th  century,  they  took  up  the  old  quarrd  with  the  Pallavas. 
Towards  the  end  of  the  xoth  century  the  Pallava  power,  which 
had  lasted  for  ten  centuries,  was  destroyed  by  the  Chob  tnooardi, 
Rajaraja  the  Great.    Pallava  nobles  existed  to  the  end  of  the 
X7th  century,  and  the  raja  of  Pudukottai  claims  descoit  CroBa 
the  ancient  royal  family. 

Mahommedan  Period, 

At  the  time  that  Buddhism  was  being  crushed  out  of  India 

by  the  Brahmanic  reaction,  a  new  faith  was  being  bom  in 

I  Arabia,  destined  to  supply  a  youthful  fanaticism  which 
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sweep  t6e  orantiy  from  the  Himalayas  to  Cape  Comorin,  and 
bom  the  western  to  the  eastern  sea.  Mahomet,  the  founder  of 
Ulam,  died  at  Medina  in  aj>.  632,  while  the  Chinese  pilgrim 
HsflAo  Tsang  was  still  on  his  travels.  The  first  Mahommedan 
inraaioo  of  India  is  placed  in  664,  only  thirty-two  years  after 
the  death  of  the  prophet.  The  Punjab  is  said  to  have  been 
ravaged  on  this  occasion  with  no  permanent  results.  The  first 
Mthi*"*"*H*'*  conquest  was  the  outlying  province  of  Sind. 
In  7ti,  or  seventy-nine  years  after  the  death  of  Mahomet,  an 
Arab  army  under  Mahommed  b.  Kasim  invaded  and  conquered 
the  Hindus  <^  Sind  in  the  luune  of  Walid  I.,  caliph  of  Damascus, 
of  the  Omayyad  line.  In  the  same  year  Roderic,  the  last  of  the 
Goths,  fell  before  the  victorious  Saracens  in  Spain.  But 'in 
India  the  bravery  of  the  Rajputs  and  the  devotion  of  the  Brah- 
mans  seem  to  have  afforded  a  stronger  national  bulwark  than 
existed  in  western  Europe.  In  750  the  Hindus  rose  in  rebellion 
and  drove  out  ihe  Mussulman  t3rrant,  and  the  land  had  rest  for 
one  hundred  and  fifty  years. 

The  next'  Mahommedan  invasion  of  India  Is  associated  with 
the  name  of  Sultan  Mahmud  of  GhacnL  Mahmud  was  the 
eldest  son  of  Sabuktagin,  sumamed  Nasr-ud-din,  in 
origin  a  Turkish  slave,  who  had  established  his  rule 
over  the  greater  part  of  modem  Afghanistan  and 
Khorassan,  with  Ghaxni  as  his  capitaL  In  977 
Sabnktagm  is  said  to  have  defeated  Jaipal,  the  Hindu  raja  of 
Lahote,  and  to  have  rendered  the  Punjab  tributary.  But  his 
■on  hiafamud  was  the  first  of  the  great  Mussulman  conquerors 
whoae  names  still  ring  through  Asia.  Mahmud  succeeded  to 
the  throne  in  997.  During  his  reign  of  thirty-three  years  he 
extended  the  limits  of  his  ^^her's  kingdom  from  Persia  on  the 
cast  to  the  Ganges  on  the  west}  and  it  is  related  that  he  led 
his  armies  into  the  plains  of  India  no  fewer  than  seventeen  times. 
In  looi  he  defeated  Raja  Jailed  a  second  time,  and  took  him 
prisoner.  But  Anandpal,  son  of  Jaipal,  raised  again  the  standard 
of  national  independence,  and  gathered  an  army  of  Rajput  allies 
from  the  farthrst  comers  of  Hindustan.  The  decisive  battle 
was  fought  in  the  valley  of  Peshawar.  Mahmud  won  the  day 
by  the  aid  of  his  Turkish  horsemen,  and  thenceforth  the  Punjab 
has  been  a  Mahommedan  province,  excq>t  during  the  brief  period 
of  Sikh  supcemacy.  The  most  famous  of  Mahmud's  invasions 
of  India  was  that  undertaken  in  1035-1036  against  Gujarat. 
The  goal  of  this  expedition  was  the  temple  dedicated  to  Siva 
at  Somnath,  around  which  so  many  legends  have  gathered.  It 
b  reported  that  Mahmud  marched  through  Ajmere  to  avoid 
the  desert  of  Sind;  that  he  found  the  Hindus  gathered  on  the 
neck  of  the  peninsula  of  Somnath  in  defence  of  their  holy  dty; 
that  the  battle  lasted  for  two  days;  that  in  the  end  the  Rajput 
warriors  fled  to  their  boats,  while  the  Brahman  priests  retired 
into  the  inmost  shrine;  that  Mahmud,  introduced  into  this 
shrine,  rejected  all  entreaties  by  the  Brahmans  to  spare  their 
idol,  and  all  offers  of  ransom;  that  he  smote  the  image  with 
his  club,  and  forthwith  a  fountain  of  precious  stones  gushed  out. 
Until  the  British  invasion  of  Afghanistan  in  1839,  the  club  of 
Mahmud  and  the  wood  gates  of  Somnath  were  preserved  at  the 
tomb  ci  the  great  conqueror  near  GhaznI.  The  club  has  now 
disappeared,  and  the  gates  brought  back  to  India  by  Lord 
EUcaboffoui^  are  recognized  to  be  a  clumsy  forgery.  To 
Mahom'mHans  Mahmud  is  known,  not  only  as  a  chunpion  of 
the  faith,  but  as  a  munificent  patrcm  of  literature.  The  dynasty 
that  he  founded  was  not  long-lived.  Fourteen  of  his  descendants 
occupied  his  throne  within  little  more  than  a  century,  but  none 
of  them  achieved  greatness.  A  blood-feud  arose  between  them 
and  a  fine  of  Af^an  princes  who  had  established  themselves 
among  the  mountains  of  Ghor.  In  x  1 55  Bahram,  the  last  of  the 
Chmxarridc  Turks,  was  overthrown  by  Ala-ud-din  of  Ghor,  and 
the  wealthy  and  populous  dty  of  Ghaaii  was  rased  to  the  ground. 
But  even  the  Gboride  conqueror  spared  the  tomb  of  Mahmud. 
Khtara,  the  son  of  Bahram,  fled  to  Lahore,  and  there  estab- 
lished the  first  Mahommedan  dynasty  within  India.  It  speedily 
ended  with  his  son,  also  called  Khusru,  whom  Mahommed 
Chori,  the  relentless  enemy  of  the  Ghasnivide  house,  carried 
away  into  captivity  in  1186. 
XIV  7* 


The  Afghans  of  Ghor  thus  rose  to  power  on  the  downfall 
of  the  Turks  of  Ghazni.  The  founder  of  the  family  is  said  to 
have  been  Izzud-din  al  Husain,  whose  son  Ala-ud-din  destroyed 
Ghazni,  as  already  mentioned.  Ala-ud-din  had  two  nephews, 
Ghiyas-ud-din  and  Muiz-ud-din,  the  latter  of  whom,  also  called 
Shahab-ud-din  by  Mussulman  chroniders,  and  generally  known 
in  history  as  Mahommed  Ghori,  is  the  second  of  the  great  Mahom- 
medan conquerors  of  India.  In  x  175  he  took  Multan  and  Uchch; 
in  1x86  Lahore  fell  into  his  hands;  in  xx9r  he  was  repulsed 
before  Delhi,  but  soon  afterwards  he  redeemed  this  disaster. 
Hindustan  proper  was  at  that  period  divided  between  the  two 
Rajput  kingdoms  of  Kanauj  and  Delhi.  Mahommed  Ghori 
achieved  hb  object  by  playing  off  the  rival  kings  against  each 
other.  By  X193  he  had  extended  his  conquests  as  far  east  as 
Benares,  and  the  defeated  Rajputs  migrated  in  a  body  to  the 
hills  and  deserts  now  known  as  Rajputana.  In  x  199  one  of  his 
lieutenants,  named  Bakhtiyar,  advanced  into  Bengal,  snd 
expelled  by  an  audadous  stratagem  the  last. Hindu  raja  of 
Nadia.  The  entire  northern  plain,  from  tlM  Indus  to  the 
Brahmaputra,  thus  lay  under  the  Mahommedan  yoke.  But 
Mahommed  Ghori  never  settled  permanently  In  India.  His 
favourite  residence  is  said  to  have  been  the  old  capital  of  Ghazni, 
while  he  governed  his  Indian  conquests  through  the  agency  of  a 
favourite  slave,  Kutb-ud-din.  Mahommed  Ghori  died  in  x3o6, 
being  assassinated  by  some  Ghakkar  tribesmen  while  sleeping  in 
hb  tent  by  the  bank  of  the  Indus;  on  hb  death  both  Ghor 
and  Ghazni  drop  out  of  hbtory,  and  Delhi  first  appears  as  the 
Mahommedan  capital  of  India. 

On  the  death  of  Mahommed  Ghori,  Kutb-ud-din  at  once 
laid  aside  the  title  of  viceroy,  and  proclaimed  himself  sultan 
of  DelhL    He  was  the  founder  of  what  b  known  as 
the  slave  dynasty,  which  lasted  for  nearly  a  century    ^^ 
(x3o6-x288).    The  name  of  Kutb  b  preserved  in  the    ifymaat^ 
minor,  or  pillar  of  victory,  which  still  stands  amid 
the  ruins  of  andent  Ddhi,  towering  high  above  all  later  strac- 
tures.    Kutb  himself  b  said  to  have  been  successful  as  a  general 
and  an  adminbtrator,  but  none  of  hb  successors  has  left  a  mark 
in  hbtory. 

In  X  294  Ala-ud-din  Khilji,  the  third  of  the  great  Mahommedan 
conquerors  of  India,  raised  himself  to  the  throne  of  Delhi  by 
the  treacherous  assassination  of  hb  unde  Feroz  II. 
who  had  himself  supplanted  the  last  of  the  slave  ^27 
dynasty.  Ala-ud-din  had  already  won  military  re- 
nown by  hb  expeditions  into  the  yet  unsubdued  south.  He 
had  plundered  the  temples  at  Bhiba  in  central  India,  which 
are  admired  to  the  present  day  as  the  most  interesting  examples 
of  Buddhbt  architecture  in  the  country.  At  the  head  of  a  small 
ban  of  horsemen,  he  had  ridden  as  far  south  as  Deogiri  (Daula^ 
tabad)  ih  the  Deccan  (q.v.),  and  plundered  the  Yadava  capital. 
When  once  established  as  sultan,  he  planned  more  extensive 
schemes*  oi  conquest.  One  army  was  sent  to  Gujarat  under 
Alaf  Khan,  who  conquered  and  expelled  the  last  Rajput  king 
of  Anhalwar  or  Patan.  Another  army,  led  by  the  Miltan  in 
person,  marched  into  the  heart  of  Rajputana,  and  stormed  the 
rock-fortress  of  Chltor,  where  the  Rajputs  had  taken  refuge 
with  thdr  women  and  diildrcn.  A  third  army,  commanded 
by  Malik  Kafur,  a  Hindu  renegade  and  favourite  of  Ala-ud-din, 
penetrated  to  the  extreme  south  of  the  peninsula,  scattering 
the  unwarlike  Dravidian  races,  and  stripping  every  Hindu 
temple  of  its  accumulations  of  g6ld  and  jeweb.  To  thb  day 
the  name  of  Malik  Kafur  b  remembered  in  the  remote  dbtrict 
of  Madura,  in  association  with  irresbtible  fate  and  every  form 
of  sacrilege. 

Ala-ud-din  died  in  13x6,  having  subjected  to  Islam  the  Deccan 
and  Gujarat.  Three  successors  followed  him  upon  the  throne,  but 
their  united  reigns  extended  over  only  five  years.    In     ^^  _ 
ijax  a  successful  revolt  was  headed  by  Ghiyas-ud-din     ^H^j^ 
Tughlak,  govemor  of  the  Punjab,  who  b  said  to  have     n^fttot 
been  of  Turkishorigixi.  TheTughlak  dynasty  lasted  for 
about  seventy  years,  until  it  was  swept  away  by  the  iniraaion  of 
Timur,  the  fourth  Mahommedan  conqueror,  of  India,  In  X398. 
Tughlak's  son  and  successor,  Mahommed  b.  Tughlak,  who  reigned 
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horn  1325  to  xjsx,  is  described  by  Elphinstone  as  "  one  of  the 
most  accomplished  princes  and  one  of  the  most  furious  tyrants 
that  ever  adorned  or  disgrac«i  human  nature."  He  wasted  the 
treasure  accumulated  by  Ala-ud-din  in  purchasing  the  retire- 
ment of  the  Mogul  hordes,  who  had  already  made  their  appearance 
in  the  Punjab.  When  the  internal  circulation  failed,  he  issued 
a  forced  currency  of  copper,  which  is  said  to  have  deranged  the 
whole  commerce  of  the  country.  At  one  time  he  raised  an  army 
for  the  invasion  of  Persia.  At  another  he  actually  despatched 
an  expedition  against  China,  which  perished  mise^bly  in  the 
Himalayan  passes.  When  Hindustan  was  thUs  suffering  from 
his  misgovernment,  he  conceived  the  project  of  transferring  the 
seat  of  empire  to  the  Deccan,  and  compelled  the  inhabitants 
of  Delhi  to  remove  a  distance  of  700  m.  to  Deogiri  or  Daulatabad. 
And  yet  during  the  reign  of  this  sultan  both  the  Tughlak  dynasty 
and  the  dty  of  Delhi  are  said  to  have  attained  their  utmost 
growth.  Mahonuned  was  succeeded  by  his  cousin  Feroz,  who 
likewise  was  not  content  without  a  new  capital,  which  he  placed 
a  few  miles  north  of  Delhi,  and  called  after  his  own  name. 
He  was  a  kind-hearted  and  popular,  but  weak,  ruler.  Mean- 
while  the  remote  provinces  of  the  empire  began  to  throw  off 
their  allegiance  to  the  sultans  of  DelhL  The  independence 
of  the  Afghan  kings  of  Bengal  is  generally  dated  from  1336, 
when  Mahommed  Tughlak  was  yet  on  the  throne.  The  com- 
mencement of  the  reign  of  Ala-ud-din,  the  founder  of  the  Bah- 
mani  dynasty  in  the  Deccan,  is  assigned  to  1347.  Zafar  Khan, 
the  first  of  the  Ahmedabad  kings,  aaed  as  an  independent 
ruler  from  the  time  of  his  first  appointment  as  governor  of 
Gujarat  in  1391.  These  and  other  revolts  prepared  the  way 
for  the  fourth  great  invasion  of  India  under  Timur  (Tamerlane). 
Accordingly,  when^  Timur  invaded  India  in  2398,  he  en- 
countered but  little  organized  resistance.  Mahmud,  the  last  of 
the  Tughlak  dynasty,  being  defeated  in  a  battle  out- 
side the  walls  of  Delhi,  fled  into  Gujarat.  The  city  was 
sacked  and  the  inhabitants  massacred  by  the  victorious 
Moguls.  But  the  inva^on  of  Timur  left  no  permanent  impress 
upon  the  history  of  India,  except  in  so  far  as  its  memory  fired 
the  imagination  of  Baber,  the  founder  of  the  Mogul  dynasty. 
The  details  of  the  fighting  and  of  the  atrocities  may  be  found 
related  in  cold  blood  by  Timur  himself  in  tht  MalJusat4'Timurit 
which  has  been  translated  in  Elliot's  History  of  India  as  IM 
by  its  own  Historians^  vol.  iii.  Timur  marched  back  to  Samarkand 
as  he  had  come,  by  way  of  Kabul,  and  Mahmud  Tughlak  ven- 
tured to  return  to  his  desolate  capital.  He  was  succeeded  by 
what  is  known  as  the  Sayyid  dynasty,  which  held  Delhi  and  a 
few  miles  of  surrounding  country  for  about  forty  years.  The 
Sayyids  were  in  their  turn  expelled  by  Bahlol,  an  Afghan  of  the 
Lodi  tribe,  whose  successors  removed  the  seat  of  government 
to  Agra,  which  thus  for  the  first  time  became  the  imperial  dty. 
In  1526  Baber,  the  fifth  in  descent  from  Timur,  and  also  the 
fifth  Mahommedan  conqueror,  invaded  India  at  the  litigation 
of  the  governor  of  the  Punjab,  won  the  victory  of  Panipat  over 
Ibrahim,  the  last  of  the  Lodi  dynasty,  and  founded  the  Mogul 
empire,  which  lasted,  at  least  in  name,  until  1857. 

In  southern  India  at  this  time  authentic  hbtory  begins  with 
the  Hindu  empire  of  Vijayanagar,  which  exerdsed  an  Ul-defined 
sovereignty  over  the  entire  south  from  the  14th  to 
^^^  the  x6th  century.  The  empire  of  Vijayanagar  repre- 
sents the  last  stand  made  by  the  national  faith  in 
India  against  conquering  Islam.  For  at  least  two  centuries 
its  sway  over  the  south  was  undisputed,  and  its  rajas  waged 
wars  and  conduded  treaties  of  peace  with  the  sultans  of  the 
Deccan  on  equal  terms. 

The  earliest  of  the  Mahommedan  dynasties  in  the  Deccan 
was  that  founded  by  Ala-ud-din  in  1347,  which  has  received 
the  name  of  the  Bahmani  dynasty.  The  capital 
was  fiist  at  Gulbarga,  and  was  afterwards  removed 
to  Bldar,  both  which  places  still  possess  magnificent 
palaces  and  mosques  in  ruins.  Towards  the  close  of  the 
X4th  century  the  Bahmani  empire  fell  to  pieces,  and  five 
independent  kingdoms  divided  the  Deccan  among  them.  These 
were— (i)  Uie  Adil  Shabi  dynasty,  with  iU  capital  at  Bijapur, 


founded  in  X4Q0  by  a  Ttirk;  (2)  the  Kutb  Shahi  dynasty,  wrhli 
its  capital  at  Golconda,  founded  in  1512  by  a  Turkoman  ad- 
venturer; (3)  the  Nlsam  Shahi  dynasty,  with  its  capital  at 
Ahmednagar,  founded  in  1490  by  a  Brahman  renegade;  (4)  the 
Imad  Shahi  dynasty  of  Berar,  with  its  capital  at  EUic^pur, 
founded  in  1484  also  by  a  Hindu  from  Vijayanagar;  (5)  the 
Barid  Shahi  dynasty,  with  its  capital  at  Bidar,  founded  about 
149  2  by  one  who  is  variously  described  as  a  Turk  and  a  Georoas 
slave.  It  a,  of  course,  impossible  here  to  trace  in  detail  the 
history  of  these  several  dynasties.  In  1 565  they  combined  against 
the  I^du  raja  of  Vijayanagar,  who  was  defeated  and  slain 
in  the  decisive  battle  of  Talikota.  But,  though  the  dty  was 
sacked  and  the  supremacy  of  Vijayanagar  for  ever  destroyed, 
the  Mahommedan  victors  did  not  themselves  advance  far  inio 
the  south.  The  Naiks  or  feudatories  of  Vijayanagar  everyvbere 
asserted  their  independence.  From  them  are  descended  tbe 
well-known  Palegars  of  the  south,  and  also  the  present  raja,  of 
Mysore.  One  of  the  blood-royal  of  Vijayanagar  ^  to  Chandra- 
giri,  and  founded  a  line  which  exercised  a  prerogative  of  its 
former  sovereignty  by  granting  the  site  of  Madras  to  the  Ensllsli 
in  X639.  Another  scion  daimiiig  the  same  high  descent  lic^ers 
to  the  present  day  near  the  ruins  of  Vijayanagar,  and  is  kno«^ 
as  the  raja  of  Anagimdi,  a  feudatory  of  the  nizam  of  Hyderabad. 
Despite  frequent  intenial  strife,  the  sultans  of  the  Deccan  re- 
tained their  independence  until  conquered  by  the  Mogul  emperor 
Aurangzeb  in  the  latter  half  of  the  xylh  century.  To  comi4ete 
this  sketch  of  India  at  the  time  of  Baber's  invason  it  remains 
to  say  that  an  independent  Mahommedan  dynasty  reigned  at 
Ahmedabad  in  Gujarat  for  nearly  two  centuries  (from  1391 
to  X573),  until  conquered  by  Akbar;  and  that  Bengal  was 
similarly  independent,  under  a  line  of  Afghan  kin|^  with  Gaiir 
for  their  capital,  from  1336  to  1573. 

When,  therefore,  Baber  invaded  India  in  X525,  the  greater 
part  of  the  country  was  Mahommedan,  but  it  did  not  recogiiiae 
the  authority  of  the  Afghan  sultan  of  the  Lodi  dynasty, 
who  resided  at  Agra,  and  also  ruled  the  historical 
capital  of  Delhi.  After  having  won  the  battle  of 
Panipat  (1526)  Baber  was  no  more  acknowledged  as  empcfor 
of  India  than  his  ancestor  Timur  had  been.  Baber,  how- 
ever, unlike  Timur,  had  resolved  to  settle  in  the  |4aii»  of 
Hindustan,  and  carve  out  for  himself  a  new  empire  with  the  bd^ 
of  hb  Mogul  followers.  His  first  task  was  to  repd  an  attack 
by  the  Rajputs  of  Chitor,  who  seem  to  have  attempted  to  re- 
establish at  this  time  a  Hindu  empire.  The  baitle  was  foogbt 
at  Sikri  near  Agra,  and  is  memorable  for  the  vow  naade  by  the 
easy-living  Baber  that  he  would  never  again  touch  wine.  Baber 
was  again  victorious,  but  died  shortly  afterwards  in  1530.  He 
was  succeeded  by  his  son  Humayun,  who  is  chiefly  known  as 
being  the  father  of  Akbar.  In  Humayun's  reign  the  subject 
Afghans  rose  in  revolt  under  Sher  Shadi,  a  native  of  Bengal, 
who  for  a  short  time  esublished  his  authority  over  all  Hindustan. 
Humajrun  was  driven  as  an  exile  into  Persia;  and,  while  be  was 
flying  through  the  desert  of  Sind,  his  son  Akbar  was  bora  to  hint 
in  the  petty  fortress  of  Umarkot.  But  Sher  Shah  was  hHled 
at  the  storming  of  the  rock-fortress  of  Kalinjar,  and  Hnmaytin, 
after  many  vicissitudes,  succeeded  in  re-establishing  his  autbodty 
at  Lahore  and  DelhL 

Humajrun  died  by  an  acddent  b  1556,  leaving  bat  a  circuffi- 
scribed  kingdom,  surrounded  on  every  side  b^  active  ioes> 
to  his  son  Akbar,  then  a  boy  of  only  fourteen  years. 
Akbar  the  Great,  the  real  founder  of  the  Mogul  empire 
as  it  existed  for  two  centuries,  was  the  contemporary  of  Qoccb 
Elizabeth  of  England.  He  was  bom  in  1 542,  and  his  teign  lasted 
from  15  56  to  1605.  When  his  father  died  be  was  absent  in  the 
Punjab,  fighting  the  revolted  Afghans,  under  the  guardianship 
of  Bairam  Khan,  a  native  of  Badakshan,  whose  military  skiS 
largely  contributed  to  recover  the  throne  for  the  Mogul  Kne. 
For  the  first  seven  years  of  his  reign  Akbar  was  perpetuafiy 
engaged  in  warfare.  His  first  task  was  to  establish  his  authority 
in  the  Punjab,  and  in  the  country  around  Delhi  and  Agia.  la 
1567  he  stormed  the  Rajput  stronghold  of  Chitor,  and  conqwered 
Ajmere.    In  1570  he  obtained  possession  of  Oudh  and  GwaSor, 
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In  1573  he  marched  in  person  into  Gujarat,  defeated  the  laat 
of  the  independent  sultans  of  Ahmedabad,  and  formed  the  pro- 
vince into  a  Mogul  viceroyalty  or  subah.  In  the  same  year  his 
generals  drove  out  the  Afghans  from  Bengal,  and  reunited 
the  lower  valley  of  the  Ganges  to  Hindustan.  Akbar  was  then 
the  undisputed  ruler  of  a  larger  portion  of  India  than  had  ever 
before  acknowledged  the  sway  of  one  man.  But  he  continued 
to  extend  his  conquests  throughout  his  lifetime.  In  1578  Orissa 
was  aimezed  to  Bengal  by  his  Hindu  general  Todar  Mall,  who 
forthwith  oiganized  a  revenue  survey  of  the  whole  province. 
Kabul  submitted  in  1581,  Kashmir  in  1587,  Sind  in  159a,  and 
Kandahar  in  IS94-  At  last  he  turned  his  arms  against  the 
Mahommedan  kLigs  of  the  Deccan,  and  wrested  from  them  Berar ; 
but  the  permanent  conquest  of  the  south  was  reserved  for 
Aurangzeb. 

If  the  history  of  Akbar  were  confined  to  this  long  list  of 
conquests,  his  name  would  on  their  account  alone  find  a  high 
place  among  those  which  mankind  delights  to  remember.  But 
it  is  as  a  civO  administrator  that  his  reputation  is  cherished  in 
India  to  the  present  day.  With  regard  to  the  land  revenue, 
the  essence  of  his  procedure  was  to  fix  the  amoimt  which  the 
cultivators  should  pay  at  one-third  of  the  gross  product,  leaving 
it  to  their  option  to  pay  in  money  or  in  kind.  The  total  land 
levoiue  received  by  Akbar  amounted  to  about  x6§  millions 
sterling.  Comparing  the  area  of  his  empire  with  the  correspond- 
ing area  now  under  the  British,  it  has  been  calculated  that 
Akbar,  three  hundred  years  ago,  obtained  15!  millions  where 
they  obtain  only  13}  millions — an  amount  representing  not 
more  than  one-half  the  purchasing  power  of  Akbar's  r  5)  millions. 
The  <Ustinctioo  between  kkalsa  land,  or  the  imperial  demesne, 
•ad  jcgir  lands,  granted  revenue  free  or  at  quit  rent  in  reward 
Cor  services,  also  dates  from  the  time  of  Akbar.  As  regards  his 
military  ^stem,  Akbar  invented  a  sort  of  feudal  organization, 
by  which  every  tributary  raja  took  his  place  by  the  side  of  his 
own  Mogul  nobles.  In  theory  it  was  an  aristocracy  based  only 
upon  mUitary  command;  but  practically  it  accomplished  the 
object  at  which  it  aimed  by  incorporating  the  hereditary  chief- 
ships  of  Rajputana  among  the  mushroom  creations  of  a  Mahom- 
medan despotism.  Mussulmans  and  Hindus  were  alike  known 
only  as  mantabdars  or  commanders  of  so  many  horse,  the  highest 
title  being  that  of  amir,  of  which  the  plural  is  umrak  or  ^mrak,. 
The  third  and  last  of  Akbar's  characteristic  measures  were  those 
connected  with  religious  innovation,  about  which  it  is  difficult 
to  speak  with  precision.  The  necessity  of  conciliating  the  proud 
warriors  of  Rajputana  had  taught  him  toleration  from  his 
earliest  days.  His  favourite  wife  was  a  Rajput  princess,  and 
another  wife  is  said  to  have  been  a  Christian.  Out  of  four 
hundred  and  fifteen  of  his  mansabdars  whose  names  are  recorded, 
as  many  as  fifty-one  were  Hindus.  Starting  from  the  broad 
ground  of  general  toleration,  Akbar  was  gradually  led  on  by  the 
stimulus  of  cosmopolitan  discussion  to  question  the  truth  of  his 
inherited  faith.  The  counsels  of  his  friend  Abul  Fazl,  coinciding 
with  that  sense  of  superhuman  omnipotence  which  is  bred  of 
despotic  power,  led  him  at  last  to  promulgate  a  new  state 
religion,  baaed  upon  natural  theology,  and  comprising  the  best 
practkct  of  all  known  creeds.  In  this  strange  faith  Akbar 
himself  was  the  prophet,  or  rather  the  head  of  the  church. 
Every  morning  he  worshipped  the  sun  in  public,  as  being  the 
representative  of  the  divine  soul  that  animates  the  universe, 
while  be  was  himself  worshipped  by  the  ignorant  multitude. 

Akbar  died  in  1605,  in  his  sixty-third  year.  He  lies  buried 
beneath  a  plain  slab  in  the  magnificent  mausoleum  which  he 
had  reared  at  Sikandra,  near  his  capital  of  Agra.  As  his  name 
is  still  cherished  in  India,  so  his  tomb  is  still  honoured,  being 
covered  by  a  doth  presented  by  Lord  Northbrook  when  viceroy 
in  1873. 

The  reign  of  Jahangir,  his  son,  extended  from  2605  to  1627.  It 
b  chiefly  remarkable  for  the  influence  exercised  over  the  emperor 
j^^i^g^^  by  his  favourite  wife,  suroaroed  Nur  Jahan.  The 
currency  was  struck  in  her  name,  and  in  her  hands 
centred  all  the  intrigues  that  made  up  the  work  of  administration. 
Sbe  Ues  buried  by  the  side  of  her  husband  at  Lahore,  whither  the 
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seat  of  government  had  been  moved  by  Jahangir,  just  as  Akbar 
had  previously  transferred  it  from  Delhi  to  Agre.  It  was  in  the 
reign  of  Jahangir  that  the  English  first  established  themselves 
atSurat,and  also  sent  their  first  embassy  to  the  Mogul  court. 

Jahangir  was  succeeded  by  his  son  Shah  Jahan,  who  had 
rebelled  against  his  father,  as  Jahangir  had  rebelled  against 
Akbar.  Shah  Jahan's  reign  is  generally  regarded  as 
the  period  when  the  Mogul  empire  attained  its  greatest 
magnificence,  though  not  its  greatest  extent  of 
territory.  He  founded  the  existing  dty  of  Delhi,  which  is  still 
known  to  its  Mahommedan  inhabitants  as  Shahjahanabad.  At 
Delhi  also  he  erected  the  celebrated  peacock  throne;  but  his 
favourite  place  of  residence  was  Agra,  where  his  name  will 
ever  be  associated  with  the  marvd  of  Indian  architecture,  the 
Taj  Mahal.  That  most  chaste  and  most  ornamental  of  buildings 
was  erected  by  Shah  Jahan  as  the  mausoleum  of  his  favourite 
wife  Mumtaz  Mahal,  and  he  himself  lies  by  her  side  (see  Agsa). 
Shah  Jahan  had  four  sons,  whose  fratriddal  wars  for  tl^  suc- 
cession during  their  father's  Ufetime  it  would  be  tedious  to  dwell 
upon.  Suffice  it  to  say  that  Aurangzeb,  by  mingled  treachery 
and  violence,  supplanted  or  overthrew  his  brothers  and  pro- 
daimed  himself  emperor  in  1658,  while  Shah  Jahan  was  yet 
alive. 

Aurangzeb's  long  feign,  from  1658  to  1707,  may  be  regarded 
as  representing  both  the  culminating  point  of  Mogul  power  and 
the  beginning  of  its  decay.  Unattractive  as  his 
character  was,  it  contained  at  least  some  elements  ^JtaT 
of  greatness.  None  of  his  successors  on  the  throne 
was  any  thing  higher  than  a  debauchee  or  a  puppet.  He  was 
the  first  to  conquer  the  independent  sultans  of  the  Deccan, 
and  to  extend  his  authority  to  the  extreme  south.  But  evei| 
during  his  lifetime  two  new  Hindu  nationalities  were  being 
formed  in  the  Mahrattas  and  the  Sikhs;  while  inunediatdy 
after  his  death  the  nawabs  of  the  Deccan,  of  Oudh,  and  of 
Bengal  raised  themsdves  to  practical  independence.  Aurangzeb 
had  indeed  enlarged  the  empire,  but  he  had  not  strengthened 
its  foundations.  During  the  reign  of  his  father  Shah  Jahan  he 
had  been  viceroy  of  the  Deccan  or  rather  of  the  northern  portion 
only,  which  had  been  annexed  to  the  Mogul  empire  since  the 
reign  of  Akbar.  His  early  ambition  was  to  conquer  the  Mahom- 
medan kings  of  Bijapur  and  Golconda,  who,  since  the  down- 
fall of  Vijayanagar,  had  been  practically  supreme  over  the  south. 

This  object  was  not  accomplished  without  many  tedious 
campaigns,  in  which  Sivaji,  the  founder  of  the  MahrattA  con- 
federacy, first  comes  upon  the  scene.  In  name  Sivaji 
was  a  feudatory  of  the  house  of  Bijapur,  on  whose 
behalf  he  held  the  rock-forts  of  his  native  Ghats;  but 
in  fact  he  found  his  oi^x>rtunity  in  pUying  off  the 
Mahommedan  powers  against  one  another,  and  in  rivalling 
Aurangzeb  himself  in  the  art  of  treachery.  In  1680  Sivaji  died, 
and  his  son  and  successor,  Sambhaji,  was  betrayed  to  Aurangzeb 
and  put  to  death.  The  rising  Mahratta  power  was  thus  for  a 
time  checked,  and  the  Mogul  armies  were  set  free  to  operate  in 
the  eastern  Deccan.  In  x686  the  dty  of  Bijapur  was  taken  by 
Aurangzeb  in  person,  and  in  the  following  year  Golconda  also 
fell.  No  independent  power  then  remained  in  the  south,  though 
the  numerous  local  chieftains,  known  as  palegan  and  noiks, 
never  formally  submitted  to  the  Mogul  empire.  During  the 
early  years  of  his  reign  Aurangzeb  had  fixed  his  capital  at  Delhi, 
while  he  kept  his  dethroned  father.  Shah  Jahan,  in  dose  con- 
finement at  Agra.  In  x68a  he  set  out  with  his  army  on  his 
victorious  inarch  Jnto  the  Deccan,  and  from  that  time  until 
his  death  in  1707  he  never  again  returned  to  Ddhi.  In  this 
camp  life  Aurangzeb  may  be  taken  as  representative  of  one 
aspect  of  the  Mogul  rule,  which  has  been  picturesquely  de- 
scribed by  European  travdlers  of  that  day.  They  agree  in 
depicting  the  emperor  as  a  peripatetic  sovereign,  and  the  empire 
as  held  together  by  its  military  highways  no  less  than  by  the 
strength  of  its  armies.  The  Grand  Trunk  road  running  across 
the  north  of  the  peninsula,  is  generally  attributed  to  the  Afghan 
usurper,  Sher  Shah.  The  other  roads  branching  out  south- 
ward from  Agra,  to  Sunt  and  Burhanpur  and  Golconda,  were 
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undoubtedly  the  ivork  of  Mogul  times.  Each  of  these  rosds  was 
laid  out  with  avenues  of  trees,  with  wells  of  water,  and  with 
frequent  sarOis  or  rest-houses.  Constant  communication  be- 
tween the  capital  and  remote  cities  was  maintained  by  a  system 
of  foot-runners,  whose  aggregate  q>eed  is  said  to  have  surpassed 
that  ol  a  horse.  Commerce  was  conducted  by  means  of  a  caste 
of  bullock-dixvers,  whose  occupation  in  India  is  hardly  yet 
ejLtinct. 

On  the  death  of  Auiangzeb  in  1707,  the  dedine  of  the  Mogul 
empire  set' in  with  extraordinary  ra|Hdity.  Ten  emperors  after 
Aurangaeb  are  enumerated  in  the  chronicles,  but 
'^  none  of  them  has  left  any  mark  on  history.  His  son 
and  successor  was  Bahadur  Shah,  who  reigned  only 
five  yeais.  Then  followed  in  order  three  sons  of 
Bahadur  Shah,  whose  united  reigns  occupy  only  five  years  more. 
In  1739  Nadir  Shah  of  Persia,  the  sixth  and  last  of  the  great 
Mahommedan  conquerors  of  India,  swept  like  a  whirlwind  over 
Hindustan,  and  sacked  the  imperial  dty  of  DelhL  Thenceforth 
the  Great  Mogul  became  a  mere  name,  though  the  hereditary 
succession  continued  unbroken  down  to  the  time  of  the  Mutiny. 
Real  power  had  passed  into  the  hands-of  Biahommedan  ioourtiers 
and  Mahratta  generals,  both  of  whom  were  then  carving  for 
themselves  kingdoms  out  of  the  dismembered  empire,  untO  at 
last  British  authority  placed  itself  supreme  over  all.  From  the 
time  of  Aurangzeb  no  Mussulman,  however  powerful,  dared  to 
assume  the  title  of  sultan  or  emperor,  with  the  single  exception 
of  Tippoo's  brief  paroxysm  of  madness.  The  name  of  ncwdb, 
corrupted  by  Europeans  into  "  nabob,"  appears  to  be  an  in- 
vention of  Uie  Moguls  to  express  delegated  authority,  and  as 
such  it  is  the  highest  title  conferred  upon  Mahommedans  at  the 
present  day,  as  makaraja  is  the  highest  title  conferred  upon 
Hindus.  At  first  nawabs  were  only  found  in  important  dties, 
such  as  Sural  and  Dacca,  with  the  spedal  function  of  administer- 
ing dvil  justice;  criminal  justice  was  in  the  hands  of  the  kotwdl. 
The  corresponding  officials  at  that  time  in  a  large  tract  of 
country  were  the  tubakdar  an4  the  faujdar.  But  the  title  of 
subahdar,  or  viceroy,  gradually  dropped  into  desuetude,  as  the 
paramount  power  was  shaken  off,  and  nawab  became  a  territorial 
title  with  some  distinguishing  adjunct.  During  the  troubled 
period  of  intrigue  and  assassination  that  followed  on  the  death 
of  Aurangxeb,  two  Mahommedan  foreigners  rose  to  high  position 
as  courtiers  and  generals,  and  succeeded  in  transmitting  thdr 
power  to  their  sons.  The  one  was  Chin  Ktilich  Khan,  also  called 
Asaf  Jah,  and  still  more  commonly  Nizam-ul-Mulk,  who  was  of 
Tkirkoman  origin,  and  belonged  to  the  Sunni  sect.  His  inde- 
pendence at  Hyderabad  in  the  Deccan  dates  from  17x3.  The 
other  was  Saadat  Ali  Khan,  a  Persian,  and  therefore  a  Shiah, 
who  was  appointed  subahdar  or  nawab  of  Oudh  about  1720. 
Thenceforth  these  two  important  provinces  paid  no  more 
tribute  to  Delhi,  though  their  hereditary  rulers  continued  to 
seek  formal  recognition  from  the  emperor  on  thdr  succession. 
The  Mahrattas  were  in  possession  of  the  entire  west  and  great 
part  of  the  centre  of  the  peninsula;  while  the  rich  and  unwarlike 
province  of  'Bengal,  though  governed  by  an  hereditary  line  of 
nawabs  founded  by  Murshid  Ktili  Khan  in  1704,  still  continued 
to  pour  its  wealth  into,  the  imperial  treasury.  The  central 
authority  never  recovered  from  the  invasion  of  Nadir  Shah  in 
1739,  who  carried  off  plunder  variously  estimated  at  from  8  to 
30  millions  sterling.  The  Mahrattas  dosed  round  Delhi  from 
the  south,  and  the  Afghans  from  the  west.  The  victory  of 
Panipat,  won  by  Ahmad  Shah  Durani  over  the  united  Mahratta 
confederacy  in  1761,  gave  the  Mahommedans  one  more  chance  of 
rule.  But  Ahmad  Shah  had  no  ambition  to  found  a  dynasty  of 
his  own,  nor  were  the  British  in  Bengal  yet  ready  for  territorial 
conquest. 

Shah  Alam,  the  lineal  heir  of  the  Mogul  line,  was  thus  per- 
mitted to  ascend  the  throne  of  Ddhi,  where  he  lived  during  the 
great  part  of  a  long  life  as  a  puppet  in  the  hands  of 
Mahadji  Sindhia.  He  was  succeeded  by  Akbar  II., 
who  lived  similarly  under  the  shadow  of  British 
protection.  Last  of  all  came  Bahadur  Shah,  who 
atoned  for  tus  association  with  the  mutineers  in  1857  by  banish- 
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ment  to  Burma.  Thus  ended  the  Mogul  line,  after  a  history 
which  coveis  three  hundred  and  thirty  years.  Mahmnmedaa 
rule  remodelled  the  revenue  system,  and  has  left  behind  fifty 
millions  of  Mussulmans  in  British  India. 

Earty  European  SettlemfHis. 

Mahommedan  invaders  have  always  entered  India,  from  the 
north-west.  Her  new  conquerors  approached  from  the  sea 
and  from  the  south.  From  the  time  of  Alexander  to  that  of 
Vasco  da  Gama,  Europe  had  enjoyed  little  direct  intcrooorse 
with  the  East.  An  occasional  traveller  brou^t-  back  stories  of 
powerful  kingdoms  and  of  untold  wealth;  but  the  passage  by 
sea  was  unthought  of,  and  by  land  many  wide  deserts  aad 
warlike  tribes  lay  between.  Commerce,  indeed,  never  ceased 
entirdy,  being  carried  on  chiefly  by  the  Italian  dties  00  the 
Mediterranean,  which  traded  to  the  ports  of  the  Levant.  But 
to  the  Europeans  of  the  15th  century  India  was  practically  an 
unknown  land,  which  powerfully  attracted  the  imaginatioii  of 
spirits  stimulated  by  the  Renaissance  and  ardent  for  discovery. 
In  X492  Christopher  Columbus  set  safl  under  the  Spanish  fla^ 
to  seek  India  beyond  the  Atlantic,  bearing  with  him  a  letter  to 
the  great  khan  of  Tartary.  The  expedition  under  Vasco  da 
Gama  started  from  Lisbon  five  years  later,  and,  doabtins  the 
Cape  of  Good  Hope,  cast  anchor  off  the  dty  of  Calicut  ob  the 
30th  of  May  X498,  after  a  prolonged  voyage  of  nearly  eierven 
months.  From  Uie  first  da  Gama  encountered  hostility  from  the 
*'  Moors,"  or  rather  Arabs,  who  monopolixed  the  sea-borne 
trade;  but  he  seems  to  have  found  favour  with  the  wnorin. 
or  Hindu  raja  of  Malabar.  It  may  be  worth  while  to  recall  the 
conten^wrary  condition  of  India  at  that  epoch.  An  Afghan  of 
the  Lodi  dynasty  was  on  the  throne  of  Delhi,  and  axmther 
Afs^ian  king  was  ruling  over  BengaL  Ahmedabad  in  Gujarat, 
Gulbarga,  Bijapur,  Ahmednagar  and  Ellichpur  in  the  Deccaa 
were  each  the  capital  of  an  independent  Mahommedan  kincdooi; 
while  the  Hindu  raja  of  Vijayanagar  was  recognized  as  para- 
mount over  the  entire  south.  Neither  Mogul  nor  Mahratta  had 
yet  appeared  above  the  political  horizon. 

After  staying  neariy  six  months  <ai  the  Malabar 
Gama  returned  to  Europe  by  the  same  route  as  be  had 
bearing  with  him  the  following  letter  from  the  xamorin 
to  the  king  of  Portugal:  "  Vasco  da  Gama,  a  noble- 
man of  your  household,  has  visited  my  kingdom  and 
has  given  me  great  pleasure.  In  my  kingdom  there  » 
abundance  of  cinnamon,  doves,  ginger,  pepper,  and 
stones.  What  I  seek  from  thy  country  is  gold,  sflver, 
and  scarlet."  The  arrival  of  da  Gama  at  Lisbon  was  celcbeated 
with  national  rejoicings  scarcdy  less  enthusiastic  than  had 
greeted  the  return  of  Odumbus.  H  the  West  Indies  bdoa^ed 
to  Spain  by  priority  of  discovery,  Ptirtuj^  might  daim  the  East 
Indies  by  the  same  right.  Territorial  ambition  cmnbined  wiih 
the  spirit  of  prosdytism  and  with  the  greed  of  commerce  to  fill 
all  Portuguese  minds  with  the  dream  of  a  mi^ty  Oriental 
empire.  The  early  Portuguese  discoverers  were  not  traders  eg 
private  adventurers,  but  admirals  with  a  royal  conunissioa  ta 
conquer  territory  and  promote  the  spmd  of  Christianity.  A 
second  expedition,  consisting  of  tUrtecn  ships  and  twelve 
hundred  soldiers,  under  the  command  of  Cabral,  was  deqiatdied 
in  X  500.  "  The  sum  of  his  instructions  was  to  begin  with  preach- 
ing, and,  if  that  failed,  to  proceed  to  the  sharp  determinatian  ol 
the  sword."  On  his  outward  voyage  Cabral  was  driven  by  sTress 
of  weather  to  the  coast  of  Brazil.  Ultimatdy  he  reached  Calictrt , 
and  established  factories  both  there  and  at  Codiin,  in  the  face 
of  active  hostility  from  the  natives.  In  x  502  the  king  of  Ponngal 
obtained  from  Pope  Alexander  VI.  a  bull  coostitnting  htm 
"lord  of  the  navigation,  conquest,  and  trade  of  Ethiopia, 
Arabia,  Persia,  and  India."  In  that  year  Vasco  da  Guaa 
sailed  again  to  the  East,  with  a  fleet  numbering  twenty 
He  formed  an  alliance  with  the  rajas  of  Cochin  and 
against  the  zaroorin  of  Calicut,  and  bombarded  the  hitter  in 
palace.  In  1503  the  great  Alfonso  d'Albuquerque  is  first 
of,  as  in  command  o»f  one  of  three  esqiedilions  from 
In  X505  a  large  fleet  of  twenty  sail  and  fifteen  hundred 
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sent  under  Francisco  de  Almeida,  tlie  first  Portuguese  viceroy  of 
India.  In  1 509' Albuquerque  succeeded  as  governor,  and  widely 
extended  tlie  area  of  Portuguese  influence.  Having  failed  in  an 
attack  upon  Calicut,  be  seized  Goa,  wbicb  from  1530  became 
tbe  capital  of  Portuguese  India.  Then,  sailing  round  Ceylon,  he 
captured  Malacca,  the  key  of  the  navigation  of  the  Indian 
archipelago,  and  opened  a  trade  with  Siam  and  the  Spice  Islands 
(Moluccas).  Lastly,  he  sailed  back  westwards,  and,  after  pene- 
trating into  the  Red  Sea,  and  building  a  fortress  at  Ormuz  in 
the  Persian  Gulf,  returned  to  Goa  only  to  die  in  1515.  .In.  1524 
Vasco  da  Gama  came  out  to  the  East  for  the  third  time,  and  he 
too  died  at  Cochin. 

For  exactly  a  century,  from  1500  to  z6oo,  the  Portuguese 
enjoyed  a  monopoly  of  Oriental  trade. 

Their  three  objects  were  conquest,  commerce  and  conversion, 
and  for  all  three  their  position  on  the  Malabar  coast  strip  was 
remarkably  well  adapted.  Shut  off  by  the  line  of 
the  Ghats  from  Mahbmmedan  India  of  that  day,  they 
were  able  to  dominate  the  petty  chiefs  of  Malabar, 
who  welcomed  maritime  commerce,  and  allowed 
religioas  freedom  in  their-  domains:  Their  trade  relations 
with  Vijayanagar  were  very  close,  when  that  great  empire 
was  at  Uie  height  of  its  power;  but  in  1564  Vijayanagar  went 
down  before  tlw  five  Mahommedan  states  of  southern  India  on 
the  field  of  Talikota,  and  with  its  fall  began  the  decline  of 
PortugaL  During  the  whole  of  the  i6th  century  the  Portuguese 
disputed  with  the  Jbfahommedans  the  supremacy  of  the  Indian 
seas,  and  the  antagonism  between  Christianity  and  Islam  became 
gradually  more  intense,  until  the  Portuguese  power  assumed 
a  purely  reU^bus  aspect.  In  1560  the  Inquisition  with  all  its 
borron  was  introduced  into  Goa.  But  Portugal  was  too  small 
a  covBtry  to  keep  up  the  strug^e  for  long.  The  drain  of  men 
told  upon  her  vitality,  their  quality  deteriorated,  and  their 
bigotry  and  intolerance  raised  even  a  fiercer  opposition  to  them 
within  the  bounds  of  India;  and  as  the  Dutch  and  British  came 
into  prominence  the  Portuguese  gradually  faded  away.  In  1603 
and  1639  the  Dutch  blockaded  Goa;  during  the  first  half  of  the 
17th  cxntury  they  routed  the  Portuguese  everywhere  in  India, 
Ceylon  and  Java.  Similarly  in  z6xx  the  British  defeated  them 
off  Cambay  and  in  1615  won  a  great  victory  at  Swally.  After 
the  middle  of  tbe  17th  century  the  Asiatic  trade  of  Portugal 
practtcaUy  disappeared,  and  now  only  Goa,  Daman  and  Diu 
arv  left  to  her  as  relics  of  her  former  greatness. 

The  Dutch  were  the  first  European  nation  to-  break  through 
the  Portttgoese  monopoly.  During  the  16th  century  Bruges, 
Antwerp  and  Amsterdam  became  the  great  emporia 
whence  Indian  produce,  imported  by  the  Portuguese, 
was  distributed  to  Germany  and  even  to  England. 
At  first  the  Dutch,  following  in  the  track  of  the  English, 
attcmpCed  to  find  their  way  to  India  by  sailing  round  the  north 
coasts  oC  Europe  and  Asia.  William  Barents  is  honourably 
known  as  the  leader  of  three  of  these  arctic  expeditions,  in  the 
last  of  which  he  perished.  The  first  Dutchman  to  double  the 
Cape  of  Good  Hope  was  Cornelius  Houtman,  who  reached 
Samatnt  and  Bantam  in  1596.  Forthwith  private  companies 
fof  trade  with  the  East  were  formed  in  many  parts  of  the  United 
Provinces,  but  in  1603  they  were  all  amalgamnated  by  the  states- 
general  into  "  The  United  East  India  Company  of  the  Nether- 
lands." Within  a  few  yean  the  Dutch  had  established  factories 
on  the  continent  of  India,  in  Ceyfon,  in  Sumatra,  on  the  Persian 
Golf  and  on  the  Red  Sea,  besides  having  obtained  exclusive 
possession  of  the  Moluccas.  In  z6i8  they  laid  the  foundation 
of  the  dty  of  Batsvia  In  Java,  to  be  the  seat  of  the  supreme 
govrnunent  of  the  Dutch  possessions  in  the  East  Indies.  At 
about  tbe  same  time  they  discovered  the  coast  of  Australia, 
and  hr  North  America  fotmded  the  city  of  New  Amsterdam 
or  Manhattan,  now  New  York.  During  the  17th  century  the 
Dutch  maritime  power  was  the  first  in  the  world.  The  massacre 
of  Amboyna  in  1633  led  the  English  East  India  Company  to 
retire  from  the  Eastern  seas  to  the  continent  of  India,  and  thus, 
tlnagb  indirectly,  contributed  to  the  foundation  of  the  British 
ladiaacm^bc.    The  long  naval  wart  and  bloody  battles  between 
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the  English  aAd  the  Dutch  within  the  narrow  seas  were  not 
terminated  until  William  of  Orange  united  the  two  crowns 
in  1689.  In  the  far  East  the  Dutch  ruled  without  a  rival,  and 
gradually  expelled  the  Portuguese  from  almost  all  their  territorial 
possessions.  In  1635  they  occupied  Formosa-;  in  2641  they 
took  Malacca,  a  blow  from  which  the  Portuguese  never  recovered ; 
in  165a  they  founded  a  colony  at  the  Cape  of  Good  Hope,  as  a 
half-way  station  to  the  East;  in  1658  they  captured  Jaffna, 
the  last  stronghold  of  the  Portuguese  in  Ceylon;  by  ^664  they 
had  wrested  from  the  Portuguese  all  their  earlier  settlements 
on  the  pepper-bearing  coast  of  Malabar. 

The  .rapid  and  signal  downfall  of  the  Dutch  colonial  empire 
is  to  be  explained  by  its  short-sighted  commercial  policy.  It  was 
deliberately-  based  upon  a  monopoly  of  the  trade 
in  spices,  and  remained  from  first  to  last  destitute 
of  the  true  imperial  spirit,  tike  the  Phoenicians  of 
old,  the  Dutch  stopped  short  of  no  acts  of  cruelty 
towards  their  rivals  in  conmierce;  but,  unlike  the  Phoenicians, 
they  failed  to  introduce  a  respect  for  th<;ir  own  higher  civilization 
among  the  natives  with  whom  they  came  in  contact.  The 
knell  of  Dutch  supremacy  was  sotmded  by  dive,  when  in  1758 
he  attacked  the  Dutch  at  Chinsura  both  by  land  and  water, 
and  forced  them  to  an  ignominious  capitulation.  In  the  great 
French  war  from  1781  to  i8xx  England  wrested  from  Holland 
every  one  of  her  a>lonles,  though  Java  was  restored  in  1816 
and  Sumatra  in  exchange  for  Malacca  in  1824.  At  the  present 
time  the  Dutch  flag  flies  nowhere  on  the  mainland  of  India, 
though  the  quaint  houses  and  regular  canals  at  Chinsura, 
Negapatam,  Jaffna,  and  many  petty  ports  on  the  Coromandel 
and  Malabar  coasts  remind  the  traveller  of  familiar  scenes  in 
the  Netherlands. 

The- earliest  English  attempts  to  reach  the  East  were  the 
expeditions  under  John  Cabot  inx497andi  498.  Their  objective 
was  not  so  much  India  as  Japan  (Cipangu),  of  which 
they  only  knew  vaguely  as  a  bnd  of  spices  and  silks,  BrMM 
and  which  they  hoped  to  reach  by  sailing  westward. 
They  failed,  but  discovered  Newfoundland,  and  sailed 
along  the  coast  of  America  from  Labrador  to  Virginia.  In  1 553 
the  ill-fated  Sir  Hugh  Willoughby  attempted  to  force  a  passage 
along  the  north  of  Europe  and  Asia.  Sir  Hugh  himself  perished 
miserably,  but  his  second  in  command,  Chancellor,  reached  a 
harbour  on  the  White  Sea,  now  Archangel.  Thence  he  penetrated 
by  knd  to  the  court  of  the  grand-duke  of  MoscoWi  and  laid  the 
foundation  of  the  Russia  Company  for  carrying  on  the  oveHand 
trade  with  India  through  Persia,  Bokhara  and  Moscow.  Many 
subsequent  attempts  were  made  at  the  North-West  Passage 
from  1576  to  16x6,  which  have  left  on  our  modem  maps  the 
imperishable  names  of  Frobisher,  Davis,  Hudson  and  Baffin. 
Meanwhile,  in  1577,  Sir  Francis 'Drake  had  circumnavigated 
the  globe,  and  on  his  way  home  had  touched  at  Temate,  one  of 
the  Moluccas,  the  king  of  which  island  agreed  to  supply  the 
English  nation  with  all  the  cloves  it  produced.  The  first  English- 
man who  actually  visited  India  was  Thomas  Stephens  in  1579. 
He  had  been  educated  at  Winchester,  and  became  rector  of  the 
Jesuits'  College  in  Goa.  His  letters  to  hb  father  are  said  to 
have  roused  great  enthusiasm  in  England  to  trade  directly  with 
India.  In  1583  four  English  merchants,  Ralph  Fitch,  John 
Ncwbery,  William  Leedes  and  James  Story,  went  out  to  India 
overland  as  mercantile  adventurers.  The  jealous  Portuguese 
threw  them  into  prison  at  Ormuz,  and  again  at  Goa.  At  length 
Story  settled  down  as  a  shopkeeper  at  Goa,  Leedes  entered  the 
service  of  the  Great  Mogul,  Newbery  died  on  his  way  home  over- 
land, and  Fitch,  after  a  lengthened  peregrination  in  Bengal,  Pegu, 
Siam  and  other  parts  of  the  East  Indies,  returned  to  England. 

The  defeat  of  the  "Invincible  Armada"  in  1588,  at  which 
time  the  crowns  of  Spain  and  Portugal  were  united,  gave  a 
fresh  stimulus  to  maritime  enterprise  in  England; 
and  the  successful  voyage  of  Cornelius  Houtman  in  ^^ 
1596  showed  the  way  round  the  Cape  of  Good  Hope  cpmpatir. 
into  waters  hitherto  monopolized  by  the  Portuguese. 
The   "  Governor  and    Company   of    Merchants   of   London 
trading  into  the  East  Indies  "  was  founded  by  Queen  Elisabeth 
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On  the  31st  of  December  1600,  and  the  first  exipedition  of  four 
ships  under  James  Lancaster  left  Torbay  towards  the  end  of 
April  1601,  and  reached  Achin  in  Sumatra  on  the  5th  of  June 
1602,  returning  with  a  czrgo  of  ^ices.  Between  1600  and  161 3 
there  were  twelve  separate  voyages,  but  in  the  latter  3rear  a 
joint-stock  system  began  involving  continual  communication 
with  the  Indies.  At  first  the  trade  was  mainly  with  the  Indian 
archipelago,  but  soon  the  English  began  to  feel  their  way  towards 
the  mainland  of  India  itself.  In  z6o8  Captain  Hawkins  visited 
Jahangir  at  Agra,  and  obtained  permission  to  build  a  factory 
at  Surat,  which  was  subsequently  revoked,  and  in  1609  some 
English  merchants  obtained  an  unstable  footing  at  Surat. 
^Iierever  the  English  went  they  were  met  by  the  hostility  of  the 
Portuguese;  and  on  the  a9th  of  November  16 12  the  Portuguese 
admiral  with  four  ships  attempted  to  capture  the  English  vessels 
under  Captain  Best  at  Swally,  off  the  mouth  of  the  Tapti  river; 
but  the  Portuguese  were  severely  defeated,  to  the  great  astonish- 
ment of  the  natives,  and  that  action  formed  the  beginning  of 
British  maritime  supremacy  in  Indian  seas.  The  first  fruits 
of  the  victory  were  the  foundation  of  a  factory  at  Surat  and  at 
other  places  round  the  Gulf  of  Cambay  and  in  the  interior. 
From  the  imperial  firman  of  December  16x2  dates  the  British 
settlement  on  the  mainland  of  India.  At  this  point  begins  the 
Indian  history  of  the  company,  for  the  domestic  history  of  which 
see  East  India  Cohpany. 

The  ten  years  that  elapsed  between  the  battle  of  Swally  in 
x6i2  and  the  British  capture  of  Ormuz  in  1622  sufficed  to 
dedde  the  issue  in  the  struggle  for  supremacy  between 
the  British  and  the  Portuguese.  The  latter,  un- 
willingly linked  to  the  dying  power  of  Spain,  were 
already  decadent,  and  on  the  3oth  of  January  161 5 
a  great  Portuguese  armada,  consisting  of  six  great  galleons, 
three  smaller  ships,  two  gall^  and  sixty  rowed  barges,  was 
defeated  for  the  second  time  in  Swally  roads  by  Captain  Nicholas 
Downton,  in  command  of  four  British  vessels.  In  x6i8  the 
English  opened  trade  between  Surat  and  Jask  in  the  Persian 
Gulf,  and  in  1620  gained  a  victory  over  the  Portuguese  fleet  there. 
Early  in  1622  the  English  fleet  gained  a  second  decisive  victory, 
and  captured  Ormuz,  the  pearl  of  the  Portuguese  possessions  in 
Asia.  From  this  date  onwards  India  and  the  Persian  Gulf  lay 
open  to  the  English  as  far  as  Portugal  was  concerned,  and  before 
Portugal  broke  loose  from  Spain  in  1640  her  supremacy  in 
Asiatic  seas  was  hopelessly  lost.  In  1642  she  partially  and  in 
1654  finally  accepted  the  situation,  and  opened  all  her  Eastern 
possessions  to  English  trade. 

The  struggle  with  the  young  and  growing  power  of  Holland 
was  destined  to  be  a  much  more  serious  affair  than  that  with 
the  exhausted  power  of  Portugal.  The  Dutch  had 
'Mktttf  ^^^^  emerged  victorious  from  the  struggle  with  Spain, 
Q^tOL  ^^  ^^^  pulsing  with  national  life.  In  1602  the 
Dutch  routed  the  Portuguese  near  Bantam,  and 
opened  the  road  to  the  Spice  Island«i.  In  1603  they  threatened 
Goa;  in  1619  they  fixed  their  capital  at  Batavia,  in  1638  they 
drove  the  Portuguese  from  Ceylon  and  in  1641  from  Malacca. 
When  Portugal  emerged  in  1640  from  her  sixty  years*  captivity 
to  Spain,  she  found  that  her  power  in  the  Eastern  seas  had 
passed  to  the  Dutch,  and  thenceforward  the  struggle  by  between 
the  Dutch  and  the  English.  The  Dutch  were  already  too 
strongly  entrenched  in  the  Indian  archipebgo  for  English 
competition  to  avail  there,  and  the  intense  rivalry  between  the 
two  nations  led  to  the  tragedy  of  Amboyna  in  1623,  when 
Governor  Van  Speult  put  to  torture  and'death  nine  Englishmen 
on  a  charge  of  conspiring  to  take  the  Dutch  forts.  This  outrage 
was  not  avenged  until  the  time  of  Cromwell  (1654),  and  in  the 
meantime  the  English  abandoned  the  struggle  for  the  Spice 
Islands,  and  turned  their  attention  entirely  to  the  mainland  of 
India.  In  1616  the  Dutch  began  to  compete  with  the  English 
at  Surat,  and  their  piracies  against  native  vessels  led  to  the 
Mogul  governor  seizing  English  warehouses;  but  soon  the 
native  authorities  learnt  to  discriminate  between  the  different 
European  nations,  and  the  unscrupulous  methods  of  the  Dutch 
cast  them  into  disfavour. 


In  z6ii  Captain  Hippon  in  the  seventh  separate  voyage 
essayed  a  landing  at  Pulicat,  but  was  driven  off  by  the  Dutch, 
who  were  already  settled  there,  and  sailed  farther 
up  the  coast  to  Petupoli,  wbctt  he  founded  the  first 
English  settlement  in  the  Bay  of  Bengal,  which 
finally  perished  through  pestilence  in  1687.  Captain 
Hippon,  however,  also  touched  at  Masulipatam,  the  cfaiief 
port  of  the  kings  of  Golconda.  In  1628  the  Dutch  won  over  Uie 
native  governor  there,  and  the  English  were  compelled  to  retreat 
to  Armagon^  where  diey  built  the  first  Englbh  fort  in  Iiulia. 
In  1639  Francis  Day,  the  chief  at  Armagon,  founded  Madns, 
building  Fort  St  George  (1640),  and  transferring  thither  the 
chief  factory  from  Masulipatam.  Here  the  English  obtained 
their  first  grant  of  Indian  soil,  apart  from  the  plots  on  which 
their  factories  were  builL  In  1653  Madras  was  raised  to  aa 
independent  presidency,  and  in  1658  all  the  settlemeDts  m 
Bengal  and  on  the  Coromandel  coast  were  made  subordinate  to 
Fort  St  George. 

In  1633  eight  Englishmen  from  MasuL'patam,  under  Ralph 
Cartwright,  sailed  northward  to  Harishpur  near  Cuttack  oa  the 
mouth  of  the  Mahanadi,  and  entered  into  negotiations 
to  trade  with  the  governor  of  Orissa;  and  in  June 
1633  Cartwright  founded  a  factory  at  Balasore,  which 
proved  very  unhealthy.  In  165 1  the  English  reached 
Hugli,  which  was  at  that  time  the  chief  port  of  Bengal;  about 
that  year  Gabriel  Bought'on,  a  surgeon,  obtained  from  the  MoguJ 
viceroy  permission  for  the  English  to  trade  in^engaL  In  1657 
Hugli  became  the  head  agency  in  Bengal,  with  Balasofe  and 
Cossimbazar  in  the  Gangctic  delta  and  Patna  in  Behar  under 
its  control.  In  that  year  the  riame  of  Job  Cbamock,  the  future 
founder  of  Calcutta,  appeared  in  the  lowest  grade  of  the  staff. 

The  company  had  long  fixed  an  eye  on  Bombay.  lis  positioa 
half  way  down  the  Indian  seaboard  gave  it  both  strategic  and 
commerdal  importance,  while  it  by  beyond  the 
authority  of  the  Moguls,  and  so  could  be  fortified 
without  offending  them.  In  1626  the  company 
joined  with  the  Dutch  under  Van  Speult  in  attacking 
Bombay,  but  could  not  retain  possession.  In  1661  Charles  U. 
received  Bombay  from  Portugal  as  part  of  the  Inianta 
Catherine's  dowry,  but  effective  possession  was  not  taken  until 
1665,  and  in  1668  Charles  handed  the  island  over  to  the  com* 
pany.  At  first  the  loss  of  life,  owing  to  the  tinhralthinfsit  of  the 
climate,  was  appalling;  but  in  ^ite  of  that  fact  it  gradnaOy 
prospered,  until  it  reached  its  present  position  as  the  aecoud 
port  and  dty  of  India.  In  1670  Gerald  Aungier  fortified  the 
isbnd,  and  so  became  the  true  founder  of  its  prosperity.  In 
1674  a  treaty  was  entered  into  with  Sivaji.  In  1682  Sir  Jostah 
Child  at  home  and  Sir  John  Child  in  Indb  formed  a  combinatioA, 
which  recognized  that  in  the  struggle  between  the  Mogul  azkd 
the  Mahrattas  the  English  must  meet  force  with  force;  and  in 
1687  Bombay  supplanted  Surat  as  the  chief  seat  of  the  Fnji^^ 
in  India. 

In  1664  Shaista  Khan,  the  brother  of  the  empre?s  Nur  Jahan, 
became  viceroy  of  Bengd,  and  though  a  strong  and  just  mfar 
from  the  native  point  of  view,  was  not  favourable 
to  the  foreign  Cradeis.  In  1677  the  president  of 
Madras  had  to  warn  him  that  unless  bis  exactions 
ceased,  the  company  would  be  obliged  to  withdraw 
from  Bengal.  In  1679  the  English  obtained  from  the  Mogul 
emperor  a  firman  exempting  them  from  dues  everywhere  except 
at  Surat;  but  Shaista  Khan  refused  to  recognize  the  document, 
and  on  the  14th  of  January  x686  the  court  of  directors  resolved 
to  have  recourse  to  arms  to  effect  what  they  could  not  <Atain  by 
treaty.  This  was  the  first  formal  repudiation  of  the  doctrine  of 
unarmed  traffic  bid  down  by  Sir  Thomas  Roe  in  x6i6.  As 
expedition  was  despatched  to  Indb  consisting  of  six  companies 
of  infantry  and  ten  ships  under  Captain  Nicholson.  Two  of  the 
ships  with  308  soldiers  arrived  at  the  Hugli  river  in  the  ammcn 
of  1686.  At  this  time  Job  Chamock  was  the  chief  of  the  Bengal 
council,  and,  owing  to  an  affray  with  the  Mogul  troops  at  Hugh 
on  the  28th  of  October  1686,  he  embarked  the  company's 
and  servants  on  board  light  vesseb  and  dropped  down 
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river  to  SutanAti,  the  site  of  the  modem  Calcutta.  At  this 
place,  about  70  m.  from  the  sea  and  accessible  at  high  tide  to 
heavily  anned  ships,  the  stream  had  scooped  for  itself  a  long 
deep  pool,  now  Calcutta  harbour,  while  the  position  was  well 
chosen  to  make  a  stand  against  the  Bengal  viceroy.  On  the 
aoth  of  December  x686  Chamock  first  settled  at  Calcutta,  but 
in  the  fdtowing  February  Shaista  Khan  despatched  an  army 
against  him,  and  he  was  forced  to  drop  farther  down  the  river 
to  Hijili.  In  June  Chamock  was  obliged  to  make  an  honourable 
capitulation,  and  retumed  to  Ulubazia,  z6  m.  below  Calcutta, 
thence  moving  in  September  to  Calcutta  for  the  second  time. 
On  the  8th  of  November  x688  Captain  Heath  arrived  with  orders 
from  England,  and  took  away  Chamock  against  his  will;  but 
after  peace  was  restored  between  the  Mogul  emperor  and  the 
company  in  February  1690,  Chamock  retumed  to  Calcutta  for 
the  third  and  last  time  on  the  a4th  of  August  of  that  year.  It 
was  thus  by  his  courage  and  persistence  that  the  modem  capital 
of  India  was  eventually  founded.  As  the  result  of  the  war  with 
the  Mogul  empire,  which  lasted  from  x686  to  1690,  the  company 
perceived  that  a  land  war  was  beyond  their  strength,  but  their 
sea-power  could  obtain  them  terms  by  blockading  the  customs 
ports  and  threatening  the  pilgrim  route  to  Mecca.  From  this 
time  onwards  they  saw  that  they  could  no  longer  trust  to  de- 
fenceless factories.  During  this  first  period  of  their  dealings  with 
India  the  aims  of  the  British  were  purely  those  of  traders, 
without  any  aspirations  to  military  power  or  territorial  aggrand- 
izement; but  in  the  period  that  foUowed,  the  gradual  decay  of 
Ihe  Mogul  empire  from  within,  and  the  consequent  anarchy, 
forced  the  English  to  take  up  arms  in  their  own  defence,  and 
triumphing  over  one  enemy  after  another  they  found  themselves 
at  last  in  the  place  of  the  Moguls. 

India  under  the  Company. 

Tlie  political  history  of  the  British  in  India  begins  ia  the 
1 8th  century  with  the  French  wars  in  the  Caroalic.  The  British 
at  Fort  St  George  and  the  French  at  Pondicherry  for  many  years 
traded  side  by  side  without  either  active  rivalry  or  territorial 
ambition.  The  British,  especially,  appear  to  have  been  sub- 
xnisaive  to  the  native  powers  at  Madras  no  less  than  in  Bengal. 
They  paid  their  annual  rent  of  1200  pagodas  (say  £500)  to  the 
deputies  of  the  Mogul  empire  when  Aurangzeb  annexed  the 
south,  and  on  two  several  occasions  bought  off  a  besieging  army 
with  a  heavy  bribe. 

On  the  death  of  Aurangzeb  in  1707,  the  whole  of  southem 
India  became  practically  independent  of  Delhi.  In  the  Deccan 
proper,  the  Nixam-ul-Mulk  founded  an  independent  dynasty, 
with  Hyderabad  for  its  capital,  which  exercised  a  nominal 
sovereignty  over  the  entire  south.  The  CamaUc,  or  the  lowland 
tract  between  the  central  plateau  and  the  eastem  sea,  was 
ruled  by  a  deputy  of  the  nizam,  known  as  the  nawab  of  Arcot, 
who  in  his  turn  asserted  daima  to  hereditary  sovereignty. 
Farther  south,  Trichinopoly  was  the  capital  of  a  Hindu  raja, 
and  Tanjore  formed  another  Hindu  kingdom  under  a  degenerate 
descendant  of  the  line  of  SivajL  Inland,  Mysore  was  gradually 
growihg  into  a  third  Hindu  state,  while  everywhere  local 
chieftains,  called  paiegars  or  naiks,  were  in  semi-independent 
possession  of  citadels  or  hill-forts. 

Id  that  condition  of  affairs  the  flame  of  war  was  kindled 
between  the  British  and  the  French  in  Europe  in  2745.  Dupleix 
was  at  that  time  governor  of  Pondicherry  and  Clive 
was  a  young  writer  at  Madras.  A  British  fleet  first 
appeared  on  the  Coromandel  coast,  but  Dupleix  by 
"""^  a  judicious  present  induced  the  nawab  of  Arcot  to 
interpose  and  prevent  hostilities.  In  1746  a  French  squadron 
arrived,  under  the  command  of  La  Bourdonnais.  Madras 
surrctMlered  almost  without  a  blow,  and  the  only  settlement 
left  to  the  British  was  Fort  St  David,  a  few  miles  south  of 
Poodiclierty,  where  Clive  and  a  few  other  fugitives  sought 
shelter,  llie  nawab,  faithful  to  his  policy  of  impartiality, 
manned  with  10,000  men  to  drive  the  French  out  of  Madras, 
bat  be  was  signally  defeated  by  a  French  force  of  only  four 
hnadnd  men  and  two  guns.    In  1748  a  British  fleet  arrived 


under  Admiral  Boscawen  and  attempted  the  siege  of  Pondicherry, 
while  a  land  force  co-operated  under  Major  Stringer  Lawrence, 
whose  name  afterwards  became  associated  with  that  of  Clive. 
The  French  successfully  repulsed  all  attacks,  and  at  last  peace 
was  restored  by  the  treaty  of  Aiz-la-Chapdle,  which  gave  back 
Madras  to  the  British  (1748). 

The  first  war  with  the  French  was  merely  an  incident  in  the 
greater  contest  in  Europe.  The  second  war  had  its  origin  in 
Indian  politics,  while  England  and  France  were  at  ^^ 
peace.  The  easy  success  of  the  French  arms  had  ^^ 
inspired  Dupleix  with  the  ambition  of  founding  a  French  empire 
in  India,  under  the  shadow  of  the  existing  Mahommedan  powers. 
Disputed  successions  at  Hyderabad  and  at  Arcot  supplied  his 
opportunity.  On  both  thrones  he  placed  nominees  of  his  own, 
and  for  a  short  time  posed  as  the  supreme  arbiter  of  the  entire 
south.  In  boldness  of  conception,  and  in  knowledge  of  Oriental 
diplomacy,  Dupleix  has  had  probably  no  rival.  But  he  was 
no  soldier,  and  he  was  destined  in  Uiat  sphere  to  encounter 
the  "  heaven-bom  genius  "  of  Clive.  For  the  British  of  Madras, 
tmdte  the  instinct  of  self-preservation,  were  compelled  to 
maintain  the  cause  of  another  candidate  to  the  throne  of  Arcot 
in  opposition  to  the-  nominee  of  Dupleix.  This  candidate  was 
Mahommed  All,  afterwards*  known  in  history  as  Wala-jah. 
The  war  that  then  ensued  between  the  French  and  British, 
each  with  their  native  allies,  has  been  exhaustively  described 
in  the  pages  of  Orme.  The  one  incident  that  stands  out  con- 
spicuously is 'the  capture  and  subsequent  defence  of  Arcot  by 
Clive  in  1751.  This  heroic  feat,  even  more  than  the  battle  of 
Plassey,  established  the  reputation  of  the  British  for  valour 
throughout  India.  Shortly  afterwards  Clive  retumed  to  England 
in  ill-health,  but  the  war  continued  fitfully  for  many  years. 
On  the  whole,  British  influence  predominated  in  the  Camatic, 
and  their  candidate,  Mahommed  Ali,  maintained  his  position 
at  Arcot.  .  But  the  French  were  no  less  supreme  in  the  Deccan, 
whence  they  were  able  to  take  possession  of  the  coast  tract 
called  "  the  Northcm  Circars."  The  final  straggle  was  postponed 
until  Z760,  when  Colonel  (afterwards  Sir  Eyre)  Coote  won  the 
decisive  victory  Of  Wandiwash  over  the  French  general  Lally, 
and  proceeded  to  invest  Pondicherry,  which  was  starved  into 
capitulation  in  January  1761.  A  few  months  later  the  hill- 
fortress  of  Gingee  (Chenji)  also  surrendered.  In  the  words  of 
Orme,  "  That  day  terminated  the  long  hostilities  between  the 
two  rival  European  powers  in  Coromandel,  and  left  not  a  single 
ensign  of  the  French  nation  avowed  by  the  authority  of  its 
Government  in  any  part  of  India." 

Meanwhile  the  interest  of  histoiy  shifts  with  Qive  to  Bengal. 

At  the  time  of  Aurangzeb's  death  in  1707  the  nawab  or 
governor  of  Bengal  was  Murshid  Kuli  Khan,  knowi^  also  as 
Jafar  Khan.  By  birth  a  Brahman,  and  brought  ^^ 
up  as  a  slave  in  Persia,  he  united  the  administrative  jg^  ^ 
ability  of  a  Hindu  to  the  fanaticism  of  a  renegade,  c^kmum. 
Hitherto  the  capital  of  Bengal  had  been  at  Dacca  on 
the  eastem  frontier  of  the  empire,  whence  the  piratical  attacks 
of  the  Portuguese  and  of  the  Arakanese  or  Mughs  could  be 
most  easily  checked.  Murshid  Kuli  Khan  transferred  his 
residence  to  Murshidabad,  in  the  neighbourhood  of  Cossimbazar, 
the  river  port  of  all  the  Ganges  trade.  The  British,  the  French 
and  the  Dutch  had  each  factories  at  Cossimbazar,  as  well  as  at 
Dacca,  Patna  and  Malda.  But  Calcutta  was  the  headquarters 
of  the  British,  Chandcroagore  of  the  French,  and  Chinsura 
of  the  Dutch,  all  three  towns  being  situated  close  to  each  other 
in  the  lower  reaches  of  the  Hugli,  where  the  river  is  navigable 
for  large  ships.  Murshid  Kuli  Khan  ruled  qver  Bengal  prosper- 
ously for  twenty'One  years,  and  left  his  power  to  a  son-in-law 
and  a  grandson.  The  hereditar>'  succession  was  broken  in  1740 
by  Ali  Vardi  Khan,  who  was  the  last  of  the  great  nawabs  of 
Bengal.  In  his  days  the  Mahratta  horsemen  began  to  ravage 
the  country,  and  the  British  at  Calcutta  obtained  permission 
to  erect  an  earth-work;  which  is  known  to  the  present  day  as 
the  Mahratta  ditch.  Ali  Vardi  Khan  died  in  1756,  and  was 
succeeded  by  his  grandson,  Suraj-ud-Dowlah,  a  youth  of  only 
nineteen  years,  whose  ungovernable,  temper  led  to  a  raptur* 
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with  the  British  ^thin  two  months  after  his  accession.  In 
pursuit  of  one  of  his  own  fanuly  who  had  escaped  from  his 
vengeance,  he  marched  upon  Calcutta  with  a  large  army.  Many 
of  the  British  fled  down  the  river  in  their  ships.  The  remainder 
surrendered  after  a  feeble  resistance,  and  were  thrown  as  prisoners 
into  the  "  black  hole  "  or  miliury  jail  of  Fort  William,  a  room 
i8  ft.  by  14  ft.  xo  in.  in  size,  with  only  two  small  windows  barred 
with  iron.  It  was  the  month  of  June,  in  which  the  tropical 
heat  of  Calcutta  is  most  oppressive.  When  the  door  of  the 
prison  was  opened  in  the  morning,  only  twent3^three  persons 
out  of  one  hundred  and  forty-six  were  found  alive. 

The  news  of  this  disaster  fortunately  found  Qive  returned 
to  Madras^  where  also  was  a  squadron  of  king's  ships  under 
Admiral  Watson.  Clive  and  Watson  promptly  sailed 
to  the  mouth  of  the  Ganges  with  all  the  troops  that 
could  be  got  together.  Calcutta  was  recovered  with 
little  fighting,  and  the  nawab  consented  to  a  peace  which  restored 
to  the  company  all  their  privileges,  and  gave  them  compdisation 
for  their  lo^es  of  property.  It  is  possible  that  matters  might 
have  ended  here  if  a  fresh  cause  of  hostilities  had  not  suddenly 
arisen.  War  had  just  been  declared  between  the  British  and 
French  in  Europe,  and  Clive,  following  the  traditions  of  his 
early  warfare  in  the  Camatic,  attacked  and  captured  Chander- 
nagore.  Suraj-ud-Dowlah,  exasperated  by  this  breach  of 
neutrality  within  his  own  dominions,  took  the  side  of  the  French. 
But  Clive,  again  acting  upon  the  policy  he  had  learned  from 
Dupleix,  had  provided  himself  with  a  rival  candidate  to  the 
throne.  Undaunted ,  he  marched  out  to  the  battlefield  of  Plassey 
(Palasi),  at  the  head  of  about  900  Europeans  and  2000  sepoys, 
with  8  pieces  of  artillery.  The  liahommedan  army  is  said  to 
have  consisted  of  35,000  foot,  15,000  horse  and  50  pieces  of 
cannon.  But  there  was  a  traitor  in  the  Mahommedan  camp 
in  the  person  of  Mir  Jafar,  who  had  married  a  sister  of  the  late 
nawab,  Ali  Vardi'lLhan.  The  battle  was  short  but  decisive. 
After  a  few  rounds  of  artillery  fire,  Siiraj-ud-DoWlah  fled,  and 
the  road  to  Murshidabad  was  left  open. 

The  battle  of  Plassey  was  fought  on  the  ssrd  of  June  1757,  an 
anniversary  afterwarcU  remembered  when  the  mutiny  was  at 
its  height  in  1857.  History  has  agreed  to  adopt  this  date  as  the 
beginning  of  the  British  empire  in  the  East;  but  the  immediate 
results  of  the  victory  were  comparatively  small,  and  several 
more  hard-won  fi^ts  were  fou^t  before  even  the  Bengalis 
would  admit  the  superiority  of  the  British  arms.  For.  the 
moment,  however,  -all  opposition  was  at  an  end.  Clive,  again 
following  in  the  steps  of  Dupleix,  placed  his  nominee,  Mir  Jafar, 
apon  the  masnad  at  Murshidabad,  being  careful  to  obtain  a 
patent  of  investiture  from  the  Mogul  court.  Enormous  stmis 
were  exacted  from  Mir  Jafar  as  the  price  of  his  elevation.  The 
company  claimed  20,000,000  rupees  as  compensation  for  losses; 
for  the  British,  the  Armenian  and  the  Indian  inhabitants  of 
Calcutta  there  were  demanded  the  sums  of  5,000,000,  2,000,000 
and  1,000,000  rupees;  for  the  squadron  9,500,000  rupees,  and 
an  equal  sum  for  the  army.  The  members  of  the  council  received 
the  following  amounts:  Mr  Drake,  the  governor,  and  Colonel 
Clive  280,000  rupees  each;  and  Mr  Becher,  Mr  Watts  and 
Major  Kilpatrick  240,000  rupees  each.  The  whole  amounted  to 
£3>340,ooa  The  British,  deluded  by  their  avarice,  still  cherished 
eltravagant  ideas  of  Indian  wealth;  nor  would  they  listen 
to  the  unwelcome  truth.  But  it  was  found  that  there  were  no 
funds  in  the  treasury  to  satisfy  their  inordinate  demands,  and 
they  were  obliged  to  be  contented  with  one-half  the  stipidated. 
sums,  which,  after  many  difficulties,  were  paid  in  specie  and  in 
jewels,  with  .the  exception  of  584,905  rupees.  The  shares  of  the 
council  were,  however,  paid  in  fulL  At  the  same  time  the 
nawab  made  a  grant  to  the  company  of  the  xamindari  rights 
over  an  extensive  tract  of  country  roxmd  Calcutta,  now  known 
as  the  district  of  the  Twenty-four  Parganas.  The  area  of  this 
tract  was  about  882  sq.  m.,  and  it  paid  a  revenye  or  quit  rent  of 
about  £23,ooa  The  gross  rental  at  first  payable  to  the  company 
was  £53,000,  but  within  a  period  of  ten  years  it  had  risen  to 
£146,000.  Originally  the  company  possessed  only  the  xamitidari 
rights,  t^.  revenue  jurisdiction.    The  superior  lordship,  or  right 


to  receive  the  quit  rent,  remained  with  the  nawab;  but  in  1759 
this  also  was  parted  with  by  the  nawab  in  favour  of  Clive,  who 
thus  became  the  landlord  of  his  own  masters,  the  company. 
At  that  time  also  Clive  was  enrolled  among  the  nobility  of  the 
Mogul  empire,  with  the  rank  of  commander  of  6000  foot  and 
5000  horse.  Clive's  ja^,  as  it  was  called,  subsequently  became 
a  matter  of  inquiry  in  England,  and  on  his  death  it  passed  to 
the  company,  thus  merging  the  aamindari  in  the  proprietary 
rights. 

In  1758  Clive  was  appointed  by  the  court  of  directors  to  be 
governor  of  all  the  company's  settlements  in  BengaL  From 
two  quarters  troubles  threatened,  which  perhaps  Clive  alone 
was  capable  of  overcoming.  On  the  west  the  fKahyy^f^  or 
imperial  prince,  known  afterwards  as  the  emperor  Shah  Alam, 
with  a  inixed  army  of  Afghans  and  Mahrattas,  and  supported 
by  the  nawab  wazir  of  Oudh,  was  advancing  his  own  r-laSm*  to 
the  province  of  BengaL  In  the  south  the  influence  of  the  FrcDch 
under  Lally  and  Bussy  was  overshadowing  the  British  at  hiadras. 
But  the  name  of  Cliye  exercised  a  decisive  effect  in  both  directions^ 
Mir  Jafar  was  anxious  to  buy  off  the  shahzada,  who  had  already 
invested  Patna.  But  Clive  in  person  marched  to  the  rescue, 
with  an  army  of  only  450  Europeans  and  2500  sepoys,  and  the 
Mogul  army  dispersed  without  striking  a  blow.  In  the  same 
year  Clive  despatched  a  force  southwards  under  Colonel  Foide, 
which  captured  Masulipatam  from  the  French,  and  permanently 
established  British  influence  throughout  the  Northern  Circazs, 
and  at  the  court  of  Hyderabad.  He  next  attacked  the  Dutch, 
the  sole  European  nation  that  might  yet  be  a  formidable  rival  to 
the  English.  He  defeated  them  by  both  land  and  water;  and 
from  that  time  their  settlement  at  Chinsura  existed  <»ily  on 
sufferance. 

From  1760  to  1765,  while  Clive  was  at  home,  the  history  of 
the  British  in  Bengal  contains  little  that  is  creditable.  Oxve 
had  left  behind  him  no  system  of  government,  but 
merely,  the  tradition  that  unlimited  sums  of  money  ^ 
might  be  extracted  from  the  natives  by  the  mere  tenor 
of  the  British  name.  In  1761  it  was  found  expedient  and  pcofit* 
able  to  dethrone  Mir  Jafar,  the  nawab  of  Murshidabad,  and 
substitute  lus  son-in-law,  Mir  Kasim,  in  his  place.  On  that 
occasion,  besides  private  donations,  the  British  received  a  sraat 
of  the  three  districts  of  Burdwan,  Midnapur  and  Chittagoatg^ 
estimated  to  yield  a  net  revenue  of  half  a  million  sterling.  Bat 
Mir  Kasim  proved  to  possess  a  will  of  his  own,  and  to  cherish 
dreams  of  independence.  He  retired  from  Murshidabad  to 
Monghyr,  a  strong  position  on  the  Ganges,  which  oommaxRied 
the  only  means  of  communication  with  Upper  India.  There  he 
proceeded  to  organize  an  army,  drilled  and  equipped  aJter 
European  models,  and  to  carry  on  intrigues  with  the  na^wah 
wazir  of  Oudh.  The  company's  servants  claimed  the  priWlt|^ 
of  carrying  on  private  trade  throughout  Bengal,  free  from 
Inland  dues  and  all  other  imposts.  The  assertion  of  this  daia 
caused  frequent  affrays  between  the  customs'officeis  of  the  nawah 
and  those  traders  who,  whether  falsely  or  iM>t,  represented  that 
they  were  acting  on  behalf  of  the  servants  of  the  compasy. 
The  nawab  alleged  that  his  civil  authority  was  everywhere  bciac 
set  at  nought.  The  majority  of  the  council  at  Calcutta  wodd 
not  listen  to  his  statements.  The  governor,  Mr.  Vanattait,  and 
Warren  Hastings,  then  a  junior  member  of  council,  attempted 
to  effect  some  compromise.  But  the  controversy  had  become 
too  hot.  The  nawab's  officers  fixed  upon  a  British  boat,  a^ 
forthwith  all  Bengal  was  in  a  blaze.  A  force  of  2000  sepoys  was 
cut  to  pieces  at  Patna,  and  about  200  Englishmen  ia  vatkHss 
parts  of  the  province  fdl  into  the  hands  of  the  Mahommedaas^ 
and  were  subsequently  massacred.  But  as  soon  as  le^islar 
warfare  commenced  Mir  K.aslm  met  with  no  more  socccsscs. 
His  trained  regiments  were  defeated  in  two  pitched  battles  by 
Major  Adams,  at  Gheria  and  at  Udha-nala,  and  he  himself  took 
refuge  with  the  nawab  wazir  of  Oudh,  who  refused  to  dch\cr 
him  up.  This  led  to  a  prolongation  of  the  war.  Shah  Alam, 
who  had  now  succeeded  his  father  as  emperor,  and  Shnja-ad- 
Daula,  the  nawab  wazir  of  Oudh,  united  their  forces,  acd 
threatened  Patna,  which  the  British  had  recovered.    A 
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formidable  danger  appeared  in  the  British  camp,  in  the  form 
of  the  first  sepoy  mutiny.  This  was  quelled  by  Major  (afterwards 
Sir  Hector)  Munro,  who  ordered  twenty-four  of  the  ringleaders 
to  be  blown  from  guns,  an  old  Mogul  punishment.  In  1764 
Major  Munro  won  the  decisive  battle  of  Buxar,  which  laid  Oudh 
at  the  feet  of  the  conquerors,  and  brought  the  Mogul  emperor 
as  a  suppliant  to  the  British  camp. 

Meanwhile  the  council  at  Calcutta  had  twice  found  the  oppor- 
tunity they  desired  of  selling  the  government  of  Bengal  to  a 
sew  nawab.  But  in  1765  Clive  (now  Baron  Clive  of 
Plassey,  in  the  peerage  of  Ireland)  arrived  at  Calcutta, 
•s  governor  of  Bengal  for  the  second  time,  to  settle 
the  entire  system  of  relations  with  the  native  powers.  Two 
objects  stand  out  conspicuously  in  his  policy.  First,  he  sought 
to  acquire  the  substance,  though  not  the  name,  of  territorial 
power,  by  using  the  authority  of  the  Mogul  emperor  for  so 
much  as  he  wished,  and  for  no  more;  and,  secondly,  he  desired 
to  purify  the  company's  service  by  prohibiting  illicit  gains,  and 
at  the  same  time  guaranteeing  a  reasonable  remuneration  from 
h<Miest  toorces.  In  neither  respect  were  the  details  of  his  plans 
carried  out  by  his  successors.  But  the  beginning  of  the  Brilbh 
administration  of  India  dates  from  this  second  governorship 
of  Clive,  just  as  the  origin  of  the  British  empire  in  India  dates 
from  bis  victory  at  Plassey.  Clive's  first  step  was  to  hurry  up 
from  Calcutta  to  Allahabad,  and  there  settle  in  person  the  fate 
of  half  northern  India.  Oudh  was  given  back  to  the  nawab 
walir,  on  condition  of  his  paying  half  a  million  sterling  towards 
the  expenses  of  the  war.  The  provinces  of  Allahabad  and  Kora, 
forming  the  lower  part  of  the  Doab,  were  handed  over  to  Shah 
Alam  himself,  who  in  his  turn  granted  to  the  company  the 
dnecni  or  financial  administration  of  Bengal,  Behar  and  Orissa, 
together  with  the  Northern  Circars.  A  puppet  nawab  was  still 
maintained  at  Murshidabad,  who  received  an  annual  allowance 
of  about  half  a  million  sterling;  and  half  that  amount  was 
paid  to  the  emperor  as  tribute  from  Bengal.  Thus  was  constituted 
the  dual  system  of  government,  by  which  the  British  received 
all  the  revenues  and  undertook  to  maintain  an  army  for  the 
defence  of  the  frontier,  while  the  criminal  jurisdiction  vested 
in  the  nawab.  In  Indian  phraseology,  the  company  was  divfan 
and  the  nawab  was  Muim,  As  a  matter  of  general  administration, 
the  actual  collection  of  the  revenues  still  remained  for  some  years 
in  the  hands  of  native  oflEicials.  In  attempting  to  reorganize 
and  purify  the  company's  service,  Clive  undertook  a  task  yet 
more  difficult  than  to  partition  the  valley  of  the  Ganges.  The 
officers,  dvil  and  military  alike,  were  all  tainted  with  the  common 
corruption.  Their  legal  salaries  were  absolutely  insignificant, 
but  they  had  been. permitted  to  augment  them  ten  and  a  hundred* 
fold  by  means  of  private  trade  and  gifts  from  the  native  powers. 
Despite  the  united  resistance  of  the  civil  servants,  and  an  actual 
mutiny  of  two  hundred  military  officers.  Clive  carried  throxigh 
bis  reforms.  Both  private  trade  and  the  receipt  of  presents 
were  absolutely  prohibited  for  the  future,  while  a  substantial 
increase  of  pay  was  provided  out  of  the  monopoly  of  salt. 

Lord  Clive  quilted  India  for  the  third  and  last  time  in  1767. 
Between  that  date  and  the  arrival  of  Warren  Hastings  in  1773 
nothing  of  importance  occurred  in  Bengal  beyond 
the  terrible  famine  of  1770,  which  is  officially  reported 
to  have  swept  away  one-third  of  the  inhabitants.  The 
dual  system  of  government,  however,  established  by  Clive,  had 
proved  a  failure.  Warren  Hastings,  a  tried  servant  of  the 
company,  distinguished  alike  for  intelligence,  for  probity  and 
for  knowledge  of  oriental  manners,  was  nominated  governor 
by  the  court  of  directors,  with  express  instructions  to  carry  out  a 
predetermined  series  of  reforms.  In  their  own  words,  the  court 
had  resolved  to  "  stand  forth  as  diwan,  and  to  take  upon  them- 
srtvcs,  by  the  agency  of  their  own  servants,  the  entire  4:are  and 
administration  of  the  revenues."  In  the  execution  of  this  plan, 
Hastings  removed  the  exchequer  from  Murshidabad  to  Calcutta, 
and  for  the  fint  time  appointed  European  officers,  under  the  now 
familiar  title  of  collectors,  to  superintend  the  revenue  collections 
and  preside  m  the  civil  courts.  The  urgency  of  foreign  affairs, 
and  sabseqiiently  internal  strife  at  the  council  table,  hindered 


•Hh0 


Hastings    from  developing  farther  the  system  of  civil  ad- 
ministration, a  task  finally  accomplished  by  Lord  Comwallis. 

Though  Hastings  always  prid«l  himself  specially  upon  that 
reform,  as  well  as  upon  the  improvements  he  introduced  into 
the  collection  of  the  revenues  from  salt  and  opium, 
his  name  will  be  remembered  in  history  for  the  boldness  ^f[^ 
and  success  of  his  foreign  policy.    From  1772  to  X774  otmtnL 
he  was  governor  of  Bengal;  from  1774  to  1785  be  was 
the  first  titular  governor-general  of  India,  presiding  over  a 
council  nominated,  like  himself,  not  by  the  company,  but  by  an 
act  of  parliament,  known  as  the  Regulating  Act.    In  his  domestic 
policy  he  was  gteatly  hampered  by  the  opposition  of  Sir  Philip 
Francis;  but,  so  far  as  regards  external  relations  with  Oudh, 
with  the  Mahrattas,  and  with  Hyder  Ali,  he  was  generally  able 
to  compel  assent  to  his  own  measures.    His  treatment  of  Oudh 
may  here  be  passed  over  as  not  being  material  to  the  general 
history  of  India,  while  the  personal  aspects  of  his  rule  are  dis- 
cussed in  a  separate  article  (see  Hastings,  Warren)  .    To  explain 
his  Mahratta  policy,  it  will  be  necessary  to  give  a  short  retro- 
spective sketch  of  the  history  of  that  people. 

Sivaji  the  Great,  as  already  mentioned^  died  in  x68o,  while 
Aurangzeb  was  still  on  the  throne.  The  family  of  Sivaji  pro- 
duced no  great  names,  either  among  those  who  con- 
tinued to  be  the  nominal  chiefs  of  the  Mahratta  ?fT^ 
confederacy,  with  their  capital  at  Satara,  or  among 
the  rajas  of  Kolhapur  and  Tanjore.  All  real  power 
passed  into  the  hands  of  the  peshwa,  or  Brahman  minister, 
who  founded  in  his  turn  an  hereditary  dynasty  at  Poona,  dating 
from  the  beginning  of  the  i8th  century.  Next  rose  several 
Mahratta  generals,  who,  though  recognizing  the  suzerainty 
of  the  peshwa,  carved  out  for  themselves  independent  kingdoms 
in  different  parts  of  India,  sometimes  far  from  the  original  home 
of  the  Mahratta  race.  Chief  among  these  generals  were  the 
gaikwar  in  Gujarat,  Sindhia  and  Holkar  in  Malwa,  and  the 
Bhonsla  raja  of  Berar  and  Nagpur.  At  one  time  it  seemed 
probable  that  the  Mahratta  confederacy  would  expel  the  Mahom- 
ihedans  even  from  northern  India;  but  the  decisive  battle  of 
Panipat,  won  by  the  Afghans  in  1761,  gave  a  respite  to  the 
Delhi  empire.  The  Mahratta  chiefs  never  again  united  heartily 
for  a  common  purpose,  though  they  still  continued  to  be  the 
most  formidable  military  power  in  India.  In  especial,  they 
dominated  over  the  British  settlement  of  Bombay  on  the  western 
coast,  which  was  the  last  of  the  three  presidencies  to  feel  the  lust 
of  territorial  ambition.  For  more  than  a  hundred  years,  from 
its  acquisition  in  1661  to  the  outbreak  of  the  first  Mahratta 
war  in  1775,  ^^6  British  on  the  west  coast  possessed  no  territory 
outside  the  island  of  Bombay  and  their  fortified  factory  at 
Surat. 

The  Bombay  government  was  naturally  emulous  to  follow 
the  example  of  Madras  and  Bengal,  and  to  establish  its  influence 
at  the  court  of  Poona  by  placing  its  own  nominee  upon 
the  throne.  The  attempt  took  form  in  1775  in  the 
treaty  of  Surat,  by  which  Raghunath  Rao,  one  of  the  li^.' 
claimants  to  the  throne  of  the  peshwa,  agreed  to  cede 
Salsette  and  Bassein  to  the  British,  in  consideration  of  being 
himself  restored  to  Poona.  The  military  operations  that  followed 
are  known  as  the  first  Mahratta  War.  Warren  Hastings,  who 
in  his  capacity  of  governor-general  claimed  a  right  of  control 
over  the  decisions  of  the  Bombay  government,  strongly  dis- 
approved of  the  treaty  of  Surat,  but,  when  war  once  broke  out, 
he  threw  the  whole  force  of  the  Bengal  army  into  the  scale.  One 
of  his  favourite  officers,  General  Goddard,  marched  across  the 
peninsula,  and  conquered  the  rich  province  of  Gujarat  almost 
without  a  blow.  Another,  Captain  Popham,  stormed  the  rock- 
fortress  of  Gwalior,  which  was  regarded  as  the  key  of  Hindustan. 
These  brilliant  successes  atoned  for  the  disgrace  of  the  convention 
of  Wargaon  in  1779,  when  the  Mahrattas  dictated  terms  to  a 
Bombay  force,  but  the  war  was  protracted  until  1782.  It  was 
then  closed  by  the  treaty  of  Salbai,  which  practically  restored 
the  status  quo.  Raghunath  Rao,  the  English  claimant,  was  set 
aside;  Gujarat  was  restored,  and  only  Salsette  and  some  othet 
small  islands  were  retained  by  the  English. 
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Meanwhile  Warren  Hastings  bad  to  deal  with  a  more  formidable 
enemy  than  the  Mahratta  confederacy.  The  reckless  conduct 
of  the  Madras  government  had  roused  the  ho^ility 
both  of  Hyder  All  of  Mysore  and  of  the  nizam  of  the 
Deccan,  the  two  strongest  Mussulman  powers  in  India, 
who  attempted  to  draw  the  Mahrattas  into  an  alliance 
against  the  British.  The  diplomacy  of  Hastings  won  over  the 
nizam  and  the  Mahratu  raja  of  Nagpur,  but  the  army  of  Hyder 
Ali  fell  like  a  thunderbolt  upon  the  British  possessions  in  the 
Carnatlc  A  strong  detachment  under  Colond  BaiUie  was  cut 
to  pieces  at  Perambakam,  and  the  Mysore  cavalry  ravaged 
the  country  unchecked  up  to  the  walk  of  Bladras.  For  the 
second  time  the  Bengal  army,  stimulated  by  the  energy  of 
Hastings,  saved  the  honour  of  the  British  name.  Sir  Eyre 
Coote,  the  victor  of  Wandiwash,  was  sent  by  sea  to  relieve 
Madras  with  all  the  men  and  money  available,  while  Colonel 
Pcarse  marched  south  overland  to  overawe  the  raja  of  Berar 
and  the  nizam.  The  war  was  hotly  contested,  for  Sir  Eyre 
Coote  was  now  an  old  man^  and  the  Mysore  army  was  well- 
disciplined  and  equipped,  and  also  skilfully  handled  by  Hyder 
and  his  son  Tippoo.  Hyder  died  in  178a,  and  peace  was  finally 
concluded  with  Tippoo  in  1784,  on  the  basis  of  a  mutual  restitu- 
tion of  all  conquests. 

It  was  Warren  Hastings's  merit  to  organize  the  empire  which 
Clive  founded.  He  was  governor  or  governor-general  for  thir- 
teen years,  a  longer  period  than  any  of  his  successors. 
During  that  time  the  British  lost  the  American  colonies, 
but  in  India  their  reputation  steadily  rose  to  its 
highest  pitch.  Within  a  year  Hastings  was  succeeded 
by  Lord  Comwallis,  the  first  Engtkh  nobleman  of 
rank  who  undertook  the  office  of  govemor-generaL  His  rule 
lasted  from  1786  to  1793,  and  is  celebrated  for  two  events — the 
introduction  of  the  permanent  settlement  into  Bengal  and  the 
second  Mysore  war.  If  the  foundations  of  the  system  of  civil 
administration  were  laid  by  Hastings,  the  superstructure  was 
erected  by  Comwallis.  It  was  he  who  first  entrusted  criminal 
jurisdiction  to  Europeans,  and  established  the  Nizamat  Sadr 
AdaJat,  or  appellate  court  of  criminal  judicature,  at  Calcutta; 
and  it  was  he  who  separated  the  functions  of  collector  and  judge. 
The  system  thus  organized  in  Bengal  war.  afterwards  extended 
to  Madras  and  Bombay,  when  those  presidencies  also  acquired 
territorial  sovereignty.  But  the  achievement  roost  familiarly 
associated  with  the  name  of  Comwallis  is  the  permanent  settle- 
ment of  the  land  revenue  of  Bengal.  Up  to  this  time  the  revenue 
had  been  collected  pretty  much  according  to  the  old  Mogul 
system.  Zamindars,  or  government  farmers,  whose  office 
always  tended  to  become  hereditary,  were  recognized  as  having 
a  right  of  some  sort  to  collect  the  revenue  from  the  actual 
cultivators.  But  no  principle  of  assessment  existed,  and  the 
amount  actually  realized  varied  greatly  from  year  to  year. 
Hastings  had  the  reputation  of  bearing  hard  upon  the  zamindars, 
and  was  absorbed  in  other  critical  affairs  of  state  or  of  war. 
On  the  whole  he  seems  to  have  looked  to  experience,  as  acquired 
from  a  succession  of  quinquennial  settlements,  to  furnish  the 
standard  rate  of  the  future.  Frands,  on  the  other  hand, 
Hastings's  great  rival,  deserves  the  credit  of  being  among  the 
first  lo  advocate  a  limitation  of  the  state  demand  in  perpetuity. 
The  same  view  recommended  itself  to  the  authorities  at  home, 
partly  because  it  would  place  their  finances  on  a  more  stable 
basis,  partly  because  it  seemed  to  identify  the  tamindar  with 
the  more  familiar  landlord.  Accordingly,  Comwallis  took  out 
with  him  in  1787  instmctions  to  introduce  a  permanent  settle- 
ment. The  process  of  assessment  began  in  1789  and  terminated 
in  1 791.  No  attempt  was  made  to  measure  the  fields  or  calculate 
the  out-tum,  as  had  been  done  by  Akbar,  and  is  now  done  when 
occasion  requires  in  the  British  provinces;  but  the  amount 
payable  was  fixed  by  reference  to  what  had  been  paid  in  the  past. 
At  first  the  settlement  was  called  decennial,  but  in  1793  i^  ^s* 
declared  permanent  for  ever.  The  total  assessment  amounted 
to  sikka  Rs.  36,800,989,  or  about  af  millions  sterling.  Though 
Lord  Comwallis.  carried  the  scheme  into  execution,  aU  praise 
or  blame,  so  far  as  details  are  concemed.  must  belong  to  Sir 
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John  Shore,  afterwards  Lord  Teignmouth,  whose  knowled^ 
of  the  country  was  unsurpassed  by  that  of  any  civilian  of  his 
time.  Shore  would  have  proceeded  more  cautiously  than 
Conwallis's  preconceived  idea  of  a  proprietary  body  and  the 
court  of  directors'  haste  after  fixity  permitted. 

The  second  Mysore  War  of  1790-^2  is  noteworthy  on  two 
accounts:  Lord  Comwallis,  the  govemor-geoeral,  led  the 
British  army  in  person,  with  a  pomp  and  bvishness  of 
supplies  that  recalled  the  campaigns  of  Aurangzeb; 
and  the  two  great  native  powers,  the  nizam  of  the 
Deccan  and  the  Mahratta  confederacy,  co-operated 
as  allies  of  the  British.  In  the  result,  Tippoo  Sulun  submitted 
when  Lord  Comwallis  had  commenced  to  beleaguer  his  capital 
He  agreed  to  yield  one-half  of  his  dominions  to  be  divided  among 
the  allies,  and  lo  pay  three  millions  sterling  towards  the  cost  of 
the  war.  Those  conditions  he  fulfilled,  but  ever  afterwards  be 
burned  to  be  revenged  upon  his  conquerors. 

The  period  of  Sir  John  Shore's  rale  as  govemor-^octal,  frrai 
X793  to  1798,  was  uneventful.  In  1798  Lord  Momington,  better 
known  as  the  marquis  Wellesley,  arrived  in  India, 
already  inspired  with  imperial  projects  that  were 
destined  to  change  the  map  of  tl^  country.  Momington  was 
the  friend  and  favourite  of  Pitt,  from  whom  he  is  thought  10 
have  derived  the  comprchensivene»  of  his  political  vision  and 
his  antipathy  to  the  French  name.  From  the  first  he  laid  dowa 
as  his  guiding  principle  that  the  British  must  be  the  00c  para- 
mount power  in  the  peninsula,  and  that  the  native  princes 
could  only  retain  the  insignia  of  sovereignty  by  surrendering 
the  substance  of  independence.  The  subsequent  poUlical  histocy 
of  India  has  been  but  the  gradual  development  of  thb  policy, 
which  received  its  finishing  touch  when  Queen  Victoria  was 
proclaimed  empress  of  India  in  1877. 

To  frustrate  the  possibiUty  of  a  French  invasion  of  India, 
led  by  Napoleon  in  person,  was  the  goveming  idea  of  Wclksley's 
foreign  policy;  for  France  at  this  time,  and  for  many 
years  bier,  filled  the  place  afterwards  occupied  by 
Russia  in  the  imagination  of  British  sutesmen.  Nor 
was  the  possibih'ty  so  remote  as  might  now  be  thought. 
French  regiments  guarded  and  overawed  the  nizam  of  Hyderabad. 
The  soldiers  of  Sindhia,  the  military  head  of  the  Mahratu 
confederacy,  were  disciplined  and  led  by  French  adventurers. 
Tippoo  Sultan  carried  on  a  secret  correspondence  with  the  French 
directorate,  and  allowed  a  tree  of  liberty  to  be  planted  in  his 
dominions.  The  islands  of  Mauritius  and  Bourbon  afforded  a 
convenient  half-way  house  both  for  French  intrigue  and  for 
the  assembling  of  a  hostile  expedition.  Above  all.  Napoleon 
Buonaparte  was  then  in  Egypt,  dreaming  of  the  conquests  of 
Alexander;  and  no  man  knew  in  what  dircaion  be  might  tora 
his  hitherto  unconquered  legions.  Wellesley  first  addressed 
himself  to  the  nizam,  where  his  policy  prevailed  without  serious 
opposition.  The  French  battalions  at  Hyderabad  were  disbanded 
and  the  nizam  bound  himself  by  treaty  not  to  take  any  European 
into  his  service  without  the  consent  of  the  British  govcmmcct— 
a  clause  since  inserted  in  every  engagement  mtered  into  with 
native  powers.  Next,  the  whole  weight  of  Wellesley's  resources 
was  tumed  against  Tippoo,  whom  Comwallis  had  defeated  but 
not  subdued.  His  intrigues  with  the  French  were  laid  bate, 
and  he  was  given  an  opportunity  of  adhering  to  the  new  sub- 
sidiary system.  On  his  refusal  war  was  declared,  and  Wellesley 
came  down  in  state  to  Madras  to  organize  the  expcdiiioo  in 
person  and  watch  over  the  course  of  events.  One  British  army 
marched  into  Mysore  from  Madras,  accompanied  by  a  coatingest 
from  the  nizam.  Another  advanced  from  the  western  coast. 
Tippoo.  after  offering  but  a  feeble  resistance  in  the  field,  retired 
into  Seringapatam,  and,  when  ha  capital  was  stormed,  dkd 
fighting  bravely  in  the  breach  (i  799).  Since  the  battle  of  PUs&ey 
no  event  so  greatly  impressed  the  native  imagination  as  ibt 
capture  of  Seringapatam,  which  won  for  General  Harris  a  peerage 
and  for  Wellesley  an  Irish  marquisate.  In  dealing  with  the 
territories  of  Tippoo,  Wellesley  aaed  with  modention.  Tie 
central  portion,  forming  the  old  stale  of  Mysore,  was  restored  to 
an  infant  representative  of  the  Hindu  rajas,  whom  Hyder  Ali 
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had  detlkroned,  while  the  rest  was  partitioned  between  the 
nizam  and  the  British.  At  about  the  same  time  the  province 
of  the  Camatic,  or  aU  that  large  portion  of  southern  India  ruled 
by  the  nawab  of  Arcol,  and  also  the  principality  of  Tanjore, 
were  placed  under  direct  British  administration,  thus  constituting 
the  Madras  presidency  almost  as  it  has  existed  to  the  present 

day. 

The  Mahrattas  had  been  the  nominal  allies  of  the  British  in 
both  their  wars  with  Tippoo,  but  they  had  never  given  active 
wjk%  wttb  assistance,  nor  were  they  secured  to  the  British  side 
Tirffr'fT  as  the  nizam  sow  was.  The  Mahratta  powers  at  this 
f*^  time  were  five  in  number.    The  recognized  bead  of 

"**■'•  the  confederacy  was  the  pcshwa  of  Poona,  who  ruled 
the  hill  country  of  the  Western  Ghats,  the  cradle  of  the  Mahratta 
race.  The  fertile  province  of  Gujarat  was  annually  harried  by 
the  horsemen  of  the  gaekwar  of  Baroda.  In  central  India  two 
military  leaders,  Sindhia  of  Gwalior  and  Holkar  of  Indore, 
alternately  held  the  pre-eminency.  Towards  the  east  the 
Bhonsia  raja  of  Nagpur  reigned  from  Berar  to  the  coast  of 
Orissa.  Wellesley  tried  assiduously  to  bring  these  several 
Mahratta  powers  within  the  net  of  his  subsidiary  system.  At  last, 
in  1 80 J,  the  necessities  of  the  pcshwa,  who  had  been  defeated  by 
Holkar,  and  driven  as  a  fugitive  into  British  territory,  induced 
bim  to  sign  the  treaty  of  Bassein,  by  which  he  pledged  himself 
to  hold  communications  with  no  other  power,  European  or 
native,  and  ceded  territory  for  the  maintenance  of  a  subsidiary 
force.  This  greatly  extended  the  British  territorial  influence 
in  western  India,  but  led  directly  to  the  second  Mahratu  war, 
for  neither  Sindhia  nor  the  raja  of  Nagpur  would  tolerate  this 
abandonment  of  Mahratta  independence.  The  campaigns  that 
followed  are  perhaps  the  most  glorious  in  the  history  of  the 
British  arms  in  India.  The  general  plan  and  the  adequate 
provision  of  resources  were  due  to  the  marquis  Wellesley,  as 
also  the  indomitable  spirit  that  could  not  anticipate  defeat. 
The  armies  were  led  by  General  Arthur  Wellesley  (afterwards 
duke  of  Wellington)  and  General  (afterwards  Lord)  Lake. 
Wellesley  operated  in  the  Deccan,  where,  in  a  few  short  months, 
he  won  the  decisive  victories  of  Assaye  and  Argaum.  Lake's 
campaign  in  Hindustan  was  no  leas  brilliant,  though  it  has 
received  leas  notice  from  historians.  He  won  pitched  battles 
at  Aiigarh  and  Laswari,  and  captured  the  cities  of  Delhi  and 
Agra,  thus  scattering  the  French  troops  of  Sindhia,  and  at  the 
same  time  coming  forward  as  the  champion  of  the  Mogul  emperor 
in  his  hereditary  capital.  Before  the  year  1803  was  out,  both 
Sindhia  and  the  Bhonsia  raja  were  glad  to  sue  for  peace.  Sindhia 
ceded  all  claims  to  the  territory  north  of  the  Jumna,  and  left 
the  blind  old  emperor  Shah  Alam  once  more  under  British 
protection.  The  Bhonsia  raja  forfeited  Orissa  to  the  English, 
who  had  already  occupied  it  with  a  flying  column,  and  Berar  to 
the  nizam,  who  gained  a  fresh  addition  by  every  act  of  complais- 
ance to  the  British  government.  The  freebooter,  Jaswant  Rao 
Holkar,  akwe  remained  in  the  field,  supporting  his  troops  by 
ravages  through  Malwa  and  Rajputana.  The  concluding  years 
of  WeUcsley's  rule  were  occupied  with  a  series  of  operations 
against  Holkar,  which  brought  no  credit  to  the  British  name. 
The  disastrous  retreat  of  Colonel  Monson  through  Central  India 

(1804)  recalled  memories  of  the  convention  of  Wargaum,  and  of 
the  destruction  of  Colonel  Baillie's  force  by  Hyder  Ali.  The 
repulse  of  Lake  In  person  at  the  siege  of  Bharatpur  (Bhurtpore) 

(1805)  is  memorable  as  an  Instance  of  a  British  army  in  India 
having  to  turn  back  with  its  object  unaccomplished. 

The  ambitious  policy  and  the  continuous  wars  of  Lord  Wellesley 
exhausted  the  patience  of  the  court  of  directors  at  home.  In 
n^^^  1804  Lord  Cornwaltis  was  sent  out  as  governor-general 
a  second  time,  with  instructions  to  bring  about  peace 
at  any  price,  while  Holkar  was  still  unsubdued,  and  Sindhia 
was  threatening  a  fresh  war.  But  Comwallis  was  now  an  old 
man  and  broken  down  in  health.  Travelling  up  to  the  north- 
m-est  during  the  rainy  season,  he  sank  and  died  at  Ghazipur, 
before  he  had  been  ten  weeks  in  the  country.  His  immediate 
aocceasor  was  Sir  George  Barlow,  a  dvil  servant  of  the  company, 
wbo,  as  a  locum  tenens,  had  no  alternative  but  to  carry  out 
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faithfully  the  orden  of  his  employers.  He  is  charged  with 
bdng,  under  these  orders,  the  only  governor-general  who 
diminished  the  area  of  British  territory,  and  with  vioIaUng 
engagements  by  abandoning  the  Rajput  chiefs  to  the  tender 
merdes  of  Holkar  and  Sindhia.  During  his  administration  also 
occurred  the  mutiny  of  the  Madras  sepoys  at  Veiiore,  which, 
though  promptly  suppressed,  sent  a  shock  of  insecurity  through 
the  empire. 

Lord  Minto,  governor-general  from  1807  to  1813,  consolidated 
the  conquests  which  Wellesley  had  acquired.  His  only  military 
exploits  were  the  occupation  of  the  island  of  Mauritius,  and  the 
conquest  of  Java  by  an  expedition  which  he  accompanied  in 
person.  The  condition  of  central  India  continued  to  be  disturbed, 
but  Lord  Minto  succeeded  in  preventing  any  violent  outbreaks 
without  himself  having  recourse  to  the  sword.  The  company 
had  ordered  him  to  follow  a  policy  of  non-intervention,  and  he 
managed  to  obey  his  orders  without  injuring  the  prestige  of  the 
British  name.  In  his  time  the  Indian  government  first  opened 
relations  with  a  new  set  of  foreign  powers  by  sending  embassies 
to  the  Punjab,  to  Afghanistan  and  to  Persia.  The  ambassadors 
were  all  trained  in  the  school  of  Wellesley,  and  formed  perhaps 
the  most  illustrious  trio  of  "  politicals  "  that  the  Indian  service 
has  produced.  Sir  Charles  Metcalfe  was  the  envoy  to  the  court 
of  Ranjit  Singh  at  Lahore;  Mountstuart  Elphinstone  met  the 
shah  of  Afghanistan  at  Peshawar;  and  Sir  John  Malcolm  was 
despatched  to  Persia.  If  it  cannot  be  said  that  any  of  these 
missions  were  fruitful  in  permanent  results,  at  least  they  intro- 
duced the  English  to  a  new  set  of  diplomatic  relations,  and 
widened  the  sphere  of  their  influence. 

The  successor  of  Lord  Minto  was  Lord  Moira,  better  known 
as  the  marquis  of  Hastings,  who  governed  India  for  the  long 
period  of  nine  years,  from  1814  to  1823.  This  period 
was  marked  by  two  wars  of  the  first  magnitude,  the 
campaigns  against  the  Gurkhas  of  Nepal,  and  the  third 
and  last  Mahratta  War.  The  Gtirkhas,  the  present  ruling  race 
in  Nepal,  are  Hindu  immigrants  who  claim  a  Rajput  origin. 
Their  sovereignty  dates  only  from  1767,  in  which  year  they  over- 
ran the  valley  of  Katmandu,  and  gradually  extended  their 
power  over  all  the  hills  and  valleys  of  Nepal  Organized  upon 
a  sort  of  military  and  feudal  basis,  they  soon  became  a  terror 
to  all  their  neighbours,  marching  east  into  Sikkim,  west  into 
Kumaon,  and  south  into  the  Gangetic  plains.  In  the  last  quarter 
their  victims  were  British  subjects,  and  at  last  it  became  im- 
peratively necessary  to  check  their  advance.  Sir  George  Barlow 
and  Lord  Minto  had  remonstrated  in  vain,  and  nothing  was 
left  to  Lord  Moira  but  to  take  up  arms.  The  campaign  of  1814 
was  little  short  of  disastrous.  After  overcoming  the  natural 
difliculties  of  a  malarious  climate  and  precipitous  hills,  the 
sepoys  were  on  several  occasions  fairly  worsted  by  the  unexpected 
bravery  of  the  little  Gurkhas,  whose  heavy  knives  or  kukris 
dealt  terrible  execution.  But  in  1815  General  Ochterlony,  who 
commanded  the  army  operating  by  way  of  the  Sutlej,  stormed 
one  by  one  the  hill  forts  which  still  stud  the  Himalayan  states 
now  under  the  Punjab  government,  and  compelled  the  Nepal 
darbar  to  sue  for  peace.  In  the  following  year  the  same  general 
advanced  from  Patna  into  the  valley  of  Katmandu,  and  finally 
dictated  the  terms  which  had  before  been  rejected,  within  a  few 
miles  of  the  capital.  By  the  treaty  of  Segauli,  which  defines 
the  English  relations  with  Nepal  to  the  present  day,  the  Gurkhas 
withdrew  on  the  one  hand  from  Sikkim,  and  on  the  other  from 
those  lower  ranges  of  the  western  Himalayas  which  have  suppUed 
the  health-giving  stations  of  Naini  Tal,  Mussoorie  and  Simla. 

Meanwhile  the  condition  of  central  India  was  every  year 
becoming  more  unsatisfactory.  Though  the  great  Mahratta 
chiefs  were  learning  to  live  rather  as  peaceful  princes  pt^^^ga^ 
than  as  leaders  of  predatory  bands,  the  example  of 
lawlessness  they  had  set  was  being  followed,  and  bettered  in 
the  following,  by  a  new  set  of  freebooters,  known  as  the  Pindaris. 
As  opposed  to  the  Mahrattas,  who  were  at  least  a  nationality 
bound  by  some  traditions  of  a  united  government,  the  Pindaris 
were  merely  irregular  soldiers,  corresponding  most  nearly  to  the 
free  companies  of  medieval  Europe.    Of  no  common  race  and 
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of  no  oommoo  idigioo,  they  wdcomed  to  thaz  nnks  the  oatkws 
and  broken  tribes  of  all  India— Afghans,  Mahrattas  or  Jats. 
Their  headquarters  were  in  Malwa,  but  their  depredations  were 
not  confined  to  central  India.  In  bands,  sometimes  numbering 
a  few  hundreds,  sometimes  many  thousands,  they  rode  out  on 
their  forays  as  far  as  the  Ccnomandel  coast.  The  most  powerful 
of  the  Pindari  captains.  Amir  Khan,  had  an  organized  army 
of  many  regiments,  and  several  batteries  of  cannon.  Two  other 
leaders,  known  as  Chita  and  Karim,  at  one  time  paid  a  ransom 
to  Sindhia  of  £ioo,ooa  To  suppress  the  Pindari  hordes,  who 
were  supported  by  the  sympathy,  more  or  less  open,  of  aJl  the 
Mahratta  chiefs,  Lord  Hastings  (1817)  collected  the  strongest 
British  army  that  had  been  seen  in  India,  numbering  nearly 
iao,ooo  men,  half  to  opeiate  from  the  north,  half  from  the  south. 
Sindhia  was  overawed,  and  remained  quiet.  Amir  Khan  con- 
sented to  disband  his  army,  on  condition  of  being  guaranteed 
the  possession  of  what  is  now  the  prindpaUty  of  Tonk.  The 
remaining  bodies  of  Pindaris  were  attacked  in  their  homes, 
surrounded,  and  cut  to  pieces.  Karim  threw  himself  upon  the 
mercy  of  the  conquerors.  Cfattu  fled  to  the  jungles,  and  was 
killed  by  a  tiger. 

In  the  same  year  (1817)  as  that  in  which  the  Pindaris  were 
crushed,  and  almost  in  the  same  month  (November),  the  three 
^^  great  Mahratta  powers  at  Poona,  Nagpur  and  Indore 
y^aff,  rase  against  the  English.  The  peshwa,  fiaji  Rao, 
Wan  had  long  been  chafing  under  the  terms  imposed  by  the 
treaty  of  Bassein  (1802),  and  the  subsequent  treaty 
of  Poona  (i 81 7),  which  riveted  yet  closer  the  chains  of  dependence 
upon  the  paramount  power.  Elphinstone,  then  resident  at  his 
court,  foresaw  what  was  coming  and  ordered  up  a  European 
regiment  from  Bombay.  The  next  day  the  residency  was  burned 
down,  and  Kirkee  was  attacked  by  the  whole  army  of  the  peshwa. 
The  attack  was  bravely  repulsed,  and  the  peshwa  immediately 
fled  from  his  capital.  Almost  the  same  plot  was  enacted  at 
Nagpur,  where  the  honour  of  the  British  name  was  saved  by 
the  sepoys  who  defended  the  hill  of  Sitabaldi  against  enormous 
odds.  The  army  of  Holkar  was  defeated  in  the  following  month 
at  the  pitched  battle  of  Mehidpur.  All  open  resistance  was 
now  at  an  end.  Nothing  remained  but  to  follow  up  the  fugitives, 
and  determine  the  conditions  of  the  general  pacification.  In 
both  these  duties  Sir  John  Malcolm  pbyed  a  prominent  part. 
The  peshwa  himself  surrendered,  and  was  permitted  to  reside 
at  Bithur,  near  Cawnpore,  on  a  pension  of  £80,000  a  year.  His 
adopted  son  was  the  infamous  Nana  Sahib.  To  fill  the  peshwa's 
place  to  some  extent  at  the  head  of  the  Mahratta  confederacy, 
the  lineal  descendant  of  Sivaji  was  brought  forth  from  obscurity, 
and  placed  upon  the  throne  of  Satara.  The  greater  part  of 
the  peshwa*s  dominions  was  ultimately  incorporated  in  the 
Bombay  presidency,  while  the  nucleus  of  the  Central  Provinces 
was  formed  out  of  territory  taken  from  the  peshwa  and  the 
raja  of  Nagpur.  An  infant  was  recognized  as  the  heir  of  Holkar, 
and  a  second  infant  was  proclaimed  raja  of  Nagpur  under  British 
guardianship.  At  the  same  time  the  several  states  of  Rajputana 
accepted  the  position  of  feudatories  of  the  paramount  power. 
The  map  of  India,  as  thus  drawn  by  Lord  Hastings,  remained 
substantially  unchanged  until  the  time  of  Lord  Dalhousic.  But 
the  proudest  boast  of  Lord  Hastings  and  Sir  John  Malcolm  was, 
not  that  they  had  advanced  the  pomocrium,  but  that  they  had 
conferred  the  blessings  of  peace  and  good  government  upon 
millions  who  had  suffered  unutterable  things  from  Mahratta 
and  Pindari  tyranny. 

The  marquis  of  Hastings  was  succeeded  by  Lord  Amherst, 
after  the  interval  of  a  few  months,  during  which  Mr  Adam, 
a  civil  servant,  acted  as  govemor-generaL  Lord 
Amherst's  administration  lasted  for  five  years,  from 
Wmt,  1 823  to  1 8 38.  It  is  known  in  histoiy  by  two  prominent 

events,  the  first  Burmese  War  and  the  capture  of 
Bharatpur.  For  some  years  past  the  north-east  frontier  had 
been  disturbed  by  the  restlessness  of  the  Burmese.  The  suc- 
cesson  of  Alompra,  after  having  subjugated  all  Burma,  and  over- 
run Assam,  which  was  then  an  independent  kingdom,  began 

-erics  of  encroachments  upon  British  territory  in  Bengal. 


Pint 


As  all  peaceful  proposals  were  scornfully  rejected.  Lord 

was  compelled  to  declare  war  in  1824.    Little  miUtary 

could  be  gained  by  beating  the  Burmese,  who  were  formkSaLhle 

only  from  the  pestilential  character  of  their  countiy.     One 

expedition  with  gunboats  proceeded  up  the  Brahmaputra  into 

Assam;  another  marched  by  land  through  Chitta^ng    into 

Arakan,  for  the  Bengal  sepoys  refused  to  go  by  sea;  a  tlurd. 

and  the  strongest,  sailed  from  Madras  direct  to  the  mottrh  ai 

the  Irrawaddy.    The  war  was  protracted  over  two  years.     At 

last,  after  the  loss  of  about  20,000  lives  and  an  cacpendaiure 

of  £14,000,000,  the  king  of  Ava  consented  to  sign  the  txemty 

of  Yandabu,  by  which  he  abandoned  all  claim  to  Assam,  wad 

ceded  the  provinces  of  Arakan  and  Tenassciim,  which 

already  in  the  mih'tary  occupation  of  the  British.    He 

all  the  valley  of  the  Irrawaddy,  down  to  the  sea  at 

The  capture  of  Bharatpur  in  central  India  by  Lord 

in  1826  wiped  out  the  repulse  which  Lord  Lake  had  received 

before  that  city  in  January  1805.  A  deputed  successkm 

tated  British  intervention.  ArtiUeiy  could  make  little 

upon  the  massive  walls  of  mud,  but  at  last  a  breach  was  cffecieJ 

by  mining,  and  the  dty.  was  taken  by  storm,  thus  kmn^  its. 

general  reputation  throughout  India  for  impregnability, 

had  threatened  to  become  a  political  danger. 

The  next  governor-general  was  Lord  WHIiam 
who  had  been  governor  of  Madras  twenty  years  earlier  At 
time  of  the  mutiny  of  Velk>re.  His  seven  years*  rule 
(from  1828  to  183s)  is  not  signalized  by  any  of  those 
victories  or  extensions  of  territory  by  which  chroniclers  dcSslit 
to  measure  the  growth  of  empire.  But  it  forms  an  cpodt  ia. 
administrative  reform,  and  in  the  benign  process  1^ 
the  hearts  of  a  subject  population  are  won  over  to  venerate 
well  as  obey  their  aUen  rulers.  The  nradem  histofy  of 
British  in  India,  as  benevolent  administrators  ruling  the 
with  an  eye  to  the  good  of  the  natives,  may  be  said  to 
with  Lord  William  Bcntinck.  According  to  the  inscriptioo 
his  statue  at  Calcutta,  from  the  pen  of  Macaulay: "  He  aboledked 
cruel  rites;  he  effaced  humiliating  distinctions;  he  gave 
to  the  expression  of  pubUc  opinion;  his  constant  study  it 
to  elevate  the  intellectual  and  moral  character  of  the  lun 
committed  to  his  charge."  His  first  care  on  arrival  in 
was  to  restore  equilibrium  to  the  finances,  which  _ 

under  the  burden  imposed  upon  them  by  the  Burmese  War. 
This  he  effected  by  reductions  in  permanent 
amounting  in  the  aggregate  to  1^  millions  sterling,  as 
as  by  augmenting  the  revenue  from  land  that  had 
assessment,  and  from  the  opium  of  Malwa.  He  also 
the  gates  by  which  educated  natives  could  enter  the 
of  the  company.  Some  of  these  reforms  were  distasteful  to  the 
covenanted  service  and  to  the  officers  of  the  army,  bat  Ijord 
William  was  always  staunchly  supported  by  the  court 
and  by  the  Whig  ministry  at  home. 

His  two  most  memorable  acts  ore  the  abolitioa  of 
and  the  suppression  of  the  Thugs.    At  this  distance  of 
it  is  difficult  to  realize  the  degree  -to  which  these 
two  barbarous  practices  had  corrupted  the  social 
system  of  the  Hindus.    European  research  has  dearly 
that  the  text  in  the  Vedas  adduced  to  authorize  the  imi 
of  widows  was  a  wilful  mistranslation.    But  the  practice  bad 
been  engrained  in  Hindu  opinion  by  the  authority  of 
and  had  acquired  the  sanctity  of  a  religious  rite.   The 
Akbar  is  said  to  have  prohibited  it  by  law,  but  the  early  _ 

rulers  did  not  dare  so  far  to  violate  the  religious  customs  of  the 
people.  In  the  jrear  1817  no  fewer  than  seven  bundled 
are  said  to  have  been  burned  alive  in  the  Bengal 
alone.  To  this  .day  the  most  holy  spots  of  Hindu 
are  thickly  dotted  with  little  white  pillars,  each 
a  suttee.  In  the  teeth  of  strenuous  opposiiioB,  frooa  bocU 
Europeans  and  natives.  Lord  William  carried  the  regulation  is^ 
council  on  the  4th  of  December  1829,  by  which  all  who  abetted 
suttee  were  declared  guilty  of  "culpable  homiddc.**  Tbc 
honour  of  suppressing  Thuggism  must  be  shared  between  Ijoni 
William  and  Captain  Sleeman.    Thuggism  was  an  al 
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excrescence  upon  Hinduism,  in  so  £u  as  the  bands  oS  secret 
atisiaint  were  sworn  together  hy  an  oath  baaed  on  the  rites  of 
the  bloody  goddess  KalL  Between  1826  and  1835  as  many  as 
156a  Thugs  were  apprehended  in  different  parts  of  British  India, 
and  by  the  evidence  of  approvets  the  moral  plague  spot  was 
gradually  stamped  out. 

Two  other  historical  events  are  connected  with  the  admini- 
stration of  Lord  William  Bentlnck.  In  1833  the  charter  of  the 
East  India  Company  was  renewed  for  twenty  years,  but  only 
upon  the  terms  that  it  should  abandon  its  trade  ajod  permit 
Europeans  to  settle  freely  in  the  country.  At  the  same  time 
a  Ic^  or  fourth  member  was  added  to  the  governor-general's 
council,  who  might  not  be  a  servant  of  the  company,  and  a 
oommassion  was  appointed  to  revise  and  codify  the  law. 
Macaulay  was  the  first  legal  member  of  council,  ukI  the  first 
pccsidcnt  of  the  law  commission.  In  1830  it  was  found  necessary 
to  take  the  state  of  Mysore  under  British  administration,  where 
it  continued  until  x8Si,  when  it  was  restored  to  native  rxile; 
and  in  1834  the  frantic  misrule  of  the  raja  of  Coorg  brought 
oa  a  short  and  sharp  war.  The  raja  was  permitted  to  retire 
to  Bttiares,  and  the  brave  and  proud  inhabitants  of  that 
BtiooBtainous  little  territory  decided  to  place  themselves  under 
tbe  rule  of  the  company;  so  that  the  only  annexation  effected 
by  Lord  William  Bentinck  was  "in  consideration  of  the  un- 
aaimoos  wish  of  the  people." 

Sir  Charles  (afterwards  Lord)  Metcalfe  succeeded  Lord  William 
as  senior  member  of  ooundL  His  short  term  of  office  is  memor- 
able for  the  measure  which  his  predecessor  had  initiated-, 
but  which  he  willin^y  carried  into  execution,  for 
givinc  entire  liberty  to  the  press.  Public  opinion  in  India, 
as  wdl  as  the  exproas  wish  of  the  court  of  direaors  at  home, 
pointed  to  Metcalfe  as  the  most  fit  person  to  carry  out  the  policy 
ol  Bentinck,  not  provisionally,  but  as  governor-general  for  a 
full  term.  Party  exigencies,  however,  led  to  the  appointment 
of  Loud  Auckland.  From  that  date  commences  a  new  era  of 
war  and  conquest,  which  may  be  said  to  have  lasted  for  twenty 
years.  AD  kwked  peaceful  until  Lord  Auckland,  prompted 
1^  has  evil  genius,  attempted  by  force  to  place  Shah  Shuja  upon 
the  throne  of  Kabul,  an  attempt  which  ended  in  gross  mis- 
Banagement  and  the  annihilation  of  the  British  garrison  in 
that  city.  The  disaster  in  Afghanistan  was  quickly  followed 
by  the  conquest  of  Sind,  the  two  wars  in  the  Punjab,  the  second 
Burmese  War,  and  Ust  of  all  the  Mutiny. 

Tbe  attention  of  the  Britihh  government  had  been  directed 
to  Afghan  affairs  ever  since  the  time  of  Sir  John  Shore,  who 
_  feared  that  Zaman  Shah,  then  holding  hn  court  at 

122^  Lahore,  might  follow  in  the  path  of  Ahmed  Shah, 
wSk  *'^  overrun  HindustaiL  The  growth  of  the  powerful 
Sikh  kingdom  of  Ranjit  Smgh  effectually  dispelled 
any  toch  alarms  for  the  future.  Subsequently,  in  1809,  while 
a  French  invasion  of  India  was  still  a  possibility  to  be  guarded 
against,  Mountstuart  Elphinstone  w|a  sent  by  Lord  Mtnto  on 
a  misaioo  to  Shah  Shuja  to  form  a  defensive  alliance.  Before 
the  year  was  out  Shah  Shuja  had  been  driven  into  exile,  and  a 
third  brother,  Mahmud  Shah,  was  on  tbe  throne.  In  1837, 
when  the  curtain  rises  upon  the  drama  of  British  interference 
in  Afghanistan,  the  usurper,  Dost  Mahonuned  Barakxai,  was 
firmly  established  at  Kabul  His  great  ambition  was  to  recover 
Peshawar  from  the  Sikhs;  and  when  Captain  Alexander  Bumes 
arrived  on  a  mission  from  Lord  Auckland,  with  the  ostensible 
object  of  openiog  trade,  the  Dost  was  willing  to  promise  every- 
thing, if  only  he  could  get  Peshawar.  But  Lo>^  Auckland 
had  another  and  more  important  object  in  view.  At  this  time 
the  Russians  were  advancing  rapidly  in  Central  Asia,  and  a 
Penian  army,  not  without  Russian  support,  was  besieging 
Herat,  the  traditional  bulwark  of  Afghanistan  on  the  east.  A 
Sussiao  envoy  was  at  Kabul  at  the  same  tiine  as  Bumes.  The 
latter  was  uiable  to  satisfy  the  demands  of  Dost  Mahommed 
ia  the  matter  of  Peshawar,  and  returned  to  India  unsuccessful. 
Lofd  Auckland  forthwith  rescdved  upon  the  haxardous  pUn  of 
piadng  a  more  subservient  ruler  upon  the  throne  of  Kabul. 
Shah  Shuja,  now  in  exOe  at  Ludhlaaa,  was  sdccted  for  the 


purpose.  At  this  time  both  the  Punjab  and  Sind  were  independent 
kingdoms.  Sind  was  the  less  powerful  of  the  two,  and,  therefore, 
a  British  army  escorting  Shah  Shuja  made  its  way  by  that 
route  to  enter  Afghanistan  through  the  Bolan  Pass.  Kandahar 
surrendered,  Ghazni  was  taken  by  storm,  Dost  Mahommed 
fled  across  the  Hindu  Kush,  and  Shah  Shuja  was  triumphantly 
led  into  the  Bala  Hissar  'at  Kabul  in  August  1839.  During 
the  two  years  that  followed  Afghanistan  remained  in  the  military 
occupation  of  the  British.  The  catastrophe  occurred  in  November 
1841,  when  Sir  Alexander  Bumes  was  assassinated  in  the  city 
of  Kabul  The  troops  in  the  cantonments  were  then  under  the 
command  of  General  Elphinstone  (not  to  be  confounded  with 
the  civilian  Mountstuart  Elphinstone),  with  Sir  William 
Macnaghten  as  chief  political  adviser..  Elphinstone  was  an  old 
man,  unequal  to  the  responsibilities  of  the  position.  Macnaghten 
was  treacherously  murdered  at  an  interview  with  the  Afghan 
chief,  Akbar  Khan,  eldest  son  of  Dost  Mahommed.  After 
lingering  in  their  cantonments  for  two  months,  the  British  army 
set  off  in  the  depth  of  winter  to  find  its  way  back  to  India 
through  the  passes.  When  they  started  they  numbered  4000 
fighting  men,  with  i>,ooo  camp  followers.  A  single  survivor, 
Dr  Brydon,  reached  the  friendly  walls  of  Jalakbad,  where 
General  Sale  was  galUntly  holding  out.  The  rest  perished  in 
the  defiles  of  Khurd  Kabul  and  Jagdalak,  either  from  the 
knives  and  matchlocks  of  the  Afghans  or  from  the  effects  of 
cold.  A  few  prisoners,  mostly  women,  children  and  officers, 
were  considerately  treated  by  the  orders  of  Akbar  Khan.    (See 

ArCHANXSTAM.) 

Within  a  month  after  the  news  reached  Calcutta,  Lord  Auckland 
had  been  superseded  by  Lord  EUenborough,  whose  first  impulse 
was  to  be  satisfied  with  drawing  off  in  safety  the  garrisons 
from  Kandahar  and  Jalalabad.  But  bolder  counsels  prevailed. 
General  Pollock,  who  was  marching  straight  through  the  Punjab 
to  relieve  General  Sale,  was  ordered  to  penetrate  to  Kabul, 
while  General  Nott  was  only  too  gUd  not  to  be  forbidden  to 
retire  from  Kandahar  through  Kabul.  After  a  good  deal  of 
fighting,  the  two  British  forces  met  at  their  common  destination 
in  September  1842.  The  great  bazar  at  Kabul  was  blown  up 
with  gunpowder  to  fix  a  stigma  upon  the  city;  the  prisoners 
were  recovered;  and  all  marched  back  to  India,  leaving  Dost 
Mahommed  to  take  undisputed  possession  of  his  throne.  The 
drama  closed  with  a  bombastic  proclamation  from  Lord  Ellen- 
borough,  who  bad  caused  the  gates  from  the  tomb  of  Mahmud 
of  Ghaxni  to  be  carried  back  as  a  memorial  of  "Soomath 
revenged. ' 

Lord  Ellenborou^,  who  loved  military  display,  had  his 
tastes  gratified  by  two  more  wars.  In  1843  the  Mahommedan 
rulers  of  Sind,  known  as  the  "  meers  "  or  amirs,  whose 
only  fault  was  that  they  would  not  surrender  their 
independence,  were  crushed  by  Sir  Charles  Napier. 
The  victory  of  Meeance,  in  which  3000  British  troops 
defeated  ao,ooo  Baluchb,  is  perhaps  the  most  brilliant  feat  of 
arms  in  Indian  history;  but  an  honest  excuse  can  scarcely  be 
found  for  the  annexation  of  the  country.  In  the  same  year 
a  disputed  succession  at  Gwalior,  fomented  by  feminine  intrigue, 
resulted  in  an  outbreak  of  the  overgrown  army  which  the 
Sindhia  family  had  been  allowed  to  maintain.  PMce  was 
restored  by  the  battles  of  Maharajpur  and  Punniar,  at  the  former 
of  which  Lord  EUenborough  was  present  in  person. 

In  1844  Lord  EUenborough  was  recaUcd  by  the  court  of 
directors,  who  differed  from  him  on  many  points  of  administra- 
tion, and  distrusted  his  erratic  genius.  He  was 
succeeded  by  Sir  Henry  (afterwards  Lord)  Hardinge,  g^^  ^^ 
who  had  served  through  the  Peninsular  War  and  had 
lost  a  hand  at  Ligny.  It  whs  felt  on  aU  sides  that  a  trial  of 
strength  between  tbe  British  and  the  Sikhs  was  at  hand.  (For 
the  origin  of  the  Sikh  power  see  Punjab.) 

Ranjit  Singh,  the  founder  of  the  Sikh  kingdom  in  the  Punjab; 
had  faithfuUy  fulfiUed  aU  his  obUgations  towards  the  British. 
But  on  his  death  in  1839  no  successor  was  left  to  curb  the 
ambition  of  the  Sikh  nationaUty. 

In  184s  the  kkaUa,  6r  Sikh  army,  numbering  60,000  men  with 
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150  guns,  crossed  the  SutkJ  and  invaded  British  territory. 
Sir  Hugh  Cough,  the  commander-in-chief,  together  with  the 
governor-general,  hurried  up  to  the  frontier.  Within  three 
weeks  four  pitched  battles  were  fought,  at  Mudki,  Ferozeshah, 
Aliwal  and  Sobraon.  The  British  loss  on  each  occasion  was 
heavy;  but  by  the  last  victory  the  Sikhs  were  fairly  driven  into 
and  across  the  Sutlej,  and  Lahore  surrendered  to  the  British. 
By  the  terms  of  peace  then  dictated  the  infant  son  of  Ranjit, 
Dhuleep  Singh,  was  recognized  as  raja;  the  JuUundur  Doab, 
or  tract  between  the  Sutlej  and  the  Ravi,  was  annexed;  the 
Sikh  army  was  limited  to  a  specified  number;  Major  Henry 
Lawrence  was  appointed  to  be  resident  at  Lahore;  and  a  British 
force  was  detailed  to  garrison  the  Punjab  for  a  period  of  eight 
years. 

Lord  Dalhousie  succeeded  Lord  Hardinge,  and  his  eight  years' 
administration  (from  1848  to  1856)  was  more  pregnant  of  results 
than  that  of  any  governor-general  since  Wellesley. 
Though  professedly  a  man  of  peace,  he  was  compelled 
to  fight  two  wars,  in  the  Punjab  and  in  Burma.  These 
both  ended  in  Uige  acquisitions  of  territory,  while  Nagpur,  Oudh 
and  several  minor  states  also  came  under  British  rule.  But 
Dalhousie's  own  special  interest  lay  in  the  advancement  of  the 
moral  and  material  condition  of  the  country.  The  system 
of  administration  carried  out  in  the  conquered  Punjab  by  the 
two  Lawrences  and  their  assistants  is  probably  the  most  successful 
piece  of  difficult  work  ever  accomplished  by  Englishmen.  Lower 
Burma  prospered  under  their  rule  scarcely  less  than  the  Punjab. 
In  both  cases  Lord  Dalhousie  deserves  a  large  share  of  the 
credit.  No  Branch  of  the  administration  escaped  his  reforming 
hand.  He  founded  the  public  works  department,  to  pay  special 
attention  to  roads  and  canals.  He  opened  the  Ganges  canal, 
still  the  largest  work  of  the  kind  in  the  country,  and  he  turned 
the  sod  of  the  first  Indian  railway.  He  promoted  steam  com- 
munication with  England  via  the  Red  Sea,  and  introduced 
cheap  postage  and  the  electric  telegraph.  It  is  Lord  Dalhousie's 
misfortune  that  these  benefits  are  too  often  foigotten  in  the 
vivid  recollections  of  the  Mutiny,  which  avenged  his  policy,  of 
annexation. 

Lord  Dalhousie  had  not  been  six  months  hi  India  before  the 
second  Sikh  war  broke  out.  Two  British  officers  were  treacher- 
ously assassinated  at  Multan.  Unfortunately  Henry 
Lawrence  was  at  home  on  sick  leave.  The  British 
army  was  not  ready  to  act  in  the  hot  season,  and, 
despite  the  single-handed  exertions  of  Lieutenant  (afterwards 
Sir  Herbert)  Edwardes,  this  outbreak  of  fanaticism  led  to  a 
general  rising.  The  kkaUa  army  again  came  together,  and 
more  than  <mce  fought  on  even  terms  with  the  British.  On  the  fatal 
field  of  Chillianwalla,  which  patriotism  prefers  to  call  a  drawn 
battle,  the  British  lost  3400  officers  and  men,  besides  four  guns 
and  the  colours  of  three  regiments.  Before  reinforcements  could 
come  out  from  England,  with  Sir  Charles  Napier  as  commander- 
in-chief.  Lord  Gough  had  restored  his  own  reputation  by  the 
crowning  victory  of  Gujrat,  which  absolutely  destroyed  the  Sikh 
army.  Multan  had  previously  fallen,  and  the  Afghan  horse 
under  Dost  Mahommed.  who  had  foigotten  their  hereditary  anti- 
pathy to  the  Sikhs  in  their  greater  hatred  of  the  British  name, 
were  chased  back  with  ignominy  to  their  native  hills.  The 
Punjab  henceforth  became  a  British  province,  supplying  a  virgin 
field  for  the  administrative  talents  of  Dalhousie  and  the  two 
Lawrences.  Raja  Dhuleep  Singh  received  an  allowance  of 
£50,000  a  year,  on  which  he  retired  as  a  country  gentleman  to 
Norfolk  in  England.    (See  Punjab.) 

The  second  Burmese  war  of  2853  was  caused  by  the  ill-treat- 
ment of  European  merchants  at  Rangoon,  and  the  insolence 
o£Fered  to  the  captain  of  a  frigate  who  had  been  sent 
to  remonstrate.  The  whole  valley  of  the  Irrawaddy, 
from  Rangoon  to  Prome,  was  occupied  in  a  few 
months,  and,  as  the  king  of  Ava  refused  to  treat,  it 
was  annexed,  under  the  name  of  Pegu,  to  the  provinces  of  Arakan 
and  Tcnasserim,  which  had  been  acquired  in  1826. 

Lord  Dalhousie's  dealings  with  the  feudatory  states  of  India, 
*Hougb  actuated  by  the  highest  motives,  seem  now  to  have 
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proceeded  upon  mistaken  lines.  His  poh'cy  of  annexing  eadi 
native  state  on  the  death  of  its  riiler  withmit  natural  hein  pio> 
duced  a  general  feeling  of  insecurity  of  tenure  among  the 
princes,  and  gave  offence  to  the  people  of  India.  This 
policy  was  reversed  when  India  was  taken  over  by 
the  crown  after  the  Mutiny;  and  its  reversal  has  led 
to  the  native  princes  being  amongst  the  most  loyal  subjects 
of  the  British  government.  The  first  state  to  esdieat  to  the 
British  government  was  Satara,  which  had  been  reconstituted 
by  Lord  Hastings  on  the  downfall  of  the  pcshwa  Baji  Rao  ia 
z8i8.  The  last  direct  representative  of  Sivaji  died  without 
a  male  heir  in  1848,  and  his  deathbed  ad<^tion  was  set  aside. 
In  the  same  year  the  Rajput  state  of  Karauli  was  saved  by  the 
interposition  of  the  court  of  directors,  who  drew  a  fine  distinctioo 
between  a  dependent  principality  and  a  protected  ally.  In  1853 
Jhansi  suffered  the  same  fate  as  Satara.  But  the  moa  con- 
spicuous application  of  the  doctrine  of  lapse  was  tlie  case  of 
Nagpur.  The  last  of  the  Bhonalas.  a  dynasty  older  than  the 
British  government  itself,  died  without  a  son,  natural  or  adopted, 
in  1853.  That  year  also  saw  British  administration  extended 
to  the  Berars,  or  the  assigned  districts  which  the  nizam  of 
Hyderabad  was  induced  to  cede  as  a  territorial  guarantee 
for  the  subsidies  which  he  perpetiuUly  kept  in  anear.  Three 
more  distinguished  names  likewise  passed  away  in  1853,  thou^ 
without  any  attendant  accretion  to  British  territory.  In  the 
extreme  south  the  titular  nawab  of  the  Camatic  and  the  titular 
raja  of  Tanjore  both  died  without  heirs.  Thdr  rank  and  their 
pensions  died  with  them,  though  compassionate  allowaocet 
were  continued  to  their  families.  In  the  north  of  India,  Ba^ 
Rao,  the  ex-peshwa  who  had  been  dethroned  in  x8i8,  lived  on 
till  1853  in  the  enjoyment  of  his  annual  pension  of  £80,000. 
His  adopted  son.  Nana  Sahib,  inherited  his  accumulated  savingSi 
but  could  obtain  no  further  recognition. 

The  annexation  of  the  province  of  Oudh  was  justifiable  oa 
the  ground  of  morals,  though  not  on  that  of  policy.  Ever  since 
the  nawab  wazir,  Shuja-ud-Dowlah,  received  back  his 
forfeited  territories  from  the  hands  of  Lord  Clive  in 
1765,  the  very  existence  of  Oudh  as  an  independent 
state  had  depended  only  upon  the  protection  of 
Britbh  bayonets.  Thus,  preserved  alike  from  foreign  invasioa 
and  from  domestic  rebellion,  the  long  Une  of  subsequent  nawabs 
had  given  way  to  that  neglect  of  pubhc  affairs  and  thoae  private 
vices  which  naturally  flow  from  irresponsible  power.  Their  only 
redeeming  virtue  was  steady  loyalty  to  the  British  government. 
Warning  after  warning  had  been  given  to  the  nawabs,  who  bad 
assumed  the  title  of  king  since  1819,  to  put  their  bouse  in  order; 
but  every  warning  was  neglected,  and  Lord  Dalhouae  at  last 
carried  into  effect  what  both  the  previous  governors-general 
had  threatened.  In  1856,  the  last  year  of  his  rule,  he  issoed 
orders  to  General  (afterwards  Sir  James)  Outram,  then  resided 
at  the  court  of  Lucknow,  to  assume  the  direct  administration 
of  Oudh,  on  the  ground  that  "  the  British  government  would 
be  guilty  in  the  sight  of  God  and  man,  if  it  were  any  longer  to 
aid  in  sustaining  by  its  countenance  an  administration  fiaugbt 
with  suffering  to  millions  "  The  king,  Wajid  Ali,  bowed  to 
irresistible  force,  though  he  ever  refused  to  recognize  the  justice 
of  his  deposition.  After  a  mission  to  England,  by  way  of  procest 
and  appeal,  he  settled  down  in  the  pleasant  suburb  of  Garden 
Reach  near  Calcutta,  where  he  lived  in  the  enjoyment  <tf  a 
pension  of  £120,000  a  year.  Oudh  was  thus  annexed  without 
a  blow;  but  it  may  be  doubted  whether  the  one  measure  of 
Lord  Dalhousie  upon  which  he  looked  back  himarlf  with  the 
clearest  conscience  was  not  the  very  one  that  most  alarmfd 
native  public  opinion. 

Lord  Dalhousie  was  succeeded  by  his  friend.  Lord  Canning, 
who,  at  the  farewell  banquet  in  England  given  to  him  by  the 
court  of  directors,  uttered  these  prophetic  words: 
"  I  wish  for  a  peaceful  term  of  office.  But  I  cannot 
forget  that  in  the  sky  of  India,  serene  as  it  is,  a  small 
cloud  may  arise,  no  larger  than  a  man's  hand,  but  which,  grovisg 
larger  and  larger,  may  at  last  threaten  to  burst  and  overwh^m 
us  with  ruin."     In  the  following  year  the  sepoys  of  the  Besfsl 
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army  matxnied,  and  all  the  valley  of  the  Ganges  from  Patna  to 
Ddhi  me  in  open  rebellion. 

The  variona  motives  assigned  for  the  Mutiny  appear  inadequate 
to  the  European  mind.  The  truth  seems  to  be  that  native 
opinion  throughout  India  was  in  a  ferment,  predisposing  men  to 
believe  the  wfldest  stories,  and  to  act  predpttately  upon  their 
feais.  The  influence  of  panic  in  an  Oriental  population  is  greater 
than  migfat  be  readily  believed.  In  the  first  place,  the  policy 
of  Lord  Dalhousie,  exactly  in  proportion  as  it  had  been  dictated 
by  the  most  honourable  considerations,  was  utterly  distasteful 
to  the  native  ntind.  Repeated  annexations,  the  spread  of 
education,  the  appearance  of  the  steam  engine  and  the  telegraph 
wire,  an  alike  revealed  a  consistent  determination  to  substitute 
an  English  for  an  Indian  civilization.  The  Bengal  sepoys, 
cqMdally,  thought  that  they  could  see  into  the  future  farther 
than  the  rest  of  their  countrymen.  Nearly  all  men  of  high  caste, 
suad  many  of  them  recruited  from  Oudhi^  they  dreaded  tendencies 
which  they  deemed  to  be  denationalizing,  and  they  knew  at  first 
hand  what  annexation  meant.  They  believed  it  was  by  their 
IwowesB  that  the  Punjab  had  been  conquered,  and  all  India  was 
held  quiet.  The  numerous  dethroned  princes,  their  heiis  and 
their  widows,  were  the  first  to  take  advantage  of  the  spirit  of 
disaffection  that  was  abroad.  They  had  heard  of  the  Crimean 
War,  and  were  told  that  Russia  was  the  perpetual  enemy  of 
Ett^and.  Owing  to  the  silladar  system,  under  which  the  native 
cavalry  provided  their  own  horses  and  accoutrements,  many  of 
the  sowan  were  in  debt,  and  were  in  favour  of  a  change  which 
would  wipe  out  the  existing  regime  and  with  it  the  money- 

But  in  addition  to  these  general  causes  of  unrest  the  condition 
ol  the  native  army  had  long  given  cause  for  uneasiness  to  acute 
observers.  During  the  course  of  its  history  it  had  broken  out 
into  mutiny  at  recurrent  intervals,  the  latest  occasion  being  the 
winter  of  1843-1844,  when  there  were  two  separate  mutinies 
in  Sind  and  at  Ferotepur.  Moreover  the  spirit  of  the  sepoys 
daring  the  Sikh  wars  was  unsatisfactory,  and  led  to  excessive 
rasnaltifi  amongst  the  British  officers  and  soldiers.  Both  General 
Jacob  and  Sir'  Charles  Napier  had  propbe^ed  that  the  Mutiny 
would  take  i^aoe.  Sir  Hugh  Gough  and  other  commandets-in- 
chief  had  petitioned  for  the  removal  of  India's  chief  arsenal  from 
Delhi  to  Umballa:  and  Lord  Dalhousie  himself  had  protested 
against  the  reduction  of  the  British  element  in  the  army.  But 
all  these  warnings  were  disregarded  with  a  blindness  as  great 
aa  was  the  incapacity  that  altowed  the  Mutiny  to  gather  head 
unchecked  after  its  first  outbreak  at  Meerut.  Moreover  the 
otttbccak  was  immediately  provoked  by  an  unparalleled  in- 
stance of  carelessness.  It  has  recently  been  proved  by  Mr 
G.  W.  Forrest's  researches  in  the  Government  of  India  re- 
cords that  the  sepoys'  belief  that  their  cartridges  were  greased 
with  the  fat  of  cows  and  pigs  had  some  foundation  in 
fact.  Such  a  gross  violation  of  their  caste  prejudices  would 
alone  be  sufficient  to  account  for  the  outbreak  that  followed. 
(For  the  military  inddenta  of  the  Mutiny  see  IimiAN 
MimNT) 

The  Mutiny  sealed  the  fate  of  the  East  India  company,  after 
m  life  of  more  than  two  and  a  half  centuries.  The  Act  for  the 
_  Better  Government  <rf  India  (1858;,  which  finally 

j^^T^  transferred  the  entire  administration  from  the  company 
OwMk  to  the  crown,  was  not  passed  without  an  eloquent 
protest  from  the  directors,  nor  without  acrimonious 
party  discussion  in  parliament.  It  enacu  that  India  shall  be 
Covcraed  by,  and  in'  the  name  of,  the  sovereign  of  England 
through  a  principal  secretary  of  state,  assisted  by  a  council 
The  fovemor-general  recdvctl  the  new  title  of  viceroy.  The 
European  troopa  of  the  company,  ntunbering  about  34,000 
olBcen  and  men,  were  amal^mated  with  the  royal  service. 
and  the  Indian  navy  was  abolished.  By  the  Indian  Councils 
Act  1861  the  govemor-genersl's  councfl  and  also  the  councils 
at  Madras  and  Bombay  were  augmented  by  the  addition  of 
non-offidal  members,  either  natives  or  Europeans,  for  Iq^blative 
pvrpoBca  only;  and  by  another  act  passed  in  the  same  year 
Jtfgh  coBitt  of  jndicature  were  constituted  out  of  the  existing 


supreme  courts  and  company's  .courts  at  the    presidency 
towns. 

India  under  Ike  Crown. 

It  fell  to  the  lot  of  Lord  Canning  both  to  suppress  the  Mutiny 
and  to  introduce  the  peaceful  revolution  that  followed.  As 
regards  his  execution  of  the  former  part  of  his  duties,  it  is 
sufficient  to  say  that  he  preserved  bis  equanimity  undisturbed 
in  the  darkest  hours  of  peril,  and  that  the  strict  impartiality 
of  his  conduct  incurred  alternate  praise  and  blame  from  the 
fanatics  on  either  side.  The  epithet  then  scornfully  applied 
to  him  of  '*  Qemency  "  Canning  is  now  remembered  only  to  his 
honour.  On  November  x,  1858,  at  a  grand  durbar  held  at 
Allahabad  the  royal  proclamation  was  published  which  announced 
that  the  queen  had  assumed  the  government  of  India.  This 
document,  which  has  been  called  the  Magna  Charta  of  the  Indian 
people,  went  on  lo  explain  the  policy  of  political  justice  and 
religious  toleration  which  it  was  her  royal  pleasure  to  pursue, 
and  granted  an  amnesty  to  all  except  those  who  had  directly 
taken  part  in  the  murder  of  British  subjects.  Peace  was  pro- 
claimed throughout  India  on  the  8th  of  July  1850;  and  in  the 
following  cold  season  Lord  Canning  made  a  viceregal  progress 
through  the  upper  provinces,  to  receive  the  homage  of  loyal 
princes  aiKl  chieU,  and  to  guarantee  to  them  the  right  of  adoption. 
The  sui^ression  of  the  Mutiny  increased  the  debt  of  India  by 
about  40  millions  sterling,  and  the  mihtary  changes  that  ensued 
augmented  the  annual  expenditure  by  about  10  millions.  To 
grapple  with  this  deficit,  James  Wilson  was  sent  out  from  the 
treasury  as  financial  member  of  council.  He  reorganized  the 
customs  system,  imposed  an  income  tax  and  licence  duty  and 
created  a  state  paper  currency.  The  penal  code,  originally 
drawn  up  by  Macaulay  in  1837,  passed  into  law  in  i860,  together 
with  codes  of  dvil  and  criminal  procedure. 

Lord  Caxming  left  India  in  March  1863,  and  died  before  be 
had  been  a  month  in  En^and.  His  successor.  Lord  Elgin,  only 
lived  till  November  1863,  when  he  too  fell  a  victim  to  the  exces- 
sive work  of  the  governor-generalship,  dying  at  the  Himalayan 
station  of  Dharmsala,  where  he  lies  buried.  He  was  succeeded 
by  Sir  John  Lawrence,  the  saviour  of  the  Punjab.  The  chief 
incidents  of  his  administration  were  the  Bhutan  war  and  the 
terrible  Orisaa  famine  of  1866.  Lord  Mayo,  who  succeeded  him 
in  1869,  carried  on  the  permanent  British  policy  of  moral  and 
material  progress  with  a  special  degree  of  personal  energy.  The 
Umballa  durbar,  at  which  Shere  Aii  was  recognized  as  amir  of 
Afghanistan,  though  in  one  sense  the  completion  of  what  Lord 
Lawrence  had  begun,  owed  much  of  its  success  to  the  personal 
influence  of  Lord  Mayo  himself.  The  same  quality,  combmed 
with  sympathy  and  firmness,  stood  him  in  good  stead  in  all  his 
dealings  both  with  native  diiefs  and  European  officials.  His 
example  of  hard  work  stimulated  all  to  their  best.  While 
engaged  in  exploring  with  his  own  eyes  the  furthest  comers 
of  ihe  empire,  he  fell  by  the  hand  of  an  assassin  in  the  convict 
settlement  of  the  Andaman  islands  in  1873.  His  successor  was 
Lord  Northbrook,  whose  ability  showed  itself  chiefly  in  the 
department  of  finance.  During  the  time  <rf  his  administration  a 
famine  in  Lower  Bengal  in  1874  was  successfully  obviated  by 
government  relief  and  public  works,  though  at  an  eiK>rmous 
cost;  the  gaekwar  of  Baroda  was  dethroned  in  1875  for  mis- 
government  and  dislojralty,  while  his  dominicntt  were  continued 
to  a  nominated  child  of  the  family;  and  the  prince  of  Wales 
(Edward  VIL)  visited  the  country  in  the  cold  season  of  1875-1876. 
Lord  Lytton  followed  Lord  Northbrook  in  1876.  On  the  1st  of 
January  1877  Queen  Victoria  was  proclaimed  empress  of  India 
at  a  durbar  of  great  magnificence,  held  on  the  historic  "Ridge" 
overlooking  the  Mogul  capital  DelhL  But,  while  the  princes 
and  high  officials  of  the  country  were  flocking  to  this  gorgeous 
scene,  the  shadow  of  famine  was  already  darkening  over  the  soUth 
of  India.  Both  the  monsoons  of  1876  had  failed  to  bring  their 
due  supply  of  rain,  and  the  season  of  1877  was  little  better. 
The  consequences  of  this  prolonged  drought,  which  extended 
from  Cape  Comorin  to  the  Deccan,  and  subsequently  invaded 
northern  India,  were  more  disastrous  than  any  similar  calamity 
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up  to  that  time  from  the  introduction  of  British  rule.  Despite 
unparalleled  importations  of  grain  by  sea  and  rail,  de^ite  the 
most  strenuous  exertions  of  the  government,  which  incurred  a 
total  expenditure  on  this  account  of  ii  millions  sterling,  the  loss 
of  life  from  actual  starvation  and  its  attendant  train  of  diseases 
was  lamentable.  In  the  autumn  of  1878  the  affairs  of  Afghanistan 
again  forced  themselves  into  notice.  Shere  Ali,  the  amir,  who 
had  been  hospitably  entertained  by  Lord  Mayo,  was  found  to  be 
favouring  Russian  intrigues.  A  British  envoy  was  refused 
admittance  to  the  cotmtry,  while  a  Russian  mission  was  received 
with  honour.  This  led  to  a  declaration  of  war.  British  armies 
advanced  by  three  routes — the  Khyber,  the  Kurram  and  the 
Bolan — and  without  much  opposition  occupied  the  inner 
entrances  of  the  passes.  Shere  Ali  fled  to  Afghan  Turkestan,  and 
there  died.  A  treaty  was  entered  into  with  his  son,  Yakub  Khan, 
at  Gandamak,  by  which  the  British  frontier  was  advanced  to 
the  crests  or  farther  sides  of  the  passes  and  a  British  officer  was 
admitted  to  reside  at  KabuL  Within  a  few  months  the  British 
resident,  Sir  Louis  Cavagnari,  was  treacherously  attacked  and 
massacred,  together  with  his  escort,  and  a  second  war  became 
necessary.  Yakub  Khan  abdicated,  and  was  deported  to  India, 
while  Kabul  was  occupied  in  force. 

At  this  crisis  of  affairs  a  general  election  in  England  resulted 
in  a  change  of  government.  Lord  Lytton  resigned  with  the 
Conservative  ministry,  and  the  marquis  of  Ripon  was 
nominated  as  his  successor  in  1880.  Shortly  after- 
wards a  British  brigade  was  defeated  at  Maiwand  by 
the  Herati  army  of  Ayub  Khan,  a  defeat  promptly  and  com- 
pletely retrieved  by  the  brilliant  march  of  General  Sir  Frederick 
Roberts  from  Kabul  to  Kandahar,  and  by  the  total  rout  of 
Ayub  Khan's  army  on  the  ist  of  September  1880.  Abdur 
Rahman  Khan,  the  eldest  male  representative  of  the  stock  of 
Dost  Mahommed,  was  then  recognised  as  amir  of  Kabul.  Lord 
Ripon  was  sent  out  to  India  by  the  Liberal  ministry  of  1880  for 
the  purpose  of  reversing  Lord  Lytton's  policy  in  Afghanistan, 
and  of  introducing  a  more  sympathetic  system  into  the  adminis- 
tration of  India.  The  disaster  at  Maiwand,  and  the  Russian 
advance  east  of  the  Caspian,  prevented  the  proposed  withdrawal 
from  Quetta;  but  Kandahar  was  evacuated,  Abdur  Rahman 
was  left  in  complete  control  of  his  country  and  was  given  an 
annual  subsidy  of  twelve  lakhs  of  rupees  in  1883.  In  the  second 
purpose  of  his  administration  Lord  Ripon's  well-meant  efforts 
only  succeeded  in  setting  Europeans  and  natives  against  each 
other.  His  term  of  office  was  chiefly  notable  for  the  agitation 
against  the  Ilbert  Bill,  which  proposed  to  subject  European 
offenders  to  trial  by  native  magistrates.  The  measure  aroused 
a  storm  of  indignation  amongst  the  European  community 
which  finally  resulted  in  the  bill  being  shorn  of  its  most  objection- 
able features.  Lord  Ripon 's  good  intentions  and  personal 
sympathy  were  recognized  by  the  natives,  and  on  leaving 
Bombay  he  received  the  greatest  ovation  ever  accorded  to  an 
Indian  viceroy 

After  the  arrival  of  Lord  Dufferin  as  governor-general  the 
mcident  known  as  the  Panjdeh  Scare  brought  Britain  to  the 
verge  of  war  with  Russia.  During  the  preceding 
decades  Russia  had  gradually  advanced  her  power 
from  the  Caspian  across  the  Turkoman  steppes  to 
the  border  of  Afghanistan,  and  Russian  intrigue  was 
largely  responsible  for  the  second  Afghan  war.  In  February 
1 884  Russia  annexed  Merv.  This  action  led  to  an  arrangement  in 
August  of  the  same  year  for  a  joint  Anglo-Russian  commission  to 
delimit  the  Afghan  frontier.  In  March  1885,  whOe  the  commis- 
sion was  at  work.  Lord  Dufferin  was  entertaining  the  amir 
Abdur  Rahman  at  a  durbar  at  Rawalpindi.  The  durbar  was 
interrupted  by  the  news  that  a  Russian  general  had  attacked 
and  routed  the  Afghan  force  holding  the  bridge  across  the  river 
Kushk,  and  the  incident  might  possibly  have  resulted  in  war 
between  Britain  and  Russia  but  for  the  slight  importance 
that  Abdur  Rahman  attributed  to  what  he  termed  a  border 
scuffle. 

'  The  incident,  however,  led  to  military  measures  being  taken 
by  the  government  of  Loi5(i  Dufferin,  which  had  far-reaching. 


effects  on  Indian  finance.  The  total  strength  of  the  army  vas 
raised  by  10,000  British  and  30,000  native  troops,  at  an  annual 
cost  oi  about  two  millions  sterling;  and  the  frontier 
post  of  Quetta,  in  the  neighbourhood  of  Kandahar, 
was  connected  with  the  Indian  railway  system  by 
a  line  that  involved  very  expensive  tunnelling. 

The  Panjdeh  incident  was  likewise  the  cause  ci  the  establidb- 
ment  of  Imperial  Service  troops  in  India.  At  the  mmnent  whea 
war  seemed  inmunent,  the  leading  native  princes 
made  offers  of  pecuniary  aid.  These  offers  were 
declined,  but  it  was  intimated  to  them  at  a  later  date 
that,  if  they  would  place  a  small  military  force  in  each 
state  at  the  disposal  of  the  British  government,  to  be  commanded 
by  state  officers,  but  drilled,  disciplined  and  armed  under  the 
supervision  of  British  officers  and  on  British  lines,  thegovemmeot 
would  undertake  to  find  the  necessary  supervising  officer,  arms 
and  organization.  The  proposal  was  widely  accepted,  and  the 
Imperial  Service  troops,  as  they  are  called,  amount  at  present  to 
some  90,000  cavalry,  infantry  and  tran^Mtt,  whose  effideacy 
is  very  highly  thought  of.  Thty  have  rendered  good  service  in 
the  wars  on  the  north-west  frontier,  and  also  in  China  and 
Somaliland.  Later  in  the  same  year  (1885)  occurred  the  third 
Burmese  war.  For  the  causes  of  the  dispute  with  King  Thebaw, 
and  a  description  of  the  military  operattoot  which  ensued 
before  the  country  was  finally  pacified,  see  BtTUca. 

From  1885  onwards  the  attention  of  the  Indian  govenuncst 
was  increasingly  devoted  to  the  north-#est  frontier.  Between 
the  years  1885  and  1895  there  were  delimited  at  varioui  times  by 
joint  commissions  the  Russo-Afghan  frontier  between  the  Oxus 
and  Sarakhs  on  the  Persian  frontier,  the  Rusao-Afgfaan  frontier 
from  Lake  Victoria  to  the  frontier  of  China  and  the  Af^iaa- 
Indian  frontier  from  the  Kunar  river  to  a  point  in  the  neighbour- 
hood  of  the  Nawa  Kotal.  To  the  westward,  after  varioas 
disagreements  and  two  mih'ury  expeditions,  the  territories 
comprising  the  Zhob,  Barhan  and  Bori  valleys,  occupied  by 
Pathan  tribes,  were  in  1890  finally  incorporated  in  the  general 
system  of  the  Trans-Indus  protectorate.  About  the  same  time 
in  the  extreme  north,  the  post  of  British  resident  in  Gilgit  was 
re-established,  and  the  supremacy  of  Kashmir  over  the  adjoiaiiig 
petty  chiefships  of  Hunza-Nagar  was  enforced  (1891-1893). 
In  1893  the  frontiers  of  Afghanistan  and  British  India  were 
defined  by  a  joint  agreement  between  the  two  goveramcnts, 
known  as  the  Durand  agreement.  There  followed  on  the  part 
of  the  British  authorities,  interierence  in  Chitral,  ending  in  an 
expedition  in  1895  and  the  ejection  of  the  local  chiefs  in  favour 
of  candidates  amenable  to  British  influence.  A  moce  formidable 
hostile  combination,  however,  awaited  the  government  of  luAa. 
By  the  agreement  of  1893  with  the  amir  most  of  the  Waziri  daa 
and  also  the  Af ridis  had  been  left  outside  the  limits  of  the  amir^ 
influence  and  transferred  to  the  British  aone.  Soon  after  that 
date  the  establishment  by  the  British  military  authorities  of 
posts  within  the  Waziri  country  led  to  apprehension  on  the  part 
of  the  local  tribesmen.  In  1895  the  occupation  of  points  withia 
the  Swat  territory  for  the  safety  of  the  road  from  India  to 
Chitral  similariy  roused  the  su^icion  of  the  Swatis.  The 
Waziris  and  Swatis  successively  rose  in  arms,  in  June  and  July 
1 897,  and  their  example  was  followed  by  the  Mohmanda.  Final^jr. 
in  August  the  powerful  Afridi  tribe  joined  the  combination  and 
closed  the  Khyber  Pass,  which  runs  through  their  territoiy,  and 
which  was  held  by  them,  on  conditions,  in  trust  for  the  govcn* 
ment  of  India.  This  led  to  the  military  operations  known  as 
the  Tirah  campaign,  which  proved  very  costly  both  in  men  and 
money. 

Meanwhile  considerable  difficulties  had  been  experienced 
with  the  Indian  currency,  which  was  on  a  purely  silver 
Before  1873  the  fluctuations  in  the  value  of  silver  as 
compared  with  gold  had  been  comparatively  small, 
and  the  exchange  value  of  the  rupee  was  rarely  less 
than  two  shillings.  But  after  1873,  in  consequence  of  changes 
in  the  monetary  systems  of  France  and  Germany,  and  the 
increased  production  of  silver,  this  stability  of  exchange  no  longer 
continued,  and  the  rupee  sank  steadily  in  valu^  till  it 
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fittk  more  tlum  half  its  face  value.  This  great  slirinkage  in 
exchange  caused  considerable  loss  to  the  Indian  government 
in  remitting  to  Europe,  and  entailed  hardship  upon  Anglo-Indians 
who  received  pensions  or  other  payments  in  rupees,  while  on 
the  other  hand  it  supplied  an  aitifidal  stimulus  to  the  export 
trade  by  increasing  the  purchasing  power  of  gold.  This 
advantage,  however,  was  outweighed  by  the  uncertainty  as  to 
what  the  exchange  value  of  the  rupee  might  be  at  any  particular 
date,  which  imported  a  gambling  element  into  commerce. 
Accotdingly  in  June  1893  *^  ^^  ^u  passed  closing  the  Indian 
mints  to  the  free  coinage  of  silver.  Six  years  later,  in  1899,  the 
change  was  completed  by  an  act  making  gold  legal  tender  at  the 
rate  of  £1  for  Rs.i  5,  or  at  the  rate  of  xs.  4d.  per  rupee,  and  both 
the  government  and  the  individual  now  know  exactly  what 
tlieir  obligations  will  be. 

When  Lord  Curson  became  viceroy  in  1898,  he  reversed  the 
policy  00  the  north-west  frontier  wUch  had  given  rise  to  the 
Tirah  campaign,  withdrew  outlying  garrisons  in 
tribal  country,  substituted  for  them  tribal  militia, 
and  created  the  new  Nortb-West  Frontier  province, 
for  the  purpose  of  introducing  consistency  of  policy 
and  firmness  of  control  upon  that  disturbed  border.  In  addition, 
after  making  careful  inquiry  through  various  commissions, 
be  reformed  the  systems  of  education  and  police,  laid  down  a 
compcebensave  scheme  of  irrigation,  improved  the  leave  rules 
and  the  excessive  report-writing  of  the  civil  service,  encouraged 
the  native  princes  by  the  formation  of  the  Imperial  Cadet  Corps 
and  introduced  many  other  reforms.  His  term  of  office  was  also 
notable  for  the  coroxuition  durbar  at  Delhi  in  January  1903,  the 
expedition  to  Lhasa  in  1904,  which  fint  unveiled  that  forbidden 
city  to  European  gaae,  and  the  partition  of  Bengal  in  1905. 
In  December  1904  Lord  Curxon  entered  upon  a  second  term  of 
office,  which  was  unfortunately  marred  by  a  controversy  with 
Lord  Kitchener,  the  commander-in-chief,  as  to  the  position  of 
the  military  member  of  oounciL  Lord  Curxon,  finding  himself 
at  variance  with  the  secretary  of  state,  resigned  before  the  end 
of  the  first  year,  and  was  succeeded  by  Lord  Minto. 

The  new  viceroy,  who  might  have  expected  a  tranquil  time 
after  the  energetic  reforms  of  his  predecessor,  soon  found  himself 
face  to  face  with  the  most  serious  troubles,  euphemistic- 
ally called  the  "unrest,"  that  British  rule  has  had 
to  encounter  in  India  since  the  Mutiny.  For  many 
years  the  educated  class  among  the  natives  had  been 
claiming  for  themselves  a  larger  share  in  the  administration, 
and  bad  organised  a  political  party  under  the  name  of  the 
National  Congress,  which  held  annual  meetings  at  Christmas 
in  one  or  other  of  the  large  cities  of  the  peninsula.  This  class 
abo  exercised  a  wide  influence  through  the  press,  printed  both 
in  the  vernacular  languages  and  in  English,  especially  among 
young  students.  There  is  no  doubt  too  that  the  adoption  of 
Western  dvilixation  by  the  Japanese  and  their  victorious  war 
with  Russia  set  In  motion  a  current  through  all  the  peoples  of 
the  East.  The  occasion  though  not  the  cause  of  trouble  arose 
frMn  the  partition  of  Bengal,  which  was  represented  by  Bengali 
agitators  as  an  insult  to  their  mother  country.  While  the  first 
riots  octttiied  in  the  Punjab  and  Madras,  it  is  only  in  Bengal 
and  eastern  Bengal  that  the  unrest  has  been  bitter  and  con- 
tinitnw  This  is  the  centre  of  the  swadeski  movement  for  the 
boycott  of  English  goods,  of  the  most  seditious  speeches  and 
writings  and  of  conqnracies  for  the  assassination  of  officials. 
At  first  the  government  attempted  to  qucU  the  disaffection  by 
means  of  the  ordinary  law,  with  fair  success  outside  Bengal; 
but  there,  owing  to  the  secret  ramifications  of  the  conspiracy,  it 
has  been  found  necessary  to  adopt  spedal  measures.  Recourse 
has  been  had  to  a  r^ulation  of  the  year  x8i8,  by  which  persons 
may  be  imprisoned  or  "deported"  without  reason  assigned; 
and  tJifee  acts  of  the  legislature  have  been  passed  for  dealing 
moce  directly  with  the  prevalent  classes  of  crime:  (i)  an 
Explonvcs  Act,  containing  provisions  similar  to  those  in  force 
in  Ea^aad;  (2)  a  Prevention  of  Seditious  Meetings  Act,  which 
can  only  be  applied  specially  by  proclamation;  and  (3)  a 
Cxixninal  Law  Aniendment  Act,  of  which  the  two  chief  provisions 
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magisterial  inquiry  in  private  (similar  to  the  Scotch 
procedure)  and  a  tnal  before  three  judges  of  the  High  Court 
without  a  Jury. 

While  the  law  was  thus  sternly  enforced,  important  acts  of 
conciliation  and  measures  of  reform  were  earned  out  simultane 
ously.  In  1907  two  natives,  a  Hindu  and  a  Mahom- 
medan,  were  appointed  to  the  secretary  of  state's 
council;  and  in  1909  another  native,  a  Hindu  hamster,  was  for 
the  first  time  appointed,  as  legal  member,  to  the  council  of  the 
viceroy.  Occasion  was  taken  of  the  fiftieth  anniversary  of  the 
assumption  by  the  crown  of  the  government  of  India  to  address 
a  message  (on  November  2,  1908)  by  the  king-emperor  to  the 
princes  and  peoples,  reviewing  in  stately  language  the  later 
development,  and  containing  these  memorable  words: — 

*'  From  the  first,  the  principle  of  representative  institutions  began 
to  be  gradually  introduced,  and  the  time  has  come  when,  in  the 
judgment  of  my  viceroy  and  governor-general  and  others  of  my 
counsellors,  that  principle  may  be  prudently  extended.  Important 
classes  among  you,  repreaentinff  ideas  that  have  been  fostered  and 
encouraged  by  British  rule,  cuiim  equality  of  citizenship,  and  a 
greater  share  in  legislation  and  government.  The  politic  satisfaction 
of  such  a  claim  will  strengthen,  not  impair,  existing  authority  and 
power.  Administration  will  be  all  the  more  efficient  if  the  officers 
who  conduct  it  have  greater  opportunities  of  regular  contact  with 
those  whom  it  affects  and  with  those  who  influence  and  reflect 
common  opinion  about  it." 

The  policy  here  adumbrated  was  (at  least  partly)  carried 
into  effect  by  parliament  in  the  Indian  Councils  Act  1909, 
which  reconstituted  all  the  legislative  councils  by  the  addition 
of  members  directly  elected,  and  conferred  upon  these  councils 
wider  powers  of  discussion.  It  further  authorized  the  addition 
of  two  members  to  the  executive  councils  at  Madras  and  Bombay, 
and  the  creation  of  an  executive  council  in  Bengal  and  also 
(subject  to  conditions)  in  other  provinces  under  a  lieutenant- 
governor.  Regulations  for  bringing  the  act  into  operation  were 
issued  by  the  governor-general  in  council,  with  the  appro>^ 
of  the  secretary  of  state,  In  November  1909.  They  provided 
(inter  alia)  for  a  non-official  majority  in  all  of  the  provincial 
councils,  but  not  in  that  of  the  governor-general;  for  an  elaborate 
system  of  election  of  members  by  organized  constituencies;  for 
nomination  where  direct  election  is  not  appropriate;  and  for 
the  separate  represenution  of  Mahommedans  and  other  special 
interests.  They  also  contain  provisions  authorizing  the  asking 
of  supplementary  questions,  the  moving  and  discussion  of 
resolutions  on  any  matter  of  public  interest  and  the  annual 
consideration  of  the  contents  of  the  budget.  In  brief,  the 
legislative  councils  were  not  only  enlarged,  but  transformed 
into  debating  bodies,  with  the  power  of  criticizing  the  executive. 
The  first  elections  took  place  during  December  1909,  with  results 
that  showed  wide-spread  interest  and  were  generally  accepted 
as  satisfactory.  The  new  council  of  the  governor-general  met 
in  the  following  month. 

Authorities.— Vincent  A.  Smith,  The  Early  History  of  India 
(Oxford,  1904.  and  cd..  1908):  and  Asoka  V'  Rulers  of  India  ''  series, 
Oxford,  tool);  J.  W.  McCrindle,  Ancient  India  (1901);  T.  W.  Rhys 
Davids,  Bnddkist  India  (1903);  Imperial  Cautteer  of  India  (1907- 
1909):  Sir  I.  Campbell.  Catetteer  of  Bombay  (1896);  Sunlcy  Lane- 
Poole.  Medieval  India  {"  Story  of  the  Nations  "  series,  1903);  The 
Mohammedan  Dynasties  (1894)  and  The  Mogul  Emperors  (1893); 
H.  C.  Fanshawe.  Delhi  Past  and  Present  (1902):  Sir  H.  M.  Elliot, 
History  of  India  as  told  by  its  own  Historians  (1867).  For  the  "  un- 
rest," Its  causation  and  history,  see  the  scries  of  articles  in  The  Times, 
beginning  J  uly  16, 1910.  (W.  W.  H. ;  J.  S.  Co.) 

Indian  Costuue 

Personal  attire  in  India  so  far  resembles  a  uniform  that  a 
resident  can  tell  from  a  garb  alone  the  native  place,  religion 
and  social  standing  of  the  wearer.  This  is  still  true,  though  the 
present  facility  of  intercommunication  has  had  its  effect  in 
tending  to  assimilate  the  appearance  of  natives.  Together 
with  costume  it  is  necessSiry  to  study  the  methods  of  wearing 
the  hair,  for  each  race  adopts  a  different  method. 

The  population  of  India,  of  which  the  main  divisions  are 
religious,  falls  naturally  into  four  groups,  (i)  Mahommedans, 
(2)  Hindus,  (3)  Sikhs,  (4)  Parsees.    To  these  may  be  added 
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aboriginal  races  such  as  BhOs,  SootluJs,  Goods,  &&,  wiiose 
costume  is  chiefly  noticeable  from  its  absence. 

MaJummedan  Men. —  Apart  from  the  two  sects,  Sonnis  and 
Sbias,  whose  garb  differs  in  some  respects,  there  are  four  families 
of  Moslems,  viz.  Pathans,  Moguls,  Syeds  and  Sheiks.  The  first 
came  to  India  with  Sultan  Mahmud  Chaznavi  in  aj>.  1002, 
the  second  are  of  Tatar  origin  and  came  to  India  with  Baber^ 
the  Syeds  claim  descent  from  Mahomet,  while  Sheiks  comprise 
all  other  Mussulmans,  induding  converted  Hindus.  It  is  now 
no  longer  possible  to  distinguish  these  families  by  their  turbans 
as  was  formerly  the  case. 

Hair. — In  the  hadis^  or  traditional  sayings  of  Mahomet  other 
than  those  to  be  found  in  the  Koran,  it  is  laid  down  that  the 
head  is  to  be  shaved  and  the  beard  to  be  allowed  to  grow  naturally 
to  "  a  legal "  length,  ix,  7  or  8  in.  long.  This  is  known  as 
fitrak  or  the  custom  of  prophets.  The  beard  is  frequently  dyed 
with  henna  and  indigo  for  much  the  same  reasons  as  in  Europe 
by  elderly  men;  this  is  entirely  optional  The  weanng  of 
whiskers  while  shaving  the  chin  was  a  Mogul  fashion  of  the  17th 
and  i8th  centuries  and  is  now  seldom  seen  except  among  Deccam 
Mahommedans.  The  mustachios  must  not  grow  below  the  Une 
ci  the  upper  lip,  which  must  be  clearly  seen;  a  division  or  parting 
B  made  below  the  nose.  The  lower  lip  is  also  carefully  kept 
dear.  Hair  under  the  arms  or  elsewhere  on  the  body  except 
the  breast  is  always  removed. 

Mahommedan  dothing  for  indoor  wear  consists  of  three  pieces; 
(a)  Head-dress,  (6)  body-covering,  (c)  covering  for  the  legs. 

Head-dress.— TMxi  is  of  two  kinds:  the  turban  and  the  cap. 
The  former  is  chiefly  worn  in  northern  India,  the  latter  in  Oudh 
and  the  United  Provinces.  What  is  known  in  Europe  as  a  turban 
(from  the  Persian  sarband,  a  binding  for  the  head)  is  in  India 
divided  into  two  classes.  The  first,  made  of  a  single  piece  of 
cloth  20  to  30  in.  wide  and  from  6  to  9  yds.  long,  is  bound  round 
the  head  from  right  to  left  or  from  left  to  right  indifferently 
and  quite  simply,  so  as  to  form  narrow  angles  over  the  forehead 
and  at  the  back.  This  form  is  called  amdmdt  (Arabic),  dasUr 
(Persian),  skindd  or  shamld,  safd,  lungi^  seld,  rumdl,  or  dopaUd. 
The  terms  amdmdh  and  dasUr  are  used  chiefly  with  reference 
to  the  turbans  of  priests  and  itima,  that  is  learned  and  religious 
persons.  They  are  usually  white;  formerly  Syeds  wore  them 
of  green  colour.  They  are  never  of  bright  hue.  The  lungi  is 
made  of  doth  of  a  spedal  kind  manufactured  mostly  in  Ludhiana. 
It  is  generally  blue  and  has  an  ornamented  border.  In  the  case 
of  Pathans  and  sometimes  of  Punjabi  Moslems  it  is  bound  round 
a  tall  red  conical  cap  called  a  ktdlak{F\aXtL  fig.i).  Theendsare 
frequently  allowed  to  hang  down  over  the  shoulders,  and  are  called 
shinda  or  shamla,  terms  which  also  apply  to  the  whole  head-dress. 
The  names  safa,  sela,  rumal  and  dofatta  are  sometimes  given  to 
this  form  of  turban.  The  sda  is  gaudier  and  more  ornamental 
generally;  it  is  worn  by  the  nobles  and  wealthier  classes. 

The  second  form  of  the  turban  is  known  as  the  pafjri.^  This 
head-dress  b  of  Hindu  origin  but  is  much  worn  by  Mahonunedans. 
It  is  a  single  piece  of  cloth  6  to  8  in.  wide,  and  <A  any  length  from 
10  to  50  yds.  The  methods  of  binding  the  ^gn  are  inniunerable, 
each  method  having  a  distinctive  name  as  arabi  (Arab  fashion) ; 
tnansabi  (offidal  fashion,  much  used  in  theDeccan);mttjAaJkAf 
(sheik  fashion);  chakridar  (worn  by  hadjis,  that  is  those  who 
have  made  the  pilgrimage  to  Mecca);  khirkirddr  (a  fashion  of 
piling  the  doth  l^gh,  adopted  by  retainers  of  great  men);  latuddr 
(top-shaped,  worn  by  k&yasths  or  writers);  joriddr  (the  doth 
twisted  into  rope  shape)  (Plate  L  fig.  6);  siparali  (  shield-shaped, 
worn  by  the  Sbii  sect) ;  murassa,  or  nasUUikk  (ornately  bound), 
latpali  (cardessly  bound)  (Plate  I.  fig.  4).  Many  other  fashions 
which  it  would  be  difficult  to  describe  can  best  be  learned  by 
studying  pictures  with  the  help  of  a  competent  teacher.  The 
chirA  b  a  pagri  of  checked  doth.  The  mandU  b  of  gold  or 
highly  ornamented  doth;  it  b  worn  by  nobles  and  persons  of 
dbtinction. 

The  cap  or  topi  b  not  bound  round  the  head,  but  b  placed 

1  This  has  been  Englished  by  Anglo-Indians  into  "  puggaree  "  or 
"  pugree  "  and  applied  to  a  scan  of  white  cotton  or  silk  wound  round 
nat  or  helmet  as  a  protection  against  the  sun. 


upon  it.  It  M  made  of  cut  and  sewn  doth.  Some  varieties  sie 
dopaUarit  a  skull-cap;  kisktuiuMd,  or  boat-shaped  cap,  toUapL 
a  round  cap  of  the  kind  known  m  Fi^anH  as  **  pork-pie ". 
beswip  or  egg-shaped  cap,  sigoskUi,  or  three-cornered  op, 
ckaugoskid,  or  four-cornered  cap,  Ujddr,  or  crown-shaped  cap. 
&C.  Many  other  caps  are  named  after  the  k>cahiy  <rf  manufactue 
or  some  pecubanty  of  make,  e.i  Kaskmiri-kUaft,  jkdlerdir, 
fringed  cap,  &c 

A  form  o(  cap  much  worn  in  Bengal  and  western  India  is 
known  as  Irdnl  kuUdk,  or  Persian  cap  It  is  made  of  goatskin 
and  is  shaped  hke  a  l&rbusk  but  has  no  tassd.  The  cap  worn  a 
cold  weather  is  called  lop^  lopa,  or  kantop  (ear-cover)  (Plate  L 
fig  2) ,  these  are  sometunes  padded  with  cotton.  Caps  are  mucb 
worn  by  Mussulmans  oi  Delhi,  Agra,  Lucknow  and  other  cities 
<A  the  Um'ted  provinces. 

The  Idrbusk  or  t&rkt-topi  was  introduced  into  India  by  Sir  Sayyid 
Ahmad  (Plate  I  fig  3)  It  must  not  be  confused  with  the  Moomh 
"  fez."  which  IS  skull-shaped  The  tOrbusk  is  of  Creek  ongin 
and  was  adopted  by  Sultan  Mahmud  of  Turkey  in  the  early 
part  of  the  iQlh  century  To  remove  the  head-dress  of  whatever 
kind  IS,  in  the  East,  an  aa  of  discourtesy,  to  stnke  it  off  is  a 
deep  insult. 

C/o^*h;.— The  foUowing  rxdes  from  the  kadUk  or  traditional 
sayings  of  the  prophet  are  noteworthy* — "  Wear  white  garments,' 
for  verily  they  are  full  of  deanhness,  and  pleasant  to  the  eye." 
"  It  b  lawful  for  the  woman  of  my  people  to  clothe  herself  ia 
silken  garments,  and  to  wear  ornaments  of  gold,  but  it  is 
forbidden  to  man  any  man  who  shall  wear  silken  garments 
in  this  world,  shall  not  wear  them  in  the  nexL"  **  God  will  not 
be  merciful  to  him  who  through  vamty  wears  long  trousexs  ** 
(i.e  reaching  below  the  ankle)  The  foregoing  rules  are  now 
only  observed  by  the  ultra-orthodox,  such  as  the  Wlhald  sect 
and  by  ulemas,  or  learned  elderly  men.  The  Mogul  court  of 
Delhi,  especially  during  the  reign  of  Mabommed  Shah,  nick- 
named Rangtia  or  the  "  dandy,"  greatly  influenced  change  ia 
these  matters.  Coloured  clothing,  goAd  ornaments  and  silkea 
raiment  began  to  be  worn  commonly  by  Mussulman  men  m  ha 
reign. 

For  the  upper  part  of  the  body  the  principal  aitide  of  dothiac 
is  the  kHrUL  The  Persian  name  for  this  b  pairakan  and  the 
Arabic  jkofliif,  whence  "  chemise."  Thb  kOriA  b  the  equivakst 
for  the  shirt  of  Europe.  It  b  usually  of  white  cotton,  and  has 
the  opening  or  gold  in  front,  at  the  back,  or  on  dther  side  in- 
differently. It  was  formerly  fastened  with  strings,  but  now 
with  the  gkundi  (the  old  form  of  button)  and  teAmoA  or  k»p. 
In  southern  India,  Gujarat  and  in  the  United  Provinces  the 
kurtd  IS  much  the  same  as  to  length  and  fit  as  the  English  shirt; 
as  the  traveller  goes  northward  from  Delhi  to  the  Af^^^  border 
he  sees  the  kHrtd  becoming  longer  and  looser  till  he  finds  the 
Pathan  wearing  it  almost  to  hb  ankles,  with  very  full  vide 
sleeves.  The  beeves  are  everywhere  long  and  are  tometimrs 
fastened  with  one  or  two  buttons  at  the  wrist. 

Mussulmans  always  wear  some  form  of  trousers.  Tbey  are 
known  as  ix&r  (Arabic)  or  pa*ejdma*  (Persian).  Thb  aztide 
of  dothing  b  sometimes  loose,  sometimes  tight  all  the  way, 
sometimes  loose  as  far  as  the  knee  and  tight  bdow  Uke  Jodhpur 
riding  breeches.  They  are  fastened  round  the  waist  with  a 
scarf  or  string  called  kamarband  (wabtband)  <a  tzirbemd,  and 
are  usually  of  white  cotton.  The  varieties  of  cut  are  skarai  or 
canonical,  orthodox,  which  reach  to  tl^  ankles  and  fit  as  dose 
to  the  leg  as  European  trousers;  rumi  or  gkardrtddr,  which 
reach  to  the  ankles  but  are  much  wider  than  European  trousexs 
(thb  pattern  b  much  worn  by  the  Shias);  and  tang  or  ckmst, 
reaching  to  the  ankles,  from  which  to  the  knee  they  fit  quite 
dose.  When  thb  last  kind  is  "  rucked  "  at  the  ankle  it  b  caQed 
ckuriddr  (Plate  I.  fig.  4).  They  are  sometimes  buttoned  at  the 
ankle,  especially  in  the  Meerut  dbtricL    The  skahoSr  patten. 


•  Anglicized  as  "  pyjamas  **  (in  America  **  pajamas  1.  the 
is  used  of  a  form  oi  night-wear  for  men  which  has  now  gentrajij 
superseded  the  night-shirt.  Thb  consbts  of  a  loose  co«t  aMtrouses 
of  silk,  wool  or  other  material;  the  trousers  are  fastened  by  a  cam 
round  the  waist. 
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irery  large  round  the  waist  and  hanging  in  folds,  is  worn  by 
Pathans,  Baluchis,  Sindis,  Multanis,  &c. 

The  new  fashion  in  vogue  amongst  the  younger  generation 
of  Mussulman  is  called  the  ikbdrak  or  patal^nvmdt  which  is 
like  the  European  trousers.  They  are  usually  made  of  calico; 
they  have  no  buttons  but  are  fastened  with  string  (kamarband). 
Bathing  drawers  are  called  gkutannak  and  reach  to  the  knee. 
The  tight  drawers  worn  by  wrestlers  are  c&Utd  janghiah. 
"  Garments  for  outdoor  wear  are  the  angd^  or  angarkhi,  the 
chafkoHt  the  ackkan  or  skerv>dni\  the  tffffd,  a  coat  with  full 
sleeves,  Is  made  of  any  material,  white  or  coloured.  It  is  slit 
at  the  sides,  has  perpendicularly  cut  side>pockets,  and  is  fastened 
with  strings  just  below  the  breast.  It  is  opened  on  the  right 
or  left  side  according  to  local  custom.  The  angd  is  now  considered 
old-fashioned,  and  is  chiefly  worn  by  elderly  men  or  religious 
persons.  It  is  still  not  uncommon  in  Delhi,  Agra,  Lucknow  and 
at  native  courts,  but  is  being  superseded  by  the  ackkan  (Plate  1. 
fig.  4),  which  is  buttoned  straight  down  the  front.  Both  angA  and 
ackkan  reach  to  a  little  below  the  knee,  as  also  does  the  ckapkan, 
a  relic  of  Mogul  court  dress,  best  known  as  the  shield-like  and 
highly  adorned  coat  worn  by  government  ckaprasis  (Plate  II. 
fig'  3)*  Over  the  angd  is  sometimes  worn  an  overcoat  called  a 
tJkcgd;  this  is  made  of  any  material,  thick  or  thin,  plain  or  orna- 
mented; it  has  one  or  two  fastenings  only,  loops  below  the 
breast  whence  it  hangs  loosely  to  below  the  knees.  The  ekogd  is 
sometimes  known  by  its  Arabic  names  abd  or  kabd,  terms  applied 
to  it  when  worn  by  priests  or  ulemas.  In  cold  weather  Pathans 
and  other  border  residents  wea^  posteens^  sleeved  coats  made  of 
sheepskin  with  the  woolly  side  in.  In  India  farther  south  in  cold 
weather  an  overcoat  called  dagld  is  worn,  this  is  an  angd  padded 
with  o>tton  wool.  A  padded  chogd  is  called  labddd\  when 
very  heavily  padded  fargkul.  Whereas  the  European  wears  his 
waistcoat  undtr  his  coat,  the  Indian  wears  his  aver  his  angd  or 
ekapkan  (not  over  the  ackkan)  A  sleeveless  waistcoat  generally 
made  of  silk  is  called  a  sadari;  when  it  has  half  sleeves  it  is 
called  nimdstin;  the  full-sleeved  waistcoat  worn  in  winter 
padded  with  cotton  is  called  mindi.  For  ceremonial  purposes 
a  coat  called  jdmd  is  worn.  This  fits  closely  as  to  the  upper  part 
of  the  body,  but  flows  loosely  below  the  waist.  It  is  generally 
white,  and  is  fastened  in  front  by  strings. 

Is  Gujarat  and  other  parts  of  western  India  are  to  be  found 
classes  of  Moslems  who  difler  somewhat  from  those  met'with 
elsewhere,  such  as  Memans,  Borfls  and  Khojfts.  The  first 
are  Suonis;  the  two  last  Shias.  Memans  wear  (i)  a  gold 
embroidered  skull-cap,  (2)  a  long  kamls  fastened  at  the  neck 
with  3  or  4  buttons  on  a  gold  chain,  (3)  sadariyat  i.e.  a  tight 
waistcoat  without  sleeves,  fastened  in  front  with  small  silk 
buttons  and  loops,  (4)  an  over- waistcoat  called  skdyd-sadriya 
instead  of  the  angd^  with  sleeves,  and  slits  at  the  sides  (probably 
of  Arab  origin).  When  he  does  not  wear  a  skuU-cap  his  amdmdh 
b  made  after  the  arched  Arab  form,  or  is  a  Kashmir  scarf  wound 
round  a  skull-cap  made  of  Java  straw.  The  Bora  adopts  one 
of  four  forms  of  pagri;  the  Ujjainf  a  small  neatly  bound  one. 
tlie  Akmaddbdd,  a  loose  high  one;  the  Surai,  fuller  and  higher 
than  the  Ujjain  pattern  (Plate  I.  fig.  5);  or  the  Kalkidwddd,  a 
conical  turban  with  a  gold  stripe  in  the  middle  of  the  cone.  The 
Bort  wears  the  ongd^  otherwise  be  resembles  the  Memsn.  The 
Khoja  wears  a  pagri  smaller  than  the  Meman's,  called  a  Mogkaidt 
pktntd;  this  leaves  a  portion  of  the  head  bare  at  the  back.  The 
material  is  always  of  kaskida^  a  kind  of  embroidered  cloth. 
Amongst  Mabommedans  only  Pathans  wear  ear-rings. 

MABOiarEOAN  Won  EN.  Head-dras  —The  rupaiia  (also  called 
dapcUa)^  or  veil,  is  of  various  colours  and  materials.  Its  length 
is  about  J  yds.,  its  width  about  i).  It  is  worn  over  the  head 
fnd  thrown  over  the  left  shoulder.  It  is  considered  essential 
to  modesty  to  cover  the  head.  This  head-dress  is  also  known 
as  ofkna,  orkni^  pcckan,  pockni  (Baluchistan  and  western  India) 
ckmndri^  rto  (Sind),  npaUa,  takrai  or  ckadar  (Pathan)  Among 
the  poorer  classes  it  is  called  packoli.  Farther  south  in  India 
when  of  thicker  material  it  is  called  ckadar  or  ckaddar  It  is 
called  packedif  potra  or  maldyd  by  Meman,  Borft  and  RhojA 
woiDCB.    As  a  nile  married  women  wear  brighter  colours  than 


unmarried  ones.  In  Kashmir  a  small  round  cap,  goltopi,  is  worn. 
The  kassawa  is  a  handkerchief  bound  over  the  head  and  tied  at 
the  back,  and  is  worn  by  Mahommedan  women  indoors  to  keep 
the  hair  tidy;  Mahommedan  women  plait  their  hair  and  let 
it  hang  down  behind  (Plate  I.  fig.  6). 

Cloiking. — A  short  jacket  fastened  at  the  back  and  with 
short  sleeves  is  worn.  It  may  be  of  any  material.  In  Sind, 
Gujarat  and  other  parts  of  western  India  it  is  called  a  ckoli. 
It  is  also  very  generally  known  as  angiyd.  Other  common 
names  are  makram  and  sindband  (breast-cover).  The  kMd  is  a 
sort  of  sleeveless  Shirt,  open  in  front  and  reaching  to  the  waist. 
It  may  be  of  any  material.  When  this  is  worn  with  the  angiya 
it  is  worn  over  it.  This  combination  of  dress  is  worn  only  by 
young  married  women.  In  Kashmir  and  northern  India 
generally  the  angiya  is  not  worn,  and  the  kHrtd  is  worn  instead. 
This  is  like  the  kamis  of  the  man,  already  described;  it  has 
full  sleeves,  is  open  at  the  front,  which  is  embroidered,  and 
reaches  to  the  knee  or  lower.  Among  Pathans  there  are  two 
kinds  of  kiirtd  {kamis  or  kkat);  one  worn  by  married  women 
called  girdddnd  kkal  is  dark  red  or  blue,  embroidered  with  silk 
in  front;  the  jaldnd  kkat  worn  by  unmarried  women  is  less 
conspicuous  for  colour  and  ornament.  A  large  pocket  {jd>)  is 
often  sewn  on  in  front  like  the  Highlander's  sporran.        ' 

The  Pa'ejdmdSt  also  called  itdr^  are  cut  like  those  of  men,  and 
known  by  the  same  names.  They  differ  only  in  being  of  silk  or 
other  fine  material  and  being  coloured  (Plate  I.  fig.  6).  Among 
Pathans  they  are  called  partog  or  parttk  (pardek),  and  those  of 
unmarried  girls  are  of  white,  while  married  women  wear  them  of 
susit  a  kind  of  coloured  silk  or  cotton.  As  a  general  rule  the  wear> 
ing  of  paijdmds  is  the  chief  distinction  between  Mussulman  and 
Hindu  women.  In  the  Shahpur  and  other  districts,  however, 
where  Mahommedans  have  followed  Hindu  customs,  Moslem 
women  wear  the  majld^  a  cloth  about  3  yds.  long  by  i|  wide  tied 
tightly  round  the  waist  so  as  to  fall  in  folds  over  the  legs.  Even 
Mahommedan  men  sometimes  wear  the  majld  in  these  districts. 
This  form  of  dress  is  known  among  Moslems  as  takband  [lower 
binding]  (Plate  I.  fig.  6).  In  Rajputana,  Gujarat  and  the  southern 
Punjab,  Mahommedan  women  sometimes  wear  a  Ikenga  or  gkagra 
skirt  without  trousers;  in  the  Sirsa  district  and  parts  of  Gujarat 
the  ghagra  is  worn  over  the  trousers.  The  sadari  or  waistcoat 
is  worn  by  women  as  well  as  men.  The  tillak  or  ptskwa^  is  a 
dress  or  robe  the  skirt  and  bodice  of  which  are  made  in  one  piece, 
usually  of  red  or  other  coloured  material;  it  is  common  in 
Gujarat,  Rajputana  and  the  Sirsa  district,  and  is  the  style  usually 
adopted  by  nautch  girls  when  dancing.  Meman  women  wear  also 
the  aM,  or  overcoat,  which  differs  from  that  worn  by  men  in 
that  It  has  loose  half  sleeves,  and  fastens  with  two  buttons  at 
each  side  of  the  neck  over  the  shoulders;  it  is  embroidered 
on  the  breast,  and  adorned  with  gold  lace  on  the  skirts. 

In  Delhi,  Lucknow,  Agra  and  other  towns  in  the  Punjab 
and  the  United  Provinces  a  special  wedding  dress  is  worn  by  the 
bride,  called  rlt-kdjord,  the  "  dress  of  custom."  It  is  worn  on  the 
wedding  night  only ;  and  it  is  a  rule  that  no  scissors  are  employed 
in  making  it.  The  trouser  string  of  this  dreu  is  not  the  usual 
kamarband,  but  is  made  of  untwisted  cotton  thread  called 
kaldwd.  Out  of  doors  Mahommedan  women  wear  the  bitrkd, 
a  long  loose  white  garment  entirely  covering  the  head  and  body. 
It  has  two  holes  for  the  eyes.  Mahommedan  women  pencil  the 
eyes  with  kokl  or  sHrmd^  use  missi  for  the  teeth  and  colour  the 
palms  and  nails  of  the  band  with  henna.  A  nose-ring  is  a  sign 
of  marriage. 

Hindus. — Caste  does  not  influence  dress  amongst  Hindus 
as  much  as  might  be  expected.  The  garment  distinctive  of  the. 
Hindus  of  all  castes,  men  and  women,  all  over  India,  is  the  dkoli 
or  loin  cloth.  It  is  a  very  ancient  dress,  and  their  gods  are 
represented  as  clothed  in  it  in  old  sculptures. 

The  general  term  used  for  clothing  is  kaprd,  laid  or  lugd. 
Under  Mahommedan  influence  Hindu  clothing  developed  into 
"  suits,"  consisting  of  five  pieces  for  men,  hence  called  pancko 
tuk  kapra—(i)  head-dress,  (a)  dkoti,  (3)  coat,  (4)  ckaddar  or 
sheet,  (5)  bathing  cloth;  and  three  for  women,  hence  called 
tin  tuk^ii) dkoli M  jacket,  (3) shawl 
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Jfm.— The  Hindu  (except  the  Rajpat)  shaves  his  head.  leaving 
only  a  top-knot  on  the  point  of  the  skulL  He  shaves  the  face 
(excq>t  the  eye-brows)  and  his  body.  The  Rajput  wears  a  full 
beard  and  whiskers,  usually  parted  in  the  middle.  He  sometimes 
draws  the  beard  and  whiskers  to  the  side  of  the  head,  and  to 
keep  it  tidy  wraps  round  it  a  doth  called  dhStd  or  galmockd. 

Head-dress, —  Hindus  wear  sometimes  turbans  and  sometimes 
caps.  When  the  turban  is  worn  it  is  always  of  the  pa^  form, 
never  the  amdmdk.  Hindus  wind  the  pagri  in  various  ways  as 
described  for  Muiwulmans,  but  the  angles  are  formed  over  the 
ears  and  not  from  front  to  back.  Mahrattas  wear  flat  red 
pagris,  with  a  small  conical  peak  variously  shaped  and  placed. 
The  papi  is  known  in  different  parts  of  India  as  pdg,  phtnld, 
phag,  pkagdi  and  many  other  names.  In  Bengal  a  sort  of  turban 
is  worn  which  can  be  taktsk  off  like  a  hat.  When  Hindus  wear 
caps  or  lopis  they  resemble  those  worn  by  Mahommedans,  but 
they  never  wear  the  /ex,  tdrb^h  or  irdni  lopi.  In  Gaya  a  peculiar 
cap  made  of  tdl  leaves  is  worn  in  rainy  weather,  called  gkungd, 
Bengalis,  whether  Brahmans  or  of  other  castes,  frequently  go 
bareheaded. 

Body  Clothing. — ^Ihe  dkoli  is  a  simple  piece  of  doth  (cotton), 
generally  white.  It  is  wound  round  the  loins,  the  end  passed 
between  the  legs  from  front  to  back  and  tucked  in  at  the  waist 
behind  (Plate  U.  fig.  2) .  The  small  form  of  dkoli  worn  by  men  of 
the  lower  dass  is  called  lougoti.  It  does  not  fall  bdow  mid-thigh. 
A  Brahman's  dkoti^  as  also  that  of  some  other  castes,  reaches  to 
a  little  bdow  the  knee;  a  Rajput's  to  his  ankles.  The  dkoli  is 
known  under  many  names,  dhMliOf  pitambWf  lungi^  &c.  In  some 
parts  of  India  half  the  dhoti  only  is  wound  round  the  loins,  the 
other  half  being  thrown  over  the  left  shoulder.  Some  upper  classes 
of  Hindus  wear  for  coat  the  kirtd;  most  wear  the  angharkA 
(Plate  II.  fig.  x),  a  short  angd  reaching  to  the  waist.  It  is  also 
known  as  komri,  baktari,  badan  or  bandi.  Hindus  wear  the  ang- 
AorMdoran^das  Mahommedansdo.but  whereas  theMahommedan 
has  the  opening  on  the  left  the  Hindu  wears  it  on  the  right.  When 
the  kSrld  is  worn  it  is  worn  under  the  angd.  The  ckaddar  {ckadar 
or  dopatta)  is  of  various  kinds.  It  is  a  piece  of  cotton  doth  3  yds. 
long  by  X  yd.  wide.  It  is  worn  across  the  shoulders,  or  wrapped 
round  the  body,  but  when  bathing,  round  the  loins.  Hindus, 
both  men  and  women,  wear  ear-rings. 

The  Brahminiad  thread  (janeo)  (Plate  H.  fig.  3)  is  a  cord  made  of 
twisted  cotton  prepared  with  many  ccreDBonies.  It  is  worn  over 
the  left  shoulder  and  hangs  down  to  the  right  hip.  It  is  of  three 
strands  till  the  wearer  is  married,  when  it  becomes  six  or  nine. 
It  is  96  handbreadths  in  length,  and  is  knotted.  Rajputs  also 
wear  this  thread,  similar  in  make  and  length,  but  the  knots  are 
different. 

Caste  and  sect  marks  also  distinguish  Hindus  from  each  other. 

Women. — ^The  hair  is  sometimes  worn  plaited  {choti)^  usually 
an  odd  number  of  thin  plaits  made  into  one  large  one,  falling 
down  the  back  and  fastened  at  the  end  with  ribbons.  Another 
style  is  wearing  it  in  a  knot  after  the  andent  Gredan  fashion; 
it  is  always  worn  smooth  in  front  and  parted  in  the  middle. 
Over  the  head  is  worn  the  orkna  or  veil.  The  end  is  thrown  over 
the  left  shoulder  in  such  a  manner  as  to  conceal  the  breast. 
On  the  upper  part  of  the  body  the  kMd  is  sometimes  worn. 
A  bodice  called  angiyd  is  worn.  This  covers  the  breast  and 
shoulder:  it  has  half  sleeves,  is  very  short,  and  is  fastened  at 
the  back  with  strings. 

The  skirt  is  called  Ihenga  or  gkagra.  It  is  worn  mostly  in 
Rajputana  hanging  in  full  flounces  to  the  knee  or  a  little  bdow. 
In  Bengal,  Madras  and  Bombay  Presidendes  women  do  not  wear 
a  skirt,  only  a  ckoli  and  sdri.  This  last  is  a  long  piece  of  cotton 
or  silk  doth.  Half  is  draped  round  the  waist  and  hangs  to  the 
feet  in  folds;  the  remainder  is  passed  over  the  head  and  thrown 
over  the  Idt  shoulder  (Plate  II.  fig.  4). 

Sikh. — The  Sikh  does  not  shave  or  cut  his  hair.  The  beard 
is  parted  in  the  middle  and  carried  up  each  side  of  the  face  to 
the  top  of  the  head.  A  piece  of  doth  called  dkdld  or  galmockd 
is  wound  round  the  chin  and  head  so  as  to  keep  the  hair  dean 
and  tidy.  The  hair  of  the  head  is  tied  into  a  knot  {kes)  at  the 
'op  of  the  head  or  at  the  back,  a  distinguishing  mark  of  the 


Sikh.  His  reli^on  requires  the  Sikh  to  carry  five  articles— Aes, 
the  knot  of  hair  00  the  head;  the  kamga,  a  comb;  the  hard,  a 
knife;  the  hach,  a  pair  of  short  trousers  peculiar  to  the  Sikh; 
and  the  khard,  an  iron  bangle  on  the  wrisL  It  is  ^  rigitar 
that  he  should  carry  scmie  piece  of  iron  on  his  pexson.  His  bead- 
dress  he  calls  a  pdg;  it  is  a  turban  of  amamdh  shape  but  coonn- 
ously  large.  The  Sikh  nobility  and  gentry  wear  two  turbans, 
dther  both,  of  pagri  form  or  one  of  pagri  and  one  of  amdmik 
form.  Each  is  of  a  different  colour. 

The  Sikh  calls  his  kArtd  jkaggd;  it  b  very  large  and  kxse, 
bound  with  a  scarf  round  the  waist.  The  iocA  is  a  sort  of  knicker- 
bockeis  reaching  to  just  bdow  the  knee,  which  they  cndrde 
tightly.  Over  all  the  Sikh  wears  the  ckoga.  In  outlying  villages 
he  wears  instead  of  the  k^rld  a  ckddar  or  doth,  which  be  calb 
kkes,  on  the  upper  part  of  his  body.  Some  village  Sikhs  wear 
a  lakband  or  watstdoth  instead  of  the  hack.  Sikhs  are  bad  of 
jewelry  and  wear  ear-rings.  The  dress  of  Sikh  women  does  not 
differ  greatly  from  that  fd  Hindu  women;  but  in  the  Sina 
district  and  some  other  parts  she  wears  the  Mabominedaa 
sutan  or  trousers,  under  the  Ihenga  or  skirt.  There  is  a  smafl 
sect  of  Sikh  known  as  Akdlt  or  Nihang.  Their  dress  is  entirety 
of  dark  blue  colour,  the  turban  being  ako  blue,  hi^  and  pointed; 
on  it  are  fastened  three  sted  quoits.  The  quoit  was  the  andent 
weapon  of  the  Sikh,  who  calls  it  chakar.  Certain  sted  blades 
are  stuck  through  the  body  of  the  turban.  The  Akilis  also 
wear  large  flat  iron  rings  round  the  neck  and  anns  (Plate  IL 
fig.  6). 

Passis.— When  the  Parsis  were  first  admitted  into  In£a, 
certain  conditions  were  imposed  upon  them  by  the  Hindus; 
among  others  they^were  not  to  eat  beef,  and  they  were  to  folkrv 
the  Hindu  custom  of  wearing  a  top-knot  of  hair.  Old-fashioocd 
Parsis  in  country  districts  still  follow  these  customs.  To  uncover 
the  head  is  looked  upon  as  a  sin;  hence  Paxsts  of  both  sexes 
always  wear  some  head  oovoing  whether  indoors  or  out.  la 
the  house  the  man  wears  a  ^ull  cap;  out  of  doors  the  older 
Parsis  wear  the  kkoka^  a  tall  hat,  higber  in  front  than  at  the 
back,  made  of  a  stiff  shiny  matexial,  with  a  diaper  patten 
(Plate  I.  fig.  7).  The  younger  generation  adopted  a  round  pith 
hat  with  a  rolled  edge  of  fdt,  but,  under  the  influence  of  the 
swadeski  movement,  th^  have  generally  reverted  to  the  okkr 
form  (PUte  I.  fig.  xo).  Next  to  the  skin  the  Parsi  wears  a 
foiffo  or  sacred  shirt,  with  a  girdle  called  Jbuh*.  Over  the  M^a 
white  cotton  coat  is  worn,  reaching  to  a  little  bdow  the  waiit. 
The  Parsi  wears  loose  cotton  trousers  like  a  Mussulman.  la 
country  districts  he  wears  a  jdmd^  and  over  the  jdmd  a  ptcha£ 
or  shoulder  doth.  The  young  Parsi  in  Bombay  has  adopted 
European  dress  to  a  great  extent,  except  as  to  head-gear.  The 
Parsi  woman  dresses  her  hair  in  the  old  Greek  fashkn  with  a 
knot  behind.  She  also  wears  a  sadra  ot  sacred  shift.  Coostry 
Parsis  in  villages  wear  a  tight-fitting  sleevdeaa  boffioe,  asd 
trousers  of  coloured  doth.  Over  all  she  wiixis  a  silken  sari  or 
sheet  round  the  body;  it  is  then  passed  between  the  kgs  and 
the  end  thrown  over  the  right  shoulder.  Out  of  doors  die  covets 
her  head  and  right  temple  (Plate  I.  fig.  8).  In  towns  the  xart 
is  not  passed  between  the  Iqp,  but  hangs  in  loose  folds  10  as  to 
hide  the  trousers.  The  upper  classes  wear  a  sleeved  polka  jacket 
instead  of  the  bodice.  Parsi  children  up  to  the  age  of  sevca 
wear  cotton  frocks  called  jabklan.  They  wear  long  white 
trousers  of  early  Victorian  cut,  with  frills  at  the  bottom.  They 
wear  a  round  cap  like  a  smoking-cap.  The  little  girls  wear  their 
hair  flowing  loose  (Plate  I.  fig.  9). 

Shoes.— There  is  no  distinction  between  the  shoes  won  by 
Hindus,  Moslems,  Sikhs  or  Parsis,  but  Hindus  will  not  wear 
them  when  made  of  cow's  leather.  Shoes  are  caOed  jtOa^  pdi 
or  jute  by  Mahommedans,  and  jore  or  tore  by  Hindus.  Shoes 
are  usually  distinguished  by  the  name  of  the  material,  as  niri 
kdjatd,  leather  shoes,  banalijiUd,  fdt  shoes,  and  so  on. 

There  are  innumerable  styles  of  cut  of  shoe,  three  being  the 
commonest:  (i)  Salimskaki,  these  are  shaped  like  Englok 
slippers,  but  are  pointed  at  the  toe,  terminating  in  a  thin  wisp 
turned  back  and  fastened  to  the  instep  They  are  mostly  made 
of  thin  red  leather,  plain  w  the  case  of  poorer  people  and  riddy 
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tranasiia  (Paris,  rSg^);  Lee,  Frtnti  CgfoawifFoiBgn  Office  Ri 
tooo);  L'Amiiit  alniaU  a^tit,  I90o>;  and  F.  C  Danveia,  ft 
i^Uc  India  Ofia  {1M7). 

IKDLUIA,  a  turtb-cenUal  state  of  the  United  States  of 
America,  the  second  slate  to  be  erected  from  the  old  North-Wejt 
Temlory;  populsriy  known  as  the  "Hoosier  Stale."  It  it 
located  between  latitudes  37°  47'  and  4r*  jo*  N.  and  lon^tudn 
84°  W  and  S&°  i'  W.  It  is  bounded  on  the  N.  by  Michipui 
•nd  Ltke  Michigan,  on  the  E.  by  Ohio,  on  the  S,  by  Kentucky 
fram  which  it  ii  Kparated  by  the  Ohio  rivet,  and  on  the  W.  t^ 
UUnoIs.    Its  total  uea  ii  36,350  sq.  m.,  of  which  440  iq.  m.  ar« 
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lunty.  lothclimeKDDeiwionof  the 
the  mcst  notable  being  Wyandolta 
n  Mammotb  Cave  the  Urvat  in  the 
and  ioutfa-ctntral  part oltbe ttaM, 
then  are  many  eai^lEral  ip(i>igB,of 

'  al  French  Lick  and  West  B*leiL 

Tlie  larger  stienma  Bow  in  ■  general  aoutb'Weaterly  direetion,  and  tbv 
grntec  pan  ef  the  Hale  bdnioed  Into  Ibe  0<i»  thmugh  Ilie  Wabash 
nver  and  ita  bibutartea.  Tbe  Wabaah,  whsh  baa  a  total  lci«tli  of 
more  than  soon.,ha*itah(adwaterB  In  tbewesten  panel  <Hua,aiid 
flows  in  a  ooRfa-weat,  south-west, and  south  diKctlsa  acfSM  (he  state. 
emptying  into  the  Ohio  river  and  fonaincfor  a  couidenble  disouica 
the  boundary  between  Indiana  and  lUima.  It  is  navigable  for  Hver 
inainboaualhIghwaterlcrabniluon.o[itscoarae.  ItspcineiD*! 
cribulariea  are  the  Salamanie.  Miiiwioewa,  WUd  Cat.  Tippecano* 
and  While  rivcia.  Of  tbea*  the  White  river  ia  by  fai  the  m»l  ia> 
portant,  bong  second  only  to  tbe  Wabash  itsdl  in  enen  of  icriitory 
drained,  it  is  (armed  by  the  eonllmcc  o(  its  East  and  Weat  Foriis, 
almost  50  m.  above  ita  entrance  Into  the  Wabash,  which  it  iains  about 
loo  in.  above  tbe  DfaB.  Other  paninna  of  the  sute  are  draiiwd  by 
the  Kankalee,  ■  tribaury  of  Ibe  IlluMis,  the  St  Joseph  and  its 
prindpil  bra  nch ,  ibe  Elkhart,  which  Sow  ngcth  through  the  leulh-WTal 
comer  oi  Michigan  and  empty  into  Lake  Michinn:  the  Si  Maiy's 
and  another  St  Joseph,  whoae  confluence  forma  the  Maumee,  wh^ 
empiiea  into  Uke  Erie;  and  the  While  Water,  whkh  dralna  a 
conildeinhle  nonioq  ofthe  eoulh-weal  part  of  Ibe  sute  into  the  Ohio. 
fXurii  and  Fneao.— The  flora  of  Ibe  alate  h  varied,  between  laoo 
and  1500  ipecicaof  flowering  plantabeingfound.  Ainong  its  native 
Iruiis  are  (he  pciwmmon,  tbe  paw^paw,  ihe  goose  plum  and  [be  foi 
grape.     Cultivated  fruiia,,iuch  as  apples,  peam.  ptacbea,  plums. 

f-apei  and  berriea.  arc  raued  tn  large  quantiiiea  lor  the  market. 
he  fconomu:  value  of  tbe  forests  ifas  originally  iieat.  but  there  haa 
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auna  originally  included  buffalo,  dk.  deer,  wolves,  bear,  lyni, 

ilirely.  Ralilriiiakesandcipperheadi  were  formerly  common 
■outh.    The  game  birda  include  quail  (Bob  White),  ndcd 
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grouae  and  a  few  pinnated  grouae  (once  very  plentiful,  then  neariy 
exterminated,  but  now  apparently  reappearing  under  strict  pro- 
tection), and  such  water  birds  as  the  maluurd  duck,  wood  duck,  blue- 
and  green-winMd  teals.  Wlkon's  snifie.  and  greater  and  leaser  yellow 
legs  (snipe).  The  song  birds  and  insectivorous  birds  include  the 
cardinal  grosbeak,  scarlet  and  summer  tanagera,  meadow  lark,  song 
sparrow,  catbird,  brown  thrasher,  wood  thrush,  house  wren,  robin, 
blue  bird,  goldfinch,  red-headed  woodpecker,  flicker  (golden-winged 
woodpecker),  and  aeveral  species  of  warblers.  The  game  fish  include 
the  bass  (small-mouth  and  laigc-mouth),  brook  trout,  pike,  pickerri, 
and  musiiaUonge,  and  there  are  many  other  laise  and  snuJl  food 
fishes. 

Climalt, — The  dimate  of  Indiana  is  unusually  equable.  The  mean 
annual  temperature  is  about  52*  F.,  ranging  from  49*  F.  in  the  north  to 
54*  in  the  south.  The  mean  nKmthly  temperature  varies  from  25*  in 
the  months  of  December  and  January  to  77*-79*  in  July  and  August. 
Cold  winds  from  the  Crieat  Lalces  region  frequently  cause  a  fall  in  tem- 
perature to  an  extreme  of -45*F.  in  the  north  and  north  central  parts 
of  the  state.  The  mean  annual  rainfall  for  the  entire  state  is  about 
43  in.,  vaiying  from  ^  in.  in  the  north  to  46  in.  in  the  Ohio  Valley. 

The  soil  of  the  greater  part  of  the  state  conosts  df  a  drift  deposit 
of  loose  calcareous  loam,  which  extends  to  a  considerable  depth,  and 
which  is  exceedingly  fertile.  In  the  Ohio  and  White  Water  river 
valleys  a  sandstone  and  limestone  formation  predominates.  The 
north  and  north  central  portions  of  the  state,  formerly  rather  swampy, 
have  become  since  the  clearing  oi  the  forests  as  productive  as  the 
sooth  central.  The  most  fertile  part  of  the  state  is  the  Wabash 
valley;  the  least  fertile  the  sandy  ^region,  of  small  extent,  im- 
mediately south  of  Lake  Michigan. 

■  Industry  and  Manufactures, — Agriculture  has  always  been  and  still 
is  the  chief  industry  <A  the  state  <A  Indiana.  According  to  the 
census  of  1900,  94*1  %  (^  the  land  area  was  included  in  farms,  and 
of  this  77*3%  was  improved.  The  proportion  of  farms  rented 
comprised  28*6%  of  the  whole  number,  lour-fifths  of  these  being 
tented  on  a  share  basis.  Theaveragesize<^farms,  which  in  1850  was 
136*2  acres,  had  decreased  to  105*3  acres  in  1880  and  to  97*4  acres  in 
1900.  The  value  of  the  farm  properw  increased  from  1726,781,857 
in  1880  to  1978,616,471  in  190a  The  farms  are  commonly  cultivated 
on  the  thrM^rop  rotation  system.  The  proximity  ot  such  good 
markets  as  Chicago,  Cincinnati,  St  Louis  and  Louisville,  in  addition 
to  the  local  markets,  and  the  unusual  opportunities  afforded  by  the 
railways  that  traverse  every  portion  of  the  state,  have  been  im- 
portant factors  in  the  rapid  agricultural  advance  which  has  enabled 
Indiana  to  keep  pace  with  the  newly  developed  states  farther  west. 
Indiana  was  nintn  in  the  value  of  its  agricultural  products  in  1889, 
and  retained  the  same  relative  rank  in  1899,  although  the  value  had 
considerably  more  than  doubled,  increasing  from  $9^.759^262  in  1889 
to  S204V4S0.196  in  1899.  The  principal  crops  in  which  the  state  has 
maintained  a  high  relative  rank  are  Indian  com,  wheat  and  hay; 
the  acreage  devoted  to  each  of  these  increased  considerably  in  the 
decade  i89o-i90a  In  1907,  according  to  the  Department  of 
Agriculture,  the  acreage  of  Indian  com  was  4.690,000  acres  (7th  of 
the  states),  and  the  yield  was  168,840.000  bushels  (5th  of  the  states) ; 
of  wheat,  2,362,000  acres  (6th  of  the  states)  was  planted,  and  the 
crop  was  34tOi3,ooo  bushels  (7th  of  the  states);  and  2,^8,000  acres 
of  nay  (the  8th  largest  acreage  among  the  states  of  the  United 
States)  produced  3,143,000  tons  (the  8th  largest  crop).  Other  im- 
portant staple  crops  are  oats,  rye  and  potatoes,  of  which  the  crops  in 
1907  were  respectively  36,683,000  bushels,  061,000  bushels,  and 
7,308,000  bushels.  There  are  no  weUKiefinea  crop  belts,  the  pro- 
duction of  the  various  crops  being  general  throughout  the  state, 
except  in  the  case  of  potatoes,  most  of  which  are  raised  in  the  sandy 
regions  of  the  north.  The  value  of  the  orchard  products  is  large,  and 
b  steadily  increasing:  in  the  decade  1890-1900  the  number  of  pear 
trees  inoeased  from  204,579  to  868.184,  and  between  1889  and  1899 
the  crop  increased  from  IS7.707  to  231,713  bushels.  Of  apple  trees, 
which  surpass  all  other  orchard  trees  in  number,  there  were  more  than 
8.600.000  in  1900.  The  total  value  of  the  state's  orchard  products 
in  1899  was  $3,166,338,  and  the  value  of  small  fruits  was  $1,113,527. 
The  cannins  industry  both  for  fruits  and  small  vegetables  has  become 
one  <^  much  importance  since  1890. 

Stock-raising  is  an  industry  of  growing  importance,  the  value  of 
the  live  stock  in  the  sUte  increasing  from  $71,068,758  in  1880  to 
$93,361,422  in  1890  and  $100,550,761  in  1900.  Sheep-raising,  how- 
ever, which  is  confined  largely^  to  the  north  and  east  portions  of  the 
state,  decreased  slightly  in  importance  between  1890  and  1900. 
The  value  of  the  dairy  products  sold  in  1899  (census  di  1900)  was 
$8,027,370,  neariy  one-half  of  which  was  represented  by  butter;  and 
the  total  value  of  dairy  products  was  $15,739,594. 

In  the  value,  extent  and  producing  power  of  her  manufacturii^ 
industries  Indiana  has  made  remarkable  advance  since  1880.  This' 
increase,  which  more  than  kept  pace  with  that  cIL  the  country  as  a 
whole,  was  due  largely  to  local  causes,  among  which  may  be  mentioned 
the  unusual  shipping  facilities  afforded  by  the  network  of  railways, 
the  discovery  and  development  of  natural  gas,  and  the  proximity  of 
coal  fields,  the  g^s  and  the  coal  together  furnishing  an  ample  supply 
of  cheap  fuel.  The  number  of  manufacturing  establishments  (under 
the  "  factory  "  system)  within  the  sute  was  7128  in  1900,  704A 
in  1905;  their  invested  capital  was  $219,321,080  in  1900  ana 
$312,071,234  in  1905.  an  increase  of  42*3%;  and  the  value  of  their 


total  product  was  $337,071,630  in  >900  and  $393,954^5  in  IQOS. 
an  increase  of  16*9%/  The  most  important  manufacturea  prodocts 
in  190S  were  flour  aind  grist  mill  products,  valued  at  $36,473,543:  ia 
1900,  when  they  were  second  m  importance  to  slaughter-bouae 
products  and  packed  meats,  they  were  valued  at  $29,037,843. 
Next  in  importance  in  1905  was  the  daughtering  and  mcai-pacidnt 
industry,  01  which  the  total  product  was  valued  at  $29,352,593;  io 
1900  it  was  valued  at  $43,862,273.  Other  important  manufactured 
products  were:  those  of  machine  shops  and  foundries,  the  value  of 
which  increased  from  $17,228,096  in  1900  to  $23,108,516  in  1905. 
or  34*1  %;  distilled  liquors,  the  value  of  which  had  incmsed  from 
$16,961,058  in  1900  to  $20,520,261  in  1905,  an  increase  ci  2i!«; 
iron  and  steel,  valued  at  $19,338,481  in  1900  and  at  $16,920,326  ia 
1905:  carriages  and  wasons,  valued  at  $12,661,217  in  1900  and  at 
$15,228,337  in  1905;  lumber  and  timber  products,  valued  at 
$19,979,971  in  ipoo  and  at  $14,559,662  in  190^;  and  giass.  valiKd 
at  $14,757,883  m  1900  and  at  $14,706,929  m  1905 — this  bcins 
3*7%  of  the  product  value  of  all  manufactures  in  the  state  in  19<^. 
and  l8*5%  oif  the  value  of  glass  produced  in  the  United  States  in 
that  year.  The  growth  in  the  preceding  decade  of  the  iron  and  steel 
industry,  the  products  of  which  increased  in  value  from  $4,742,760 
in  1890  to  $19.338481  in  1900  (307*7%).  and  of  the  manufacture  of 


ftass,  the  vadue  of  iriiich  increased  from  $2,095,409  in  1890  to 
14.7s7.M3  in  1900  (392«7%).  ia  directly  attnbutable  to  the  de- 
velopment of  natural  gas  as  fuel ;  the  decrease  in  the  value  of  the 
products  of  these  same  industries  in  1900-1905  is  partly  doe  to  th« 
growing  scarcity  of  the  natural  ^  su|^y.  As  compared  with  the 
other  states  of  the  United  States  in  value  of  manufactuied  products, 
Indiana  ranked  second  in  1900  and  in  1905  in  carriages  and  wagons, 
glass  and  distilled  liquora;  was  seventh  in  looo  ana  fourth  in  1905 
in  furniture;  was  fourth  in  1900  and  seventh  in  (905  in  wbcdcsak 
slaughtering  andmeat-paddng;  was  fifth  in  1900  and  sixth  in  1905 
in  agricultural  implements;  and  in  iron  and  steel  and  flour  and  grist 
mill  products  was  fifth  in  1900  and  eiglith  in  190JS.  The  most  im- 
portant manufacturing  centres  are  IndianapMis,  Terie  Haute, 
Evansville,  South  Bend,  Fort  Wayne,  Anderson,  Hammond.  Rich- 
mond, Munde,  Michigan  City  and  Elwood,  eauch  having  §  grott 
annual  product  of  more  than  $6,000,000. 

According  to  the  annual  report  on  Mintml  Resources  of  Ike  Unuti 
States  for  1906,  Indiana  ranked  fifth  in  the  Union  in  tne  value  of 
natural  gas  produced,  sixth  in  petroleum,  and  sixth  in  coaL  Natuni 
gas  was  discovered  in  1886  in  the  east-central  part  of  the  state,  and 
Its  general  applkation  to  manufacturing  purposes  caused  an  in- 
dusuial  revolution  in  the  immediate  region.  Pipe  lines  carried  it  to 
various  manufacturii^  centres  within  the  state  and  to  Cbkago, 
111.,  and  Dayton,  Ohio.  During  the  early  years  an  eoormous  atDot:nt 
was  wasted;  this  was  soon  prohibited  by  law,  and  a  realizatioo  that 
the  supply  was  not  unlimited  resulted  in  a  better  apprtBoation  of  its 
great  value.  The  gas,  which  u  found  in  the  Trenton  limestone,  had 
an  initial  pressure  at  the  point  of  discovery  of  325  lb;  this  pressure 
had  decreased  in  the  field  centre  bv  January  1896  to  230  1^  and  by 
January  1901  to  115  lb,  the  general  average  of  pressure  at  the  latter 
date  being  80  lb.  The  gas  fidd  extends  over  Hancock.  Henry. 
Hamilton,  Tipton,  Madison,  Grant  and  Delaware  counties  The 
value  of  the  output  fell  from  $7,254,539  in  looo  to  $1 .750.715  ia  1906, 
when  the  state's  product  was  only  4*2  %  of  that  of  the  entue  country. 
On  the  1st  of  January  1909  there  were  3223  wells  in  opcratioa.  sooe 
of  which  were  1200  it.  deep.  It  has  been  found  that  "  dead  "  ps 
wells,  if  drilled  somewhat  deeper,  generally  become  active  <ul  vt.\s. 
The  development  of  the  petroleum  field,  which  extends  over  Adanis, 
Wells,  Jay,  Blackford  and  Grant  counties,  was  rapid  up  to  1904. 
The  annual  output  increased  from  33.375  barrels  in  1 889  to  1 1  jj9. 124 
barrels  in  1904.  the  latter  amount  being  valued  at  $12.2356:4 
and  being  12*09  %  of  the  value  of  the  product  of  the  entire  countn'. 
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500  sq.  m.  in  the  west  and  south-west,  chiefly  in  Clay.  Vi;j^ 
tullivan.  VermUbn  and  Greene  counties,  yielded  u  1902  9^446-^4 
tons,  valued  at  $10,399,660;  in  1907,  13.085.713  tons,  valued  ^t 
$i5iii4.30o;  the  proauction  more  than  treoled  since  1896,  vhes  it 
was  3,^5.779  tons.  The  deposits  consist  of  workable  veins,  5c  t? 
220  ft.  in  depth,  and  averaging  80  ft.  bdow  the  surface.  Una  b-»h 
grade  block,  or  "  n>Iint "  coal,  remarkably  free  from  sulphur  i^i 
rich  in  carbon,  pcculiariy  adapted  to  blast  furnace  use.  The  quarrirs 
and  clay  beds  of  the  state  are  <^  great  value.  The  quarries  of  ar  J- 
stone  and  limestone  are  chiefly  in  tne  south  and  sooth-central  port ;  -  ns 
of  the  state.  The  value  <n  the  limestone  quarried  in  1908  «:^s 
t3'^.26i,  as  compared  with  $2,^3,502  in  1902.  The  Bcdf.?H 
oolitic  limestone  quarries  in  Owen,  Monroe,  Lawrence.  Washingtca 
and  Crawford  counties  furnish  one  of  the  most  valuable  and  vid<r!y 
used  building  stones  in  the  United  States,  the  value  of  the  product 
in  1905  being  $2,402,960,  of  which  $2,393.^75  was  from  Lavrenre 
and  Monroe  counties  and  $1,550,076  from  Lawrence  county  ak-r. 
Beds  of  brick<cLays  and  potters  clay  are  widdy  distributed  throogKc  . : 
the  state,  the  total  value  of  pottery  products  in  1902  being  $5083^ 733 
and  in  1906  $7,158,234.  Nfarls  adapted  to  the  manufacture  <tf  ran- 
land  cement  are  found  along  the  Ohio  river,  and  in  the  lake  regNfi 
in  the  north.  In  1905  and  1906  Indiana  ranked  third  among  the  ttaxe> 
in  the  production  of  Portland  cement,  which  in  1908  was  647S,it3 
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iMirds.  valued  at  ls*386^3— an  enonnoas  advance  over  1903, 
when  tne  product  was  1 ,077. 1 37  barrd«.  valued  at  1 1 ,347.797.  The 
productioa  cf  natural  rock  cement,  chiefly  in  Clark  oountv,  u  one  of 
the  two  oUett  industriea  in  the  state,  but  in  Indiana  as  elsewhere  it 
b  falling  off — from  an  output  in  1903  of  about  i,3jiO,ooo  barrels  to 
313,901  barrels  (valued  at  $310,000)  in  1908.  There  are  manv 
mineral  sorings  in  the  state,  and  there  are  famous  resorts  at  French 
Lick  and  West  Baden  in  Orange  county.  A  large  part  of  the  water 
bottled  b  medicinal;  hence  the  hign  average  price  per  gallon 
(to>99  in  1907  when  514,366  gallons  were  sold,  valued  at  $507,746, 
only  2  %  bong  table  waters).  In  IQ07  19  springs  were  reported  at 
which  mineral  waters  were  bottlea  and  sold;  they  were  in  Allen, 
Hendricks,  Pike,  Bartholomew,  Warren,  Clark,  Martin,  Brown, 
Gibson,  Wayne.  Granger^  Vigo  and  Dearborn  counties.  A  law  of 
1909  prohibited  the  pumping  of  certain  mineral  waters  if  such 
pumping  diminished  toe  flow  or  injured  the  quality  of  the  water  of 
any  spring. 

ComjHunicaiioms. — ^During  the  early  period,  the  settlement  of  the 
northern  and  central  portions  of  the  state  was  greatly  retarded  by 
the  lack  of  kighwaysor  navigable  waterways.  The  Wabash  and  Enc 
canal  (i  &^3),  which  connected  Lake  Erie  with  the  Ohk>  river,  entering 
the  state  in  Allen  county,  east  of  Fort  Wayne,  and  following  the  Wa- 
bash river  to  Tern  Haute  and  the  western  fork  oi  the  White  nver  from 
Worihington,  oreene  county,  to  Petenburg,  Hke  county,  whence  it 
ran  soutn-south-wect  to  Evansville;  and  the  White  Water  canal 
from  Hascrstowtt,  Wayne  county,  mostly  ak>ng  the  course  of  the 
White  Water  river,  to  Lawrenccburg.  on  the  Ohk>  river,  in  the 
south-eastern  comer  of  the  state,  although  now  abandoned,  served 
an  important  purpose  in  their  day.  The  completion  (about  1850)  of 
tbe  National  Road,  which  travelled  the  state,  still  further  aided  the 
internal  devebpment.  With  the  beginning  of  railway  construction 
(about  1 847),  however,  a  new  era  was  opened.  Indiana  b  unusually 
well  servea  with  railways,  which  form  a  veritabte  network  of  track 
in  every  part  of  the  state.  It  is  traversed  by  nearly  all  the  great 
transoontinental  trunk  line  systems,  and  also  by  important  north 
and  south  lines.  The  total  railway  mileage  in  January^  1909  was 
7386-30  m.  There  has  been  a  great  development  also  in  interurban 
electric  lines, which  have  been  adapted  both  to  passenger  and  to  light 
freight  and  express  traffic;  in  IQ08  tbeito  were  31  interurban  electric 
lines  within  the  state  with  a  mileage  of  1500  m.  Indbnapolb  b  the 
centre  of  thb  interurban  netwon.  The  first  trolley  sleeping  can 
were  those  used  on  the  Ohio  and  Indbna  interurban  railways. 
The  deepening  of  the  channel  of  the  Wabash  river  was  begun  in  1873. 
Bcbw  vincennes  before  1885  boau  of  3-ft.  draft  coukl  navigate  the 
river,  but  after  work  was  concentrated  in  1885  on  the  lock  at  Grand 
Rands,  near  Mt  Carmel.  111.,  the  channel  was  soon  dogsed  again, 
and  in  1909  it  was  impossible  for  boats  with  a  greater  maft  than 
30  in.  togo  from  Mt  Carmel  to  Vincennes,  although  up  to  June  1909 
about  $810,000  had  been  spent  by  the  Federal  government,  on 
improving  thb  river.  In  1879  an  appropcbtion  was  made  for  the 
improvement  of  the  channel  of  the  White  river,  but  no  work  was 
done  here  between  1805  and  19091  and  although  the  lower  13  m.  of 
the  river  was  navigable  for  boats  with  a  draft  of  3  ft.  or  less,  there 
was  practically  no  traffic  up  to  looi}  on  the  White,  because  there 
was  00  outlet  for  it  by  the  Wabash  nver. 

PopnUlwt.'^'Thit  pofMiIation  of  Indiana,  according  to  the 
Fedcnl  Census  of  1910,  was  3,700,876,  and  tbe  rank  of  the  state 
in  the  Union  as  regards  population  was  ninth.'  In  1810,  the 
year  following  the  erection  of  tbe  western  part  of  Indiana  into 
lOinob  Territory,  the  population  was  94,520,  in  xSso  it  had  in- 
creased to  i47»i  78,  in  1850  to  988,416,  In  1870  to  1,680,637,  in  1890 
to  3,193,404,  and  In  X900  to  3,5i6,463»  In  X900  ^•3  %  was  urban, 
iu.  Uvcd  in  places  of  3500  InbabitanU  and  over.  The  foreign-bom 
population  In  the  same  year  amounted  to  i4S,xai,  or  5*6%  of 
ibe  whole,  and  the  negro  population  to  S7i505,  or  s«3%.  There 
were  in  1900  five  dUcs  with  a  population  of  more  than  35,000, 
wis.  Indianapdb  (169,164),  Evansville  (59,007),  Fort  Wayne 
(45*1  >5)>  Terre  Haute  (36,673),  and  South  Bend  (35i999)>  In 
the  same  ytax  there  were  14  cities  with  a  population  of  less  than 
35,000  (afl  less  than  ax, 000)  and  more  than  xo,ooo;  and  there 
were  31  places  with  a  population  of  less  than  xo,ooo  and  more 
than  5000.  In  1906  It  was  estimated  that  there  were  938,405 
mcmbcn  of  different  religious  denominations;  of  this  total 
333,443  vere  Methodists  (210,593  of  the  Northern  Church), 
174,849  were  Roman  Catholics,  108,188  were  Disciples  of  Chnsi 
(and  10,359  membets  of  the  Churches  of  Christ),  93,705  were 
Baptists  (6o,ao3  of  the  Northern  Convention,  13,526  of  the 
National  (Colored)  Omventfon,  8132  Primitive  Baptbts,  and 
6671  General  Baptbts),  58,633  were  Presbyteruns  (49^04 >  of 
the  Northern  Church,  and  6376  of  the  Cumberland  Church — 
sinoe  united  with  tbe  Northern),  55.768  were  Lutherans  (34,028 
«l  the  EvanceUcsl  Lutheran  Synodical  Conference,  83x0  of  the 


Evangelical  Lutheran  Joint  S)mod  of  Ohio  and  other  states), 
52,700  were  United  Brethren  (48,059  of  the  Church  of  the 
United  Brethren  in  Chrbt;  the  others  of  the  "  Old  Constitution  ") 
and  3x,634  of  the  German  Evangelical  Synod. 

ConstUutioH. — Indiana  b  governed  under  a  constitution 
adopted  In  X85X,  which  superseded  the  original  state  constitution 
of  x8i6.  An  amendment  to  the  constitution  may  be  proposed 
by  either  branch  of  the  (kneral  Assembly;  if  atnajority  of  both 
houses  votes  In  favour  of  an  amendment  and  it  b  favourably 
voted  upon  by  the  General  Assembly  chosen  by  the  next  generad 
election,  the  amendment  b  submitted  to  popular  vote  and  a 
majority  vote  b  necessary  for  its  ratification.  The  constitution 
of  x8x6  had  conferred  the  suffrage  upon  all "  white  male  dtizcns 
of  the  United  States  of  the  age  of  twenty-one  and  upward," 
had  prohibited  slavery,  and  had  provided  that  no  alteration  of 
the  constitution  should  ever  Intioduce  IL  The  new  constitution 
contained  similar  suffrage  restrictions,  and  further  by  Article 
XIII.,  which  was  voted  upon  separately,  prohibited  the  entrance 
of  negroes  or  mulattoes  into  the  state  and  made  the  encourage- 
ment of  their  Immigration  or  employment  an  indictable  offence. 
Thb  prohibition  was  held  by  the  United  States  Supreme  Court 
in  x866  to  be  in  conflict  with  the  Federal  Constitution  and 
therefore  null  and  void.  It  was  not  until  1881  that  the  restriction 
of  the  suffrage  to  "  white  "  males,  which  was  in  conflict  with 
the  Fifteenth  Amendment  (1870)  to  the  Federal  Constitution, 
was  removed  by  constitutional  amendment.  Since  that  date 
those  who  may  vote  have  been  all  male  dtizens  twenty-one  years 
old  and  upward  who  have  lived  in  Indiana  six  months  Immedi- 
ately preceding  the  dection,  and  every  foreign-born  male  of 
the  requisite  age  who  has  lived  in  the  United  States  one  year 
and  In  Indiana  six  months  immediately  preceding  the  election, 
and  who  has  declared  hb  intention  of  becoming  a  dtlzen  of  tbe 
United  States;  but  the  General  Assembly  hu  the  power  to 
deprive  of  the  suffrage  any  person  convicted  of  an  infamous 
crime.  The  Australian  ballot  was  adopted  In  X889.  The 
general  state  election  (up  to  1881,  hdd  in  October)  takes  place 
on  the  first  Tuesday  after  the  first  Monday  in  November  of 
even-numbered  years.  The  governor  and  Ueutenant-govemor 
(minimum  age,  30  years)  and  the  clerk  of  the  Supreme  (Tourt 
are  chosen  In  presidential  years  for  a  term  of  four  years,*  the 
other  state  officen--secretary  of  state,  attorney-general,  auditor, 
treasurer  and  superintendent  of  public  instruction— every  two 
years.  >The  state  legislature,  known  as  the  (general  Assembly, 
which  meets  biennially  In  odd-numbered  years  and  in  special 
session  summoned  by  the  governor,  consuls  of  a  Senate  of  fifty 
members  (minimum  age,  35  years)  elected  for  four  years,  and 
a  House  of  Representatives  of  one  hundred  members  (minimum 
age,  31  years)  elected  for  two  years.  Two-thirds  of  each  house, 
constitute  a  quorum  to  do  business.  The  governor  has  the  veto 
power,  but  the  provision  that  a  bill  may  be  passed  over  his  veto 
by  a  majority  of  all  dected  numben  renders  it  little  more  than 
an  expression  of  opinion. 

Law. — ^The  judiciary  consbts  of  a  Supreme  Court  of  five 
members  elected  for  dbtricts  by  the  state  at  large  for  a  term 
of  six  years,  an  appellate  court  (first  constituted  in  1891),  and 
a  system  of  circuit  and  minor  criminal  and  county  courts.  The 
system  of  local  government  has  undergone  radical  changes  in 
recent  years.  A  law  of  X899,  aimed  to  separate  the  legislative 
and  executive  functions,  provided  for  the  election  of  legislative 
bodies  in  every  township  and  county.  These  bodies  have  control 
of  the  local  expenditures  and  tax  levies,  and  without  thdr  consent 
the  local  adminbtralive  officers  cannot  contract  debts.  In 
1905  a  new  municipal  code,  probably  the  most  elaborate  and 
complete  local  government  act  in  the  United  States,  providing  for 
a  uniform  system  of  government  in  all  dties  and  towns,  went  into 
effect.  It  was  constructed  on  the  lines  of  the  Indianapolb  dty 
charter,  adopted  In  1891,  and  repealed  all  individual  charters 
and  special  corporation  acts.  Its  controlling  principle  b  the 
more  complete  separation  of  the  executive,  legislative  and 
judicial  powers*    For  thb  purpose  all  cities  are  divided  into 

'  No  man  can  serve  as  governor  for  more  than  four  years  in  any 
period  of  eight  years. 
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five  classes  according  to  population,  the  powers  being  con- 
centrated and  simplified  by  degrees  in  the  case  of  the  smaller 
dties,  and  reaching  a  maximum  of  separation  and  completeness 
in  class  x,  *.e.  dties  of  100,000  and  over,  which  indudes  only 
Indianapolis.  In  all  classes  the  executive  officer  is  a  mayor 
elected  for  four  years  and  ineligible  to  succeed  himself.  There 
are  six  administrative  departments  (the  nimiber  is  often  less 
in  dties  of  the  low^  dasses,  where  several  departments  may  be 
combined  under  one  head)— dq>artments  of  public  works, 
public  safety,  public  health  and  charities,  law,  finance,  and 
collection  and  assessment  There  is  a  dty  court  with  dected 
judge  or  judges,  and  an  dected  common  council,  which  may 
authorixe  the  munidpal  ownership  of  public  utilities  by  ordinance, 
and  can  pass  legislation  over  the  mayor's  veto  by  a  two-thirds 
vote.  Communities  under  2500  in  population  are  regarded  as 
towns,  and  have  a  separate  form  of  government  by  a  board 
of  trustees. 

Until  rgoS  the  state  had  a  prohibition  law  "  by  rem(fnstrance," 
under  which  if  a  majority  of  the  legal  voters  of  a  township  or 
city  ward  remonstrated  against  the  granting  of  licences  for  the 
sale  of  liquor,  no  licence  could  be  granted  by  the  county  com- 
missioners in  that  township  or  ward.  Under  this  system  800 
out  of  X016  towW'^  and  more  than  30  entire  counties  were 
in  1908  without  saloons.  In  1908,  when  the  Republican  party 
had  declared  in  favour  of  county  option  and  the  Democratic 
party  favoured  township  and  ward  option,  a  special  session  of 
the  legislature,  called  by  the  Republican  governor,  passed  the 
Cox  Bill  for  county  options. 

Education. — ^IncUana,  has  a  well-organized  free  public  school 
system.  Provision  was  made  for  such  a  system  in  the  first 
state  constitution,  to  utilize  the  school  lands  set  aside  in  all  the 
North- West  Territory  by  the  Ordinance  of  1787,  but  the  existing 
system  is  of  late  growth.  The  first  step  toward  such  a  system 
was  a  law  of  1824  which  provided  for  the  dection  of  school 
trustees  in  every  township  and  for  the  erection  of  school  buildings, 
but  made  no  provision  for  support.  Therefore,  before  1850 
what  schools  there  were  were  not  free.  The  constitution  of 
1851  made  further  and  more  complete  provisions  for  a  uniform 
sjrstem,  and  on  that  basis  the  general  school  law  of  1852  erected 
the  framework  of  the  existing  system.  It  provided  for  the 
organization  of  free  schools,  supported  by  a  property  tax,  and 
for  county  and  township  controL  The  movement,  however, 
was  retarded  in  1858  by  a  decision  of  the  supreme  court  holding 
that  under  the  law  of  1852  the  system  was  not  "  imiform  "  as 
provided  for  by  the  constitution.  In  1865  a  new  and  more 
satisfactory  law  was  passed,  which  with  supplemental  legislation 
is  still  in  forte.  Under  the  existing  system  supreme  administra- 
tive control  is  vested  in  a  state  superintendent  dected  biennially. 
County  -superintendents,  county  boards,  and  township  trustees 
are  also  chosen,  the  latter  possessing  the  important  power  of 
issuing  schod  bonds.  Teachers'  institutes  are  regularly  held, 
and  a  state  normal  school,  established  in  1870,  is  maintained 
at  Terre  Haute.  There  are  normal  schools  at  Valparaiso, 
Angola,  Marion  and  Danville,  and  a  Teachers'  College  at  Indian- 
apolis, which  are  on  the  state's  "  accredited  "  list  and  belong 
to  the  normal  school  system.  In  1897  a  compulsory  education 
law  was  enacted.  In  1906-1907  the  state  school  tax  was  in- 
creased from  11*6  cents  per  $100  to  X3'6  cents  per  $100;  an 
educational  standard  was  provided,  coming  into  effect  in  August 
X908,  for  public  school  teachers,  in  addition  to  the  previous 
requirement  of  a  written  test;  a  regular  system  of  normal 
training  was  authorized;  uniform  courses  were  provided  for 
the  public  high  schools;  and  small  township  schools  with  twelve 
pupils  or  less  were  discontinued,  and  transportation  supplied 
for  pupils  in  such  abandoned  schools  to  central  school  houses. 
The  proportion  of  illiterates  is  very  small,  in  1900,  95-4%  of  the 
population  (of  10  years  old  or  over)  being  able  to  read  and  write. 
The  total  school  revenue  from  state  and  local  sources  in  1905 
amounted  to  $10,643,638,  or  $13-85  per  capita  of  enumeration 
(Si9-34  per  capita  of  enrolment).  In  1824  a  state  college 
was  opened  at  Bloomingion;  it  was  re-chartered  in  1838  as  the 
State   University.  .  Purdue  University   (1874)   at   Lafayette, 


maintained  under  state  control,  recdved  the  benefit  of  the 
Federal  grant  under  the  Morrill  Act.  Other  educational  instiio- 
tions  of  college  rank  indude  Vincennes  University  (non-sectarian), 
at  Vincennes;  Hanover  College  (1833,  Presbyterian),  at  Hanover; 
Wabash  College  (1832,  non-sectarian), at  Crawfordsvilie;  FranUia 
College  (1837,  Baptist),  at  Franklin;  De  Pauw  University 
(1837,  Methodist  Episcopal),  at  Greencaslle;  Butler  Univeisity 
(1855,  Christian),  at  Indianapolis;  Earlham  College  (1S47, 
Friends),  at  Richmond;  Notre  Dame  University  (1843,  Roman 
Catholic),  at  Notre  Dame;  Moore's  Hill  College  (1856,  Methodist 
Episcopal),  at  Moore's  Hill;  the  University  of  Indianapolis  (non- 
sectarian),  a  loosely  affiliated  series  of  schods  at  Indianapolis, 
centring  aroimd  Butler  University;  and  Rose  Polytechnic 
Institute  (1883,  non-sectarian),  at  Terre  Haute. 

The  charitable  and  correctional  institutions  of  Indiana  are  .veil 
administered  in  accordance  with  the  most  improved  modem  methods, 
and  form  one  of  the  most  complete  and  adequate  systems  poamtased 
by  anv  state  in  the  Union.  The  state  was  one  of  the  first  to  estaUiab 
schools  for  the  deaf  and  the  blind.  Its  Institution  for  the  Ediicatioa 
of  the  Deaf  was  established  in  1844,  and  its  Institution  Tor  the  Educa- 
tion of  the  Blind  ini847,  both  being  in  Indianapdib.  The  first  State 
Hospital  for  the  Insane  was  opened  in  Indianapolis  in  x&|8  and 
became  the  Central  Indiana  Hospital  for  the  Insane  in  1885;  other 
similar  institutions  are  the  Northern  Indiana  Hosfntal  at  Logansport 
f  1888),  the  Eastern  at  Richmond  (1800).  the  Southern  at  EvaasvtDt 
(1890),  and  the  South-eastern  at  Nortn  Madison  (190s).  Therearea 
Soldiers'  and  Sailors'  Orphans*  Home  at  Knightstown  (1868),  and  a 
Sute  Soldiers'  Home  at  Lafayette  (1896):  a  School  for  FecMe- 
Minded  Youth  (1879),  removed  from  Rnightstown  to  Fort  Wayne  ia 
x89o;a  village  forepilepticaat  New  Castle  (i907):andab(KfMtalfor 


the  treatment  of  tuberculosis,  authorized  in  1907,  for  whtdi  a-ste 
at  Rockville  was  purchased  in  1908.  There  are  five  state  penal  and 
correctional  institutions:  the  Indiana  Boys'  School  (1868-1883,  ^ 
House  of  Refuge;  i883-i^«.  the  Reform  School  for  Bo>*s).  at 
Plainfidd;  the  Indiana  Giria^  School,  estaUished  at  Indianapdts 
(1873).  and  removed  to  Clermont  in  1907:  a  woman's  priaon  (the 
first  m  the  United  States,  authorized  in  1869  and  openea  in  1873  at 
Indianapolis),  which  is  entirelv  under  the  contrd  of  women  (as  balso 
the  Indiana  Girls'  School)  ami  has  a  correctional  department  (i90l»), 
in  reality  a  state  workhouse  for  women,  formed  with  a  view  to 
removing  as  far  as  possible  sentenced  women  from  the  county  jails; 
a  reformatory  (1897),  at  Jefferaonvillc,  conducted  upon  a  SDodiDcatioo 
of  the  "  Elmira  plan,"  formerly  the  Sute  Prison  (iSas).  later  (i860) 
the  State  Prison  South,  so  called  to  distinguish  it  from  the  State 
Prison  North  (i860)  at  Michigan  City;  and  the  prison  at  Michijaa 
City,  which  became  the  Indiana  State  Prison  in  1897.  The  old  Scale 
Prison  at  Jeffersonville  was  at  first  conducted  on  the  lease  system, 
but  public  opinion  compelled  the  abandonment  of  that  system  some 
years  before  the  Civil  War.  The  prisoners  of  the  reformatory  vork 
under  a  law  providing  for  trade  schools;  the  product  of  the  work  is 
sold  to  the  state  institutions  and  to  the  dvil  and  political  divisioesaf 
the  state,  the  surplus  being  disposed  of  on  the  market.  At  tbe 
State  Prison  practically  one  naif  the  prisoners  are  employed  00  cot- 
tracts.  Not  more  than  100  may  be  employed  on  any  one  oootract, 
and  the  day's  work  is  limited  to  eight  hours.  The  remainder  of  tbe 
population  of  the  prison  is  employed  on  state  account.  The  policy  of 
indeterminate  sentence  and  paroles  was  adopted  in  1897  in  the  tvo 
prisons  and  the  reformatory.  Prisoners  released  upon  parole  arc 
carefullv  supervised  by  state  agents.  Indiana  has  an  hateual- 
criminal  law,  and  a  law  providing  for  the  sterilization  of  menul 
degenerates,  confirmed  criminals,  and  rapists.  These  are  also  an 
adult  probation  law  and  a  juvenile  court  law,  the  latter  applyiai  to 
every  county  in  the  state.  Each  oi  the  state  institutions  ncntkmed 
above  is  under  the  control  oi  a  separate  U-^rtisan  board  of  (oar 
members.  The  whole  system  of  puolic  charities  is  under  the  super- 
vision of  a  bi-partisan  Board  of  State  Charities  (1889),  which  is 
appointed  by  the  s;ovemor,  and  to  which  the  eznlUmt  oomfitwo  of 
state^  institutions  is  largely  due.  In  the  counties  there  are  no- 
salaried  boards  of  county  charities  and  correction  and  ooanty  boants 
of  children's  guardians,  appointed  by  the  dreuit  judges.  The  totm- 
shtp  trustees,  1016  in  number,  are  ez-offido  overseers  of  the  poor. 
They  dispense  official  outdoor  relief.  Nowhere  dse  have  the 
principles  of  organized  charities  in  the  administration  of  pub&c 
outdoor  relief  been  applied  to  an  entire  state.  Each  county  provides 
for  the  indoor  care  ol  the  poor  in  poor  asylums  and  children's  hnnes. 
and  for  local  prisoners  in  county  jails.  Provision  is  made  for  truaet. 
dependent,  neglected  and  delinquent  children.  No  child  can  be  laade 
a  public  ward  except  upon  order  of  the  juvenile  court,  and  all  sack 
children  may  be  placed  in  family  homes  by  agenta  of  the  Boaid  of 
State  Charities. 

Finance. — ^The  total  true  value  of  taxable  property  in  the  state 
was,  according  to  the  tax  levy  <^  1907.  8l.767.815.487,  and  the  total 
taxes,  including  delinquencies,  in  the  same  year  amounted  to 
838.880,257.  The  toul  net  receipts  for  the  fiscal  year  ending 
September  30,  1908,  were  $4,771,628.  and  the  total  net  ex- 
penditure $5,259,002,  the  cash  bflJance  in  the  treasury  for  the  year 
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ending  September  yd,  T907,  amounted  to  11.096459,  leaving  a  caih 
balance  00  September  30,  1908,  of  $609,085.  The  total  »tate  debt  on 
September  30,  1908,  was  $1,389,615. 

'  Uisipry, — Of  the  prehistoric  inhabitants  of  Indiana  little  b 
known,  but  extensive  remains  in  the  form  of  mounds  and 
fortifications  abound  in  every  part  of  the  state,  being  particularly 
numerous  in  Knox  and  Sullivan  counties.  Along  the  Ohio  river 
are  remnants  of  several  interesting  stone  forts.  Upon  the  earliest 
arrival  of  Europeans  the  state  was  inhabited  chiefly  by  tjie 
various  tribes  of  the  Miami  Confederacy,  a  league  of  Algonquian 
Indians  formed  to  oppose  the  advance  of  the  Iroquois.  The 
first  Europeans  to  visit  the  state  were  probably  French  caureurs 
da  bois  or  Jesuit  missionaries.  La  Salle,  the  explorer,  it  is 
contended,  must  have  passed  through  parts  of  Indiana  during 
his  journeys  of  1669  and  the  succeeding  years.  Apparently 
a  French  trading  post  was  in  existence  on  the  St  Josepl;  river 
of  Michigan  about  1672,  but  it  was  in  no  sense  a  permanent 
settlement  and  seems  soon  to  have  been  abandoned.  It  seems 
probable  that  the  Wabash-Maumec  portage  was  known  to  Father 
Claude  Jean  Alloue:^  as  early  as  1680.  When,  a  few  years  later, 
this  portage  came  to  be  generally  used  by  traders,  the  necessity 
of  establishing  a  base  on  the  upper  Wabash  as  a  defence  against 
the  Carolina  and  Pennsylvania  traders,  who  had  already  reached 
the  lower  Wabash  and  Incited  the  Indians  to  hostility  against 
the  French,  became  evident;  but  it  was  not,  apparently,  until 
the  second  decade  of  the  x8th  century  that  any  permanent 
settlement  was  made.  About  1790  a  French  post  was  probably 
established  at  Ouiatenon  (about  5  m.  S.W.  of  the  present  city 
of  Lafayette),  the  headquarters  of  the  Wea  branch  of  the;  Miami, 
00  the  upper  Wabash.  The  militaxy  post  at  Vincennes  was 
founded  about  1731  by  Francois  Ma^gane,  Sieur  de  Vincennes 
(or  >^nccnt),  but  it  was  not  until  about  1735  that  eight  French 
families  were  settled  there.  Vincennes,  which  thus  became  the 
first  actual  white  settlement  in  Indiana,  remained  the  only  one 
until  after  the  War  of  Independence,  although  military  posts 
were  maintained  at  Ouiatenon  and  at  the  head  of  the  Maumee, 
the  site  of  the  presmt  Fort  Wayne,  where  there  was  a  French 
trading  post  ( 1 680)  and  later  Fort  Miami.  After  the  fall  of  (^ebec 
the  British  took  possession  of  the  other  forts,  but  not  at  once 
of  Vincennes,  which  remained  for  several  years  under  the 
jurisdiction  of  New  Orleans,  both  under  French  and  Spanish 
naie.  The  British  garrisons  at  Ouiatenon  and  Fort  Miami 
(near  the  site  of  the  later  Fort  Wayne)  on  the  Maumee  were 
ca|>tttred  by  the  Indians  as  a  result  of  the  Pontlac  conspiracy. 
An  Indiana  was  united  with  Canada  by  the  Quebec  Act  (1774), 
but  it  was  not  until  three  years  later  that  the  forts  and  Vincennes 
were  occupied  by  the  British,  who  then  realized  the  necessity 
of  ensuring  possession  of  the  MIssinippi  Valley  to  prevent  its 
falling  into  the  bands  of  the  rebellious  colonics.  Nevertheless, 
in  1778  Vincennes  fell  an  easy  prey  to  agents  sent  to  occupy  it 
by  Geofge  Rogers  Clark,  and  although  again  occupied  a  few 
months  later  by  General  Henry  Hamilton,  the  lieutenant- 
governor  at  Detroit,  it  passed  finally  into  American  control 
in  February  1779  as  a  result  of  Clark's  remarkable  march  from 
Kaskaskia.  Fort  Miami  remained  in  British  hands  until  the 
close  of  the  war. 

The  first  American  settlement  was  made  at  Clarksville, 
between  the  present  dties  of  Jeffersonville  and  New  Albany,  at 
the  Fails  of  the  Ohio  (opposite  Louisville),  in  1784.  The  decade 
following  the  dose  of  the  war  was  one  of  CMseless  Indian  warfare. 
The  disastrous  defeats  of  General  Josiah  Harmar  (1753-1813) 
in  October  1790  on  the  Miami  river  in  Ohio,  and  of  Governor 
Arthur  St  Qair  on  the  4th  of  November  1791  near  Fort  Recovery, 
Ohio,  were  followed  in  1792  by  the  appointment  of  General 
Anthony  Wayne  to  the  command  of  the  frontier.  By  him  the 
Indians  were  signally  defeated  in  the  Battle  of  Fallen  Timbers 
(or  Maumee  Ra|>ids)  on  the  aoth  of  August  1794,  and  Fort 
Wayne,  Indiana,  was  erected  on  the  Maumee  river.  On  the 
3rd  of  August  J 795,  at  Greenville,  Ohio,  a  treaty  was  concluded 
between  Wayne  and  twdve  Indian  tribes,  and  a  narrow  slice  of  the 
east*toiith-«astem  part  of  the  present  state  (the  disputed  lands 
in  the  valky  of  the  Maumee)  and  various  other  small  but  not 


unimportant  tracts  were  ceded  to  the  Um'ted  States.  Then 
came  several  years'  respite  from  Indian  war,  and  settlers  began 
at  once  to  pour  into  the  region.  The  daims  of  Virginia  (1784) 
and  the  other  eastern  states  having  been  extinguished,  a  dear 
fidd  existed  for  the  establishment  of  Federal  jurisdiction  in  the 
"  Territory  North-West  of  the  Ohio,"  but  it  was  not  until  1787 
that  by  the  cdebrated  Ordinance  of  that  year  such  jurisdiction 
became  an  actuality.  The  North- West  Territory  was  governed 
by  its  first  governor,  Arthur  St  Clair,  until  1799,  when  it  was 
accorded  a  representative  government.  In  1800  it  was  divided, 
and  from  its  western  part  (induding  the  present  states  of  Indiana, 
Illinois  and  Wisconsin,  thie  north-east  part  of  Minnesota,  and  a 
large  part — from  2803  to  2805  all— of  the  present  state  of 
Michigan)  Indiana  Territory  was  erected,  with  General  William 
Henry  Harrison — ^who  had  been  secretary  of  the  North-West 
Territory  since  2798 — as  its  first  governor,  and  with  Vincennes  as 
the  seat  of  government.  Harrison  made  many  treaties  with  the 
Indians,  the  most  important  being  that  signed  at  Fort  Wayne  on 
the  7th  of  June  2803,  defining  the  Vincennes  tract  transferred  to 
the  United  States  by  the  T^ty  of  Greenville;  those  signed  at 
Vincennes  on  the  i8th  and  the  37th  of  August  2804,  transferring 
to  the  United  States  a  strip  north  of  the  Ohio  river  and  south  of  Iht 
Vincennes  tract;  that  conduded  at  Grouseland  on  the  arst  of 
August  2805,  procuring  from  the  Ddawares  and  others  a  tract 
along  the  Ohio  river  between  the  parcels  of  2795  "id  2804;  and 
the  treaties  of  Fort  Wayne,  signed  on  the  30th  of  September 
2809,  and  securing  one  tract  immediately  west  of  that  of  2795 
and  another  north  of  the  Vincennes  tract  defined  in  -2803.  In 
January  2805  Michigan  Territory  was  erected  from  the  northern 
part  of  Indiana  Territory,  and  in  July  following  the  first  General 
Assembly  of  Indiana  Territory  met  at  Vincennes.  In  March 
2809  the  Territory  was  again  divided,  Illinois  Territory  being 
established  from  its  western  portion;  Indiana  was  then  reduced 
to  its  present  limits.  In  2820  began  the  last  great  Indian  war 
in  Indiana,  in  which  the  confederated  Indians  were  led  by 
Tccumseh,  the  cdebrated  Shawnee  chief;  it  terminated  with 
their  defeat  at  Tippecanoe  (the  present  Battle  Grouod)  by 
Governor  Harrison  on  the  7th  of  November  2821.  After  the 
dose  of  the  second  war  with  Great  Britain,  immigration  began 
again  to  flow  rapidly  into  the  Territory,  and,  having  attained 
a  sufBdent  poptdati6n,  Indiana  was  admitted  to  the  Union  as 
a  state  by  joint  resolution  of  Congress  on  the  22  th  of  December 
2826.  TYit  seat  of  government  was  established  at  Corydon, 
whither  it  had  been  removed  from  Vincennes  in  2823.  In  2820 
the  site  of  the  present  Indianapolis  was  selected  for  a  new  capital, 
but  the  seat  of  government  was  not  removed  thither  until  2825. 
The  first  great  political  problem  presenting  itself  was  that 
of  slavery,  and  for  a  decade  or  more  the  only  party  divisions 
were  on  pro-slavery  and  anti-slavery  lines.  Although  the  Ordin- 
ance of  2787  actually  prohibited  slavery,  it  did  not  abolish  that 
already  in  existence.  Slavery  had  been  introduced  by  the 
French,  and  was  readily  accepted  and  perpetuated  by  the  early 
American  settlers,  almost  all  of  whom  were  natives  of  Virginia, 
Kentucky,  (Georgia  or  the  CaioUnas.  According  to  the  census 
of  2800  there  were  275  slaves  in  the  Territory.  The  population 
of  settlers  from  slave  states  was  considerably  larger  than  in 
Illinois,  the  proportion  being  ao%  as  late  as  2850.  It  was  but 
ruitural,  therefore,  that  efforts  should  at  once  have  been  made 
to  establish  the  institution  of  slavery  oa  Indiana  soil,  and  as 
early  as  2802  a  convention  called  to  consider  the  expediency 
of  slavery  asked  Congress  to  suspend  the  prohibitory  dause 
of  the  Ordinance  for  ten  years,  but  a  committee  of  which  John 
Randolph  of  Virginia  was  chairman  reported  against  >  such 
action.  Within  the  Territory  there  were  several  attempts  to 
escape,  by  means  of  legislation,  the  effects  of  the  Ordinance. 
These  efforts  consisted  in  (2)  a  law  regulating  the  status  of 
"  servants,"  by  which  it  was  sought  to  esublish  a  legal  relation 
between  master  and  slave;  (a)  a  law  by  which  it  was  sought 
to  establish  practical  slavery  by  a  system  of  indenture.  By 
2808  the  opponents  of  slavery,  found  chiefly  among  the  Quaker 
settlers  in  the  south-eastern  counties,  began  to  awake  to  the 
danger  that  confronted  them,  aad  in  2809  elected  their  candidate. 
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Jonathan  Jennings  (1776-1834)  to  Congress  on  an  anti-slavcry 
platform.  In  x8io,  t^  whidi  year  the  number  of  slaves  had 
increased  to  337,  the  anti-slaveiy  party  was  strong  enough  to 
secure  the  repeal  of  the  indenture  law,  which  had  received  the 
unwilling  acquiescence  of  Governor  Harrison.  Jennings  was 
re-elected  in  181 1,  and  subsequently  was  chosen  first  governor 
of  the  state  on  the  same  issue,  and  the  state  constitution  of 
1816  pronounced  strongly  against  slavery.  The  liberation  of 
most  of  the  slaves  in  the  eastern  counties  followed;  and  some 
slave-holders  removed  to  Kentucky.  In  1830  there  were  only 
three  slaves  in  the  state,  and  the  danger  of  the  establishment 
of  slavery  as  an  institution  on  a  large  scale  was  long  past 

The  problem  of  "  internal  improvements"  came  to  be  <rf 
paramount  importance  in  the  decade  1820-1830.  In  1827 
Congress  granted  land  to  aid  in  the  construction  of  a  canal  to 
connect  Lake  Erie  and  the  Ohio  river.  This  canal  was  com- 
pleted from  the  St  Joseph  river  to  the  Wabash  in  1835,  opened 
in  1843,  and  later  abandoned.  In  1836  the  state  legislature 
passed  a  law  providing  for  an  elaborate  system  of  public  improve- 
ments, consisting  laxgely  of  canals  and  taOways.  The  state 
issued  bonds  to  the  value  of  $10,000,000,  a  period  of  wild  specula- 
tion followed,  and  the  financial  panic  of  1837  forced  the  abiandon- 
ment  of  the  proposed  plan  and  the  sale  to  private  personal  of 
that  part  already  completed.  The  legislature  authori2ed  the  issue 
of  $1,500,000  in  treasury  bonds,  which  by  1842  had  fallen  in 
value  to  40  or  50%  of  their  face  value.  A  new  constitution  was 
adopted  in  February  1851  by  a  vote  of  109,3x9  against  26,755. 

Despite  its  large  Southern  population,  Indiana's  answer  to 
President  Lincoln's  first  call  for  volunteers  at  the  outbreak 
of  the  Civil  War  was  prompt  and  minted.  From  first  to  last 
the  state  furnished  208,000  officers  and  men  for  the  Union 
armies,  besides  a  home  legion  of  some  50,000,  organized  to  protect 
the  state  against  possible  invasion.  The  efficiency  of  the  state 
military  organization,  as  well  as  that  of  the  civil  administration 
during  the  trying  years  of  the  war,  was  largely  due  to  the  extra- 
ordinary ability  and  energy  of  Governor  Oliver  P.  Morton,  one 
of  the  greatest  of  the  "  war  governors  "  of  the  North.  The 
problems  met  and  solved  by  Governor  Morton,  however,  were 
not  only  the  comparatively  simple  ones  of  furnishing  troops 
as  required.  The  legislature  of  1863  and  the  state  officers  were 
opposed  to  him  politically,  and  did  ever3rthing  in  their  power 
to  thwart  him  and  deprive  him  of  his  control  of  the  militia. 
The  Republican  members  seceded,  legislative  appropriations 
were  blocked,  and  Governor  Morton  was  compelled  to  take  the 
extraconstitutional  step  of  arranging  with  a  New  Yoik  banking 
house  for  the  payment  of  the  interest  on  the  state  debt,  of 
borrowing  money  for  state  expenditure  on  his  own  responsibility, 
and  of  constituting  an  unofficial  financial  bureau,  which  dis- 
bursed money  in  disregard  of  the  state  officers.  Furthermore. 
Indiana  was  the  principal  centre  of  activity  of  the  disloyal 
association  known  as  the  Knights  of  the  Golden  Circle,  or  Sons 
of  Liberty,  which  found  a  ready  growth  among  the  large  Southern 
population.  Prominent  among  Southern  S3mipathisers  was 
Senator  Jesse  D.  Bright  (1812-1875),  who  on  the  5th  of  February 
1862  was  expelled  from  the  United  States  Senate  for  writing  a 
letter  addressed  to  Jefferson  Davis,  as  President  of  the  Con- 
federacy, in  which  he  recommended  a  friend  who  had  an  improve- 
ment in  fire-arms  to  dispose  of.  The  Knights  of  the  Golden 
Circle  at  first  confined  their  activities  to  the  encouragement 
of  desertion,  and  resistance  to  the  draft,  but  in  1864  a  plot  to 
overthrow  the  state  government  was  discovered,  and  Governor 
Morton's  prompt  action  resulted  in  the  seizure  of  a  large  quantity 
of  arms  and  ammunition,  and  the  arrest,  trial  and  conviction 
of  several  of  the  leaders.  In  Jxme  1863  the  state  was  invaded 
by  Confederate  cavalry  under  General  John  H.  Morgan,  but  most 
of  his  men  were  captured  in  Indiana  and  he  was  taken  in  Ohio. 
There  were  other  attempts  at  invasion,  but  the  expected  rising, 
on  which  the  invaders  had  counted,  did  not  take  place,  and  in 
every  case  the  home  Legion  was  able  to  capture  or  drive  out  the 
hostile  bands. 

P<^tically  Indiana  ha«  been  rather  evenly  divided  between 
he  great  political  parties.    Before  the  Civil  War,  except  when 


William  Henry  Qarrison  was  a  candidate  for  the  presideacy, 
its  electoral  vote  was  generally  given  to  the  Democratic  ptxtj, 
to  which  also  most  of  its  governors  belonged.  After  the  war 
the  control  of  the  state  alternated  with  oonsid»abie  regularity 
between  the  Republican  and  Democratic  parties,  until  iSg6, 
between  which  time  and  1904  the  former  were  continuously 
successfuL  In  1908  a  Democratic  governor  was  dected,  Ut 
Rq>ublican  picsickntial  electors  were  chosen. 

GOVBRKOS^  OP  litDIANA 

Ttftitorial. 

ArthorSt  Clair  (North-West  Territory)     .     .  1787-1800 

John  Gibson,  Territorial  Secretary  (acting)  1800-1801 

William  Henry  Harrison 1801-1812 

John  Gibson,  Territorial  Secretary  (acting)  1812-1813 

Thomas  Poeey 1813-1816 

State, 

Jonathan  Jennings  .     ^    .     »  1816-1823  Democrado 

^         "    !•  '  Rqwblkaa 

RatKff  Boone  (acting)  -.     .    •.'  1822  „ 

WQliam  Hendricks  .     .     .'     .  1822-182$  .. 

James  B.Ray,  President  of     ^; 

Senate  (acting)     ....  1825  „ 

James  B.Kay 1825-1831  « 

Noah  Noble.     .     .     .^    .     .  1831-1837  „ 

David  Wallace   .....  1837-1840       Wh« 

SamudBincr    .....  1840-1843 

James  Wiutcomb     .     .     «     .  1843-1848        Democrac 
Paris   C  Dunning,    Lt.-Gov. 

(acting) 1848-1849  „ 

Joseph  A.  Wright     ....  1849-1857  « 

AshbelP.WiUard     ....  1857-1860 
Abram  A.  Hammond,  Lt.-Gov. 

(acting)  1860-1861 

HenrySTLane  ^     .     .     .     .  1861  Repabficaa 

Oliver  P.    Morton,    Lt.-Gov. 

(acting) 1861-186S  m 

Oliver  P.  Morton     ....  1865-1867  « 

Conrad  Baker.  Lt-Gov.  (acting)  1 867-1869  » 

Conrad  Baker 1869-1873 

Thomas  A.  Hendricks   .     .     .  1873-1877        Detnociat 

lames  D.  Waiiams  ....  1877-1880 

Isaac  P.  Gray.  Lt.-Gov.  (acting)  1880-1881  ,. 

Albert  G.  Porter 1881-1885        Repitblicaa 

Isaac  P.  Gray 1885-1889        Democrat 

AlvinP.  Hovey 1889-1891         Republiraa 

Ira  J.  Chase.  Lt.-Ck>v.  (acting).  1891-1893 

Claude  Matthews    ....  1893-1897        Democrat 

James  A.  Mount 1897-1901         Repubticaa 

Winfield  T.  Darbtn  ....  1901-1905 

J.FrankHanly        ....  1905-1909 

Thomas  R.  Marshall     .     .     .  1909-  Democrat 
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1816.  J.  P.  Dunn's  Indiana^  a  Redemption  from  Slasery  (Boston, 
1888)  in  the  "  American  Commonwealth  "  scries,  as  iu  secxmdan- 
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Early  Indiana  trials  and  Sketches  (Indianapolb,  1858) ;  and  Nathacd 
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Indiana  Historical  Society  Publications,  No.  ^  "  The  Ejoeortivs 
Journal  of  Indiana  Territory  "  has  been  reprinted  in  the  leduro 
Historical  Society's  PMicatums,  vol.  iii..  1900.  For  goveramect  and 
administration  see  E. L-Hendricks,  Histe^and  CcoernmenI  of  IniisM 
(New  York.  1908).  The  Lepdatitie  and  State  Mannal  of  Imdisiu 
(Indianapolis,  published  tnennially  by  the  State  librarian).  Crub.^ 
tions  of  1816  and  185 J  of  the  .Safe  of  Indiana  with  Amendmtmli 
(Indianapolis,  1897).  School  Law  of  Indiana,  with  Annetaiiev 
(Indianapolis.  1904).  and  Wm.  A.  Rawles,  Centraliami  Tendencies  m 
the  A  dministration  of  Indiana  (New  Yorkand  London.  i903).Cc]tiinbfa 
Univ.  Press.  "  The  New  Munkipal  Code  of  Indiana  '*  is  evpUioed  la 
an  article  by  H.  O.  Stechhan  in  the  Fomm  (October-December.  190* 
For  education  see  Fassett  A.  Cotton's  Education  in  Indiana  (lodiara- 
wlis,  1905).  and  James  A.  Woodbum.  Hiiher  Education  in  Indas^ 
Washii^on,  1891).  U.S.  Documents,  Bureau  of  Educataoo.Cifc«ba 
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of  Information,  No.  i.   For  resources,  {ndustrfes,  &c.,  consult  the 


Reports  ef  Ikt  CkUJ  of  Ike  Bureau  of  Statistics  of  Indiana  (biennial, 
Indianapolis,  1886  to  date).  Annual  Report  of  the  Department  of 
Ceototy  oa'  Natural  Resources  (Indianapolis.  1869  to  date),  and 


Reports  of  tke  State  Agricultural  Society.  See  also  the  Reports  of  the 
Twelfth  Federal  Census  for  detailed  statistical  matter  as  to  produc- 
tion, industries  and  population. 

INDIAVAPOUS.  the  capital  and  largest  dty  of  Indiana, 
U.S.A.,  situated  on  the  W.  fork  of  the  White  river,  in  Marion 
county,  of  which  it  is  the  county-seat,  and  at  almost  the  dxact 
gcograpliical  centre  of  the  state.  It  is  824  m.  W.  of  New  York 
by  raO,  and  183  m.  S.E.  of  Chicago,  and  is  about  710  ft.  above 
sea-level,  and  about  138  ft.  above  Lake  Erie.  Its  area  is  30*77 
sq.  m.,  of  which  i^9S  sq.  m.  is  land.  Pop.  (1880)  75,074; 
(1890)  105,436;  (1900)  169,164,  of  whom  X7,ia2  were  foreign- 
bom  (836a  bdng  by  birth  German,  3765  Irish,  and  1x54  English) 
and  15.931  were  negroes;  (19x0  census)  233,650.  Indiana- 
polis is  near  the  centre  of  population  of  the  United  States. 
From  1847,  when  the  first  railway  entered  the  dty,  Indianapolis 
has  steadily  grown  in  importance  as  a  railway  centre.  It  is 
served  by  the  Chicago,  Indianapolis  &  Louisville,  the  Cindnnati, 
Hamilton  &  Dayton,  the  Cleveland,  Cincinnati,  Chicago  &  St 
Louis  (New  Yorii  Central  System),  the  Lake  Erie  &  Western 
(New  York  Ctotral  System),  the  Pittsburg,  Cincinnati,  Chicago 
ft  St  Louis  (Pennsylvania  System)  and  the  Vandalia  (Penn- 
sylvania System)  raOways.  At  the  Union  Station  more  than 
150  trains  enter  and  depart  daily,  carrying  more  than  30,000 
passengers.  Outside  the  dty  there  is  a  "belt  line,"  15}  m. 
long,  connecting  the  several  railways  and  carrying  more  than 
1,000,000  frdgbt  cars  annually;  and  an  extensive  electric 
street  railway  system,  with  more  than  X50  m.  of  track  and  with 
interurban  cmmexions,  serves  every  part  of  the  dty  and  its 
suburbs.  The  dty  has  a  large  traction  terminal  station,  and  is 
the  principal  centre  for  the  interurban  electric  lines  of  Indiana, 
whid)  bandJe  freight  as  well  as  passengers;  in  X908  twenty-five 
interurban  dectrk  lines  entered  the  dty  and  operated  about 
400  can  every  34  hours. 

PhysicaUy  Indianapolis  is  one  of  the  most  attractive  inland 
dtiea  in  America.  It  is  built  on  a  levd  plain  surrounded  by 
low,  gently  sloping  and  beautifully  wooded  hills.  Four  principal 
avenues  radiate  from  points  near  a  central  circle  to  the  four 
comers  of  the  dty.  The  other  streets  run  at  right  angles  to  one 
another.  Streets  and  avenues  are  90  ft.  wide,  except  Washington 
Street,  which  has  a  width  of  120  ft.  An  excellent  system  of 
parka-^  within  the  dty  with  an  aggregate  area  of  13x1  acres, 
and  3  with  an  aggregate  area  of  310.  acres  just  outside  the  dty 
b'mits — adds  to  the  beauty  of  the  city,  among  the  most  attractive 
being  the  Riverside;  the  St  Clair,  the  University,  the  Military, 
the  Fair  View,  the  Garfidd  and  the  Brookaide.  The  dty  is 
lighted  by  gas  aiul  electridty, — it  was  one  of  the  first  dties  in  the 
United  States  to  adopt  electric  lighting, — and  has  a  good  water- 
supply  system,  owned  by  a  private  corporation,  with  a  4)  acre 
filter  i^ant  of  18,000,000  gallons  per  diem  capadty  and  an 
additional  supply  of  water  pumped  from  deep  wells  outside  the 
city.  The  public  buildings  and  business  blocks  are  built  mostly 
of  Indiana  building  stone.  The  state  capitol  stands  In  a  square 
8  acres  in  extent,  and  has  a  central  tower  and  dome  240  ft. 
high.  It  covers  2  acres  of  ground  and  cost  $2,ooo,ooa  The 
Marion  county  court-house  cost  $i,7SO,ooa  Other  noteworthy 
buildinp  are  the  Federal  building  (containing  post-office, 
nistom-hoose  and  Federal  court-rooms;  erected  at  a  cost  of 
$}. 000.000);  Tomlinson  Hall,  capable  of  seating  3000  persons, 
C'ven  to  the  dty  by  Daniel  Tomlinson;  the  Propylaeum,  a 
club-house  for  women;  the  Commercial  club;  Das  Deutsche 
Ha  us,  belonging  to  a  German  social  dub;  the  Maennerchor 
club-house;  the  Union  railway  station;  the  traction  terminal 
building;  the  dty  hall,  and  the  public  library.  Near  the  city 
b  the  important  United  States  army  post.  Fort  Benjamin 
Harrison,  xuimed  in  honour  of  President  Benjamin  Harrison, 
whose  home  was  in  Indianapolis.  In  or  near  the  city  are  the 
Central  Indiana  Hospital  for  the  Insane,  the  Indiana  Institution 
lor  the  Education  of  the  Blind,  the  Indiana  Institution  for  the 
EdiacatJOD  of  the  Deaf,  the  Indiana  Girls'  School  (indnded  with 


the  Women's  prison  until  1899,  and  under  the  same  management 
as  the  prison  from  X899  to  1903,  when  it  became  a  separate 
institution,— it  was  removed  to  Clermont,  xo  m.  from  Indianapolis, 
in  X907),  and  a  Women's  prison  (opened  in  1873,  the  first  in  the 
United  States),  which  is  under  female  management.  The  public 
library,  founded  in  187  x,  contains  more  than  xoo,ooo  volumes. 
There  are  ten  other  libraries,  the  most  important  of  which  are 
the  state  law  library  (about  40,000  volumes)  and  the  state 
llbraiy  (about  46,000  volumes). 

The  city  is  an  educational  centre  of  considerable  importance. 
The  university  of  Indianapolis  (1896)  is  a  loose  association  of 
three  really  Independent  institutions— the  Indiana  Law  School 
(1894),  the  Indiana  Dental  College  (1879),  and  Butler  Univexsity 
(chartered  In  X849  and  opened  in  X855  as  the  North-weslera 
Christian  University,  knd  luuned  Butler  University  in  X877 
in  honour  of  Ovid  Butler,  a  benefactor).  Other  educational 
institutions  are  the  Indianapolis  College  of  Law  (1897),  the 
Indiana  Medical  College  (the  School  of  Medicine  of  Purdue 
University,  formed  In  1905  by  the  consolidation  of  the  Medical 
College  of  Indiana,  the  Central  College  of  Physicians  and  Surgeons 
and  the  Fort  Wayne  College  of  Medidne),  the  State  College  of 
Physicians  and  Surgeons  (the  medical  school  of  Indiana  Univer- 
sity), the  Indiana  Veterinary  College  (1892J,  the  Indianapolis 
Normal  School,  the  Indiana  Kindergarten  and  Primary  Normal 
Training  School  (private),  and  the  WlnonaTechnical  Institute. 
The  last  named  was  opened  in  1904,  and  is  controlled  by  the 
Winona  Lake  corporation,  having  Official  connexion  with 
several  national  trade  unions.  It  hais  departments  of  pharmacy, 
chemistry,  dectrical  wiring,  lithography,  house-painting,  printing, 
carpentry,  moulding,  tile-setting,  bricklaying,  machinery 
and  applied  sdence.  The  art  association  of  Indianapolis  was 
founded  in  X883;  and  under  its  auspices  is  conducted  an  art 
school  (X902)  in  accordance  with  the  bequest  of  John  Hcrron 
(x8x7-x895),  the  Khool  and  museum  of  the  association  bdng 
housed  In  the  John  Herron  Art  Institute,  dedicated  in  1906. 

The  dty  has  several  fine  monuments,  among  which  are 
statues  of  Oliver  P.  Morton,  George  Rogers  Clark,  Wilh'am 
Henry  Harrison,  Benjamin  Harrison,  Thomas  A.  Hendricks 
and  Major-General  Henry  W.  LawtoiL  The  Soldien'  and 
Sailon'  Monument,  erected  by  the  state,  stands  In  the  drde 
in  the  centre  of  the  dty,  rises  to  a  height  of  284-5  ft-  above 
the  street  levd,  and  Is  surmounted  by  a  statue  of  Victory  38  ft. 
high.  On  the  east  and  west  faces  of  the  base  are  two  great 
stone  groups  of  Peace  and  War  respcctivdy.  The  monument 
was  erected  after  designs  by  Bruno  Schmidt  of  Berlin,  with 
fountains  at  the  base  said  to  be  among  the  largest  in  the  world, 
their  capacity  being  20,000  gallons  per  minute. 

The  dty's  central  geographical  position,  its  extensive  railway 
connexions,  and  Its  proximity  to  Important  coal-fields  have 
combined  to  make  it  one  of  the  prindpal  industrial  centres  of 
the  Middle  West.  The  value  of  its  "  factory  "  products  was 
X7'6%  of  the  state's  total  In  X900  and  20-9%  of  the  total  in 
X905.  The  increase  in  the  value  of  the  '*  factory  "  product 
between  X900  and  X905  was  from  $S9>3»t334  to  $82,227,950* 
or  386%.  Indianapolis  is  the  prindpal  live  stpck  centre  ol 
the  Ohio  Valley,  and  has  extensive  stock-yards  covering  more 
than  too  acres.  Slaughtering  and  meat-packing  is  the  most 
important  Industry,  the  value  of  the  product  amounting  to 
$24,458,8x0  in  X905;  this  Industry  dates  from  about  X835. 
Among  other  important  manufactures  are  foundry  and  machine 
shop  products  ($6,944,392  in  X905);  flour  and  grist-mill  pro- 
ducts ($4,428,664);  cara  and  shop  construction  and  repaira 
by  steam  railways  ($2,502,789);  saws;  waggons  and  carriages 
($2,049,207):  printing  and  publishing  (book  and  job,  $i,s72,(^; 
and  ncwspapen  and  periodicals,  $2,715,666);  starch;  cotton 
and  woollen  goods;  furniture  ($2,528,238);  canned  goods 
($1,693,818);  lumber  and  timber  ($1,556,466);  structural 
iron  work  ($i,54ii732);  beer  ($1,300,764);  and  planiog-mlU 
products,  sash,  doors  and  blinds  (S  1,1 11,264). 

Indianapolis  is  governed  under  a  form  of  government  adopted 
originally  in  a  special  charter  of  1891  and  in  1905  incorporated 
in  the  new  state  munidpal  code,  which  was  based  upon  it, 
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It  pmvida  lor  a  nuyer  elected  every  fovi  yaa,  >  ungle  kgiih- 
tive  duoiber,  >  catDOUii  council,  utd  vtrinu  vlmmlitniive 
dcparlBKntt — ni  public  uTety,  public  hedili,  Ac.  Ilie  guiding 
piindple  of  the  durui,  which  ii  genenlly  accepted  u  m  niodel 
ol  iu  kiiid,  ta  Ibu  «jf  the  complete  lepauLtioD  of  powen  and  the 
abulute  plwing  of  lesponsibilily. 

Od  the  admiuioD  of  Indiana  as  a  Male,  Congrai  gave  to  il 
(our  ledioBi  of  public  land  aa  a  tile  on  which  la  eitabliih  a  stale 
capital. .  This  waa  located  in  iSio  in  alraoit  the  eiaci  geographi- 
cal centre  of  the  Itale,  wbeit  ■  unall  lettkinenl  had  reccnllx 
been  made,  and  the  town  ol  IndiaDapolii  waa  laid  out  in  the 
(oUowing  yeai.  It  wu  tben  in  the  niidit  of  deue  forests  and 
was  wbi^y  unconnected  by  loadi  with  olber  parts  of  the  slate. 
Upon  its  final  acceptance  11  the  capiLal.  Ibere  was  aome  activity 
b  land  speculation,  but  lodianapolij  had  only  600  inhabitasLi 
and  a  ain^  Ureet  ihea  Ibe  leat  of  govemnwnt  was  lemoved 
thithei  in  1814.  The  Ic^ilatun  met  hen  for  the  hnt  time  in 
jSij-  Some  ioipeiut  was  given  to  the  dty's  growth  by  the 
completion  of  the  National  Road,  and  later  by  the  opening  ol 
rail  wayi.  but  tutil  after  the  Civil  Wat  its  ad  vanctment  was  slow. 
It  was  incoiporaled  as  a  town  in  iSji,  its  population  then  being 
looo.  Tbe  fini  state  capilol  was  completed  in  iSj6.  Indiana- 
polis niflcred  Kverely  Irom  the  butineu  panic  of  1837,  and  ten 
years  later,  when  il  mrivtd  ila  first  dty  charter,  it  had  only 
about  6000  inhabilants;  in  the  tame  year  a  free  [wblic  school 
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JKDIAH  ABCHITBCTURK.    The  deveiopi 


of  architectural 
history  of  tbe 

that  Indian  builders 


subject;  ajid  whatever  may  be 
qualities,  ve  can  hardly  fail  to 

attained  with  marked  succeu  the  aun*  (hey  bad  tieiore  mem, 
though  they  employed  anangtmentB  and  adopted  forms  and 
detaib  very  diOerent  from  those  of  western  builders  in  anoent 
and  medieval  times.  These  fotini  and  adaptations,  of  course, 
require  stud/  properly  to  understand  tbem,  and  to  recogruae  the 
adjustment  of  the  designs  to  their  purposes.  But  besids  tbe 
identific  advantages  oi  such  ■  study,  it  has  been  well  remarked 
by  Fergusson,  to  whose  genius  the  history  of  Indian  atchiteciure 
is  so  specially  due  as  its  creator,  that  *'  it  will  undoubtedly  be 
conceded  by  those  who  are  faioiliac  with  the  subject  that,  lor 
certain  qualities,  the  Indian  buildings  ate  unrivalled.  They 
display  an  etuberance  of  fancy,  a  lavishnoa  of  labour,  and  an 
elaboration  at  detail  to  he  found  nowhere  ebe."  Besides,  il 
anywhere  tbe  history  of  a  country  is  imprinted  in  its  ucbitecturt, 


ts  tbe  n 


varied  light  on  that  history. 
I  In  the  early  trchitectuie  of  India,  as  in  that  of  Burma,  China 
and  Japan  till  the  pieKnt  day,  wood  was  sotety  or  almost 
solely  employed;  and  it  was  only  about  tbe  jrd  ceatuty  B-C. 
that  stone  became  largely  used  as  the  mateiial  for  imponint 

for  foundations  and  engineering  purposes.  Even  at  the  end  of 
the  4th  century  B.C.  Megaslhenet  slates  that  Falalipuira,  the 
capital  of  Chandragupla— the  Sandrokottos  of  Creek  writers- 
was  "  surrounded  by  a  wooden' wall  picrcrd  with  loop-holes  for 
the  discharge  of  arrows."    And  if  the  capital  were  defended  by 


able  to  trace  Its  conversion  into  lithic  forma  until  GnaBy  itt 
origin  disappears  in  its  absorption  in  later  styka. 

India  poasesses  iw  hialoiical  work  lo  aflord  us  a  i***^-"** 
previous  to  the  invasion  of  Aleiandcr  the  Great  in  the  iih 
century  B.C.,  nor  do  we  know  of  an  architectural  trunumfnt  ti 
earlier  date.  For  later  periods  there  are  fortunately  a  fr* 
examples  dated  by  inscriptions,  and  for  others  by  applying  tbe 
scieutific  priiiciples  developed  by  Thomas  Rickman  fA  the 
discriminatioa  of  other  styles  and  tbe  relative  ages  of  aicki- 

India  apptoiimately  in  fhtotHilngifil  •equencc  «  uder  of 

Tlie  invasion  of  Alexander  and  tbe  wesaward  qsead  of  Bud- 
dhism brought  India  into  contact  with  Persia,  where  the  Achie- 
menian  kings  bad  hewn  out  mausolea  in  the  rocks,  and  Uuh 
palaces  with  stone  basements,  doorways  and  piUan.  SUing  in  i>ic 
walls  wilt)  bricks.     These  works  would  attract  Ibe  atteuiiin 

and  tbe  report  of  luch  magnificent  works  would  lead  to  tbcn 

About  the  middle  of  the  jrd  century  B.C.  we  find  tLe  gieu 
Asoka,  the  grandson  of  Chaibdtagupta,  in  comrnunicvtioD  nith 
the  contemporary  kings  of  Syria,  Ecypt,  Macedonia,  Epiiu 
and  Cyrene;  and  to  hit  reign  belong  the  great  stone  pdiars. 
with  capitalsofFersian  type,  that  ate  engraved  with  ha  religioui 
edicts.  A  convert  to  Buddhism,  Asoka  is  credited  with  ike 
construction  all  over  the  country  of  vast  numbers  ol  sK^iB— 

or  other  Buddhiu  taints;  uid  with  them  *ere  rtrctri 
monasteiiet  and  chapels  for  the  rnonha. 

On  the  monumental  pDlart,  koown  as  Ills,  set  up  by  tb 
emperor,  betides  the  Pertepolitao  lom  ol  capital,  we  find  tbe 
honeysuckle  with  the  bead  and  ted  and  the  cable  otsameBU 
that  were  employed  in  earlier  Pettian  cacvinsi;  and  Ihoagh  act 
continued  later  in  India  proper,  these  prevailed  in  use  in  A^hau- 
Stan  for  tome  centuries  after  the  Christian  eta.  Tfaii  seems  to  mdt- 
cate  that  these  forms  first  came  from  Fenia  along  with  Ibe  kkas 
that  led  to  the  change  of  wooden  architecture  for  that  of  siok. 

Tbe  ttftpas  were  slruduie)  that  may  be  regarded  as  ccet- 
ventiooal  architectural  tubstitutes  for  funeral  tumuli,  and  aere 
contlructed  to  enshrine  relict  of  Buddha  or  of  his  mote  Double 

lion  of  his  life.  How  lelic-wonbip  origiaaled  aitd  canM  la  boU 
so  large  a  place  in  the  Buddhist  cult  we  can  hardly  conjeituie: 
the  sentiment  could  not  have  arisen  for  the  first  lime  00  ttc 
death  of  Gotama  Buddha,  when,  we  are  loU,  d|>t  sliltss  nte 
built  over  hit  corporeal  relics,  a  ninth  over  the  vcskI  with  ahHb 
they  were  divided,  and  a  tenth  over  the  charcoal  of  the  hnmil 
pile. 

Tfceie  slDpai,  known  as  liig-t^t  in  Ct^oo,  and  chutyas  a 
Nepal,  are  called  lofia  in  Ibe  ordinary  patois  ol  upfwr  In-tit 
Tbey  consisted  of  ■  low  circular  drum  tupponiog  a  bemiiplierKiI 
dome  of  lets  diameter  and  leaving  a  ramp  or  bcnne  round  it  oi  a 
few  feet  in  width.  Round  tbe  drum  was  an  open  passage  fee 
circumambulat  ion,  and  the  whole  was  endmed  by  a  massive  ^w 
railing  with  lofty  gatet  on  four  tides.  These  railings  and  gate- 
ways are  Iheir  principal  architectural  fealuret;  the  raib  vt 
ranttrucled  as  doiely  ti  possible  after  wooden  pattern,  ud 
examples  are  ttill  found  at  Slnchi  and  Buddh-Csyt';  sbu 
remained  of  the  Bharahat  itDpa  was  transferred  10  the  Caknii 
Museum,  and  portions  of  the  Amrlvall  rail  arc  now  in  tbi 
British  and  Madras  museuma.  The  uprights  uai  crcs  ban 
of  the  rails  were  in  many  cases  covered  with  elaborate  canicp 
of  scenes  of  the  most  varied  hinds,  and  are  illustrative  ol  massea 
and  cuttonu  at  well  as  of  the  art  ol  sculpture. 

The  great  stapa  at  Sinchi  in  Bbopal  is  now  ibe  most  entin  d 
the  dasi,  as  it  still  retains  the  gateways — styled  Imni— whid 
must  have  been  a  feature  of  all  ItOpas,  Ihougfa  perhaps  sofilr 
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in  wood  (tee  Plate  L  fig.  S).  The  whole  of  the  supentructure 
of  the  SiJtchi  examples  is  essentially  wooden  in  character,  and 
we  are  astonished  that  it  should  have  stood  "  for  twenty  centuries 
nearly  uninjured."  These  torans  reappear  to  this  day  in  Japan 
as  tertH  and  in  China  as  f'ai^us  or  p^ai-fangs.  The  whole  of 
the  surfaces,  inside  and  out,  are  carved  with  daborate  sculptures 
ol  much  interest.  A  cast  of  the  eastern  toran  from  SSnchi  is 
to  be  seen  in  the  museums  at  S.  Kensington,  Edinburgh,  Dublin, 
Pearls  and  Berlin.  On  the  southern  one,  an  inscription  appears 
to  indicate  that  it  was  erected  about  150  B.C. 

The  earlier  cave  temples  are  of  about  the  same  age  as  the 
stQpBs;  some  of  those  in  Behar  bear  inscriptioilB  of  Asoka  and 
of  his  successor  in  the  and  century  b.c.  And  the  earlier  cave 
faeces  in  western  India  indicate  the  identity  of  style  and 
construction  in  the  patterns  from  which  both  must  have  been 
oofNod.  These  Buddhist  rock  excavations  are  of  two  types: 
the  chaltya  or  chapel  caves,  with  vaulted  roofs  of  considerable 
height,  the  earliest  with  wooden  fronts  and  later  with  a  screen 
waU  left  in  the  rock,  but  in  both  forms  with  a  large  hors^-shoe 
shaped  window  over  the  entrance.    The  interior  usually  consisted 
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at  Kirli  near  Bombay.   Section  and  plan. 


of  a  nave,  separated  from  the  side  aisiM  by  pillars,  and  containing 
m  chaitya  m  small  stOpa  at  the  inner  and  circular  end.  The 
f»C<drs  of  these  chaitya  chapels  were  covered  with  sculpture — 
<rf  them  very  richly;  and  to  protect  them  from  the  weather 
was  contrived  and  cut  in  the  rock  in  front  of  the  facade, 
with  large  windows  in  the  upper  half  for  the  entrance  of  light. 
This  mode  of  lighting  by  a  great  arch  ova*  the  entrance  has 
nitncted  oonsidenble  attention,  as  being  admirably  adapted 
for  its  purpose.  As  Fergusson  remarked,  "  nothing  invented 
bdtbfe  or  since  is  lighted  so  perfectly,  and  the  disposition  of 
the  parts  or  interior  for  an  assembly  of  the  faithful  ...  is 
wh^t  the  Christians  nearly  reached  in  after-times  but  never 
finite  equalled." 

The  second  type  of  rock  excavations  are  known  as  vihiras 
or  nwnasl  fries  devoted  to  the  residence  of  monks  and  ascetics. 
They  usoally  consisted  of  a  hall  surrounded  by  a  number  of 
cells  the  eutiest  with  stone  beds  in  them.  In  the  later  vihiras 
there  was  a  shrine  in  the  centre  of  the  back  wall  containing  a 
laive  hnags  of  the  Buddha.  In  the  Orissa  caves,  near  Cuttach, 
we  have  a  series  of  excavations  that  do  not  conform  to  these 
arrancemc&ts:  they  are  eariy,  dating  as  far  back  as  the  and 
ocBiuy  B.C,  but  they  bebng  to  the  Jain  sect,  which  dates  from 
the  sane  age  as  the  Buddhist 

Ob  the  north-west  frontiers  of  India,  about  the  SwAt  and 
Yflaofsat  districts,  andently  known  as  Gandhira,  are  found  a 
trmarkaMe  dass  of  remains,  much  ruined,  but  that  must  have 
ahoaadcd  in  sculptures  belonging  to  the  Buddhist  cult.  It  is 
amoBC  these  we  foA  the  first  representations  of  Buddha  and  of 
Ihe  -cbasactcrs  belonging  to  the  Buddhist  pantheon.    The  in- 


fluence of  claMical  art  manifested  in  these  images  leaves  no 
doubt  that  they  were  modelled  after  western  patterns,  carried 
thither  by  Grmks  or  brought  from  the  Levant  by  Buddhist 
emissanes.  The  scenes  dq>icted,  however,  have  frequently 
an  architectural  setting  in  which  we  find  represented  facades 
with  pillars  fashioned  with  distinctly  Corinthian  capitals.  These 
sculptures  we  can  now  assign  with  confidence,  from  dated 
epigraphs,  to  dates  from  the  last  years  of  the  century  B.c  tiU 
the  4th  century  ajd.  One  inscription  of  aj>.  47  is  of  a  king 
GondopbemCs,  who  is  mentioned  in  the  legend  o£  the  apostle 
Thomas. 

In  the  time  of  the  great  Gupta  dynasty,  from  about  a.d. 
390  to  500,  the  architectural  forms  developed  in  variety  and 
richness  of  decoration.  To  the  columns  were  given  higher  square 
bases  than  before,  and  sometimes  a  sur-base;  the  capitals, 
which  previously  had  a  vase  as  the  chief  nu^mber,  were  developed 
by  a  foliaged  ornament,  springing  from  the  mouth  of  the  vase 
and  falling  down  upon  it  from  the  four  comers,  and  so  lending 
strength  to  the  neck  whilst  converting  the  round  capital  into 
a  square  support  for  the  abacus.  .  Often,  too,  a  similar  arrange- 
ment of  foliage  was  applied  to  the  early  bases;  and  this  form 
quite  superseded  the  Persqpolltan  pillar,  with  its  beU-ehaped 
capital,  which  now  disapp<»red  from  Indian  art.  The  shafts 
were  round  or  of  sixteen  or  more  sides;  pilasters  were  orna- 
mented on  the  shafts;  and  the  spires  of  the  temple  were  simple 
in  outline  and  rose  almost  vertically  at  first  and  curving  inwards 
towards  the  summit,  which  was  always  capped  by  a  large 
circular  fluted  disk  supporting  a  vase,  whilst  the  surface  of  the 
tower  was  covered  with  a  peculiar  sort  of  horse-shoe  diaper. 
This  style  prevailed  all  over  Hindustan,  and  was  continued 
with  modifications  varying  with  age  and  locality  down  almost 
to  the  Mahommedan  conquest. 

In  Kashmir  from  the  8th  century,  if  not  earlier,  tiU  the 
Mahommedan  conquest  we  find  a  style  of  architecture  possessing 
a  certain  quasi-classical  element  which  has  little  if  any  connexion 
with  the  art  of  the  rest  of  India.  The  best-known  example  of 
this  Kashmir  style  is  the  temple  of  Mirtand,  about  3  m.  east 
from  Isllmabftd  or  Anatnftg, 
the  old  capital  It  stands  in 
a  court  320  ft.  long  by  Z4a 
ft.  wide  surrounded  by  the 
ruins  of  some  eighty  small 
cells,  with  a  large  entrance 
poreh  at  the  east  end.  The 
temple  itself  was  60  ft.  long 
by  38  ft.  wide,  with  two 
wings,  and  consisted  of  two 
apartments— «  naos  and 
ceUa.  Thetrefofledorcusped 
arch  on  the  doors  of  the 
temple  and  cells  is  a  strik- 
ing peculiarity  of  the  style, 
and  may  have  been  derived 
from  the  section  of  the 
Buddhist  ckaUya.  It  is 
used  decoratively,  however, 
rather  than  constructively. 
The  pillars  and  pilasters  of 
the  portico  and  temple  bear 
a  dose  resemblance  to  some 
of  the  later  forms  of  the  Roman  Doric,  and  have  usually 
sixteen  shallow  flutes  on  the  shafts,  with  numerous  members 
in  the  base  and  capital.  A  triangular  pediment  surmounts 
the  doorways,  and  on  gable-ends  or  projecting  faces  are  repre- 
sentations of  double  sloping  roofs,  much  in  the  style  of  modem 
Kashmir  wooden  roofs,  of  which  also  many  of  the  temple-roofs 
in  Nepal  are  exaggerated  examples.  The  Mtrtand  temple 
was,  in  all  probability,  built  in  the  8th  century,  between  a.d. 
725  and  760,  and  was  erected  as  a  temple  of  the  Sun,  one  of 
whose  names  is  Mftrtand.  For,  till  the  latb  century  at  least. 
Sun-worship  was  quite  prevalent  in  the  north  and  west  of  India. 
At  a  remote  vilkge  called  Buniflr  is  a  much  better  preserved 


Fio.  a. — Plan  ci  Temple  of 
Mirtand. 


+3° 


INDIAN  ARCHITECTURE 


ipadtaea  tl  the  al^:  and  4t  AnntJpar,  Vlntatb,  Ptyer  ind 
PtodRlhui  are  other  iDUrating  eumple*  of  ihe  uyle.  Ihit 
at  nibdnthui  about  3  m.  from  Sriiugu  it  a  weU-praared' 
little  temple,  built  between  aj>.  go6  and  921,  and  perha|v 
eihibiti  the  moM  deatly  the  chancteiiitici  of  the  Mjde. 

In  the  Rimtliyu  the  udiitectuR  i>  itlU  lujely  wooden, 
raiacd  on  atone  baacneiita  and  ii  often  [»ctun*que.  In  the 
titfti  nikj  we  meet  with  bemi^iberical  chaiiyii  or  atApaa 
00  law  baaea  with 
lofty  brick  ipiita,  and 
of  Ibera  of  great 


Flc  3.— Temple  of 


daUy  at  Mfldbi- 
^  due  (Modbldri),  then 
IE  alia  Jain  temple* 
and  lomba  with  double 
and  triple  alapiiii 
roofs  that  leiemble  the 
native  templea  of 
Nepal,  with  which, 
however,  Ihey  had  no 
amneiioD.  The  whole  ttjde  ia  duely  In  imitation  ol  wooden 
originali,  tbe  tDrm*  of  aiiich  have  been  derived  from  the  local 
thatched  dwellingt  ol  the  ditttict.  Tbe  interion  of  the  Xanata 
Icmplci  aie  ollea  veiy  rich  in  ciiving,  the  massive  jnllan  bdng 
ouved  like  ivoiy  or  the  predoua  tpctala.  A»ciated  with  these 
and  otkei  templo  aie  elegant,  aionolithic  pUlui  placed  on 
aquare  baiea,  the  ahafu  richly  ouved  and  the  caialda  wide- 
Vreading.  lome  of  Ibein  aupponlng,  on  four  very  snail  colon- 
netlea.  a  aquaie  roof  elabaciiely  nwdetled.  These  ifaiwUu  or 
pillan  are  tbe  lepteHnlatives  of  tbe  early  BuddhiM  IHI  or 
column!  railed  at  their  temples,  and  bear  emblemi  diMinetive 
o(  the  aecta  to  which  they  rapectively  belong. 

The  Kuthem  portion  n(  the  penintala  I)  peo[ded  by  ■  lace 
kunrn  aa  Dravidians,  and  to  the  style  of  aichitectore  pnettied 
over  moat  ol  thii  area  we  may  conveniently  a|^y  the  naste  el 
the  race  This  Dravidian  aichiiecture  wai  eaaentially  dilletcnt 
from  tliat  of  otlier  Rgion)  ol  India  and  i)  of  one  type.  One  o( 
the  bed-known  groupa  of  monumenti  ii  Ihii  alyle  ia  that  ol  the 


— KaiUt. 

"  Seven  Pagodas  "  or  the  Miniallipurara  ralhs.  on  the  seashore, 
south  from  Madras.  These  rrifjb  are  each  hewn  out  of  a  block 
of  graiute.  and  are  rather  models  of  lempla  than  sucb.  They  ate 
tbe  earliest  form*  ol  Dravidian  architecture  and  belong  to  the 
7th  century.    To  the  same  age  belonga  the  temple  of  KaillsanUh 


at  Conjeeveram,  and  to  the  foUowing  centory  bodc  of  the 
lempln  in  the  south  of  tbe  Bonbay  Ptesidencr,  and  the  lanuoa 
monolithic  temple  of  the  KacUU  at  Ellota  near  Aurangftbld. 

Buildings  in  the  Diavidian  style  are  very  numeims  m  pnpei- 
tloB  to  the  extent  ol  (he  aie*  in  ohldi  they  arc  found.  The 
temples  geoenlly  consist  of  >  square  base,  ornamented  exteinally 
by  thin  tall  pilaster*,  and  containing  tbe  cell  in  wluch  tlie  image 
is  kepL  In  front  of  this  may  be  added  ■  iwwta^aiw  or  hall,  or 
even  Cyo  such.  Over  tbe  shrine  lisea  the  spire,  ol  pyramidal 
form,  but  always  divided  into  ilgreyi  and  crowned  by  a  Bnall 
dome,  either  circular  or  polygooal  in  shape.  '  The  fTomirTa  are 
of  double  curvature,  whilst  in  other  Indian  styica  they  an 
mostly  atralght  with  a  downward  slope.  Another  feature  et 
these  temples,  especially  (hose  of  later  dale,  i*  the  tafunti  or 
great     gateways 


northern  styles  an    ^^^  1  n  1  .i  1  i.im  im  

characteriaed    by  Fio.  t-Plan  ol  lUilli  at  Enon. 

the  prevalence  of 

vertical  line*,  tbe 

Dravidian  is  marked  by  boritMital  mouldinga  and  shadows;  tod 

the  towers  and  i>/wotu  are  atoieyed.    The  more  important 

temples  are  also  surrounded  by  court*  encloeiDg  peat  corridon 

and  pillared  halls. 

One  of  the  best  enmples  ol  tbii  Uyle  fa  tbe  great  tem[Je  at 
Tanjore.  It  would  a^^ieai  to  have  been  begun  OD  a  definite  fJaa, 
and  not  as  a  series  of  eniensioni  ol  some  small  temple  which,  by 
accident,  had  grown  lamous  and  acquired  wealth  by  ^id 
succesuvely  to  enlarge  its  courts,  a*  that  at  Tiruvallur  seems  to 
have  grown  by  a  aerie*  of  accretions.  The  body  of  the  Tanjeee 
temple  is  of  (wo  storeys  and  fully  So  f L  high,  wliiist  the  likhart 
or  pyramidal  lower  rises  in  eleven  storeys  to  a  total  hdgfat  rtf 
190  IL  This  dominates  the  gepurami  over  the  entrances  to  tbe 
court  in  which  it  stands,  and  to  an  outer  court,  added  in  front  ti 
the  first,  hut  which  docs  not,  as  in  olher  cases,  mnoniKi  it.  Ihc 
centra]  shrine,  so  far  as  we  know,  wateiecled  about  AJhieiS- 

The  Srirangam  temple  b  Tricbinopoly,  the  lugest  in  India, 
is  architecturally  the  converse  of  tliis:  it  is  one  ol  tbe  laUst  in 
date,  the  fifth  court  having  been  left  unfinished  in  tbe  middle 

distinguished  only  t^  a  ^t  dome,  whilst  proceeding  ontwaids, 
the  jefvoKu  to  each  court  are  each  larger  and  more  deeontive 
than  the  preceding.  The  lucceuive  itvlepeiident  additiOBs; 
however,  proved  incompatible  with  any  considered  deHgn  at 
arrangement  of  parts. 

Most  ol  the  Deccan  was  ruled  by  tbe  Cbahikyi  dysaty  fmn 
early  in  tbe  Ctb  century,  ud  the  style  prevailing  <n*t  Ihia  ana. 
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The  tarlicM  templs  is  this  ityle,  ban 
ouifced  oS  Itom  Ibe  Dnvidiin  aod  ths 
Soow  of  thcD  bivt  diMisctly  nonliem  n 


■OIh]  to  iha  •ontbern  ityle^  uid  it  wu  pcrhapa  ooty  gnduilly 
(hit  the  type  acquired  iu  distinctive  ctuncieriilici.  Till  >  lilc 
4mI€  we  find  templet  irilb  (oven  difiering  ■>  littla  m  form  Irom 
Dravidiu  n'mdiui  Ihit,  other  deUili  aput,  they  might  readily 

I  prmbat  (orb  ii  that  of  three 
The  luppolt  of  the  rooCi  of  thoe 
"      idian  plan  of  loui  pillan. 


or  Brailipk*  of  (our,  in  iquarei,  »  that  larger  domei 
attempted.  Both  Id  Dravidiaa  and  northern  templet  the 
projectioa  on  the  •rtlb  an  generally  formed  by  incremenll  o[ 
■light  tUckocn  added  Batly  to  their  (acts,  and,  however  thick, 
Ibey  are  >a  placid  u  to  leave  the  true  comen  of  the  aliriiiei, 
Ac.,  mora  or  lea  receiied.  Id  the  Cbalukyan  templn  the  sides 
are  ofteQ  made  prominent  by  loCTemenli  placed  over  them, 
«T  Ibe  wbok  plan  h  ilar^haped,  the  projecting  angtei  having 
eqnal  adjacent  facei  lying  in  a  circle,  ai  in  the  temple  of  Belar 
ii  Hfaore,  buik  about  a.d.  i  i  io,  and  b  olben.    TIm  loofi  an 
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in  form,  witb  bnaki  csne- 


Mepped  and  mon  or  leu  pyn 

Some  of  the  details  of  this  slyte  an  very  elaborate;  in  [act, 
many  of  the  finer  temples  were  completely  overlaid  with  iculiv 
TliD  pillan  are  msrkeiUy  different  from  the 
eariier  Dra vidian  forms:  they  ant  massive,  richly  carved, 
highly  polidied.  Tbeii  capitals  are  usually 
spread  out,  with  a  numbs*  of  circular  mouldings  immediately 
and  under  these  is  a  square  block,  while  the  middle 
of  the  shaft  is  richly  carved  with  mouldings  in  the  round, 
ly  casea  the  capitals  and  circular  mouldings  have  been 
actually  turned  in  a  sort  of  lathe.  They  are  almost  always  in 
paire  of  the  same  design,  the  whole  eflecl  being  singularly  varied 
and  elegant. 

Tbe  great  tempie  at  HalehId  (see  Plate  n.  fig.  ii),  befuB 

MUIU).  itjOiWaalefCuDhniiheditlheMahommedanconqiMSI 
in  ijio.  It  is  a  double  temple,  measuring  i6o  fL  by  in  ft., 
and  is  covered  with  an  ■"'*** ^g  amount  of  the  richest  sculpture. 
But  the  spirea  wi^n  never  raised  over  the  shrines.  Tbe  Kedares- 
vara  tempTe  at  Balagimvi  is  perhaps  one  oF  the  oldest  oE  tbe 
style  in  Myaon.  and  there  are  other  good  examples  at  Kubaltttr, 
Himbalti,  Arsikere,  Uiiihar,  Koravangala  and  elsewhere; 
but  tbeir  plans  vary  greatly. 

Coming  now  to  Xortbem  India,  we  find  the  ffindu  architectural 
style  more  widely  spread  and  more  varied  than  in  the  south, 
but  wanting  bjmewhal  in  individuality.  Examples  of  tbe  same 
onjer.  however,  are  to  be  fotmd  also  far  to  the  south  in  the 
Chaluhyan  area.  Tbe  characteristic  that  first  appeih  to  our 
notice  is  the  curvilinear  spires  of  the  temples,  and  tbe  absence 
of  tiiat  eaubetmnce  of  sculpture  seen  in  the  great  Giatukyan 
temples  of  the  South ;  whilst  io  many  cases,  IS  in  the  Jain  temptes. 
a  greater  central  area  has  been  obtained  in  the  halts  by  arranging 
twelve  columns  so  as  to  support  a  dome  on  an  octagonal  disposi- 
tion of  hntels.  The  shrines  are  square  io  plan  and  only  slightly 
modified  by  additions  to  tbe  waHs  of  parallel  piojeclions;  the 
walls  were  raised  on  a  moulded  plinth  of  some  beigbt,  ovtt 
which  sraa  a  deep  base,  the  two  together  rising,  roughly,  to  about 
half  the  height  of  the  walls.  Over  this  is  the  panelled  (ace 
devoted  to  figtire  iculplurea  in  compartments,  but  the  tall, 
thin  pilasten  of  the  southern  style  have  dissppeared.  Above 
is  tbe  Hiany-membered  atthitrave  and  cornice  supporliag  tbe 
roof  and  spire.  The  latter  follow  the  vertical  lines  of  the  walla, 
presenting  bo  trace  of  divisions  into  storeys  or  steps,  but  th<y 
vary  ia  other  dctailt  with  the  age. 

In  lUjputana  and  Western  IndU  a  variety  of  this  DOttbem 
style  has  been  known  as  the  Jain  older.  Though  used  by  tbe 
Hindus  snd  Jains  alike,  it  was  employed  in  its  meet  ornate  form 
by  tbe  Jains  in  their  famous  temples  on  Mount  Aba  and  else- 
where. A  striking  feature  of  Ihb  style  is  the  elabonldy  carved 
roofs  over  their  corridora  and  the  domes  ot  their  porches  and 
halls  (see  Plate  II.  fig.  ii).    Nothing  can  exceed  the  delicacy  and 

bined  with  the  diversified  arrangement  of  the  variously  spaced 
and  highly  sculptured  pillan  supporting  them,  these  convey  an 
impreision  of  symmetry  and  beauty  that  is  highly  pleasing. 

Gujarlt  must  have  been  rich  in  splendid  temples  before  the 
iitb  century,  but  it  was  devastated  so  oElen  by  the  Moslems 
that  tbe  more  notable  have  all  perished,  though  the  once  magnifi- 
cent Sun  Temple  at  Mudhera  still  witnesses,  in  its  ruins,  to  the 
architectutal  style  and  grandeur  of  the  period— the  eaHy  pan 
of  the  nth  century— when  il  wis  erected.  A  notable  group  of 
between  thirty  and  forty  lemplca  in  this  stylo  exists  at  Kbajurlho 
in  Bundclkhand.  They  belong  to  both  the  Hindu  and  the  Jain 
cults,  and  mostly  date  fn>m  the  lothand  nth  centuries.  Maay 
of  them  an  covered,  inside  and  out,  with  tbe  richest  sculpture, 
ly  be  regarded  atchiiecturally  as  "  the  most  beautiful 
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:  this  style  at  its  best.    ' 
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spire,  nearly  petpendicular 
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The  temple  of  Eaalrak,  k 
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see  Plate  m.  fig.  13),  which  for  its  sixe  is,  extenuJIy  at  least, 
the  most  richly  ornamented  building  in  the  worid.  It  has  lately 
been  filled  up  with  stones  and  sand,  as  the  only  method  the 
Archaeological  Survey  could  devise  to  pievcBt  its  threatened 
coUapse. 

In  the  later  examples  oC  the  style  the  vfatt  is  still  a  square 
curvilinear  pyramid,  to  the  faces  of  which  are  added  smaller 
copies  of  the  same  form,  carrying  up  the  offsets  of  the  walls; 
and  in  some  examples  these  are  multiplied  to  an  eztiaordinary 
extent. 

The  Mahommedan  architecture,  also  known  as  Indian 
Saracenic,  begins  in  India  with  the  X3th  centuxy  and  varied 
much  at  different  periods  and  under  the  various  dynasties, 
imperial  and  locaL  The  imperial  rulers  at  Delhi,  for  the  first 
three  centuries,  were  Path&ns,  and  were  succeeded  in  1526  by 
Baber,  who  founded  the  Mogul  dynasty.  Under  the  earlier 
Pathin  emperors  the  style  of  building  was  massive  but  pntf  usely 
ornamented  and  of  extreme  beauty  in  its  details.  Among  the 
examples  of  this  style  may  be  imttanred  the  Qutb  MinAr  at 
Delhi  (see  Plate  L  fig.  9),  one  of  the  finest  pillais  in  the  worid, 
built  in  the  first  quarter  of  the  X3th  century.  It  is  still  340  ft. 
hil^  and  ornamented  by  projecting  balconies  and  richly  carved 
belts  between;  the  three  lower  storeys  are  cut  up  by  projecting 
vertical  ribs  that  add  to  its  beauty.  Beside  it  the  tomb  of 
Altamsh  is  also  profusely  sculptured  and  of  extreme  beauty  of 
detail,  and  other  examples  are  seen  in  the  eastern  portion  of  the 
adjoining  mo^ue,  the  tomb  of  Alirud-dln  Khilji,  and  the 
Alai  Darwftza.  Alter  about  1320  the  Pathin  architecture  is 
marked  by  a  stem  simplicity  of  design  and  a  solemn  gloom  and 
lukedness,  in  marked  contrast  to  the  elaborate  richness  of 
ornamentation  of  the  preceding  period.  The  tomb  of  Ghiyis-ud 
din  Tuc^ilak  at  New  Delhi,  with  its  sloping  walls  and  massive 
solidity,  is  a  typical  example  of  this  period,  as  is  also  the  Kalin 
mosque  at  Ddhi  completed  in  1386. 

Eariy  in  the  isth  century,  lK>wever,  a  reaction  had  set  m, 
and  the  later  style  was  hardly  less  rich  and  much  more  ^propriate 
for  its  purposes  than  the  earlier  in  the  end  of  the  X2t]i  and  early 
X3tb  century.  The  facades  of  the  mosques  became  more  orna- 
mental, were  often  encrusted  with  marble,  and  usuaUy  adorned 
with  rich  and  beautiful  sculpture.  This  was  clearly  a  return 
to  the  elaborateness  of  the  past,  but  with  every  detail  fitted 
to  its  place  and  purpose  and  presenting  one  of  the  comi^test 
architectural  styles  of  the  world. 

About  the  beginning  of  the  z  5th  century  several  local  dynasties 
arose,  each  of  which  developed  a  style  more  or  less  their  own. 
Of  the  Shlrki  dynasty  of  Jaunpur  only  three  great  mosques 
in  that  dty  have  come  down  to  us,  with  several  tombs.  The 
cloisters  surrounding  the  open  courts  of  the  mosques  and  the 
galleries  within  are  closely  allied  to  the  Hindu  style,  being 
constructed  with  short  square  pillars  having  bracket  capitals 
supporting  lintels  and  roof  of  flat  slabs.  But  the  gateways  and 
main  features  of  the  mosques  are  arched.  The  mosque  itself 
consists  of  a  central  square  hall  covered  by  a  lofty  dome  of  the 
whole  width  of  it,  in  front  of  which  stands  the  great  propylon 
or  gate,  <A  massive  outline  and  rising  to  the  full  height  of  the 
central  dome.  This  propylon  had  a  large  recessed  arch  between 
the  two  piers,  in  the  lower  portion  of  which  was  the  entrance 
to  the  mosque,  whilst  the  upper  formed  a  pierced  screen.  On 
each  side  of  the  dome  is  a  a>mpartment  divided  into  two  storeys 
by  a  stone  floor  supported  on  pillars,  and  beyond  this,  on  each 
side,  b  a  larger  apartment  covered  by  a  pointed  ribbed  vault. 
The  ornamental  work  is  bold  and  striking  rather  than  delicate, 
and  the  mihrdbs  or  qtUas  are  marked  by  severe  simplicity,  and 
form  a  link  in  the  evolution  of  the  later  form  under  Mogul  rule. 
These  buOdings  afford  a  marked  expression  of  strength  combined 
with  a  degree  of  refinement  that  b  rare  in  other  styles.  Other 
examples  of  thb  style  are  met  witb  at  Benares,  Kanauj  and 
places  within  the  Jaunpur  kingdom. 

In  1 401  Dilawar  RhSn  assumed  independence  in  Malwa, 
of  which  Mindu  became  the  capital,  and  hb  son  Hoshang 
adorned  it  with  important  buildings.    They  are  of  a  modified 

-n  <tf  the  Path&n  style  of  the  Z4th  century.    Among  them 


the  finest  b  the  great  Jama  Has^  whkh  *was  finbhed  by 
MahmOd  Shih  I.  in  1454.  It  covers  a  neariy  square  area,  290 
ft.  from  east  to  west  by  275  ft.  from  north  to  south,  exclusive 
of  the  porch  on  the  east,  which  projects  alxMit  56  ft.  Iiside^ 
the  court  b  an  almost  exact  square,  surrounded  by  aiches  00 
each  side,  standing  on  plain  square  piers  10  ft.  high,  each  of 
a  single  block  of  nd  sandstone;  behind  these  are  triple  arcades 
on  the  north  and  south,  a  double  one  on  the  easi^  and  on  the 
west  the  mosque,  having  three  great  domes  on  its  west  side. 
Thb  court,  in  its  simple  grandeur  and  expresskm  of  power, 
may  be  regarded  as  one  of  the  very  best  specimens  of  thb  style 
to  be  found  in  India.  The  tombs  and  palaces  of  Mfadn,  mostly 
much  ruined,  it  would  occupy  too  much  space  to  describe. 
But  here,  as  elsewhere,  the  available  materiak  have  exerdscd 
a  marked  influence  upon  the  architecture;  the  pRvalence  of 
a  red  sandstone  b  emphasized  in  the  |»en  of  the  Jama  Masjid, 
more  than  300  of  them  being  each  of  a  ain^  block  of  thb 
material;  and  for  more  decorative  purposes  marble,  both 
white  and  coloured,  was  freely  used  to  revet  the  wafb  and 
piers.  The  style  b  strictly  arcuate,  without  admixture  of 
the  general  trabeate  structural  methods  followed  by  the  native 
Hindus;  and  while  at  Jaui^ur  and  AhmedibSd,  at  the  same 
period,  we  find  the  strong  influence  of  native  methods  copinl 
in  the  Mahommedan  architecture,  at  Mflndu  the  builders  chug 
steadily  to  the  pointed  arch  style,  without  any  attempt,  however, 
at  groining. 

The  capital  of  the  Bengal  kingdom  was  at  Gaur,  which  had 
been  the  metropolb  of  a  native  kingdom  probably  Hnoe  the 
9th  century.  As  the  country  b  practically  without  stooe, 
the  Hindu  buildings  would  be  chiefly  of  brkk,  but  pQlars, 
images  and  detaib  were  of  hard  potstone  or  horeMcDde; 
and  these  would  afford  materials  for  the  Moslem  ooDqnerors. 
The  construction  of  large  buildings  of  brick  required  heavy 
piers  for  the  arches  and  thicker  iraBs  than  those  oaiHtmct«i 
of  stone.  Then  sudi  piers  and  walls,  when  eniiched  by  a  facing 
of  moulded  or  glaaed  tiles,  would  i^ipear  still  heavier;  and 
sometimes  for  tiles  a  casing  of  carved  stone  was  substituted. 
Hepce  thb  style  b  a  purely  local  one  with  short,  heavy  pillars 
faced  with  stone  and  supporting  painted  brick  ardies  and 
vaults.  The  use  of  brick  further  f<»ced  the  buildeis  to  employ 
an  arched  style  of  their  own  and  a  mode  of  zoofiitg  in  which 
a  curvilinear  form  was  pven  to  the  eaves  descending  at  the 
corners  of  the  structures.  Thb  form  ^»ead  later  iq»  thrau^ 
Hindustan  as  far  as  the  Punjab. 

The  capital  at  one  time  was  moved  to  Pandna,  nocth  ol  Gaur, 
and  there  was  built  (1358-1368)  the  great  Adina  mosque,  500  ft. 
in  length  by  285  in  depth  containing  a  large  court  sonmuided 
by  a  thick  wall  of  brick.  The  roof  was  supported  by  266  stone 
pillars  and  covered  by  378  domes,  all  of  one  form.  Such  a  dengn 
has  little  architectural  merit,  but  its  size  and  the  lichneas  of 
its  detaib  make  it  an  interesting  study,  and  the  saiae  char- 
acter belongs  to  most  of  the  works  of  the  Bengal  Modon 
rulers.  _ 

The  BahmanX  dynasty,  founded  In  1347,  bad  its  capital 
at  Gulbarga  till  1428,  when  it  was  moved  to  Bidar.  During 
thb  period  the  dty  was  adorned  with  important  buildiags 
of  which  the  most  notable  now  remaining  b  the  great  mosque, 
one  of  the  most  striking  in  India.  It  measures  over  all  ^x6  ft. 
from  east  to  west  by  176  from  north  to  south.  It  differs  from 
all  the  great  mosques  in  India  in  having  the  whole  cenli^ 
area  covered  over  as  in  the  great  mosque  at  Cordova — «4ial 
in  others  would  be  an  open  court  being  roofed  by  six^-thite 
small  domes.  The  light  b  admitted  through  the  side-waBs. 
which  are  pierced  by  great  arches  on  all  sides  except  the  west. 
The  study  b  plain  and  substantial,  with  but  little  onujneal. 
The  tombs  of  the  kings  are  massive  square-domed  bnfldiDgs, 
with  handsome  stone  tracery  on  their  outer  waBs,  and  are 
elaborately  finished  inside.  At  Bidar,  mosques,  palaces  and 
tombs  were  also  erected,  but  most  of  them  hiave  perished,  the 
great  mosque  in  the  fort  being  the  only  one  fairly  entire.  The 
ten  tombs  of  the  later  BahmanI  kings,  $  m.  from  the  dty,  are 
of  like  pattern  with  those  of  Gulbaxga  and  of  cowadfnMe 
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F«.  8.— Sanchi  North  Gateway. 


/MvM  hit-  ImJia  Qfrt  Fig.  ;o  — Shcr  Sbah's  Mosque  at  DelhL 
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f  X  II— Great  Tcm[k  a    Halebd 
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Fig.  ij. — Kanfirak  Teraple  of  SOrya,  or  Black 
Pagoda,  from  the  East. 


Fig.  15, — Jama  Masjid  at  AhmedfibiiA 
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"I-*.  J»*«(Mirao/««,.  Fig.  17— TTieTaj  Mahal,  Agra. 
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fplendoar.    Thcj  innot  much  orotDmted.but  in  i 
food  ud  impresuvt  by  their  miuive  propoitiDu. 

Of  tbe  vuloui  locnu  which  tbc  Udlein  uchilKlun  uunicd, 
"  thai  ol  Ahcwdlbld,"  Feigiuwa  hu  iiuily  msukcd,  "  may 
protublx  be  couidtlcd  u  lh«  mutt  tleginl,  u  il  ccrUinly 
tatbc  mot  cbincteiiltic  oF  (]1.  No  other  form  iiueucDliilly 
Indian,  ud  no  one  Idli  iu  Ul«  with  the  ume  unmiitalublc 
diitioctnoa/'  Under  tix  Mahommcdui  rule  the  Hindu  arcbi^ 
letu  employed  introduced  (ormt  and  ornameBit  into  the  worki 
tbey  (onilructed  lor  Ihdr  lulet),  luperior  In  elegance  to  any 
the  latter  knco  or  could  bive  invented.  Hence  there  aroee 
■  It  yle  combining  tU  the  beamy  and  Bniih  of  the  previoui  native 
art  vitb  a  certain  [na|ni£cence  ol  conception  which  ii  deficient 
in  Iheir  own  worki.  Theelevalioniof  the  moiqua  have  luually 
been  itudiouily  arranged  with  a  view  to  eipreu  at  once  the 
■tructurai  arrangcmenEe,  and  lo  avoid  monotony  of  outline 
by  Ibe  varied  ekevitiou  of  each  diviiion.  Tbe  central  portion 
of  the  facade  «a)  niiied  by  a  itorey  over  Ibe  roof  ol  tbe  wingi, 

noaquca  [ormingonly  imall  turret*  over  the  [ac*de,  but  toon  after 
Ihey  became  tichty  carved  towen  of  coniiderablc  beigbt.  Tbe 
upper  itony  iomed  a  gallety  under  the  central  dome 
«a«  lopportcd  on  pilkn  couiected  by  open  none  trellii 
•dmilting  a  nbdoed  li^t,  (ad  providing  perfect  venti 
[lee  Plate  III.  Gg.15].  At  fint  the  fafadea  were  pierced  by  arched 
cntrancea,  but  kt  a  later  date  a  acreen  of  columna  formed  an 
eptB  lamt  and  the  nunareta  were  removed  to  tbi 
longer  fw  Ibe  niii'tisia,  but  limply  aiarcbileclural 

Tbft  tomha  were  pillared  pavilioni  of  virying 
Ibe  cTDtral  area  over  tbe  grave  covered  by  a  dome  itanding 
QD  twdve  pitian.  Tbeie  pilUn  connected  by  icreeni  of  itono 
treUil  work  carved  in  ever-varying  paltemi,  and  itntod  thij 
there  might  be  a  verandab  with  twenty  pilliri  in  the  periphery, 
or  a  doable  liale  with  thirty-two  in  the  outer  iquare.  And  aa 
tlieic  were  irregularly  ipaced  in  order  to  allow  tbe  Inner  twelve 
10  Hppcot  ibe  tinlda  of  a  regular  octagon  tor  the  dome,  tbe 
DWaotony  of  equal  ipering  vaa  avoided.  For  further  detaiU 
and  eiampJci  of  thii  ityie,  however,  we  mui 
lo  the  published  vol umei  o(  the  archaeological  I 
India  rtiaLing  lo  Abmedlbld  and  Gujarat. 

The  Adil  Sblhi  dynaity  of  Bijapur  (i4ei^i68<i)  waaof  loidgn 
CTtraction  and  held  the  Sbiafa  form  of  Iii£m,  previlc 
Fenia.  whilil  tbey  largely  employed  Fenian  o&cen.     Ibis 
IMDbably  [ndueoced  Ibor  itcbilecture  and  led  to  that  luge- 
Deii  of  Kale  and  grandeur  wfalcb  characteriied  Ibe  ilyte,  diSering 
Biarkcdiy  from  tbat  of  tbe  buildings  of  Agra  and  Delhi,  ' 
■carcdy,  if  M  all,  iafetioi'  in  originality  ot  detign  and  boldneu 
fif  ciecniinti.     Then  i*  no  trace  »[  Hindu  lonat  or  deiaili; 
Hylc  wu  tbeir  own,  and  wai  narked  out  with  Uiikiog  bold 
ud  marked  tuccen.    The  mode  in  ohicfa  the  thciuti  are 
vidcdfortn  Ibe  ^antdeme{tee  Plate  UI.Gg.  14)  of  Mahommcd 
Adil  Sblh'c  tomb  (aj>.  ifijo),  by  tbe  uk  of  mualvependenlit 
haagiiig  ibc  weight  iuide,  bin  drawn  the  admiration  ol  Europi 
•Rbitecu.     And  tbi)  dome,  ritlsg  lo  about  175  ft.  from  the  & 
mall  over  an  area  130  ft.  >q»*K-  ot  >soo  "I-  K-  lirs"  Ihm 
Pmlbcoe  11  Knme,  where  (tibiliiy  it  tecured  only  by  throw 
•  greal  maw  of  maaonry  on  the  htunche*.     Tbe  Jiml  mai 
begun  by  All  Adil  Shth.  ijfiT,  but  never  quite  completed,  ii 
one  of  Ibe  fineit  moiquei  In  India.     Tbe  central  area  of  I' 
Boaque  proper  ii  coveted  by  a  large  dome,  lupponed  in  I 
use  way  ai  thai  on  Mahommed  ShUi'i  tomb.    Tbii  doc 
like  all  Ibe  earlier  onct  In  India,  perhapi  wanli  In  outiide  ele< 
lioa;   bwt  in  tbe  iplendid  Ibrfthlm  Rauia  and  nicaque  we  fi 
Ibc  domodevaied  above  mere  Kgraenu.     Inthli  latter  groi 
■ncted  alwul  ifrii,  tbe  dome*  are  more  elevated,  and  we  bi 
cvity  deuil  of  ihe  itructure  covered  wiih  the  moat  debc 
aad  eiquiaitdy  elaborate  carving,   the  wlndowi  filled  w 
tJaC07,  iDd  tbe  cornice*  mpported  by  wonderf  uUy  rich  brack< 
la  tbe  tomb  too — aa  if  In  defiance  of  conalructional  demand] 
tbe  room,  40  ft.  iq.,  ti  covered  by  a  perfectly  level  ilone  n 
'  by  a  COT*  projecting  on  each  ilde  from  1 
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The  Indian  Sanctnic  it  y[e  ol  Ihe  Mogul  dynaity  begio  nodet 
te  emperor  Blbet,  151G;  but  one  of  the  tint  ind  moat  chancter- 
tic  eiiraplei  that  renuio  it  tbe  moique  of  Sbcr  Sbih  (ijai) 
!U  Delhi  (aee  Plate  I.  fig.  to),  and  otbcn  eiiit  it  RohlJU. 
Theie  eirlier  itructure*  are  inieretting  u  tbe  initial  forma  of 
tbe  ityle,  but  ire  little  known  to  Euiopeini.    Tbe  emperor 
Akbar  (ijj6-i6os)  built  largely,  and  the  ilyle  developed  u 
vigoroualy  during  hi*  reign  ihat  it  would  be  difficult  to  enumerate 
tbe  peculiaiitict  of  bi>  numeroui  buildings.     A*  in  the  Gujaill 
and  other  ityles,  Ibere  Is  a  combinition  of  Hindu  and  MahoDi- 
iiedan  feature*  in  hia  works  whicb  were  never  perfectly  blended. 
4ke  their  predecessors,  tbe  Pitblns,  the  Moguls  were  a  lomb- 
luildlng  race,  and  tbOK  of  tbe  latter  are  even  more  splendid 
han  tboac  of  the  former,  morn  irtiatlc  in  dcaign,  and  more 
elaborately   decorated.    Tbe  fine   tomb   of   Akbar's   filhet, 
imlyOn,  and  tbe  numerou*  itructure*  at  Fslebpur  Sikri 
beat  illustrate  tbe  style  of  bia  worka,  and  tbe  great  masque  there 
scarcely  matched  In  elegance  and  architectural  effect;  the 
itb  gateway  ia  well  known,  and  from  Its  lite  and  structure 
:eta  iny  ilmilar  entrance  In  India.    And  his  tomb  at  Sikandra, 
ir  Agra,  Ii  a  unique  structure  of  the  kind  and  of  greal  merit- 
Under  Jablngir  tbe  Hindu  feature*  vanished  from  the  style; 
great  mosque  at  Lahore  is  In  tbe  Persian  style,  covered  vitb 
unelled  tiles;  bia  tomb  near  by  (1(130-1640)  was  made  a 
quarry  of  by  the  Sikhs  from  which  to  build  their  temple  at 
Anuiiaar.     At  Agn,  the  lamb  of  Itlmld-ud-daula  <iee  Plate  IV. 
16),  cnmpteled  in  ifiiS,  built  entirely  of  white  marble  and 
'Bied  whoUy  by  ^iclrs  dura  moaaic.  is  one  Of  tbe  moat  splendid 
eumples  of  that  diss  of  omamaitaUan  anywhere  to  be  found. 

The  force  and  otiginalily  ot  tbe  style  gave  way  under  Shih 
Jahtn  UliaT-i6iS)  to  a  delicate  cl^ance  and  refinement  of 
detail,  Itluiltated  In  the  magnificent  palacci  erected  in  his  trign 
at  Agia  and  Delhi,  tbe  latler  once  tbe  moat  eiquiallety  beautiful 
in  India.  Tbe  most  ipleodld  ol  the  Mogul  tombs,  ind  the  most 
renowned  building  in  India,  is  the  tu-limed  miusoleum,  the  TiJ 
' '  bal  at  Agra  (see  Plate  IV.  fig.  1 7),  the  tomb  of  Mumtii  Mahal, 
wife  of  Shlh  Jabln.  It  la  aurrounded  by  a  garden,  aa  wen 
oil  all  Moilem  tombi.  Tbe  eitnnie  deUcicy  of  Ihe  Taj 
Mahal,  tlie  richpev  ot  ita  material,  and  tbe  complcaity  of  its 
magnificent  design  have  been  dwell  on  by  wrilen  of  all  count  ties. 
So  alio  ot  the  surpaningly  pure  ind  elegant  MotI  Uaijid  in  the 
lorl,  all  ot  while  marble:  these  are  among  tbe  gemi  of  the 
The  Jima  Maijld  at  Delhi  ia  an  Imposing  building, 
a  position  and  architecture  have  been  carefully  conildered 
:o  produce  a  pleasing  efiect  and  feeling  of  spadoui  elegance 
rcU-balanced  proportion  of  parts.  In  his  worka  Shth 
Jahln  presents  himself  as  the  moil  msgnificent  builder  ot  Indian 


lildlnga  at  Serlngapaiam  and  Lucknow  an  of  still  later 

I  though  in  certain  respect*  they  are  impoiing,  tbey  an 

I  tawdry  in  delaiL 

ctarnT,— J.  Fngunon.  nuary  if  Indian  ani  Eanm 
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H.  Couaens.  Bnapur,  Ike  OU  Capitai  cf  At  Ad&  SkM  Kings  fSvo. 
Poooa,  1008) ;  G.^V.  Forrest,  CiiUs  of  India  (8vo.  1903):  Or  W.  H. 
and  Mn  Workman,  Throt^k  Town  amJuM^^awumg  the TtmplesaMd 
Peopk  of  Ike  Indian  Plains  (8vo.  1904).  (J-  Bs.) 

INDIAir  LAW.— The  law  in  force  in  British  India  may  be 
conveniently  divided  into  five  heads:  (x)  The  law  expressly 
made  for  India  by  the  British  parliament,  or  by  the  sovereign. 
(3)  English  law  in  force  in  India  though  not  expressly  made  for 
India.  (3)  The  law  made  by  persons  or  bodies  having  legisUtive 
authority  in  India.  (4)  Hindu  law.  (5)  Mahommedan  law. 
The  first  three  of  these  are  frequently  described  as  Anglo-Indian 
law.  They  are  with  rare  exceptions  territorial,  ».e.  they  apply 
generally,  either  to  the  whole  of  India,  or  to  a  given  area,  and 
to  all  persons  within  those  limits.  The  last  two  are  personal, 
i.e.  they  apply  only  to  persons  who  answer  a  given  description. 

1.  The  Law  expresdy  made  for  India  by  the  British  Parliament 
or  the  Sovereign. — There  are  in  existence  about  120  acts  of 
parliament  containing  provisions  relating  to  India.  The  greater 
portion  of  these  provisions  relate  to  what  may  be  calli^  con- 
stitutional law,  such  as,  the  power  of  the  East  India  company,  the 
transfer  of  these  powers  to  the  crown,  the  powers  of  the  secretary 
of  state,  of  the  Indian  council,  of  the  councfl  of  the  governor- 
general,  and  of  the  other  councils  in  India,  and  so  forth. 
The  law  made  by  the  sovereign  consists  mainly  of  charters 
granted  to  the  four  high  courts  of  Bengal,  Madras,  Bombay  and 
the  North-West  Provinces^^  A  great  many  charters  were  granted 
to  the  East  India  Company,  and  some  of  the  earlier  ones-contained 
very  important  provisions  as  to  the  legislative  and  judicial 
authority  to  be  exercised  in  India,  but  these  provisions  are  now 
obsolete. 

2.  The  English  Law  in  force  in  India  though  not  made  expressly 
for  India, — ^A  considerable  portion  of  the  law  of  England,  both 
statute  law  and  common  law,  was  introduced  into  India  by  the 
assumption  that  when  courts  of  justice  were  established  in 
India,  to  be  presided  over  by  English  judges,  it  followed  that 
they  were  to  administer  English  law  as  it  stood  at  the  time  of 
the  granting  of  the  charter  so  far  as  it  was  applicable.  There 
has  been  considerable  doubt  as  to  when  this  assumption  ceased, 
but  the  date  generally  assigned  for  this  purpose  is  1726.  It 
only  applied,  however,  to  courts  established  before  this  date 
under  the  direct  authority  of  the  crown,  that  is  to  the  charter 
courts  of  Calcutta,  Madras  and  Bombay,  and  at  a  very  early 
date  ( 3  X  Geo.  III.  c.7o)the  jurisdiction  of  these  courts  was  limited, 
practically,  to  the  inhabitants  of  the  presidency  towns  and  to 
suitors  of  European  origin  residing  elsewhere.  Moreover,  even 
in  the  presidency  towns,  these  courts  were  directed  to  apply 
to  Hindus  and  Mahommcdans  their  own  laws  in  regard  to  all 
matters  of  inheritance  and  succession,  family  law  and  matters 
relating  to  religion  or  caste.  In  the  territories  outside  the 
presidency  towns  where  courts  of  justice  were  established  by 
the  East  India  company,  acting  under  the  authority  of  the 
emperor  of  Delhi,  the  only  assumption  that  could  be  made  as 
to  the  law  to  be  administered  was  that  it  was  the  law  already 
in  existence.  Acting  on  this  assumption  the  company's  courts  ad- 
ministered the  Mahommedan  criminal  law  which  was  the  general 
law  of  the  subjects  of  the  Mogul  emperor:  the  revenue  system 
remained,  as  did  also  the  existing  relations  of  zemindar  and  ryot, 
i.e.  of  the  cultivator  and  of  the  persons  intermediate  between 
the  state  and  the  cultivator.  In  regard  to  matters  of  family 
law,  inheritance  and  succession,  religion  and  caste  the  company's 
courts  were  expressly  enjoined  to  apply  the  Hindu  law  to  the 
Hindus,  and  the  Mahommedan  law  to  the  Mahommedans. 
Of  course  it  was  also  the  duty  of  these  courts  to  recognixe  well- 
established  local  usages.  Thus  practically  all  the  topics  of 
litigation  at  that  time  likely  to  arise  were  provided  for.  It  was 
as  time  went  on,  when  by  intercourse  with  Europeans  newidea^ 
and  with  them  new  wants,  sprang  up  in  the  native  populations, 
that  gaps  came  to  be  discovered  in  the  law.  To  such  cases  the 
judges  had  been  vaguely  told  that  they  were  to  apply  "  the  rules 
of  equity  and  good  conscience,"  which  they  naturally  sought 
in  the  Engli^  law.  The  matters  in  which  the  notions  of  English 
law  have  jnost  affected  India  are  the  po^er  of  completely 


separating  the  ownerdxip  of  property  from  the  eBJoyment  of 
it  by  means  of  trusts,  the  testamentary  power,  the  creation  of 
life  estates,  the  substitution  of  one  owner  of  property  fw  another 
on  the  happening  of  some  future  event,  the  rules  of  evidence, 
criminal  law,  civil  and  criminal  procedure  and  the  subordinatioQ 
of  the  executive  to  the  ordinary  law.  Upon  all  of  these  topks 
the  law  of  India  is  mainly  English.  Not  that  the  whole  of  it 
rests  upon  the  slender  authority  above  described.  Much  of  it,  is 
will  appear  presently,  was  introduced  by  the  Indian  le^slatuiei; 
much  of  it  also,  although  originally  introduced  by  the  courts, 
has  since  received  legislative  sanction. 

3.  The  Law  made  by  Persons  or  Bodies  in  India  hating  Lepdsr 
live  Authority. — As  a  general  pn^>osition  it  would  be  true  to  say 
that  wherever  a  British  authority  has  legislated  in  India  it  hu 
been  largely  influenced  by  the  English  law.  The  le^dative 
authorities  in  India  are  very  numerous.  Those  now  <'Tt«tim  are 
(x)  the  governor-general  of  India  in  council;  (3)  the  governor 
of  Madras  in  a>uncil;  (3)  the  governor  of  Bombay  in  coundl; 
(4)  the  lieutenant-governor  of  Bengal  in  council;  (5)  the 
lieutenant-governor  of  the  North- Western  Provinces  in  coundl; 
(6)  the  lieutenant-governor  of  the  Punjab  in  coundl;  (7)  the 
Ueutenant-govemor  of  Burma  in  coundl;  (8)  the  lieutenant- 
governor  of  Eastern  Bengal  and  Assam  in  coundL  No  legislative 
enactments  of  any  kind  passed  in  India  before  1793  *^  '^^ 
in  force.  In  Bengal  in  the  year  X793  forty-eight  regulatioas 
(as  they  were  then  called)  were  passed  in  a  single  day,  and  it  wis 
assumed  that  all  previous  I^^slation  in  Bengal  was  therebj 
superseded.  Similar  regulations  were  passed  about  the  same 
time,  and  the  same  assumption  was  made,  in  Madras  and  Bombaj. 
As  new  territories  were  acquired  by  the  government  of  India, 
the  existing  regulations  were  in  some  cases  extended  to  them, 
but  in  other  cases  this  was  thought  not  to  be  convenient,  and 
for  these  territories  the  governor -general  in  coundl  issued 
general  orders,  not  in  the  regular  way  of  legislatMm  but  ia 
exerdse  of  bis  executive  power.  Hence  the  distinction  between 
"  regtilation  "  and  "  non-regulation  "  provinces.  Any  doubt 
as  to  the  validity  of  the  orders  so  made  was  removed  by  the 
Indian  Coundls  Act  x86i.  The  term  "regulations**  was 
dropped  after  the  passing  of  the  3  &  4  Will.  IV.  c.  85  (1833),  and 
since  that  time  the  word  "  Acts  "  has  been  in  use.  Acts  are 
referred  to  by  the  year  of  their  enactment. 

Several  attempts  at  extensive  legislation  in  India,  intended 
apparently  as  a  step  towards  a  general  codification  of  the  lav, 
have  been  made.  The  act  of  1833  above  mentioned  directed 
the  issue  of  a  commission  in  India  which  was  intended  to  survey 
the  whole  field  of  law  and  to  suggest  such  alterations  as  appeared 
desirable.  Of  this  commission  Lord  Macaulay  was  a  member. 
It  never  attempted  to  perform  the  large  task  indicated  in  its 
appointment,  but  it  prodund  a  draft  of  the  Penal  Code  (Act  XIV. 
of  1 860) .  It  was  not ,  however,  until  2  2  years  after  Lord  Macaulay 
left  India  that  the  Penal  Code  became  law,  and  in  the  meantinie 
the  draft  had  been  a  good  deal  altered.  The  Penal  Code  is,  un- 
doubtedly, the  most  important,  as  it  a  also  the  most  soccessful, 
effort  of  Indian  legislation.  It  is  to  a  large  extent  a  repcodoctiott 
of  the  English  law  of  crimes.  But  there  are  some  important 
differences;  for  whereas  there  are  in  English  law  no  autlMMitative 
definitions  of  such  important  crimes  as  murder,  manslanghter, 
assault  and  theft,  and  many  kindred  offences,  the  Penal  Code 
seeks  to  define  every  crime  with  precision.  Moreover,  tbe  Penal 
Code  imports  into  the  definition  of  neaoly  every  crime^  and, 
therefore,  into  the  charge  on  which  the  accused  is  tried,  woids  the 
purport  of  which  Is  to  describe  the  state  of  mind  of  the  accused 
at  the  time  the  alleged  act  was  committed,  thereby  making  it 
necessary  to  ascertain  at  the  trial  what  that  state  of  ound  was. 
This  in  England  is  not  necessary  to  anything  like  the  same 
extent.  For  example  in'  En^nd,  in  order  to  charge  a  man  with 
manslaughter  all  that  is  necessary  to  allege  is  that  A  kiDed  B. 
But  in  order  to  charge  a  man  with  culpable  homidde  it  b  neces- 
sary to  state  with  much  particularity  what  the  accused  inteadedv 
or  what  he  knew  to  be  likely  to  happen  when  he  did  tbe  act; 
and  this  condition  of  mind  must  be  proved  at  the  trial.  It 
is  true  that  this  proof  is  facilitated  by  certain  prcswnptiaBW 
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bat  ncvertlielest  it  tometiiiics  presents  considermblc  difficulty. 
On  tbe  other  band,  in  dealing  with  offences  against  property 
the  autbors  of  the  Penal  Code  have  cleared  away  entirely  the 
difficulties  which  have  long  beset  the  English  law  as  to  bow  to 
deal  with  a  man  wbo»  having  become  possessed  of  property, 
dishonestly  misappropriates  it.  English  lawyers  have  tri^  to 
squeese  as  many  of  these  cases  as  they  can  into  the  crime  of 
Urceny.  The  Penal  Code  simply  makes  dishonest  misappropria- 
tion a  crime  in  itself.  (See  further  Crdunal  Law.) 

In  1853  and  again  in  x86x  commissions  wero  appointed  in 
England  to  draw  up  a  body  of  laws  for  India  "  in  preparing  which 
the  EnfMi  law  should  be  used  as  a  basis,"  but  this  only 
direct  tesult  of  these  two  commissions  was  the  Indian  Succession 
Act  (Act  X.  of  1865).  But  as  Hindus  and  Mahommedans  are 
excluded  from  the  operation  of  this  act  its  application  is  limited. 
The  wills  of  Hindus  are  provided  for  by  Act^KXI.  of  1870. 
Two  important  acts,  however,  were  passed  in  India  shortly 
after  the  attempt  to  legislate  for  India  through  commissions 
sitting  in  En^nd  came  to  an  end,  namely  the  Evidence  Act 
(Act  I.  of  1872)  and  the  Contract  Act  (Act  IX.  of  1872).  Both 
these  acts  have  been  a  good  deal  criticised.  Two  other  important 
acts  passed  somewhat  later  are  the  Transfer  of  Property  Act 
(Act  IV.  of  1882)  and  the  TnisU  Act  (Act  IV.  of  1882). 
These  acts  are  all  substantially  reproductions  of  the  English 
Uw. 

The  law  relating  to  land  revenue  has  been  the  subject  of 

innumerable  regulations  and  acts  of  the  Indian  legislature.    A 

description  of  the  revenue  systems  prevailing  in  India  will  be 

found  in  the  article  on  India.    The  law  which  governs  the 

relation  of  ryots  (t.e.  cultivators) 'to  those  who  for  want  of  a 

better  term  we  must  call  landlords  has  grown  to  a  considerable 

extent  out  of  the  revenue  system.    The  view  which  was  at  first 

taken  of  this  relation  was  unfortunately  affected  by  English 

notions  of  the  relation  of  landlord  and  tenant,  but  this  view 

has  been  considerably  modified  in  favour  of  the  tenant  by 

recent  legislation. 

Books  orRxrEaBHCKONANCLo-lHDiAN  Law.— ^Moriey.^ao/yfftca; 
Digest  (i%M);  Stokes,  Angfo-Indian  Codes  (1887):  Ilbert.  Covern- 
meni  of  Indta  (1906^,  which  contains  a  very  useful  Table  of  Acts  of 
ParKameot  and  Digest  of  their  contents;  Strachey,  India,  its 
Admimitmtian  and  Protress  (1903):  Baden-Powell,  Lasid  Systems 
of  Briiisk  India  (1892)}  Wigley,  CkronohiicQl  Tables  9f  Indian 
Statutes  (Calcutta,  1897). 

4.  Hindu  Law. — The  Hindu  law  is  in  theory  of  divine  origin, 
and  tbertfore  unchangeable  by  human  authority.  Ask  a  Hindu 
where  bi^  Iaw  is  to  be  found,  and  he  will  reply  "  In 
the  Shasters."  The  Shasters  are  certain  books  supposed 
to  be  divinely  inspired,  and  all  of  great  antiquity. 
They  contemplate  a  state  of  society  very  unlike  that 
of  the  present  day,  or  that  of  many  centuries  back.  It  follows 
that  these  sacred  writings,  whilst  they  leave  many  of  the  legal 
requirements  of  the  present  day  wholly  unprovided  for,  contain 
many  provisions  which  no  Hindu  even  would  now  think  of 
enforcing.  Consequently,  in  q>ite  of  the  theory,  the  law  had 
to  be  changed.  Legislation,  which  with  us  is  the  most  potent 
as  well  as  the  most  direct  instrument  of  change,  has  had  scarcely 
any  effect  on  the  Hindu  law.  Probably  it  never  entered  into 
the  head  of  any  Hindu  before  British  rule  was  set  up  in  India 
that  any  human  agency  could  be  entrusted  with  the  power  of 
making  or  changing  the  law;  and  although  both  the  Indian 
legislatures  and  the  British  parliament  have  full  power  to 
legislate  for  Hindus  upon  all  matters  without  any  exception, 
ihey  have.  In  fact,  banlly  ever  exercised  this  power  as  regards 
the  Hindu  law.  Custom  is  a  less  direct  instrument  of  change 
than  legislation,  and  operates  more  slowly  and  secretly,  but  its 
influence  is  very  great.  The  custom  which  supplants  the  sacred 
law  may  indeed  be  as  old  or  older  than  the  sacred  law,  and  its 
existence  may  be  due  to  the  divinely  inspired  law  having  failed 
to  displace  it;  or  the  habits  and  necessities  of  the  people  may 
have  engrafted  the  custom  upon  the  sacred  law  itself.  In  either 
view  there  has  been  no  difficulty  in  accepting  custom  where  it 
varied  from  the  sacred  law.  Indeed,  the  sacred  books  themselves 
itcogBiie  to  some  extent  the  operation  of  custom.    Thus  we 


find  it  said  in  the  Laws  of  Manu  (viiL  4,  i), "  the  king  who  knows 
the  sacred  law  must  inquire  into  the  laws  of  castes,  of  districts,  of 
gilds  and  of  families,  and  thus  settle  the  peculiar  law  of  each." 
It  is  to  the  influence  of  custom  that  the  divergence  between  the 
Hindu  law  of  to-day  and  that  of  the  Shasters  is  largely  due. 
Another  method  by  which  law  is  developed,  and  one  more 
subtle  still,  is  interpretation;  and  it  is  one  which  in  skilful  hands 
may  be  used  with  considerable  effect.  Without  any  dishonesty, 
people  very  often  find  in  the  language  of  the  law  words  sufficiently 
vague  and  comprehensive  to  cover  the  sense  which  they  aro 
looking  for.  The  action  of  interpretation  upon  Hindu  law  differs 
accordingly  as  it  took  place  before  or  after  the  British  occupation. 
Formerly  the  only  persons  whose  interpretation  was  accepted 
as  authoritative  were  the  writers  of  commentaries.  But  the 
Indian  courts  are  very  sparing  in  accepting  modem  commentaries 
as  authoritative,  though  nevertheless  they  carefully  record  their 
own  interpretations  of  the  law,  and  these  are  always  treated 
as  authoritative.  It  follows,  from  the  very  nature  of  the  influences 
thus  brought  to  bear  upon  law,  that  Jiot  only  have  the  sacred 
books  been  departed  from,  but  that  different  results  have  been 
arrived  at  in  different  parts  of  India.  The  differences  have  led 
recent  writers  to  speak  of  five  schools  of  Hindu  law,  called 
respectively  the  Benares  school,  the  Bengal  or  Gauriya  school, 
the  Bombay  school  or  school  of  western  India,  the  Dravida 
school  or  school  of  southern  India  and  the  Mithila  school — 
the  district  last  named  being  a  very  small  one  to  the  south  of 
and  adjoining  NepaL  But  it  would  be  a  great  mistake  to  suppose 
that  the  differences  between  these  so-called  schools  are  compar- 
able to  each  other  in  importance.  As  will  appear  presently, 
it  would  be  much  more  correct  to  speak  of  two  schools,  that  of 
Benares  and  that  of  Bengal — the  other  three  being  subdivisions 
of  the  first. 

It  will  be  convenient  to  give  a  short  description  of  those 
of  the  sacred  books  which  are  actually  in  use  in  the  Indian  courts 
when  they  desire  to  ascertain  the  Hindu  law.  Of  these 
by  far  the  first  in  importance,  as  well  as  the  first  in 
date,  is  the  one  which  we  call  the  Laws  of  Manu. 
It  has  been  translated  by  Professor  Buhler,  and  forms  voL 
XXV.  of  the  "  Sacred  Books  of  the  East,"  edited  by  Professor 
Max  MOller.  If  we  examine  it,  we  fijid  that  only  about  one< 
fourth  of  the  book  deals  with  matters  which  we  should  call 
legal,  the  rest  being  concerned  with  topics  either  purely  religious 
or  ceremonial.  And  of  these  testes  only  one,  that  relating  to 
partition  of  family  property,  belongs  to  that  portion  of  the 
Hindu  law  which  is  administered  in  the  courts,  and,  as  one  would 
expect,  what  is  said  on  this  topic  has  been  largely  departed 
from  under  the  influences  above  described.  Very  little  Is  known 
as  to  the  date  of  the  Laws  of  Manu.  They  are  probably  much 
older  than  their  present  form,  which  Buhler  places  somewhere 
between  200  B.C.  and  a.o.  200.  Of  more  interest  than  the  exact 
date  is  the  state  of  society  which  they  disclose.  The  tribal 
and  nomadic  stage  had  passed  away.  Society  had  so  far  settled 
down  as  to  possess  a  regular  form  of  government  under  a  king. 
The  people  were  divided  into  four  great  castes,  representing 
religion,  war,  commerce  and  agriculture  and  servitude.  Justice 
is  spoken  of  as  administered  by  the  king.  Provision  is  made 
for  the  recovery  of  debts  and  the  punishment  of  offences.  There 
are  rules  relating  to,  the  pasture  of  cattle,  trespass  by  cattle 
and  the  enclosure  of  cultivated  fields.  There  was  evidently 
considerable  wealth  in  the  shape  of  horses,  carriages,  dotbes, 
jewelry  and  money.  There  is  no  mention  of  land  in  genend 
as  the  subjea  of  permanent  private  property,  though  no  doubt 
the  homestead  and  the  pasture  land  immediately  adjoining 
were  permanently  owned. 

The  (so-called)  Smriti  of  Yajnavalkya  was,  no  doubt,  a 
work  of  considerable  importance  in  its  day,  and  is  still  some- 
times referred  to.  It  shows  a  somewhat  more  advanced  state 
of  society  than  the  Laws  of  Manu.  The  occupier  of  land  has  a 
firmer  hold  upon  it,  and  there  seems  to  be  even  a  possibility 
of  transferring  land  by  sale.  The  date  of  it  has  not  been  fixed, 
but  it  is  thought  to  be  later  than  the  Laws  of  Manu. 

The  Smriii  of  Narada  belongs  to  a  still  later  period,  pcrfaapt 
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to  the  5th  or  6th  century  of  our  era.    It  goes  more  into  detail 
than  the  other  two  books  just  mentioned. 

But  far  more  important  for  practical  purposes  than  these 
sacred  books  are  the  commentaries..  These  are  not  sacred. 
The  most  important  of  them  all  is  that  known  as  the  Mitacshara. 
The  author  of  it  was  named  Vijnaneswara.  His  work  is  a 
commentary  oi^  the  Smriti  of  Yajnavalkya,  and  it  is  supposed 
to  have  been  written  in  the  latter  half  of  the  xith  century. 
Only  a  portion  of  it  is  used  by  the  law  courts — that  portion 
which  relates  to  the  partition  of  family  property.  The  Mitacshara 
is  an  important  authority  for  Hindus  all  over  India,  and  in  the 
greater  part  its  authority  is  supreme.  But  there  Is  one  very 
important  exception.  In  the  district  which  is  sometimes  called 
Bengal  Proper  (from  its  correspondence  with  the  ancient  kingdom 
of  Bengal,  of  which  Gaur  was  the  capital),  and  may  be  roughly 
described  as  the  valley  of  the  Ganges  below  Bhagalpur,  the 
prevailing  authority  is  a  treatise  called  the  Dayabhaga.  It  is, 
Uke  the  Mitacshara,  as  its  name  imports,  a  treatise  on  partition. 
The  author  of  it  was  Jimutavahana.  There  does  not  appear 
to  be  any  more  distinct  due  to  its  date  than  that  this  author 
wrote  after  the  lath  century  and  before  the  z6th.  The  very 
important  points  of  different  between  the  two  commentaries 
will  be  stated  hereafter.  In  western  India  there  is  a  commentary 
of  authority  called  the  Vyavahara  Mayukha.  It  belongs  to 
the  z6th  century.  Generally  its  authority  is  secondary  to 
that  of  the  Mitacshara,  but  in  Gujrat  its  authority  is  to  some 
extent  preferred.  In  the  south  of  India  the  Smriti  Chandrika 
is  a  work  of  importance.  It  belongs  to  the  13th  century.  It 
generally  follows  the  Mitacshara,  but  is  fuller  on  some  points. 
The  Vivada  Chintamani  is  used  in  the  small  district  of  Mithila. 
It  is  said  to  belong  to  the  zsth  century. 

The  joint  family  is  by  far  the  most  important  institution 
of  Hindu  society,  and  it  is  only  through  the  joint  family  that 
we  can  form  a  proper  conception  of  the  Hindu  law. 
It  is  the  form  in  which  the  patriarchal  system  has 
survived  in  India.  There  is  nowhere  in  Hindu  litera- 
ture, ancient  or  modem,  a  description  of  it  as  it  has 
existed  at  any  time.  In  its  general  features  it  has  always  been 
too  universal  and  too  well  known  to  be  described.  In  the 
Laws  of  Manu  we  find  very  h'ttle  about  it,  but  what  we  do  find 
is  of  great  interest.  The  subject  is  taken  up  with  reference 
to  a  question  which  in  every  patriarchal  system  imperatively 
requires  an  answer.  What  is  to  be  done  when  a  break-up  of 
the  family  is  threatened  by  the  death  of  the  common  ancestor? 
.Upon  this  subject  the  author  of  the  Laws  of  Manu  says  in  chap, 
ix.  V.  104:  "  After  the  death  of  the  father  and  the  mother, 
the  brothers  being  assembled,  may  divide  among  themselves 
in  equal  shares  the  paternal  estate,  for  they  have  no  power 
over  it  while  the  parents  live."  Then  in  v.  105,  "  or  the  eldest 
son  alone  may  take  the  whole  paternal  estate;  the  others  shall 
live  under  him  just  as  they  lived  under  the  father."  And  in 
V.  Ill,  "Either  let  them  thus  live  together,  or  apart  if  each 
desires  to  gain  spiritual  merit,  for  by  their  living  separate  merit 
increases,  hence  separation  is  meritorious." 

We  may  put  aside  what  is  said  about  the  motha  which 
is  probably  a  survival  of  polyandry,  and  is  now  obsolete,  and 
fix  our  attention  upon  three  important  points:  (x)  Authority 
is  attributed  to  the  father  during  his  life;  (2)  the  same  absolute 
authority  is  attributed  to  the  eldest  son  upon  the  father's 
death,  if  the  family  remains  undivided;  (3)  the  sons  are  at 
liberty,  are  indeed  recommended,  to  divide  the  property.  Now 
though  there  may  be  doubts  as  to  how  far  this  type  of  family 
was  at  any  time  the  universal  one,  there  cannot  be  any  doubt 
that  in  those  early  times  it  largely  prevailed,  and  that  the 
modem  Hindu  joint  family  is  directly  derived  from  it.  Moreover, 
it  must  be  remembered  that  what  is  here  discussed  is  not  owner- 
ship, but  managership.  If  the  family  remained  undivided,  the 
eldest  son  did  not  take  the  family  property  as  owner;  he  only 
became  the  uncontrolled  manager  of  it.  So  far  as  there  was 
any  notion  of  ownership  of  the  family  property,  and  it  was  in 
those  early  times  quite  rudimentary,  it  was  in  the  nature  of 
what  yre  call  corporate  ownership.    The  property  belonged 


not  to  the  individual  members  of  the  family  ooflectively,  but 
to  the  family  as  a  whole;  to  use  a  modem  illttstration,  iM 
to  the  members  of  a  family  as  partnership  property  belongs 
to  partners,  but  as  collegiate  property  belongs  to  fellows  of 
a  college.  Probably,  however,  in  early  times  it  never  occurred 
to  any  one  to  look  very  closely  into  the  nature  of  ownership, 
for  until  the  question  of  alienation  arises  the  difference  between 
managership  and  ownership  is  not  of  very  great  importance; 
and  this  question  did  not  arise  until  much  later.  When  and 
under  what  circumstan<%s  Hindus  first  began  to  consider  more 
carefully  the  nature  of  ownership  we  have  no  means  of  ascertain- 
ing. But  we  have  very  dear  evidence  that  there  was  at  one 
time  a  very  warm  controversy  on  the  subject.  Each  of  the  two 
leading  commentaries  on  Hindu  law,  the  Mitacshara  and  the 
Dayabhaga,  opens  with  a  very  long  discussion  as  to  when  and 
how  a  son  becomes  entitled  to  be  called  an  owner  of  the  famSy 
property.  Two  conflicting  theories  are  propounded.  One 
is  that  the  sons  are  joined  with  the  fother  in  the  owneiship 
in  his  lifetime;  the  other  is  that  they  only  become  owners  when 
he  dies,  or  relinquishes  worldly  aiSFairs,  which,  according  to 
Hindu  ideas,  like  taking  monastic  vows,  produces  dvil  death. 
The  author  of  the  Mitacshara  adopts  the  first  of  these  views; 
the  author  of  the  Dayabhaga  adopts  the  second;  and  this  radical 
difference  led  to  the  great  schism  in  the  Hindu  law.  It  follows 
that,  according  to  the  Dayabhaga  view,  the  soi»  not  being  owners^ 
the  father  is  sole  owner.  He  is  both  sole  owner  and  uncontrolled 
manager.  According  to  the  Mitacshara  view  the  father  and 
the  sons  together  are  the  owners,  not  as  individuals,  but  as  a 
corporation.  But  even  this  is  not  inconsistent  with  the  father 
retaining  his  absolute  control  as  manager.  How  far  ho  has  done 
so  will  be  considered  presently. 

Hitherto,  for  the  sake  of  simplidty,  the  position  of  father 
and  son  has  alone  been  considered;  but  now  take  the  case 
of  several  brothers  living  together  with  sons  and  grandsons. 
What  is  the  nature  of  the  ownership  in  this  case,  and  in  whom 
is  it  vested?  Neither  in  the  Dayabhaga  nor  in  the  Mitacshara 
is  this  question  discussed  directly,  but  each  of  these  com- 
mentaries discloses  the  answer  which  its  author  woiakl  pvt 
to  this  question.  According  to  the  Mitacshara,  of  howrver 
many  different  branches,  and  of  however  many  different  nkcmben, 
a  family  may  consist,  they  all  form  a  single  unity  or  oorporatioa 
to  which  the  family  property  bdongs.  •  Not  that  this  b  aff^rt*^ 
in  so  many  words; .  there  is  prpbably  no  Sanskrit  word  cocre* 
sponding  at  all  nearly  to  our  word  corporation.  But  this  is 
the  only  language  in  which  a  modem  hiwyer  can  describe  the 
situation.  The  members  of  the  family  are  not  partners;  no 
one  can  separatdy  dispose  of  anything,  not  even  an  undivided 
share.  It  is  quite  otherwise  under  the  Dayabhaga.  The  property 
bdongs  to  the  members  of  the  family,  not  as  «  oorporatioo, 
but  as  joint  owners  or  partners.  Each  b  the  owner  of  his 
undivided  share;  but  not  all  the  members  of  the  Dayabhaga 
family  have  a  share  in  the  owneiship;  the  sons  whose  fathers 
are  aJive  are  entirdy  exduded:  the  owners  are  thoae  mem- 
bers of  the  family  of  any  age  who  have  no  <£rect  fivi&g 
ancestor. 

Thb  was  the  nature  of  family  ownership  in  its  two  paiiKqMl 
forms,  but  the  possibih'ty  that  an  individual  moabtf  of  the 
family  could  have  something  exclusively  hb  own  b  dearly 
recognized  in  the  Laws  of  lifanu.  Thus  in  chap.  ix.  ▼.  xo6, 
it  b  said,  "  Property  acquired  by  learning  bdongs  soldy  to  htm 
to  whom  it  was  given,  likewise  the  gift  of  a  friend,  a  present 
received  in  marriage,  or  with  the  honey  mixture."  And  agaia 
in  V.  208, "  What  the  brother  may  acquire  by  hb  labour  witbovt 
using  the  patrimony,  that  acqubition  made  soldy  by  hb  own 
effort  he  shall  not  share,  unless  by  hbown  will,  with  hb  brothers  '*; 
and  these  texts,  as  we  shall  see  presently,  are  still  of  pcactica! 
application.  Nowhere  has  a  strict  family  ^stem  prevailed 
without  some  analogous  measure  of  relid  (see  Sir  H.  Maine. 
Eariy  History  of  InstituliOHS,  p.  110). 

The  modem  Hindu  joint  family  b  a  community  the  neoabcn 
of  which  are  all  descended  from  a  common  ancestor,  and  the 
wives  and  unmarried  daughters  of  those  who  are  nanied. 
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PerfaAps  tbe  wives  and  daughters  might  more  correctly  be 
said  to  belong  to  the  family  than  to  be  membeis  of  it.    In  its 
complete  form  the  family  is  said  to  be  joint  in  food,  worship 
and  estate;    and  notwithstanding  the  divergence  between  the 
Mitacshara  and  Dayabhaga  systems,  the  main  external  features 
of  such  a  family  are  the  same  all  over  India.    Every  Hindu 
family  has  a  common  home.    This  does  not  mean  that  there  is 
a  single  house  in  which  all  the  members  of  the  family  con- 
tinuoiuly  reside,  but  there  is  one  house  where  the  family  gods 
remain,  where  the  wants  of  all  the  members  of  the  family  are 
provided  for,  where  the  family  worship  is  conducted,  and  to 
which  every  member  of  the  famfly  is  at  any  time  at  liberty  to 
resort.    This  is  the  real  home  of  a  Hindu.    Any  other  residence, 
however  long  it  may  last,  is  looked  upon  as  temporary.    Here 
also  the  wives  and  children  remain  whOst  the  men  are  employed , 
at  a  distance.    With  regard  to  the  enjoyment  of  the  family 
property  there  is  no  distinction,  except  such  as  the  members 
of  the  family  themselves  choose  to  make.    Everything  is  enjoy- 
able in  common.    This  is  the  same  all  over  India.    It  is  very 
necessary  to  distinguish  between  ownership  and  enjojrment. 
Although  the  ownership  of  the  famUy  property  under  the 
Mitacshara  differs  very  materially  (as  explained  above)  from 
that  under  the  Dayabhaga,  the  enjoyment  in  both  cases  is  the 
same.    There  is  one  common  fund  out  of.  which  the  wants  of 
the  family  are  supplied.    No  one  is  dependent  upon  his  own 
contribution  to  the  family  fund.    No  one  inember  can  say  to 
another,  "  You  have  consumed  more  than  your  share,  and 
you  must  make  it  good."  On  the  other  hand,  whatever  is  earned 
goes  into  the  common  stock.    Though  separate  acquisition 
is  possible,  it  is  exceptional,  and  there  is  always  a  presumption 
that  the  earnings  of  all  the  members  belong  to  Uie  common 
fund,  so  that  if  any  member  claims  property  as  self-acquired 
he  most  establish  hb  assertion  by  evidence  as  to  how  he  ac- 
quired it,  and  that  he  did  so  "  without  using  the  patrimony." 
The  accounts  of  the  family  are  kept  by  the  manager,  who  is 
usually  the  eldest  male,  and  he  also  generally  manages  the 
property.  But  he  is  assisted  and  controlled  by  the  other  members 
of  the  family.    No  separate  account  is  kept  of  what  each  member 
ooatributes  or  receives.  The  expenditure  on  behalf  of  the  various 
members  of  the  family  is  scarcely  ever  equal,  but  this  inequality 
creates  no  debt  between  the  members  of  the  family.    If  any 
one  IS  dissatisfied  he  can  protest,  and  if  his  protest  is  not  listen^ 
to,  there  b  only  one  remedy — he  can  demand  a  partition.    The 
pomtn  of  the  maiuger  are  those  of  an  agent:    it  is  very  rare 
to  find  them  formally  expressed,  and  they  must  be  gathered 
from  the  usual  course  of  dealing,either  amongst  Hindus  generally, 
or  in  the  particular  family  to  which  the  manager  belongs;  and 
it  IS  the  custom  for  all  the  adult  male  members  of  the  family 
to  be  consulted  in  matters  of  serious  importance.    The  alienation 
of  land  B  always  looked  upon  as  a  matter  of  special  importance, 
and,  except  in  cases  of  urgent  necessity,  requires  the  express 
assent  of  all  the  members  of  the  family. 

If  any  member  of  a  Hindu  famfly  who  is  one  of  the  co-owners 
wishes  for  a  partition,  he  can  demand  one,  there  never  having 
bera  any  compulsion  on  the  members  of  a  Hindu 
family  to  live  in  common.  Of  course  in  a  Dajrabhaga 
famOy  there  can  only  be  a  partition  as  between  brothers, 
or  the  descendants  of  brothers;  between  a  father  and  his 
aocis  there  can  be  no  partition,  the  sons  not  being  owners.  The 
father  may,  if  he  chooses  to  do  so,  distribute  the  property 
axnonfst  his  sons,  and  he  sometimes  does  so;  but  this  is  a 
diatributiott  of  his  own  property,  and  not  a  partition.  The 
father  can  distribute  the  property  as  he  pleases.  But  the 
ai>aolttte  power  of  the  father  in  this  respect  has  only  been  recently 
established.  It  used  to  be  thought  that,  if  the  father  made  a 
<ii«trilHttion,  he  must  give  to  each  of  his  sons  an  equal  share. 
It  is  now  settled  that  the  fatheris  absohite.  Under  the  Mitac- 
alxsMa,  the  ownership  being  vested  in  the  father  and  sons,  there 
caJS  be  a  partition  between  father  and  sons,  and  the  sons  can 
sJways  faialst  that,  if  a  partition  Is  made,  their  rights  shall 
t>e  re^xcted.  Whether,  under  the  Mitacshara  law,  the  sons 
^«ve  the  right  to  demand  a  partition  in  opposition  to  their 


father  has  been  much  disputed.    It  is  now  generally  considered 
that  the  sons  have  such  a  right. 

In  modern  times  if  a  partition  takes  place  everything  belonging 
to  the  family  in  common  must  be  divided,  even  the  idols.  If 
there  is  only  one  idol,  then  each  member  of  the  family  will  be 
entitled  to  a  "  turn  of  worship,"  as  it  is  called.  It  is,  however, 
open  to  the  members  of  the  family  to  make  any  special  arrange- 
ments either  for  retaining  any  portion  of  the  property  as  joint, 
or  as  to  the  mode  of  carrying  out  of  the  partition,  provided 
they  can  all  agree  to  it.  It  is  remarkable  that  in  the  Laws  of 
Manu  no  such  complete  partition  as  can  new  be  required  is 
prescribed.  A  list  of  articles  is  given  of  considerable  importance 
of  which  no  partition  could  be  claimed.  In  chap.  ix.  v.  319, 
it  is  said, "  A  dress,  a  vehicle,  ornaments,  cooked  food,  water  and 
female  iJaves,  property  destined  for  pious  uses  and  sacrifices, 
and  a  pasture  ground  "  are  all  declared  to  be  indivisible.  Land 
and  the  right  of  ¥ray  to  the  family  house  were  also  at  one  time 
indivisible.  These  things,  therefore,  must  have  been  used  in 
a>mmon  after  partition  had  taken  place,  which  kx>ks  as  if  the 
family  were  not  entirely  broken  up;  and  it  is  possible  that  they 
inhabited  several  houses  within  the  same  enclosure,  as  is  some- 
times seen  at  the  present  day.  It  is  not  always  easy  to  sub- 
divide property  amongst  the  sharers,  especially  where  they 
are  numerous;  and  oses  occur  where  a  better  division  could  be 
made  by  selling  the  whole  or  a  portion  of  the  property,  and 
dividing  the  proceeds.  This  could  always  be  done  with  the 
consent  of  all  the  sharers;  and  now  by  Act  IV.  of  1893  of  the 
governor-general  in  cotmdl  it  can  be  done  with  the  consent  of 
a  moiety  in  value  of  the  sharers. 

Rulers  in  India  are  i^it  to  look  upon  their  territories  as  private 
property,  but  there  is  no  instance  on  record  of  the  succession 
to  the  throne  being  considered  as  partible.  On  the  contrary, 
in  the  families  which  now  represent  the  small  mediatized  princes, 
the  family  property  is  frequently,  by  a  special  custom,  considered 
to  be  impartible.  The  property  descends  to  the  eldest  male, 
the  younger  members  of  the  family  getting  allowances,  generally 
in  the  form  of  temporary  assignments  of  portions  of  the  family 
property. 

Of  course  only  the  family  property  can  be  divided,  and  if 
any  of  the  members  make  a  claim  on  the  ground  of  self -acquisition 
to  exclude  anything  from  partition,  this  daim  must  be  considered; 
and  if  it  is  uphdd,  that  portion  of  the  property  must  be  exduded 
from  partitioiL  These  claims  sometimes  give  rise  to  a  good  deal 
of  litigation,  and  are  not  always  easy  to  determine.  It  must 
be  borne  in  mind,  however,  that  self-acquired  property  becomes 
family  property  as  soon  as  it  has  once  descended.  Thus  if  a 
man  by  a  separate  trade  earns  Rs.xo,ooo,  and  dies  leaving  two 
sons  and  the  son  of  a  third  son,  these  persons  form  a  joint  family, 
and  the  Rs.xo,ooo  is  family  property.  So  also  family  property 
which  has  been  partitioned  remains  family  property  still.  Thus 
if  A,  a  bachelor,  gets  on  partition  a  piece  of  land  and  afterwards 
marries  and  has  sons,  under  the  Mitacshara  law  the  father  and 
sons  form  a  joint  family  as  soon  as  the  sons  are  bom,  and  to 
this  family  the  land  bdongs. 

When  we  come  to  deal  with  the  question  of  what  shares  are 
taken  on  partition,  it  is  convenient  to  follow  the  exam[^  of 
the  Hindu  commentators,  and  to  treat  the  subject 
of  inheritance  in  conjunction  with  it.  The  relative 
importance  of  these  two  subjects  has  not  always  been 
perceived,  particularly  by  the  early  English  writers  on  Hindu 
law.  H.  T.  Colebrooke,  the  learned  and  accomplished  translator 
of  the  Mitacshara  and  the  Dayabhaga,  published  the  two  treatises 
together  in  one  volume  which  he  called  The  Law  of  Inheritance. 
But  these  treatises,  although  they  deal  inddentally  with  inherit- 
ance, are  both  described  by  their  authors  as  treatises  on  partition 
only;  and  this,  no  doubt,  is  because  the  subject  of  inheritance, 
apart  from  partition,  is  of  comparatively  small  importance. 
Inheritance  is  the  transfer  of  ownership  which  occurs  at  and  in 
consequence  of  a  death.  It  follows  from  this  that  in  a  Mitacshare 
joint  family  there  is  no  inheritance.  The  death  of  a  member 
of  the  family  makes  no  change  in  the  ownership;  not  any  more 
than  the  death  of  a  fellow  in  the  ownership  of  a  adlcge,  or  of 
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a  shareholder  in  the  ownership  of  a  railway  company.  In  a 
Dayabhaga  family  there  is  a  case  of  inheritance  whenever  a 
member  dies.  The  share  of  that  member  descends  to  his  heir. 
But  here,  again,  no  perceptible  change  in  the  affaira  of  the  family 
is  occasioned  thereby.  The  enjoyment  of  the  family  property 
is  no  more  affected  thereby  than  by  a  death  in  a  Mitacshara 
family.  It  is  only  when  a  partition  takes  place  that  the  devolu- 
tion of  the  shares  by  inheritance  has  to  be  traced.  Inheritance, 
therefore,  apart  from  partition,  has  not  to  be  considered  when 
we  are  dealing  with  family  property  under  either  system. 

Let  us  now  consider  partition  in  a  Klitacshara  family.  Of 
course  the  only  persons  who  can  claim  a  share  are  the  members  of 
the  family.  These,  as  has  been  said,  are  the  male  descendants 
of  a  conunon  ancestor  through  males,  their  wives  and  daughters. 
But  the  females  are  entirely  excluded  from  any  share  on  a 
partition,  and  we  have  to  consider  the  males  only.  The  rule 
for  ascertaining  the  share  to  which  each  member  of  the  family 
is  entitled  can  be  best  explained  by  the  following  diagram, 
which  represents  the  male  members  of  a  Mitacshara  family 
of  whom  A  is  the  common  ancestor: — 
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The  whole  family  may  be  considered  as  forming  one  group, 
which  may  conveniently  be  called  the  group  A;  and  it  is  evident 
on  inspection  that  the  family  may  be  subdivided  into  a  number 
of  smaller  groups  each  similariy  organized,  each  group  consisting 
of  a  man  and  his  own  male  descendants.  Thus  besides  the  group 
A  we  have  the  group  B,  consisting  of  B  and  his  descendants; 
the  group  C,  consisting  of  C  and  his  descendants;  and  so  on. 
A  group  may  die  out  altogether,  as  if  U  and  W  were  to  die 
childless,  £  and  M  being  already  dead.  The  rule  of  partition 
proceeds  upon  the  supposition — not  an  unnatural  one — that  a 
family,  when  it  breaks  up,  separates  always  into  groups,  and  that 
the  shares  are  moulded  accordingly.  For  example,  suppose  that 
when  the  partition  is  made  the  surviving  members  of  the  family 
are  N,  O,  S,  T,  X,  Y,  Z;  then  to  find  the  diares  we  must  go  back 
to  the  common  ancestor  and  reconstruct  the  pedigree.  There 
were  at  first  four  groups,  but  at  some  time,  it  b  immaterial  when, 
by  the  death  of  £  and  all  his  descendants  the  groups  have 
been  reduced  to  three;  hence  the  first  step  is  to  divide  the 
property  into  three  equal  parts,  assigning  one  to  each  group. 
The  group  B  was  originally  represented  by  three  smaller  groups, 
but  now  by  only  two,  the  groups  F  and  G,  and  to  each  of  these 
we  assign  )  of  |,  or  i.  And,  of  the  i  assigned  to  the  group  F,  N 
will  get  i4  and  O  will  get  ^.  The  other  i  is  divided  between  the 
groups  P  and  Q,  each  group  getting  ^,  Then  in  the  group 
P,  X  and  Y  will  each  get  Vr*  while  Z,  as  the  sole  representative 
of  the  group  Q,  will  get  ^.  It  may  be  noted  in  passing  that 
this  princ^ile  of  division  survives  in  the  succession  per  stirpes, 
of  which  we  find  so  many  examples  in  other  systems  of  law  which 
had  their  oripn  in  the  patriardial  system.  By  a  similar  process 
we  should  find  that  S  and  T  each  got  i  of  the  property,  they 
being  the  sole  representatives  of  the  groups  C  and  D  respectivdy. 
For  the  sake  of  simplicity  we  have  taken  a  case  where  no  example 
occurs  of  a  father  and  son  being  both  alive  at  the  time  of  partition. 
But  suppose  P  to  be  alive  in  addition  to  the  persons  mentioned 
above;  then  the  group  P  gets  iV>  v^<i  that  group  consists  of 
three  persons,  P,  X  and  Y.  There  is  no  precise  rule  as  to  how 
the  partition  was  to  be  made  in  such  a  case  in  the  older  Hindu 
law,  and  it  is  rarely  that  a  partition  takes  place  between  father 
and  sons,  but  if  there  should  be  one  it  is  always  assumed  that  the 
shares  are  equal,  ix.  in-  the  case  under  consideration  each  would 
Uke  ^. 

'  Turning  now  to  a  Dayabhaga  family,  we  find  that  the  property 
is  vested,  not  in  the  family  as  a  whole,  but  in  certain  individual 
members  of  it — ^that  is  to  say,  in  those  male  members  of  the 


family  who  have  no  ancestor  alive.    And  inasmudi  as  the 
undivided  share  of  each  member  is  his  own,  it  follows  that  at 
his  death  inheritance  will  operate  and  it  goes  to  his  hcin. 
In  order,  therefore,  to  find  what  share  each  member  takes  on 
partition  under  the  Dayabhaga,  we  must  inqtiire  into  the  history 
of  the  family  and  ascertain  what  share  has  become  vested  ia 
each  member  of  the  family  by  the  ordinary  rules  of  inheritance. 
The  rules  of  inheritance,  as  laid  down  in  the  Dayabhaga,  are 
not  very  dissimilar  to  those  which  we  find  in  other  ports  of  the 
worid.    Everywhere  we  find  that  a  man's  property  is  takea 
by  his  nearest  relatives,  but  there  are  differences  in  the  way 
in  which  proximity  b  reckoned.    Everywhere  also  there  is  a 
preference  given  to  males  and  the  relatives  through  males  over 
females  and  the  relatives  through  females,  but  there  are  differences 
in  the  extent  to  which -this  preference  is  carried.    The  relatives 
of  a  man  through  males  are  called  his  agnates;  the  relatives  of  i 
muL  through  females  are  called  his  cognates.    In  the  Hindu 
law  as  at  present  administered  there  is  no  primogeniture,  and  a 
dedded  {reference  of  males  over  females  and  of  agnates  o>-er 
cognates.    With  regard  to  the  question  of  proximity,  the  Da>-a- 
bhaga  lawyers  deal  with  the  matter  in  a  very  curious  way. 
All  Hindus,  as  is  well  known,  offer  some  sort  of  sacrifice  to  their 
deceased  relatives,  and  the  person  by  whom  the  sacrifice  h  to 
be  offered  as  well  as  the  nature  of  the  offering  are  very  carefully 
prescribed.    These  sacrifices  are  said  to  confer  a  "sinritual 
benefit "  upon  the  deceased,  and  this  spiritual  benefit  is  greater 
or  less  according  to  the  nature  of  the  offering  and  the  pexsoo  who 
offers  it.    Now  the  Dayabhaga  lawyers  say  that  the  persan 
whose  offering  confers  the  greatest  spiritual  benefit  is  entitled 
to  succeed  as  heir.     This  being  the  theory,  we  must  see 
what  rules  govern  in  India  the  offering  of  saoifices  to  the 
dead. 

The  most  important  offering  is  that  of  the  pinda,  or  rice  cake, 
and  the  persons  who  are  entitled  to  make  this  offering  to  the 
deceased  are  called  his  sapindas.  The  offering  next  in  importance 
is  that  of  the  lepa,  or  fragments  of  the  cake,  the  crumbs  a  we 
might  call  them,  and  the  persons  who  make  tlus  offering  are 
called  sakulyas.    The  offering  of  least  importance  b  the  simpie 
libation  of  water,  and  penons  connected  by  thb  offering  are 
called  samonadacBS.    But    who   are  sainndas,  sakulyas   and 
samonadacas  respectively,  and  of  each  class  whose  offering 
b  most  efficacious  ?  Practically  we  shall  find  that  this  qnestioB 
b  solved  by  rules  of  consanguinity  not  unlike  those  which  ve 
meet  with  dsewhere.    First  of  all  come  the  sons;  their  offering 
b  most  efficacious,  so  that  they  are  the  nearest  heirs  and  afi 
take  equally.    Then  come  the  sons'  sons;  then  the  sons'  sons' 
sons.  Here  we  break  off .  The  line  of  inheritance  b  not  oominued 
beyond  the  great-grandsons.    There  are  other  cases  in  vUdi, 
as  we  shall  see,  there  b  a  similar  break  when  we  get  three  degrees 
away  from  the  propositus:  nor  b  thb  peculiarity  oonfiaed  to 
the  Hindu  law.    We  find  traces  of  a  similar  break  in  the  Roeaaa 
and  in  the  Teutonic  law.    After  the  great-grandsoo  oomes  the 
widow.    It  b  difficult  to  establish  her  daim  on  the  groond  oi 
spiritual  benefit,  and  it  rests  upon  authority  rather  than  prindpfe. 
The  opinions  of  andent  writers  on  the  subject  are  very  oonfiictisg. 
They  are  set  forth  at  great  length  in  the  Dayabhaga,  with  a 
condusion  in  favour  of  the  widow.    Probably  the  intnaiott  of 
the  widow  b  connected  with  the  fact  that  ahe  could  in  taAy 
times  by  cohabitation  with  a  l»other,  and  in  later  times  by 
adoption,  procure  an  heir  to  her  sonless  husband.    Next  to  the 
widow  come  the  daughters  and  then  the  daughten'  sons.    Tbdr 
position,  again,  may  be  referred  to  the  notion  wh^  ptevailed  in 
early  times,  that  a  Hindu  who  had  no  son  of  hb  own  might 
take  one  of  hb  daughters'  sons  and  make  him  hb  own.    Tbcs 
comes  the  father,  then  the  mother,  then  the  brothexs,  tbes  the 
brothers'  sons,  and  then  the  brothers'  sons'  sons.    The  aisten 
are  exduded,  but  their  sons  succeed  after  the  brothen*  sons'  sozb: 
then  come  the  brotheis'  daughters'  sons.    Then,  leaving  thas 
generation,  we  go  a  step  backward,  and  proceed  to  exhaust 
the  previous  generation  in  predsdy  the  same  way.    It  is  odhr 
necessary  to  enumerate  these  in  their  order:  father^  faoher. 
father's  mother,   father's  brotheis,   father's  hrothcn'    aosa, 
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ftther'i  brothert'  sons'  sons,  father's  sisters'  ions,  father's 
brothers'  daughters'  sons.  Then  going  another  step  backwards 
we  get  father's  lather's  father,  father's  father's  mother,  father's 
father's  brothers,  father's  father's  brothers'  sons,  father's 
father's  sisters'  sons,  father's  father's  brothers'  daughters'  sons. 
So  far  the  line  of  succession  is  confined  either  strictly  to  mali: 
agnates,  or  to  persons  who  may  restore  the  broken  line  of  male 
agnate  relationship.  But  at  this  point,  under  the  Dayabhaga, 
instead  of  exhausting  the  male  agnates  still  further,  as  we  might 
expect,  we  turn  now  to  the  cognates,  i.e.  the  relatives  of  the 
deceased  through  the  mother.  It  is  said  that  thesd  are  also  in 
some  way  sapindas.  They  are  generally  called  bandhus.  There 
is  some  difficulty  in  finding  out  the  order  in  which  they  succeed, 
and  since  it  is  rare  that  an  heir  has  to  be  sought  outside  the 
father's  family,  the  question  has  not  been  much  discussed. 
The  question  would  have  to  be  decided  by  the  religious  doctrine 
of  spiritual  benefit,  and  it  is  not  improbable  that  Hindus  who  are 
accustomed  to  keep  up  sacrifices  which  confer  the  benefit 
would  be  able  to  say  whose  sacrifice  was  most  efficacious. 
When  all  the  sapindas  both  on  the  father's  and  mother's  side 
are  exhausted,  we  then  go  to  the  sakulyas,  and  practically  these 
are  found  by  continuing  the  enumeration  of  agnates  upon 
the  same  fmndple  as  that  already  indicated  through  three 
fenerations  lower  and  three  generations  higher.  On  faflure  of 
the  sakulyas  we  should  have  to  fall  back  upon  the  samonadacas, 
but  probably  all  that  can  be  said  with  certainty  is  that  the 
sakulyas  and  samonadacas  between  them  exhaust  entirely 
the  male  agnates  of  the  deceased.  Where  there  are  sevend 
persons  whose  offerings  are  equally  efficacious,  i,e.  who  stand 
in  the  same  relationship  to  the  deceased,  they  all  take:  the  male 
descendants  ptr  stirpes,  and  the  other  relatives  of  the  deceased 
pefeapiia. 

These,  then,  are  the  rules  which  govern  the  ascertainment 

of  the  sfaAies  of  the  members  of  a  family  on  a  partition.    Neither 

In  a  Mitacshara  family  nor  in  a  Dayabhaga  family  have  they 

any  effect  so  long  as  the  family  renoains  joint:  it  is  partition, 

and  partition  only,  which  brings  them  into  play,  and  it  is  to  this 

event  rather  than  death  that  Hindu  lawyers  attach  the  greatest 

importance.    Nevertheless  all  property  in  India  is  not  joint 

property.    Under  the  Mitacshara  as  well  as  under  the  Dayabhaga 

separate  property  may  be  acquired,  and  then,  of  course,  we  have 

true  inheritance,  for  which  the  law  must  provide.    So  far  as 

regards  the  Dayabhaga,  the  rules  which  govern  the  inheritance 

of  separate  property  are  (as  we  should  expect)  precisely  the 

same  as  those  which  govern  the  inheritance  of  a  share,  and  it  is 

therefore  unnecessary  to  restate  them.    But  It  remains  to  lay 

down  the  rules  of  iidieritadte  for  separate  property  under  the 

M itacshata  law.    They  are  not  based  by  Mitacshara  writers  upon 

any  religions  principle,  as  under  the  Dayabhaga,  yet  the  result 

is  not  widely  different.    First  come  the  sons,  then  the  sons'  sons, 

and  then  the  sons'  sons'  sons.    Then  the  >mdow,  whose  right 

has  been  disputed,  but  was  kmg  ago  established;  then  the 

dau^ters,  and  then  the  daughters'  sons.    After  these  come  the 

parents,  and  it  is  peculiar  that  of  these  the  mother  comes  before 

the  father,  then  the  father's  sons  and  then  the  father's  sons' 

•oos.    Then  we  go  back  to  the  preceding  generation,  and  follow 

the  sane  order—the  father's  mother,  the  father's  father,  the 

father's  father's  sons,  the  father's  father's  sons'  sons.    After  this 

we  fo  back  another  generation,  and  again  follow  the  same  order — 

father's  father's  mother,  father's  father's  father,  father's  father's 

brother,  father's  father^s  brother's  son.    From  this  point  the 

stateaacnis  of  Hindu  lawyers  as  to  the  order  of  succession  are  very 

scanty  and  vague.    One  thing  is  certain,  that  under  the  Mitac- 

sKara  bw  na  cognates  (relations  through  females)  are  admitted 

until  all  the  agnates  (relations  through  males)  are  exhausted. 

So  far  we  ^ve  considered  intestate  succession  only,  and 

the  power  of  testamentary  disposition  Is  unknown  to  the  true 

^-^^  Hindu  law.    It  was  introduced  by  the  decisions  of  the 

British  courts  of  justice.    By  a  will  is  meant  a  declara- 

tion  by  a  man  of  his  wishes  as  to  the  disposition  of  his  property 

after  his  death,  taking  no  effect  during  his  life.    A  will  b  therefore 

by  Us  very  nature  revocable.    The  general  question  whether  a 


Hindu  could  dispose  of  his  property  by  win  arose  in'Bengal 
when  Hindus  began  to  attempt  to  dispose  of  their  property 
after  thdr  death  according  to  the  English  method.  At  that 
time  then  was  a  doubt  whether  the  father  was  so  completely 
absolute  that  he  could  dispose  of  his  property  to  the  exclusion 
of  his  sons,  even  in  his  lifetime.  As  soon  as  it  was  settled  that 
he  could  do  so.  It  was  assxmied  that  he  could  also  make  a  will. 
It  seems  never  to  have  been  asked  why  it  was  that  up  to  this 
time  no  Hindu  had  ever  made  a  will,  or  to  question  the  radically 
false  assumption  that  the  power  of  alienation  inter  vitas  and 
the  power  of  testamentary  alienation  necessarily  go  together. 
A  long  series  of  decisions  confirmed  by  the  legislature  has, 
however,  established  that  a  Hindu  in  modern  times  can  dispose 
of  any  property  of  which  he  Is  the  sole  owner.  In  other  words, 
a  Hindu  can  dispose  by  will  of  his  self-acquired  property,  and 
under  the  Dayabhaga  a  Hindu  can  dispose  by  wiU  of  his  share 
in  family  property.  But  the  courts  which  created  the  testa- 
mentary power  have  also  limited  it  to  disposition  in  favour 
of  persons  living  at  the  time  of  the  testator's  decease,  thus 
avoiding  many  of  the  fandful  dispositions  of  property  to  which 
testators  in  aU  countries  aro  so  prone.  But,  curiously  enough, 
this  restriction,  salutary  as  it  Is,  has  also  been  based  on  the  notion 
that  a  testamentary  disposition  Is  a  gift  from  the  testator  to 
the  object  of  his  bounty. 

In  almost  all  countries  at  an  early  stage  of  civilization  some 
legal  provision  oasts  by  which  debtors  can  be  compelled  by 
their  creditors  to  pay  their  debts,  and  by  which,  ^_^^ 
If  they  fan  to  do  so,  their  property  can  be  seized  ^^ 
and  applied  to  this  purpose.  But  the  extent  to  which  this  can 
be  done  varies  very  considerably.  So  long  as  the  family  system 
exists  in  its  primitive  vigour  it  acts  as  a  protection  to  the  ^mHy 
property  against  the  extravagance  of  a  single  member,  and  we 
often  find  that  even  when  the  family  system  has  ahnost,  or 
completely  disappeared,  there  Is  an  imwilliDgness  to  deprive 
the  future  representatives  of  the  family  of  their  hind  und  houses. 
Doubts,  too,  have  arisen  as  to  whether  the  same  right  which 
a  creditor  has  against  his  living  debtor  can  be  exercised  after 
the  debtor's  death  against  those  who  have  succeeded  to  his 
property.  In  India  these  two  considerations  have  been  deeply 
affected  by  a  principle  enunciated  by  Hindu  lawyers  (traces 
of  which  we  find  in  many  Eastern  countries),  that  a. man  who 
dies  in  debt  suffers  cruel  tortures  in  a  future  state,  and  that  it  is 
the  Imperative  duty  of  his  own  immediate  dependants  to  deliver 
him  from  these  tortures  by  discharging  his  liabilities.  Whether 
this  should  be  looked  upon  as  a  legal,  or  only  as  a  purely  religious 
duty,  ihight  be  questionable :  the  courts  have  seized  upon  it 
as  a  basis  for  laying  down  in  the  broadest  manner  the  just 
rule  that  those  who  take  the  benefit  of  succession  must  take 
the  burdens  also.  The  subject  is  one  which  has  caused  a  great 
deal  of  litigation  In  India,  and  whilst  some  poinfs  have  been 
clearly  settled,  others  are  still  being  slowly  worked  out.  As 
the  matter  stands  at  present,  it  may  be  safely  said  that  all 
separate  property  is  liable  for  the  debts  of  the  owner,  both  in 
his  lifetime  and  after  his  death  in  the  hands  of  his  heirs.  The 
same  may  be  said  of  the  share  in  the  family  property  of  the 
member  of  a  Dayabhaga  family,  of  which  share  he  is  the  owner. 
So  also  the  family  property  under  both  the  Dayabhaga  and 
Mitacshara  Is  liable  as  a  whole  for  the  debts  incurred  on  behalf 
of  the  family  as  a  whole.  As  regards  the  question  of  the  liability 
of  the  family  property  for  the  separate  debts  of  the  members 
of  a  Mitacshara  family,  the  courts  have  held  that  the  sons 
must  pay  their  father's  debts.  Of  course  illegality  would  be  an 
answer  to  the  claims  of  the  creditors  against  the  heirs,  just 
as  it  would  be  an  answer  to  the  daim  against  the  original  debtor; 
but  there  is  some  authority  for  saying  that  a  debt  contracted 
for  an  Immoral  though  not  an  illegal  purpose  would  not  be 
enforced  against  the  heir.  According  to  modem  decisions 
also.  If  judgment  and  execution  on  a  separate  debt  are  obtained 
against  the  member  of  a  Mitacshara  family,  the  share  which 
would  fall  to  him  upon  a  partition  may  by  process  of  law  be 
set  apart  and  sold  for  the  benefit  of  the  creditor. 

.The  doctrine  of  what  is  called  maintenance  plays  an  Important. 
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part  in  the  Hindu  law,  and,  as  we  shall  see,  it  modifies  con- 
siderably the  rigour  of  the  Hindu  law  in  excluding  from  the 
succession  females  or  persons  suffering  from  mental 
or  bodily  infirmity,  llie  right  of  maintenance  under 
the  Hindu  law  is  the  right  which  certain  persons 
have  to  be  maintained  out  of  property  which  is  not  thdr  own. 
The  persons  who  in  certain  circumstances  have  this  right  are 
sons,  widows,  parents  and  unmarried  daughters  and  sisters. 
The  daim  of  the  widow  arises  at  the  death  of  her  husband; 
of  a  child  at  the  death  of  its  parent,  and  so  forth.  The  claim 
is  not  for  a  bare  subsistence  only,  but  to  such  a  provision  as 
is  suitable  to  the  claimant  having  regard  to  his  or  her  position 
in  life.  Of  course  the  sons  are  genoally  heirs,  and  an  heir  can 
have  no  daim  to  maintenance;  but  a  son  ezduded  by  any 
mental  or  bodily  defect  would  have  a  right  to  maintenance. 
The  girls  are  generally  married  in  infancy,  and  after  marriage 
they  have  no  daim  to  maintenance  from  their  own  family. 
The  most  freqtient  claim  is  by  the  widow;  and  it  is  a  very 
important  one,  because  she  can  sometimes,  through  the  assertion 
of  this  claim,  put  herself  almost  in  the  position  of  an  heir.  If 
a  Hindu  under  the  Dayabhaga  dies  leaving  sons  and  a  widow, 
the  widow  is  entitled  to  maintenance,  and  whilst  the  family 
remains  joint  she  can  claim  to  be  suitably  maintained,  in  the 
family  if  she  remains  in  her  husband's  house,  or  out  of  it  if  she 
goes  elsewhere.  But  if  a  partition  takes  place  she  is  entitled 
to  have  a  share  equal  to  that  of  the  sons  set  aside  for  her  use. 
She  can  even,  if  she  thinks  that  the  sons  do  not  treat  her  properly, 
apply  to  the  court  to  compd  the  sons  to  give  her  a  separate 
share.  This,  of  a>urse,  gives  her  a  veiy  strong  position.  Whether 
in  a  Mitacshara  joint  famfly  the  widow  enjoying  maintenance 
can  in  any  case  claim  a  share  on  partition  is  doubtfuL 
'  In  some  respects,  and  as  regards  some  kinds  of  property, 
the  ownership  of  women  under  the  Hindu  law  differs  from 
that  of  men.  These  differences  depend  on  the  source 
from  which  the  property  is  derived.  If  a  woman  has 
inherited  property  from  a  male,  or  as  a  gift  by  her 
husband,  or  has  obtained  it  as  a  share  on  partition,  she 
does  not  own  it  in  the  same  way  as  a  man  would  do;  she 
obtains  only  a  kind  of  restricted  ownership.  She  has  the  full 
enjoyment  and  management  of  it,  but  she  cannot  sell  it,  or 
give  it  away,  or  dispose  of  it  by  wfll;  and  at  her  death  it  goes 
not  to  her  heirs  but  to  the  heirs  of  the  person  from  whom  she 
obtained  it;  her  ownership  simply  comes  to  an  end.  If  she 
obtained  it  by  inheritance  from  a  male,  it  will  go  on  her  death 
to  the  heirs  of  that  male;  if  as  a  share  on  partition  it  will  be 
divided  amongst  the  other  sharers;  if  as  a  gift  from  her  husband, 
to  the  heirs  of  the  husband.  As  regards  property  otherwise 
obtained  she  is  in  the  same  position  as  any  other  owner,  but  the 
rules  of  inheritance  applicable  to  it  are  somewhat  peculiar. 
It  would  be  a  mistake  to  look  upon  the  restricted  ownership 
of  a  woman  as  what  the  English  lawyers  call  a  life  estate.  There 
is  no  such  thing  as  a  remainder  or  reversion.  The  whole  estate 
is  vested  in  her.  U  we  endeavoured  to  describe  the  position 
of  affairs  at  her  death  in  the  technical  language  of  the  English 
law  of  real  property,  it  would  be  more  correct  to  say  that  there 
was  a  shifting  use.  The  restriction  of  alienation  is  sometimes 
removed  where  there  b  a  danger  that  the  property  might  other- 
wise be  lost,  as  for  example  when  the  property  is  likely  to  be 
sold  for  non-payment  of  government  revenue,  in  which  case  a 
portion  may,  if  necessary,  be  sold  by  the  woman  so  as  to  save 
the  remainder.  So  also  a  woman  who  has  no  other  means  of 
maintaining  herself,^  or  of  providing  for  the  performance  of 
religious  duties  which  are  incumbent  upon  her,  may  sell  so 
much  of  the  property  as  will  produce  the  necessary  funds.  It 
would  be  difficult  for  a  ptirchaser  to  know  whether  he  would 
be  safe  in  purchasing  from  a  widow  selling  under  necessity, 
and  more  difficult  still  to  preserve  evidence  of  the  necessity 
in  case  the  necessity  were  disputed.  Of  course  the  woman 
herself  could  not  dispute  the  validity  of  the  sales,  but  those  who 
take  after  her  might  do  so.  Consequently  it  is  not  unusual 
^o  obtain  the  concurrence  of  the  person  who  at  the  time  of  the 
iirchase  is  entitled  to  succeed  if  the  widow  were  dead,  and 


it  has  been  held  that  if  this  person  concurs  in  the  sale,  no  ooe 
else  can  dispute  it  on  the  ground  that  it  was  unnecesaaiy. 

The  subject  <^  marriage  is  dealt  with  at  considerable  length 
in  the  Laws  of  Manu,  and  it  is  dear  that,  as  originally  conceived, 
marriage  under  the  Hindu  law  consisted  in  nothing  ^  .  . 
more  than  the  mere  possession  of  the  woman,  however  2!t!SL 
obtained,  by  the  man  with  the  intention  of  making 
her  his  wife.  Eight  kinds  of  marriage  are  enumented, 
and  to  each  kind  is  assigned  a  separate  name.  The  first  f(»i 
kinds  are  merdy  different  forms  of  gift  of  the  girl  by  her  father 
to  the  husband.  The  other  four  kinds  are — obtaining  posesston 
of  a  giri  by  purchase,  fraud,  ravishment  or  consent  of  the  gid 
herself.  But  the  simple  gift  of  the  girl  by  her  father  without 
any  bargain  or  recompense  was  even  then  considered  the  iBost 
reputable  form  of  marriage,  and  it  is  now  the  only  one  in  comisoD 
use  amongst  orthodox  Hindus.  The  sale  of  the  daughter  vas 
even  in  th<^  early  times  stigmatized  as  disgraceful,  but  it  «as 
valid;  and  even  now,  if  there  were  an  actual  transfer  of  the  gjd 
by  the  father,  it  is  Scarody  probable  that  the  OMxrts  would  inquire 
whether  any  inducement  was  given  for  tlie  transf a.  The  irsns- 
action  takes  place  entirdy  between  the  father  of  the  girl  and  the 
future  husband;  the  girl  has  nothing  to  do  but  to  obey.  If 
the  girl  has  no  father,  then  it  will  be  the  duty  of  her  nearest  cik 
relatives  to  dispose  of  her  in  marriage.  If,  however,  the  gid 
is  not  married  when  she  attains  puberty  (which  b  very  ran). 
then  she  may  choose  a  husband  for  hersdf .  The  father  cannot 
dbpose  of  hb  son  in  marriage  as  he  can  of  hb  daughter,  oor 
b  anjrthing  said  about  hb  consent  in  the  matter;  tbongh  b 
the  case  of  a  very  young  boy  there  can  be  no  doubt  thau  U^ 
consent  of  One  or  both  parents  b  obtained.  The  marriage  of 
very  young  boys  b  very  oommoii,  and  b  certainly  valid. 

The  ceriemonies  whi^  precede  and  accompany  a  oiainage 
are  very  numerous.  By  Ux  the  most  important  b  that  whidi 
oonsbts  in  the  bridegroom  taking  the  bride's  hand  and  walkia; 
seven  steps.  Amongst  Hindus  generally  the  perfonnancc 
of  thb  ceremony  following  upon  a  betrothal  would  be  treated 
as  condusive  evidence  of  a  marriage,  whibt  the  ombsicm  of  it 
would,  amongst  orthodox  Hindus,  be  almost  condusive  that  so 
marriage  had  yet  taken  place.  But  still  any  particular  customs 
of  the  tribe  or  caste  to  which  the  parties  belonged  wooU 
always  be  considered,  and  it  caxmot  be  said  that  the  oompletioii 
or  non-completion  of  thb  ceremony  b  universally  coodus^e 
sis  to  the  exbtence  of  a  marriage.  There  may  be  coramusities 
of  Hindus  which  require  something  more  than  thb;  there 
are  certainly  some  which  require  something  less,  and  otbeis 
which  require  something  altogether  different.  There  are  lover 
castes  in  some  parts  of  IndA  calling  themselves  Hindus  is 
which  the  only  ceremony  accompanying  a  marriage  b  giving 
a  feast  to  which  the  members  of  the  two  families  are  invited. 

The  marriage  of  Hindus  b  complete  without  consammalioe; 
and  as  girb  arc  almost  invariably  married  before  the  age  cf 
puberty,  and  sometimes  long  before,  consummation  b  generally 
deferred,  it  may  be,  for  several  years.  But  all  thb  time  the 
parties  are  husband  and  wife,  and  if  the  husband  dies  the  du!i 
becomes  a  widow.  The  condition  of  these  child  widows  ia 
Indb  b  certainly  not  an  envbble  one,  for  practicaUy  they  cu 
never  hope  to  marry  agaizL  Whether  the  second  marriage  woo^d 
be  lawful  was  a  dbputed  point  in  Hindu  law  until  an  aa  <^ 
the  Indian  Legislature  (Act  XV.  of  i860)  declared  in  £a\'our 
of  the  opinion  that  the  widow  might  remarry.  But  the  socizl 
prejudice  against  remarriage  b  still  very  strong,  and  sairk 
a  marriage  lardy  takes  place.  1i  the  widow  has  idhented 
any  property  from  her  husband,  she  loses  it  by  oootractisf 
a  second  marriage.  There  b  no  legal  restraint  upon  the  numter 
of  wives  that  a  Hindu  may  nuuiy,  but  polygamy  b  not  practised 
so  largely  as  b  sometimes  supposed. 

Members  of  the  three  higher  castes  are  forbidden  to  m&rry 
a  woman  of  the  same  golra  as  themsdvcs.  Literally  a  geiri 
means  a  cattle-yard,  and  the  prohibiticm  b  considered  toexc<c3; 
marriage  between  all  those  who  are  descended  frmn  the  sarre 
male  ancestor  through  an  unintem^>ted  line  of  males.  Tb^ 
rule  b  said  not  to  apply  to  Sudras.    But  there  b  another  r%>k 
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which  applies  to  all  HuDdas,  and  prohibits  the  marriage  of 
*  man  with  a  girl  descended  from  his  paternal  or  maternal 
ancestors  within  the  sixth  degree.  The  worlung  out  of  the  rule 
is  a  little  peculiar^  but  the  result  is  to  give  a  rather  wide  rule 
of  exclusion  of  both  agnates  and  cognates.  There  is,  however, 
this  important  exception  to  these  rules  of  exclusion-- that  if  a 
fit  match  cannot  otherwise  be  procured,  a  man  may  marry  a 
girl  within  the  fifth  degree  on  the  lather's  side  and  the  third 
oa  the  mother's.  Practically  this  reduces  the  limit  of  exclusion 
to  that  last  stated,  because  no  one  but  the  parties  themselves 
with  whom  the  choice  rested  could  say  whether  or  no  any  other 
suitable  wife  was  available  to  the  husband. 

A  Hindu  must  also  marry  within  his  caste:  a  Brahmin  must 
marry  a  Brahmin,  a  Rajput  must  marry  a  Rajput,  and  a  Sudra 
must  marry  a  Sudra*  Whethertherearaany  other  representa- 
tives of  the  four  original  castes  is  very  doubtful,  and  even  the 
claim  of  the  Rajputs  to  represent  the  military  caste  is  disputed. 
Still  the  rule  of  prohibition  is  so  far  dear.  But  there  are  innumer- 
able subdivisions  of  Hindus  which  are  also  called  castes,  and  as 
a  matter  of  fact  these  minor  castes  do  not  intermarry.  How 
far  such  marriages  would  be  lawful  it  is  difficult  to  say.  The 
matter  is  entirely  one  of  custom.  The  ancient  Hindu  law 
furnishes  no  guide  on  the  subject,  because  under  the  ancient 
law  the  intermarriages  of  persons  of  different  castes,  even  the 
highest,  though  they  were  considered  undesirable,  were  recog- 
nized as  legal.  Modem  Hindus  seem  disposed  to  deny  the 
validity  of  marriages  between  persons  of  different  castes  in  either 
sense  of  the  term. 

Divorce,  in  the  sense  of  a  rupture  of  the  marriage  tie,  is  not 
known  to  the  true  Hindu  law.  But  unchastity  deprives  a  wife 
of  all  her  rights  except  to  a  bare  maintenance,  and  this  without 
any  legal  proof.  Shie  cannot  succeed  her  husband  as  his  heir, 
and  of  coune  she  cannot  remarry.  A  little  confusion  has  been 
caused  by  the  fact  that  a  Hindu  husband  sometimes  goes  through 
a  private  ceremony  which  is  erroneously  called  a  divorce.  But 
this  is  only  done  in  order  more  effectually  to  bar  an  unchaste 
wife  from  succeeding  to  his  property.  Some  very  low  castes  are, 
however,  said  to  allow  a  husband  to  divorce  his  wife,  and  even 
to  allow  the  divorced  wife  to  marry  again.  The  single  case  in 
which  a  Hindu  marriage  can  be  dissolved  by  a  court  of  law  is  by 
a  proceeding  under  Act  XXI.  of  x86o,  whidi  was  passed  to  meet 
the  difficulties  which  arise  when  one  of  the  parties  to  a  Hindu 
marriage  becomes  a  Christian.  In  this  case,  if  the  convert  after 
deliberation  during  a  prescribed  time  refuses  to  cohabit  any 
longer  with  the  other  party,  the  court  may  declare  the  marriage 
tie  to  be  dissolved,  and  a  woman  whose  marriage  has  been  thus 
dmolved  is  declared  capable  of  marrying  again. 

An  interesting  chapter  in  the  history  of  Che  modem  develop- 
ment of  Hindu  law  is  that  of  the  practice  of  what  we  call  Suttee, 
though,  properly  speiking,  the  native  term  (Sati) 
denotes,  not  a  practice,  but  a  person,  i,e.  a  faithful 
wife.  The  practice  in  question  is  that  of  the  widow  burning 
benclf  with  her  husband  when  his  body  Is  burned  after  his  death. 
This,  according  to  Hindu  ideas,  is  a  laudable  act  of  devotion 
on  the  part  of  the  widow,  and  when  Great  Britain  first  began  to 
administer  the  law  in  India  it  was  not  uncommon.  The  new- 
comers had  not  as  yet  taken  upon  themselves  the  responsibility 
of  altering  the  law,  but  of  course  British  officers  did  what  they 
could  to  discoorage  the  practice,  and  especially  to  prevent  any 
pressure  being  put  upon  the  widow  to  perform  the  sacrifice. 
They  could  also  take  advantage  of  any  drcumstance  which 
would  render  the  case  an  improper  one  for  the  performanceof  the 
sacrifice,  as,  for  example,  that  compulsion  had  been  put  upon 
the  widow,  or  that  the  tmming  did  not  take  phice  with  the  body 
of  the  husband.  But  if  the  proceedings  were  according  to  Hindu 
notions  regular,  it  was  contrary  to  the  prindples  on  which  the 
covemor-general  then  acted  to  interfere,  and  British  officers 
had  frequently  to  stand  by,  and,  by  not  interfering,  to  give  a 
sort  of  sanction  to  the  sacrifice.  When  later  the  servants  of 
tbe  East  India  company  began  to  assume  a  more  direct  responsi- 
bility for  the  government  of  the  country,  many  suggestions 
for  legislative  interference.    But,  acting  on  the 


salutary  prindple  that  it  was  unwise  to  interfere  in  any  way 
with  the  religion  of  the  people,  the  government  abstained  from 
doing  so.  In  the  meantime  a  considerable  body  of  opinion, 
against  the  practice  had  grown  up  amongst  Hindus  themsdves, 
and  at  lengUi  the  government  thought  it  safe  to  interfere.  By 
Regulation  XVII.  of  1829  widow-burning  was  declared  to  be 
a  criminal  offence.  The  measure  produced  no  serious  opposi- 
tion. There  was  hardly  a  single  prosecution  under  this  Regula- 
tion; and  from  this  time  the  practice  of  widow-burning  has 
entirely  disappeared  from  that  part  of  India  which  is  under 
British  rule. 

There  are  certain  peculiarities  in  the  relation  of  father  and 
son  in  India  which  have  given  rise  to  the  suggestion  that  there 
is  no  rdationship  between  sonship  and  marriage,  ^^  , 
and  that  the  notion  of  sonship  in  India  is  founded  ^jj^, 
entirdy  on  that  of  ownership — ownership  of  the 
mother  and  a  consequent  ownership  of  the  child.  But  the 
arguments  by  which  this  view  is  supported  do  not  appear  to  be 
suffident.  The  rights  of  a  father  over  his  son,  and  of  a  husband 
over  his  wife  are,  it  is  trae,  so  far  like  the  rights  of  ownership 
that  both  are  in  the  nature  oi  rights  in  rem — that  is,  they  are 
available  against  any  person  who  infringes  them;  but  it  is 
contrary  to  established  usage  to  speak  of  rights  over  a  free 
person  as  rights  of  ownership,  and  no  one  is  prepared  to  say  that 
the  wife  or  child  are  slaves  of  the  father.  There  is  no  reason  for 
abandoning  in  India  the  ordinary  view,  that  sonship  depends 
on  marital  cohabitation  between  the  father  and  mother.  There 
are  imdoubtedly  in  certain  spedal  and  exceptional  cases  methods 
of  acquiring  sons  otherwise  than  by  marital  cohabitation.  But 
these  contrivances  can  only  be  resorted  to  when  there  is  no  son 
by  marriage,  and  the  fiction  which,  as  we  shall  see,  is  resorted 
to  to  conceal  the  tme  nature  of  these  contrivances,  would  be 
entirely  meaningless,  as  would  most  of  the  rules  which  regulate 
them,  if  sonship  in  general  was  based  entirely  on  ownership. 
There  were  at  one  time  more  contrivances  than  there  are  now 
for  supplying  the  want  of  male  issue  by  marriage.  At  one  time 
a  son  could  be  begotten  for  a  man  who  was  dead  by  cohabitation 
of  his  widow  with  a  member  of  his  family  or  perhaps  even  with 
a  stranger.  This  is  generally  looked  upon  as  a  survival  of  poly- 
andry. But  this  practice,  though  alluded  to  in  the  Laws  of  Manu 
as  still  subsisting,  is  now  entirely  obsolete.  So  there  was  a 
ciistom  at  one  time  by  which  a  father  could  appoint  a  daughter 
to  raise  up  male  issue  for  him.  The  head  of  the  family  could 
also,  if  he  had  no  son  bom  in  wedlock,  accept  as  his  own  any 
chUd  bora  in  his  house  whose  mother  was  not  known  or  not 
married.  So  he  could  accept  as  his  own  the  son  of  his  wife  bom 
before  marriage,  or  the  son  of  lus  concubine.  In  the  last  three 
cases  he  may  have  been,  and  probably  was,  himself  the  father. 
But  none  of  these  contrivances  for  procuring  a  son  is  now  in  use. 
The  only  contrivance  now  employed  lor  procuring  a  son,  in  the 
absence  of  one  bom  in  wedlock,  is  by  taking  into  the  family 
the  son  of  another  man  who  is  willing  to  part  with  him.  This  is 
called  adoption.  There  are  two  kinds  of  adopted  sons:  one 
called  dattaka  and  the  other  kritrima.  The  former  is  in  use 
all  over  India;  the  latter  only  in  Mithila.  The  following  rules 
apply  to  the  dattaka  bom  of  adoption:  A  man  can  only  adopt 
who  is  without  issue  capable  of  inheriting  his  property,  of 
performing  the  funeral  ceremonies  for  himself,  and  of  making 
the  necessary  offerings  to  his  ancestors.  A  woman  cannot  adopt. 
But  by  the  authority  of  her  husband,  and  acting  on  his  behalf, 
she  may  select  a  son  and  recdve  him  into  the  family.  A  man 
can  adopt  a  son  without  his  wife's  assent;  nevertheless,  the  son 
when  adopted  becomes  the  son  of  both  parents. 

Hindus  consider  it  a  grievous  misfortune  that  the  line  of  male 
descent  should  be  broken.  The  due  performance  of  the  sacrificial 
offerings  to  the  dead  is  thereby  intermpted.  Probably  this 
explains  the  great  latitude  given  in  some  parts  of  India  to  the 
widow  to  adopt  a  son  on  behalf  of  her  husband  in  case  he  has 
died  sonless.  There  is  a  text  which  says,  "  Nor  let  a  woman 
^ve  or  accept  a  son  unless  with  the  assent  of  her  lord."  But  the 
lawyers  of  western  India  do  not  consider  that  any  express 
pennisaaon  to  adopt  Is  necessary,  and  take  it  for  granted  that  she 
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always  has  that  pennissioii.  In  Southern  India,  also,  the  widow 
may  adopt  without  express  permission,  but  the  sapindas  must 
give  their  sanction  to  make  the  adoption  valid.  Elsewhere  the 
words  have  received  their  natural  interpretation,  namely,  that 
the  husband  must  in  some  way  indicate  his  intention  that  his 
widow  should  have  authority  to  adopt.  The  only  person  to 
whom  an  authority  to  adopt  can  be  given  is  the  wife  or  widow; 
and  no  widow  can  be  compelled  to  exercise  her  power  to  adopt 
if  she  does  not  wish  to  do  so.  The  father  has  absolute  power 
to  give  away  his  son  in  adoption  even  without  the  consent  of  his 
wife.  But  her  consent  is  generally  asked  and  obtained  before 
the  son  is  given.  After  the  father's  death  the  widow  may  give 
a  son  in  adoption.  The  rule  which  in  former  times  rendered  it 
necessary  that  the  nearest  male  sapinda  should  be  adopted  is 
obsolete,  and  the  adoption  of  a  stranger  is  valid,  although  nearer 
relatives  otherwise  suitable  are  in  existence.  A  man  may  adopt 
any  child  whose  mother  he  could  have  married  if  she  had  been 
single;  if  he  could  not  have  done  so,  then  he  cannot  adopt  her 
chUd.  The  reason  given  in  the  text  is  that  the  adopted  son  must 
bear  the  resemblance  of  a  son.  This  recalls  the  dictum  of  the 
Roman  law—adoptio  tuUuram  imitatur.  The  adopted  son  and 
the  adopting  father  must  be  of  the  same  caste.  The  period 
fixed  for  adoption  by  the  three  higher  castes  is  before  the  cere- 
mony of  upandyana,  or  investiture  of  the  child  with  the  thread 
which  these  castes  always  wear  over  the  left  shoulder.  For 
Sudras,  who  have  no  thread,  the  period  is  prior  to  the  marriage 
of  the  duld.  There  has  been  much  difference  of  opinion  as  to 
whether  an  only  son  can  be  given  and  received  in  adoption. 
It  is  now  settled  that  the  texts  which  discountenance  this 
adoption  do  not  constitute  a  prohibition  which  the  law  will 
enforce. 

There  is  sometimes  a  difficulty  in  ascertaining  whether  or  no 
an  adoption  has  actually  taken  place.  There  must  be  a  final 
giving  and  receiving  of  the  child  in  adoption,  and  for  Sudras 
nothing  more  is  required.  For  the  twice-born  classes  it  is  not 
finally  settled  whether  any  religious  ceremony  is  actually 
necessary  in  order  to  render  the  adoption  valicL  But  some 
religious  ceremony  in  almost  all  oses  accompanies  the  adoption, 
so  that  the  absence  of  any  such  ceremony  will  always  raise  a 
suspicion  that  the  adoption,  thou^  it  may  have  been  contem- 
plated and  some  steps  taken  towards  it,  had  not  "been  finally 
completed.  If  an  adoption  were  in  itself  invalid,  no  acquiescence 
and  no  lapse  of  time  could  make  it  valid — ^just  as  an  invalid 
marriage  could  not  be  similarly  validated.  But  acquiescence 
by  the  family  would  hf  strong  evidence  of  the  validity  of  an 
adoption,  and  the  rules  of  limitation  by  barring  any  suit  in  which 
the  question  could  be  raised  might  render  the  adoption  practically 
unavailable. 

The  kritrima  adoption  b  altogether  different;  although  the 
adopted  son  performs  the  ceremonies  for  his  adopting  father's 
family,  and  has  a  right  to  succeed,  he  is  nevertheless  not  cut  off 
from  his  own  family.  A  person  of  any  age  may  be  adopted,  and 
he  must  be  old  enough  to  be  able  to  consent  to  the  adoption,  as 
without  thisi  consent  it  cannot  take  place.  In  this  form  a  female 
can  adopt,  and  no  ccgremonies  are  required. 

Authorities. — Hindu  Law:  J.  D.  Mayne,  Hindu  Law  (London, 
1893):  Colebrooke's  Treatises  on  tie  Hindu  Law  of  Inheritance 
(Calcutta,  1810);  Stokes's  Hindu  Law  Books  (Madras,  1865);  West 
and  Buhlcr,  A  Digest  of  tie  Hindu  Law  of  Inheritance  (Bombay, 
1878):  Jogendra  Nath  Bhattacharya,  A  Commentary  on  Hindu 
Law  (Calcutta,  1894);  Raikumar  Sarvadhikari,  Principles  of  the 
Hindu  Law  of  Inheritance  (Calcutta,  18832;  Gooroodass  Banerjee, 
The  Hindu  Law  of  Marriagfs  and  Stridhana  (C^akutta,  1896) ;  Jogendra 
Chundar.  Principles  of  Hindu  Law  (Calcutta,  1906). 

5.  Mahommedan  Law. — The  Mahomroedan  law  is  always 
spoken  of  by  Mahommedans  as  a  sacred  law,  and  as  Contained 
in  the  Koran.  But  the  Koran  itself  could  not  have  supplied 
the  wants  even  of  the  comparatively  rude  tribes  to  whom  it  was 
first  addressed.  Still  less  has  it  proved  sufficient  to  satisfy  the 
requirements  of  successive  generations.  No  doubt  the  great 
veneration  which  Mahommedans  have  for  the  Koran  has  caused 
them  to  be  less  progressive  than  members  of  other  religious 
-^'eeds.    But  in  human  affairs  yome  change  is  inevitable,  and 


the  law  of  the  Koran,  like  other  sacred  laws,  has  had  to  nnderfo 
the  supplementary  and  transforming  influence  <rf  custom  and 
interpretation,  though  not  of  legislation.  This  direct  metlud 
of  changing  the  law  by  human  agency,  natural  and  simple  as 
it  appears  to  us,  is  scarcely  acknowledged  by  Orientals  evea 
in  the  present  day,  except  in  the  tare  instances  in  which  it  has 
been  forced  upon  them  by  We^em  authority.  Bat  besides 
custom  and  interpretation,  another  influence  of  a  special  kind 
has  been  brought  to  bear  upon  Mahommedan  law.  Besides  thou 
utterances  which  the  Prophet  himself  announced  as  the  inspired 
message  of  God,  whatever  he  was  supposed  to  have  said  and 
whatever  he  was  supposed  to  have  done  have  been  rdied  upoo 
as  furnishing  a  rule  for  guidance.  This  tradition  (ximmm)  is  only 
to  be  accepted  if  it  can  be  traced  up  to  a  narrator  at  first  hand, 
though  it  would  be  rash  to  say  that  the  chain  of  evidence  is 
always  very  strong.  Mahommedans  also,  in  support  of  a  kgal 
rule  for  which  there  is  no  direct  authority,  resort  to  the  argumcat 
from  analogy  {kiyas).  The  principle  involved  in  a  rule  for  whkh 
authority  can  be  quoted  is  extended  so  as  to  cover  other  analogous 
cases.  There  have  also  been  accepted  amongst  Mahommedans, 
as  authoritative,  certain  opinions  (m  points  of  law  deiivertd 
by  those  who  were  actual  companions  of  the  Prophet;  these 
opinions  are  q>oken  of  collectively  undor  the  name  of  ijm&. 
Some  of  these  methods  of  extending  and  modifying  the  law  have 
produced  changes  which  it  would  be  very  difficult  to  rccoaio^ 
with  a  strict  adherence  to  the  language  of  the  Koran  (sec  the 
Introduction  to  the  Corps  de  Droit  OUouusn,  by  George  Yoozif ; 
Oxford,  X905).  The  Mahommedans  of  India  generally  are 
Sunnites  of  the  Hanafite  schooL  The  two  principal  authorities 
on  Mahommedan  law  to  which  recourse  is  had  by  the  oovits 
in  India  are  the  Hedaya  and  the  Futwa  AlumgirL  The  Heda}-a 
was  translated  into  English  by  Mr  Hamilton.  The  Fntva 
Alumgiri  was  compiled  under  the  orders  of  the  emperor 
Aunmgzib  Alumgir.  It  is  a  collection  of  the  opinions  of  lesmed 
Mahommedans  on  points  of  law.  It  has  not  been  translaicd. 
but  it  forms  the  basis  of  the  Digest  of  Mahommedan  Lam  cooopikd 
by  Neil  Baillie.  The  Mahommedan  Uw,  like  the  Hindu  lav, 
is  a  personal  law.  It  is  essentially  so  in  its  nature.  Penoes 
of  any  other  religion  are  to  a.  large  extent  outside  its  pak.  And 
in  India,  in  civil  matters,  its  application  has  been  expressly 
limited  to  Mahommedans.  At  one  time  endeavour  was  made 
to  administer  the  Mahommedan  criminal  hiw  as  the  geaetal 
territorial  law  of  India,  but  it  had  constantly  to  be  amended, 
and  it  was  at  length  abolished  and  the  penal  code  substituted. 
To  be  a  Mahommedan,  and  so  to  claim  to  be  governed  by  the 
Mahommedan  law,  it  is  necessary  to  profess  the  Mahoramedaa 
faith. 

All  that  we  find  on  the  subjea  of  intesute  succession  in  the 
Koran  are  certain  directions  as  to  the  shares  which  certain 
members  of  the  family  are  to  take  in  the  esUte  of 
their  deceased  relative,  ^o  far  as  they  go,  these  are 
rules  of  distribution — that  is  to  say,  they  depend,  not 
on  consanguinity  only,  but  on  certain  equitable  consideratJooa. 
by  which  rules  founded  on  consanguinity  are  modified.  But  these 
latter  rules,  though  nowhere  Uud  down  in  the  Koran,  still  pUy 
a  large  part  in  Mahommedan  law.  There  can  be  no  doubt  Uu: 
they  represent  the  pre-existing  Arabian  custom,  which  it  was  not 
the  intention  of  the  Prophet  to  di^lace,  but  only  to  ruuc^j. 
The  claimants  under  these  rules  take  whatever  is  left  after  tbe 
specific  shares  assigned  by  the  Koran  to  individual  mcmben 
of  the  family  have  been  satisfied;  if  in  any  case  there  are  bo 
such  shares,  they  take  the  whole.  The  Arabic  term  for  tt  ^ 
class  of  heirs  is  asahah^  which  literally  means  persons  oonsecied 
by  a  ligament.  The  term  used  by  English  writers  is  "residiiaries  ' 
but  this  description  of  them  has  the  disadvantage  that  it  cntireiy 
loses  si^t  of  the  connexion  on  which  the  dakn  to  succeed  is 
based.  They  would  be  more  correctly  described  as  the  **  agnates  " 
of  the  deceased,  but  the  term  "  residuaries  "  is  too  firmly  csi£b> 
lished  to  be  displaced.  Those  persons  who  take  a  share  of  t^ 
property,  under  the  specific  rules  Lud  down  in  the  Kocaa,  «< 
call  "  sharers,"  and  this  word  has  acquired  a  technical  meaaisg; 
I  it  is  not  usAd  to  describe  those  who  can  daim  a  portioo  of  the 
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ctUte  in  any  other  way.  It  is  hardly  likdy  that  females,  or 
relatives  through  females,  had  any  claim  to  the  succession  under 
any  Arabian  custom,  nor,  except  so  far  as  they  are  made  sharers, 
nre  they  reoogniaed  by  the  Koran  as  having  a  title  to  succeed. 
The  proper  description  of  this  class  of  persons  is  aavi^ul-crkam, 
ije.  "uterine  kindred/'  and  they  have,  in  default  of  other  heirs, 
established  a  daim  to  succeed.  English  writers  have  erroneously 
called  them  "  distant  kindred/'  but  distance  has  nothing  to  do 
with  the  matter. 

There  is  no  right  of  primogeniture  under  Mahommedan  law; 
there  is  a  general  preference  of  males  over  females,  and  if  males 
and  females  take  together  as  rcsiduaries  by  an  express  provision 
of  the  Koran,  each  male  takes  as  much  as  two  females^  Females 
are  also  expmsly  forbidden  by  the  Koran  to  tak^  more  than 
two-thirds  of  the  property;  but  in  the  application  of  these  two 
rules  the  shares  of  the  mother  and  the  wife  are  not  included. 
No  perKm  can  claim  to  take  any  portion  of  the  property  who 
traces  his  relationship  to  the  deceased  through  a  living  person,  but 
this  rule  does  not  apply  to  brothers  and  sisters  whose  mother 
is  alive.  If  several  persons  all  stand  in  the  same  degree  of 
relationship  to  the  deceased,  they  take  equally,  per  caput  and 
not  per  stirpem. 

It  will  now  be  convenient  to  state  the  rules  for  finding  which 
of  the  agnates  take  as  residuaries  of  the  deceased.  These  are, 
in  ordinary  circumstances,  the  male  agnates  only,  and  the  rule 
in  question  depends  upon  a  classification  of  the  male  agnates 
which  b  common  in  other  parts  of  the  world.  Every  family 
consisting  of  several  generations  of  male  agnates  may  be  broken 
up  into  groups,  each  of  which  has  a  separate  common  ancestor 
of  its  own.  Thus,  suppose  A  to  be  the  person  from  whom  the 
descent  b  to  be  traced.  A  belongs  to  a  large  group  of  persons, 
all  of  whom  are  males  descended  from  a  common  ancestor  D. 
But  A  and  hb  or  her  own  male  descendants  form  a  smaller 
group,  which  we  may  call  the  group  A.  Thb  b  the  first  class 
of  male  agnates  of  A.  Then  suppose  A  to  be  the  son  or  daughter 
of  B,  excluding  those  who  are  descendants  of  A,  and  as  such 
included  in  the  first  class,  the  remaining  male  descendants  of  B 
will  form  the  second  class  of  male  agnates  of  A.  In  like  manner 
we  get  a  third  class  of  male  agnates  of  A  who  are  descendants 
of  C,  excluding  those  who  are  descendants  of  A  or  B;  and  a 
fourth  class  of  male  agnates  of  A  who  are  descendants  of  D, 
excluding  those  who  are  descendants  of  A,  B,  or  C.  This  classic 
fication  can  obviously  be  carried  through  as  many  generations 
as  we  please.  Mahommedan  Uiwyers  adopt  thb  classification 
with  (mly  one  difference.  Between  the  first  and  second  classes 
they  interpose  a  class  consisting  entirely  of  the  direct  male 
ancestors,  which  they  call  the  "  root,"  so  that  the  male  descend- 
ants of  A  (the  person  whose  heirs  are  in  question)  would  be  the 
lint  dass  of  residuaries.  B,  C,  D,  &c.,  would  be  the  second  class 
of  residuaries;  the  male  descendants  of  B,  other  than  the 
descendants  of  A,  would  be  the  third  class  of  residuaries;  the 
male  descendants  of  C,  other  than  the  descendants  of  B  and  A, 
would  be  the  fourth  class  of  residuaries,  and  so  on.  In  order 
to  find  the  residuaries  who  are  to  succeed,  we  have  only  to  take 
the  classes  in  their  order,  and  of  the  highest  dass  which  b 
represented  to  select  the  nearest  to  the  deceased.  If  there  are 
seversl  who  are  equidbtant,  they  will  take  equally  per  caput. 

Tht  sharen  are,  of  course,  those  to  whom  a  share  b  assigned 
by  the  Koran.  They  are  (i)  the  father,  (s)  lineal  male  ancestors, 
whom  Mahommedans  call  the  "  true  grandfathers,"  (3)  uterine 
half 'brothers,  L£.  the  half-brothers  by  the  mother,  (4)  daughters, 
(s)  daughters  of  a  son,  or  other  direct  male  descendant,  whom 
we  call  daughters  of  a  son  how  low  and  soever,  (6)  the  mother, 
(7)  true  grandmothers,  f.«.  female  ancestors  into  whose  line  no 
fnak  except  a  lineal  male  ancestor  enters,  (8)  full  sbters,  (9) 
€onsaagninehalf-sbters,i<.half-sbtersby  the  father,  (10)  uterine 
half -sisters,  (11)  the  husband,  (12)  the  wives.  The  right  to  a 
share  and  the  amount  of  it  depends  upon  the  state  of  the  famOy. 
Under  Mahommedan  law  tiot  only,  as  dstwhere,  the  nearer 
relative  cxdudcs  the  more  remote,  but  there  are  special  lules  of 
total  or  partial  exduston  arising  out  of  the  equitable  considera- 
lUpoa  which  all  rules  of  dbtribution  are  based. 


These  rules  are  best  shown  by  taking  the  case  of  each  member 
of  the  family  in  turn,  and  at  the  same  time  it  will  be  useful  to 
explain  the  general  position  of  each  member.  First,  the  sons. 
They  take  no  share,  but  they  are  first  in  the  first  class  of  residu- 
aries, and  their  position  b  a  very  strong  one;  they  exdude 
entirely  sbters  and  daughters  from  a  share,  and  they  reduce 
considerably  the  shares  of  the  husband,  the  widows,  and  the 
mother.  The  position  of  the  other  male  descendants  b  very 
similar  to  that  of  the  sons.  They  are  not  sharers;  they  are 
residuaries  of  the  first  dass,  and  will  take  as  such  if  the  inter- 
mediate persons  are  dead.  They  reduce  the  shares  oi  some 
of  the  sharers,  but  not  to  the  same  extent  as  the  sons.  The  father 
b  a  residuary  of  the  second  dass,  and  the  first  in  that  class. 
But  he  b  also  a  sharer,  and  as  such  is  entitled  to  a  share  of  one- 
sixth.  He  can  take  in  both  capacities.  The  father's  father  is 
also  a  residuary  of  the  second  class,  and  he  b  a  sharer,  entitled 
to  a  share  of  one-sixth,  but  of  course  he  cannot  take  dther  as 
sharer  or  residuary  if  the  father  b  alive.  The  position  of  any  true 
grandfather  b  analogous.  An  only  daughter  takes  as  sharer 
one-half  of  the  property,  two  or  more  daughters  take  one-third 
between  them.  But  sons  exdude  daughters  from  a  share,  and 
they  would  get  nothing.  Naturally  this  was  considered  unjust, 
and  a  remedy  has  been  found  by  making  the  daughters  what 
are  called  "  residuaries  in  right  of  thdr  brothers,"  each  daughter 
taking  half  of  what  a  son  takes.  The  mother  gets  a  share  of 
one-sixth  when  there  b  a  child  of  the  deceased,  or  a  child  of  any 
son  how  low  and  soever;  also  when  there  are  two  or  more 
brothers  or  sbters.  In  any  other  case  her  share  b  one-third. 
If,  however,  the  wife,  or  the  husband  (as  the  case  may  be), 
and  the  father  are  alive,  the  share  of  the  mother  b  only  one-third 
of  what  remains  after  deducting  the  share  of  the  husband  or  the 
wife.  The  brother  b  never  a  sharer.  He  b  a  residuary  of  the 
third  dass,  and  he  excludes  some  sharers.  The  daughters  of  a 
son  how  low  and  soever  get  a  share  of  two-thirds  between  them 
if  there  are  several;  if  there  b  only  one  she  gets  one-half.  But 
the  daughters  of  a  son  areexduded  by  any  direct  male  descendant 
who  b  nearer  to  the  deceased  than  themselves,  or  at  the  same 
dbtance  from  him.  If,  however,  they  are  excluded  by  a  person 
who  b  at  the  same  dbtance  from  the  deceased  as  themselves, 
Mahommedan  lawyers  again  say  that  they  come  in  as  residuaries 
in  right  of  that  person,  each  female  aS  usual  taking  half  as  much 
as  each  male.  Of  course  the  daughters  of  a  son  may  also  be 
excluded  by  the  daughters  having  exhausted  the  two-thirds 
allotted  to  females.  A  single  sbter  takes  a  share  of  one-half; 
several  sbters  take  two-thirds  between  them.  Sbters  are 
exduded  from  a  share  by  any  residuary  of  the  first  dass,  and 
their  own  brothers  also  exdude  them,  but  in  the  latter  case  they 
take  as  residuaries  in  right  of  their  brothers,  each  sbter  taking 
half  what  a  brother  takes.  So,  again,  the  sbters  may  be  exduded 
from  a  share  by  the  daun^ters  or  daughters  of  sons  having 
exhausted  the  two-thirds  allotted  to  females,  and  the  residue 
would  go  to  the  nearest  male  agnate — that  b,  the  uncle  or  the 
nephew  of  the  deceased,  or  some  more  dbtant  relative.  To 
prevent  thb  Mahommedan  lawyers  say  that  in  this  case  the 
sbters  are  residuaries,  basing  their  assertion  upon  a  somewhat 
vague  tradition.  The  share  of  the  husband  in  the  property 
of  the  wife  b  one-fourth  if  there  are  surviving  children,  one-half 
if  there  are  none.  The  share  of  the  widow  in  the  property  of  her 
deceased  husband  b  one-eighth  if  there  are  surviving  children, 
one-fourth  if  there  are  not.  The  nearest  true  grandmother  takes 
a  share  of  one-sixth.  If  there  are  several  equidbtant,  they  take 
one-sixth  between  them.  The  uterine  half-brothers  take  a  share 
of  one-third  when  there  b  only  one,  but  they  are  exduded  by 
any  direct  descendant  and  by  any  direct  male  ascendant.  Uterine 
half-sisters  are  in  the  same  position  as  uterine  half-brothers. 
Consangtune  half-brothers  are  residuaries  of  the  same  class 
as  brothers,  but  only  take  in  default  of  full  brothers.  Con- 
sanguine half-sbters  take  a  share  of  two-thirds,  or  if  there  b  only 
one  she  takes  a  share  of  one-half.  But  if  there  b  a  full  sbter 
also,  the  full  sbter  takes  one-half,  and  the  consanguine  sbters 
one-sixth  between  them.  The  consanguine  half-sisters,  like  the 
full  sbters,  are  exduded  from  a  share  by  the  children  and  the 
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Dather  of  the  deceased,  and  also  by  full  brothen  and  conaangirine 
brothers;  but  in  the  last  case  they  come  in  again  as  Rsiduaries, 
taking  half  what  a  brother  takes; 

The  sharers  must  of  course,  unless  ezduded,  be  all  satisfied 
before  anything  is  taken  by  the  residuaries.  But  the  sharers 
may  not  only  exhaust  the  property;  there  may  not  be  enough 
to  satisfy  all  the  claimants.  Thus,  if  a  man  died  leaving  a  wife, 
a  mother  and  two  daughters,  the  shares  are  one-fourth,  one- 
sizth  and  two-thirds,  and  the  sum  of  the  shares  being  greater 
than  unity,  they  cannot  all  be  satisfifd.  The  difficulty  is  met 
by  decreasing  the  shares  rateably,  in  other  words,  by  increasing 
the  common  denominator  of  the  fractions  so  as  to  produce  unity; 
hence  the  process  is  called  the  "  increase."  The  converse  case 
arises  when  the  shares  of  the  sharers  do  not  exhaust  the  property, 
but  there  are  no  residuaries  to  take  what  remains.  It  has  been 
doubted  whether  the  residue  does  not  fall  to  the  government  as 
bona  vacantia.  But  it  is  now  settled  that  the  surplus  is  to  be 
divided  rateably  amongst  the  sharers  in  proportion  to  their 
•shares.  The  process  is  called  the  "  return."  The  husband  and 
the  wife  are  excluded  from  the  benefit  of  the  return.  If  there 
are  no  sharers,  the  whole  estate  will  go  to  the  residuaries.  If 
there  are  neither  sharers  nor  residuaries,  it  will  go  to  the  (so- 
caUed)  distant  kindred.  Their  claim  is  strong  on  equitable 
grounds,  as  some  of  them  are  very  near  relations;  such,  for 
example,  as  a  dau^ter's  children  or  a  sister's  children.  Never- 
theless their  claim  has  been  doubted,  and  i%  must  be  admitted 
that  there  is  no  very  clear  ground  upon  which  it  can  be  based. 
They  are  not  mentioned  as  sharers  in  the  Koran,  and  it  is  not 
very  clear  how,  as  cognates,  they  could  have  been  recognixed 
by  any  ancient  Arabian  custom.  However,  their  daim  is  now 
well  established,  and,  in  default  of  both  sharers  and  residuaries, 
they  succeed  on  a  plan  somewhat  resembling  that  on  which 
male  agnates  are  daissified  as  readuaries.  If  all  the  claimants 
iail  the  property  goes  to  the  government,  but  there  is  one  peculiar 
case.  Supposing  a  man  dies  leaving  a  widow,  or  a  woman  dies 
leaving  a  husband,  and  no  other  relative.  There  is  then  a  residue 
and  no  one  whatever  to  take  it,  as  the  husband  and  wife  are 
excluded  from  the  return.  Strictly  speaking,  it  would  fall  to 
the  government  as  bona  vacantia,  but  the  daim  is  never  made, 
and  would  now  be  considered  as  obsolete,  the  husband  or  wife 
being  allowed  to  take  the  property. 

>■  Under  Mahommedan  Uiw  there  are  certain  grounds  upon 
which  a  person  who  would  otherwise  succeed  as  heir  to  a  deceased 
person  would  be  disqualified.  These  grounds  are — (x)  that  the 
claimant  slew  the  deceased  by  an  act  which,  under  Mahommedan 
law,  would  entail  expiation  or  retaliation,  and  this  Would  indude 
homidde  by  misadventure;  (a)  that  the  daimant  is' a  slave; 
(3)  that  he  is  an  infidel,  «\e.  not  of  the  Mahommedan  faith.  The 
second  impediment  cannot  now  have  any  application  in  India; 
the  third  has  been  removed  by  Act.ai  of  1850.  There  is  a  rule 
of  Mahommedan  law  that  if  two  persons  die  in  circumstances 
which  render  it  impossible  to  determine  which  died  first, 
as,  for  example,  if  both  went  down  in  the  same  ship,  for  the 
purposes  of  succession  it  is  to  be  a.ssnmcd  that  both  died 
simultaneously. 

i  Mahommedan  lawyers  appear  always  to  have  recognized 
the  validity  of  wills,  and  they  are  said  to  be  recognized  by  a 
passage  in  the  Koran.  But  the  power  of  testamentary 
disposition  is  restricted  mthin  very  narrow  limits. 
It  only  extends  to  one-third  of  the  property  after  the 
payment  of  debts  and  funeral  expenses.  There  is  no 
hint  of  this  restriction  in  the  Koran,  and  it  re^s  upon  tradition. 
If  the  one-third  has  been  exceeded  the  legades  must  be  reduced 
rateably.  The  heirs,  however,  by  assenting  to  the  l^ades, 
may  render  them  valid  even  though  they  exceed  the  prescribed 
amount.  There  is  no  restriction  as  to  the  form  of  making  a  will; 
it  may  be  dther  oral  or  writtdi.  A  legacy  cannot  be  given  to  an 
heir.  Mahonunedan  law  contains  some  very  simple  and'  wise 
provisions  for  preventing  the  reckless  and  often  unjust  disposi- 
tions of  property  which  persons  are  apt  to  make  upon  the 
approach  of  death.  A  man  who  is  "sick,"  that  is,  who  is 
suffering  from  illness  which  ends  in  death,  can  only  give  away 


one-third  of  hispropoty;  aAd  if  he  has  also  made  a  will  contain- 
ing legades,  the  gifts  and  the  legades  must  be  added  together 
in  the  computation  of  the  disp(»able  one-third.  So  k>Dg  as 
slaves  had  a  money  value,  the  value  of  the  slaves  liberated  by  a 
man  on  his  deathbed  was  also  induded,  which  reminds  us  of  the 
Lex  Puria  Caninia  of  the  Roman  law.  Another  transactioB 
by  which  the  restriction  on  the  testamentary  power  might  be 
duded  is  that  called  mahabat.  By  this  is  meant  a  transactMo 
in  the  form  of  a  sale,  but  which,  from  the  inadequacy  of  the  pdoe 
named,  is  obviously  intended  as  a  gift.  If  such  a  transactioB  is 
entered  into  during  "sickness,"  the  loss  to  the  estate  would 
have  to  be  reckoned  in  computing  the  duqxisable  me-third. 
ButtheiMiuiftaftransactiontakesprKedenceoflegades.  Another 
obvious  mode  of  duding  the  restriction  on  the  teatamentary 
power  is  the  acknowledgment  by  a  man  on  his  deathbed  <d  a 
fictitious  debt;  and  it  would  seem  that  such  acknoiriedgmects 
ought  to  have  been  put  under  restriction.  But  MahMunedass, 
like  other  Orientals,  have  a  useful,  though  possibly  asoperstitiocs^ 
dread  of  leaving  the  debts  of  a  deceased  person  unpaid,  and  ii  is 
this,  no  doubt,  which  has  prevented  their  questioning  the 
deathbed  acknoiriedgment  of  a  debt,  even  though  there  is  every 
reason  to  believe  it  to  be  fictitious.  All  that  has  been  done  a  to 
prescribe  that  debts  of  health  should  be  paid  before  debts  <tf 
sickness,  and  that  debts  cannot  be  acknowledged  by  a  side  man 
in  favour  of  an  heir. 

When  a  Mahommedan  dies,,  the  funeral  expenses  and  the 
creditors  must  first  be  paid;  tjien  the  legatees,  then  the  claims 
of  the  sharers,  and,  lastly,  those  of  the  residuaries; 
or,  if  there  are  neither  sharers  nor  residuaries,  those 
of  the  (so-called)  distant  kindred.  The  administration 
of  the  estate  need  present  no  difficulties  if  there  are  no  dispotes, 
and  if  there  is  some  one  empowered  to  take  possfsrioo  of  the 
property,  to  get  in  the  debts,  to  satisfy  the  creditois,  and 
distribute  the  assets  amongst  the  various  claimants;  and  sndi  a 
person  may  be  af^Minted  by  a  Mahommedan  in  liis  wHI,  mho 
will  perform  these  duties.  He  is  called  a  wan,  and  he  is  in  a 
position  very  similar  to  an  executor  under  English  law.  Bat  H 
there  is  no  wast,  even  if  there  are  no  diqmtes,  there  may  be  a 
good  deal  of  trouble.  It  would  have  been  in  accordance  with 
the  q>irit  of  Mahommedan  law,  and  with  general  prindpJcs  ol 
equity,  if  an  officer  of  the  courts  established  under  British  rale 
had  been  regularly  empowered  to  take  possession  of  the  piot>en^. 
and  to  take  such  measures  as  were  necessary  to  ensure  aO  the 
daimants  being  satisfied  in  their  proper  order.  But  this  view 
of  their  powers  has  not  been  taken  by  the  courts  In  In&; 
recently,  however,  they  have  been  enabled  by  kgislatioo  to 
grant  the  power  of  administering  the  estate  to  a  single  pemn. 

There  is  scarcdy  any  part  of  Eurc^  or  Asia  where  the  creation 
of  fictitious  relationships  is  altogether  unkiMwn.  In 
cases  the  object  of  the  creation  is  simply  to  obtain  an 
hdr.  This  is  the  object  of  ad<^on  amongst  OKMiem 
Hindus,  and  it  is  this,  no  doubt,  which  has  led  some 
persons  to  speak  of  Hindu  adoption  as  a  rudimentary 
wilL  But  adoption,  as  such,  has  never  obtained  a  looting  is 
Mahommedan  law.  The  fictitious  relationships  which  that  law 
recognizes  are  based  upon  a  different  idea.  There  was  in  caiiy 
times  a  widespread  notion  that  every  man  must  bdong  to 
some  family  dther  as  a  freeman  or  a  slave.  The  family  to  whkh 
a  slave  bdongs  is  always  that  of  his  owner,  and  that  of  a  freeman 
is  generally  indicated  by  his  birth.  But  a  liberated  slave  has  no 
family,  at  least  no  recognized  family;  and  as  he  cannot  stand 
alone,  it  was  necessary  to  attadi  him  to  some  family.  Kov. 
just  as  in  Roman  law  the  freedman  became  a  member  of  his 
master's  family  under  the  relationship  of  patrtmus  and  diens, 
so  in  Mahommedan  law  a  liberated  slave  becomes  a  member  of 
the  master's  famfly  under  the  rdationship  called  i—wfal.  The 
object,  of  course,  was  to  make  the  master's  family  liable  for  the 
consequences  of  the  wrongful  acts  of  the  freed  slave.  As  a 
compensation  for  the  liability  undertaken  by  the  master's 
family,  in  default  of  residuaries  of  the  slave's  own  blood  (who 
can  only  be  his  own  direct  descendants),  the  master's  family 
are  entitled  to  succeed  as  what  are  called  "residuaries  for  ^edal 
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Of  oonne  tlie  idatiooship  of  master  and  slave  cannot 
now  be  aeated,  and  it  is  scarcely  probable  that  any  case  of 
inheritance  could  arise  in  which  it  came  into  question.  The 
relationship  of  wuswalat  may,  under  Mahommedan  law,  also  be 
created  in  a  case  where  a  freeman  is  coi^verted  to  Islam.  From 
a  Mahommedan  point  ci  view  he  then  stands  alone,  and  would 
be  required  to  attach  himself  to  some  Mahommedan  family. 
The  form  of  the  transaction  exactly  indicates  the  nature  of  it. 
The  party  wishing  to  attach  himself  says  to  the  penon  ready  to 
receive  him, "  Thou  art  my  kinsman,  and  shalt  be  my  successor 
after  my  death,  paying  for  me  any  fine  or  ransom  to  which  I 
may  be  liable."  In  thb  case  also  the  family  of  the  person  who 
receives  the  convert  is  entitled,  in  default  of  other  residuaries, 
to  succeed  to  him  as  "  residuaries  for  special  cause."  .But  this 
transaction  can  have  no  meaning  under  English  law,  which  does 
not  recognise  the  joint  responsibility  of  the  family,  and  it  is 
tberefoie  also  obsolete.  In  the  case  of  mawalat  the  rights  of  the 
persons  coooemed  are  not  redprocaL  The  person  received 
gains  no  ri^t  of  inheritance  in  the  family  into  which  he  enters, 
and  incun  no  re^wnsibility  for  their  acts.  An  important  part 
nay  still  be  played  in  Miahommedan  law  by  the  creation  of 
relationshipa  by  acknowledgmenL  Any  such  relationship  may 
be  created,  provided  that  the  parentage  of  the  person  ax±now- 
ledged  is  unknown;  a  perK>n  of  known  parentage  cannot  be 
acknowledged.  The  age,  sex  and  condition  of  the  person 
acknowledged  must  also  be  such  that  the  relationship  is  not  an 
impossible  one;  for,  as  was  said  inthe  Roman  law,  fidio  naiurom 
iwnialm.  The  relationship  thus  constituted  is,  in  the  case  of  a 
father,  mother,  child,  or  wife,  complete,  and  must  be  treated 
for  aU  purposes  as  having  a  leal  existence.  But  in  any  other 
case  the  acknowledgment,  although  good  as  between  the  parties 
thereto,  has  no  effect  upon  the  ri^ts  of  other  parties.  The 
acknowledgment  which  we  have  just  been  considering  contem- 
plates the  possibility  at  any  rate,  andjn  most  cases  the  certainty, 
that  the  relationship  is  entirely  fictitious,  and  has  no  .connexion 
with  any  rule  of  evidence  in  whatever  sense  the  term  is  understood. 
But  thoe  is  a  rule  of  Mahommedan  law  thAt,  in  cases  where  the 
paternity  of  a  child  is  in  dispute,  the  acknowleidgment  of  the  child 
by  the  father  is  conclusive.  Mother  this  would  now  be  main- 
tained in  face  of  the  Evidence  Act  1870,  which  deals  with  cases 
of  conclusive  evidence,  and  expressly  repeals  all  previously 
emting  rules  of  evidence,  may  be  doubtfuL 

Marriage  is  a  transaction  based  upon  consent  between  a 
man  and  a  woman,  or  between  persons  entitled  to  rq>resent 
(*r-rtim.  ^^"'*  '^^  result  of  the  transaction  is  that  certain 
family  reUtionships  involving  legal  rights  and  duties 
are  created  by  the  law,  and  these  are  not  wholly  under  the 
oootrol  of  the  parties.  But  as  to  some  of  them,  to  some  extent 
they  may  be  regulated  by  agreement,  and  it  is  customary 
amongw  Mahommedans  at  the  time  of  a  marriage  to  come  to 
such  an  agreement.  The  only  condition  necessary  to  the  con- 
stituting of  a  valid  marriage  between  perKms  of  full  age  is  the 
consent  of  the  parties.  It  is,  however,  the  practice  to  conclude 
the  transaction  in  the  presence  of  two  males,  or  one  male  and 
two  female  witnesses;  and  the  omission  of  this  formality  would 
always  throw  a  doubt  upon  the  intention  of  the  parties  finally 
to  conclude  a  marriage.  It  is  even  said  that  the  absence  of  such 
witnesses  would  justify  a  judge  in  annulling  the  marriage.  Minors 
of  either  sex  may  be  given  in  marriage  by  their  guardian,  and  the 
transaction  will  be  irrevocable  if  the  guardian  be  the  father  or 
any  direct  male  ascendant.  In  any  other  case  the  marriage 
may  be  repudiated  when  the  minw  arrives  at  the  age  of  puberty, 
bat  the  repudiation  is  not  effectual  until  confirmed  by  a  judge 
of  the  dvil  court.  A  marriage  may  be  conducted  through 
agents.  A  woman  can  have  only  one  husband;  a  man  can 
have  four  wives;  if  he  married  a  fifth  the  marriage  would  be 
annulled  by  a  judge  on  the  application  of  the  woman.  Mahom- 
Bodans  have  a  table  of  prohibited  degrees  within  which  parties 
cannot  marry  not  very  diMimilar  to  that  in  force  in  Great 
Britain.  Nor  can  a  man  be  married  at  the  same  time  to  two 
women  nearly  related  to  iach  other,  as  to  two  sisters.  It  is  also 
considered  that  if  a  woman  take  a  child  to  nuxse  she  contncta 


a  sort  of  maternity  towards  it,  and  that  if  a  boy  and  girl  are 
nursed  by  the  same  woman  they  become  brother  and  sister,  and, 
in  a  general  way,  it  is  said  "  that  whatever  is  prohibited  in 
consanguinity  is  prohibited  in  fosterage";  but  it  is  doubtful 
whether  the  Uiw  goes  so  far.  The  widow,  or  a  divorced  woman, 
is  not  allowed  to  marry  again  during  her  idduL  This  is  a  period 
of  chastity  which  a  woman  is  bound  to  observe  in  order  to  avoid 
confusion  of  issue.  If  she  is  pregnant  it  lasts  until  the  child  is 
bom;  if  not,  then  in  case  of  divorce  it  lasts  throu^  three 
periods  of  menstruation;  if  she  is  a  widow  it  lasts  for  four 
months  and  ten  da3rB.  A  Mahommedan  man  caimot  many  an 
idolatress,  but  Jews  and  Christians  are  not  thereby  excluded, 
because,  although  infidels,  they  are  not  idoUtresses.  A  woman 
is  forbidden  by  Mahommedan  law  to  many  any  one  who  is  not 
a  Mahommedan;  but  if  the  marriage  took  place  in  conformity 
with  the  Act  of  187a  it  might  be  valid,  if  it  amounted  to  a 
repudiation  by  the  woman  of  her  Mahommedanism.  It  is 
important  to  remember,  when  considering  the  validity  of  a 
Mahommedan  marriage,  that  a  distinction  is  drawn  between 
marriages  which  are  sunply  void  (JbatiX)  and  those  which,  can 
only  be  annuBed  by  judidal  decision  {Jarii),  for  such  a  decision 
has  no  retrospective  effect,  so  that  the  children  already  bom  are 
legitimate;  and  if  no  step  is  taken  to  obtain  such  a  decision 
during  the  existence  of  the  marriage,  it  cannot  be  questioned 
afterwardst  What  marriages  are  absolutely  void,  and  what  are 
only  capable  of  being  declared  void,  is  not  very  deariy  settled, 
but  the  evident  leaning  of  Mahommedan  law  is  against  absolute 
invalidity,  and  there  is  strong  authority  for  the  opinion  that  no 
marriages  are  absolutdy  void  except  a  numiage  by  a  woman 
who  has  a  husband  living  and  such  as  are  dedared  to  be  in- 
cestuous. 

A  Mahommedan  has  the  absolute  right  to  divorce  his  wife 
whenever  he  pleases  without  assigning  any  reason  whatever 
for  d<»ng  so.  There  are,  however,  very  strong  sodal  ohmm, 
reasons  which  have  considerable  inffuencein  restraining 
the  arbitrary  exercise  of  the  power.  The  power  to  divorce 
remains  notwithstanding  any  formal  promise  by  the  husband 
not  to  exercise  it,  and  it  is  even  said  that  a  divorce  pronounced 
in  a  state -of  intoxicati<m,  or  by  a  slq)  of  the  tongue,  or  under 
coercion,  is  valid.  The  divorce  can,  however,  be  revoked  by  the 
husban4«  but  not  after  it  has  been  three  times  pronounced, 
or  after  the  iddut  has  been  passed  by  the  womaiL  Nor  can  the 
husband  remarry  his  divorced  wife  unless  she  has  been  again 
married,  and  has  been  again  divorc«i  or  become  a  widow,  and 
the  intermediate  marriage  must  have  been  consummated. 
The  power  to  divorw  a  vdfe  may  be  entrusted  by  the  husband 
to  an  agent  acting  on  his  behalf,  and  this  contrivance  is  some- 
times xnade  use  of  to  enable  a  wonuun's  friends  to  rid  her  of  her 
husband  if  he  ill-treats  her.  The  husband  may  even  empower 
the  wife  to  divorce  herself.  If  the  husband  or  the  wife  riiould 
hai^n  to  die  whilst  the  divorce  is  still  revocable,  he  or  she 
will  inherit;  and  even  a  triple  rq>udiation  pronounced  during 
"  sickness,"  that  is  death-sickness,  will  not  deprive  the  woman 
of  her  inheritance  if  the  iddtU  has  not  been  passed.  Of  course 
there  is  nothing  to  prevent  the  husband  and  the  wife  from 
agreeing  to  a  divorce,  and  to  the  terms  on  which  it  is  to  take 
place,  and  such  an  arrangement  is  very  common.  The  treatment 
of  the  wife  by  the  husband  is  not  a  ground  upon  which  the 
marriage  can  be  dissolved,  but  the  impotence  of  the  husband 
is  a  ground  of  dissolution.  The  courts  in  India  consider  that 
they  have  the  power  under  Mahommedan  law  to  grant  a  decree 
for  the  restitution  of  conjugal  rights. 

Dower  in  Mahommedan  law  is  in  the  nature  of  a  gift  from  the 
husband  to  the  wife  on  the  marriage,  like  the  domUi^  propter 
nuptias  of  the  Roman  law,  or  the  morgjtHgabe  of  q^,,^ 
Teutonic  luttions.  It  may  be  dther  "  prompt,"  that 
is,  payable  at  once,  or  the  payment  of  it  may  be  deferred,  or 
it  may  be  partly  the  one  and  partly  the  other.  The  amount  of 
the  dower  and  the  time  of  payment  ought  to  be  settled  by 
agreement  before  the  marriage  takes  place;  if  this  is  not  done 
tl  sre  is  some  trouble  in  ascertaining  the  rights  of  the  parties. 
It  seems  clear  that  a  woman  is  entitled  as  a  matter  of  right  to 
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what  is  called  a  **  proper  "  dower. '  If  tlie  dower  is  payaUe  at 
once  the  woman  may,  before  consummation,  refuse  herself 
to  her  husband  unless  it  is  paid;  whether  she  can  do  so  after 
consununation  is  doubtfuL  If  the  husband  capridotisly  re- 
pudiates the  wife  before  consummation,  or  the  wife  before 
consummation  repudiates  the  husband  for  his  misconduct, 
then  half  the  dower  agreed  on  must  be  paid.  If  it  is  her  mts- 
condttct  which  has  caused  the  repudiation,  she  is  not  entitled 
to  anything.  Deferred  dower  becomes  payable  on  the  dissolution 
of  the  marriage  either  by  death  or  by  divorce.  Probably  a 
judge,  when  called  iq>on  to  dissolve  or  annul  a  marriage,  could 
make  reasonable  stipulations  as  to  the  dower.  The  dower  is 
the  wife's  own  property,  and,  as  the  wife  is  entirely  independent 
of  the  httd>and  in  ngud  to  her  property,  she  can  sue  him  or 
his  representatives  for  the  dower  like  any  other  creditor.  Mahom- 
medans  generally  before  marriage  enter  into  a  formal  contract 
which  regulates  not  only  the  dower,  but  various  other  matters 
under  the  control  of  the  parties  such  as  the  visits  the  wife  is 
to  pay  or  receive,  the  amount  of  liberty  which  she  is  to  have 
and  so  forth. 

The  right  of  preemption  under  Biahommedan  law  is  the 
right  of  a  third  person,  in  certain  drcumstances,  to  step  in  and 
take  the  place  of  a  buyer,  at  the  same  price  and  on 
the  same  conditions  as  the  buyer  has  purchased. 
It  applies  only  to  the  purchase  of  real  property,  and 
It  can  only  be  exercised  upon  one  of  the  three  following  grounds: 
(i)  That  the  claimant  is  owner  of  property  contiguous  to  that 
sold;  (a)  that  he  is  a  co-sharer  in  the  property  of  which  a  share 
is  being  sold;  (3)  that  he  is  a  participator  in  some  right  over 
the  property,  such,  for  example,  as  a  right  of  way  over  it.  The 
claimant  must  announce  his  daim  as  soon  as  he  hears  of  the  sale, 
and  he  must  follow  up  this  announcement  by  a  further  daim 
in  the  presence  of  witnesses  and  of  the  adler,  or,  if  possession 
has  been  transferred,  of  the  buyer. 

Mahommedan  law,  so  far  as  it  Is  administered  by  the  courts 
of  British  India  for  Sunnites  of  the  Hanafite  school — that  is, 
for  the  great  bulk  of  Mahommedans— has  attained  a  fair  degree 
of  precision,  owing  to  the  care  bestowed  on  their  decisions  by 
the  judges  of  those  courts,  and  the  assistance  derived  from 
Mahommedan  lawyers.  But  much  difficulty  is  experienced 
as  soon  as  we  come  to  deal  with  Mahommedans  of  any  other 
description.  No  doubt  in  India  any  dearly-established  custom 
prevalent  amongst  a  well-defined  body  of  persons  would  be 
recognized,  or  any  rule  of  law  founded  upon  texts  which  they 
accepted  as  authoritative.  But  it  is  not  always  easy  to  deter- 
mine when  these  conditions  have  been  satisfied.  And  to  allow 
Mahommedans  to  set  up  a  standard  of  rights  and  duties  different 
from  that  of  the  bulk  of  their  correligionists  without  this  proof 
would  lead  not  only  to  confusion  but  injustice.  There  is  the 
further  difficulty  that  Mahommedan  law,  as  applied  to  any 
Mahonunedans  except  those  of  the  Hanafite  school,  has  as  yet 
been  comparatively  little  studied  by  modern  lawyers,  so  that 
very  little  that  is  certain  can  be  said  about  it.  There 
is,  however,  a  considerable  body  of  Shiites  in  India 
whose  legal  ^stem  undoubtedly  differs  in  some  material 
particulars  from  that  of  the  Sunnites.  The  Mahonunedans 
of  Oudh  are  generally  Shiites,  and  Shiah  families,  mostly  of 
Persian  descent,  are  to  be  found  in  other  parts  of  India.  The 
following  points  seem  dear.  A  numiage  which  the  parties 
agree  shall  last  for  a  fijred  time,  even  for  a  few  hours  only,  is  a 
valid  marriage,  and  at  the  expiration  of  the  time  agreed  on  the 
marriage  ceases  to  exist.  The  relatives  of  the  deceased,  whether 
male  or  female,  and  whether  tradng  their  connexion  through 
males  or  females,  may  be  shaxiers  or  residuaries.  Both  as  sharers 
and  residxiaries  the  children  can  daim  to  take  the  place  of  their 
parents  in  the  succession  upon  the  prindple  of  what  we  call 
representation.  If  there  are  parents  or  descendants  of  the 
deceased,  and  the  sharers  do  not  exhaust  the  property,  the 
surplus  is  distributed  amongst  the  sharers  of  that  daas  in  pro- 
portion to  their  shares.  If  the  property  is  not  suffident  to  pay 
in  full  the  shares  of  aU  the  sharers,  Uie  shares  do  not  abate 
rateably;  e.^.  as  between  daughters  and  the  parents,  or  the 


husband,  or  the  wife  of  the  deceased  the  mbok  drdnctinn  ii 
made  from  the  daughters'  share. 

AuTBoaiTiBS.— (Mahommedan  Law),  NeH  BaiOie,  Digai  tf 
Makmmmtdam  Law  (London,  1865):  Sir  R.  K.  WDaon,  /slrdSadMS 
fo  tk€  Stmdy  cf  MakommtioM  Lam  (London,  1894);  i>4iuf  ^  Auj^ 
Makommeaam  Law  (London,  1895) ;  Charies  Hamilton,  Tke  Hadeya 
tratuiaUd  (London,  1 791 ) :  Syed  Ameer  Ali,  LKtmrts  am  UaMammaiam 
Lam  (2  vols.,  Calcutta,  1891,  1894);  Mahomed  Yusoof,  Tunn  Lam 
Lectmns  (Calcutta  1895):  Alfred  v.  Kremer,  CMUmgudSckle  deg 
OriaUs  (2  vols..  Vienna.  1875).  (W.  Ma.) 

IXDIAN  ■Uniiy,  THB,  the  great  revolt  of  the  Bengal  native 
army  In  1857,  which  led  to  the  transference  of  Indian  govemmeat 
from  the  East  India  company  to  the  crown  in  1858.  The 
mediate  cause  of  the  Mutiny  was  the  great  disproportion  between 
the  numbers  of  British  and  native  troops  in  India,  which  gave 
the  sepoys  an  exaggerated  notion  of  thdr  power;  its  immediate 
causes  were  a  series  of  drcumstances  whicb  promoted  active 
discontent  with  British  rule. 

During  the  century  which  elapsed  between  the  victory  of 
Plassey  and  the  outbreak  at  Meerut,  the  East  India  compaiqr 
relied  mainly  on  native  troops  with  a  stiffening  of 
British  soldiers— eq)edally  artillery — ^for  the  successful 
conduct  of  its  wars.  The  warlike  Hindu  and  Mahom- 
medan  races  supplied  excellent  fighting  matoial,  when 
led  by  British  officers,  and  the  sqwy  army  took  a  distinguished 
part  in  every  Indian  battle,  from  Assaye  to  Gujarat.  At  the 
dose  of  Lonl  Dalhousie's  administration  (1856)  British  India 
was  hdd  by  some  233,000  native  and  some  45,000  British  troops 
— roughly  a  proportion  of  5  to  i.  It  was  already  dear  to  some 
of  the  men  who  knew  India  best  that  this  was  a  dangerous  state 
of  things,  though  when  the  Mutiny  broke  out  the  rdative  nundxn 
were  257,000  native  to  36,000  British  sddiers.  It  had  long  been 
a  fundamental  prindple  of  Indian  government  that  the  sepqj 
would  always  be  true  to  his  salt — knowing,  as  Macaulay  wrote 
in  1840,  that  there  was  not  another  state  in  India  wfaidi  woeld 
not,  in  spite  of  the  most  solemn  promises,  leave  him  to  die 
of  hunger  In  a  ditch  as  soon  as  he  had  ceased  to  be  useful.  But 
the  history  of  the  sepoy  army  miglit  have  shown  that  tha  was 
an  over-estlnmte  of  its  loyalty.  As  early  as  1 764  it  was  necessary 
to  stamp  out  mutiny  by  blowing  thirty  sqwjts  away  from  guns. 
In  x8o6  the  family  of  Ti^xw  Sultan  produced  a  dangeroas 
mutiny  at  Vellore,  which  was  nipped  in  the  bud  by  the  prompc 
action  of  Gillespie  and  his  dragoons.  In  1824  the  47th  Bengal 
infantry  refused  to  march  when  it  was  ordered  for  service  in 
Burma,  and  after  bdng  decimated  by  British  artillery  was 
struck  out  of  the  army  list.  In  1844,  i^ter  the  disasters  of  the 
Afghan  war  had  shaken  the  prestige  of  British  arms  in  India, 
no  less  than  seven  native  regiments  broke  into  open  mutiny 
over  grievances  both  real  and  landed;  and  this  time  the  old 
stem  measures  were  not  ad<^ted  to  stamp  out  military  di»> 
obedience.  Lord  EUenborougb  often  said  that  a  general  motiny 
of  the  native  army  was  the  only  real  danger  with  vdiich  tlw 
British  empire  in  India  was  threatened,  and  his  warning  was 
solemnly  repeated  by  Sir  (Tharies  Napier.  A  still  more  explidt 
warning  was  uttered  by  (General  Jacob,  who  dedared  in  1853 
that  the  normal  state  of  the  Bengal  army  was  a  state  of  mutiny, 
and  wrote  to  The  Times  as  follows:  "There  as , more  danger 
to  our  Indian  empire  from  the  state  of  the  Bengal  army,  hma 
the  feding  which  there  exists  between  the  native  and  the  Enn>> 
pean,  and  thence  spreads  throu^out  the  length  and  breadth 
of  the  land,  than  from  all  other  causes  combined.  Let  govem-- 
ment  look  to  this;  it  is  a  serious  and  most  important  truth.** 

The  causes  which,  in  the  middle  of  the'  i^h  century,  were 
thus'  tending  to  sap  the  long-tried  fidelity  of  the  sepoy  army 
were  partly  military  and  partly  radaL  The  pro- 
fessional conditions  of  the  sQ>oy's  career,  especially  ^ 
in  Bengal,  were  no  longer  so  tempting  as  they  had 
been  in  the  first  generations  of  the  companjr's  rule. 
The  pay  and  privileges  of  the  sepoy  were  steadDy  being 
ished,  and  the  increased  denutnds  made  on  the  army  by  the  great 
extension  of  the  company's  territory  were  by  no  means  grateful 
to  the  average  Bengal  sepoy*  Owing  to  the  silladar  system,  under 
which  the  Indian  sowar  provided  his  own  horse  aod  pnveadcr 
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Id  rCihb  for  «  monthly  wage,  the  Inditn  otvahy  were  almost 
to  a  man  in  debt,  and  therefore  favoured  any  attempt  to  upset 
the  eziating  regime,  and  with  it  to  wipe  out  the  moneylender 
and  his  books;  and  the  general  enlistment  order  passed  in  July 
1856,  for  the  purposes  of  the  war  in  Penia,  made  the  Hindu 
sepoys  alraid  of  losing  caste  by  crossing  the  sea. 

The  Indian  government  failed  to  take  sufficient  acoonnt  of 
the  social  and  religious  feelingi  of  their  native  soldiers,  whilst 
a  rigid  insistence  on  the  principle  of  seniority  had  greatly 
diminished  the  efficiency-  of  the  British  rq^ental  officers 
Out  of  73  mutinous  regiments,  only  four  colonels  were  found 
worthy  of  other  commands.    At  the  same  time,  there  were 
deeper  reasons  for  discontent  with  British  rule,  which  specially 
affected  the  classes  from  which  the  Bengal  sepoya  were  drawn. 
Chief  among  these  was  Dalhousie's  policy  of  annexatfon,  which 
brought  under  British  dominion  such  small  states  as  Satara, 
Nagpur  and  Jhansi,  and  finally  the  kingdom  of  Oudh.    The 
fnsisfmfr  on  the  right  of  hpae,  i.e.  the  refusal  to  allow  an  adopted 
aoa  to  inherit  a  native  throne,  and  the  threat  of  annexation  on 
purdy  humanitarian  grounds  seriously  alarmed  the  native 
princes  of  India,  besides  creating  a  dass  of  malcontents,  among 
whom  the  Nana  Sahib,  the  adopted  heir  of  the  peshwa,  made 
Umsdf  most  Infamous.    The  annexation  oi  Oudh,  which  was 
the  chief  recruiting  ground  of  the  Bengal  army,  probably  caused 
wider  disaifectfon  in  the  ranks  of  that  army  than  any  other 
act  or  omission  of  the  government.    There  can  also  be  little 
doubt  that  the  aodal  reforms  of  Lord  Dalhousie  and  his  pre- 
decessors bad  disturbed  men's  minds  in  Bengal.    Thus  the 
Brahmans  were  offended  at  the  prohibition  of  suttee  and  female 
Infanticide,  the  execution  of  Brahmans  fof  capital  offences, 
the  i»-maxriage  of  widows,  the  q>read  of  missionary  effort 
and  the  extension  of  Western  education.    The  Mahommedan 
aemindan  were  injured  by  the  xeasseasment  of  the  land  revenue, 
which  was  carried  tluough  in  the  interests  of  the  ryots,  and 
the  power  of  the  xemindus  was  formidable,  while  that  of  the 
lyou  was  negligible;  though  it  must  be  remembered  that  the 
peasantiy  as  a  whole  gave  no  aasistanoe  to  the  mutineeis.    To 
an  these  causes  must  be  added^not  least  important  in  dealing 
with  orientals— -the  widespread  feeling  since  the  Afghan  dissster 
that  the  star  of  the  company  was  in  the  descendant,  and  that 
then  was  truth  in  the  old  prophecy  that  the  British  would 
nile  in  India  for  a  bare  century  from  Plaasey  (1757)'    Baxaar 
ramours  of  British  reveises  in  the  Crimea  and  in  Perria  in- 
creased the  temptatfons  for  a  general  rising  against  the  dominant 
race. 
To  this  acomrahtion  of  inflammatory  materials  a  tpuk 
put  in  1857  by  an  act  of  almost  incredible  folly  on  the  part 
of  the  ndUtary  authorities  in  India.    The  introduction 
of  the  Mini6  rifle,  with  iu  greased  cartridges,  was 
accompanied  by  no  consideration  of  the  religious  preju- 
dices of  the  Bengal  sepoys,  to  whom,  whether  Hindus 
or  Mabommedans,  the  fat  of  cows  and  pigs  was  anathema. 
It  was  easy  for  agitators  to  persuade  the  sepoys  that  the  new 
cartridges  were  greased  with  the  fat  of  animals  sacred  to  one 
creed  or  forbidden  to  another,  and  that  the  British  government 
was  thus  engaged  in  a  deep-laid  plot  for  fordng  them  to  become 
Christians  by  Inst  making  them  outcasts  from  their  own  religions. 
The  growth  of  missionary  enterprise  in  India  lent  colour  to 
this  theory,  which  was  supported  by  the  fact  that  no  precautfons 
had  been  taken  to  grease  the  Indian  cartridges  with  a  neutral 
fat,  such  as  that  of  sheep  and  goats.    The  researches  of  Mr 
C.  W.  Forrest  in  the  Indian  government  records  have  shown 
that  the  sepoys'  fears  of  defilement  by  biting  the  new  cartridges 
had  a  considerable  foundation  in  fact.    At  a  court-martial 
in  i8s7  Colonel  Abbott,  inspector  general  of  ordnance,  gave 
evidence  that  *'  the  taUow  might  or  might  not  have  contained 
the  fat  of  cows."    No  attempt,  in  fact ,  had  been  made  to  exclude 
the  fat  of  cows  and  pigs,  uid  apparently  no  one  had  realized 
that  a  gross  outrage  was  thus  being  perpetrated  on  the  religious 
feelings  of  both  Hindu  and  Mahommedan  sepoys.    The  low- 
caste  natives  empfoyed  in  the  arsenals  knew  what  grease  was 
•ctaaOy  being  empfoyed,  and  taunted  the  Brahman  sepoys. 


with  the  loss  of  caste  that  would  foDow  their  use  of  the  new 
cartridges.  Refusals  to  accept  the  suspeaed  cartridges  were 
soon  heard  in  the  Bengal  army.  The  numerous  agitators  who 
had  their  oilhi  reasons  for  fomenting  mutiny  rose  to  the  occasion, 
and  in  the  first  months  of  1857  the  greater  part  of  the  Bengal 
presidency  was  seething  with  seditfon.  At  this  time  took  place 
the  mjTsterious  distribution  of  chapatis,  small  cakes  of  unleavened 
bread,  which  had  previously  been  known  in  connexion  with  the 
mutiny  at  Vellore  (x8o6).  ''From  village  to  village,  from  district 
to  district,  through  hill-land  and  lowland,  the  signal — unexplained 
at  the  time,  inexplicable  still — q)ed;  and  in  vUlage  after  village, 
in  district  siter  <Ustrict,  the  spreading  of  the  sigiial  was  followed 
by  the  increased  excitement  of  the  people." 

The  first  signs  of  the  approaching  trouble  were  dispUiyed  at 
the  great  military  statfon  of  Barrackpur,  16  m.  from  Calcutta, 
in  January  1857.  The  minds  of  the  native  regiments  quartered 
thm  were  maddened  by  rumours  of  the  ^*f^^mvnt  which  the 
new  Mini6  cartridges  would  entail  upon  them,  and  incendiary 
fires  broke  out  in  the  lines.  The  trouble  was  allayed  by  the 
tact  of  General  Hearsey,  who  reported  the  incident  to  the  Indian 
government  on  the  S4th  of  January.  A  fortnight  later  he  wrote, 
as  the  result  of  his  inquiries,  "  We  have  at  Barrackpur  been 
dwelling  upon  a  mine  ready  for  explosfoxL"  At  Berhampur, 
too  m.  to  the  north,  on  the  27th  of  February,  the  19th  Bengal 
infantry  refused  on  parade  to  take  their  percussion  caps,  <m  the 
ground  that  to  bite  the  new  cartridges  would  defile  them.  The 
absence  of  any  European  troops  made  it  impossible  to  deal  with 
this  act  of  mutiny  on  the  spot.  The  defaulting  regiment  was 
inarched  down  to  Barrackpur  for  punishmenL  On  the  39th 
of  March,  two  days  before  its  arrival,  a  sepoy  named  Manual 
Pandi,  from  whom  the  mutineers  afterwards  came  to  be  spoken 
of  as  "  Pandies,"  drunk  with  bhang  and  enthusiasm,  attempted 
to  provoke  a  mutiny  in  the  34th  Bengal  infantry,  and  shot  the 
adjutant,  but  Hearsey's  personal  courage  supprened  the  danger. 
Two  days  later  the  19th  were  publicly  disbanded,  but  no  further 
punishment  was  attempted.  This  was  partly  due  to  Lord 
Canning's  personal  inclination  to  temper  justice  with  mercy, 
but  partly  also  to  the  fact  that  there  was  no  adequate  European 
force  at  hand  to  execute  a  severer  sentence.  Ben^  had  been 
recklessly  depleted  of  white  troops,  and  there  was  only  oite 
European  regiment  between  Calcutta  and  Dinapur,  a  distance 
of  400  m.  Canning  sent,  at  once  for  more  British  troops  from 
Burma.  Meantime  new  accounts  of  refusals  to  use  even  the  old 
cartridges  came  from  distant  parts  of  Hindostan,  from  Umballa 
under  the  very  eyes  of  Anson,  the  commander-in-chief,  and 
from  Lucknow,  the  capital  of  the  newly  annexrd  kingdom  of 
Oudh.  Lord  Caiming,  the  governor-general,  who  had  at  first 
hoped  that  he  had  only  to  deal  with  isolated  cases  of  disaffection, 
at  last  recognised  that  the  plague  was  epidemic,  and  that  only 
stem  measures  could  stay  it.  But  before  he  could  take  the 
necessary  steps,  there  reached  Calcutta  the  news  of  the  outbreak 
at  Meerut  and  the  capture  of  DelhL 

Meerut,  95  m.  from  Delhi,  was  an  important  mHitazy  station, 
under  the  command  of  Colonel  Archdale  Wilson:  the  district 
was  conmianded  by  Gaseral  Hewitt,  one  of  the  old 
and  inefficient  officers  iriiom  the  rigid  system  of 
senfority  had  (rfaoed  in  so  many  high  commands. 
At  Meerut  were  quartered,  besides  one  regiment  of 
native  cavalry  and  two  of  native  infantry,  a  strong  force  of 
British  troops,  hone,  foot  and  guns.  Nevmheless,  85  men  of 
the  native  cavalry  r^ment,  driven  to  despair  by  the  persistent 
rumours  of  the  danger  to  their  caste,  refused  on  the  a4th  of 
April  to  accept  their  cartridges.  For  this  offence  they  were 
condemned  to  ten  years'  imprisonment  with  hard  labour  on  the 
roads,  and  on  the  9th  of  May  they  were  publicly  stripped  of 
their  uniforms  and  marched  off  to  gaol.  The  next  day  was  a 
Sunday;  and  in  the  evening,  whilst  the  British  troops  were 
parading  for  church,  the  native  cavalry  armed  themselves 
galbped  to  the  gaol  and  released  their  comrades.  Almost 
simultaneously  the  two  infantry  regiments  shot  down  theii 
officers  and  broke  into  open  revolt.  The  badmashcs,  or  criminal 
dass,  broke  forth  from  their  quarter  and  began  to  bum  aad) 
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plunder  the  dweUings  of  the  Britiih.  A  few  of  the  mntmeen 
took  part  in  this  work;  but  the  great  majority  of  them,  fearing 
the  vengeance  of  the  British  troops,  hastened  to  move  off, 
rather  a  mob  than  an  army,  upon  the  Delhi  road.  *  There  is  a 
general  agreement  that  if  a  man  like  GiUespie  or  Nicholson  had 
been  in  command  of  the  station,  the  strong  force  at  his  disposal 
would  have  enabled  him  to  strike  such  a  deadly  blow  at  the 
fleeing  mutineers  as  might  have  stamped  out  the  Mutiny.  But 
Hewitt  was  too  old  and  Wilson  was  lacking  in  initiative;  the 
opportunity  was  lost,  and  no  attempt  was  made  to  do  more 
than  dear  the  cantonments. 

•  So  many  of  the  chief  acton  in  the  Mutiny  on  the  native  side 
carried  their  secrets  into  dishonoured  graves  that  it  is  impossible 
to  know  exactly  what  schemes  the  household  of  the 
^  kingof  Ddhi  had  concerted  with  the  disaffected  sepoys. 
thihL  But  when  the  mutineers  reached  Delhi  they  were  at 
once  joined  by  the  city  mob  and  the  king's  guards  in 
prorlaiming  a  revival  of  the  Mogul  empire.  For  a  few  hours 
the  native  troops  of  the  British  garrison  awaited  the  turn  of 
events;  but  when  it  became  apparent  that  the  British  troops 
from  Meerut  were  afraid  to  move,  there  was  a  general  flame  of 
revolt,  and  Delhi  at  once  became  the  headquarters  of  the  Mutiny. 
Most  of  the  British  officers  and  residents  were  massacred  thai 
or  afterwards.  The  great  magazine  was  gallantly  defended  for 
a  time  by  nine  Britons  under  Lieutenant  WiUoughby,  and  was 
blown  up  by  them  when  all  hope  of  relief  had  vanished.  A 
young  tdegraph  derk  sent  the  news  to  Umballa,  continuing  to 
signal  untU  he  was  cut  down  at  his  post.  Before  the  authorities 
in  Calcutta  and  Lahore  could  take  any  steps  to  deal  with  the 
long-prophesied  danger,  the  whole  of  the  North- West  Provinces 
were  in  revolt  Fortunatdy  the  two  men  on  whom  the  chief 
responsibility  fell  in  this  great  crisis  were  equal  to  thdr  task. 
Canning  in  Calcutta,  John  Lawrence  in  the  Punjab,  were  men 
indeed  equal  to  any  burden;  and  the  stress  of  the  Mutiny, 
ending  once  and  for  ever  the  bad  old  system  of  seniority,  brought 
to  the  front  so  many  subordinates  of  dauntless  gallantry  and 
soldierly  insight  that  a  ring  of  sted  was  rapidly  drawn  round 
the  vast  territory  affected.  Lawrence  saw  that  the  surest  way 
to  prevent  the  Mutiny  from  spreading  from  the  sepoy  army  of 
Bengal  to  the  recently  conquered  fighting  races  of  the  Punjab 
was  to  hurl  the  Sikh  at  the  Hindu;  instead  of  taking  measures 
for  the  defence  of  the  Punjab,  he  acted  on  the  old  prindple 
that  the  best  ddence  is  attack,  and  promptly  organized  a  force 
for  the  reduction  of  Delhi,  with  the  ardent  co-operation  of  bom 
leaders  like  John  Nicholson,  Neville  Chamberlain  and  Herbert 
Edwardes.  Anson,  the  commander-in-chief,  died  of  cholera 
before  he  had  had  a  chance  to  act  on  Lawrence's  tdcgram, 
"Clubs,  not  spades,  are  trumps."  He  was  succeeded  by  Sir 
Heniy  Barnard  in  command  of  the  Ddhi  field  force,  then 
amounting  to  about  3000  British  troops  with  2a  field  guns, 
in  addition  to  a  few  Gurkhas  and  Punjab  native  troops.  The 
loyalty  of  the  independent  Sikh  chiefs,  headed  by  Patiala,  and 
the  stem  measures  which  had  been  taken  with  the  sqwy  repments 
enabled  Lawrence  to  reinforce*  this  little  army  with  every 
avaibble  man  and  gun  from  the  Punjab,  in  addition  to  Sikh 
and  Pathan  levies.  It  was  to  the  insight  of  Lawrence  and  the 
splendid  organization  of  the  Punjab  province — the  spoilt  child 
of  the  Indian  govemment,  as  it  had  been  called  in  allusion  to 
the  custom  of  sending  thither  the  best  of  the  Indian  officiab 
and  soldiers — that  the  reduction  of  Ddhi  and  the  limitation 
of  the  outbreak  were  due.  Meantime  Canning  was  manfully 
playing  bis  part  at  Calcutta.  In  the  hour  of  dsnger  he  was  un- 
dismayed, as  in  the  hour  of  victory  he  was  just  and  merdfuL 
He  telegraphed  for  relids  from  every  available  quarter,  fortunatdy 
bdng  able  to  divert  the  troops  then  on  thdr  way  to  China. 
The  native  armies  of  Bombay  and  Madras  remained  loyal,  and 
the  former  in  particular — thanks  to  Lord  Elphinstone — furnished 
valuable  reinforcements.  Sir  Colin  Campbell,  a  veteran  soldier 
whose  laurels  had  been  won  in  many  battles  from  the  Peninsula 
to  the  Crimea,  was  despatched  from  En^and  to  take  command 
of  the  army  in  India.  But  even  bdore  he  could  arrive,  the  out- 
**)read  of  the  Mutiny  had  already  been  checked  by  the  gaUantiy 


and  skin  of  a  mere  handful  of  Britons  and  thctr  faSthfol  native 
allies. 

Canning  and  Lawrence,  at  opposite  ends  of  the  disaffected 
districts,  alike  perodved  that  Delhi  was  the  centre  of  peril,aBd 
that  all  other  considerations  must  be  subordinated  to 
striking  a  decisive  blow  at  that  historic  dty.  Botli 
flung  to  the  winds  the  European  rules  of  warfare; 
whidi  highly  trained  officets  like  Wilson  had  allowed 
to  hamper  their  movements.  "  Make  as  short  WMk  as  pfwwWr 
of  the  rebels,"  wrote  ^^"»»«g  **  Where  have  we  faDed  when 
we  acted  vigorously?"  asked  Lawrence.  Tbou|^  the  nominal 
commanders  of  the  army  which  captured  Ddhi  were  in  turn 
Barnard,  Reed  and  WHson,  the  policy  thus  stated  by  f^»"*nc 
and  Lawrence  was  really  carried  out  by  their  suboidinatcs — 
Baird  Smith,  Nicholson  and  Chambetiain.  The  Meerat  tnops, 
at  last  roused  from  thdr  inaction,  joined  Barnard  on  the  7th  of 
June,  after  a  successful  affair  with  the  mutineers,  and  the  nest 
day  the  action  of  Badli-ki-Serai  enabled  the  British  foice  to 
occupy  the  famous  Ridge,  which  thqr  never  abandoned  till 
the  final  assault.  At  fast  the  British  troops,  outnumbered  by 
more  than  three  to  one  by  the  mutinous  regiments  akme,  were 
rather  besieged  than  besiegers.  Baird  Smith  indeed  urged  an 
immediate  assauU  upon  Ddhi,  on  the  ground  that  andad^ 
IS  the  best  policy  in  Indian  warfare;  but  it  was  not  until  the 
arrival  of  Nicholson  on  the  7th  of  August  with  the  last  Punjab 
reinforcements  that  the  force  was  strong  enou|^,  in  the  opntton 
of  its  commander,  to  take  offensive  action.  On  the  X4th  of 
Sq>tember,  after  three  days  of  artillery  preparation,  the  assault 
was  delivoed,  under  Nicholson's  leadership.  Two  piactksbk 
breaches  had  been  made  by  the  nege  guns,  and  a  party  of 
engineers  under  Home  and  Salkdd  blew  In  the  ^  ■***"»'-  gate. 
The  assault  was  successful,  in  so  far  as  a  firm  lodgment  was  made 
in  the  dty,  though  the  losa  of  Nicholson  was  a  heavy  price  to 
pay  for  this  success.  Wilson  aaually  thought  of  retreating; 
but  Baird  Smith  and  Chamberlain  insisted  on  perseverance, 
and  the  dty  wss  captured  after  six  days'  hard  fightii^.  The 
mutineers  were  oompletdy  cowed;  the  king  of  Ddhi  was  taken 
and  reserved  for  trial;  and  his  sons  were  shot  by  Catain  WHtm*, 
after  unconditional  surrender,  an  act  which  hias  since  been  the 
theme  of  much  reprobation,  but  which  commended  itsdf  at  the 
time  to  Hodson's  comrades  as  wise  and  > justifiable.  The  siege 
of  Ddhi,  which  was  the  tuming-pmnt  of  the  Mutiny,  had  lasted 
for  more  than  three  months,  during  which  thirty  minor  actkas 
had  been  fought  in  the  almost  intolerable  heat  of  the  Indian 
midsummer. 

The  stem  determination  of  the  British  troops,  whidi  alone 
made  possible  the  reduction  of  Ddhi  with  so  inadeqaate  aforoe, 
was  intensified,  if  possible,  by  the  flatly  story  of 
Cawnpore.  That  important  military  station,  lying 
on  the  Ganges  on  the  confines  of  Oudh,  was  under 
the' command  of  Sir  Hugh  Wheeler,  an  old  but  stfll 
effident  and  experienced  officer.  It  was  garrisoned  by  about 
3000  native  troops,  with  a  mere  handful  of  white  sddieis.  When 
the  news  of  the  Meerat  outbreak  reached  Wheeler,  who  had 
already  noted  many  symptoms  of  disaffection  in  his  own  statioo, 
he  was  placed  in  a  very  difficult  position.  Under  his  cax«  was 
a  large  body  of  non-combatantsr-women  and  children  in  great 
numbers  among  them.  To  occupy  the  one  ddenslUe  positkm 
in  the  station,  the  magazine  by  the  jiver  with  its  vast  militaiy 
stores  and  its  substantial  masonry  walls,  would  have  involved 
steps  which  Wheder  regarded  as  certain  to  precipitate  an  out* 
brnk.  It  was  then  thought  that,  if  the  sepoys  mutinied,  they 
would  march  off  to  Ddhi,  and  Wheder  contented  himself  1^ 
throwing  up  a  rade  entrenchment  round  the  ho8{utal  barradu, 
where  he  thought  that  the  Ettn^>eans  would  be  safe  during  the 
first  tumult  of  a  rising.  All  might  have  fallen  out  as  he  antici- 
pated, had  it  not  been  that  the  Nana  Sahib,  the  adopted  heir 
of  the  lati  peshwa,  was  rajah  of  Bitbur  in  the  ndghbourhood. 
This  young  Mahratta,  since  known  to  universal  execratioD  as 
the  arch-viUain  of  the  Mutiny,  was  secretly  burning  with  a  sense 
of  injury  recdved  from  the  Indian  government.  He  was  afao 
ambitious;  end  when,  on  the  4lh  of  June,  the  Cawnpore  ganison 
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broke  into  open  fnuflny,  be  prevailed  on  them  to  stay  and  help 
him  to  carve  a  new  kingdom  out  of  the  company's  territory, 
instead  of  throwing  in  their  lot  with  the  Delhi  empire.  From 
the  6th  to  the  ajth  of  June  the  handful  of  British  soldiers,  who 
composed  the  garrison  of  a  fortification  that  could  not  have 
resisted  a  serious  assault  for  a  single  hour,  held  out  with  the 
greatest  gallantry  in  hope  of  relief.  When  this  hope  had  died 
away,  they  surnndered  to  the  Nana  on  his  solemn  promise 
that  all  their  lives  should  be  spared  and  that  they  should  have  a 
safe  conduct  to  Allahabad.  Tlie  Nana,  partly  urged  by  his  native 
cruelty,  partly,  no  doubt,  by  the  wish  to  commit  hk  followers 
beyond  all  possibility  of  composition,  massacred  the  entire 
ganison  in  the  boats  which  shoidd.have  taken  it  down  the  river, 
reserving  only  some  two  hundred  women  and  children  for  a 
later  death.  These  poor  victims  were  confined  in  a  house  known 
u  the  Bibigarh.  On  the  r  sth  of  July,  when  Havelock's  avenging 
army  was  within  a  march  of  Cawnpore,  they  were  all  hacked 
to  death  and  their  bodies — some  still  faintly  breathing — were 
thrown  down  the  adjacent  well  which  is  to-day  one  of  the  most 
famous  monuments  of  British  rule  in  India.  No  single  act  of 
the  Mutiny  elicited  such  a  storm  of  fierce  anger  among  the 
British,  both  those  who  were  fighting  in  India  and  those  who 
supported  them  at  home;  for  none  was  a  more  terrible  vengeance 
taken,  though  the  Nana  himself  escaped  from  his  pursuers.  * 

Meanwhik  Lucknow,  the  capital  of  Oudh,  was  the  scene  of 
a  historic  defence.    It  was  the  headquarters  of  Sir  Henry 

Lawrence,  one  of  the  most  far-seeing  of  Indian  states- 
]^  -  men,  who  was  well  aware  of  the  mutinous  state  of 
tmtm^m     ^^  native  army.    On  the  i8tb  of  April  he  warned 

Lord  Canningof  some  manifestations  of  discontent,  and 
asked  permission  to  tnmsfer  certain  mutinous  corps  to  another 
province.  On  the  xst  of  May  the  7th  Oudh  infantry  refused 
to  bite  the  cartridge,  but  on  the  3rd  they  were  disarmed  by 
otber  regiments.  When  the  news  of  the  outbreak  at  Meerut 
reached  Locknow,  Six  Henry  Lawrence  recognised  ihe  gravity 
of  the  cosis  and  summoned  from  their  homes  two  bodies  of 
pensioners,  one  of  sepoys  and  one  of  artillerymen,  to  whose 
Ic^alty,  and  to  that  of  the  Sikh  sep<^s,  the  successful  defence 
of  the  residency  was  largely  due.  This  position  was  immediately 
fortified.  On  the  30th  of  May  the  native  troops  broke  into 
mutiny.  On  the  4th  of  June  there  was  a  mutiny  at  SitapUr, 
a  large  and  important  station  sr  m.  from  Lucknow.  This  was 
followed  by  another  at  Fyzabui,  one  of  the  most  important 
cities  hi  the  province,  and  outbreaks  at  Daryabad,  Sultanpur 
and  Salon.  Thus  in  the  oonxae  of  ten  days  English  authority 
fai  Oudh  practically  vanished.  On  the  30th  of-  June  Sir  Heniy 
Lawrence  ordered  a  reconnaissance  in  force  from  Lucknow, 
which  met  the  enemy  at  Chinhat;  but  the  native  sepoys  and 
artillerymen  turned  traitors,  and  Sir  Henry  was  forced  to  retreat 
to  the  residency,  where  the  siege  now  began.  The  first  attack 
was  rcpuibed  on  the  xst  of  July,  when  the  separate  position 
of  the  Machchhi  Bhawan  was  evacuated,  and  all  the  troops 
concentrated  in  the  residency.  The  entrenchments  surrounding 
this  biulding  covered  some  60  acres  of  ground,  and  included 
a  number  of  detached  houses  and  buildings,  knit  together  by 
ditches  and  stockades.  In  a  military  sense  the  position  was 
indcfcBsiUe.  The  garrison  consisted  of  1720  £ghting  men,  of 
whom  71a  were  native  troops,  153  civilian  volunteers,  «nd 
the  remainder  were  British  officers  and  men.  This  small  force 
bad  |o  defend  1280  non-combatants.  At  the  very  beginning 
of  the  siege  Sir  Henry  Lawrence  was  fatally  wounded  by  a  shell, 
and  died  on  the  4th  of  July,  thus  depriving  the  defence  of 
its  guiding  spirit.  The  command  then  developed  upon  General 
IngUs,  who  met  the  incessant  attacks  of  the  enemy  with  counter- 
sorties.  On  the  3ist  of  July  news  was  received  that  General 
Havdock  was  advancing,  had  defeated  the  Nana,  and  was  master 
of  Cawnpore;  but  it  was  still  more  than  two  months  before 
even  the  first  relief  of  Lucknow  was  achieved.  During  those 
two  months  every  device  was  employed,  by  direct  assault  and 
by  mining  operati<ms,  to  reduce  the  garrison,  who  held  out 
nobly,  meeting  assault  with  sortie  and  mine  with  counter- 
But  the  loyalty  of  the  native  troops  began  to  waver 


as  the  weeks  dragged  by  and  no  sign  of  relief  appeared.  On  the 
23rd  of  September,  ho¥fever,  the  sound  of  distant  guns  in  the 
direction  of  Cawnpore  was  heard,  and  on  the  25th  General 
Havelock's  relieving  force  entered  Lucknow.  During  the  87' 
days  of  the  siege  the  strength  of  the  garrison  had  diminished 
to  982,  and  many  of  these  were  sick  and  wounded.  Against 
these  were  arrayed  six  thousand  trained  soldiers  and  a  vast 
host  of  undisciplined  rabble.  For  nearly  three  months  their 
heavy  guns  and  musketry  had  poured  an  unceasing  fire  into 
the  residency  entrenchment  from  a  distance  of  only  50  yds. 
During  the  whole  time  the  British  flag  flew  defiantly  on  the  roof 
of  the  residency.  The  history  of  the  world's  sieges  contains 
no  more  brilliant  episode. 

On  the  5th  of  June  the  troops  at  Benares  mutinied,  but  were 
disarmed  by  Ndll;  and  on  the  6th  of  June  the  6th  native 
infantry  at  Allahabad  mutinied  and  shot  down  their  _ 
officers,  but  the  fort  was  held  until  the  arrival  of  ^^/^ 
Neill,  who  promptly  restored  order.  On  the  30th  of  t^ckm^w. 
June  Sir  Henry  Havelock,  who  had  been  appointed 
to  the  command  of  the  reUeving  column,  arrived  at  Allahabad 
from  Calcutta,  and  on  the  7th  of  July  he  set  out  for  the  relief 
of  Lucknow.  His  force  consisted  of  some  two  thousand  men 
all  told,  of  whom  three-quarters  were  British.  On  the  12th  ol 
July  he  fought  the  action  of  Fatehpur,  and  gained  his  first 
victory,  thou^  the  irregular  cavalry  misbehaved  and  were 
subsequently  disarmed.  On  the  15th  the  village  of  Aong  was 
captured,  and  on  the  i6th  the  Nana's  force  was  utterly  shattered 
in  the  battle  of  Cawnpore.  In  nine  days  Havelock  had  marched 
126  m.  and  fought  three  general  actions  under  a  broih'ng  sun 
in  the  hottest  season  of  the  year;  but  the  women  and  children 
whom  it  had  been  his  object  to  save  had  already  been  massacred. 
Leaving  Neill  in  command  at  Cawnpore,  Havelock  started  out 
again  on  the  29th  of  July  with  ten  light  guns  and  1 500  men  in  the 
desperate  attempt  to  relieve  Lucknow,  which  was  53  m.  away. 
On  the  29th  he  gained  two  victories  at  Unao  and  Busherut- 
gunge,  but  considering  himself  too  weak  to  advance,  he  fell 
back  two  marches  upon  Mangalwar.  This  decision  was  badly 
received  by  his  troops,  who  were  burning  to  avenge  their  country- 
women, and  by  General  Neill,  whom  Havelock  was  obliged  to 
reprimand  for  insubordination.  Being  slightly  reinforced,  he 
advanced  on  the  5th  of  August,  and  again  turned  the  enemy 
out  of  Busherutgunge,  but  was  again  obliged  by  cholera  to 
retreat  to  Mangalwar;  and  on  receipt  of  news  from  Neill  that 
the  enemy  were  assembling  at  Bithur,  he  returned  to  Cawnpore, 
aftd  abandoned  for  the  time  the  attempt  to  relieve  Lucknow. 
On  the  x6th  of  August  he  defeated  the  mutineers  at  Bithur. 
At  this  point  General  Havelock  was  joined  by  Sir  James  Outram, 
who  [would  have  superseded  him  in  the  command  had  not  Outram 
himself,  with  unequalled  generosity,  proposed  to  accompany 
Havelock  only  in  his  dvil  capacity  as  chief  commissioner  of 
Oudh  and  to  serve  under  him  as  a  volunteer.  On  the  21st  of 
Septemb^  Havelock  started  on  his  second  attempt  to  relieve 
Lucknow,  and  won  the  victory  of  Mangalwar.  On  the  23rd 
another  victory  was  gained  at  Alam  Bagh,  and  news  reached  the 
force  of  the  fall  of  Delhi.  From  Alam  Bagh  there  were  four 
possible  routes  of  advance  to  the  residency,  and  Outram  con- 
sidered that  the  route  chosen  by  Havelock,  lying  through  the 
streets  of  Lucknow,  involved  unnecessary  losses  to  the  troops. 
Neill  was  killed  in  the  streets,  and  the  little  force  lost  in  all 
535  officers  and  men;  but  on  the  26th  of  September  it  entered 
the  residency,  and  the  first  relief  of  Lucknow  was  accomplished. 

But  the  two  thousand  men  who  had  thus  entered  the  residency 
entrenchment  under  Havelock  and  Outram,  though  sufficient 
to  reinforce  the  garrison  and  save  it  from  destruction, 
were  not  strong  enough  to  cut  their  way  back  to  safety,  ^^J^f^ 
hampered  with  the  women  and  children  and  woundnl,  Lm^tmuw. 
amounting  to  1500  souls,  and  the  siege  now  recom- 
menced upon  a  larger  scale.    Havelock*s  task,  however,  was 
accomplished,  and  Outram  now  took  command  of  the  residency. 
A  detachment  had  been  left  in  the  Alam  Bagh,  which  was  short 
of  provisions;  some  attempts  were  made  to  open  up  com- 
munication with  it,  but  without  success..    Subsequently  it  was 
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reinforced  from  Cawnpore.  Upon  the  fall  of  DcUii  the  troops 
before  that  city  were  freed  for  the  operations  in  Oudh,  and  on 
the  24th  of  September  a  column  of  2790  men  under  Colonel 
Greathed  left  Delhi.  On  the  sptha  successful  action  was  fought 
at  Bulaodshahr,  and  on  the  xoth  of  October  the  column  reached 
Agra.  Here  they  were  surprised  by  the  enemy,  but  drove  them 
off  with  considerable  loss.  On  the  14th  of  October  the  column 
left  Agra  under  Colonel  Hope  Grant,  and  on  the  96th  reached 
Cawnpore,  where  news  was  received  that  the  commander-in- 
chief  was  coming  to  take  command  of  the  operations.  Sir 
Colin  Campbell  had  been  sent  out  from  England  to  suppress 
the  Mutiny,  and  had  assumed  command  of  the  Indian  army 
on  the  17th  of  August,  but  could  not  immediately  proceed  to 
the  front.  It  was  his  &st  task  to  reorganize  the  administrative 
And  transport  departments;  only  on  the  27th  of  October  did 
he  leave  Qdcutta.  On  the  3rd  of  November  he  reached  Cawn- 
pore, and.on  the  x  2th  marched  upon  Lucknow  under  the  guidance 
of  Thomas  Henry  Kavanagh,  who  had  made  his  way  from  the' 
residency  disguised  u  a  native  for  that  purpose.  Campbell 
had  with  him  4500  men  with  whom  to  raise  a  nege  maintained 
by  60,000  trained  soldiers  occupying  strong  positions.  On 
the  i2tb  of  November  the  force  reached  the  Alam  Bagh,  and  on 
the  X4tb  advanced  upon  Lucknow,  proceeding  on  this  occasion 
across  the  open  plain  by  the  Dilkusha  and  Martiniire  instead 
of  through  the  narrow  and  tortuous  streets  of  Lucknow.  On 
the  i6th  the  Sikandra  Bagh  was  stormed;  on  the  following 
day  Campbell  joined  hands  with  Outram  and  Havdock,  and  the 
relief  of  Lucknow  was  finally  accomplished. 

Sir  Colin  Campbell  now  decided  to  withdraw  the  garrison  and 
women  and  children  from  the  residency,  and  to  bold  Lucknow  by 
a  strong  division  operating  outside  the  dty.  The 
residency  was  evacuated  on  the  night  of  the  22nd  of 
November;  but  the  success  of  the  operations  was 
marred  by  the  death  of  Havdock.  On  his  return  to 
Cawnpore  Campbell  found  that  General  Windham  was  being 
attacked  at  that  place  by  the  Gwalior  contingent.  On  the  6th 
of  December  be  defeated  the  Gwalior  contingent  in  the  battle  of 
Cawnpore,  though  he  had  only  5000  men  against  the  enemy's 
25,000.  His  next  task  was  to  dear  his  line  of  communications 
with  Delhi  and  the  Punjab,  and  tHis  be  accordingly  undertook. 
Lord  Canning  now  deddcd  that  the  next  step  should  be  the 
reduction  of  Lucknow,  on  the  ground  that  it,  like  Delhi,  was  a 
rallying  point  of  the  Mutiny,  and  that  its  continuance  in  the 
hands  of  the  enemy  would  mean  a  loss  of  prestige.  General 
Franks'  column  advanced  to  Lucknow  from  the  eastern  frontier 
of  Oudh,  defeating  the  enemy  in  four  actions.  Meanwhile 
Outram  had  held  his  own  at  the  Alam  Bagh  for  over  three  months 
with  only  4000  men  against  x  20,000  rebels.  An  offer  of  help 
from  Nepal  had  been  accepted  in  July,  and  now  Jung  Bahadur, 
the  prime  minister  of  Nepal,  was  advandng  with  10,000  Gurkhas 
to  aid  in  the  operations  againt  Lucknow;  but  the  lateness  of  his 
arrival  delayed  the  opening  of  the  siege  until  the  2nd  of  March 
1858.  The  Martinlclre  was  captured  on  the  9th  of  March  and  the 
Begum  Kothi  on  the  xxth.  On  the  X4th  the  Imambara  was 
stormed,  and  the  Kaisar  Bagh,  and  on  the  x6th  the  residency 
was  once  more  in  British  possession.  The  enemy  were  thoroughly 
routed,  but  Campbell  lost  the  opportunity  of  pushing  the  victory 
home  by  forbidding  Outram  to  cross  the  bridge  in  pursuit  if  be 
thought  he  would  lose  a  "single  man,"  and  by  sending  the 
cavalry  away  from  the  environs  of  the  dty  at  the  critical  moment. 
Upon  the  fall  of  Lucknow  Lord  Canning's  Oudh  proclamation 
was  issued,  confiscating  almost  the  entire  lands  of  the  province, 
and  ensuring  only  their  lives  to  those  rebek  who  should  submit  at 
once.  Outram  considered  the  terms  of  this  prodamation 
dangerously  severe,  and  Lord  Ellenborough,  president  of  the 
board  of  control,  thus  criticized  it  in  a  hasty  despatch,  the 
publication  of  which  necessitated  his  own  resignation.  It  was 
afterwards  acknowledged  that  the  Oudh  proclamation,  inter- 
preted as  Canning  meant  it  should  be,  was  a  wise  piece  of  states- 
manship. After  the  fall  of  Lucknow  Canning  insisted  that  Sir 
Colin  Campbell  should  take  immediate  action  against  the  rebels 
in  Oudh  and  Rohilkhand,  and  a  number  of  petty  and  harassing 


operations  were  carried  out  by  detached  oolumns;  but  ^^rT****^ 
moved  too  slowly  to  bring  his  guerrilla  opponents  to  book,  aad  tbe 
rebellion  was  really  brought  to  a  condusioa  by  Sir  Hngji  Rose's 
brilliant  campaign  in  Central  India. 

Though  the  two  great  princes  of  Central  India,  SindUa  aad 
Holkar,  wisdy  and  fortunatdy  remained  true  to  the  British, 
troops  belonging  to  both  of  them  joined  the  mutineers. 
The  Gwalior  contingent  of  Sindhia's  army  mutinied  in 
the  middle  of  June,  and  on  the  ist  of  July  H<dkar's 
troops  revolted  at  Indore,  and  the  resident,  Henry 
Durand,  was  forced  to  leave  the  residency.  The  rani  of 
also  rose  in  rebellion,  to  become  known  as  "  the  best  wui 
the  side  of  the  enemy."  The  rising  in  this  quarter  recdved  little 
attention  until  January  1858,  when  Sir  Hugh  Rose  was  given  the 
command  of  two  brigades,  to  act  in  concert  with  Sir  CoGn 
Campbell,  and  he  immediatdy  began  a  campaign  whicfa  kx 
celerity  and  effectiveness  has  rardy  been  equalled  in  India. 
His  prindple  was  to  go  straight  for  the  enemy  wherever  he  fooiHl 
him,  and  pursue  him  until  he  had  exterminated  him.  He  was 
hampered  by  none  of  that  exaggerated  nspeet  for  the  rebds 
which  earned  Sir  Colin  Campbell  the  nickname  of  Old  Khabardhar 
(Old  Take-Care) ;  but  carrieid  to  an  extreme  the  jxUkyoi  audacity. 
Advancing  from  Bombay  Sir  Hu^  Rose  rdieved  Saugor  on  the 
ard  of  February,  after  it  had  been  invested  by  the  rebds  for  up- 
wards of  seven  months.  On  the  3rd  of  March  he  forced  the  pass 
of  Madanpiir,  and  took  the  whde  of  the  enemy's  ddtenoes  in  rear, 
throwing  them  into  panic  On  the  sxst  he  began  the  saege  of 
Jhansi,  the  stronghold  of  the  mutineers  in  Central  India,  with  a 
garrison  of  ix,ooo  men.  During  the  course  of  the  siege  Tantia 
Topi,  the  mbst  capable  native  leader  of  the  Mutiny,  arrived  with 
a  fresh  force  of  20,000  men,  and  threatened  the  British  caxBp; 
but  Sir  Hugh  Rose,  with  a  boldness  whicfa  only  success  coeld 
justify,  divided  his  force,  and  while  still  maintaining  the  siege  of 
the  fort,  attacked  Tantia  Topi  with  only  1500  men  and  cooi- 
pletdy  routed  him.  This  victory  was  won  on  the  ist  of  Apdl, 
and  two  days  later  Sir  Hug^  carried  Jhansi  by  assault.  On  the 
xst  of  May  the  battle  of  Kunch  was  fought  and  won  in  a  tempera- 
ture of  1 10*  in  the  shade,  inany  of  the  combatants  on  both  sides 
being  struck  down  by  heat  apoi^exy.  .On  the  sand  of  May  the 
battle  of  Kalpi  was  won,  though  the  European  troops  were 
hampered  by  defective  ammtmition  and  Sir  Hu^  himsdf  bcie 
received  his  fifth  sunstroke.  In  five  months  he  had  beaten  the 
enemy  in  thirteen  general  actions  and  sieges,  and  had  captured 
some  of  the  strongest  forts  in  India.  News  now  arrived  that  the 
rebel  army  under  Tantia  Topi  and  the  rani  of  Jhansi  had  attacked 
Sindhia,  whose  troops  had  gone  over  to  the  rebeb  and  d^vcred 
Gwalior  into  their  hands.  Sir  Hugh  marched  against  Gwalior  at 
once,  captured  the  Morar  cantonments  on  the  x6th  of  June,  and 
carried  the  whole  of  the  Gwalior  positions  by  assault  on  the  19th, 
thus  restoring  his  state  to  Sindhia  within  ten  days  of  taking  the 
field.  This  was  the  crowning  stroke  of  the  Central  India  cam> 
paign,  and  practically  put  an  end  to  the  Mutiny,  though  the 
work  of  stamping  out  its  embers  went  on  for  many  months,  and 
was  only  completed  with  the  capture  and  execution  of  Tantia 
Topi  in  April  1859. 

The  Indian  Mutiny  was  in  no  sense  a  national  rising.  The 
great  mass  of  the  people  in  the  affected  districts  dther  stood 
neutral,  waiting  with  the  immemorial  patience  of  the 
East  to  accept  the  yoke  of  the  conqueror,  or  hdped  tht 
British  troops  with  food  and  service,  in  many  cases 
also  sheltering  British  fugitives  to  the  best  of  their 
ability.  The  attempt  to  throw  off  the  British  yoke  was  confined 
to  a  few  disaffected  ex-rulers  and  thdr  heirs,  with  their  nuEricro«.s 
dansmen  and  hangers-on,  besides  the  badmashes  and  fairway- 
men  who  saw  thdr  way  to  profit  by  the  removal  of  the  British 
administration  under  which  their  peculiar  talents  found  no  aaie 
outlet.  The  Bengal  native  army  was  their  tool,  which  dicoxn- 
stances  put  into  their  hands  at  the  psychological  moment  ^mhen 
British  power  seemed  to  be  at  its  lowest  point.  But  the  fitting 
races  of  the  Punjab  saw  no  reason  for  casting  in  thdr  lot  with  the 
mutineers,  and  the  great  majority  of  the  independent  ptiitces 
who  had  nothing  of  which  to  complain,  like  Patiala  in  the  Pa^inb^ 
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ttolkar  and  Sindhla  in  central  India,  preserved  a  loyal  or  at  least 
an  interested  fHendship.  The  Sikhs  showed  their  appreciation  of 
Lawrence's  admirable  administration  by  keeping  faith  with  their 
recent  conquerors,  and  the  Gurkhas  of  Nepal  did  yeoman  service 
for  their  fathcts'  enemies.  The  lack  of  any  central  principle  or 
common  interest  was  shown  in  the  divided  counsels  and  sporadic 
action  of  the  mutineers  and  their  allies,  which  made  them  an 
easy  prey  to  the  solid  and  audacious  British  forces. 

The  chief  result  of  the  Indian  Mutiny  was  to  end  the  govern- 
ment of  India  by  the  East  India  company.  It  was  felt  that  a 
system  of  administration  which  could  permit  such  a 
catastrophe  was  no  longer  desirable.  On  the  snd  of 
August  1858  the  queen  signed  the  act  which  transferred 
the  government  of  India  to  the  crown.  On  the  ist 
of  November  Lord  Canning,  now  viceroy  of  India,  published  the 
noble  proclamation  in  which  the  change  was  announced,  and  a 
full  amnesty  was  oflfered  to  all  the  rebels  who  had  not  been 
leaders  in  the  revolt  or  were  not  guilty  of  the  murder  of  British 
subjects.  Even  before  the  fall  of  Delhi,  Canning  had  been 
adversely  criticised — **  Clemency  Canning  "  he  was  scornfully 
called — for  announcing  his  intention  to  discriminate  between  the 
guflt  of  various  classes  of  mutineers.  But  a  wiser  view  soon  pre- 
vailed, and  the  natives  of  India  at  large  gratefully  accepted  the 

queen's  proclamation  as  the  charter  of  their  lives  and  liberties. 
See  G.  W.  Forrert.  History  of  tkt  Indian  Mutiny  (1904).  and 
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nsfrum  Siato  Papers  (1897) ;  T.  R.  E.  Holmes,  History  of  Ike 

Mutiny  (1898):  JCaw  and  MalUson's  History  of  tiie  Indian 

Mutiny  {1964-18^;  R.  sT  Rait.  Lift  of  Lord  Cough  (1903):  Sir 


W.  Lee-Warner,  Lift  of  Lord  Datkouste  (1904):  Sir  H.  Cunningham, 
Lord  Connimi  C*  Rulers  of  India  "  aeries).  (1890):  Sir  Owen  Tudor 
Burae,  Clydi  and  Stratknaim  (1895);  Lord  Roberts.  FortyOno 
Yoars  in  India  (1898):  and  Sir  Evelyn  Wood's  artkles  in  Tko  Tims 
in  the  autumn  of  1907. 

nDIAN  OCBAW,  the  ocean  bounded  N.  by  India  and  Persia; 

W.  by  Arabia  and  Africa,  and  the  meridian  passing  southwards 

from  Cape  Agulhas;  and  E.  by  Farther  India,  the  Sunda  Islands, 

West  and  South  Australia,  and  the  meridian  passing  through 

Sonth  Cape  in  Tasmania.    As  in  the  case  of  the  Atlantic  and 

Padfic  Oceans,  the  southern  boundary  is  taken  at  either  40*  S., 

t^  line  of  separation  from  the  great  Southern  Ocean,  or,  if  the 

belt  of  this  ocean  between  the  two  meridians  named  be  included, 

at  the  Antarctic  Circle.    It  attains  its  greatest  breadth,  more 

than  6000  m.  between  the  south  points  of  Africa  and  Australia, 

and  becomes  steadily  narrower  towards  the  north,  until  it  is 

divided  by  the  Indian  peninsula  into  two  arms,  the  Arabian  Sea 

on  the  west  and  the  Bay  of  Bengal  on  the  east.    Both  branches 

meet  the  coast  of  Asia  almost  exactly  on  the  Tropic  of  Cancer, 

but  the  Arabian  Sea  communicates  with  the  Red  Sea  and  the 

Persian  Gulf  by  the  StraiU  of  Bab^I-Mandeb  and  Ormus 

respectively.    Bioth  of  these,  again,  extend  in  a  north-westerly 

direction  to  30*  N.    Mumy  gives  the  total  area,  reckoning  to  40* 

S.  and  including  the  Red  Sm  and  Persian  Gulf,  as  17,320,550 

English  square  miles,  equivalent  to   13,043,000  geographical 

square  miles.    Kantens  gives  the  area  as  48,181.413  square 

kiJomcCxts,  or  i4/)of,ooo  geographical  square  miles;  of  these 

to,84S/90o  square  kilometres,  or  3,150,000  geographical  square 

Bsflesi  about  ss  %  of  the  whole,  lie  north  of  tlw  equator.    For  the 

area  from  40*  S.  to  the  Antarctic  Circle,  Murray  gives  9,373,600 

Fngfish  square  mfles,  equivalent  to  7,057,568  geographical  square 

miles,  and  Karstens  »4,7r 8,000  square  kilometres,  equivalent  to 

7,1 8t.474  geographical  square  mOes.    The  Indian  Ocean  receives 

few  laife  riven,  the  chief  being  the  2^ambezi,  the  Shat-el-Arab,  the 

Indus,  the  Ganges,  the  Brahmaputra  and  the  Irawadi.    Murray 

estimates  the  total  land  area  draining  to  the  Indian  Ocean  at 

5,050,000  geographical  square  miles,  almost  the  same  as  that 

draining  to  the  Padfic    The  annual  rainfall  draining  from  this 

area  is  estimated  at  4380  cubic  miles. 

Rdttf. — Laige  portioas  of  the  bed  still  remain  unexplored,  but  a 
fair  knowledge  of  its  general  form  has  been  sained  from  the  tound* 
lags  of  H.m!Sw  **  ChaUeager."  the  German  'n:;a2elle  "  Expedition. 
and  various  cable  ihipa*  aind  in  1898  information  was  greatly  added 
Co  by  the  German  "  Valdivia  "  Expedition.  A  ridge,  tets  than  3000 
fathoiDs  from  the  surface,  extends  aouth-eascwards  from  the  Cape. 
Tbia  fiffac.  00  wUcfa  the  CroKt  Islands  and  Keiguden  are  situated, 
Is  diroctqr  connected  with  the  submarine  plateau  of  the  Antarctic 


From  it  the  depth  increaacs  north-eastwards,  and  the  greatest 
depression  is  found  in  the  aiwle  between  Australia  and  the  Sunda 
luands,  where  "Wharton  deep."  below  the  3000-fathom  line, 
covers  an  area  of  neariy  50,000  sq.  m.  Immodtately  to  the  north 
of  Wharton  deep  is  the  smaller  "  Madear  deep,"  and  the  long  narrow 
**  Jeffreys  deep  "  off  the  south  of  Australia  completes  the  list  of 
d^ressKNis  below  3000  fathoms  in  the  Indian  Ocean.  The  aoop* 
fathom  line  approaches  dose  to  the  coast  except  (1)  in  the  Bay  of 
Bengal,  which  it  does  not  enter;  fa)  to  the  south-west  d  India  aiot 
a  ridge  on  which  are  the  Laccaoive  and  Maldive  Islands;  and  ( 
in  the*Mozambique  Channel,  and  on  a  bank  north  and  east  of  Mac 
gascar.  on  whkJi  are  the  Seychelles,  Maacarene  Islanda  and  other 
groups. 

Islands. — ^Like  the  Pacific,  the  Indian  Ocean  containa  more  islands 
in  the  western  than  in  the  eastern  half.  Towards  the  centre,  the 
Maldive,  Chagos  and  Cocoa  groups  are  of  characteristic  coral 
formation,  and  coral  reefs  occur  on  most  parts  of  the  tropical  coasts. 
There  are  many  volcanic  islands,  as  Mauritius,  the  Croset  Islands, 
and  St  Paul's.  The  chid  continental  islands  are  Madanacar. 
Sokotra  and  Ceylon.  Ker^den,  a  desolate  and  uninhabiteoisland 
near  the  centre  of  the  Induin  Ocean  at  its  southern  border,  is  note- 
worthy as  providing  a  base  station  for  Antarctic  exploration. 

Deposits. — ^Thc  bottom  of  the  Bay  of  Bengal,  d  the  northern 
part  d  the  Arabian  Sea,  d  the  Red  Sea  and  the  Persian  Gulf,  and 
of  the  narrow  coastal  stripe  on  the  east  and  west  sides  d  the  ocean, 
are  chiefly  covered  by  blue  and  green  muds.  Off  the  African  coasts 
there  are  large  deposits  d  Glauconitic  sands  and  muds  at  depths 
down  to  1000  fathoms,  and  on  banks  where  coral  formation  occurs 
there  are  large  deposits  d  coral  muds  and  sands.  In  the  deeper 
rarts  the  bed  d  the  ocean  b  covered  on  the  west  and  south  by 
Globigerina  ooze  except  for  an  dongated  patch  of  red  clay  extending 
most  d  the  distance  irom  Sokotra  to  the  Maldives.  Tne  red  clay 
covers  a  nearly  square  area  in  the  eastern  part  d  the  basin  bounded 
on  two  sides  by  the  Sunda  Islands  and  the  west  coast  d  Australia, 
as  well  as  two  strips  extending  east  and  west  from  the  southern 
margin  d  the  square  along  the  south  d  Australia  and  neariy  to 
Madagascar.  In  the  northern  portion  d  the  square,  north  and  east 
d  Wharton  deep,  the  xtd  clay  is  replaced  over  a  huge  tract  by 
Radiolarian  ooxe. 

Temperature. — ^The  mean  temperature  d  the  surface  water  is 
over  80*  F.  in  all  parts  north  01  13*  S.,  except  in  the  north-west 
d  the  Arabian  Sea,  where  it  is  somewhat  lower.  South  d  13*  S. 
temperature  falls  uniformly  and  quickly  to  the  Southern  Ocean. 
Between  the  depths  of  loo  and  looo  fathoms  temperature  is  high 
in  the  north-west,  and  in  the  south  centre  and  soutn-west,  and  low 
in  the  north-east,  the  type  d  distribution  remaining  substantially 
the  same.  At  1500  fathoms  temperature  has  become  very  uniform, 
ranging  between  35*  and  37*  F.,  but  still  exhibiting  the  same  type 
d  distribution,  though  in  a  very  degenerate  form. 

Saiinity.—Tht  saltcst  surface  water  is  found  in  (a)  the  Arabian 
Sfa  and  (b)  along  a  belt  extending  from  West  Australia  to  South 
Africa,  the  highest  salinity  in  this  odt  occurring  at  the  Australian 
end.  South  d  the  belt  salinity  falb  quickly  as  latitude  increases, 
while  to  the  north  d  it^  in  the  monsoon  region,  the  surface  water 
is  very  fresh  off  the  African  coast  and  to  the  north-east.  Little  is 
known  with  certainty  about  the  distribution  d  salinity  in  the  depths, 
the  number  of  trustworthy  observations  available  being  still  very 
small.  Probably  the  nortnern  and  north-eastern  region,  within  the 
monsoon  area,  contains  relatively  fresh  water  down  to  very  con- 
ddcrable  depths. 

Circulation. — ^North  d  the  equator  the  surface  dreulation  is  under 
the  contrd  of  the  monsoons,  and  changes  with  them,  the  currents 
consisting  chieflv  of  north-east  and  south-west  drifts  in  the  open 
sea,  and  induno  streams  following  the  coasts.  During  the  northern 
summer  the  south-west  monsoon,  which  is  suffidently  strong  to 
bring  navigation  practically  to  a  standstill  except  for  |iowcrful 
steamers,  sets  up  a  strong  north-easteriy  drift  in  tne  Arabian  Sea, 
and  the  water  removed  from  the  east  African  coast  is  replaced  by 
the  upwelling  d  cold  water  from  below;  this  is  one  of  the  best 
illustrations  d  this  action  extant.  Along  the  line  d  the  equator 
the  Indian  counter-<urrent  flows  eastwards  all  the  year  round,  acting 
as  compensation  to  the  great  Equatoriai  current  flowing  westwards 
between  the  parallels  d  7"  and  20*  S.  The  equatoriafcurrent.  on 
meeting  the  northern  extremity  d  Madagascar,  sends  a  branch 
southwards  along  the  east  coast  d  that  island,  somctiroes  called  the 
Mascarene  current.  When  the  main  equatorial  current  reaches  the 
African  coast  a  minor  stream  is  sent  northwards  to  the  source  d 
the  Indian  counter-current,  but  the  discharge  is  chiefly  by  the 
Mosambique  current^  which  south  d  Cape  Corrientes  becomes 
the  Agutkas  currentt  one  d  the  most  powerful  stream  currents  of 
the  globe.  On  the  west  coast  d  Madagascar  and  on  the  banks  d 
the  African  coast  south  d  30*  S.,  reaction  currents  or  "back- 
drifts  "  move  in  the  opposite  direction  along  the  flanks  d  the 
Agulhas  current:  these  back-drifts  are  d  great  importance  to 
navigation.  On  clearing  the  land  south  of  the  Cape  the  waters 
of  the  Agulhas  current  meet  those  d  the  vest  wind  drift  of  the 
Southern  Ocean,  and  mingle  with  them  in  such  a  manner  as  to 
produce,  by  interdigitation,  alternate  strips  d  warm  and  cold 
water,  whica  are  met  with  at  great  disunces  south-west  and  aouth 
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at  the  Cipt  Bcnnn  South  Arrio  ■«]  AuRnJi*  Ihe  Mien 
lann  a  put  oT  thf  gral  wcM  vind  drift.  TW  wattn  (i<  ihii  drift 
an,  ID  (vncnl.  tjl  very  low  tempcrstim.  but  it  i*  mnu-luble  thmt 

It  icaa  u  (u  u  Kemickn.  Thn  lacl  »  pnbubly  duo  jiutty  to 
ibe  aciiul  ininiucn  oC  nun  ntcr  (ron  tba  Mucamc  curmii 
cut  aC  Mwk|Hiiar,  ind  paitl)r  to  tb*  dmimiUKS  th*I  the  diBcmt 
tcmpcnium  at  the  watcn  An  lo  compeuited  by  thrir  diffvrenca 
of  ulLDitythat  ihvy  have aliiioat  pndaely  the lanw tpcdfk  gnvity 
■■  nil.  The  w«t  wind  drift  ■enda  ■  ■mm  nonhntdi  along  Ibe 
■nt  mut  oi  Aiutnlia,  tbe  Wat  AttUaUt  aaml,  tbe  boniiJoiue 
of  the  Ekncucb  cutnnt  in  IbeSoutb  Atlantic.  Tbe  priaeJEal  leaCBie 
in  tbe  dmlatkM  in  the  deplba  o(  Ibe  Indian  Oceaa  ia  •  ilow  nave. 
meat  of  Antaictic  wnter  DOfttawuda  akw  the  bottom  to  take  Ibe 
place  of  that  nnwved  from  tbe  aurfacc  Dy  evapotation,  and  by 
cumuli  in  the  lower  lalHudee.  Little  ii  known  beyond  the  bare 
(act  that  auch  movement  dsea  take  place.  [H.  N.  D.) 

IHDLUIDU,  a  dly  and  lie  touiiiy^e»t  ol  Wanen  (ounly, 
Iow(,U.S.A.,(bout  iSm.S.  by  E.of  Dts  Hoina.  Pop.  (1S90) 
»'S4;  (1900)  JI61;  U90S)  3396;  (1910)  alSj.  ll  it  served 
by  IlK  Chidigo,  Botlin^oo  k  Quiocy  and  Ibe  Chicago,  Rock 
liland  &  Pidfic  nilwayt.  ladiinoU  a  the  scat  of  Simpson 
CoUegt  (coeduFatioDil,  Mtthodiil  Episcopal.  iS6j),  with  a 
coUeie  dI  liberal  uti,  an  uttSemy,  a  scfawit  of  education,  a 
icbool  ol  busincM,  t.  ictaool  ol  thorUuiid  and  typewriting,  a 
conKTvalory  of  music,  a  school  of  oraiOTy,  a  icbool  of  art  and 
k  military  academy.  In  igog  the  college  had  31  initnicton 
and  gas  students.  The  dty  lis  in  a  hch  fuming  region,  and 
bis  a  considenblc  Inde  in  butler  and  eggs,  vegetablei  and 
Ituit),  and  in  coal,  lumber  ud  live  stock  ftom  the  suirousding 
country.  Indianoli  was  laid  out  and  was  Mlecled  n  tbe  county- 
Mit  in  ittv.  and  building  began  in  the  following  ytu;  it  wai 
incoiponttd  a>  &  toira  in  1W4,  and  was  chaiteicd  as  ■  dly  of 
tbe  second  clus  in  1884. 

tHDUm,  NORTH  ANBRICAIt.  Tbe  name  of  "  Amnion 
Indians  "  lor  tbe  aborigines  of  America  bad  its  origin  in  the 
nrmwrnt  Use  by  Columbus,  in  a  letter  {Febnujy  149J)  written 
■Miw*  soon  after  tht  discovery  of  tbe  New  World,  of  the 
"■  ,  term  /*fioi  (i.e.  tutivei  ol  India)  (or  lie  hilherto 
unknown  human  beings,  some  of  whom  be  brought 
back  to  Europe  with  him.  He  believed,  ai  did^  the  people  of 
bii  age  in  general,  that  the  islands  which  he  bad  discovered 
by  sailing  westward  across  tbe  Atlantic  were  actually  a  pan 
of  India,  i  mistaken  idea  which  later  lerved  la  suggest  many 
absurd  theories  of  the  origin  of  the  aborigina,  their  custonu, 
languages,  culture,  &c  From  Spanish  tlie  word,  with  jls  in- 
correct connotation,  passed  into  French  (Indien),  Italian  and 
Portuguese  Undit),  German  {iHdiaHe),  Dutch  {ImHe^),  &c 
When  the  New  World  came  to  be  known  ai  Amtriai,  tbe  natives 
received,  in  English  cspedally,  the  name  "  Araerion  Indiana," 
to  distinguish  them  from  the  "  Indiana  "  of  iouih.eutein  Alia 
and  the  East  Indies.  The  appellation  "  American*  "  wai  lot 
■  long  time  used  in  Engli^  to  deugnate,  not  the  European 
colonists,  but  the  aborigina,  -  and  when,  in  1S91,  Dc  D.  C. 
Brinton  published  his  notable  nwnognif^  on  the  Indians  he 
entitled  it  Tin  Ameriaiti  Xact,  recalling  the  early  emptoymenl 
of  the  term.  The  awkwardness  of  such  a  tenn  aa  "  American 
Indian,"  both  historically  and  linguistically,  led  Major  J.  W. 
Fowell,  the  founder  of  the  Bureau  of  American  Ethnology,  10 
put  forward  as  a  substitute  "  Amerind,"  an  arbitrary  curtail- 
ment nbich  had  the  advantage  'of  lending  itself  easily  to 
form  worrla  necessary  and  useful  in  ethnological  writings,  e.f. 
pte-Amerind,  .  poil-Amerind,  pseudo-Amerind,  Amerindiah, 
Amerindize.  &c  Putists  have  objected  atrenuously  to 
"  Amerind,"  but  the  word  already  has  a  ceilain  vogue  in  bolb 
English  and  Fiencb.  Indeed,  Professor  A.  U.  Keaoe  does 
not  besiute.  in  Tlit  Warld'i  FtopUi  (london,  190S),  to  use 
"  Amerinds  "  in  lieu  ol  "  American  Indians."  Other  popular 
(eras  foe  the  American  Indians,  which  have  more  or  less  currency, 
are  "  Red  race,"  "  Red  men,"  "  Redskins,"  the  last  not  in  auch 
good  repute  aa  the  corresponding  German  Eoihitidi,  or  French 

*'  American  Indians  "  covers  all  the  iboiiginea  of  tbe  New 
World  put  and  present,  10  far  as  is  known,  although  some 
'European  writcii.  espedalty  In  FiaDce,  still  •eek  to  sepante 


m  the  "  Redskins  "  tbe  Aiteci,  Mayas,  Penniaio,  Ac,  aad 


ically. 


least)  n 


tbe  Eskimo  as  distinct  from  the  Indian  prtfier.     When  Ibe 

and  thdr  deicendants,  they  did  lut  confine  it  to  "  wild  men," 
but  applied  it  to  many  things  that  were  vKld,  stzange,  uott. 
European  in  the  new  environment  (sec  Jeam,  Amur.  PM-L^t, 
r903,  pp.  I07.|[6^  Handbcck  ^  Amtr,  Indi.,  1907,  pc  i-  [^ 
£05-607).    Hiui  more  than  one  hundred  popular- namei  of  plaaU 

&c)  contain  references  10  the  Indian  in  this  way;  atia  many 

French,  who  termed  the  Indian  tiridd^  (ml  "  savage 'O.  re- 
membered him  linguistically  in  belU  raiaaie  (moccasia),  mtma 
Itaaate  (toboggan).  The  term  "  Siwaah,"  in  use  in  the  Chinoak 
jargon  of  the  North  Pacific  coast,  and  also  in  the  En^iib  of 
that  region,  for"  Indian  "  is  merdy  a  corruption  of  this  Canadiu- 
Frencb  sppdlatioo.  In  the  Ulerature  relating  to  Ibe  Pacific 
coast  there  is  mention  even  of  "  Siwash  Indians."  ThrooglKHU 
Canada  and  the  United  Sutcs  the  term  "  Indian  "  occurs  in 
hundreds  of  place-names  of  all  sorts  ("  Indian  River,"  "  Indian 
Head,"  "  Indian  Bay,"  "  Indian  Hill,"  and  tbe  like).  There 
"  d  /■Jiow^afa.     U 


"Lol  the  poor  Indian,  whose  untuIH'd  mind 
Sc«  GaJlTdoudi,  or  tann  Him  in  the  wind," 
is  respon^le  for  the  creation  in  the  mind  of  the  people  tl  a 
"  Mr  L0|"  who  figurea  in  newsp^ier  lore,  cartoons,  frc.     T^ 
reputations,  deserved  and  ondderved,  of  certain  Indiao  tribes 
north  of  Mexico  have  been  such  that  their  names  have  paAed 
into  English  or  into  the  languages  of  other  dvilizcd  naiiiWH 
of  Europe  aa  synonyms  for  "  rtiflian,"  "  thug,"  "  rowdy,"  Ae. 
Recently  "  les  Apaches  "  have  been  the  terror  of  certain  distiids 
of  Paris,  as  were  the  "  Mobocki "  (Mohawks)  lor  ctirtain  parti 
ol  London  toward  the  dose  of  tba  iSth  century. 
The  North  American  Indians  have  been  the  tubiecl  ct  m; 
■     '  ■■    ■  wortd-wide  a 


I  tribe,  but  by  117b  Ibcy  hid  retreated  in 
.   .  .  MiHouri  above  bt  Louia.    A  few  years  lab 

far  up  the  Red  ri' 

and  farther  westw , 

in  wboK  language  Catlln 


BdHai^ 


Oi^a,  until  at  Ian  tbey 
Ocean.     Tbe  theory  '■■--'■ 


itcnof  Ibe  Plciic 
c  Amencan  Indiana  were  the  "  Lim  Tea 

. , It  entirely  diappearcd  Iron  etbnakcieal 

E.  Many  d(  the  identities  aatT  rsenbUocea  ia  itefc 
and  inBiiutioiu  between  the  Ancncaa  ladiBBa  and  ite 
Hebrews,  hUf-bwwIedte  or  diMaRnl  (lews  al  sbiEh 
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foroBed  the  baas  of  the  theory^  are  diKiuaed,  and  their  real  ngnificanoe 
pointed  out  by  Colond  Gamck  Mallery  in  his  valuable  address  on 
^  Israelite  and  Indian:  A  Parallel  in  Planes  of  Culture"  (Proc. 


Amtr.  Assoc.  Ad9.  Set.  vol.  xxxviii.,  1889.  pp.  aSr-ui).  The  whole 
subject  has  been  discussed  by  Professor  H.  w.  rlenshaw  in  his 
"  Popular  Fallacies  respecting  the  Indians'"  (^insr.  Anthrop.  voL 
vii.  OA,  1905,  pp.  104-1 13). 

Of  ways  of  classifying  the  laces  of  mankind  and  their  sub- 
divisions the  number  is  great,  but  that  which  measures  them  by 
their  speech  is  both  andent  and  convenient.  The 
multiplidty  of  Unguages  among  the  American  Indians 
was  one  of  the  first  things  that  struck  the  earliest 
investigators  of  a  'scientific  turn  of  mind,  no  less  than  the 
missionaries  who  preceded  them.  The  Abb^  Hervas,  the 
first  serious  student  of  the  primitive  tongues  of  the  New  World, 
from  the  classificatoiy  point  of  view,  noted  this  multiplidty 
of  languages  in  his  Catalogo  ddU  Ungue  conosciute  e  fu^isia  ddla 
ioro  aj^nUA  e  dnersiid  (Cesena,  1784);  and  after  him  Balbi, 
Adelung  and  others.  About  the  same  time  in  America  Thomas 
Jefferson,  who  besides  being  a  statesman  was  also  a  considerable 
naturalist  (see  Anur.  Anthrop.  ix.  n^s.,  2907,  499-509),  was 
impressed  by  the  same  fact,  and  in  his  Notes  an  the  State  of 
Virginia  observed  that  for  one  "  radical  language  **  in  Asia 
there  would  be  foUnd  probably  twenty  in  America.  Jefferson 
himself  collected  and  arranged  (the  MSS.  were  afterwards  lost) 
the  vocabularies  of  about  fifty  Indian  languages  and  dialects, 
and  so  deserves  rank  among  the  forerunners  of  the  modem 
American  school  of  comparative  philologists.  After  Jefferson 
came  Albert  (jallatin,  who  had  been  his  secretary  df  the  treasury, 
as  a  student  of  American  Indian  languages  in  the  larger  sense. 
He  had  also  himself  collected  a  number  of  Indian  vocabularies. 
Gallatin's  work  is  embodied  in  the  well-known  "  Synopsis  of 
the  Indian  Tribes  within  the  United  Sutes  East  of  the  Rocky 
Moontains,  and  in  the  British  and  Russian  Possessions  in  North 
America,"  published  in  the  Transactions  and  Collections  of  ike 
Awuhcam  Antiquarian  Society  (iL  1*432)  for  1836.  In  this, 
ically  the  first  attempt  in  America  to  classify  on  a  linguistic 
basis  the  chief  Indian  tribes  of  the  better-known  r^ions  of  North 
America,  Gallatin  enumerated  the  following  twenty-nine 
separate  divisbns:  Adaize,  Algonkin-Lenape,  Athapascas, 
Atnas,  Attacapas,  BUckfeet,  Caddoes,  Catawbas,  Chahtas, 
Cherokees,  Chetimachas,  Chinooks,  Eskimauz,  Fail  Indians, 
Iroquob,  Kinai,  Koulischen,  Muskhogee,  Natches,  Pawnees, 
Queen  Charlotte's  Island,  Salish,  Salmon  River  (Friendly 
Village),  Shoshonees,  Sioux,  Straits  of  Fuca,  Utchees,  Wakash, 
Wooooos.  These  do  not  all  represent  distinct  linguistic  stocks, 
as  may  be  seen  by  comparison  with  the  list  given  below;  such 
peoples  as  the  Caddo  and  Pawnee  arc  now  known  to  belong 
together,  the  Bhickfeet  are  Algonkian,  the  Catawba  Siouan, 
the  Adaize  Caddoan,  the  Natchez  Muskogian,  &c.  But  the 
monograph  is  a  very  good  first  attempt  at  classifying  North 
American  Indian  binguages. 

Gallatin's  coloured  map  of  the  distribution  of  the  Indian  tribes 
in  question  is  also  a  pioneer  piece  of  work.  In  1840  George 
Bancroft,  in  the  third  volume  of  his  History  of  Ike  Colonization 
of  Ike  United  States,  discussed  the  Indian  tribes  east  of  the 
Misrissippi,  listing  the  f<rflowing  eight  families:  Algonquin, 
Catawba,  Cherokee,  Huron-Iroqtt<»s,  Mobilian  (Choctaw  and 
Muskhogee),  Natch^,  Sioux  or  Dahcota,  Uchee.  He  gives  also  a 
liBgaistic  map,  modified  somewhat  from  that  of  Gallatin.  The 
next  work  of  great  importance  in  American  comparative  phil- 
oiogy  is  Horatk>  Hale's  monograph  forming  the  sixth  volume 
(Phila.,  1846).  Ethnography  and  Philology,  of  the  publications 
of  the  *'  United  States  Exploring  Expedition,  during  the  yean 
1838,  1839, 1840,  2843,  under  the  Command  of  Charles  Wilkes, 
VS.  Navy,"  which  added  much  to  our  knowledge  of  the  languages 
of  the  Indians  of  the  Pacffic  coast  regions.  Two  years  later 
fisllafin  published  in  the  second  volume  of  the  Transactions  of  the 
Amencam  Ethnologicai  Society  (New  York)  a  monograph  entitled 
**  Hale's  Indians  of  North-West  America,  and  Vocabularies  of 
North  America,"  in  which  he  recognized  the  following  additional 
fioops:  Anapahoes,  Jakon,  Kalapuya,  Kitunaha,  Lutuami, 
liaih,  SahapCin,  Saste,  Waiilatpa.    In  1833  be  contributed  a 


brief  paper,  to  the  third  volume  of  Schoolcraft's  Information 
Respecting  the  History,  Condition  and  Prospects  of  the  Indian 
Tribes  of  the  United  States,  adding  to  the  "families"  already 
recognized  by  him  the  following:  Cumanches,  Gros  Ventres, 
Kaskaias,  Kiaways,  Natchitoches,  Towiacks,  Ugaljachmutzi. 
Some  m<>difications  in  the  original  list  were  also  made.  During 
the  period  1853-1877  many  contributions  to  the  classification  of 
the  Indian  binguages  of  North  America,  those  of  the  west  and  the 
north-west  ia  particular,  were  made  by  Gibbs,  Latham,  Turner, 
Buschmann,  Hayden,  Dall,  Powers,  Powell  and  GatscheL  The 
next  important  step,  and  the  most  scientific,  was  taken  by  Major 
J.  W.  Powell,  who  contributed  to  the  Seventh  Annual  Report  of 
the  Bureau  of  Ethnology,  1885-1886  (Washington,  1891)  his 
classic  monograph  (pp.  x-z4a)  on  "  In(iian  Linguistic  Families  of 
America  North  of  Mexico."  In  1891  also  appeared  Dr  D.  G. 
Brinton's  The  American  Race:  A  Linguistic  Classification  and 
Ethnographic  Description  of  the  Native  Tribes  of  North  and  South 
America  (New  York,  p.  393).  With  these  two  works  the  adoption 
of  language  as  the  means  of  distinction  and  dassificallon  of  the 
American  aborigines  north  of  Mexico  for  sdentific  piirposes 
became  fixed.  Powell,  using  the  vocabulary  as  the  test  of 
relationship  or  difference,  enumerated,  in  the  area  considered,  58 
separate  linguistic  stocks,  or  families  of  speech,  each  "  as  distinct 
from  one  another  in  their  vocabularies  and  apparently  in  their 
orighi  as  from  the  Aryan  or  the  Scythian  families  "  (p.  36). 

The  58  distinct  linguistic  stocks  of  American  Indians  north  of 
Mexico,  recognized  by  Powell,  were  as  foUows:  (1)  Adaizan; 
(3)  Algonquian;  (3)  Athapascan;  (4)  Attacapan;  (5)  Beothu- 
kan;  (6)  Caddoan;  (7)  Chimakuan;  (8)  Chimarikan;  (9)  Chim-' 
mesyan;  (10)  Chinookan;  (xx)  Chitimachan;  (xa)  Chumashan; 
(x3)  Coihuiltecan;  (14)  Copduun;  (xs)  Costanoan;  (16)  Eski-; 
mauan;   (17)   Essdenian;   (x8)   Iroquoian;   (X9)   Kalapooian; 

(30)  Karaiakawan;  (sx)  Keresan;  (33)  Kiowan;  (33)  Kitunahan; 

(34)  Koluschan;  (35)  Kulanapan;  (36)  Kusan;  (37)  Lutua- 
mian;  (38)  Mariposan;  (39)  Moquelumnan;  (30)  Muskhogean; 

(31)  Natchesan;  (33)  Palaihnihan;  (23)  Piman;  (34)  Pujunan; 

(35)  (^ratean;  (36)  Salinan;  (37)  Salishan;  (38)  Sastcan; 
G9)  Shahaptian;  (40)  Shoshonean;  (41)  Siouan;  (4a)  Skitta- 
getan;  (43)  Takllman;  (44)  Tafloan;  (45)  Timuquanan;  (46) 
TonUcan;  (47)  Tonkawan;  (48)  Uchean;  (49)  WaiiUitpuan; 
(so)  Wakashan;  (51)  Washoan;  (53)  Wdtspekan;  (53)  Wisho- 
skan;  (54)  Yakonan;  (55)  Yanan;  (56)  Yukian;  (57)  Yuman; 
(58)  Zuflian.  | 

This  has  been  the  working-list  of  students  of  American  Indian 
languages,  but  since  its  appearance  the  sdentific  investigations  of 
Boas,  Catschet,  Dorsey,  Fletcher,  Mooney,  Hewitt,  Hale,  Morice, 
Henahaw,  Hodge,  Matthews,  Kroeber,  Dixon,  C}oddard,  Swanton 
and  others  have  added  much  to  our  knowledge,  and  not  a  few 
serious  modifications  of  Powell's  classification  have  resulted. 
With  Powell's  monograph  was  published  a  coloured  map  showing 
the  distribution  of  all  the  linguistic  stocks  of  Indians  north  of 
Mexico.  Of  this  a  revised  edition  accompanies  the  Handbook  of 
American  Indians  North  of  Mexico,  published  by  the  Bureau  of 
American  Ethnology  in  1907-1910,  now  the  standard  book  of 
reference  on  the  subject.  The  diief  modifications  made  in 
Powell's  list  are  as  foUows:  The  temporary  presence  in  a 
portion  of  south-west  Florida  of  a  new  stock,  the  Arawakan, 
is  now  proved.  The  Adaizan  language  has  been  shown  to 
belong  to  the  Caddoan  family;  the  Natchez  to  the  Muskogian; 
the  Palaihnian  to  the  Shastan;  the  Piman  to  the  Shoshonian. 
The  nomenclature  of  Powell's  classification  has  never  been 
completely  satisfactory  to  American  philologists,  and  a  move- 
ment is  now  ivell  under  way  (see  Amer.  AnUirop.  vii.  n.s., 
■90$,  S79-593)  to  improve  it.  In  the  present  artide  the  writer 
has  adopted  some  of  the  suggestions  made  by  a  committee 
of  the  American  Anthropological  Sodety  in  X907,  covering 
several  of  the  points  in  question. 


In  the  light  of  the  roost  recent  and  authoritative  researches  and 
investigations  the  linguistic  stocks  of  American  aborigines  north  of 
Mexico,  past  and  present,  the  areas  occupied,  earliest  homes  (or 
original  habitats),  number  of  tribes,  subdivisions,  Ac,  and  populatioo. 
may  be  given  as  follows:— 
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Of  these  55  different  linguistic  stocks  5  (Aiawakan,  Beothu- 
kan,  Esselenian,  Karankawan  and  Timuquan)  are  completely 
extinct,  the  Arawakan,  of  course,  in  North  America  only; 
13  (AtaJkapan,  Chimsrikan,  Chitimachan,  Chumashan,Costanoan, 
Kusan,  Pakawan,  Salinan,  Takdman,  Tonikan,  Tonkawan, 
Wishoskan,  Yakonan)  practkally  extinct;  while  the  speakers 
of  a  few  other  languages  or  the  survivois  of  the  people  once 
q>eaking  them  (e.^.  Chemakuan,  Chinookan,  Copehan,  Kala- 
puyan,  Mariposan,  Washoan,  Yukian),  number  about  200  or  300, 
in  some  cases  fewer.  Of  the  Waflatpuans,  although  tome  in- 
dividuals bebnging  to  the  stock  are  stiU  living,  the  language 
itself  is  practically  extinct.  The  distribution  of  the  various 
stocks  reveals  some  interesting  facts.  Among  these  are  the 
stretch  of  the  Eskimoan  along  the  whole  Arctic  coast  and  its 
extension  into  Asia;  the  immense  areas  occupied  by  the  Atha- 
baskan  and  the  Algonkian,  and  (less  notably)  the  Shosho- 
nian  and  the  Siouan;  the  existence  of  few  stocks  on  the 
Atlantic  slope  (from  Labrador  to  Florida,  east  of  the  Mississippi, 
only  8  are  represented) ;  the  great  mtiltiplicity  of  stocks  in  the 
Pacific  coast  region,  particularly  in  Oregon  and  California;  the 
ion  of  the  Sbosbonian,  Yuman  and  Athabaskan  southward 
''exico,  the  Shosbonian  in  andcnt^  the  Athabaskan  in 


the  caistcuoe  of  an  Arawakan  colony  in 
western  Florida,  a  i6th-centttiy  repfcsentative  in  Nortli 
of  a  South  American  linguistic  stock.  Some  stocks,  e.g.  Atakapaa, 
Beothukan,  Chemakuan,  Chimarikan,  Chitimachan,  Kjowsb, 
Kit  una  ha  n,  Lutuamian,  Takelman,  Tonkawan,  Waflatpoaa, 
Yanan,  Yuchian,  Zufli,  &c.,  were  not  split  up  into  innamcralsle 
dialects,  possessing  at  most  but  two,  three  or  four,  usoaOy  fcwrr. 
Of  the  larger  stocks,  the  Athabaskan,  Algonkiaa,  Shoahonima, 
Siouan,  Iroquoian,  Salishan,  &c.,  possess  many  diakcts  ofitea 
mutually  nnintdligiblc.  In  marked  oontxast  with  thlft  is 
case  of  the  F.skimoan  stock,  where,  la  tfAtt  of  the  great 
over  which  it  has  extended,  dialect  variatioos  are  at  a  ndnimiiiB, 
and  the  people  "  have  retained  their  language  in  all  its  nuBor 
features  for  centuries  "  (Boas).  As  to  the  reasm  for  the  alMOhil- 
ance  of  linguistic  stocks  in  the  region  of  the  Pacific  (from  Ala^n 
to  Lower  California,  west  of  long.  115*,  there  are  37:  Eskimonai, 
Roluschan,  Athabaskan,  Haidan,  Tsimshian,  WakiAan,  SiaJi* 
shan,  Kltunahan,  Chimakuan,  Chinookan,  Sahaptian,  Wailnft- 
puan,  Shosbonian,  Kalapu3ran,  Yakonan,  Kusan,  Taldman. 
Lutuamian,  Qooratean,  Weitspekan,  Wishoskan,  ^J******. 
Yanan,  Chimarikan,  Yukian,  Copeban,  Pajnnan,  Wadkoao. 
Kulanapan,  Moqudomnan,  Mariposan,  Costanoan,  Essdemnn, 
Salinan,  Chumashan,  Yuman)  there  has  been  moch 


Of  these  no  fewer  than  18  are  confined  practically  to  the  IbBsts 
of  the  present  state  of  California.  Dialects  of  Athabaskan, 
Shosbonian  and  Yuman  also  occur  within  the  Califomian  areas, 
thus  making,  in  all,  representatives  of  21  linguistic  stocks  ia  a 
portion  of  the  continent  measuring  less  than  156,000  sq.  na.  Ia 
ejqtlanation  of  this  great  diversity  of  speech  several  theories  have 
been  put  forward.  One  b  to  the  effect  that  here,  as  in  the  tcg^am 
of  the  Caucasus  in  the  Old  World,  the  multiplidty  of  languaccs  is 
due  to  the  fact  that  tribe  after  tribe  has  beendriven  into 
mountain  valleys,  &c,  by  the  pressure  of  stronger  and 
aggresrive  peeves,  who  were  setting  forth  on  careers  of  migtaiiaa 
and  conquest.  Another  view,  advocated  by  Horatio  Hale  m 
1886  (Proc.  Amer.  Assoc.  Ai9.  Set.;  also  Proc  Camad. 
Toronto,  x888),  is  that  this  great  diversity  of  human 
due  to  the  language-making  instinct  of  children,  being  tbe  result 
of  "  its  exercise  by  young  dhOdxen  accidentally  isaJated  from  tJbe 
teachings  and  influence  of  grown  companions.'*  Apairofyoong 
human  beings,  separating  thus  from  the  parent  tribe  and  ^amrtiw^ 
sodal  life  in  a  new  environment  by  theinsdves,  would,  accmilAi^ 
to  Mr  Hale,  soon  produce  a  new  dialect  or  a  new  language, 
theory  was  looked  upon  with  favour  by  Romanes,  BrinK 
other  psychologists  and  ethnologists.  Dr  R.  B.  Dixon  (C«nfr. 
inlem.  des,  Amir.^  (Quebec,  1906,  pp.  255-263),  discusing  soaae 
aspects  of  this  question,  condud^  *'  that  the  great  linguistic  aad 
considerable  cultural  complexity  of  this  whole  California-Ore^oa 
re^n  is  due  to  progressive  differentiation  rather  than  to  t^ 
crowding  into  this  restricted  area  of  remnants  of  MiginaUy  disci  etc 
stocks."  How  far  two  dialects  of  one  stock  can  go  in  tbe  way  of 
such  differentiation  without  becoming  absolutdy  distinct  is  iUos- 
trated  by  tbe  Achomawi  branches  of  the  Shastan  family  off  s^xeck, 
which  Dr  Dixon  has  very  careftilly  investigated. 

The  test  of  vorabulary  is  not  the  only  means  by  whicb 
languages  of  the  North  American  aborigines  might  be  < 
There  are  peculiarities  of  phonetics,  morphology,  grammar,  senti 
structure.  &c.,  which  suggest  groupings  ol  the  lingaisiic  stocks 
independent  of  their  lexicsucontent.  Some  Uncuages  are  hank  aod 
consonantal  (e.g.  the  Kootenay  and  others  01  the  Novth  I^ci&c 
region),  some  melodious  and  vocalic,  as  are  certain  of  tbe  tongues 
of  CaUfomia  and  the  south-eastern  United  States.  Some  cnploy 
rrduplication  with  great  frequency,  like  certain  Shosbonian  diakcts; 
others,  like  Kootenay,  but  rarely.  A  few.  like  the  Cbinook.  are  ex- 
ceedingly onomatopoeic.  Some,  like  the  northern  hoRiages  of 
California,  ba  ve  no  proper  plural  forms.  Of  the  Calif omiaDlanpiaiees 
the  Porno  alone  distinguishes  sender  in  the  pronoun,  a  framre 
common  to  other  languages  no  uirther  off  than  Oregon.  The  hq^k 
ilevelopment  and  syntactical  use  of  demonstratives  wkicfc  dhar* 
acteriae  the  Kwaldutl  are  not  found  among  the  Califomian  towgugs. 
A  few  tangiuges,  like  the  Chinook  and  the  Tonika.  possess  wal 
grammatical  gender.  Some  languages  are  essentiaOy  pre6a.  ocl 
essentially  suffix  tongues:  while  yet  others,  possess  both 
and  suffixes,  or  even  infixes  as  well.  In  some  biyiages  vi 
changes,  in  others  consonantal*  have  grammaticar  or 
mraning.    In  certain  languages  tense,  mood  and 


uuKuiioEsi  INDIANS,  NORTH  AMERICAN 

«CAUy  drrtk^ed.    la  ■ome  luvuun  tyntactkat  cus  occur        At  ■  nnilt  ot  cbc  moit  menc 
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it  tbe  "  iocDfporatiiic  "  ud  '^  polvrntbctic  "  type* 


ao  tbit  tttc  Rivnl 


ncBik   cDD^dBable   modificat 

-^'-  tt>  lugint  ceilain  gnap*  of  Nofth  American  TTidiaa  tanguaEU 
aiiina  iKculianliei  jiHtitfyiiiff  th«  abumHioa  of  rdatioiuBip 
LbET.    mil  Dr  Fraoi  OiMt  ^iUrm^  Inun.  Omp.  Anllua^ 


E^t.  pp.  3J9-346,  and  Am,  Atclicrel-  Rep.  Ojtiarit, 
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-niacil  (KoluKhan)  aod  i 
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n^tloadiip  si  tbe  KoDCeiiaywilh  Shi 


ririMlilr  idatloadiip  of  tbe  Koocenay  • 
CaUaniaa  area  Dt  R,  B.  Dinm  and  Dr 
(MIC  tbae  nobablt  pDupa  amaai  Ok  numemu 
s(  ihai  pan  oT  ih*  Vniied  SUKti  (i)  Chumai 
(a)  Yimk  {WcitipiJuii),  Wuhoakaa.  Athabaika 
Icui),   Chiiurikui;    (l)    Maidu    (Puluiun),    Lu 

(Copelianl,   Ylltun.   Po--    '"■  ' '     ■-     - 

Yolcuu   (MaripoBn),   r 
™ibly^W»Aj,ii;  U) 


At  OBC  time  tbe  ofnnioD  was  widely  prtvaJi 
'*"r'*I**  dianied   vecy   lapidly,   Kmelime 

^VH^    ratber  freely  used  aa  typical  «aampl< 

allm^m    TarialioD.    Tbe  rtot  of  thii  view  ia  new  admitted 

■■^■**  everywbere,  and  for  the  <pe«b  of  Ibe  New  World 

■boritian  Di  Fraiu  Boaa  ilatea  (HkU.  Amtr.  Ind.  pL 

P-  759)-  "  There  ia,  however,  no  hittoiical  praof  of  the  chan^ 
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ii  to  the  eflect  that 
lancuace*  Doauit  a 
■o  xanty  Ibat  ita  : 


'  langua^  of  England  betwe 
Another  itatement  tbat  baa  ootain 
[a   otberwise   reputable   quarten 
:  ol  the  voc 


le  by  night. 
Thia  ii  (bwlulely 
coatfuy  to  lact,  lor  tbe  vocatiulanea  ol  tbe  Uoguagcs 
tbe  Ameiicaa  Indiana  are  rich,  and,  according  lo  the  beat 
■Btborily  on  tbe  aubject,  "  it  ia  certain  that  in  every  one  tbe 
UT  a  cni[de  of  Ibouaand  of  itiin  wordi  aod  many  Uunuar 
*oTda,  aa  Ibal  term  il  dcliaed  in  Engliab  dictionaiiea  "  (Bou 
Tbe  number  of  vorda  in  the  vocabulary  of  tbe  iodividual  Indian 
b  alao  much  greater  than  il  generally  thought  to  be  tbe  case. 
It  vaa  long  cualomary,  even  in  "  icientiGc  "  didcs,  to  deny 
to  Amcrkui  Indian  tonguea  the  poiaeiaion  of  abitiact  terms, 
bat  ben  again  the  authorily  of  the  beat  recent  inveitigalon  ii 
ctHKluiive,  for  '*  the  power  to  form  abstract  ideas  is,  neverthc- 
leaa,  Dot  lacking,  and  the  development  of  abstract  thought 
would  find  in  every  one  of  the  languagea  a  ready  me*t  ol 
H]HI  WMHi  "  (Boas),  In  thia  connexion,  however,  it  should 
be  renwmbered  thai,  In  general,  tbe  languages  of  the  American 
nboiigiaea  "  are  nol  so  well  adapted  to  generaliced  statemenli 
■atolivelyde*cnpti<>D>."  The  holophraatic  terms  chaiacteriii it 
ol  *»  many  Aniericu  Indian  languages  "  are  not  due  to  a  lack 
ol  power  to  danily,  but  an  rather  eiprcationi  of  form  o! 
cBltBR,  tingk  term*  being  Intended  for  thoae  ideas  of  piimt 
trnponance  lo  tbe  people"  (Boat).  Thia  comidervion  ol 
American  primitive  tongue*  in  iheir  relation  to  culture-types 
opcna  up  a  companlivety  new  field  ol  reteudi,  and  one  of 
-   ignific«>ee. 
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ncKnliui  pirticte  showipf  that  the  aubiece 
third  person  and  the  object  in  the  second. 
-,  ,-^  ,  -- —  .-lul  poateative  particle,  indicacing  that  the 
nibjfct  ol  the  verb  is  something  inanimate  bdongii^  to  the  *«*--**^* 
third  peraan. "  bis-it."    The  Carrier  (Athsbaskan)  Ukmmakmuhmi^ 

'-' i-oi,  "  I  ustiaUy  recommence  to  walk  lo  and  f ro  on  aH 

singing,"  which  Morice  calls  "  a  simple  word.'*  ia  buill 


hbrrvialiona  of  form, 
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'  1  agtiitllflf.  "  eya."    la  aome  laji|iiages 

. kcorporated  in  tbe  verb  ia  entirely  (liferent 

from  that  in  independent  lub  Of  pronodiinal  incorporuion  these 
ejampin  are  from  tbe  Kootenay:  Aupqanapine— "Tff  sees  hh": 
ifDnupwnuiBe-"/  tee  yta  "i  Tihat¥p<lliiine'"«<  will  kill 
yn  " ;  Tihallilganjitaiine-  "  Hi  will  bile»  ":  Tthatltiukwtlirine 
-"»<  is  nifii  to  aeiae  yn;  HimthatlllpitbHpiiic-"  Yim  will 
honour  ■*#.  For  Incorpontion  ol  adjectives  Ihcie  caamplet  will 
■crve:  Honitesutik-"  I  paiol  (my  lace),"  Utenlly.  "I  make  it 

Ttd"   (tevtiH,  "red"!  the  ladic-'  =-  -•■ ■■  ' '"■'- 

HowilIkeiDe^"  I  iboul.     Utenlly. 
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Indian  languages  will  iUuslrale  Ihc  proeei*: — 
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lliiol uncertain  meaning),  jhnikan-'  ,„>., 
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I.   The  development  ol  a  great   variety  c 

tinguishea  "  vitibilily  aod  inviiibility,  pre* 
aker  "  <B«i].  Aciordinj  to  Morice  {Tram 
to,  p.  187),  the  Carrier  language  of  the  Ath 
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7.  The  use  of  the  Intransitive  verb  at  a  means  of  expressing 
ideas  which  in  European  tongues,  e,g.,  would  lie  carried  by  ao- 
jectives.  In  the  Carrier  language  almost  all  adjectives  ace  "  genuine 
verbs  "  (Morice). 

8.  The  expression  of  abstract  nouns  in  a  verbalised  form.  Thus 
Cree  (A^nkian)  generally  says,  in  pieference  to  using  the  abstract 
noun  pimatistwim,  '*  life,  the  periphrastic  verb  Api$itaiisenamewukt 
literallv  "  that  they  (indefinite  as  to  person)  live.  So  far  is  this 
carriea  sometimes  that  Horden  (Oet  Grammar,  London,  1861,  p.  s) 
says:  **  I  have  known  an  Indian  speak  a  lonfl^  sentence,  on  the  duties 
of  married  persons  to  each  other,  without  using  a  single  noun." 

As  an  interesting  example  of  a  long  word  in  Ainerican-Indian 
languages  may  be  mentioned  the  Iroquois  taoHiasakoHotiatawilserak- 
mmmseromMumUmkaiieseke,  This  "  word."  which,  as  Forbes  ( Qmtr, 
intern,  d.  Amtr.,  Quebec.  1006,  p.  103)  suggests,  would  serve  well 
on  the  signboard  of  a  dealer  in  novelties,  b  translated  by  him, 
"  Que  plusieurs  personnes  viennent  acheter  des  habits  pour  cPautres 
personnes  avec  oe  quoi  payer."  Not  so  formidable  is  deyekmmks9' 
dekrihadasterasteraketakwa,  a  term  for  "  stove  polish/*  in  use  on  the 
Mohawk  Reservation  near  Brantford,  Ontario. 

The  literature  in  the  native  languages  of  North  America  due  to 
missionary  efforts  has  now  reached  Urge  proportions.  Naturally 
Bible  translations  have  been  most  important.  According  to 
Wilberforce  Eames  {Handbook  of  Amur,  Inds,,  1907,  pt.  i.  pp. 
143-145),  **  the  Bible  has  been  printed  in  part  or  in  whole  in  5a 
Indian  languages  north  of  Mexico.  In  x8  one  or  more  portions 
have  been  printed;  in  9  others  the  New  Testament  or  mote  has 
appeared;  and  in  5  languages,  namely,  the  Massachuaet,  Cree, 
Labrador  Eskimo,  Santee  Dakota  and  Tukkuthkutchin,  the 
whole  Bible  is  in  print."  Of  the  3a  languages  possessing  Bible 
translations  of  some  sort  3  are  Eskimoan  dialects,  4  Athabaskan, 
13  Algonkian,  3  Iroquoian,  a  Muskogian,  a  Siouan,  x  Caddoan, 
X  Sahaptian,  i  Wakashan,  x  faimshian,  x  Haidan.  Translations 
of  the  Lord's  Prayer,  hymns,  articles  of  faith  and  brief  devotional 
compositions  exist  now  in  many  more  languages  and  dialects. 
A  goodly  number  of  other  books  have  also  been  made  accessible 
in  Indian  versions,  e.g.  Bunyan's  Pilgrim's  Progress  (Dakota, 
X857),  Baxter's  Call  to  the  Uncomerled  (MassAchuset,  1655), 
Goodrich's  ChikTs  Book  of  the  Creation  (ChocUw,  1839),  Thomas 
i  Kempis's  imitation  of  Christ  (Greenland  Eskimo,  X787), 
Newton's  The  Kin^s  Highway  (DakoU,  1879),  &c.  The  "  Five 
Civilized  Tribes,"  who  axe  now  full-fledged  citizens  of  the  state 
of  Oklahoma,  possess  a  mass  of  literature  (legal,  religious,  political, 
educational,  &c.)  published  in  the  alphabet  adapted  from  the 
"  Cherokee  Alphabet "  invented  by  Sequoyah  about  xSax, 
"which  at  once  raised  them  to  the  nmk  of  a  literary  people." 

Of  periodicals  in  Indian  languages  there  have  been  many 
published  from  time  to  time  among  the  "  Five  Qvilized  Tribes." 
Of  the  Cherokee  Advocate^  Mooney  said  in  X897-X898,  **  It  b  still 
continued  under  the  auspices  of  the  Nation,  printed  in  both 
languages  {ix.  Cherokee  and  English),  and  distributed  free  at  the 
expense  <tf  the  Nation  to  those  unable  to  read  English — an 
example  without  parallel  in  any  other  government."  More  or 
less  ephemeral  periodicals  (weddy,  monthly,  &c.)  are  on  record 
in  various  Algonkian,  Iroquoian,  Siouan  and  other  Unguages, 
and  the  Greenland  Eskimo  have  one,  published  irregularly 
since  x86x.  Wilberforce  Eames  {Handbook  of  Amer.  Inds.,  1907, 
pt.  L  p.  389)  chronicles  xaa  dictionaries  (of  which  more  than 
half  are  still  in  MSS.)  of  63  North  American-Indian  Unguages, 
belonging  to  X9  different  stocks. 

The  foUowing  linguistic  stocks  are  represented  by  printed  diction- 
aries (in  one  or  more  dialects) :  Aleonkian,  Athabaslcsn,  Chinookan, 
Eskimoan.  Iroquoian,  Lutuamian,  Muskogian,  Salishan,  Shoshonian, 
Siouan.  There  exists  a  considerable  number  of  texts  (m)rths,  legends, 
historical  data,  longs,  grammatical  material,  &c.)  in  c|uite  a  number 
of  Indian  Unguages  t^t  have  been  published  by  scientific  investi- 
gators. The  Algonldan  («.f .  Jones's  Fox  Texts,  1908),  Athabaskan 
Jei.  Goddard's  Hupa  Texts,  1904,  Matthews's  Navako  Legends, 
1897,  &c.).  Caddoan  {e.g.  Miss  A.  C.  Fletcher's  Hako  Ceremony, 
1900),  Chinookan  (Boas's  Chinook  Texts,  190A,  and  Katklamet 
Texts,  1901),  Eskimoan  (texts  in  Boas's  Eskimo  of  Baffin  Land,  Sec, 
1901,  1908;  and  Thalbitzer's  Eskimo  Language,  1904,  Bamum's 
Innuit  Grammar,  1901),  Haidan  (Swanton's  flataa  Texts,  190S,  &c), 
Iroquman  (texts  in  Hale's  Iroquois  Book  of  Rites,  1883,  and  Hewitt  s 
Iroouoian  Cosmology,  1899),  Lutuamian  (texts  in  Gatschct's  Klamath 
Indians,  1890),  Muskogian  (texts  in  Gatachet's  Migralion  Legend  of 
ike  Creeks,  1884-1888),  Salishan  (texts  in  various  publications  01 
**oas  and  Hill-Tout),  Siooan  (Riggs  and  Doney  in  various  publica- 


tioos),  TsimshUn  (Boas's  TsimMan  Tesds,  igoa),  Wakashaii.(Boas's 
Kwakimtl  Texts,  iso2'i^$),&c. 

The  question  of  the  direction  of  migration  of  the  principal 

aboriginal  stocks  north  of  Mexico  has  been  reopened  <d  late 

years.    Not  bng  ago  there  seemed  to  be  practical 

agreement  as  to  the  following  views.    The  Eskimo  ^ 

stock  had  reached  its  present  habitats  from  a  primitive 

home  somewhere  in  the  interior  of  north-western 

Canada  or  Alaska;  the  general  trend  of  the  Athabaskaix 


tlons,  and  those  of  the  Shoshonian  tribes  had  been  south  ausd 
south-east,  the  first  from  somewhere  in  the  interior  <d  nortls- 
westem  Canada,  the  second  from  about  the  latitude  of  aouthcni 
British  Columbia;  the  Algonkian  tribes  had  moved  sooth, 
east  and  west  from  a  point  somewhere  between  the  Great  Lakes 
and  Hudson  Bay;  the  Iroquoian  stock  had  passed  southward 
and  westward  from  some  spot  to  the  north-east  of  the  Grcaa 
Lakes;  the  Siouan  tribes,  from  their  primitive  home  in  the 
C^arolinas,  had  migrated  westward  beyond  the  Mississipfii; 
some  stocks,  like  the  Kitunahan,  now  found  west  of  the  Rocky 
Mountains,  had  dwelt  formerly  in  the  plains  region  to  the  east. 
Professor  Cyrus  Thomas,  however,  of  the  Bureau  of  Americaa 
Ethnology,  disni^tng  primary  Indian  migratioBs  m  North 
America  {Congr,  inlem.  d.  Amir,,  Quebec,  X906,  L  k 89- 204), 
rejects  the  theoxy  that  the  Siouan  stock  ori^nated  ia 
the  Caiolinas,  and  adepts  for  them  an  origin  in  the  legioift 
north  of  Lake  Superior,  whence  he  also  derives  the  Iiwpiaiaa 
stock,  whose  primitive  home  Dr  David  Boyle  {Ann.  Arckmeid. 
Rep,  Ontario,  X90S,  p.  X54),  the  Canadian  ethnologist,  wosild 
place  in  Kentucky  and  southern  Ohiow  Another  iatcrestii^ 
contribution  to  this  subject  is  made  by.  Mr  P.  E.  Goddard 
{Congr.  intern,  da.  Amir,,  Quebec,  X906,  L  337-358).  Con- 
templating the  distribution  of  the  txibes  bdonging  to  the 
Athabaskan  stock  in  three  divisions,  viz.  a  northem  (cootiniMMs 
and  very  extensive),  a  Pacific  coast  division  (scattexed  throuch 
Washington,  Oregon,  California),  and  a  southern  division  which 
occupies  a  large  axea  in  Ari20IU^  New  Mexico,  Colorado,  ir«t*^»^ 
Texas  and  Mexico,  Mr  Goddard  suggests  that  the  intrusion  oC 
non-Athabaskan  peoples  into  n  region  once  completely  m  the 
possession  of  the  Athabaskan  stock  is  the  best  ezplanntian 
for  the  facts  as  now  existing  not  ezplicaUe  from  awimtlatioB 
to  environment,  which  has  here  played  a  great  r6le.  It  is 
possible  also  that  a  like  explanation  nuiy  hold  for  the  conditioas 
apparent  in  some  other  linguistic  stocks.  Many  Indina  tribes 
have  been  forcibly  removed  from  their  own  halutsts  to  reserva- 
tions, or  induced  to  move  by  missionary  efforts,  ftc  Tliiis»  ia 
the  state  of  Oklahoms  are  to  be  found  representatives  oC  the 
following  tribes:  Apache,  Arapaho,  Caddo,  Cherokee,  CheyeuK, 
Chickasaw,  Choctaw,  Comanche,  Creek,  Iowa,  Kansa,  Kickspoo:, 
Kiowa,  Miami,  Missouri,  Modoc,  Osage,  Oto,  Ottawa,  Pawnee, 
Peoria,  Ponca,  Pouwatomi,  Quapaw,  Sac  and  Fox,  ScmiaQle, 
Seneca,  Shawnee,  Tonkawa,  Wichita,  Wyandot,  frc;  these 
belong  to  xo  different  linguistic  stocks,  whose  original  »>*>»g*itj 
were  widely  distant  from  one  another  in  many  cases. 

Some  of  the  American-Indian  linguistic  stods  (those   off 
California  espedaUy)  hardly  know  real  tribal  divisaoos, 
local  groups  or  settlements  only;  others  have  many  Isife 
important  tribes. 

The  tabular  alphabetical  list  gjven  in  the  fbnowxng 
contains  the  names  of  the  more  important  and  more  iatercsitinc 
txibes  of  American  aborigines  north  of  Mexico,  and  of  the  stocks 
to  which  they  belong,  their  situation  and  populatjon  in  1900. 
the  degree  of  intermixture  with  whites  or  negroes,  their  sodaJ, 
moral  and  religious  condition,  stste  of  progress,  &c,  and  al&o 
references  to  the  best  or  the  most  iccent  Htcxature  concei&ias 
them. 

Up  to  the  date  of  their  puUication  teferenoes  to  the  lltcrascre 
concerning  the  tribes  of  the  stocks  treated  will  be  found  in  PiSxtic  • 
bibliographies:  Algonquian  (1891).  Athabascan  (1892).  Chinookas 
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Bniawricfc      Appanntlf 
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Ia  Moalaaa,  ■J4B:    Alberta,  971: 


SjD  oa  BaUae  take,  BulUcjr  ri*or. 
ftc^  la  cailral  BrUah  Coliuabia. 

Aboot  foo  at  FL  Rail,  aad  7*  •* 


About  roe  en  Peace  Hvcr,  a 
"        of  Lake  Atbabaaka. 


afr  oa  Doaa  talcl.  Bcadacfc  Ana. 
Bdlacoola  river,  Itc.  caacl^of 
cenlral   Bfiliab  Coloaibla.     Oe- 


Abeot  114  ta  Alberta.  Ouada.   De- 


if«S  Bear  FL   Madood,  AIb«ta. 
ProbaUjr  dccrautac  aocacwbat 


cce    la    OUabeaa. 
itifbily. 


iToelatbe 


N.wTa 


E.  of  Lake  Alba- 


970  bciwoM  TalU  Ulw  aad  Ft 
^Ucuadrfa.  oialral  BcUeh  Col- 


Aboot  toe  oa  Ibe  Cktawba  river. 
York    coualy,    Sealb 


Tiew  YorVSuir:  1044  »•«»  the 
SU  NatfoM  !■  Oalario:  abe  aooie 
wllh  Ibe  ScMca  la  OkUbooM  aad 
whbOMidaia 


oesiA 


i8»  oa  Pmllap  lUecmtion.  Watb* 
l^lloa.  FcrbapaiaooBaactUcbtlf 


Aboot  joe  oa  the  Cokrade  Ki 
tfoa:  a  hm  ilaewbtro  la  / 
aad  Cdiforaia. 


Aboaf  aS^Qeo,  of  wUdi  1489  "*  |a 
Ndrtk  Caroliaa  aad  the  real  la 


\Ju 


Aa   cMUaed   as    iba 

AUCatbolka. 


PtaCTOM 

•cnooia 


fdL     Klaoalb 


of 

Acbooaaai 


Abeat 


are 


FMbabiy  fair  pore 


OoariderabloSpaa* 
hhbkwddeolo 
atpttim,  itc. 


Sone  Spanish 
(Meiican)  bleed 
ta  plaois. 


Little.  Uaay. 
Lime. 

VoySttlai 


Ce^decaUenwch 


Little,  Uaay. 


Mocb  aibed  with 

wbiu  bleed. 


Soate  Bi«|l8h 


Abootlareofnitsed 
bleed,  chiefly 
Fmck. 


No  data. 


No 


Not  flMra  thaa  t 
are   of  apftroal- 
alely     pere 


'DecaHaf*      Oace 
UraekOrthedei  church, 
dbl  nUsaioa  at  Uaalaaka. 


Fdrly 


attf  aood. 
II nil  III  wf 


At  Viger  ladvMriattjr 

Caihelks. 


lm<reeeH>ent  here  aad  thera 


Marked 

Oiholicaad 


OUabeaaAnpahe  AaMikaa  dil- 

aenite  miaiioai  chiefly;  alaoDaicb 
Rcfonaed. 

lo  CSMda  **eleadr  advaaoc,"  else- 
where good.     Alberta  AaMiiboias 
are     Mcthodisto:      ia     Moauaa 
Catholic   aad    Presbyteriaa   aUa- 
oa 


niaoay. 


Cenemratlve.  Little 
Reached  by  Catholic 
Stiuct  Lake,  B.C 


Cansidcrable  Igiprovcmeat  AoraDy 
and  iadualrially. 


Am   Apaclu 

iSflr-ifltt,  aad  Jtmu.  Am«i 
FM-Lt0^  iS9e;  Hnflitka.  Amm 
can  Amlkf»ptl$tid,  ipes. 

Wridoa  of  Kroebcr  aad  Deney.  £«f 
Am€r.  Hut.  Nat.  Hitt^  tooe-too^ 
and  FmU.  PiM  CttmSTilus 
teej;  Seett,  ^aMr.  AtUknp.,  1907. 

Mackaa,      Cenadim     Stvagt     Ftl 

Eatxmlo,  tSoo):   ftfcGce.  /jtk  Amm 
p.  Bm.  BUmd^  t89J-ifl94. 


Mierlce,  AtAnpu^  ipe6-i9o7,  aad  Am 
Arch.  Rep.  Onlarjp,  190s,  aad  othc 
vriliacs. 

Hoffiaaa.  Aec  Amtr.  Mflaj.  S*e 
1M6:  Blooncy.  /#k  Amm.  JUp.  Bm 
Ethmtl.,  i89t.t89«:  Lovie.  Amikrti 
Hp.  Amm.  UfuTVai.  HU.^  i«e». 


Kathcr  atalloaaiy. 


Net 

iafl( 


aol  yet  airoagly  fdL 


SteadDy  haprOviiy  noralty  and 
flaaadally.  Aagltcana,  aj7;  Calbo- 
Uc^aAo;  paeans.  537. 


ioea.   tup.   BHL   A 


An  ablc-ho(Bcd  ladlam  wfll 
be  tdf-wpportiag.    Preabyteriant. 
I  so;     Caiadica,    150;     the   rest 


aiiaeas  of  Uatted  Slat«a    Catholic 
Mcthodial  aad  Prcstiyteriaa  nift- 


UtUe 


Semi  sedcatary  aad  aatnrally  pro- 
aroaive  as  ladiaaa:  Improvcmcnu 
bcfiaaint  lo  be  nurk«l.  Under 
iodacncc  o(  Catholic  niaaioa  at 
Stoart  Lake,  B.C 


Samtf 


wUle 


1i  ways. 


f^aiilte   Ciya(a 
inf:  tbiyare' 


Ceadbleaa  Impnwfaa.    Good  work 
of     Catholic     aad     Presbyteriaa 


Gradually  hipro«lng  and  imeratly 
prmporeea.     Coagrcgaiional  au^ 


le  Impravamcat.  Mhalens  of  Ibe 
Prcsbylcruna  aad  of  the  Church  of 
thoN 


Okbhema  Cherokee  dtlaeas  of  the 
Unilcd  Stales,  aad  makiac  eacd- 
leal  pror«M>  Variooa  r  ' 
bitta. 


Uaurault,  Hid.i»t  A 
iMA):   Jack,   TVanf. 
sS9a-i89J- 


(Qoebe 


^ N.   Amm.   EUtmd 

vol.  ill.,  iS77;  various  writiogs  < 
Dr  R.  B.  DuRM.  Amtritam  Amtkn 
f^i^,  I909-t90>.  iw. 

Works  <la  ftafsba)  of  VeabailaOT 
tSaO'i&iB;  Colder,  Jmm.  Ama 
Fmk-Ltn,  t9os-i907:  CbambcrUii 
Dkt.  Rdif.  end  EOtitM  (IIaalii«i 
vol.  L,  190I). 

Writfa«i  of  S.  T.  Read:  Chamberlaii 
(hU.    JifaiiMtf    VtaMtQ    (Can 


Oemoav,    LQa 


A4».   Set 
tSei,  aad  Mtm.  Amur.  Mms.  Nm 


Madcaa,  C^nedaas  5o«er«  Ftl 
(ToronlOb  itee),  and  ether  writiaai 
Criandl.  BSa/M  Uige-TSi 
(N.Y..  190J).  aad  other  wriliiwi 
Wiakr.  ^laa.  Artk.  JUp.  Omitri, 
reof :  ScbulU,  My  Lift  at  «■  tmdia 
(N.V.,  t«o7);  WiMlcr.  Amiknp.  Faj 
Amm.  Mm*.  Vol.  HU^  igofl. 


Mooaey.  /^ck  Amn.  tUp,  But.  Btkmd 
1 89a- 1 893:  wtidags  of  Flatche 
Doraey,  tec 


Uerkc,    Pnt.    Cami.    ImM..    r88 
Turns.  C*m»d.  tmU .  1194,  HiM. 
NarOun  tmltr.  «/  Brili$k  CWmm* 

gorooio,  1904).  aad  other  wriiing 
t  a«tfj»^ 


kloency.  J^mb  TVAei  wl  Ikt   Et 
(Washtagloa,     it94):  Calach 

Amtrkam       AmUi^ptUgtM^       190 
Uactiagioa,  Md,  ipet. 

tSceSteNaliaBi. 


MesRy,  Jfenpat  waAaea  \i9af 
Lewis,  M«m.  Amm.  Amtimp.  Aim 
190A. 

Cibbe.  C^iitr^.  rr.  Amm,  EUm 
vd.  m,  i«77;  Edh,  Hisl.  •/  /i 
Miitimu  m  Ike  Fiuifu  Ca 
(N.y ..  tflSa).  aad  other  whtin(k 

ISeeUie. 


Rofcr.  jA  Amm.  K*p.  Bm. 
tUj-inj;  Jdoeary,  7tk  lUp..  iC 
1M6,  aad  espedally  491*  Mtp.^  ilj 
il9fl. 
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Ontttmmm. 


CnCKASAW. 

Chilcoot. 

Cmaxxt. 
QumoK. 
Camwvm. 


Onmw* 
(OJibm) 


GaocTAW. 

ClATOQOOr. 

CoLmuu 


Ckows 
(AbHTOkO. 


Dakota 
(Suuce,  Yinktoo, 
TetOB^SioiB). 


Deiawakb. 


Doc-Rim. 


Encmo 
(Creeobad). 


Ekmio 
(Labnikr). 


Slock. 


AlcaaUan. 


CbiDoakis* 


Alfoakiu. 


AlfoaUaa. 


iSMMMlheni 

F( 


ialfoBtaaa, 
inOkl»- 
lancr 


MO  OB  CWckiiMiiMi  nvcr, 
Vknaii.     - 


5558  in  OkliboB— ■ 

Abaal  456  en  CMcatin  rircr,  is  S. 


jxwi  4y 


Brilbh  Columbia. 


Aboat  TOO  at  knd  of  Lyon  Cud, 
Abaka.    Decreuiiig. 

About  joe  I0  Onfso.    Docamlm. 


Aboot 


MMt  joeo  u  Ibc  nnoa  S. 
Atbaboka,  N.W.  Cuoda 


S.  of  lake 


About  iS^ooo  in  Oniifiok  MatiloM 
Ik.;  nearly  the 


the    United    Sutea    (MicUKUi, 
Whnwwin.  Minnnwct.  N.  DakaU). 


i7.<a9  <B  Oklabona:  tisH  bl  MSt^ 
mpii  and  '  -^-^ — 


taaintbereiioaaf 


CUTWIIMlt  S0B8 

d.    Deoeuinc- 


Uf  on  PojraOap  ff<Mi»ilVin,  Waak- 
ingtoB. 


316  at  ColvSIc  A«ncy, 
Decreasinc  ^Vtidjr. 

1408  in  OUakooa.     Mow  holdlac 
thdrovB. 


About  looe  OB  B.  ooast  e(  VaneottTcr 
Island,  and  on  ielaada  in  Golf  o( 
GoocgU. 


Abort  H.000  in  Manitoba,  and 

in  Giikitchf  tn.  Alberta, 
toe 


iiiooo  in  Qkliboma. 


1S04  at  Cko*  Acncr,  Montiiia. 


Abort  iSjooo  in  Sooth  and  4400  in 
North  Dakou;  jjoo  in  Monlani; 
900   in     Mlnnciiota.     Swrntngly 


In  Oklahooa,  800  with  Cherakca 
and  90  with  WichiU;  164  wi^ 
Sb  NatiflM  m  Ontario. 


Abort  loeo  in  the  rcgiaa  E.  o(  the 
to    Back    river.    N.W. 


Wen 

Stowir 


10,500;  Eatf 


Soo. 


Abort  t  jook 


Dcgraaof 
Intenniitnre. 


Sope^wMte  blood. 
francapliTct,  tic 


Nopnrebloodc 
leh.  Conadcr- 
able  n«n>  ad- 

Lane  adodztan  of 
wMte 

litdc: 


Net 

SomeCtde. 


Some 
French 
tare. 


M«ch  FVeach  and 
English  admiz- 
tore  in  variout 


wMie  and 
No 


elcmert  of 


liUlc. 


CuadUa* 
Fftnch,  Itc. 

SomedoctoSpanidi 
(Mexican)  cap- 
tivca,  ftc. 

LitHe. 


Large  demett  of 
Fieoch.  Scottish 
and  Englith. 
blood. 


^ 


wliite  blood: 


Utdc. 


CoMidmbte  white 
blood,  varying 
with  difloert  lec' 


LUtlc 


Large  dement 
while  Uood.' 
mated  aire 
tBssrtjo 


I  already 


of 

csd 
in 


S£. 


<.<MiniiiuB,  iiMgica^  kc 


Sonthera  Cheyenne  driaota  o(  United 
Stalea;  MtfUMoile  miaaien  doing 
good  work.  Northern  Cheyenne 
maiing  progre*  u  laboorera.  fre. ; 
Memfloitc  and  Catholic  -^— 


FSahen  and  Famm. 


American    dtiaww  and  pragreHiBg 
well.    Variom  rdtgions  laitm. 


Fairfjr   laboiioaa.    brt   di 
native   cuktans,   tr 
Ca'hfflM- 


to 


Infin- 


Littlci 
Stadonary  or ' 


Coming  to  be  more  inflaenced  br  the 
whiles.       Reached    by    Catholic 


Good  progrese.  Many  ladiaas  qwte 
equal  to  avaage  wniiea  of  no^h- 
bourhood.  Among  the  Canadun 
Chippewa  the  MeUodisls.  Catho* 
Ao  and  Anglicu»  are  wcU  reprc- 
■enicd;  among  thoae  in  the  Unlcd 
Steta  the  Calboiics  and  Epbco- 
oaUana  cUcAy,  alao  Methwfota, 
Luthaan*.  &c.  A  munbcr  of 
native  mtfulcn. 

QtlacBS  ti  United  Sutca.  makfatg 
good  propeafc.  Vatiooa  tdigions 
laithi 


Rather  itallanaiT,  brt  bcaba^  to 
improve.  Inflncnce  of  Citbolic 
miieaaa  and  indnrtiid  Kboat. 

Improving,  brt  luBcriB^  frMn  white 
contart  ""  ' 


Impconng. 

Good  progrem,  n  ipite  01  vbtte 


Indotfiioaa; 
lie  and  Methodist 
fonner. 


Catho- 
chiefly 


low  brt  ilaady  procrca  Cetcept 
with  a  few  bands).  Calbolica, 
Methodists  and  Angliraas  On^aglj 
represented  by  mianons  and  church 
members;     many      PNsbytcrians 


Amoican    ddaena,    making    ipod 
progress.         Vatiooa       rdipoos 


fa 


and  finaad- 


iproving  Industrially  a 
ally.    Hands  stiU  bad. 


Capable  of  and  making  good  pro> 
grem.  Enocopd.  Catholic  Coo- 
grrgstional  mrssinns  with  good  rc- 


aalta. 


Oklahoma,  Delaware,  VS.  dtbens, 
and  progressing  ~       ~ 
abogood  propi 


"WBd  and  Indolent,'*  not  yet  moch 
while  influence. 


More  or  tcm  '*dvrixed*  and  "Chris- 
tian" as  result  ol  Moravian  mia- 


Considerable  on  Much  improwoacrt  dne  to  Moravian 


and  (later)  other  Protestsrt 


y,  M^A  Amm.  Jb#. 
i8o»-i89j:      Doney, 
cdwfc.      Jffar.,      1905 
IwUm.    Ctmgr. 
r9o6:  Jtmru.  Amm.  Fdk-lan,  w 
looS;    Amur.   Aidhnf^    ipoa^s 
Mooocy  and   Pcner,   JTob.   ^ 
Amtknp.  Asate^  1907. 


Tooker,     AUtmfmin     5a 
1900):    Mooney,    Amut. 


a«.Y^ 


1907. 


Speck. /< 
andil 


n.  Amar.  Pdk-Lm*. 

.  Amlkr^p.,  1997. 


Writings    of    Mflrice   (sen 
Farrand,    Mm.  A 
BiM.,  1900. 


SMT.  JTw.    Wa 


and  BoaSk  Jfsm. 
So.  Hi*.,  190a. 


r<rts 

tft»4),   and 

Awtar.  AaUmp.,  1907. 

Writiaci   of 
(see    Bahi      . 
ttfafm,  r9o6-i907.  and 
JE»#.  Qrtarw,  r9es. 

Wairai.  Mhm.  Hid,  Sac  C^ 
Blackbird.  Ommm  md  Oui 
imdiams   (1887);     W.   JoMs,    Jt 

Jul.  ojdMuj  #■<!:( 


AnM.  M*p.  Omitrw,  ros$;  H 
•rt^d.  ilaiA'.  (OSbec. 


fHi 


CkttdMt,  Mijtrtfai 

1907. 
SeeNoolka. 


Edb  in  An.  ttgp,  SWMc  imL, 
and  other  wriUM. 


»^Amm.Etp. 


1891-1893. 


fOli-Tert.  Kp. 
1902,  aiad  Trams.  M. 
1907;  Boas.  Mtf.  BHL 
5^^1889. 


of  PdUet. 
Bdl,  WatkuK.  Ei 
Lacoeabc  i>ttf .  dir  la 
(1876):  RnascU.  £xpfar.~m 
Nprtk  (t8««):  Sttwart,  Am 
Rtp.  Oifbuw,  1905:  ~ 
510*.  f«U  (1890). 

GaladKt.    Migrwtim 
CntkM   (18S4-1888): 
Amur.  Awtkrmp.  Aswc,  1907. 


On 


if    mm 


PM.    FiM 


Writi^i  of  Dmi»,  Ite,  EMm 
ftc  RigB,  CtmhSr^N.  Am 
fttad-  TCl.  dL,  18901,  aadvol.  1 
1893:  Wiider/7«wn.  Jas«r.  A 
Lm.  1907;  Fastmnn,  /a 
(now. 


Brinion,    Lmipi   and  Acw^ 
(Phila^    lS8sX   and    Ensys 
AmtrkmU  (iSvd);  V 
•/Ar«wyerMy(i8»«)L 

See  Ckipewyans,  Catriad. 


HfiMi  of  Rink,  Balm. 
FesTT.  Rink,  f  alet  aiad 
Ike  EAimm  (Land..  tSys)  aJ 
rr*«f  11887):  N« 
(iSftshThattdtav. 


PtekaH.     A 
Turner.  i/Ck 
s889-r89». 


Ae#.Jbr 
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Tilba. 


EsKom 
(M«dkaukftO. 


(AlMkiO* 


(N.E.  ArfO. 

PtATVBAOt. 

Convxs* 
Gt 


ILriBA. 


lUTi 


loViL 


(^ 


LkteflfTM 


SiiUtoO. 


JflTAnUA 

c/      ■  • 


Hihha. 


Aihate^M. 


Sluaiioa,  PbpnUlioa.  Ite. 


Abool  ajeok 
Abom  tjook 

Aboot  ta^oiM,  «KiMi«t  of  Alcatt. 


Khadt 


6ts  tt  FhdMul  A^n9, 


Abool  soo  la  Uuh. 


ssi  at  Ft  Bdkasp  Agwcy.  Uam- 


Aheot 


boot  600  OB  Qma  CiMflettt  I* . 
•ad  joolp  Alaska.    I>«cnuiBg. 


Abool  400  OB  tba  Yoloo,  aboM  dw 
Kodo.  la  Alultt. 

About  600  W.  «r  Gl.  Bar  Lake  to 

EtkiaocMuny.iaN.W,  ~ 


i«6  N.  of  PkcMoB  fia  N.W.  Aiboaa. 


4ftT  OMT  Fl.  Bcflbold.  N.  Dakota. 


4M  la  Hoopa  Valley.  NJL  CaB- 


4M  •!  Lordtc,  acar  dw  dty  o( 
Qacboc.  locmstafc  bal  lorfac 
■oaowhalby  ^' 


a4«  la  Kuwa;  tt  la  OklahoM. 
iUdi^ibdr 


aoM   kt   Cmbaawavu   fa   S.W. 
^icbw  QuB*f  M«ha«k).    la- 

J91  •!  Lok*  •(  Tva 


«  «f  u 
Qoeboc 

Abool  64  al  Wolba  (fonacriy 
CibiM).  acar  Iha  aoothara  and  of 
Laka  kinakeka,  Oatario. 


SI    Albert,    Albarta 
r  MkM'a  bud")- 


l«4lalli» 
AboolMola&W.Vlik 

AboatjoohlAbika. 

Abool  tfoe  oa  the  Yokoa  (brtwcn 
dw  Aavik  aad  Koyukok)  la  W. 


Abool  Its  al  Craode  Koade.  Oracoa. 
aad  a  few  also  oa  Ika  SOets 


li«  oa  dw  PlatfaMl  lUofmiloa. 
MoaUaa:  «•  at  CeHrQlo  Aatacy. 
WMbiagtoa.  ^^ 


iBtarmiitarr. 


Uldo. 


CoaalderableoBcw- 
laia  parts  of 


UCdoi. 


Lime,  If 
Utdo. 


Utda. 


NopvaUoodalaft. 


Few,  if  aajr. 
UoediicfL 


Few,  if  aay. 


S%. 


Few     pura4loods 

ICfL 

CoMidvablo. 


'ladlaoa  ooly  la 
■amc.'*  no  pore- 
blooibleft. 


Litdek 

SceHal^ 
Uldo. 


Nol 


voaoitlDa, 


Not  norh  laprovnooit  ocepft  here 
and  there.  Sense  reached  by 
EpieoofMliaa  Biiarioa.' 


NoC  mocb  ieBprowmeoL 
bjaUMlki  '  ' 


Mocb  iaiprovcincnt  in  parte  snce 
iatroductioo  of  rnndecr  in  i8«> 
Preabyterian,  Methodist  CklhoUc 
Moravian,  Baplisl,  Swcdiah  Evan* 
ariical,    Quaker.    Coogrc^lloaal, 


Autboriiica. 


at  work. 


LUdo 


Law-abidioc. 
bocoaitog 
chief  mil 
byivlaa. 


CalUic 


la  leal  fnr  ycere. 


ladoaliiQBS  aad  iaat 
moral.    Catholic, 
iaflocare,  elao  Free- 


Now  ''gradoallt  mtnadag  atoog 
the  lias  of  dvOltaiion."  Miarfon 
ioAicncce  Mctbodista  aad  Andi- 
caa,  with  much  auooees,  capecially 
rarmcr. 


rUtc 


Net  yd  amch 
alooary  influence. 


"Wad  and  InddaM."     with  lllde 

,   improvement.    Reached  by  Catb»' 

lie 


Good  werken*:  not  yel  dbliacdy 


Makinf  good  precrcaa. 
.  doad  aad  CathoUcmi 


Sclf-oopporaaf  bv  ecricoltare  and 
atack<caiaiag.  nctaytcriaa  and 
Epiacopal  niaaione  with  food 
roullt. 

i^acdcally  dviHacd.  Ad  Gatbonca, 
escape  one  Aaglicaa  aad  dt  Prce- 
bytenaaa. 

In  ieo4  **  eceemplkbed  more  oa 
tlidr  allotmeola  than  at  any  time 
bcretaforo."  One  regnlar  mie- 
aieoary. 

tactically  dvQIaed  aad  makinc  fair 
pracrcaa.  Chielly  Calbolica,  but 
there  b  a  ICethodut  school. 

PrMdcady  dvOised  and  nMkii«  fair 
[■niriM  Catholics  aad  Metho^ls 
repreaoted. 

Practically  ad  dvflbed  aad  aiaklac 
(air 


Indnatrleus   and   pragraMive. 
floeace  of  McdMdiat  I  ' 


Pracdcaltf  dvfllsed;  oadook 


'Detfteic,"  bot  aalabg  aaaiiwbat. 


ScoRaldL 

Up  to  the  preacnt  ladoeBced  more 
Vy  the  Eakimo  thaa  by  Om  whites. 


Ceothnicd 


athodc 


Boaa,  Uk  Amm.  Rip.  Bmr.  Elkmal.. 
ifc&l-iSSs.  aod  Bulk  Amtr.  Nt. 
Hut.,  I90(  and  1908. 


Pcdtot,  Lu  Cr^kdM  Etfmimamx 
on?),  Memtgnphit  da  Baauuimux 
Tekttlit  (Para,  1876)  and  other 
wrianci:  Strfimaoa.  U«rptr't 
MMiuim*,  igoS-ipop. 

IXid.  CMtffA.  M  Amtr.  GtkaW..  vol 
<:*  1877.  kfurdoch.  Qtk  Amm.  Kep. 
Bmr.  Ettuml..  tSSy-iBtt;  aad  NelMA. 
tjKk  Rtp.,  1896-1S97:  Daraao,  InamU 
Gnmmi.  md  Did.  (ipoi). 

Hooper.  r«ilr  •!  Ik*  TmM  (iSm); 
Dad.  Amtr.  NrntunHM  (i»i).  See 
Eakimo  (Alaska). 

McDtrmon.  Jtmm.  Amtr.  FMk-Un, 
i«oi;  Koaaa,  Fhlkmd  Imiiamt 
(1890). 

Charabcrlia.  Pne.  Acad.  NaL  Sei. 
fkitt.,  190A.   See  Psiotc,  Ulo. 


Swanioa,  CmUHk.  U  Bikmtl.  if  Ou 
Htida  (tses)  aad  other  wrnlnca: 
Boas.  X«p.  BrU.  Asmc  Aim.  Sti., 


Awtiridmbtc,  1906). 
ScoBabiaea.^ 


See  Babiaes,  Garrlcn,  Cblpcvna* 


James,  tmHami  •/  lk«  AlaM  DttiH 
Migtm  (Buaion,  1903):  Dofscy, 
Imdtmu  «f  Ike  SnIkwtM  i  1903). 


Matthews.  Elkmafr.  eW  mUl.  •/  He 
Hidml^  OSni-  McCee.^  tStkAmm. 
Kef.  Bmr.  Etkmat.,  i>9J-'H4:  Prppv 
and  Wilson,  ifoa.  /mtTAmti^ 

4MSC_ 


Coddard.  Ifto    mitf  Cytaro   «/  At 
tfM*B  (leoj).  JSr>^  rei*  (1904). 


Hmtm 

wdoi 


Cdrfa.  tf#.  JfriL  Asm,  Ai*.  SrU 
1900. 


Doraey,  TVsae.  AmArtp.  Sm.  Wtik., 
itaj,  and  fjik  Amm.  lUp.  Bmr. 
Makmot^  ia9j-i<94:  also  /Hk  Mtp. 

Amm.  MMp.  Dt§L  Imd.  Al.  Cane*. 
i9oy. 

Cnoa.  Ltxipm  At  Is  leofiM  frvfaaf m 
(ilta).  ead  other  wrid^a. 

ifaii.  tup.  Dtft.  Imd.  Al.  CmmJB, 
1907. 

^MB.  Mtp,  Dtpi.  ImtL  Al.  Canada, 
tpe^. 

ChaabcrlalB,  4ioer.  italkfo^  1904. 


MooacT.  ^sMT.  AaOuf.^  iloB.    See 
See  Faioie^  Viau . 

SreBaUa. 

See  Babioea,  Canlcn.    Alao  Chapman, 
Cmgr.  imur.  d.  Amitr.  (Qoaibac,  1906). 


Powell,  jih  Amm,  Xs)^.  Bt^. 
iMs-tSM;  Gatsrhrt.  Jtmr 
FM-Urt.  it99:  Lewk.  Mm 


Awtkrtp.  A$it€,,  1904. 

Ciorda.  K^it. 
Sec 


Amttr. 
A 


li7?-«^T9). 
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Tribe 


Kaik*(Kss). 


Kkkamki. 


KAWu(CaWHa). 


Kmva. 


KijuunL 


ClJCKAXAT. 


KOMKAOt 

KoonitAV. 


KoTOKCKao'TDWt 


KwAKion. 


Dtuwrr 
(SuUiujah). 


Lvma. 
Maido. 


WakMbaa. 


P«ji 


Mamdaml 


Mackva. 


MA'Krcw 
(.^wAjnpjr  Crce). 


Mamct. 


MtaoMtns. 


MUML 


Mjcmac. 


Alfookiaa. 

Haidaa. 
Alfnohiaa. 

AifaakiAO. 
All 


Mtsmw  iMDum. 


UttSBSACOA. 


Modoc. 


MOOAVX. 


Yuman;  Sb»* 
Alfookiaa. 


fjiHiamliii. 


Yaaua. 


Ab««t  ball  M« 


itt  Im-  Kaoaat:   sof  !• 


Abatfifala 


laiyla 


Afasat  fMo  «■ 


J6i 


AfaoM  9W»  aMTved  wiib  YaktaM  and 
otber  ihbo  oa  YaUaa 


Cdiaailaa. 


i7f  at 


VJUr.CaUania. 


U  S.E.  Brilkh  Cohtnbia;  aso  at 
Si  Hvr'*.  yt »  Tobacco  Flaiat: 
(>  al  QiotaVM  Lskes:  17P,  lower 
Kootfajy  At  FLithcMl  Acracy. 
Maaiua.  $65.  H«iMiin  ibcir  ova. 


A  Etilc  Fnacb  I 


Afaoot  SO0  CB  tbe  Kayvkak  aad 
Yttkoa  above  Ibc  'KairBbkbo'icaac 
iaAUika. 


Abovf  MOO  HI  Vi 

Bntkb  Cofaimbia. 


About  MO  ia  S.W.  Bridak  Cohnafaia, 
oa    rrascr    river.    Dooglaa    aad 

lill^wM*  Jmitff^  fie 

4t8  al  TolaSp  Aceacy.  Waabiachia. 

Is  NE.  Califonia.        Abaot  iy> 
full-Uoodk. 


400  oa  Makah.  >s  oa  Oietlc  RcMTva- 
lioa,  Wathiaigtoa. 


at  Ft.   Berlhold.  N.  Dakota. 
toiacri 


litdcMa^r. 


;  ttik  Amm.  Mg».  Mm. 
■ad  ott  Jb*.  ■■ 
Hay.  r^JIc^SSzS^ 


t4k  Amm.  Jtg^  Bm. 
Sac,  ttat 


/Wtaat    (1900): 


/^  Amm  KM.  Bt 
iS»a-il«i.  aad  tjOt  JB(#, 


MctI 


CaiadHi,      Tht 


Awtbrtp.,  t90t. 


<<»>); 


Awe.  ilaiv.  XaNff. 


Boat.  Ktp.  ani.  Am 
rttmwmt^trt^  Aid , 
•nti^pi),  ^aa.  ilfcb.  JUp. 

(fiAr,  i«o7). 


CoMidcnUa 


Not 


344  At  Pfaa  Accacy  Afiaeaa.    De- 

■liffbtly. 


About  >5oo  in  Manitoba,  Kcewalia, 
Saakatchevaa. 


j6o  at  Mfrt.  Q.  Charlotte  b. 


About  1600.  of  wUcb  1364  andcr 
Mipcrinicodcacy  of  Graa  Bay, 
Mir ^- 


No 


Considerable       ia 

certain  ri 


SeeHaida. 


119  In  OUaboma,  840  In  Iw&ana. 
a  few  cUevbere;  local  about  400. 

XI 14  in  Nora  Scoda,  aS8  in  Prince 
Edward  laland,  1000  in  New 
Bruwvick,  591  ia  Qucboc 


Aboot 


bS.CdifbmIn. 


Considerable 
French  blood, 
about  99%. 

Large  dement  of 
French;  tone 
Scottish  and 
EncUsh  blood. 


Coawkrable       ia 


At  Alnwick,  949;  at  the  rfver  CrciCt. 
S67:  Rice  Lake.  90:  Mud  Lake. 
100;     Soifog,     55.      Increaaing 

$»  la  Oklahomo,  sa9  OB  Klamath 

ReMrvalioo.  Orcfoa.    Appu-rntly 

-  dtcrcaaiog  slowly,  or  holdtng  their 


CsMidenbU. 


Little 


About  t6oo  ia  Axixoea. 


Utde. 


fmaiwMtc 


aad 


CathoDc 


Iiu^ius  ia  1906 
nuauoe  school 


Csthofic 


Ceaenfly     lav^abidbw.     but     im- 
provident;    son*    making    good 
progrcaa. 

SeeHaida. 


Making  gradoal  pragrea.  w!th 
noticeable  improvoacat  ia  auny 
rmpecta.  Catbobc  cbarch  has 
auny  aMmbci*. 

Amcricaa  dtixens:  Intdfigtal,  thrifty 
aad 


iTogrc 


good;     aot    dcgBHcratiag 

All 


Sdf<«appertl^:     aome    iadividaals 
rcntaraably  able  aad  iadiiatrioiM 
-  ly. 


Fairly  food  geaeraDy;  aoaae  at  the 
Credit  very  lucciiiful  farmers, 
competlnc  with  whiles.  Mctho- 
disUchidv. 


Generally    laduatrloot   aad    laoral. 
Mdbodist 


Good:  Industrioos  bat  nslleas. 
Prmbytcrian  and  Church  o(  the 
Naaarcae  missiooa. 


Boas.  Kep.  BriL  Asme. 
1890,  tMtfi,  lUp.  US.  Nm..M^. 
1B9S,  aad  other  wriiiagi.  Baaa  amd 
Haat.  Ifm.  Am^.  Mm*.  N^L  Aatf , 
t9aa. 

Boas.  FTiasfr.  ^Aam  (N.T^  sSao), 
KiM-Toat,  yava.  4aftr.  /arf^  >«»s, 
Tdt.  Mam.  Amm.  Mmt.  AaC  MtSi 

Sec 


Diaoa.  BiAL  Amtr.  JTwa.  Ki 
X9e»-i90s;  yanra.  Amm 
1900.1907. 


Swaa,   Tkt  tmiins  af  Cmpt 
(Waahiagloa.  itrn);  ~ 
1901. 


U'iflaad 


•a  aad  Spadta^  rhe  Mmmimm  im9be^ 
Doncv  a  ittk  aad  <jsb  JBaps.  Bm. 


SeaYii 


Siauaa    fai    /aara.    A 
1906.    Stewart  ia 
Oirtarie.  190s. 

See  Balds. 


Hoffmaa    b    i4^ 


PiUag.  Bai.  wl  Altm. 


Wrid^  of  Dr  S.  T. 
Ifsaaae   Ligmdt  (iBm): 
aad  Ptiace.  C>ar.  •■"*■ 
Quebec,    1906; 
ItgnAs  (i8Ss); 
iCalasAa^  (ipasX 


Writingn   flf    Man    C    C.    4b 
yaani.  Amm.  PM-Lmt  Mm*  A 
Arttimp.,  ipoo-tpot,  te. 

Cbambcdafas,  /aara.  Amm. 
iKS.  and  lanfMwt  illktM 
M  SktMff  (Phtla,  liaa);   ' 
Oat.    Hht.    Sm.    ^f.    mai 
190S. 


Miller.   My  Uh  Awmmg  I 
(i<73):   GatKhct,   Amm. 
See  *'"-- »^ 


Boorke,  7«am.  ilaar. 
1889;  Krocber,  4m 
19M.    SeeYu 


TRIBESI 


UoonOSaA- 


•"UmAf 


HajumL 


Ki 
Ni 

K 

Ki 


FAicA 


OSMUfiMI. 


OMASAi 


Ottawa. 
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ShMihia.  Ptpcialka,  tu. 


176a  with  SU  Naiiooi,  Cnad  river, 
Ont,  ijso.  Bay  of  Quioie, 
Oitt^  dipitt  iacreu*.  Tlie 
*'lroqMi«''^atC«iubaAinca,  kc, 
kwk^ 


■n  Undy  lAdtAi 

AbMt  MM  fai  N.E. 
•hot*  of  Si  Lw 


N. 
S( 


About 


bNJE.AriMaa. 


on   riw   Thuaa^   OniaHo, 


III  oa  livtf  Tbwnoa.  Ontufo, 
Cu«la:  abo  •  lew  wkk  Ike 
Stockbridfci  ia  WlMOoda  aad 
tiM  Chippowo  ia  KaoMO. 

AboQt  loee  in  N.W.  Britbh  Col* 
ambU,  N.  ud  S.  o(  Sdkcca  river, 
aad  C  to  btrood  tiM  Bockioi. 


aseo  bi  N£  Qnabac,  Lab- 
rador, ftc. 

Aboot  a9ioee  la  AHaoaa  aad  New 
Mcilcoh  abool  Sooo  la  the  ialicr 
ia 


191  at  ColvOlo  Aflaocy,  WaaU^ioa. 

tj  at  Oolvilla  Aaeanr,   Washiac 
loa,  jiu    voder    R. 


Dqireaof 
loicnaiKtorc 


Coatldorablc 
Eaglitb  aad 
Fioacb. 


Iffi 


UOm. 


Not 


Not 


Mach  Spaafcb 
(MoBicaa)  blood. 


wpcna 


_^     _        Upirai 
r.    Uabo.       Vf 


•1- 


Laka  III|M«  Otfirio. 

•og. 


Aboal  «e  at  taka  of  1^ 


Aboot  Soeh  No* 
W. 


ifvcr  twffitn  ia 


l46faiW. 


aiu  Cmdu&mg  Gayoqaot)  oa  Vaa> 
ootinr  Uaui,  &C    ~ 


814   h    Ifa 

Afacy,  Briibb  Cofombia;    5*7 
oa   Colvilio   Eoaorvatloo, 

tiathNArMkA. 


777  oa  if  Tcr  TboaMi,  Oatarfo.  aad 
y$o  witb  Sm  Noiioai  ia  Ooiario; 
tfs>  kl  Whcoaria;  ai6  ia  New 
York.    Inmaalm. 

U»  wbh  Iho  9h  Natfooi^  OvlBfe; 


t9f4i* 


Abovt  99a  «tt  th*  iflanwl  la 


Aboot  7|eaBliaaite«llaaadCobara 
lalaaA.  (^Urio;  9710  la  llkU- 
^a;  tft^OUt' 


to 
(aboM 
Ariaoao). 


la    Utah; 


jja  ia 


Coadidoa. 


Sco  Sh  Natioa*. 


At    St    Joho.    "facntctic.    haid 
worklac  aad  providoii";   other* 
•uflcrinc  fraai  uvur,  9k.  Gatliolk 


Stiil  '■pafaa,'*  bot  **drr-bnnliw'* 
upma.  At  OraibI  two  bctioaa, 
BraBCBvcft     and     QAasvalnca. 


Aiitboridea. 


Forbes,  Ctmtr.  mUru.  d.  Amif., 
Quebec,  1906;  Brant-Sera,  Um 
(Loodoo,  If 


OAtrally 


aad  ftiy  k»< 


PaMy 


Havo  tntfcfod   ■neb   froia   whilo 
coalact.      Reached    by    Catbolk 
froB  Staait  Lake. 


Improwineafaot  narkod.    Catbolk 


Haw    made'  remarkable    .    _ 
radaliy  aod  ladiridoally.    Catho- 
lic, Prokbytoiaa.  Ice,  mbrioaa. 

Suffcrinf   faooa    liqiior   aad   vbllc 


Condderabla      b 


CeaddenbU 


Much  wUto  blood. 


"^ 


to  blood. 


Larie  < 


rery  n 
blood 


baH  art 


Coatldorable 
French 
EaciMb  blood. 


No 


Of  a  Mfh  biirilcctual  type  (leea  bi 
children):  ■oAcrleg  miaca  from 
dbeaae  and  white  coatact.  About 
t)B%    Catbolica  aad   15%   Plre»- 


lflB|irunaB> 

Liitlc  marked  mnm; 
CatWk] 


;   bat  falrty 

ici. 


ladoatrieos  aad  taw«bidtaf;  f«ii 
from  white  ooatacl  iamaaiBg. 
Calbolicaad  Ftabyttrlaa 


ladualrloBi  aad  law^Udiof .  Calho- 
llc  aad  fai.Caaada  Catholic 

larcriy  ivpr^ 


Good  iimtius  la  laaay  itapfcti; 
imprevidcscc,  ftc.,  anil  cauvog 
Hottbla.   Plrabytoriaa 


CanaJlaa  Oaridas  at  Dtlawaie  full 
diUem.     All 


Icady  aad  aclf-oupportiac.     U.S. 
Oaeidas  ddscea. 

Not    to    advaaoid    ift    VS.    u 


U.&    ddaoM    aad 


r»».^iM»  Ottawa  bdotfileus  and 
law-aUdiac  and  many  in  the  U  S. 
as  dvinaad  aa  avcrate  wbitca  about 
them.     Catbolk  aad  Ftatcuaat 


ftacaable.  oionl  and  ladnsirloua: 
"ba««  stcidily  rcwtcd  the  vtcn 
of  civiliatiaB.**  Catbolk  aod 
PmiaUnt 


1901).   SeeSizNattoH. 


Cbambcn,  Tkt  Omama»kkt  '(iio6); 
Chamberlaia,  Amm.  Ank.  SUp. 
OmUrm,  1005;  David,  CMjr.  ni. 
d.  Amtr^  Qutboc,  1906. 

Boarke;  Smakt  Dmet  Awumg  tkt 
MofmiM  (18S4):  Houflb,  Amtr. 
Amtknp  1898}  Doney  aad  ?a(h. 
FiM  Catmmi.  Mm.  PM^  1901- 
looa.  AiaotheaanMroos  msaograybt 
ofDr.J.  W.  Fcwkm  ia  lUp.  Ar. 
EOmH.  Am«r.  Amlkr»p^  Jwvn. 
AwMT,  FM-Ltn,  iS94>i9oik 

Aim.  lUp.  D«ft.  Imi.  At.  Ctu§*», 
1907. 


Amm.  tup.   Dtfl.  imi.  At. 
«9ai. 


Writlnp    of    PMllal.    Morica,     ftc.. 
cipraaUy  the  latter  b  Froiu.  C< 


Intl.,    189^    Prtt.    Cumi.    Itut.. 
1889.    SeeCairicn. 

Turacr,  //ffc  if  mi.  Ftp.  Bmr.  EOmti., 
1889.1890:  ClumberlAb,  Amm.  An*. 
JUp.  Ontario,  1905. 

Writf BCi  of  Dr.  W.  Manhewv.  cspedaHy 
JVamA*  Legends  noaoa,  1897). 
Tk4  Nitkl  Chaml  (N^..  igea). 

See  ntf*tiF%. 


Packard,  Jtmn.  .Amet.  PoUt-Ltn. 
1891;  McBetb,  Tlu  Net  Ptrett  nmte 
LniiM  mU  Clark  (New  York,  1008): 
Soiadn,  iltmu  Amtr.  iattr»#. 
4«w.,i9eew 


Amm.  tup,   Dtpt,  Imi.  At. 
1907. 


Writii«a  of  Kev.  T.  A  Cooa.  capcd- 
aUy  LtJtifM  mtemamm  (Moattcal, 
1886):  Lcmobe,  Ceitfr.  iitar.  d. 
Awt^.,  Quebec,  19061 

Bona.  tup.  Brit.  Aim.  Ai*.  Sei.. 
1895,  1898,  aad  Imiiamtidu  Sagmt 
(Bcr&a,  189s).    SeolUnahiaa. 

dbfca,  CraHk  N.  Amtr.  Ahwf.. 
VOL  L,   1877.  ml  NiikmlU  Die 


Spraat,  Setma  ami  Sltiiia  </  Smtagt 
LiU  (i868):  Bna,  lUp.  Brk  Assoc.. 
1890,  aad  ImiiuUttkt  Snm  (1895)- 


Boat.  tup.  BrM.  Atmt.,  1889;    Tcit. 
Jf««.  ilaief.  Jfat.  ^ol.  HiMn  1900. 


Doracy,  S^  iflaa.  Xvy< 
i88l<f88a,  aod  #|fk  Jtr9..  t8« 
and  other  wriibb.    Abo  writ 
Mm  A.  C  Fldcbv.    Sot 


Bhui. 


ijnk  Re/.,  1891-1891. 


BboeaUd.  Tk»  OmtUu  (N.Y..  1907)' 

SeoSbNadooa. . 


Cbtk.  Oaaadaaa  (Sfmeam,  tleo): 
WTtitas  of  Beaachampk  do  Cbai 
Smith.  M.  K.  Hairi^toa,  Ac    See 

SxNatiaM. 

Doraey  (J.  0.\  M  itoa.  JUp.  Bm. 
fihaaf- 1884*1885:  Brewaltf,  7r«w. 
X«w.  SlaU  Hilt.  Sst^  1906:  Dcncy 
(C.  A).  PiM.  PieU  CUmI.  Jf»t.. 
1904:  Swck,  Trams.  AxA,  Dtpt. 
Vmn.  tl  Pmm.  (FhiaL,  t^aqi^ 


Blackbird. 
ImdtMS  088}).    See  Pill 


CMMnw 

mftimm- 

grapkf  W  Ihe  jflgjaWaa  Xaogwicn, 


1891. 


Slooecy    ta    t4k    At 
Eikmtl.,  i89»>i8m.    i 


tup. 

lUlo. 
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Tttb*. 


PAMAMIIfT. 

Pataco. 

PAStAMAQOOOOT. 

Pa^ 


Pboua. 


PnOAK. 


PWA. 


Pdhql 


POTAWA' 


PuniM. 


PUOIM. 
PODIM. 

PuntM. 


PCTAUO*. 
QOATAW. 

Qoiuoxs* 

QomAIKLT. 


Sacs   amd   Foxn 
CSuik.ftc). 


Sascis. 


StKAMi 

(SikaaO. 


Slock. 


CMhOSB* 


Alffonkiaa. 


^w«in«i 


AlfanklAO. 


StBitfoa,  PtopiiUtfaB. 


Aboot  140  in  Kiaf 
VkihMu 


AfcaDt  loe  la  tka 
S^Cdilonia. 


I  la  Aibooa;   •boot 


Vdkr, 
seoo  ia 


AfaoMisoiaMalM. 


«4»te 


Aboot  410  la 


i9t  wiib  KaakMkb.  W«ud  Flu- 

48>  Detf  llKlaod,  Alberta:  aer*  at 
BIacMooc  Aatocy,  Montana 


talfodco. 


1«|6  la  Arisoaa 


About  leeoia  NX.  Gdilania. 


570  b  <Wahoaa. 


179  00  Walpolc  lalaad*  Oatario; 
inOkUbo 


17401 


>ia6 


la  N.  ortnl  New 


SMMoad. 

Aboot  4KO  I*  It  pooUoi  is  New 


isoo  tat  Wokn  Nov  Mcdoo. 


4S6  At  tbc  n^attop  Avmcy,  Wasb- 
99'  iaOklahnma 


»3»  at  N«ab  Bay  Afoxy.  N.W. 
WaaUngtao. 

14*  at  Ptajrallap  Amkjt  in  N.W. 
WaaUogtoo. 


ia  Iowa; -630  la  OUabona:  90 


«i 


ia6  at  Colvflk  Afcacjr,  Waahhutna. 
105  S.W.  td  Calcuy.  Alberta. 


About  450  OB  Ffniay  aad  hnaip 
rivcfs  aad  W.  lo  forka  «i  Taila 
Lake  in  .N.  coural  British 
ColMmhia. 


AO    miiad-bloads: 


No 


IMU. 


Conaldcrablt 
French     aad 


Nopvc^iloodiicrL 


Cooiidanblc: 


IMU. 


Lumtt 
waUe 


other 
ladUaa,  but  aot 


See  auQfli. 

Have  not  (atonvd 
iaterniatnre. 
litdc. 


Havt  out  famiicd 


^ifiwHiw!4r 


Cb^dcrablc. 


More 

oth 
tMs 

LitdA 


aadnMll 


^Sair'^ 


With 
h 


GtiaaH  of  UJS. 
iilyia 


See 


Amcricaa 
welL 


lai 


all 


«ad 

•levia 
iberta,  "Mlkxablc 


biAlbcm. 


naceanac 
aad  A^Eli- 


f»«i|i»^i«'  aad 


tecBBily. 


US. 


CaaadUn  FotavaloBBl  aivlaw-abidtoc 
aad  indnatrioaa.    Aaerfcaa  Fou- 

pra- 


Majority 


Noodadly  Calholks  for 
Al  Saa  J 
thrift.  Ii 


PkactfcaBy 
ataatku 
wayfc 


an 


'*patam.'*    Sab- 
latiSyla 


Saffoiai  froiB  whita 


Mtbri^ 


:  falarc 


Majority  arc  inldrifeBt,  tWfty  and 
Catholic     '   ' 


IVogrtM  (ood. 
SeeNieqaalL 


Condaned 

IITC 


lBpffWiB(» 


^•^ittftlty 


Makiac    food    material 
latdy.   Aaglicaa  oiirfaa 


Not  ae  waatirive  as  Cairicn  tec. 
Reached^  CaiholiciHMoa from 
Stoart  Lake. 


K«rf2afa(Wi 


CMUe.  Am«r.  Jalkfv^.; 


McGoeiaCMBe 
te.    left^    1 


tINem 


aad  Fktee.  JCyeahtp  (BeoM 

of 


I.,  i90O-t90i. 


See 

Sea 


""^TA." 


Amm.   Fdk-Uf,    190a,   aad 
Amm.    Met,    Bm.    Am^.    Bm 

SZwtM  (190J);  '~ 

CtUf.  Ku^  1907. 


1^ 


I>emTaO.).C 


itc;  Duraij  (G.AJi,  A 

4.  Amtr^  ~ 


See  PSBai.  BaUtgrnj^  tg  > 


Wrttii«iel 


i^erx,  ittt«  iM^ 


StcvcaaaB.  5*  Aam.  MapJ  J^ 
fihwf.,  <»>t«4.  aad  <i«<  ^p, 
i9»t-i«i>a:  OaWnc.  Md  J' 

iMt.  #k  itr/..  iat»-<a;j. 

i^i-ii^a.    and 
(RYntgnXaad 

SeeCUalk. 


Ooney  Q.  0\  ttA  Am.  Jbpu  Mm 

ilpe.aade  " 
SeeOaUfaa. 


Fanaa^    Um.  ^Awm,    JTi 

tSOf. 


JQOCft(     Wwwm^     ByP*^     V^^V     ^rV^v       ^  flHM 


jirMvaoM  (1904)1 
SeeChehab. 

Madeaa.  C 

Ooddaid. 

1906:  Merioe, 
.  J&^.  Oaterw.  t9»f: 


4     Ae 


Morioe. 
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JObm, 


SBVs««r 


Stun. 


ScrNai 


Soc  Natiow 


Slock. 


traqooliik 


XadlftBs  of 


Suvi. 


Ikmam 
(K«likkapuwiO> 


jra. 


VmtAUn. 


Vn, 


XtV   S^ 


Smdoa.  Populatian,  ftc 


fltja  in  Okhbgou;  jjo  in  Ffacida. 


"t, 


la  OkbhoBt:  ajdM  Id  N«w 
ark:  ti5  with  Sb  NuloMk  on 
Cnad  liver,  Oatoiioi. 


Degree  of 
IntenniztiiK. 


Much   while   tad 
De0to  blood* 


CoadldaB, 


OUahoRia    SenrfiiolaB    American 


SeeSsNatfoOk 


S74  la  Okhhooa. 


About  tooe  ta  Idthe;  u»  I*  Ncmb; 


Abotti  1000  la  db  S.  Interior  of 
British  Columbia:  alee  »  within 
the  Koeicaay  area  at  the  Coliupbia 


4li  oB  SBoti  RcMrratiaa,  Ontoo. 

On     Grand    Wrer     RcKrvalloa. 
Ontarioi  Capifa,  1044:  Mohawk. 


ontano:  cavaga,  1044:  Monawa. 
i7«a:  Ondda.  s«o:  Onondaga. 


fa  New  York  Suia:  Cayvct.  179: 
Oneida,   ai6:    Onondaca.   $u; 

24a;  Ttacaron,   356. 


Amoont  of  adnis> 
tare  not  large. 

ContidetabU  bi 


Largo  admlstore  of 
wMle 


blood. 


Large  ai 
wUte 


admixture  of 


CathoBcaadPtolei- 


PrgireM  good  In  the  laat  few  yean. 
Catholic  and  PirolcMaat  Epbo^ 


ladusfriooi        and        law-abiiSBg. 
Catholic  aad  PMettaat  aumieaa. 


AutboriliM^ 


Total. 


About  tso  la  the  Howe  Sd.  aad 
Batrard  lalel  regioa  of  Britiah 
Colaabla. 

About  iieo  b  the  reiioa  W.  of 
Gl  Bear  Lake,  from  Ft  Sirapaon 
to  FL  Normaa  la  N.W.  Caaada. 


About  i6ea 
Barbour.  B.C 


Maaafaae 


About    too    la    &£.    Vi 
Uaad.B.C 


9>  ia  Idahot  tij  la 
laWaaUagloa: 


Bfoataaa;  434 


aao  la  the  N.  latarior  of  Britiah 
CohimbU,  at  OMulh  of  Tahltaa 


About  aooe  oa  die  Yukoa.  betwcea 
T^aan  aad  K«aercfiky  la  Alaaka. 


About  row  la  the  Thompaoa  river 
regio<6.  caattal  Britiah  ColumbU. 


AboBt  aooo  ta  S.  Alaiki^ 


49  ta  Oklahooia., 
About    aooo  ta 


bcidab 


jM  oa  Sta  Nuba  KteniiUun. 
Oataffo:  356  with  Sb  Natkoa, 
NewYorkT 

About  toooea  the  Yakoa  tnm  Doer 
river  toFt.  SdkJrfc.  b  Alaska. 

4isbUtak. 

ao7b 


49jtaUbk. 

84s  ta  Oalerade;  tMS  b  Vlak 


Some  CanadJaa- 
Freach  ad- 
mixtura. 

No  cartata  data; 
but  iome  ad* 
mixture  aow 
ggiagna. 


Kb 

No 


Net  very  noch 


Coariderabb      ta 


No  dab? 
Not  large. 


Lttlbu 
LItlb. 


Utlb. 
Not 


Geecrally  capable  aad  Induetriooa, 
and  Mcaduy  improviag:  many, 
both  b  U^.  and  Canada,  equal 
to  whites.  The  Canadian  Cayuga 
and  Oneodaga  are  "pagana." 
Maay  Christian  faiths  reprcscatcd. 

Inprevemeat  varying  with  tribes: 
Tttscarora  said  to  be  best.  Various 
retigbus  faiths. 


"Probably  the  most  bdusfrbus 
and  oraeriy  bead  of  Indiana  b 
the  proviacs."    CathoUc  miaion. 

No  marked  promss,  but  white 
bfluence  being  fdt    Cathoiicaaad 


ICaUag    good 

Catholic    - 


Bdy. 
sroU^ff. 


lauuslrlous    and 
CathoUci 


Improvfac* 
IfaUi^foed 


Not  yet  BMcb  iaflueaeed  by  whites. 
Catholic  misaloa. 


Mayae  good    p 
aad  Preicstaai  I 


CktboHc 


Not     flmrkad     gcaarally.      Greek 
Orthodox  and  other 


"  Coatcatcd  sad  eaJoyli«  life." 


MaUofl  «• 
aad  other 


MaUng    good,  pnveas    ta    both 


SWL 


Caimda  aad  New  York. 


Utde 


Setlfte. 
kla 


aUag  pragr 
Prcsbyierisa 

SeoUb. 


OuMIC  tad 


reeeady.     CktboUc 


MAcCauley,  flk  Anu.  Rtp.  Bw. 
EOuui^  ittT;  Coc.  IM  Pttritts 
(i8«8).   See  Desk. 

Sanborn,  5flMcs  tmdiuu  (i86>): 
Hubbard,  Am  Aeuuil  •/  Sa-f-yt- 
wuf-Aa,  or  tUi  Jarkd  «■/  hit 
ijw^**  (Albaay.    i«6).      See   Sx 

See  PQIiM.  AN.  •/  Algm.  Lmg. 
(iBgi).  Ano  Harvey,  £fe«mMi/adiaai 
(i8ss). 

Culb,  BdL  Fret  Ifas.  SH.  aad  Art 
(Phita.,  i90i):  Dvscy.  Imdiamt  •/  lib 
.   Snitt-wutdeoi).    SeeUtc. 

Boas,  Jb#.  BHt.  Amc.  Ala,  Sci^ 
tS90.  aad  EtbMfr.  AXkamt  (N.Y^ 
xpoo);  Dawson,  Trams.  Htf.  5ee. 
Ceaods.  1891;  fioea,  laitamiaeka 
Sagmittos). 


Dofscy.  /fura.  Amar.  Palh-lm,  1890, 
aad^*cr.  Amikiap.,  1889 

Boyl^  Aam.  Arch.  X$p.  Omiaria,  1898 
acd  190c  and  Jamm.  Amtkr,  tmH.. 
sooo;  Hue,  Iraamrit  Batk  af  Mita 
(Phlla^  1883):  Wilton,  rraai.  iby. 
Sae.   Cea.,       -         -        - 


tribal 


1885.     See  also  under 


Beaochamp,  BmO.  AT.F.  StaU  tfuf., 
1807-1007,  Tka  irafmaii  Trail  (189a). 
and  other  writinas;  Smith,  ami  Amm. 
Ktp.  Bar.  Skmtl.^  1880-1881: 
Hewitt.  ltd  Amm.  Rtp,  Bar.  Elkmd., 
1899-1000.  and  other  writings.  See 
also  under  tribal 


HBI-Toul.  Kap.  Brit.  Asaac  Ada.  SU., 
1900;  Boaa,  iM.,  i894> 

Various  wriUngs  of  Pcdtot  sad  Morfcc: 
the  latter  b  Aalhrapat,  1906-1907: 
Borapas,  Ma^tmait  Rtimr  (Loedon. 
t888)PBcU,  Jaaru.  Amm.  ftik- 
Lara,  t9oi. 

Boas,  Map.  BrU.  Aaaae.  Aia.  SeL. 
18891  xnd  ^iMr.  AmUuap.,  1889. 

Boss,  JEr*.  BHL  Ataae.,  1890;  RDl* 
Tout,  /earn.  Maj.  Amlkraf.  /ajt., 
1907. 

Writings  of   Rev.  M.  Eells.    See 
Tcit,  Baas  Awmia.  Vat.  (N.Y,  1906). 


JetU.  C«ar.  te-  db  Aattr.  1006: 
Jrisii^  1907;  Jaarm.  Aalkr.  imtt., 
1907. 

Teit  sad  Bow.  Jfaa.  Amar.  Mma. 
Nai.  Uia.^  i«eo:  Tdt.  Trad,  al 
Thamatam  tmds.  (Boaloa,  1898): 
Hill.Tout,  Salitk  ami  Dimi  (Lomka, 
1907). 

Kranse,  Dia  Ttimktt  tmiiamaa  (Bcffm. 
188s):  Boea,  tmiiamiteka  Sagtm 
(Deriio,      1905);.  Bogoras.     A 


Amtkraa.,  laoj;  Swanioa,  ablk  Amm. 
Rtp.  Bar.  Amur.  Etkmat.,  ij 
Emmons^   alamt.  A^ 
HiM..  1903. 


■JEi: 


Moeacy.  CMm,  1901. 

Boea.  lUp.  Brit.  Auat,  Aim.  SeL, 
1889.  and  tmdiamiitka  Sagem  (Bertin, 
s89S):  von  dor  Schulcoburg.  Dia 
Spra€k«  ier  timskiam.imHaaar 
(1894):  Wdlcoair,  MatakaUa  (1887). 

SeeSbNatioM. 


SeeUb. 
SeoNesPnctt^ 

See  Vic. 


Qilla.  ML  Fraa  Mma.  SaL  mi  Art 

(PUIa.,  taei):  Kraeber,  Jaarm. 
Amar.  Palk'Liaa,  1901,  aid  ilaMr 
Amtkrap.,  190*. 

xa 
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Tribe. 


Waiafai. 

Wauawalix 

V/kmoa. 

WnonsAoa 


Yakima. 


YoxofirKMivn. 


Zcfii. 


awxx. 


yttmaa. 

Sihiptiaa 

CaddoBB. 


Irotjiiobii. 


SahayHiB. 


YoiBta. 


Zufiian. 


StuAtiao.  Populatiaa.  ftc 


Sijia  AriaaoA. 
S79  la  Oman. 
441  ia( 


1070  ia  Ndraka:  sals  ia  Wi 


"iy 


■a  OklaKona:   t  at  Aadcrdoa. 
BUrio, 


Abeal  fseoia 


Abaal  $00  NX.  of  Gmt  SUvc  Lake 
ia  N.W.  Canada. 


807  at  Fort  Ynaia  Afeacy,  CalKornia, 
and  a  f ««  at  San  Carlos.  Arinoa. 


SccPuebkc. 


Dcuree  of 
lalcniiixturc. 


LitUc 


Probably 


Nb  porr-bloodslcft. 
bardly  a  half- 
blood. 


Coodilion.  ftotitaa.  ftc 


Sdf-«uppartiag.  but  poor  laanlly. 

Not   »o   aatafACtary   leoordy,   bvt 

Ciiiaam  of  U5^  takbm 
Calholic  and 


Many  food  cttiam  of  U  S.  aad  pr»- 
grounf.  Snllcrinc  from  liquor 
and  the  aMtcal  boaa  to  aooM  cai- 


Xlorc  vUle  Ibaa  lafiaa. 


Not 


Sone     Spanish 
(Medcaa)  blood. 


Zaflian. 


Laic  reports  iHifcatp  bad 
of    '"^ 


•tycL 


Aalbaritia. 


James,  Imditau  ti  A*  PciMcd 
Megim  (BoOoa.  19BJ). 

See  Net  plena. 


^WA^iagtoa,  1904)  aad  vAm  ^ 


Unrabei.  CM.  Jitdt  Bid,  Sm,  Vb- 
aBtta,  189a;  FIcKha;  7«OT.  Am» 
Fdk-ltet,  1890:  McCcE.  jrj*  Aaa 
Mt^.  Bar.  Ethml..  iS9j-af»«. 

Pbwdl.  tM  Amm.  Rtf. 
1879-1880:    Coaadtcv 
JErf   Owtvw.    190s.  aad 
FM-Lm  (ToiKka,  1899); 
Trmms.    Xaaaaa    State    HiaL    i«e. 
19061 


Amm.    dwfc 


No  practical 


ProireM  food.     CathaCc  aad  Pro- 


See  Pticblo 


Paodosy.  Cmmm.  and  DitL  4  F«k«« 
(186a):  Lrwi^  Mm.  Amm.  Adinf. 
Auk.,  1906. 

Wrili^p  of  PHilal,  Moricc  fc.    TtA 
lot.  Xafnv  dm  Cnmi  Lm  4b  Es- 
dncf  (1891).  aad  Mmmapmpkit  ia 
Dtmt-Dimiiii  (i8y6X     Sa*  Cuna, 
Gbipevyaa. 


CatKbM.  Osdr.  t. 
TripiMll,   Ottwlami   Mi 
Doncy.   ImiUau  «f 
(19BJ).   See  "    ' 

See  Ptebloa  (ZaJUaBX 


(OajV 


From  the  tables  it  will  be  seen  that  the  American  Indians 
in  some  parts  of  North  America  are  not  decreasing,  but  either 
holding  their  own  or  even  increasing;  also  that 
thousands  of  them  are  now  to  all  intents  and  purposes 
the  equals  in  wealth,  thrift,  industry  and  intelligence 
of  the  average  white  man  and  citizens  with  him  in  the  same 
society.  In  certain  regions  of  the  continent  small  tribes  have 
been  annihilated  in  the  course  of  wars  with  other  Indians  or  with 
the  whites,  and  others  have  been  decimated  by  disease,  famine, 
&c.;  and  over  large  areas  the  aboriginal  population,  according 
to  some  authorities,  has  vastly  diminished.  Thus  Morice 
estimates  that  the  Athabaskan  population  at  present  in  Canada 
(about  30,000)  is  less  than  one-seventh  of  what  it  was  a  century 
or  more  ago;  Hill-Tout  thinks  the  Salishan  tribes  (c.  15,000) 
number  not  one-fifth  of  their  population  a  hundred  years  ago, 
and  equally  great  reductions  are  claimed  for  some  other  peoples 
of  the  North  Pacific  region;  Krocber  thinks  probable  an  Indian 
Ix>puIation  in  California  of  150,000  before  the  arrival  of  the 
whites,  as  compared  with  but  15,000  now;  by  some  the  arid 
regions  of  the  south-west  are  supposed  to  have  stxstained  a 
very  large  [wpulation  in  earlier  times;  certain  of  the  Plains 
tribes  are  known  to  have  lost  much  in  population  since  contact 
with  the  whites.  But  under  better  care  and  more  favourable 
conditions  generally  some  tribes  seem  to  be  taking  on  a  new 
lease  of  life  and  are  apparently  beginning  to  thrive  again.  A 
considerable  portion  of  the  "  disappearance  "  of  the  Indian  is 
through  amalgamation  with  the  whites.  Undoubtedly,  in  some 
parts  of  the  country,  exaggerated  ideas  prevalent  in  the  early 
colonial  period  as  to  the  numbers  of  the  native  population  have 
interfered  with  a  correct  estimate  of  the  aborigines  past 
and  present.  Mooney  thinks  that  the  Cherokee  *'  are  probably 
about  as  numerous  now  as  at  any  period  in  their  history  " 
{Hndb.  Amer.  inds.,  1907,  pt  i.  p.  247),  and  this  is  perhaps 
true  also  of  some  other  tribes  east  of  the  Mississippi.  Major 
J.  W.  Powell  was  of  opinion  that  the  Indian  [wpulalion  north 
of  Mexico  is  as  large  tonday  as  it  was  at  the  time  of  the  discovery. 
This,  however,  is  not  the  view  of  the  majority  of  authorities. 
The  total  number  of  Indians  in  Canada  (Ann.  Rep.  Dept.  Ind. 
AJf.t  X907)  for  1907  is  given  as  110,345,  as  compared  with  109,394 
for  the  previous  year,  not  including  the  Micmac  in  Newfoundland 
and  the  Indians  and  Eskimo  in  that  part  of  Labrador  belonging 
to  Newfoundland.  In  1903  the  figures  were  108,233.  The 
gain  may  be  largely  due  to  more  careful  enumeration  of  Indians 
'"x  the  less  well-known  parts  of  the  country,  but  there  is  evidently 
marked  decrease  going  on,  but  rather  a  slight  increase  in 


Ontario,  Quebec,  New  Brunswick,  &c.  In  the  United  States 
(exclusive  of  Alaska,  which  cotmts  about  30,000)  the  Indtaa 
population  (Ann.  Rep.  ind.  Aff.,  1906)  is  estimated  ait  i97,2£9. 
no  including  the  "  Five  Civilized  Tribes,"  of  whose  numbcs 
(94,292)  some  65,000  can  be  reckoned  as  Indiana — a  total  of 
382,000.  The  figures  of  197,389,  according  to  the  lepoit,  show 
an  increase  in  population  *'  due  mainly  to  increase  in  namber 
of  Indians  reported  from  California." 

The  financial  condition  of  the  Indians  of  the  Domiaioa  of  Caaadt 
for  the  year  ending  March  31,  1907,  is  indicated  in  the 
table : — 


Total  Amount 

of  Real  and 

Personal 

Property. 

Total  Incocae 

lor  the 

Year. 

Ontario    . 

Quebec 

N.  Brunswick 

N.  Scotia       .     . 

P.  E.  1.    .     .     . 

Manitoba 

B.  Columbia 

Sa&k    .... 

Alberta    .     .     . 

Total 

17.566,125 

1.781.330 

189,701 

I5».949 

6.370 

3.102,044 

7.475.719 
7.721.532 
5.154.789 

|i  ,426.690 

9*5.783 

109.892 

76.60J 

34?^ 
1.501.456 

548433 
211,839 

$30,129,659 

$5,155,053 

p 

IC 


The  total  amounts  earned  during  the  ^car  were:  from  atgikukwe. 
$i.337'948;  wages  and  miscellaneous  industries.  $714*125:  fisfausg:' 
$544,487:  hunting  and  trapping,  $630,633.  Of  these  hunsiiw  ajid 
trapping  show  a  decided  decrease  over  1906.  The  liidiaB  ina 
Fund  amounts  to  $5,157,566-59.  The  total  appropriatioo  in  co»* 
nexion  with  the  1  ndians  of  the  Dominion  for  all  purposes  for  the  >iar 
1906- 1907  was  $1,055,010  and  the  actual  expenditure  soae  $1  t4<of* 
less.  The  total  amount  of  sales  of  lands  for  the  benefit  of  la&u 
tribes  was  $422,o86*i3.  The  balance  to  the  credit  of  the  ladon 
savings  account  for  the  funding  of  the  annuities  and  eamieirB  <^ 
>upils  at  industrial  schools,  together  with  cotlectioas  froa  Indass 
or  purchase  of  cattle  and  for  ranching  expenses,  was  $51,708  92. 

According  to  the  Report  of  the  Commissioner  ^  ImiiM*  A  ^vn 
the  total  amount  of  trust  funds  held  by  the  United  Scales  govm- 
ment  for  the  Indians,  in  lieu  of  investment,  anENmatcd  t» 
$36,352,950-97,  yielding  for  1906  interest  at  4  and  ^*i*  ^ 
$1. 788.337-33.  The  total  incomes  ol  the  various  tribes  frooi  s3 
sources  for  the  year  ending  June  30,  1906,  was  $6.557*55^ \9^ 
including  interest  on  trust  funds,  treaty  agreement  aad  obtigauoak 
gratuities,  Indian  money,  proceeds  of  l^xnir,  Ac 

While  the  general  constitution  of  the  Americaji  atwrigirrt 
north  of  Mexico  is  such  as  to  justify  their  designatni  as  one 
"  American  race,"  whose  nearest  oonceoer  is  to.  be  fiooad  ia 


RACE  MIXTVREl 
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the  "  Mongdian  net "  of  eastern  Asia,  &c.,  there  is  a  wide 
range  in  variation  within  the  American  tribes  with  respect  to 
_  . ..  particular  phyacal  characteristics.  Some  authorities, 
ZUSt^  1^  ^'  UrdUeka  (Handb,  Amer,  Inds,  N.  of  Mex„ 
jwfc&  1907,  pt.  L  p.  53),  separate  the  Eskimo  from  the 
"  Indians,"  regarding  them  as  "  a  distinct  sub-race  of 
the  Mongolo-Malay,''  but  thn  is  hardly  necessary  if,  with  Boas 
(i4«ii.  ArckaeoL  Rep,  OniariOf  1905,  p.  85),  we  "  consider  the 
inhabitants  of  north-eastern  Asia  anid  of  America  as  a  unit 
divided  into  a  great  many  distinct  types  but  belonging  to  one 
and  the  same  of  the  large  divisions  of  mankind."  Upon  the  basis 
of  differences  in  stature  and  general  bodily  conformation,  colour 
of  skin,  texture  and  form  of  hair,  shape  of  nose,  face  and  head, 
ftc,  some  twenty-one  different  physical  "types"  north  of 
Mexico  have  been  recognized. 

'  Although  the  variation  in  stature,  from  the  short  people  of 
Harrison  Lake  (average  x6xi  mm.)  to  the  tall  Sioux  (average 
1726  mm.).  Eastern  Chippewa  (average  1723  mm.),  Iroquois 
(average  1727  mm.),  Omaha  and  Winnebago  (average  1733  mm.) 
and  other  tribes  of  the  Plains  and  the  regions  farther  east,  is 
considerable,  the  North  American  Indian,  on  the  whole,  may  be 
termed  a  taU  race.  The  stature  of  women  averages  among  the 
tall  tribes  about  92%,  and  among  the  short  tribes  about  94% 
of  that  of  the  men. 

The  proportion  of  statures  (adult  males)  above  1730  mm.  in 
eertain-lnoiaa  tribes  (Boas)  is  as  follows:  Apache  and  Navabo. 
2S*3:  Arapaho,  45*0:  Arikara,  IS'H  British  Columbia  (coast). 
as-8:  British  Columbia  (interior).  16*4;  California  (south),  32-7; 
Cherokee  (eastern).  21*0;  Cherokee  (western),  40-7 :  Cheyenne,  72*2; 
Chickasaw,  a3>8:  Chinook,  36*2 ;  Choctaw,  i2-o;  Coahuila.  14*2; 
Comanche.  37-i:  Cree,  33*4;  Creek,  53*6;  Crow,  51*3:  Delaware. 
4l«i:  Eskimo  (Alaska),  5*9;  Eskimo  (Labrador),  0*0:  Flathead. 
18-9;  Harrison  Lake*  B.C.,  i*o;  Hupa.  187;  Iroquois,  ^'i;  Kiowa. 
ai*t:  Klamath,  ao-o;  Kootenay.  li-o;  Micmac  and  Abnaki,  45'7; 
t^iowa  (eastern).  42*7:  Ojtbwa  (western).  42*7:  Omaha  and  Wmne- 
bafo*  S4'9:  Oregon  (south),  5*1;  Otuwa  and  Menominee,  30*6: 
Paiute.  22*  1:  Pawnee,  39'0;  Puget  Sound  and  Makah,  6*5 ;  Round 
Valley,  CaL,  3*3;  Sahaptin,  28-2;  Shuswap,  15-9,*  Sioux,  50-8; 
Taos,  i8-S:  Ute,  I2<4:  Zufii  and  Mooui,  1*9. 

Very  notable  is  the  percentage  of  taA  statures  among  the  Cheyenne, 
Creek.  Crow,  Iroquois.  Ac.  The  form  of  the  head  (skull)  varies  con- 
siderably among  the  Indian  tribes  north  of  Mexko,  running  from 
the  dolachocephalic  eastern  Eskimo  with  a  ceohalic  index  of  71*3 
on  the  skull  to  the  brachycephalic  Aleuts  with  8a*8.  Several  tribes 
practising  deformatran  of  the  skull  (mound-builders,  Klamath,  &c.) 
show  much  higher  brachyoephaly. 

Tbe  percenuffe  of  cephalic  indices  above  ^(on  the  heads  of 
Gviog  iadividuaU)  among  certain  Indian  tribes  (Boas)  b  as  follows: 
Apache.  87'6;  Arapaho.  3-0;  Arikara,  2a-6;  Blackfeet,  6'2:  Caddo, 
47-2 :  Cherokee,  20*0:  Cheyenne,  10*4;  Chickasaw,  I4>4:  Comanche, 
iyS'  Cree.  4-9:  Creek,  2Vo:  Crow.  12*0:  Delaware  l2-o:  Eskimo, 
(Alaska).  10^;  Harrison  Lake,  B.C.,  88*8;  Iroquois,  IV4:  Kiowa, 
»'0;  Kootenay,  I9«i:  Mandan,  4'ki  Micmac  and  Abnaki,  7*0; 
Mohave.  86*5:  Montagnais,  ai<7:  Moqoi.  54*3:  Navaho,  49*4: 
Ojibwa  (eastern),  a6*6:  Ojibwa  (western),  10*2 ;  Omaha,  23-0; 
Oregoa  (south),  30*9;  Osafe,  79'i:  Otuwa  and  Menominee,  24*7: 
Pawnee,  4-8;  Kma,  9*6;  Round  Valley,  Cal.,  a>8;  Sahaotin,  57-4; 
Shuawap.  59-9:  Sioux.  9-6;  Taos,  6-o;  Ute,  8-9;  Wkhita,  96*0; 
VrlnneMgo,  66*8:  Zufli,  41-4. 

The  Apache,  Mohave,  Navaho,  Osage.  Sahaptin,  Wichita  and 
Wianebaao  practised  skull<defonnation,  which  accounts  in  part 
for  their  nigh  figures.  The  brachycephalic  tendency  of  the  Caddo. 
MoquI,  Siuswap  and  Zufii  Is  marked:  the  Comanche,  with  an 
average  cephalic  index  of  84*6  and  the  Harrison  Lake  people  with 
one  0188-8.  are  noteworthy  in  thb  respect.  As  in  the  case  01  stature, 
•o  in  the  case  of  bead-form,  there  seems  to  have  been  much  minglifv 
of  types,  especially  in  the  Huroo-Algonkiaa  region,  the  Great  Pui 
and  the  North  Paicific  coast. 


ins 


The  North  American  Indian  may  be  described  in  general 
as  brovB-tkinned  (of  various  shades,  with  reddish  tinge,  some- 
times dark  and  diocolate  or  almost  black  in  colour)  with 
black  hair  and  eyes  varying  from  hasel  brown  to  dark  brown. 
Under  good  conditions  of  food,  ftc,  the  Indian  tends  to  be  tall 
and  pesocephalic  as  to  bead-form,  and  well-proportioned 
and  symmetrical  In  body.  The  ideal  Indian  type  can  be  met 
with  among  the  youth  of  several  different  tribes  (Plains 
Indians,  Alfonkians,  Iroquoians,  Muskogians  and  some  of  the 
f  nbcs  of  the  south-western  United  States).  Beauty  among  the 
abodgiocs  of  America  north  of  Mexico  hsa  been  the  subject 


of  brief  studies  by  Dr  R.  W.  Shufeldf  and  Dr  A.  HrdliCkA 
{B(HU  Anniv.  Ko/.,  New  York,  1906,  pp.  38-42). 

The  extent  to  which  the  red  and  white  races  have  mixed 
their  blood  in  various  paru  of  North  America  is  greater  than 
is  generally    thought.-    The  Eskimo  of  Greenland 
have  intermarried  with  the  Danes,  and  their  kinsmen    Sfrfwr, 
of  Labrador  with  the  English  settlers  and  "  summeren."  ^ 

The  eastern  Algonkian  Indians  in  New  England  and  AcaiUa 
have  now  considerable  French,  En^'sh  and  Scottish  bk)od. 
Many  of  the  Canadian  Iroquois  are  more  than  half  French,  many 
of  the  Iroquois,  of  New  York  half  English.  The  Cherokee,  an 
Iroquoian  people  of  the  Carolinas,  have  some  admixture  of 
Scottish  and  (Serman  blood,  to  which  Mooney  would  attribute 
some,  at  least,  of  their  remarkable  progress.  In  the  state  of 
Oklahoma,  wUch  has  absorbed  the  old  "  Indian  Tenitoiy," 
the  results  of  race>amalgamation  are  apparent  in  the  large 
number  of  mixed  bkxxls  of  all  shades.  In  spite  of  the  romance 
of  Pocahontas,  the  intermarriages  of  the  two  races  in  the 
Virginian  region  seem  not  to  have  been  very  common  or  very 
important.  Nor  does  there  appear  to  have  been  much  inter- 
marriage between  Spaniards  and  Indians  in  the  south  Atlantic 
region,  thouj^  in  Texas,  &c.,  there  was  a  good  deal  In  New 
France,  in  spite  of  the  efforts  of  some  recent  (Canadian-French 
writers  to  minimise  the  fact,  intermixture  between  whites  and 
Indians  began  early  and  continued  to  be  extensive.  In  parts 
of  New  Brunswick,  (^ebec,  Ontario,  some  of  the  northern 
American  sutes  and  regions  of  the  (Canadian  north>wcst,  there 
are  Indian  villages  and  white  settlements  where  hardly  a  sin^e 
individual  of  absolutely  ptire  blood  can  now  be  found.  In  the 
veins  'of  some  of  the  "  Iroquois  "  of  Caughnawaga  and  New 
York  state  to-day  flows  blocKl  of  the  best  colonial  stock  (Rice, 
Hill,  Williams,  Stacey,  &c,  captives  adopted  and  married 
within  the  tribe).  In  the  great  (Canadian  north-west,  and  to  a 
large  extent  also  in  the  tier  of  American  states  to  the  south, 
the  bk>od  of  the  Indian,  through  the  mingling  of  French,  Scottish 
and  English  traders,  trappers,  employees  of  the  great  fur  com- 
panies, pioneer  settlers,  &c.,  has  entered  largely  and  significantly 
into  the  life  of  the  nation,  the  half-breed  element  playing  a  most 
important  r61e  in  sodal,  commercial  and  industrial  development. 

In  1879,  besides  those  whose  mixed  blood  had  not  been 
remembered  and  those  who  wished  to  foiget  it,  thoe  were, 
according  to  Dr  Havard  {Rep.  Smiths.  Inst,,  1879),  &t  least 
32,000  mitis  in  the  United  Sutes  and  z8,ooo  in  Csnada  (t.e.  in 
the  north-west  in  each  case).  When  the  province  of  Manitoba 
entered  the  Canadian  Confederation  it  numbered  within  the 
borders  some  xo,ooo  mixed-bloods,  one  of  whom,  John  Norquay, 
afterwards  became  its  premier.  In  the  Columbia  river  region 
and  British  (Columbia  some  intermixture  has  taken  place,  originat- 
ing in  the  conditions  due  to  the  establishment  of  trading-posts, 
the  circumstances  of  the  early  settlement  of  the  country,  &c. — 
this  has  been  both  French  and  English  and  Scottish.  Farther 
north  in  Alaska  the  Russian  occupation  led  to  not  a  little  inter- 
mixture, both  with  the  Aleuts,  &c,  and  the  coast  Indians.' 
In  some  parts  of  the  far  north  intermixture  of  the  whites  with 
the  Athabaskans  is  just  beginning.  In  Canada  no  prohibition 
of  marriage  between  whites  and  Indians  exists,  but  such  unions 
are  forbidden  by  law  in  the  states  of  Arizona,  Oregon,  North 
Carolina  and  South  Carolina. 

A  considerable  number  of  the  chiefs  and  able  men  of  the  various 
Indian  tribes  of  certain  regions  in  recent  times  have  had  more  or 
leas  white  blood-^lroquots,  Algonkian,  Siouan,  ftc. — who  have 
sometimes  worked  with  and  sometimes  against  the  whites.  In  the 
case  of  some  tribes  there  have  been  "  pure  blood  "  and  *'  mixed 
blood  "  factions.  Some  tribes  have  frowned  upon  miscegenation : 
even  the  PueUos  (except  Laguna,  which  b  Keresan)  have  never 
intermarried  with  tbe  whites.  Both  in  Canada  and. the  United 
States  strains  of  Indian  blood  run  in  the  veins  of  prominent  families. 
Some  of  the  "  first  families  of  Vifginia  '*  are  proud  to  descend  from 
Pocahontas,  the  Algonkian  "  Princess,**  who  married  the  Englishman 
Rolfe.  In  Maine  may  still  be  discovered  perhaps  those  whose  line 
of  life  goes  back  to  the  Baron  de  St  Castetns  and  hb  Abnaki  bride. 
while  in  Onurio  and  New  York  are  to  be  met  those  who  trace  their 
ancestry  back  to  the  famous  Iroquob  Joseph  Brant  and  hb  half- 
English  wife.  In  the  eariy  history  of  Pennsylvanb  and  Ohio  were 
noted  the  Montours,  descendants  of  a  French  nobleman  sHio  about 
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white-Indian  half-blood  hai  beta  nudied  by  Dr  Fnu  Bou  IPsp. 
Sci.  UaUUj.  New  York,  1894}. 

(  He  cultuie,  am  ind  iaduitriei  at  the  Americu  oboiipnci 
tihibit  marked  canrtpondeiKc  to  and  dependence  npon  envimn- 
C^^wt  meot,  varying  with  the  Datura]  condilioni  of  land 
ara,  ^      and  water,  wealth  or  poverty  of  the  uil,  abundance 
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/■Hb.  N.  »S  Uexia,  1907,  pi.  i.  pp.  411-43°;  alio  Ktp.  SmiUu. 
imt.,  1S95,  and  Pop.  Set.  UaMkiy,  igoi]  recogniiea  north  of 
Uerico  iWelve  "  ethnic  environment!,"  in  each  of  vrbjch  thert 
ii  "  as  tnsimbU  of  qualiii«  that  irapicBcd  thenuelvn  on  tbeii 
inhabitanu  and  diflerentiated  them." 

The«  twelve  "  ethnic  environmenit  "  aier 

(0  Amic  iEjiimn):  (1]  Yuk,n,.Uackniit  (practically  AOa- 
tii!kiio):l.3)Cri«lIjiliaBjtdSILarrmctlAliin\Ha»-Itapti>an\: 
(4)  AUonnt  Sl^pt  lAltonkii*.  Iro^oia,,,  5<™«,  ic);  (s)  Cdl 
Cvasf,  embracing  legion  lioai  Georgia  to  Teias  {iiuikogajt  and 
a  number  ol  imiilcr  Uocks);  (6)  Uissiisippi  Viitry  (largely 
AltaKkiaa  and  "  mnnd-lmiUtrj");  (7)  Plata,  including  the 
coumiy  from  the  neighbourhood  ol  the  Rio  Grande  to  beyond 
tbe  Saikalchewan  on  the  north,  and  from  Ibe  Rodiy  Mounlalna 
to  the  feitile  [andi  wcil  of  the  Mi«si»ippi  lAI(imU<:H,  Siimiiii, 
»DiAi»iu)>,  KuwB,  CaUcan);  (S)  NoriA  Pvific  CmsI,  from 
Uount  Si  ELias  to  the  raoutb  of  tbe  Columbia  river  (Kaluc^ii, 
Haidan,  Tn*ukian,  Wataskan,  Sidiikan);  [9)  Cafumifa-FritKr 
ntum  ISaliikaH,  Sukatlim,  CkiHetkai,  be);  (10)  Inlrrisr 
Amu  between  Rocky  Mountaini  and  Sienai  (5k«*giiiiiii): 
<ll)  Ceii!miiaOnten  ("the  Caucasiu  of  North  America," 
occupied  by  more  than  (wenly-Bve  linguistic  iIocki)i  (11) 
furblai  K|{«,  baiin  of  Rio  Grande,  Prc«,  San  Juan  and  Coloiado 
tPytkUt-Ktraan,  Tanen,  Zuitian,  Stt.;  on  the  outskitis 
predatory  Skoskoaan,  Alhahaskan  ttibca;  to  the  loulh-wal. 
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name  (^'Tobacco  Nation")  of  the  Tiononuii  indcnm.  -rtie 
cultivation  of  Indian  com  enended  from  Florida  to  beyooil  50'  N. 
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Caliloniia  and  Nevada.    Invariouipi  of 

a  nvvT  or  k«  crude  lorl  vrn  in  uie.    ;iu  rcKuidc  uiV  u  itpurced 
from  North  America,  alihough  Irom  time  (0  time  skin*,  blanket j, 

_Siiice  the  ■ppearance  el  Mornn'i  monoiraph  on  the  Htma  iud 
Bmut4a4  tf  Ik*  Amtriam  /k>n(i«i  {Wuhiniton,  1881}  our 
knowle^  t/  the  utiirct  hu  Ixen  nulmatly  >ncrca«d  bv  Ihe 
■tudiaiiidre«aRhao(Bii».Fevlie(,Mindelefl.Doiicy,MaIlhcwi. 
h.  Willoii(hby  and  othera.  The  dwellinn  in  uic  amoni  the 
et  Bonh  at  Meiica  wied  From  Ibe  niJc  bniih  h;i»  ol  the 


eannwaal  dvellinji  oT  the  Inquoit  and  the  Pucbloi  nocki  o[  New 
Meiics aad  Aiiiona.   Tleprincipal  typeiaieaaCollovi: 

Crude  bnah  ibclUTa  and  hull  of  the  kiweM  Shoabonian  tnbeh 
the  Aoache  (mon  dabormle),  Ac;  Ihe  Imni  or  einh-lodie  of  the 
'avafw.  and  the  ranb-lodcet  c4  certain  Caddoan  and  Siouan  tribet 

^*" "^*"    "''*"  -■—'*--  itructuree  even  ainoni  the  Aieuti  of 

■e  CuMoin  tribet.  til  in  lue  amonc 

. —  — . .  — ^ — Tanean  earth^overed  lodset  of  pant 

of  California.  Ax. ;  the  roofed  piu  of  variout  Kyk*  in  ate  in  the 

be  EtUnw  eoow-bouie  and  wooden  karmaki 

4  and  piiDted  wooden  houm  of  Rtcillc  coan 

a.  Noolka,  Ac),  tome  d  whiek  were  oritinally 

:  oD  putiomn  and  entered  by  lo(-ladden;  the  limph  iHxideD 

ic  at  Donhcra  CaLifomit;  the  doiDe-duped  bark  wwvamt  of 

un__i — I  ,^  conical  onei  of  many  of  the  ALionkian 

ill  or  tipit  of  many  of  the  Plaini  pnpTn^  Ihe 
3  Ttnt,  Kootenay.  At.,  and  Ibe  mat  boUH  of 

ac,  of  cbefMiD-MimJHppi  valley;  the  palmettii- 
Loiijiiana  Indbnt;  the  pile-dwiUingi  of  ibe 
ComnuBal  boun  o(  divert  tnm  wen  found 
I.  Imqui^  Ac.  but  >re  eipecially  Uluitntcd  by 

J  of  the  wHih-weMeni  OiSitd  Staler  out  of 

wfcidi  ^nv  pnbabty  the  ebbonie  Rnicturei  of  ancient  Mcnco. 
Some  tnbet  tpoear  to  have  had  liniplc  and  nider  untmer  dwellingi 
and  tow  eltbortte  or  brtier  conitrucled  winter  bouiei.     Tbr 

n  and  todiet  of  SuStki-ikin  Cot  winter: 
■ry  dwellinai  were  erected  for  the  nie  of 
.  Many  tribet  had  their  "  viUage-liDutet " 
he  kaium  of  the  EaUrao-   Speoa]  ti^  or 
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pant  of  North  Amnica.  f^cni  aocietict  had  their  own  lodget  tod 
the  to-called  "  men't-boum."  The  bouKiof  the  Nonb  Americaa 
indiani  an  Ihe  ubjict  of  a  msnogTipti  by  E.  Sarfert  Ijlrch.  f. 
Antkr.,  1908.  pp.  119-31;). 

lit  art  of  hTT-Diakinf  wu  known  to  all  the  aboiHginet  north  of 
Mcsco.  IwD  tnclhodt  bclnE  widetpread.  that  with  flint  aod  pyritea 
aiul  thai  by  redprocalinff  motion  of  wwd  on  wood.  For  tlic  latter 
_i  — .-— ?—  ^  appontiia  were  in  ute.  the  iin|de  cwi^alick 
—  mmnuKiithe  Etkimo  hana  four-out  Ert-drill 
weighted  drill  with  qitadle  whorl  The  tkiU 
— kinf  by  aoaia  lodiaat  ia  very  freat,  aad  iht 
ol  the  appaniHi  hive  b  ceitih  letieat  ben 

...._.,  ., — ; L    The  tubject  of  Ere-maklnc  ippuuui  and  the 

kindred  topic  of  nhimination  have  been  tpeeulfy  tmicd  by  Dr 
Walter  Hough  (Rif.  U.S.  NaL  Uui.,  tt^,  pp.  S31-SS7;  Ktp. 
Smilu,  Iiul.,  i9oi-i9»).     Thecamp-Gte.  the  Ion:h  and  the  Eikimo 

.. ....  —  ...,     '  It  anifciallidht  among  the 

or  Bgruiling  by  the  Plaint 


,  .0  Ihe  woild  corK. 

ilrloniia.  The  relalioa  of  baiketry  tc 
bc^  obiervable  among  the  Kopl  or  Moqui  n  nntnnB. 
i^tionoC  whiiemenlottheproductiof  Indian  lUII  *«l 
ailcrlty  Endi  full  eipm^n  lo  C.  W.  Jamet't  /■«» 
>>i»).  Weaving  i>  mmpllGed  la  the  loai't  hiir  blaalxt 
::it  Indiani  (KoluKlian)  of  Alaika.  and  liranar  prodnlll 
minulactum  ol  bultalii-hair.  Ac.  of  the  Indlta  of  lb* 
IS  ind  MiniigipfH  valley  and  the  lenile  art  of  1  hither 
1  the  Pueblot  tribci  andby  lomeof  them  lau^raihc 


^hobtankci 


-n  Fioi 


HtHt'T 


:u.key  rt 


Iralbeii 

°in"ieTr^on(i''th'e  Ftaint  tribU, 
raflle  and  lurkey  feathert  wrr« 
:  tome  of  Ihe  iribei  of  Ok  eouth- 

tdFr>,"Ac.).ir«li.ivoTv(EtlDmD) 
arv  prv- Columbian,  like  the  tiu^ 
Ihcy  wiR  pul  to  a  great  vaiiet} 
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of  uwi.  WampuiB  m  BMonfactured  by  many  Algookian  and 
Iroquoian  tribes,  who  also  later  produced  fine  apedmena  of  work 
with  the  fUss  beads  introduced  by  the  whites.  These  glass  beads 
made  their  way  over  most  of  the  cootineat,  soon  driving  out  in 
many  sections  the  older  art  in  sheU.  Ac  European-made  wampum- 
beacu  affected  native  art  in  the  I7th  century.  In  the  regions  where 
the  poreupine  abounded  its  qtiilu  were  used  for  purposes  of  orna- 
mentation on  articles  of  dros,  objects  of  bark,  Ac,  some  of  the 
Algonldaa  and  Iroquoian  tribes  produdnc  beautiful  work  of  this 
sort. 

Besdes  face  and  body  painting,  employed  for  various  purposes 
and  widespread  over  the  continent,  particularly  in  ceremonial 
observances,  during  war-time,  in  courtii^,  mourning,  Ar.,  painting 
found  expression  among  the  North  American  aborigines  most  fully 
in  the  products  of  the  wood  art  of  the  Indians  of  the  North  Pacific 
coast  (masks,  utensils,  houses,  totem-poles,  furniture,  Ac),  in  the 
more  or  less  ceremonial  and  symbouc  paintiiws  on  skus,  tipi- 
covcrs  and  the  like  of  some  of  the  Plains  tribes  G^C•  Kiowa,  Sioux) 
and  in  ceramic  art,  notably  in  the  remarkable  polychrome  pottery 
of  the  Pueblos  tribes.  Amoi^  several  Pueblos  tribes  of  Arizona 
and  New  Mexico  (also  the  Navaho  and  Apache  and  of  a  ruder  sort 
among  some  of  the  Plains  tribes,  e.r.  Cheyenne,  Arapaho.  Black- 
feet)  dry-painting,"  most  highly  develooed  in  the  sacred  cere- 
monies of  the  Navaho.  is  practianl  and  is  evidently  of  great  antiquity. 
The  pictures  of  deities,  natural  phenomena,  animals  and  phnts 
are  made  of  powdered  sandstone  oi  various  ctrfours,  Ac 

Pictograi^y  among  the  aborigines  north  of  Mexico  varied  from 
the  rude  petroglyphs  of  some  of  the  Shoahonian  tribes  to  the  incised 
work  on  ivory.  Ac,  of  the  Eskimo  and  the  paintiiq;s  on  buffalo  and 
other  animal  skins  by  some,  of  the  Plains  tribes,  the  work  of  the 
Pueblos  Indians,  Ac,  the  oeairest  approach  to  hieroglyphics  in  North 
America  outside  of  Mexico.  Some  Indian  tribes  («.f .  the  Kootenay) 
■eem  not  at  all  given  to  pictography,  while  many  others  have 
practised  it  to  an  almost  hmitloB  extent.  The  pictography  and 
picture-writing  of  the  North  American  Indians  have  been  the  subject 
of  two  detailed  monographs  by  Mallery  (^/A  Ann,  Rep.  Bur.  Etkuol., 
1882-1883.  pp.  3-35^:  lotk  Rep.,  188^1889.  pp.  1-1290),  and  the 
grai^iic  art  of  the  Eskimo  has  reodved  special  treatment  by  Hoffman 
{Rep,  US.  Nat.  Mus.,  1895}.  Some  have  aigued  that  this  ivory 
pictograi^y  of  the  Eddmo  is  of  recent  origin  and  due  practically 
to  the  introduction  of  iron  bv  the  whites,  but  Boas  thinks  such  a 
theory  refuted  by  the  resemblance  of  the  Eskimo  graphic  art  in 
questiQn  to  the  birch-bark  art  of  the  neighbourinff  Inaian  tribes. 
No  vaX  "  hieroglyphs,"  much  less  any  system  01  writing  of  an 
alphabetic  nature,  have  been  discovered  north  of  Mexico;  the 
aluqEcd  specimens  of  such,  turning  up  from  time  to  tim^  are  frauds 
of  one  sort  or  another. 

The  music  and  song  of  the  American  Indiana  north  of  Mexico 
have  been  studied  since  the  time  of  Baker  (Vber  die  Mnnk  der 
Nordamerikanuchen  Wilden,  Ldprig,  1883)  by  Boas.  Fillmore, 
Curtis,  Fletcher,  Scumpf.  Cringan  {Ann.  Arch. Rep.0nLtVjO2t  190s), 
Ac  Accordii^  to  Miss  Fletcher  (Indian  Story  and  Song,  looo;  also 
PnU.  Peab.  Itnu.,  1893),  "  amon^  the  Indians  music  envelops  like 
an  atmosphere  every  religious  tnbal  and  social  ceremony,  as  well 
as  every  personal  experience,"  and  "  there  b  not  a  phase  of  life  that 
does  not  and  expression  in  song  " ;  music,  too,  is  "  the  medium  through 
which  man  holds  communion  with  his  soul  and  with  the  unseen 
powers  which  control  his  destiny."  Music,  in  fact,  "  b  coextensive 
with  tribal  life."  and  "  every  public  ceremony  as  well  as  each  im- 
portant act  in  the  career  of  an  individual  has  its  accom(>animent  of 
song."  Moreover,  "  The  music  of  each  ceremony  has  its  peculiar 
rhythm,  to  also  have  the  classes  of  songs  which  pertain  to  individual 
acts:  fasting  and  prayer,  setting  of  traps,  hunting,  courtship, 
playii^  of  games,  tadi^  and^  defying  death."  In  structure  the 
Incuan  sons  "  follows  the  outline  of  the  form  which  obtains  in  our 
own  music  and  "  the  compaai  of  songs  varies  from  I  to  3  octaves." 
Among  some  of  the  tribes  with  highly  developed  ceremonial  ob- 
•ervances  "  men  and  women,  having  dear  resonant  voices  and  good 
musical  intonation,  compose  the  cnoirs  which  lead  the  snging  in 
ceremonies  and  are  paid  for  the  servicea."  A  {xculiar  development 
of  music  among  the  Eskimo  b  seen  in  the  "nith-songs,"  by  which 
controvcraes  are  settled,  the  parties  to  the  dbpute  singing  at " 
each  other  till  the  public  laughter,  Ac,  proclaim  one  the  victor. 
Among  the  American  Indians  sones  belonging  to  individuals, 
societies,  dans,  Ac,  are  met  with,  which  have  to  be  purchased  by 
others  from  the  owners,  and  even  slight  mistakes  in  the  rendition 
of  singing,  dandng,  Ac,  are  heavily  penalixed.  Musical  contests 
were  also  known  (e.g.  among  the  Indians  of  the  Pacific  coast).  The 
development  of  the  **  tribal  song  "  among  the  Iroquoian  peoples  b 
seen  in  Hale's  Iroquois  Book  ofRiies  (1881).  Songs  naving  no  wordv 
but  merdy  changeless  vocables,  are  common.  As  Dr  Boas  has 
ix)intcd  out,  the  genius  of  the  American  Indian  has  been  devoted 
more  to  the  production  of  songs  than  to  the  invention  of  musical 
instruments.  The  musical  instruments  known  to  the  aborigines 
north  of  Mexico,  bdore  contact  with  the  whites,  according  to  Miss 
Fletcher  (Handb.  ef^  Amur.  Inds.,  1907,  pt.L  p.  960).  were  drums 
of  great  variety  in  size  and  form,  from  the  plank  or  dox  of  some  of 
the  tribes  of  the  North  Padfic  coast  to  the  shaman's  drums  of  the 
Algonkbn  and  Iroquoian  peoples;  whistles  of  bone,  wood,  potteiy, 
.Ac  (often  employed  in  ceremonies  to  imitate  the  voices  oif  binui 


animab  and  spirits);  flageolet  or  flute  (widdy  distribated  and 
by  young  men  in  courtship  among  the  Siouan  tribes);  the 
bow  (found  among  the  Maidu  of  Califomb  and  important  in 
and  sorcery).     Rattles  of  goord.  sldn,  shell,  wood,  Ac.  are  imt 


and  among  some  of  the  tribes  of  the  south-west  **  nocdied 
are  ruped  together  or  on  gourds,  bones  or  baskets  to 
rhythm."    From  the  rattle  m  the  Pueblos'rcfioa  developed  a 
ball  of  day  or  metaL 

So  far  as  a  known,  the  primitive  culture  of  the  aborigjii 
North  America  »  fundamentally  indigenous,  bdng 
actions  oi  the  Indian  to  hb  environment,  added  to 
whatever  rude  equipment  of  body  and  of  mind  was 
possessed  by  the  human  beings  who  at  lome  remote 
epoch  reached  the  new  worid  from   the  old,  if, 
indeed,  America  was  not,  as  Ameghino,  on  the  basb 
of  the  discoveries  of  fossQ  anthropoids  and  IcseSl 
southern  South  America,  maintains,  the  scene  of  oiipn  oi 
himself. 

Professor  A.H.  Keane  {InUnuL  MonlUy,  voL  v.,  1902,  pp^  338- 
3S7)i  Stewart  Cuhn  (Proe.  Awur.  Assoc.  Adt.  ScL  voL  uL,  1903, 
pp.  495-500)  and  Dr  Richard  Andree  {5l^^.  d.  <udkrop^  Ces.  im 
Wien,  1906,  pp.  87-98)  all  agree  as  to  the  general  autochthofiy 
of  aboriginal  American  culture.  The  day  of  the  argument  iior 
borrowing  on  the  ground  of  mere  resemblances  in  bdieEs,  in- 
stitutions, implements,  inventions,  Ac,  b  past.  An  admirable 
instance  of  the  results  of  exact  scientific  research  in  this  respeu. 
b  to  be  found  in  Dr  Frans  Boss's  discussion  {Proc.  UJS,  SaL 
Mus.,  1908,  pp.  331-344)  of  the  needle-cases  of  the  Alaskan 
Eskiino,  which  were  at  fixst  supposed  to  be  of  f  ordgn  (Polyacsiac ) 
origin.  Other  examplfs  occur  in  Mr  Culin's  study  of  American 
Indian  games,  where,  for  the  first  time,  the  tdatkm  oC  certain 
of  them  in  their  origin  and  devdopment,  and  sometimes  also 
in  tbdr  degeneration  and  decay,  b  made  deu.  The  indcpcsidcGt 
origin  in  America  of  many  things  which  other  races  have  acnin 
and  again  invented  and  reinvented  in  other  parts  of  the  vocid 
must  now  be  conceded. 

The  extreme  north-western  region  of  North  America  has  reoewtly 
been  shown  to  be  of  great  importance  to  the  ethoologBsta.  The 
investi^tions  in  thb  part  of  America  and  ainpag  the  more  or  less 

Primitive  peofdes  of  north-eastern  Asia,  carried  00  by  the  Jesup 
[orth  Pacific  expcxiition  in  1897-1902,  have  resulted  in  ihnwm* 
that  within  what  may  be  called  the  "  Bering  Sea  culture-asva  * 
transmissions  of  culture  have  taken  place  from  north-eaatcrm 
Siberia  to  north-western  America  and  vice  vena.  The  only  known 
example,  however,  of  the  migiation  of  any  people  one  way  or  tbe 
other  b  the  case  of  the  Asutic  Eskimo,  who  are  ondoabcnBy  of 
American  origin,  and  it  seems  probable,  in  the  language  of  Dr  Ekottv 
the  organizer  of  the  Jesup  expedition  and  the  editor  of  its  OBtrfkra- 
tions,  that  "  the  ChukchM,  Koryak,  Kamchadal  and  Yukaghir  nsaat 
be  classed  with  the  American  race  rather  than  with  tire  Asiatic 
race,"  and  possibly  also  some  of  the  other  isolated  Sttienaa  tzibn; 
also  that,  in  a  broad  dassificatioo  of  languages,  the  langaaccs  of 
north-eastern  Siberia  should  be  classed  with  the  langwases  oC 
America  "  (Proc.  Intern.  Congr.Amer.,  New  York,  190a,  pp.  9i*ioc '. 
It  appears,  further,  that  the  arrival  of  the  Eskimo  oa  tbe  Racine 
coast  ^ihis,  although  not  recent,  b  comparativdy  late)  from  thcu- 
home  in  the  interior,  near  or  east  of  the  Mackenae,  **  iatecmpird 
at  an  early  period  the  communicatioa  between  the  Sibcriaa  and 
Indian  tribes,  which  Idt  its  trace  m  many  cultural  tiaita 
to  the  peoples  on  both  sides  of  the  Bering  Sea.** 

Thb  establishment  of  the  essential  unity  of  the 
(language,  mythology,  certain  arts,  customs,  beliefs.  Ac)  of 
"  Paiaeo-Asutic  "  peoples  of  north-eastern  Siberia  aad  that  of  the 
American  Indbns  of  the  North  Pacific  ( 
especially  by  the  investigations  of  Jocheboo,  Bogocas, 
of  the  most  notable  results  of  recent  organiaed  ethnological 
No  such  clear  proof  has  been  afforded  of  the  theory  of  Polynesiaa 
influence  farther  south  on  the  Pacific  coast  of  AmerKa,  t>tliii<mi  is. 
more  or  less,  by  certain  ethnologists  (Ratad.  Maaoo,  Ac).  Tbb 
theory  rests  brgely  upon  seaemblanocs  in  arts  (clubs,  aaufcs  aiad 
the  Uke  in  particular),  tattooing,  mytluc  wutifs,  Stc  But 
things  here  involved.  11  not  really  American  in  origin,  are  an 
that  they  may  perhaps  be  accounted  for  by  such  Hawaiia 
other  Polynesun  contact  as  resulted  from  the  cstabliahaaeflt  of  the 
whale  and  seal-fisheries  in  the  1 8th  century. 

Between  the  Indians  of  North  America  and  thoae  of 
America  few  instances  of  contact  and  intercommunication,  c 
of  transference  of  material  oroducts  and  ideas,  have  been  «tb^ 
stantuted.    It  b  by  way  of  the  Antilles  and  the  Bahamas  that 
contact  as  actually  occurred  took  place.    In  1894  (Amer. 
vol.  vit.  p.  71-79)  Piofeasor  W.  M.  Holmes  potnted  out  cmccs  as 
Caribbean  influences  in  the  ceramic  art  of  the 
r^ion  belonging  to  the  period  just  before  the 
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daifu  in  quation.  iwddte-iuiDp  pattenH,  Ac, 
■Mu  Ku  UK  luvuvtv  on  the  wmdni  ADd  Btone  itaola  frDia  Ihe  Carib- 
beiii  >nu  in  ttw  Wm  loibn,  bin  been  [ound  u  (u  nanli  u  36' 
in  Nonh  Caroliu  ind  u  lir  veB  u  ^*  in  TeuoeiKe  and  »g* 


but  limplr  thi  miiniun  Injm  Ibi  Wen  In 
caul  of  ccnain  Irt  fenlum  4dapt«]  by  tlic 
And  Muikoun  IndUiu  end  (Inler]  in  pari 
>™n.ly  (1907)  Dr  F.  G.  Speck,  in  .  di. 

pp.  ja7-MS).  eitee  u  pnmf  g(  Antillwn  i„   _ 

eddition  t9  (bet  Lodknted  by  Kolmn.  tbc  following:  — , — , 

o'  ibeblow^n  in  huntinf,  UK  of  hunnocku  bab¥<ndle,  peculiar 
itonfc-KUald  in  one  comer  of  houie,  pUiteriflg  fkhus  mlh  clay, 
poiionipc  fota  villi  vcseubic  juice*.    Il  is  juaaible  alao  Ihac  tne 

amallbodieaoi  native*  fn 
'    ol  youthJKaiu 
oai  to  Florida 


ly  part  air  thii  regiDn 


B<n|4ovmcnt 


I  ii  jKMibte 

itiledTroB  rie_ ., 

be  WeM  Indie*  in  aeirch  of  tbe  nyihii 
-jnofwhiehbadihLHedr- 


ulnudio 

oinnT  «  m  morr  tcmpocnry  cnaruicr.  I 
region  thcf^  arc  I0  bv  delected jpcrfmr 
Annban  or  Ouiban  dialect*.     TU  c 

ol  tbe  Obio  and  MiHiwppi  (ad  their 

Ulion*  bI  the  tribe*  inhabitinf  thi*  pail  ui 
'  m  people*  of  Yucatin  and  Iv 

n  Ann  beyond  tbe  Gulf.    1 

II  probability  irbolly  the^w    ' 

_ll.  of  tbe  art  asd  indunry  re,.  _ _ 

capofily  of  the  aborigine*  of  Non 
»•*-— ^  ■■  *•*■'  *Trin  appan  unnet 

p, — -  -,--,  -.am  EiDwah,  GcorBia,  A 
..*•  not  bnond  lhe*kill  of  Ihe  Indian  1 
vludy  of     Primitiife  Copper  V" 
PP-  ^3- 1 17)1  *ho  did  not  coo*id_.  — 
tpecineo*  to  the  art  of  Mexico  proof  cf 
Holme*  iHtmii.  tf  Imlt.  N.  ifUa.,  1907,  pt.  i. 
that  Ihe  gnat  naaaof  tbc  copper  of  meundi  ^ 
cf  Lake  Superior,  and  that  bad  e-      ' 
Mexico  or  Central  America  and  th 
'"h  thoae  uulhoit  cmnu  \ 
ifaeta  of  undciublWl^  Mc 


, , — .,.-  .,- .*«i*r«.  vol,  m.  p.  SI)  that  "  it 

■  DG<improli*ble  that  both  Meacao  and  PaMcm  cultum  originated 
in  a  rnioa  in  northern  Mexico,  deveiofiina  aa  environment  per- 
miiied  in  lu  nonbeni  and  •DUIbem  boma.  UntavounUe  niiUcn 
in  tbe  north  pi  evented  the  euhBr*  of  the  Potblo*  Indiana  and  Ihe 
OifCdvcOniu  Iheb  uiceBm,  teacbing  ihe  height  aitaiaed  in 
Mexico  and  Cminl  Aneno,  repieaenied  by  temple-*fcbit*ctiirei 
oraaiBralatiaa  of  holding*,  iHeroglyph*.  Ac.  Smng  nidcncc  of 
Pueble*-Mexna  nlalioaahip  DrTevke*  ta  (Proc  Wmik.  Aad. 
&L,  l«oo)  1b  tbe  gnat  aerpnit  cult  of  Tuayan,  the  "  New  Fire  " 
and  otWr  Pnefalea  ccmnonial*  of  unponance!  alao  in  the  miiHie 
ebjectn  (^oriet^  ear-pendaala,  bma-omanent*.  Ac)  Ir       "    " 

KKaw  chancter  in  oU  MoicD.    Tbe  and  •-•i~i  ^ 
wntws  Uaitcd  Stnte*  and  part  of  northern  I 
been  a  ccMrw  for  the  (fiaperiioa  of  mcb  prin 

oquj  or  Hopi  cri  nc .,. ,_,___ 

[  gndoubwd.  thoaeh  not  intimate,  relalionhir 

..  ... _.  (nclent  Mexico.    TheShcabanian  ii-^l"  -'> 

id  ta  tk*  UaitW  Stwaa  by  ' 


tbc  pBcbloi  Ivftaan,  lb 
lb*  owlr  00c  ahovuig  nn 
vith  tbe  Naliiati  ofiinci 


that  of 
..  .._  iouth- 
may  well  have 


aiden  of  the  border. 


vBtJlwn  "Mexico.  MweUu  the  Nahnatl. 

I  pcrhapi  to  Pnnanu).  Th!*  llnguiHlC  unity 
witb  the  radc  Ule*  and  Sho*honet_«f,  Iba 

in  the  laiith.  Besides  the  Sta»hDiiian.  tb« 
ttlub»ikui  are  or  have  been  reprrtentcd  in 
•t  by  Ihe  Apacha  and  TaboK».  Fran  the 
loniialion  ofNew  Mexico  down  10  about  Iha 
h  century  (and  ipomdiully  Ixicr.  <.f.  the 

iroond  Ihe  Meiiran  bordir.  Sic.  tb^pn- 


□pulat  mind  the  nli^on  of  the  Korth  Amnkan 
liiu  praciically  of  belief  b  Ihe  "  Gnat  Spiiit " 
H^py  Hunting  Ground!."    But  white 

'  ■'    '  '  Caddoan  ilocki  ?**'.'■   • 

p«Hhci.Iic2***»' 


iwudin 


appear  10  have  ct 

"  God  "  and  "  Devil,"  "  Good  Spirit  "  and  "  Evil  Spirit,"  Ac, 
a*  weD  **  coaceming  nionl  diitinctioos  in  the  hcrealtcr,  can 
leasonably  be  coiuideted  the  rauli  of  misionkiy  and  other 
influencn  coming  directly  or  indirectly  from  the  while*.  The 
central  Ida  In  (he  religion  and  mythology  ol  the  aboiiginci 
north  of  Mexico  u  what  Hewitt  IjImct.  AnOref.,  ipoi)hai  pro- 
posed to  term  vrtHda,  Irom  "  the  Iroquoii  name  of  the  fictivc 
Force,  principle  or  magic  power  which  was  assumed  by  Ihc 
inchoate  reasoning  oC  primitive  man  to  be  inherent  In  cvei^ 
body  and  being  o[  nature  and  in  every  pcnoiuScd  attribute, 
property  or  activity  belon^ng  to  each  of  these  and  conceived 
to  be  the  active  cause  or  force  or  ds^amic  eoeigy  involved  In 
every  operation  or  phenomenon  o(  luturt,  in  my  Dannct 
affecting  or  controlling  the  welfare  of  man."  The  train  of 
the  innumerable  beings  and  objects,  real  and  imagiDed,  in  the 
universe  (fiacred  Immeoiely  in  actior     ' 


nliie  a 


aricdw. 


11  by  pi 


oHeiingt  and  lacti&cei,  ccfemonia  and  rjta  of  a  pro|»tialoiy 
or  gympaihetic  nature  to  influence  lor  his  own  welfare  Ihe 
^osseswc  of  this  or  thai  erntda,  from  the  "  high  gods  "  lo  Iha 
least  of  an  beings.  Conesponding  to  the  Iroqunian  sreiiAi  is  iha 
milwiifa  o(  tbc  Siouan  tribes,  some  aspects  of  which  have  been 
admirably  treated  by  Miss  Fletcher  in  her  "  Noia  on  Certain 
Belief*  conccraing  Will  Power  among  the  Siouan  Tribe* " 
(Sciaia,  vol.  v..  B.l,,  1^;).  Other  parallels  of  drnifa  are 
Algoakiaa  nwaito,  Shoahonian  pakml,  Athabaskan  can.  A* 
Hewitt  points  out,  thcie  Indian  terms  are  not  lo  be  limply 
translated  into  English  by  such  expressions  as  "  myitcry." 
„  ,  immortal,"  "  sorceiy,"  "  wonderful,"  fcc  Man, 
Indeed,  "  may  sometima  possess  wapona  whose  orendi  la 
.  Moie  of  the  primal  beiiigs  of  hi* 
cosmology. " 

The  main  topics  of  ihe  mythology  of  tbe  AmerictD  Indiana 
north  of  Mexico  have  been  treated  by  Powell  in  bii  "  Sketch 
if  the  Mythology  of  Iho  North  American  Indians"  (firil 
^■H.  K(^,  Bur,  £lit)ui.,  1879-iSSo),  and  Brinton  in  his  ifiwrtcsa 
Ubo  iiylki  (1S76),  Uyllu  cfHiNrw  WtrU  (1S96)  and  Kttipau 
>/  PrimiliM  PapUi  (1900).  Widesprad  Is  the  idea  ol  a  culture- 
lero  or  drmi-god  (tomctlma  one  of  twins  or  even  quadrupleu) 

I  in  varioua  waya,  improva  the  breed  and  perfects 

I  ci  mankind,  then  retire*  to  watch  over  i)ie  world 

ngcred  at  the  wickednesi 


:  often  figura  In  the  gtul  deluge  legend  11  the 
J,  helper  and  regenerator  of  tbe  human  lacc  A  typical 
pie  ol  these  culture-heroei  It  tbe  AlgonUan  character 
appear*  aa  Nanabotho  among  the  Ojibwa,  WIsakelchak 
ig  the  Crce,  Napiw  among  the  Blacklect,  Wisaka  among 
tbe  Stci  aad  Foia,  Glooscap  (Kuloskap)  among  tbe  Hicnac, 
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ftc.  (see  Joum.  Amer.  Foik-Lore,  1891,  tnd  Handbook  of  Amer, 
Inds.,  1907),  whose  brother  is  sometimes  represented  as  being 
after  death  the  ruler  of  the  spirit  worid.  The  Iroquoian  oone»- 
pondent  of  Nanabozho  is  Tehoronhiawakhoo;  the  Siouan, 
in  many  respects,  Ictinike.  Among  many  tribes  of  the  North 
Pacific  coast  region  the  culture-hero  appears  as  the  "  transformer/' 
demi-god,  human  or  animal  in  form  (coyote,  blue-jay,  raven, 
&c.)i  the  last  often  being  tricksters  and  diq>en  <k  mankind 
and  the  rest  of  creation  as  weU.  This  trickster  and  buffoon 
(also  liar)  element  i^pears  also  in  the  Iroquoian  and  Algonkian 
culture-heroes  and  has  received  q)ecial  treatment  by  Brinton 
{Essays  of  an  Americanist,  1890).  On  the  whole,  the  Algonkian 
and  Iioquoian  culture-hero  is  mainly  actuated  by  altruistic 
motives,  while  the  "  transformer  "  of  the  Indians  of  the  North 
Pacific  coast  region  is  often  credited  with  producing  or  shaping 
the  world,  mankind  and  their  activities  as  they  now  exist  for 
purely  egotistic  purposes.  Other  noteworthy  heroes,"  reformers," 
&c.,  among  the  North  American  Indians  axe  the  subject  of 
legends,  like  the  Iroquoian  "  Good  Mind  and  Bad  Mind,"  the 
Algonkian  (Musquaki)  "Hot  Hand  and  Cold  Hand,"  the 
Zufiian  "  Right  Hand  and  Left  Hand  ";  and  numerous  others, 
including  such  conceptions  as  the  antagonism  and  opposition 
of  land  and  water  (diy  and  wet),  summer  and  winter,  day  and 
night,  food  and  famine,  giants  and  pigmies,  &c  In  the  matter 
of  the  personification  of  natural  phenomena,  &c,  there  is  con- 
siderable variation,  even  among  tribes  of  approximately  the 
same  state  of  culture.  Thus,  e.g,  as  Hewitt  notes  {Handbook 
of  Amer,  Inds.,  1907,  pt.  i.  p.  970),  while  with  the  Iroquoian 
and  eastern  Algonkian  tribes  "  the  Thunder  people,  human 
in  form  and  mind  and  usually  four  in  number,  are  most  important 
and  staunch  friends  of  man";  in  the  region  of  the  Great  Lakes 
and  westward  "  this  conception  b  replaced  by  that  of  the 
Thunder  bird." 

The  Pawnee  Indians  of  the  Caddoan  stock  seem  both  individually 
and  tribally  to  possess  a  deep  religious  sense  expressing  itself  alike 
in  moods  of  the  person  ana  in  ceremonies  of  a  general  popular 
character.  This  is  evident,  alike  from  Miss  FletcherV  description 
{Awur.  AtUhrop.,  180^,  pp.  83-85)  of  a  venerable  priest  of  that 
tribe,  Tahiroossawicni,  and  from  her  detailed  account  of  *'  The 
Hako:  A  Pawnee  Ceremony"  {Twenty-second  Ann,,  Rep.  Bur. 
Eihnol.,  IQOO-1901,  pp.  5-372).  This  Hako  ceremony,  the  original 
stimulus  for  which  was  probably  desire  for  offspring,  and  then  to 
ensure  friendship  and  peace  between  groups  of  persons  belonging  to 
different  dans,  gcntes  or  tribes,  had  no  fixed  or  stated  time  and 
"  was  not  connected  with  planting  or  harvesting,  hunting  or  war 
or  any  tribal  festival."  altnough  the  Indians  take  up  the  Hako, 
with  Its  long  aeries  of  observances  and  its  hundred  songs,  "  in  the 
spring  when  the  birds  are  mating,  or  in  the  summer  when  the  birds 
are  nesting  and  caring  for  their  youi^,  or  in  the  fall  when  the  birds 
are  flocking,  but  not  in  the  winter  when  all  things  are  asleep; 
with  the  Hako  we  are  pra)dng  for  the  gift  of  life,  m  strength,  of 
plenty  and  of  peace,  so  we  must  pray  when  life  is  stirring  every- 
where,"— these  are  the  words  of  the  Indian  hieragogue. 

In  the  arid  region  of  the  south-western  Unitcid  States  there  has 
grown  up,  especiallv  amone  the  Moqui,  as  may  be  read  in  the  numer- 
ous monographs  oi  Dr  J.  Walter  Fewkes  (and  briefly  in  the  Report 
of  the  SmUhsonian  Instttulion  for  IQ05),  a  system  01  religious  cere- 
monials and  sympathetic  magic,  the  object  of  which  is  to  ensure 
the  necessary  rainfall  and  through  this  the  continued  life  and 
prosperitv  of  the  people.  Here  everything  is  conceived  as  really 
or  symbolically  related  to  sun,  water,  rain.  The  Mo<)ui  are  essenti- 
ally a  religious  people,  and  their  mythology,  in  which  the  central 
figures  are  the  earth  mother  "  and  the  sky  father,"  has  been 
described  as  "  a  polytheism  largely  tinged  with  ancestor-worship 
and  permeated  with  fetishism."  Part  of  their  exceedingly  intricate, 
complex  and  elaborate  ritual  is  the  so<alled  "  snake  dance,"  which 
has  Wn  written  of  by  Bourke  {The  Snake  Dance  of  the  Mopds^ 
1884),  Fewkes  and  others. 

In  the  Gulf  region  east  of  the  MissisdpiM,  "  sun  worship,"  trith 
primitive  "  temples,"  appears  among  some  of  the  tribes  witn  certain 
curious  myths,  belieifs,  ceremonies,  &c  The  Natchez,  e.g.  according 
to  Dr  Swanton  {Amer.  Anthrop.,  1907),  were  noteworthy  on  account 
of  "  their  highly  developed  monarchical  government  and  their 
possession  of  a  national  religion  centring  about  a  temple,  which 
reminds  one  in  many  ways  of  the  temples  of  Mexico  and  Central 
America."  They  seem  to  have  had  an  extreme  form  of  sun- 
worship  and  a  highly  developed  rituaL"  A  simpler  form  of  sun- 
worship  is  found  among  the  Kootenay  of  British  Columbia  {Rep. 
Brit.  Assoc.,  1889,  1892).  With  the  Yuchi  occur  some  Algonldan- 
like  myths  of  the  deluge,  &c. 

The  best  data  as  to  the  religion  and  mythtAogy  of  the  Iroqooian 


tribes  are  to  be  found  in  the  writings  of  Hewitt,  enedally  in  him 
monograph  on  "  Iroquoian  Cosmology  "  {Twenty-Just  Ann.  iUp. 
Bur,  EtknoL,  1 899-1900,  pp.  127-339).  In  the  creatioB-fnyt&s 
■evcial  instances  01  European  influence  are  pointed  out.  MotWr- 
earth  and  her  life  are  the  source,  by  transformation  and  evdntioa, 
of  all  thinga.    The  first  beings  of  iroquoian  mytbokwy  (dayUgKt, 

earthquake,  winter,  medicine,  wind,  ufe.  flower,  Ac;  "  « — " 

beasts,  but  bdottged  to  a  rather  vague  dasa  of  which  man 


characteristic  type," — later  come  beast-^a  Acc«»din|^  to  Hewitt 
the  Iroquoian  term  rendered  in  English  "  god "  signifies  reaOy 
"  disposer,  controller."  for  to  these  Indians  "  god  "  and  "  comrollcr  *" 
are  synonymous;  and  so  "  the  reputed  controller  of  the  opemtioas 
of  nature  received  worship  and  pcayera"  Creation-legends  in  great 
variety  exist  among  the  North  American  aborigines,  from  cimpfc 
fiat  actions  of  tingle  characters  to  complicated  transformations 
accomplished  with  the  aid  of  other  beings.  The  specific 
legend  of  ten  follows  that  of  the  dektee. 

Perhaps  the  most  remarkable  oc  all  North  American 
stories  is  that  of  the  ZuAi  as  recorded  by  Cudiing  {TkirieentkA 
Rep,  Bur.  Ethnd.,  1891-1893)  m  his  "  Outlines  of  Zufii  C 

Myths."    Here  the  principal  figure  b  "  Awooawilona,  the  . 

and  container  of  all,  ana  the  yowth-substance  the  "  fogs  of 
crease."  which  he  evolved  by  his  thiakii^  in  the  pristine  night. 
The  k>n^  tale  of  the  origin  ot  the  sun,  the  earth  and  the  sky.  aiMl 
the  taking  form  of  *'  the  seed  of  men  and  all  creatures  "  in  the 
lowest  of  the  four  caves  or  wombs  of  the  world  and  their  long  jottmcy 
to  l^ht  and  real  life  on  the  present  earth  is  a  wcttderful  story  <if 
evolution  as  oonoeived  by  the  primitive  mind,  an  aboriginal  epic 
in  fact. 

In  the  mythoh>gy  and  religion  of  the  Algonldan  tribes  (particiiIaHy 
the  Chippewa,  &c.)  is  expressed  "  a  firm  belief  in  a  cosmic  mystery 
present  throughout  all  nature,  called  maniton,"  Thn  weaniuim 
*  was  identified  with  both  animate  and  inanimate  objects,  niMl  the 
impulse  was  strong  to  enter  into  personal  relation  with  the  anvstic 
power;  it  was  easy  for  an  Ojibwa  to  associate  the  laoiuiMi  witn  aH 
lorms  of  transcendent  agencies,  some  of  which  assumed  cfefiaite 
characters  and  played  the  rAle  of  deities"  (Jones).  There  ^rre 
innumerable  manitous  of  high  or  low  degree.  The  highest  deyeiop- 
ment  of  this  conception  was  in  Kikki  Maniion  (Great  Mnrntou'. 
but  whether  thb  personification  has  not  been  oonsidefably  influenced 
by  teachings  of  the  whites  b  a  question.  The  chief  mpu«  ia  the 
mythology  of  the  Chippewa  and  related  tribes  b  Nanaboibo.  -^bo 
"  while  yet  a  youth  became  the  creator  of  the  workl  and  evetvthing 
it  contained;  the  author  of  all  the  great  institutions  ia  OjAiwa 
society  and  the  founder  of  the  leading  oeremonics  "  Qoeits^  Ann. 
Arch.  Rep,  Ontario,  1905;  Jomm.  Amer.  Potk-Lore,  1902,  &c.)-  It 
b  to  thb  character  that  some  of  the  most  human  of  all  Inc&an 
myths  are  attached,  e.g.  the  Micmac  legend  of  the  origin  of  the 
crowing  of  babies  and  the  story  of  Nanabotho's  attempt  to  stkk 
hb  toe  into  hb  mouth  after  the  manner  of  a  little  child.  Nanabosito 
is  also  the  central  figure  in  the  typical  deluge  kjsend  of  the  Algonkian 
peoples  of  the  Great  Lakes  {Jomm,  of  American  Fotk-Lare,  i89i>. 
which,  in  some  versioiis,  b  the  most  remarkable  m>tb  of 
its  land  north  of  Me&oo. 

The  best  and  most  authoritative  discussion  of  the  religioQs  and 
mythological  ideas  of  the  Eskimo  b  to  be  found  m  the  article  at 
Dr  Franz  Boas  on  "The  Folk-Lore  of  the  Eskimo  "  {Jomm,  A mer. 
Folk-Lore,  1904,  pp.  I-13).  The  characteristic  feature  of  F<Jri».^ 
folk-lore  b  the  "heiio-talea,  treating  of  visits  to  fabukuM  tribes  en- 
counters with  monsters,  quarreb  and  **  wars."  dismanism,  witch- 
craft,  &c,  and  generally  of  "  the  events  occurring  in  human  aoonv 
as  it  exists  now?'  the  supernatural  playing  a  more  or  leaa  important 
rAle,  but  the  mass  of  folk-lore  being  '*  thoroughly  human  m  char- 
acter." In  Eskimo  myths  there  appears  to  be  a  complete  afaarace 
of  the  idea  that  transformations  or  creations  were  made  for  the 
benefit  of  man  during  a  mythological  period,  and  that  these  everts 
changed  the  general  aspect  of  the  world,"  quite  in  cootrasa  wi:h 
the  conceptions  of  many  Indian  tribes,  particularly  in  the  sv^wm  cf 
the  North  Pacific,  vdkoe  the  "  transformer  "  (aometimes  tncJcacr 
also),  demi-god,  human  or  animal  (oojrote.  raven,  bloe-jny.  fc  \ 
plays  so  important  a  part,  as  may  be  seen  from  the  kmads  recorded 
in  Dr  Boas  s  Indianiscke  5afm  der  nord-pacifixhen  Kfiste  A  wteruzs 


(Berlin,  1895)  and  other  more  recent  monographs.  In  *^«*^— rr  I'cck- 
lore  the  field  of  animal  tales  b  quite  limited,  and  Dr  Bona  b  ci 
opinion  that  the  aenuine  animal  myth  "  was  originally  fotesgn  ta 
Eskimo  folk-lore,  and  has  been  borrowed  from  tne  Indiasub.  P^ 
haps  the  most  prominent  character  in  Eskimo  mytholoffy  in  Sedna. 
the  old  woman,  who  b  mistress  of  the  lower  world  bcncntb  the 
ocean  {Amer.  Anthrop.^  1900).  The  highest  being  conceived  of  tr 
the  Athabaskans  of  Canada  was,  acooroii^  to  Mcricc  {Amm,  A*k^ 
Rep.  Ontario,  1905,  p.  204),  "  a  real  entity,  which  they  feared  latlw 
than  loved  or  worshipped."    The  way  of  commui '      ' 


.,  ^  ^th  d« 

unseen  was  through  personal  totems,"  revealed  usually  m  dreaEta. 
The  Hupa,  an  Athabaskan  people  of  California,  are  it  pen  ted  b« 
Goddard  as  possessing  a  deep  religious  sense.  But  the  ntost  re- 
markable  mythology  of  any  Athabaskan  tribe  b  that  of  the  Nav^ha 
which  has  been  studied  in  detail  under  some  of  iu  chief  a^>ect»  bv 
Dr  Washington  Matthews  in  his  valuable  moooprapha.  ScetJm 
Lezends  (1807)  and  The  Night  Chant  ^1902).  According  to  Dr 
Matthews,  the  Navaho  "  are  a  highly  rdigmis  people  bavatg 
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Dr  Diion  anil  Dr  Kmba,  Iht  kiter  tnclally  [n  the  Uwamitj 
CoUfimia  PMiauim  a  Aintrioiw  Ankaidf^  a<ui  ElinMty 

Th™  jininV  "mtdidwriien,"  Ac,  of  1!:-  A  .-.tiion  lodlani 


K  ipeciAl  n]i(ioia 

. ,_.., ,.,  , lis,  rhua]  obicrv- 

1,  Ac    Th*  meiiul  life  d  that  Indiiu  wu  pnlaiuidly  in- 

BueoiHl  byjhf  buffalo  and  lata  not  a  Uille  bt  tt-  ■■ "--' — 


Crcal  Flaiu  ban  dcvdapcd  ia  frtal  dttail  io 


Variou 


■spall  gf  piiiuculiuR  have  rccenily  been  duciuKd  byCoddard. 
Kmba,  Wudcr,  Dmcy,  Fldiiia.  Boai.  Ac,  (nm  ohoK  lavnti- 
|adf»a  Ic  vDuld  appnr  that  much  iniertxibal  borrowina  haa  lakea 
Abbiii  Bair  of  ibe  Algunldaa  (Aiapabo.  BlacliTEH,  Chey- 

ItliSiotian  {Poii]ia,t.(.rCaddaan,  "—'—--   "■ — ' 

H  lOtuaalun  itacla  Ihc  "  nn-daDci 


loUreidni 

iDv      CboA  da«,"  the  ccridoduI 
iworirty  to-da)r.  "on^naled  aiDOng  (he  PaviDdo  (Lii  prophet 

N'cvhU  abotfl  tU8,  and  apread  rapidly  amonc  other  iribiH  uniiL 
it  munbered  amiH  in  afhunnti  nearly  all  (he  Indiani  at  the 
inloioc  buiu,  [mm  MMOuri  river  to  or  beyond  the  R«:kie*" 
f  Mooory)^  Wovoka'i  doctrine  wai  that  a  new  dispeniation  wu  at 
band,  and  that  "  the  Indiana  irould  be  leuorcd  to  theii  inheriuncc 
and  united  with  their  departed  frienda.  and  tbcy  miiit  prepare  Tor 
thv  evBit  by  practiiinf  the  aoiui  and  darKv  cemnoDH  wh^h  the 
|,ro|Aet  (■«  them."  Eaal  of  the  Rocky  Mouaiaina  thia  dance 
aoon  cwne  to  be  known  ti  the  "Ghoit  danx"  and  a  cotrunoq 
Icatwe  waa  hypaotic  trancea.  The  Sioiut  outbrrak  of  lAgo-raqi 
w»i  iB  ^BTt  due  to  the  eaidtemeot  of  the  ^' Gboat  danz."  According 
la  Moodry,  "  in  the  Crow  dance  of  the  Cbeyenoe  and  Aiapaho,  a 
Utrr  davdopment  front  the  Cheat  dance  propa,  the  drvm  u  lued, 
and  viaay  ol  the  ordinary  tribal  dancea  nave  incorporalcd  Ghoai 
dance  featurea,  LndudiiH  even  the  hypnotic  trancea.*'    Tbe  doctrine 

KDcnlly  "  haa  now  faded  out  and  the  dance  eadita  only  ai  a  ncial 
octioA.'*    A  full  acccgnt  ol  thii  "dan«,'^  ita  chici  propaiaton. 
tbr  audi  tptmii  c4  ita  cemnoiuca  and  their  tranafereDU,  and  the 

Mooney'i  deuHnJ  Donoinph  on  "  The  Chou  Dance  Religion  and 
tbe  Sioui  Ouibreak  bI  iigo  "  IFmUnUk  Anm.  Rif.  Bur.  BOnKl.. 

North  America,  Moociey  calla allenlion  to  the  fact  that  "within  the 
'' ry  grent  tribal  movement  (r-c.  tike  conapiracy  of 


MiawMlglli,  n 
TbcCaUfom 
.'ulinre  in  fcncm  pnenti  alao  aome  cumui 
kiifical  pfaenonana.    Accordiu  to  K/oeber,  " 
^   ..  ..-._.  —  :bafaclaiart  by  unoiually 

'mytha,  and  by  the  coinplete 


na  ai '-  hnJcr,  wrcci 


''.:...i"by  Hoffman 
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nd  ifie  keeping 
ng  the  Puebloa, 
le  developiDenc 


Tbe  gama  of  [be  American  aborl^oei  north  of  Mcifco  have 
been  made  the  lubject  of  a  detailed  moDograpb  by  CuUn, 
"  Catnej  of  the  North  American  lodiaoj  "  {Twnly-  oa™a. 
fmrti  Aw<t.  Rip,  Bur.  EHnui.,  1002-190J,  pp,  1-846), 
in  which  are  micd  tbe  games  of  chance,  (imea  of  deiteriljr 
and  iriiEior  aramementa  of  more  (ban  ?oo  (rihA  belonging  td 
}4  different  Unguisllc  Itocks.  According  to  Culin,  "  games  ct 
pure  •kill  and  calculation,  audi  aa  chcs,  are  entirely  abient." 
There  ue  more  viciationa  in  Ibe  material)  employed  than  in 
the  object  ot  melbodi  of  play  and  in  general  the  viiialioos  do 
Dot  follow  diffetentva  la  language.  Tbe  type  kuown  at  *'  dies 
game"  ii  reported  facie  (mm  among  130  tribes  belonging  la 
JO  ilodti;  Ibe  "  tiiad'g*Die  "  from  81  tiibea  belongiBg  to  18 
Mocks.  Tbe  cemte  of  diHribution  of  North  Ameiican  Indian 
gamei.  which,  with  Ifae  eiception  of  a  few  post-ColumluJi 
addiiiona,  are  all  autochlfaonoui,  Culin  findi  in  tbe  louih-weM 
— *'  there  appears  In  be  a  protresaive  change  from  what  appear* 
to  be  the  oldest  forma  of  eiiiling  games  from  a  centre  in  the 
aoulb-wealera  United  Slalei,  along  line 
sod  east."  Sinulai  changes  radUling  a 
same  centre  are  likewise  auggeated.  He 
outside  of  children's  game*  as  such  and  the  kind 


.Ibeyn. 


ie  games  of  tbe  North 


d  froi 

us  chlraclei,"  and  that  "  while  their  common  and  secuUl 
appears  to  be  purely  a  manifestation  of  the  doire  for 
meut  or  gain,  tbey  are  performed  also  as  rcUgioui  cere- 
I,  u  lites  pleasing  to  the  gods  to  secure  Ihcir  favour, 
processes  of  s/mpatheti 


produciion 
He  also  be  Ii 
oldest  and  1 


if  plaoii 


d  the  t 


'I  benelicial  raultk" 


'  This  theory  ot 
men  receives  considerable  su[ . 
merica,  needs,  however,  (urlher  proof.    So,  loo,  with  Mr  CuLn's 

lere  tuied  some  widespread  myth  from  which  both  derived 
icir  impulse,"  that  myth  being  (he  one  which  disclose]  the 
imal  giDiblcrs  as  those  curious  children,  the  divine  Twins, 
le  miraculoot  offspring  of  the  sun.  who  are  Ibe  principal 
:nonagca  in  many  Indian  mythologies."  These  elemal  con- 
nders  "ate  the  original  palroni  of  play,  and  tbcii  gama 
«  Um  game*  DOW  played  by  neo." 
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It  was  formerly  thought  that  "  totemism  "  and  real  "  gentile 
oiganuation"  prevailed  over  all  of  North  America.    But  it 
now  appears  that  in  several  sections  of  the  country 
such  bdiefs  and  institutions  were  unknown,  and  that 
even  within  the  limits  of  one  and  the  same  stock  one 
^^  tribe  did,  while  another  did  not ,  possess  them.    Matri> 

*^  archal  ideas  and  the  corresponding  tribal  institutions 

were  abo  once  regarded  as  the  primal  social  condition  of  all 
Indian  tribes,  having  been  afterwards  in  many  cases  replaced 
by  patriarchal  ideas  and  institutions.  Since  the  appearance  of 
Morgan's  famous  monograph  on  Ancient  Society  (New  York, 
1878)  and  his  Systems  of  Consanguinity  and  Affinity  in  the 
Human  Family  (Washington,  1871),  the  labouxs  of  American 
ethnologbts  have  added  much  to  our  knowledge  of  thejodology 
of  the  American  Indians.  Forms  of  society  among  these  Indians 
vary  from  the  absolute  democracy  of  the  Athabaskan  Ten'a 
of  Alaska,  among  whom,  according  to  Jett£  (Congr,  int.  d. 
Amir,,  Quebec,  1886),  there  exist  "no  chiefs,  guides  or  masters," 
and  public  opinion  dominates  ("  every  one  commands  and  all 
obey,  if  they  see  fit  ")>  to  the  complicated  systems  of  some  of 
the  tribes  of  the  North  Pacific  coast  regions,  with  threefold 
divisions  of  chiefo,  "  nobles,"  and  "  common  people  "  (some- 
times also,  in  addition,  slaves),  secret  and  "  totemic  "  organiza- 
tions, religious  societies,  sexual  institutions  ("  men's  houses," 
&c.),  and  other  like  divisions;  and  beyond  this  to  the  develop- 
ment along  political  and  larger  sodal  lines  of  alliances  and  con- 
federations of  tribes  (often  speaking  entirely  different  languages) 
which  have  played  an  important  r61e  in  the  diffusion  of  primitive 
culture;  such  as  the  Powhatan  confederacy  of  Virginia  and  the 
Abnaki  confederacy  of  the  North  Atlantic  region;  the  con- 
federacy of  the  Chippewa,  Ottawa  and  Potawatomi  of  the  Great 
Lakes;  the  Huron  confederacy  of  Ontario;  the  Dakota  alliance 
of  the  north-west;  the  Blackfoot  confederacy  of  the  Canadian 
north-west;  the  Caddoan  confederacy  of  the  Arkansas  region; 
the  Creek  confederacy  of  the  South  Atlantic  country.  The  acme 
of  federation  was  reached  in  the  great "  League  of  the  Iroquois," 
whose  further  development  and  expansion  were  prevented  by 
the  coming  of  the  Europeans  and  their  conquest  of  primitive 
North  America.  According  to  Morgan  {League  of  the  Iroquois, 
New  York,  1851)  and  Hale  {Iroquois  Book  of  Rites,  1881),  who 
have  written  about  this  remarkable  attempt,  by  federation  of 
all  tribes,  to  put  an  end  to  war  and  usher  in  the  reign  of  universal 
peace,  its  formation  under  the  inspiring  genius  of  Hiawatha 
took  place  about  1459.  But  J.  N.  B.  Hewitt,  himself  an  Iroquois, 
offers  reasons  {Amer.  AnUtrop.,  1892)  for  believing  that  the 
correct  date  of  its  founding  lies  between  1559  and  1570. 

;  Tribes  like  the  Kootenay  {Rep.  Brit.  Assoc.,  1893)  have  no  totems 
and  secret  societies,  nor  do  they  seem  to  have  ever  poaseased  them. 
This  may  also  be  said  of  some  of  the  Salishan  tribes,  though  others 
of  the  same  stock  have  complicated  s^ems.  The  Klamath  Indians 
(Lutuamian  stock)  "  are  absolutelY  ignorant  of  the  gentile  or  clan 
system  as  prevalent  among  the  Haida,  Tlingit  and  Eastern  Indians 
of  North  America;  matnarchate  is  also  unknown  among  them; 
every  one  is  free  to  nnarry  within  or  without  the  tribe,  and  the 
children  inherit  from  the  father  "  (Gatschet).  In  all.  parts  of  Cali- 
fornia indeed,  according  to  Krocbcr  {Handbook  of  Amer.  Inds.,  1907, 
pt.  i.  p.  191),  "  both  totemism  and  a  true  eentife  orgaiiixation  were 
totally  lacking."  Nor  does  it  appear  that  either  personal  or  communal 
totemism  is  a  necessary  attribute  of  clan  and  gentile  organizations 
where  such  do  exist.  The  Heiluuk  of  British  Columbia  have  animal 
totems,  while  the  Kwakiutl  do  not.  although  both  these  tribes  belong 
to  the  same  Wakashan  stock.  Amone  the  Iroquoian  tribes,  accord- 
ing to  Hewitt  {Handbook,  p.  303).  trie  primary  unit  of  social  and 
political  organization,  termed  in  Mohawk  okvoachira,  is  "  the  family, 
comprising  all  the  male  and  female  progeny  of  a  woman  and  of  all  her 
female  descendants  in  the  female  One  and  of  such  other  persons  as 
may  be  adopted  into  the  okteackira."  The  head  of  the  okwackira  is 
'*  usually  the  oldest  woman  in  it,"  and  it  "  never  bears  the  name  of  a 
tutelaiy  or  other  deity."  The  clan  was  composed  of  one  or  more  of 
such  okwackiras,  being  "  developed  apparently  through  the  coales- 
cence of  two  or  more  oktDOchiras  having  a  common  abode."  From 
the  clan  or  gens  developed  the  government  of  the  tribe,  and  out  of 
that  the  Iroquois  confederation. 

The  power  of  the  chief  varied  greatly  among  the  North  American 
aborigines,  as  well  as  the  manner  of  his  selection.  Among  the 
Eskimo,  chiefs  properly  understood  hardly  have  existed:  neariy 
everywhere  the  power  of  all  sorts  of  chiefs  (both  war  and  peace)  was 
limited  and  modified  by  the  restraints  of  councils  and  othtf  advisers. 


Age,  wealth,  ability,  generosity,  the  favour  of  the  ahamaa,  &c^ 
qualifications  for  the  chieftaiaiship  in  various  parts  of  the  c 
Women  generally  seem  to  have  had  little  or  no  daf«ct 

X>vemmeot,  except  that  they  could  (even  Mooog  some  of  tfae 
thabaskan  tribes)  sometimes  become  chiefs,  and.  »■**— g  tbe 
Iroquois,  were  represented  in  couoctls,  bad  certain  powers  and  nre- 
rogatives  (including  a  sort  of  veto  on  war),  &c.  Many  tribes  Itad 
permanent  peace-chiefs  and  temporary  war-chiefs.  Acooniiag  to 
Hewitt  {Handb.  of  Amer.  Inds.,  1907,  pt.  L  p.  264),  '*  la  the  Crerk 
confederation  ana  that  of  the  Iroquois,  the  most  compicz  abusigunal 

Ssvernment  north  of  Mexico,  there  was,  in  fact,  no  head  chieC  Tlie 
rst  chief  of  the  Onondaga  federal  roll  acted  as  the  chairman  of  tlie 
federal  council,  and  by  virtue  of  hb  office  he  called  the  federal  cnuncd 
together.  With  this  all  pre-eminence  over  the  other  chiefs  caded. 
for  the  goveroing  power  oi  the  confederation  waskxiged  in  the  federal 
council.  The  federal  council  was  composed  of  the  federal  chi^s  of  the 
several  component  tribes;  the  tribal  council  consisted  of  the  federal 
chiefs  and  sub-chiefs  of  the  tribe.**  The  greatest  developaient  of  the 
power  of  the  chief  and  his  tenure  of  office  by  heredity  seems  to  have 
occurred  among  the  Natchea  and  certain  other  tribes  of  tlse 
Mississippi  and  Gulf  region.  Among  the  Plains  tribes,  ia 
non-inhentanoe  prevailed,  and  "any  ambitious  aad  ~ 
warrior  could  apparently,  in  strict  aocoidaaoe  with  ct 
himself  a  chief  by  the  acquisitiim  of  suitable  property  aad  tbroagb 
his  own  force  of  character  "  (Hewitt). 

Among  the  North  American  aborigines  the  pOMtioa  of 
her  privileges  and  duties  varied  greatly  from  the  nsually 
limits  prescribed  by  the  Athabaskans,  according  to  Morice  (Csafr. 
int.  d.  Amir.,  Quebec.  1906).  to  the  socially  high  sutus  reached 
among  some  of  the  Iroquoian  tribes  in  particular.  In  the  N«Tb 
Pacific  coast  region  the  possession  of  uavcs  is  said  to  ha^e  bera 
of  a  relatively  higher  position  of  woman  there  thaa  obtaiaed 


a  cause 


also 


among  ne^hbouring  tnbes.  The  custom  of  adoption 
children  and.  captives  also  resulted  advanta^rous^  to 
The  rftle  and  accomplishments  of  woman  in  primidvc  Nortls 
are  treated  with  some  detail  in  Mason's  Woman's  Share  tn  / 
Culiure  (189a).  The  form  of  the  famSy  and  the  nature  of 
varied  considerably  among  the  North  American  aborigines  _ 
did  the  ceremonies  of  courtship  and  the  proceedinn  in  divorce.  &c 
With  some  tribes  apparently  real  purchase  of  bnoes  occurred,  b«t 
in  many  cases  the  seeming  purthase  turns  out  to  be  merely  '  a 
ratification  qf  the  marriage  by  means  of  gifts."  Great  diffcrenres 
in  these  matters  are  found  within  the  limits  of  one  and  tlse  sase 
stock  (e.g.  Siouan).  Female  descent,  e.g.,  prevailed  ainoag  the 
Algonkian  tribes  of  the  south-east  but  not  among  those  of  the  north 
and  west;  and  the  case  of  the  Creeks  (Muskogian)  shows  that 
female  descent  is  not  necessarily  the  concomitant  of  a  hish  sorial 
status  of  woman.  Among  the  2ufU,*  where  the  man  is  adopted  as 
a  son  by  the  father  of  hb  wife,  "  she  b  thus  mistress  of  the  anuacioa . 
the  children  are  hers,  and  she  can  order  the  husband  from  the  house 
should  occasion  arise  "  (Lome  and  Farrand).  With  maay  tribes, 
however,  the  hud>and  could  divorce  hb  wife  at  wiU,  but  Farraad 
and  Lowie  in  their  discussion  of  Indian  marriage  {Hamdh.  ^  A-wmr 
Inds.,  I90fj,  pt.  L  p.  809)  report  on  the  other  hand  the  cuesottai  fact 
that  among  the  M^ntun  ol  California  "  men  addom  eacsel  thcv 
wives,  but  slink  away  from  home,  leaving  their  faouUes  behind." 
In  the  case  of  divorce,  the  children  generally  go  with  the 
From  a  survey  of  the  available  data  Lowie  and  Farraad 
that  **  monogamy  b  thus  found  to  be  the  prevalent  form  of 
throughout  tne  continent."  varied  from  to  polyi^uny,  «  * 
and  other  circumstances  dictated  it.  In  CaUfpnua,  e.f ., , 
rare,  while  with  some  of  the  Plains  tribes  it  was  quite 
Here  again  differences  of  note  occurred  within  the  same 

the  Iroouob  proper  could  not  have  more  than  one  wife, 

Huron  fndian  could.  The  family  itself  varied  from  the  (raap  of 
parents  and  children  to  the  larger  ones  dictated  by  social  nQeulatJoes 
among  the  eastern  tribes  with  clan  organizations,  aad   the  targe 

"  families  "  found  by  Swanton  {Amer.  Antkrot.,  1905)  amocr 

tribes  of  the  North  Pacific  coast,  where  relations  and  ^ 
lations,"   servants  and   slaves  entered   to  swell  the 
Exogamy  was  widely  prevalent  and  incest  rare, 
were  frequently  tabooed. 

With  many  of  the  North  American  aborigines  the  gtvin^  of  tie 
name,  its  transference  from  one  individual  to  another,  its  cha-<^ 
by  the  individual  in  recognition  of  great  events,  achirvvcneatik.  &:  . 
and  other  aspects  of  nominology  are  of  significance  ia  coanri^.a 
with  social  life  and  religious  ceremonies,  rites  and  superstitioa^ 
The  high  level  attained  by  some  tribes  in  these  matters  can  be  sees 
from  Miss  Fletcher's  description  of  "  A  Pawnee  Ritual  used  «^f9 
changing  a  Man's  Name  "  {Amer.  Antkrof.,  1899)  Names  matriLfd 
epochs  in  life  and  changed  with  new  achievements,  and  they  ^z.i 
often  "  so  personal  and  sacred  a  meaning,'*  that  they  were  natara.!  . 
enough  rendered  "  unfit  for  the  familiar  purposes  of  orduaar> 
address,  to  a  people  so  reverently  inclined  as  the  Indians  seem  ?i> 
have  been."  The  period  of  puberty  in  boys  and  giris  was  often  the 
occasion  of  elaborate  "  initiation  "  ceremooies  and  ntcs  of  ^-ark.^* 
kinds,  some  of  which  were  of  a  very  trying  and  even  cruet  cbarsctr' 
Ceremonial  or  symbolic  "  killing  *^  '*  new-births,"  Ac,  were  ni^a  .s 
vx)gue:  likewise  ordeab  of  whipping,  isolation  and  solitary  cnc- 
finement,  '*  medirinr  "-takinf,  physical  tortine,  ritual    batkiac!^ 


the 
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patntuiff  of  face  or  body,  tcarificfttion  and  the  like.  The  initiations, 
onleals,  Ac.,  gone  throuKh  by  the  youth  as  a  prelude  to  manhood 
and  woraaAOOod  lesembTed  in  many  respects  those  imposed  upon 
tadividuab  aspiring  to  be  chiefs,  shamans  and  "  medldne-men." 
Many  facts  concernim;  these  rites  and  ceremonies  will  be  found  in 
G.  Stanley  Hall's  AdoUsunce  (1904)  and  in  the  articles  on"  Ordeals  " 
and  "  Puberty  Customs  "  in  the  Handbook  of  American  Indians 
NorA  of  Mexico  (1907-1910).  In  the  method  of  approach  to  the 
supernatural  and  the  superhuman  among  the  North  American 
aborigines  there  is  great  diversity,  and  the  powers  and  capacities 
of  the  individual  have  often  received  greater  recognition  than  b 
oommooly  believed.  Thus,  as  Kroeb«r  {Amer.  Antkrop.,  1903, 
a.  385)  has  pointed  out,  the  Mohave  Indbns  of  the  Yuman  stock 
nave  as  a  distinctive  feature  of  their  culture  "  the  high  degree  to 
which  tbey  have  developed  their  system  of  dreaming  and  of  in- 
dividual instead  of  traditional  connexion  with  the  supernatural.'* 
For  the  Omaha  of  the  Siouan  stock  Mbs  A.  C.  Fletcher  {Proc. 
Amer.  Assoc.  Ado.  ScL,  1895,  1896;  Jonm,  Antkr.  Inst.,  1898) 
has  shown  the  appiedation  of  the  mdividual  in  the  lonely  "  totem 
vigil  and  the  acquisitiott  of  the  personal  genius. 

From  the  Indians  of  Noith  America  the  white  man  has 
bonowed  not  only  hosts  of  geographical  names  and  many 
common  terms  of  speech,  but  countless  ideas  and 
methods  as  to  food,  medicines,  clothes  and  other 
items  in  the  conduct  of  life.  Even  to-day,  as  G.W. 
James  pmnts  out  in  bb  interesting  little  volume,  Wkai  the 
WkiU  Rau  may  kom  from  the  Indian  (Giicago,  1908),  the  end  of 
the  instruction  of  the  '*  lowet  *'  race  by  the  "  highei "  b  not  yet. 
The  presence  of  the  Indians  and  the  exbtence  of  a  '*  frontier  " 
receding  ever  westward  as  the  tide  of  immigration  increased 
and  the  line  of  settlements  advanced,  have,  as  Prof.  Turner 
has  shown  (^mji.  Ref.  Amer.  Hist.  Assoc.^  1893),  conditioned 
to  a  certain  extent  the  devebpment  of  civilization  in  North 
America.  Had  there  been  no  aborigines  here,  the  white  race 
mi^t  have  swarmed  qnickly  over  the  whole  continent,  and  the 
*'  typical  *'  American  would  now  be  much  different  from  what 
be;  is.  The  fact  that  the  Indians  were  here  in  sufficient  numbers 
to  resist  a  too  rapid  advance  on  the  part  of  the  European 
settlers  made  necessary  the  numerous  frontiers  (really  "  successive 
Americas  'Oi  which  began  with  Quebec,  Virginia  and  Massa- 
chusetts and  ended  with  California,  Oregon,  Briti:.h  Columbia, 
Yukon  and  Alaska.  The  Indians  again  are  no  exception  to  the 
mk  that  one  of  the  fundamentally  important  contributions 
of  a  primitive  people  to  the  culture-factors  in  the  life  of  the 
race  dbpossessing  them  consbts  of  the  traib  and  camping- 
places,  water-ways  and  trade-routes  which  they  have  known 
and  used  from  time  immemorial.  The  great  importance  of  these 
trails  and  sites  of  Indian  camps  and  villages  for  subsequent 
European  development  in  North  America  has  been  emphasized 
by  Prof.  F.  J.  Turner  {Proe.  Wisconsin  State  Histor.  Soc.,  1889 
and  1894)  and  A.B.  Hulbert  {Historic  Highways  of  America,  New 
York,  1901-1905).  It  was  over  these  old  traUs  and  through 
these  water-ways  that  misnonary,  soldier,  adventurer,  trader, 
trapper,  hunter,  explorer  and  settler  f<^wcd  the  Indian,  with 
gttidca  or  without.  The  road  followed  the  trail,  and  the  railway 
tbe  road. 

Tlw  for  trade  and  traffic  with  the  Indians  in  general  were 
BOt  without  influence  upon  the  sodal  and  polilicid  conditions 
of  Uk  European  colonies.  In  the  region  beyond  the  AHeghani^ 
tbe  free  hunter  and  the  single  trai^r  flourished;  in  the  great 
nortb-west  the  fur  companies.  In  the  Mackenzie  region  and 
tbe  Yukon  eountry  the  **  free  hunter  "  b  still  to  be  met  with, 
and  be  is,  in  some  cases,  practically  the  only  representative  of 
bis  race  with  whom  some  of  the  Indian  tribes  come  into  con- 
tact. J.  M.  Ben  {Joum.  Amer.  Folk-Lore,  xvi.,  1903,  74),  from 
personal  observation,  notes  "  the  advance  of  the  barbarous 
border  civilization, — the  civilization  of  the  whaler  on  Hudson's 
Bay,  of  the  free  trader  on  the  Athabasca  Lake  and  river,  of  the 
randiers  and  placer  miners  on  the  Peace  and  other  mountain 
rivers,"  and  observes  further  (p.  84)  that  **  the  influx  of  fur- 
traders  into  tbe  Mackenzie  River  regjdn,  and  even  to  Great  Bear 
l^akt  within  tbe  last  two  years,  since  my  return,  has.  I  believe, 
very  much  altered  the  character  of  the  Northern  Indians." 
In  many  parts  of  North  America  the  free  trapper  and  solitary 
bnnter  were  often  factors  in  the  extermination  of  the  Indian, 
whfle  the  great  fur  oompania  were  not  infrequently  powerful 


agents  in  preserving  him,  since  their  aims  of  exploiting  vast 
areas  in  a  material  way  were  best  aided  by  alliance  or  even 
amalgamation.  The  early  French  fur  companies,  the  Hudson's 
Bay  Company,  the  North-West  Company,  the  American  Fur 
Company,  the  Missouri  Fur  Company,  the  Russian-American 
Company,  the  Alaska  Commercial  Company,  &&,  long  stood 
with  the  Indians  for  the  culture  of  the  white  man.  For  two 
centuries,  indeed,  the  Hudson's  Bay  Company  was  ruler  of  a 
large  portion  of  what  b  now  the  Dominion  of  Canada,  and  its 
trading-posts  still  dot  the  Indian  country  in  the  far  north-west. 
The  mincing  of  races  in  the  region  beyond  the  Great  Lakes  is 
largely  due  to  the  fact  that  the  trading  and  fur  companies 
brou^t  thither  employes  and  dependants,  of  French,  Scottish 
and  English  stock,  who  intermarried  more  or  less  readily  with 
the  native  population,  thus  producing  the  mixed-blood  element 
which  has  played  an  important  r61e  in  the  development  of  the 
American  north-west.  The  ftir  ti^de  was  a  valuable  source 
of  revenue  for  the  early  colonbts.  During  the  colonial  period 
furs  were  sometimes  even  legal  tender,  like  the  wampum  or 
shen-tnoney  of  the  eastern  Indians,  which,  according  to  Mr 
Weeden  (Econ.  Hist,  of  New  England), ihtxiitces^xiesolcommtTce 
made  the  European  colonbts  of  the  xyth  century  adopt  as  a 
substitute  for  currency  of  the  Old  World  sort. 

In  their  contact  with  the  Indians  the  Europeans  of  the  New 
World  had  many  lessons  in  diplomacy  and  statecraft.  Alliances 
entered  upon  chiefly  for  commercial  reasons  led  sometimes 
to  important  national  events.  The  adhesion  of  the  Algonkian 
tribes  so  largely  to  the  French,  and  of  the  Iroquoian  peoples 
as  extensively  to  the  EngUsh,  practically  settled  which  was 
ultimately  to  win  in  the  struggle  for  supremacy  in  North  America. 
If  we  believe  Lewb  H.  Morgan,  "  the  Iroquob  alliance  with  the 
English  forms  the  chief  fact  in  American  hbtory  down  to  1763." 

"nie  whites  in  their  turn  have  influenced  greatly  the  culture, 
institutions  and  ideas  of  the  American  aborigines.  The  early 
influence  of  the  Scandinavians  in  Greenland  has  had  its  import- 
ance exaggerated  by  Dr  Tylor  (Joum.  Anthrop^  Inst.,  1879). 
French  influence  in  Canada  and  Acadia  began  early  and  was 
very  marked,  affecting  the  languages  (several  Algonkian  dialects 
have  numerous  loan-words,  as  have  the  Iroquob  tongues  still 
spoken  in  Quebec)  and  the  customs  of  the  Indians.  French 
authorities,  missionaries  and  traders  seemed  to  get  into  more 
sympathetic  relations  with  the  Indians,  and  the  intermarriage 
of  the  races  met  with  practically  no  opposition.  Hence  the 
French  influence  upon  many  tribes  can  be  traced  from  the 
Atlantic  past  the  Great  Lakes  and  over  the  Plains  to  the  Rocky 
Mountains  and  even  beyond,  where  the  trappers,  voyageurs, 
courcurs  dcs  hots  and  missionaries  of  French  extraction  have  made 
their  contribution  to  the  modem  talcs  and  legends  of  the 
Canadian  north-west  and  British  Columbia.  In  one  of  the  tales 
of  the  North  Pacific  coast  appears  Shiskt  TU  (i.e.  Jesus  Christ), 
and  in  another  from  the  eastern  slope  of  the  Rockies  Mani 
(i.e.  Mary).  Another  area  of  French  influence  occurs  in  Loxiisiana, 
&c.  The  English,  as  a  rule,  paid  much  less  attention  than  did 
the  French  to  the  languages,  manners  and  customs  and  institu- 
tions of  iM  aborigines  and  were  in  general  less  given  to  inter- 
marriage with  them  (the  classical  example  of  Rolf  e  and  Pocahontas 
notwithstanding),  and  less  sympathetically  minded  towards 
them,  although  willing  enough,  as  the  numerous  early  educational 
foundations  indicate,  to  improve  them  in  both  mind  and  body. 
The  supremacy  of  the  English-speaking  people  in  North  America 
made  theirs  the  controlling  influence  upon  the  aborigines  in 
all  parts  of  the  country,  in  the  Pacific  coast  region  to-day  as 
formeriy  in  the  eastern  United  States,  where  house-building, 
clothing  and  ornament,  furniture,  weapons  and  implements 
have  been  modified  or  repbced.  Beside  the  Atlantic,  the  Micmac 
of  Nova  Scotia  now  has  its  Englbh  loan-words,  while  among  the 
Salishan  tribes  of  British  Columbia  English  is  "  very  seriously 
affecting  the  purity  of  the  native  spech  "  (Hill-Tout),  and 
even  the  Athabaskan  Nahan^  are  adding  English  words  to  their 
vocabubry  (Morice). 

The  English  influence  on  tribal  government  and  land-tenure, 
culminating  in  the  incorporation  of  so  many  of  the  aborigines 
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as  citizens  of  Canada  and  the  United  Sutes,  began  in  1641. 
The  first  royal  grants  both  in  New  England  and  farther  south 
mad^  no  mention  of  the  native  population  of  the  country,  and 
the  early  proprietors  and  settlers  were  largely  left  to  their  own 
devices  in  dealing  with  them,  the  policy  of  extinguishing  their 
titles  to  laQd  being  adopted  as  qeeded.  Later  on,  of  course, 
due  recognition  was  had  of  the  fact  that  certain  parts  of  America 
were  inhabited  by  '*  heathen,"  "  savages,"  &c.,  and  the  chiefs 
of  many  of  the  tribes  were  looked  upon  as  tulers  with  preroga- 
tives of  princes  and  royal  personages  {e.g,  the  "  Emperor  " 
Powhatan  and  the  "Princess"  Pocahontas^  "King"  PhiUp, 
the  "  Emperor  "  of  the  Creeks,  &c.).  The  method  of  dealing 
with  the  Indian  "  tribes  "  by  thie  Federal  government  as  auto- 
nomous groups  through  treaties,  &c.,  lasted  till  187 1,  when,  by 
act  of  Congress,  "  simple  agreements  "  were  favoured  in  lieu  of 
"solemn  treaties." 

Meanwhile  no  consistent  purpose  was  shown  in  dealing-with 
the  Indian  problem.  At  one  time  the  American  policy  was 
to  concentrate  all  the  Indians  on  three  great  reservations,  an 
expansion  of  the  plan  adopted  eariy  in  the  19th  century  which 
set  aside  the  former  "  Indian  OMUtry"  (afterwards  restricted 
to  the  Indian  Territory).  The  sentiment  in  regard  to  great 
reservations,  however,  gradually  weakened,  tUl  in  1878  it  was 
proposed  to  concentrate  the  Indians  on  smaller  reservations; 
but  the  entire  reservation  system  became  increasingly  unpc^ular, 
and  finally  in  1887  Congress  enacted  the  Land  Severalty  Law, 
paving  the  way  for  abolition  of  the  reservation  and  agency 
system;  at  the  same  time  it  emphasized  the  government  policy 
of  gradually  (the  reservation  system  was  a  preliminary  step 
in  the  way  of  bringing  the  Indians  more  under  government 
control)  bringing  about  the  cessation  of  all "  tribes  "  as  indepen- 
dent communities  and  securing  their  ultimate  entrance  upon 
citizenship  with  the  white  population.  This  certainly  was  far 
removed  from  the  declaration  of  the  Virginia  Assembly  in  1703 
that  "  no  Indian  could  hold  office,  be  a  capable  witness,  or  hunt 
over  patented  land  ";  and  at  this  time  also,  *'  an  Indian  child 
was  classed  as  a  mulatto,  and  Indians,  like  slaves,  were  liable 
to  be  taken  on  ezecuuca.lor  the  payment  of  debt."  As  Miss 
Fletcher  {Handb.  of  Amer.  Inds,,  1907,  pt.  L  p.  501)  notes, 
the  ordinance  of  Congress  passed  in  1787  respecting  the  duty 
of  the  United  States  to  the  Indian  tribes,  which  was  confirmed 
by  the  act  of  1789,  was  reaffirmed  in  the  organizing  acts  of 
Alabama,  Colorado,  Dakota,  Idaho,  Illinois,  Iowa.  Kansas, 
Michigan,  Minnesota,  Mississippi,  Montana,  Nebraska,  Nevada, 
Oregon,  Wisconsin  and  Wyoming. 

The  Land  Severalty  Law  of  1887  (amended  1890)  provided 
for  the  survey  of  reservations  and  the  allotment  to  each  person 
of  a  tract  ranging  from  40  to  160  acres,  the  remainder  being  sold 
to  white  settlers.  The  process  of  dividing  the  Indian  lands 
into  individual  allotments  and  disposing  of  the  remainder  for 
the  benefit  of  the  tribe  or  the  nation  has  been  very  successful 
in  many  cases.  This  policy  has  culminated  in  a  recent  decision 
of  the  United  Slates  Supreme  Court,  by  virtue  of  which  all 
Indians  living  upon  their  own  allotments  were  declared  to  be 
citizens,  on  the  same  terms  and  subject  to  the  same  laws  as  the 
whiles. 

During  the  period  1609-1664,  from  the  viat  of  Hudson  to  the 
surrender  of  New  Amsterdam  to  the  English,  the  Dutch  exercised 
not  a  little  influence  upon  the  aborigines  of  the  present  sute  of 
New  York  and  some  of  the  regions  adjoining.  Hudson's  harsh 
treatment  of  the  natives  caused  the  Dutch  trouble  later  on.  Through 
their  trading-post  of  Fort  Orange  (now  Albany)  they  came  into 
contact  with  both  Iroquoian  and  Algonkian  tribtt,  carrying  on  an 
extensive  trade  in  furs  with  some  of  them,  including  the  New  England 
Pequots.  They  sided  with  the  Iroquois  against  the  northern 
Algonkian  tribes,  but  also  aided  the  Mohegans  against  the  Mohawks. 
Farther  south  they  helped  the  Senecas  against  the  Munsees.  Their 
quarrels  with  the  English  involved  many  of  the  Indian  tribes  on 
one  side  or  the  other.  They  have  been  generally  condemned  for 
their  readiness  to  fumtdi  the  Indians  with  firearms  and  intoxi- 
cating liquors,  though  some  of  these  actions  were  doubtless  per- 
formed by  individual  traders  and  settlers  only  and  cannot  be  charged 
to  a  deliberate  policy  of  the  government.  The  modem  title  of 
JCora,  given  by  the  Canadian  Iroquois  to  the  govemor-general 
(also  to  the  king  of  England),  is  a  corruption  of  Coruur,  the  name  of 


a  trusted  Dutch  manager  of  Rensseberwyck  (cf.  the  Iroquois  1 
for  the  French  governor.  Ouamlio  »  Montmagny). 

Gcnnan  influence  among  the  American  Indiaas  north  of  M 
has  made  itself  felt  among  the  Eskimo  (particular!;^  in  Labndor). 
the  Delawares  and  Mohegans.  the  Iroquois  and  the  Cherokee,  where 
the  Moravian  missionaries  did  much  good  work.  They  laAuenced 
the  Indians  for  peace  and  good  conduct  during  the  great  »an. 
In  Labrador  the  dress,  habiutjons  and  belidfs  of  the  Erfrinio  have 
been  considerably  modified.  It  is  said  by  some  that  Seqnoyah. 
the  inventor  of  the  "  Cherokee  alphabet."  had  for  father  a  Cernaa 
settler. 

The  great  influence  of  the  Spaniards  upoo  the  American  Indiaas 
has  been  treated  bv  Bbckmar  in  his  SPamak  Imttilmtwms  ni  tkt 
Scuik^wesit^Md  by  Lummis,  Bourke, 'Hooge  and  other  authorities. 
The  results  of  Spanish  contact  and  contiol  are  seen  in  the  kaa- 
words  in  the  various  langua^  of  the  region,  the  conseqaesices  of 
the  introduction  of  domcstK  animals  (horse,  mule,  sheep,  goat, 
fowb),  the  perfection  of  the  arts  involved  in  the  utiliaatioa  of  wool, 
the  planting  of  wheat,  the  cultivation  of  peaches  and  octier  exotic 
fruits.  The  difference  between  the  Navaho  and  their  dose  Innsmen 
the  Apache  may  be  brsdy  attributed,  to  chan^' wrought  by  the 
coming  of  the  SpaniarcM.  The  "  Misnoo  Indians  "  of  California 
represent  another  great  point  of  contact.  In  California  thousands 
and  thousands  of  Indians  were  converted  and  brought  under  the 
control  of  the  able  and  devoted  missioaaries  of  the  Catholic  Chnrrfc. 
only  to  become  more  or  less  uttcriy  helpless  «4ien  Spanish  doousa- 
tion  ceased  and  the  missions  fell  into  decay.  Traces  of  Spanish 
influence  may  be  found  as  far  north  as  the  Saskatchewan,  vbere 
personal  names  implying  origin  from  a  Mexican  capdve  occur; 
and  there  is  not  a  little  Spanish  blood  in  some  of  the  tribes  of  the 
Great  Pbins,  who  often  took  with  them  from  their  border  rakh,  or 
acquired  from  other  tribes,  many  white  prisooos  from  Mexico.  Ac 

In  Alaska  the  influeiKe  of  Rusabn  aailon.  traders  and  settlers 
during  the  period  of  occupancy  was  considerable,  as  was  aiw  that 
of  the  priests  and  missionaries  of  the  Greek  Church,  but  much  of 
what  was  thus  imposed  upon  the  abo«igincs  has  now  been  modified 
or  is  being  submerged  by  the  more  recent  influences  of  the  Eagli&a- 
speaking  settlers,  miners.  &c,  and  the  eflbrts  of  the  Amcrkaa 
«>vemment  to  educate  and  improve  them.  The  infloenoe  of  the 
Russians  extended  even  to  California,  as  the  name  "  riiriiiiin  River  ' 
would  indicate,  and  Fricderid  (Scktffahi  der  Imdiamer,  1907.  pi  <6} 
even  thinks  that  to  them  b  due  the  sporadic  occurrence  in  that 
region  of  skin-boats.  It  was  through  the  Russians  that  tltt  Abekas 
Esldnpo  received  tobacco.  Some  Russian  words  have  crept  mo 
certam  of  the  Indun  languages.  It  has  been  said  that  the  Pimrris 
authorities  from  time  to  time  tranqxvted  a  few  Indians  ovcr-scs 
to  Kamchatka,  &c. 

The  general  question  of  the  rdatioos  of  the  Europeans  in  North 
America  with  the  Indians  has  been  treated  by  vauioas  authors, 
one  of  the  most  recent  being  Fricderid,  whose  Jmdaamer  wmd  Amm- 
koMtr  (Brunswick,  1900)  b  perhaps  a  littfe  too  prejudiced. 

The  contact  between  the  races  in  North  America  has  had 

its  darker  side,  seen  in  the  taumerous  conflicts  ^and  ''wais'' 

that  have  marked  the  conquest  of  the  continent  by 

the  whites  and  the  resistance  of  the  weaker  people 

to  the  inevitable  triumph  of  the  stronger.    The 

following  sketch  of  the  warlike  relations  <^  various  Ixwliaa  stocks 

with  the  European  colonists  and  their  descendants  beings  OEt 

the  principal  facts  of  historic  interest. 

Eskimocn. — ^The  history  of  warfare  bciwteii  the  European  colonises 
(and  their  descendants)  and  the  North  American  aboriguBes  bec.-i> 
with  the  conflict  of  Eskimo  and  Northmen  in  Greenland,  the  L,^ 
phase  of  which,  in  the  first  half  of  the  15th  centuTy,  ended  ia  "^ 
destruction  of  the  European  settlements  and  the  loss  of  knowie(2£e 
of  the  Eskimo  to  the  Old  World  till  they  were  rediscovered  by 
Frobisher  in  1^76  and  Davb  in  1585.  Then  came  a  new  series  (if 
small  conflicts  m  which  the  whites  have  been  the  chief  aggreMMg— 
whalers,  sealers  and  other  adventurers.  In  the  extreme  north-vest 
the  Aleuts  were  verv  harshly  treated  by  the  Russians,  and  one  <i 
the  most  recent  deeds  of  brutality  has  been  the  reported  extcnB  ra- 
tion, by  irrcsponsibb  whalers,  of  the  Fskimo  of  Southampcoo  Isiasd 
in  Hudson's  Bay. 

Algonkian  and  Iroqweian. — ^Southward,  aloi^  the  Atbntic  coar. 
the  period  of  actual  settlement  by  the  whites  in  laree  numbers  «<& 
preceded  by  numerous  conflicts  with  the  Algonkian  lndian&  ia  %)<  ^ 
all  too  often  the  whites  (adventurers,  fishermen,  &c)  *'<*  P"^^  -~ 
pally  at  fault,  the  natives  being  sometimes  carried  as  as  sla>r5  tJ 
Spam  and  elsewhere  in  Europe.  When  Champbin,  vea^  sfacr:  v 
alter  the  fouitdin^  of  (Quebec,  decided  to  help  hu  Algookaa  aev^ 
hours  against  their  Iroquobn  enemies,  an  allbnce  was  entered  upm 
which  had  much  to  do  with  the  final  defeat  of  France  in  Ncvti 
America.  The  battb  fought  auid  won  by  Champbin  near  Tcufv 
deroga  in  160^  made  the  Iroouds  the  lasting  antafonists  of  tH 
French,  and.  since  the  former  ndd  a  large  portion  of  what  is  r  « 
the  state  of  New  York,  the  bttcr  were  effectually  Meoeimd  fro 
annihilating  or  destroying  the  English  colonies  to  the  south.  T^ 
Iroquou  alliance  with  the  English  in  New  Yotk  was  preceded  by 
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OH whk lb* DatelL  Aii«bcrRiuII(i(IbEr«Kl bRwecnlbcIniqami 
•nd  the  Frmch  wu  ibe  dadliciion  oi  [he  coofnleACy  a(  ibt  Hurotu, 
IhcnudvH  A  people  of  litAuoiaA  ■toek.  OUbliibed  id  the  nfion 
between  Lakes  Ontmna,  Cne  uhI  Huttki.  over  A  leip  porlioD  oT 
what  !■  now  the  pniviatK  of  OnUria,  Hlthough  the  eatafDiiiam 
bttwwn  HuroOB  and  IroquDiB  hul  edAed  even  bdort  the  comins 
of  Cvtia'  And  the  Inevitable  CDoAiet  had  ah^idy  bcnin.  Aa  an 
fWlam  <4  Cbamplaln'i  vuit  D  the  conntiy  of  ibe  Humna  in  |6IJ 
the  Jouit  n'TT — "~—  had  cAabJuhed  Ehsnielva  anwiu  thcee 
lndiaiB  tad  lor  [hirty-fivE  yean  labounil  with  a  tfevouoo  and 
aacrifin  aInOM  unnaiallEled  in  Che  Uilanr  o(  ibe  anciiienl.  Tbe 
atnink  cadad  in  ibe  wnpaltn  of  164S-16U,  in  which  (he  Inquoil 
deatnycd  the  Hunm  lellluieala  and  pnciiislJy  olcnninalsd  ih* 
pBple>  tba  Fnach  ivieati  in  many  isaei  having  auffend  wtyrdDoi 
m  UK  BHHt  ovd  rafhion  at  the  handa  of  the  aavigv  noqiiem. 
Suck  cf  (be  Kurona  «  tneettiri  in  cacapinE  took  '^<—  >■•  --~ 
cf  tba  ■Icr  Fmidi  iMtkiiwati  «r  lowid  ihdta 
tadiaa  tid»  farther        ~      "  *  -■■-         * 


CQBUM  ctf  Fnatenae  aa  nvcnor  of  Canada  the  van  bctwn  tbe 
pRodi  aad  EuUih  Involved  aiiiw  of  Iba  Indian  tiibs  ohr  and 
Bon.  on  one  lide  or  tbe  other,  the  Jfrtumtt  eapsially,  who  took 
part  i|T^*^  tbe  French,  bcdnff  famoua  for  their  raida  from  tbe  lefion 

*^-' '-aa  tbe  A^nkiao  "-■■  >~-=~ 

ne  in  part  or  wholly 
ta  afbaibarily,  tho 

„  ...aTEnttand  tbe  ouit  notable  conAicti  were  "tbe  Afiwl 
war  "  of  I«j7-l6j8  and  "  ICng  PbiHp'i  war  "of  l67S-lfi76,  tbe  latter 
mgltiai  in  the  overthrow  oTa  powerful  confederacy,  which  at'one 
tioie  thrMttaad  tbe  very  eilatencc  of  the  colanit,  and  the  practical 
eatemiaatiea  of  the  ladianacDncemcd,  aftajnat  havoc  had  been 
vtiwlfal  by  them  is  the  iriilte  aetllenenta.  New  England  alio 
Bullend  mDCh  fn»  Indian  "  wan  "  innitated  by  the  French,  and 
at  Caafhnavafa  aad  other  IroqiKJi  lettlementa  in  French  Canada 
tber*  h  nuidh  white  blood  retultingfrom  the  adoption  of  caplivea 
takes  away  (>.(.  at  Marlboro  and  l>eerAetd.  Mau,  Id  >7Dj-i7a4l 
In  laiili  oa  New  England  villags.    Celebrated  in  tbe  annals  al  nr 


chief!  Tict 


,  (Shawnee).  . 
c  (Oiuwa'      ■ 


anoracT  of  1 7«J  baa  lieen  at 

diicb  aad  warrion  may  be _  . 

for  the  Brklab  ia  the  War  of  [ndependtn 
for  Ua  barbaiitlea  perpetrated  aj— '— 
Ilw  OUa,  tni-trto,  Ac 

la  VirfiBia  the  future  of  the  Engliih  cokiny  wu  not  abK^i 

II        I  ,  il    mn^k    h^n»    liUA        Vr^wn    rh*    Tounding    of   JamCatnW 


OlAkDiiUan  nibia  farther  *eu  the  Chynx 
Ibe  wtSa^bmt  Il4a.  aade  ihcir  Gm  incun 
>IU.*ndbet«ecarMoaad  1876-1379.  accwdinf  t n  Monn^,  "  tl 

in  attSa  with  tbe  whiiei  than  any  otber  tribe  sf  the  plaini 
pnoanisa  10  their  miBbtr."  They  paitidpaied  m  the  ^'  Sitt 
-"^  •      '       .   .  „  y^^  S^„  in  the  tol 


e  bcxiler  Ktllcnu 
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kept  up 

white.  I™  the  ■  nf  6n.  contact-  ™ur^-d-.?M 
" reheUi^-  af'iE^Tbut  wu  ml  •etUrfi'"lo  the"iai'i''eT  part  o( 
(he  lAlb  century  (up  In  the  treaty  of  Greenville.  I795)  the  Dtiawaiit 
tnok  a  pnininent  part  in  appninc  the  advance  cf  the  white*. 
The  JCuio^ou  wen  coocsned  in  the  Indian  |^ot  to  deAnry  liie  Tort 
at  Detroit  in  1711.  and  a  tiundred  yam  tater  tbey  aided  the  Eiuliib 
iiainat  tbe  AoKriOH;  in  iSjj  numben  of  iJieai  helped  Black 
Hawkinbiawaraninnthe  whiio.  Tbe  Jfimac  were  hng  houile 
to  the  Eniliah,  boof  pmnlncnt  aa  aide  to  tbe  Freoch  ui  the  New 
England  wmn,  and  it  was  not  until  about  1779  or  liMig  after  the 
French  ccmimi  that  crmAirtfl  between  thete  Indiana  ind  the  whim 
ca—  r-  in  md.   The  .tfiinsrutKoi  imsM  iril^  Ihr  irnqorti  ^sv.mi 


^  Algonkian  peoples)  and  they  were  the  inniga 
5»(ul  nxacV  on  Detroit  in  iy\2.  In  the  war 
IndianiildedwiihtheBriluh.    Black  Ha  xk 


XlAolaiiaa      The  Alhabaikan  1 


of  ih       i>  L  have  been  the  Apache  and  the  Navabo.    Tbe  Apackt 

ins  n  lu  adi  and  dcpmLiliani  on  the  llonlien  of  rivililallDn. 
In  n  n  nn  the  nvHI  noTeworthyouIlHeaki  wcie  tboK  under 
Clx     B.    V  a,  Geranimo,  Nana.  FVakaidoklini.  &C-,  between  1870 

ael  >.«  n«hch>everalliundiedwl>i<eiinMuieaandNe«Mexk9 
wt  ^  i-d  and  much  property  d«Ircpyed.  Aa  late  aa  1900  Hme 
of  I  h  13  le  ApacbeBi  whn  had  ewaprd  to  Che  mountaiiu.  made  a 
raid  on  he  Mormon  aettlen  in  Cfaihuahu.  Moica.  Tbe  JVuRlV. 
wK  n       V.  MeucD  paned  into  the  poueoioD  cf  Che  Uniced  Suiea 

1°  "eSieni"  ud  the  F'uebl«!°T1ieie*"  wjr>  "  cSocioucd 

1 1  n      Kit  I'  Carnn  completely  deTeatcd  (hem  and  the 


in  peace,  although  oc 


'wi'^lh^^'ni^^S^ 


pumoaea  of  earn. 
b«rihe  Kiamalh. 


e    Indiana   of  tl 


Kiowaa 


he  Eo^nclie.  Cheyenne.  &c 

III.  Bock  hu  (umlihed  ume  of  tl 

onlinent.     The    aicioiaw  were 


"eheylSi 


if-sri, 


hoatile  to  the  Spaniarrla  ia  Florida,  and  dgrtng  Che  iSth  cenciiry 
werevenerally  fnendly  IDIhr  Eaglilh.  particulaHf  inChe"Apalacbee 
war      oi  17aj-oa.  when  they  leivtti  under  Goverac*  Uoore  of 


478 


INDIANS,  NORTH  AMERICAN 

nrd    bifr  u  Ii  tencnlly  ttaled.  TIkI 


Salafbiai.-'TTtl  lDdi»i» 


n.  ud  the  sot):  DouUe  "  nr  "  • 


Jotepn  dill 


wonderful  evneta 
lima,  ind  fiutly 


to  Coload  Mils  on  October  5,  ItTJ. 

S^tikniim, — North  of  Madco  thii  (ml  ric 
■n«nl  nrlike  pcofik&  Trouble  with  Ebc  Ba 
■tn-Tl.  nwltini  Inn  the  eocroachoenl  a(  ibe 
of  the  Ite  Ftrcta  wu,  Ibc  IdlliBC  ol  levml  Ktilm,  nrriiy  of  iood. 
Ac.  Theoutbnakwuendedtvooapaignuiidn-Gaml  Howard 
ii  which  many  Indiuie,  iiieii»  womea  ud  chlLdnn,  wm  killed  uid 
■HDC  one  thouBod  lalcen  pcinien.  The  Camgniit,  Ihinith  >  lon| 
peciad  of  fBoce  than  tsoyeonafter  theSpADuhcccop^Iion,  kept  up 
•  eootioiial  leriee  of  nidj  uid  depndUiHu  upon  the  tet ikmcuta  oE 
the  white!  la  Heuco,  Ac  Their  feoenl  Ihendty  Aditixk  towjrdi 
AioeriODt  in  later  yean  did  not  eaoend  lo  the  Tcunt.  with  wboiii 
for  more  than  thirty  rean  tlKy  iaduleed  io  Bva»  wariare-  They 
of  Een  eotered  into  warlike  alliance  mil  the  Apache,  tlv  Kiowa,  Ac. 
Alta  Ibe  outbreak  of  i>74-;s  they  lettled  chnrn  lor  gnod.  The 
leader  ia  thii  "  war  "  wai  Quana  Parker,  a  half-Umd  CoDuadie, 
who,aflertheniatUTwa«iettled.  accepted  broadly  the  vw  order  of 

thinn  and  became  "  Ihemott  prominent  and  indi — '-"^ 

the  t^reeconlede— -'•'!>— '■'"■         ■     ~ 
tSuaia)  tnd  Vi 


''  (MDOoey).    Tlie  Paxi. 


5i#un.— Thia  irat  stock  hai  bad  itj 

"  ■  '   '     ■"      '  inftiendly  t 

_ .„ and.-       ■       ■ 

\\,  tbey  atfied  tli 
Warotln- 


lolhc' 


Mier  tbe  ttcity  of  peace  in  iSls 
but  in  >tta  the  loduna  in  Minu 


inder  Chief  Little  Ct 

..     ..,_.dcnin.    ThemW-fe' 
the  Indiana  had  lettled  dowa.  p 


_.  _  .ummitttd  terrible  borbariii 

white*  beinc  lulled  befon  the  revolt  wu 

of  tbe  whitet  in  Dalnu,     '         •     ■    " 

cipitated  a  fonnidable  DUEorpaic  in  1D70  UAoa  ttie  leadenbip  01 

SiltingBdlXniyHorK.SpoitedTailandoiberchieh.    The  moB 

aouble  event  cJ  tnia  ^'  war '  wa>  tiie  lOcaUed  "  maiaacre  *"  [propeHy 

cutlinf-ofT)  ri  Geoeni  Cuner  and  hia  cavalry  at  the  battle  of  Liiile 


Boryof  iberr  Stouic  outbreaks  and  tbe  finir. 
mpcct  to  them  bat  been  loldauibontatiiv:, 
A/;.  Arr.flluuil..  i«9>-iS^.  Aiomtim^' r:. 
to  involve  the  Ciivdian ^ndiani  ol  \fy 
CoAiwAa  pT  Soiitfa  Carolina,  in  the  wa^  ,j|  ■ 


ilea  Ibj^tened 


to  throw  oA  the  lomgn  yoke  wa>  in  the  ceoeral  (rvolt  of 
the  leaderahip  of  Toot  at  San  Juan.     At  that  tin 
jShoahonianj  the  munonariei  were  killed,  tt-  -■■ 


le  efiort  of  the  nativn 
imoiH  the  Motjui 
^  Puebloi  regi^ 


killed,  thcchur 

J?L. -„_,.-. 

lan,  tbe  Snt  biltcflf  oppiMed  to  the  Caucaiian 

1867.  todiao 

'hreatened.  but   it 
led  all  porta  of  the 


T  been  unknown,  aikd  Indi 
an  outbreak  of  tbe  Kax 
d  to  nothing — the_pTaent  1 


itbreaki  cf 


Tke'*"" 


jled  that  Koir  Indian  nocki  Savr  been  ewenti- 
ivc  iMortBl  to  lorra  only  when  driven  beyond 
l^no^rajeouiinjuBice.     Again;  within  Ibe 

id  Modoc,  bath  Luiuamian';  the  Haretand  the 
atlian}.  Probablv  the  amount  and  eaten  of 
rf  Mexico  in  rrc-ColuobiaB  tinea  wen  am  u 


^iafed  and  carried  out  by  a  portioa  only  of  the  IrQie,  irh^  t£^ 

Tbe  mJMioiiary  ubonn  of  tbe  vaikni  ChiisiJaa  chuila 

arnong  llie  North  Ainerican  aborigines  have  been  abJy  Rummaiiizd 
by  Mooney  Id  Ibe  Bandbrtt  tf  Amtricaii  /nJuu  _ 
Nani  0/  ifsicg  (pi.  L.1P07,  pp.  Sji-tfot^.  Besdei  "'*'' 
tbe  famoui  RdaliBW  da  JtntUa  (ed.  Tbwaitei.  1896-  ai^^ 
ipoi}  there  are  now  qiedal  mtBion  hisioriei  for  the 
BapiiiU,  Congregaiioulistt.  Epbcopaliana,  Lotbcmn,  Hes- 
nonites,  Mcibodiiii,  Moca\Fiani,  UacmoBa.  Pieabytcriam, 
Quaken.  Rooan  Caibolia  (al«o  (be  vi  '  "         -     •      ■ 


lelnd 


I.  To-day"  I 


IcaUyev 


Uruted  Sutci  u 
lORie  religiout  denominatiOD . 
[r«iuently  labouring  in  tbe  same  tribe."  Sometfaloc  of  tbe  laae 
•on  might  be  taid  of  tbe  Indiani  of  Canada,  whoae  rdifiiB 
(that  ol  j6,3to  out  of  110.145  xlIOEelher  reported,  ti  known) 
ii  given  as  follow*  in  the  Xi^nrt  p/  lit  Dtfaitmml  tf  ImiUm 
AJftiri  for  igoj:  Ronun  Calholkl  JSi^'i  An^icana  ijjto; 
Methodiui  11,610;  Piesbyteriant  1537  i  BapUita  iioj; 
Congiccationaliats  iS;  and  other  denoniiaalicina  507:  bcsda 
10.J47  pagani.  All  tbe  lailiajii  of  Nova  SoMia,  New  BnuBwkL 
and  Prince  Edward  Island,  are  CatbiJks;  in  Quebec  tbeie  tic 
but  67S  Proieslanli  (mostly  Metbotlisi);  in  Ontaiio  tbeie  an 
617]  CatholiaioiOioBaptisl»,46j«  Methodists,  5306  AntbewB, 
iS  CongregaiioDaliitt  and  34  Ptesbytciiana.  Tbe  ladiant  ei 
British  Columbia  number  ii.iiQ  Catbolics,  4304  / 
3177  Mclbodiils  and  4JI  Pnabytetiass;  tboac  '  ~ 
ijSo  Cstbotici,  i6Ss  Melbodislt,  jg>  Pieabyleiiana  and  Jiej 
Anglicaui;  those  ol  Saskatcbtwan  and  Albeita  4149  Catbojio, 
1517  Methodist*,  71Q  Presbyterians,  1549  Abflicana.  1b  vhbc 
of  the  tribes  and  lettlemenU  bolb  io  Canada  and  in  the  United 
jlies,  the  infliKoce  of  individDal  whiu 
great  divenity  of  teii^ous  faith,  niK- 


bind  of  Ciee,  b '       '  "      " 


L  Tfaui 


_    _  Cailtoo  Agency,  prnvioce  of 

ibecmg  but  iiq,  Ibere  are  6  AnsUcaa, 
S6  Frcsbyteriaoi  and  37  CalboUcs;  in  tbe  Oak  River  band  of 
Sioui  in  Manitoba  tbcie  are  60  Anglicans,  i  Piotiyieriat. 
13  Melbodista,  4  Caibolia  and  ipj  pagans  out  of  a  loiil  d 
>73.  Among  tbe  "  Sii  NiLlon*  "  lad  tbe  taiser  Indian  peupll* 
of  Oklahoma  all  the  leading  Christian  seels,  besides  the  Salntica 
Army,  the  Christian  Scientists,  the  Moimons  and  tbe  "  New 
Thought  "  movement  ate  represented.  Tbere  aie  abn  Ike 
"  Navaho  New  Fulh,"  the  "  Shaker  Church  "  of  Washi^ia. 
Ac.  Tbe  history  of  missionary  labouis  in  North  America  aaiaaf 
the  aborigines  contains  stories  of  disappointmeot  aad  diaasta 
as  well  as  cbmnides  of  success.  Some  peoples,  like  tbe  Timu- 
quans,  the  Apalachee.  tbe  Pakawu  tribe*,  Ac,  have  ben  ces- 
rrted  only  to  disappear  altogether;  other  great  wtempts  il 


a  the  Ii 


Dt  later 


j;  them 

California,  *i         

fallen  victims 

and  delects.  But  the  thousands  of  good  chnicb-noBben. 
including  many  minlsten  of  the  (nMpel,  in  Canada  sad  Ibc 
United  Stales,  comuig  from  scora  of  diSenot  liibea  and  maoy 
distinct  stacks,  no  less  than  the  geoeral  good  ""■'— 1  of  n 
many  Indian  nation*,  are  a  remarkable  tiihnte  to  the  wk 
done  by  Catholic  and  Piotestant  missionaria  alike  all  over  tW 
bioad  continent  from  the  Mexican  border  to  tbe  sdowi  <d  Cmw- 
land  and  the  island*  of  the  Arctic  The  maityrdoB  c4  tk* 
Jeauili  among  tbe  herte  Iroquois,  tbe  leal  ci  Diucaa  u 
Metlakahtla,  the  fale  of  the  Spanisb  liiais  in  tbe  PivblM 
rebdlion  of  1&&1  under  Vopi,  Ibe  dcstructiaa  tl  Ibe  Hsrsa 
mission*  in  1G41-1649  and  ol  thoae  ol  tbe  Apalachee  in  sjoj. 
Ibe  death  ol  WbiUnan  at  Ibe  hand*  of  tbe  Cayiae  in  itay.  an 
batalewoftbeooUbleevcnli^iDnsaBhbUir.    Tbefdnri^ 
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brief  ■ccounu  of  minIoiiKiy  liboan  nnong  One  or  I«o  of 
chief  Indiu  Mocki  ami  is  a  few  of  ihc  chid  ueu  ol  ihe  coitiD 
will  Km  to  indkale  tbdr  general  chaiBcIer. 

tWtfmito  /mMhK. — Bt^onblc  wilh  the  founditioii  by  Fal 
JoB^mSemiBITegafSuKmideAlaii,  and  ending  wiLht 
of  San  Fiudics  SolaiB  ia  lllj,  Om  wen  ntabliiha],  [loin  beyi 
Saa  FcaociicD  Bay  to  the  Kinr  Cnlondn.  twenty-ilm  nuuian 
the  Calhelic  laid  aamic  the  lodiaiu  of  CalilornU.  whoK  dii 
iaaueeec  laMol  until  the^  aeculariiation  "  of  the  miniani  and 
— t-'-'— ■  ol  Ihe  [rian  by  the  Meiican  eovemmenl  in  lin-  In  t 
yAr  Che  iiitaaiiiia  eouated  y>fiio  Jraun-^  And  prodjcnj  t??, 

^.^Do  hanin  and  mulb.  jjiaxi  -hi.  ri. 


i«  the  Mi^wkl  Dl  New  York  wai  euah- 


llilllil  In  Ife4i  by  Father  Joniatalteiwatdi  mairyred  by  Ihe  lodlaoa), 
and  ia  1653  the  church  at  OaofKfan  was  built,  while  duridt  cbe  dcic 
law  yoca  wlninaa  wen  orpalicd  anionf  the  Oneida.  Cayvia  and 

SeMca,  to  eeaie  doilif  the  wt-"' -  -■ "  ■'-"  -'   -'—  -"-■-■- 

tWv  woe  anla  eaubtahed  ai 
Sr  FraaaiTSUviH  da  M  (I 
'en  Caofhaawata,  wai  foui 


If^i^ 


if  i&it-tA.  altn  which 


Mohiwki.  Cayutai.  Ac    The  Lake  of  the  Two 
j_ — ■ -'  -  o(  St  RegiifroB  i7jfi. 


LS^l' 


foraedbyChi 

Momtaiat  lai^uii  obk*  mm  tiia,  inai 

Aaotber  miaioa  at  Oewcgatckic.  founded 

la  1(07.    Tlie  £|te9pal  miaicni  amonf  the  Iroquais  bina  eariy 

ia  the  tttb  centaiy,  the  Mobawki  beini  ihe  £na  tribe  idoeaced, 

aboMlTSO.    TheexunKMof  the  work  annni  the  other  Iraqudian 

ti»t* wai aided  by  Sir  WUIiao  Johnion  in  the  Ur  half  ol  the  cealury 

ud  by  Chief  JeanA  Bnat.  especially  alter  the  removal  of  theae  of 

itelnqoebwlBtaTMred  the  Briiiib  to  Canada       ■      ■ 

«  the  New  \Wk  Owl(k?^^Ui 

■     "    In.    T ...^ 

'  PcnDiylvania  Quakert 
Tuvaron  and  ^auta. 

nt  MnhodiR 
Of  the  '■  Sii 
Cavum  and 

in,  MnhodiM 
iiitiu',  Saln- 

^^covaliaaa  and  Bkpcitfa  being  ail  rnpmented.  The  Jroqut 
of  Caacbnawaia  and  5t  Reaiiare  mainly  CalholiciaiCaughnawai 
•ban  is,  however,  a  HcthodiM  ichooL 


ui^  object  u'aT^S  by  i£ 
avace  peoples,  and  m  l;o3-  - 
five,  and  the  duMons  can 


the  Cbonaw,  Nalchei.  Sr..  and 
Alibamu  from  IT>5  (ill  iheir  expulait 
the  Moiaviana  (br[>»nuii  under  S|h 

Rev.  Cynif  BvinEton;  the  Cliot  mi 
and  in  the  Indian  Ten' 


te'M^hod 


lenberr)  had  a  nuauon  school 
'  near  Savannah.  In  l8]t  a 
among  Ihe  Choctaw  on  Ihe 
(li,  to  which  went  in  Ku  the 
n  over  which  he  pniidco  there 
tory  till  tS68  beii^  one  of  great  impoitance- 
Indiant  to  Ihe  Indian  Terrilory  more  miisiona 
the  Choctaw,  the  Cieek  and  the  Seminole, 
:h  interfered  with  by  the  Civil  War  of  iHi- 
h  wai  afterwards  reorganiied.  The  Baptist 
■cuw  beaan  in  iSj]  and  BnHHif  Ihe  Creek  id 
high  school,  at  Great  Cmsuivs, 


vAcadi 

19  and  continuKi  for 


-    enty-foui 


,  the  Catholic  and  Mormon  1 


Anoof  the  IndiaDa  of 
lurches  and  pcactirally  all 
Che  Salvation  Army  and 

ri  (l3£9),  furniabed  many 

In  philolafy.  This  Is  true  likewiie  of  labourer!  in  the  miawin- 
jinone  the  Atfonllian,  Inquc^an,  Alhabaskan.  Kouan  and 
in   Inbn  and  among  the  Eskimo.     The  celebnied  "  EliM 


.    The  miisloaaries  an 


0  the  language  of 
y  lie  Rev.  Jolju 


study  of  the  ahorifinal  tongues.    In  hia  work  Eliol,  U ,  -— 

misiiomiiies.  had  the  aasisiance  of  several  Indiana.  The  names  of 
such  minion-woiken  ai  E|ede.  Kleinschmidt.  Fabiicius.  Erdmann. 
Kohlmeialer,  Bruyai.  Zeisbeiger.  Dencke,  Raiin.  Cnvitr,  Men- 
■arini.  Cioida,  WonHIer.  Bybiglan.  Wriihi,  Riigg.  D<iisey,WDUam- 
sin.  Volb.  Eeils,  Pandoay.  Vemaminov,  Barnum,  Andnt.  Matbevel, 

Pet'l^TMaci"^.  nS^Ier,  HoiS^n,'  K^kby.  wflfcini,  TiIm,  Ewn.: 
Horke.  HalK  Harrison.  Legofl,  Bompas,  Peck,  Ac,  are  familiar  to 
student*  ol  the  aboriginal  tongues  ol  America- 

When  in  i»oo  the  iriihdrawiJ  by  the  United  Slala  of  govtni- 
ment  aid  lo  deaominitionil  schools  occurred,  it  compelled  »ine 
of  the  weaker  tbutches  to  give  up  such  work  altogether,  and 
lucb  with  tbe  actlviiia  of  >ome  ol  the  stronger 
iding  to  the  stalislici  ^ven  by  Mooney  IHaiulb.  c/ 
,  1907,  pi.  i.  p.  8gl)  the  Catholii    '~ 


4  allDg. 


e  Jes. 


n  of  Ihe  c 


loISl 


il  Benedict.  St  Joseph.  Mcicy.andBlrucdSaFrauienl, 
ian  churcbca  and  chapcli  urvcd  by  151  prfcsLs;  71 
and  j6  day  'sfhoolt  with  lot)  leaching  pritsis.  384 
1  ijS  other  leligioui  or  Ktuki  teacher)  and  Khool 
"  Tbe  Calbnlic  mission  work  is  helped  by  "  ihe 
on  Society,  the  Msrquilte  League  and  by  IhtUhenlily 
KalhariDC  Dreiel.  founder  of  the  Older  ol  the  Blessed 

slalislics  for  (he  chief  Proleslaal  chuichet  were  ai 


niJ  ALuka.  where  Greek  Onhodoi  I18 


480 


INDIANS,  NORTH  AMERICAN 


(MQSIOMS 


1^),  Roraao  Catholics  (12  Jesuits  and  lay  hrothen  and  11  nsters 
of  Sc  Anae  ia  190^),  Moravians  (5  mismm  stations  with  13  srorkers 
and  21  native  asnstants  among  the  Eskimo  in  1903),  Episcooalians 
(31  workers,  white  and  native,  13  churches,  1  boarding  and  7  day 
schools  in  190^),  Presbyterians  (a  dosen  stations  and  levnal  sdMols). 
Baptists,  Methodists  (several  stations),,  Swedish  Evangelical  (several 
stations).  Friends  (several  missions),' Congr^ationahsts  (mission 
achool)  and  Lutherans  (orj^uuiage),  all  are  labouring. 

Before  the  advent  of  the  whites  the  children  of  the  North 
American  aboripnes  "had  their  own  systems  <rf  education, 
through  which  the  young  were  instnacled  in  their  coming 
labours  and  obligations,  embracing  not  only  the  whole  round 
of  economic  pursuits — hunting,  fishing,  haiKlicraft,  agriculture 
and  bousehdd  work — ^but  q>eech,  fine  art,  customs,  etiquette, 
sodal  obligations  and  tribal  lore  "  (Mason).  Parents,  grand- 
parents, the  dders  of  the  tribe,  "  priests,"  &c.,  were  teachers, 
boys  coming  early  under  the  instruction  of  their  male  relatives 
and  girls  under  that  of  their  female  relatives.  Among  some  tribes 
special  "  teachers  "  of  some  of  the  arts  existed  and  with  certain 
of  the  more  developed  peoples,  such  as  some  of  the  Iroquoian 
and  Siouan  tribes,  both  childhood  and  the  period  of  puberty 
received  special  attention.  Playthings,  toys  and  children's 
games  were  widespread.  Imitation  of  iht  arts  and  industries 
of  their  dders  began  early,  and  with  not  a  few  tribes  there  were 
'*  secret  societies,"  &c.,  for  children  and  fraternities  of  various 
sorts,  which  th^r  were  allowed  to  join,  thus  receiving  early 
initiation  into  social  and  religious  ideas  and  responsibility  in 
the  tribal  unit.  Corporal  punishment  was  little  in  vogue, 
the  Iroquob  e.g.  condemning  it  as  bad  for  the  soul  as  well  as 
the  bodyl  Appeals  to  the  feelings  of  pride,  shame,  self-esteem, 
ftc.,  were  commonly  made.  As  the  treatment  of  the  youth  at 
puberty  by  the  Omaha  e.g.  indicates,  there  was  among  some 
tribes  distinct  recognition  of  individuality,  and  the  young  Indian 
acquired  his  so-called  "  totem  "  or  "gua^ian  spirit  "individually 
and  not  tribally.  In  some  tribes,  however,  thie  tribal  conscious- 
ness overpowered  altogether  children  and  youth.  With  the 
Indian,  as  with  all  other  young  human  beings,  "  unconscious 
absorption"  played  its  important  r61e.  Parental  affection 
among  some  of  the  peoples  north  of  Mexico  reached  as  high  a 
degree  as  with  the  whites,  and  devices  for  aiding,  improving 
and  amusing  infants  and  children  were  innumerable.  Some 
of  the  "  beauty  makers,"  however,  amounted  to  rather  serious 
deformations,  though  often  no  worse  than  those  due  to  the 
corset,  the  use  of  uncouth  foot-wear,  premature  factory  labour, 
&c.,  in  civilized  countries. 

Interesting  details  of  Indian  child-life  and  education  are  to  be 
found  in  books  like  Eastman's  Indian  Boyhood  (1903),  Jenks'  Child' 
hood  of  Jishib  the  Ojibwa  (1900).  Spencer's  EAucalion  of  the  Pueblo 
Child  (188Q).  U  Flcsche's  The  Middle  Fioe  (1901).  Stevenson's 
Relitious  Education  of  the  Zwhi  Child  (1887),  and  in  the  writings  of 
Miss  A.  C.  Fletcher,  J.  O.  Dorsey,  J.  Mooney,  W.  M.  Beauchamp,ftc, 
besides  the  accounts  of  missionaries  and  travellers  of  the  better  sort. 

Outside  of  missions  proper  there  were  many  efforts  made  by 

the  colonists  to  educate  the  Indians.    It  u  an  interesting  fact, 

emphasized  by  James  in  his  En^ish  InstUutions  and  the  American 

Indian  (1894),  that  several  institutions  still  existing,  and  now 

of  large  influence  in  the  educational  worid  of  the  United  States 

and  Canada,  had  their  origin  in  whole  or  in  part  in  the  desire 

to  Christianize  and  to  educate  the  aborigines,  which  object 

was  mentioned  in  charters  (e.^.  Virginia  in  1606  and  again  in 

1621),.  &c.    Sums  of  money  were  also  left  for  the  purposes  of 

educating  Indian  children  and  yputh,  many  of  whom  were  sent 

over  to  England  for  that  purpose,  by  colonists  who  adopted 

them  (one  such  was  Sampson  Occtui,  minister  and  author  of 

the  hymn,  "Awaked  by  Sinai's  Awful  Sound")-    In  >6i8 

Henrico  College  in  Virginia  was  founded,  where  Indian  youth 

were  taught  religion,  "  dvility  "  and  a  trade.    It  was  succeeded 

by  the  College  of  WOliam  and  Mary  (founded  in  1691  with  the 

aid  of  a  benefaction  of  Robert  Boyle),  where  Indian  youth 

were  boarded  and  received  their  education  for  many  years.    The 

great  university  of  Harvard  has  long  outgrown  "  the  Indian 

college  at  Cambridge,"  whose  single  graduate  Cheeshateaumuck, 

took  his  degree  in  1665,  but  died  afterwards  of  consumption. 

But  its  original  charter  provided  for  all  things  "  that  may 

conduce  to  the  education  of  the  English  and  Indian  youth  of 


this  country  in  knowledge  and  godliaess.'*  Since  ChrfSJiaffsn* 
muck's  time,  doubtless,  there  have  bees  graduates  of  Harvard 
who  could  boast  of  Indian  blood  in  their  vcias  («.f  .  noently 
William  Jones,  the  ethnologist),  but  they  have  bcca  few  and  far 
between.  Dartmouth  College,  at  Hanover,  New  Hawpihire, 
founded  in  1754,  really  grew  out  ol  Whedock's  lAdiaiB  school 
at  Lebanon,  Connecticut — at  this  period  there  wcte  sevcnl 
such  schods  in  New  F-ngl^nH^  jte.  In  the  royal  charter,  granted 
to  Dartmouth  in  1769,  is  the  provision  "  that  there  be  a  College 
erected  in  our  said  Province  of  New  Hampshire,  by  the  name 
of  Dartmouth  College,  for  the  cducatloo  and  instruction  of  Youth 
of  the  Imdian  Triba  in  this  Land,  ia  reading,  wiitiag  and  all 
parts  of  I,<^ming  which  shall  appear  necessary  and  expedient 
for  dvilixing  and  christianiang  children  of  pagans,  as  wdl  as 
in  all  liberal  Arts  and  Sciences,  and  also  of  En^tish  Youth  and 
any  other."  The  college  of  New  Jersey  long  served  as  one  of 
the  institutions  for  the  education  of  Indian  youth.  A  ^impse 
of  Indians  at  Princeton  is  pven  by  Collins  {Primuiem  Ut 
Ba0.,  1902)  in  his  account  of  the  attempt  to  coiafer  an 
education,  at  the  end  of  the  i8th  century,  iqxm  Thomas  KHEbnck 
and  his  cousin,  George  Bri^-eyes,  son  of  a  DeUware  ddef, 
and  a  descendant  of  Taimenend,  eponym  of  the  poBticsl 
"  Tammany."  It  would  seem  that  at  thb  period  the  states  and 
Congress  were  in  the  habit  of  granting  moneys  for  the  frtnratjnn 
of  individual  Indians  at  various  institutions. 

At  the  present  time  the  most  noteworthy  institotioBs  for  the 
education  of  the  Indian  in  the  United  Sutes  are  the  Chifcym 
Indian  Industrial  school,  under  govenunent  auspices,  ia  Kay 
county,  Oklahoma,  near  Arkansas  dty,  Kansas;  the  Carfisk 
school  (government)  at  Cariisle,  Pa.;  and  the  Hamprnn  Nonml 
and  Agricultural  Institute  (private,  hut  snhtidisffd  hj  the 
government),  at  Hampton,  Va. 


The  Chilocco  school  is,  ia  many  respects,  a  modd 
Indian  vouth  of  both  sexes,  devoted  to  "  agriculture  and 
industries.'*  It  was  opened  in  1884  with  186  pupils,  and  ia  1906 
the  attendance  was  685  out  of  an  enrolment  of  700.  Theic  aic  ^ 
buildings,  and  the  corps  of  instruction,  Ac,  rrminsfs  of  **  a 
intendent.  51  prindpal  employ^  and  so  minar 
The  Cariisle  school,  "  the  first  non-ieservatioo  school 
by  the  government,"  whose  ori|pn  is  due  to  "  the  efforts  of  Gcoenl 
FL  H.  Pratt,  when  a  lieutenant  m  charge  of  Indian  psisoueis  of  war 
at  St  Augustine,  Florida,  from  May  11,  1875,  to  April  14,  1876,** 
was  opened  in  November  1879  with  147  Indians,  indnding  li  Floiida 
prisoners;  it  had  in  1906  an  enrolment  of  over  1000  pupfla  of  both 
sexes,  under  both  white  and  Indian  teachers,  and  an  avef»e  attend* 
anceof98i.  In  1906  there  were  in  attendance  nembcrs  of  67  tribes, 
representing  at  lotst  23  distinct  linguistic  stocks.  Aujutdiug  to 
J.  H.  Dortdi  (Handb.  efAmer.  Jnds.,  1907,  pt.  L  pw  307).  "  tmot  the 
foundation  of  the  school  neariy  evoy  tribe  m  the  United  States  has 
had  representatives  on  its  rolls.**  The  following  statistica,  cited  by 
Mr  Dortch,  indicate  both  the  success  of  the  school  in  general  aad  of 
the  "  outing  system  '*  (puptb  are  allowed  to  work  in  temporary 
homes,  but  keeping  in  dose  toodi  with  the  school),  which  **  has 
come  to  be  a  distinctive  feature  not  only  of  the  Cainsk  school  bet 
of  the  Indian  school  service  generally  *': 

Admitted  during  35  years '.         S>7i> 

Discharged  dunng  25  years 4.210 

On  rolls  during  fiscal  year  1904 If0l7 

Outings,  fiscal  year  1904  (g^irls  426,  boys  498)  .•  904 

Outings  durin|(  2 1  years  (giris  32 14,  bc^s  51 16) .        S.332 

Students'  earnmgs  190^^ tyMT9 

Studenu'  earnings  during  15  yean  ....  S353.95> 
The  staff  of  the  school  connsts  ofa  superintendent.  75  insuaHurv 
clerks,  &c.  It  has  graduated  "  a  lacge  number  of  popOs,  aoaay  of 
whom  are  filling  responsible  positions  in  the  buainess  world,  and 
especially  in  the  Indian  service,  in  which,  during  the  fiscal  year  1903. 
101  were  employed  in  various  capacities  from  teachen  to  labonren, 
drawing  a  total  of  $46,100  in  nlaries.**  The  Carlisle  football  tsaa 
competes  with  the  chid  white  colleges  and  univenitiea 

Tne  Hampton  Institute  was  established  in  1868  by  Genenl  S  C 
Armstrong  and  trains  both  Negroes  and  Indians,  having  adautted 
the  latter  since  1878.  It  is  partly  supported  by  the  govcraawnt  of 
Virginia  and  by  the  United  States  government,  the  latter  payiag 
I167  a  year  for  120  Indian  pupils,  boys  and  girls  (in  IQ06  there 


in  attendance  1 12,  of  whom  57  were  girls  and  jSS  boys),  hriongingiP 
33  different  tribes,  representing  13  distinct  fanguistac  stocks.  The 
following  esKtrsct  from  the  report  of  the  priacipal  for  i90«-t9o6 
b  of  interest:  "  Fifteen  catechists  among  the  Siooz  still.hold  their 
own.  There  are  two  fiekl-matrons  and  seven  camp*«chool  tcnchefs, 
all  coming  into  close  touch  with  the  more  ignorant  of  the  people 
Four  are  physicians  getting  their  living  from  their  white  — '"^ 


TALENT  AND  CAPACITY] 

■nd  doiDC  nan  or  1«t  tniMOBEry  worlt  tmonfl;  lh«r  ovn 
William  jDMm  bu  hit  dciren  of  A.M.  ind  Ph.D.,  and  i 
vduabli  Hlinototical  w«k  toi  Iha  Cini»ie  InHiluiion,  C< 
Unimiity  ud  <b  Amman  MuKum  oTNatun]  HiUHv 
Yodt  J>ii»Miineiiuucidtiiidiiii[uwDrk(orthrF<cld> 
iflCluciiD>  Hampton  hu  but  oikc  Indian  bwyfT'  Thtreai 
So  itudmli  holdinB;  pDnitiofu  pntly  ncndily  in  (Dvcmmenl. 
JuHut  jfi  boy*  have  CAploymtnt  nt  ^vtmmcnt  iEende*»  3 
cnploycd  u  cloki  ud  uiHrpRtcn.  Eitbn  at  the  accnda  a 
Kboott.  Ten  baft  an  wecklnt  in  machine  •hope  at  the  no 
three  mn  in  the  naw.  A  fair  propartian  are  vorkinit  ^^  '*'^' 
•ooe  han  aecanuialed  quite  a  utile  alack,  and  Svc 
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idoptHlthg 
lytbi  chief 


«  boya  have  atora  at  tbelr 

liviat  fnm  them."    The  Indiaq  Depannent  haa 
poUcy  of  liviDB  induarial  traiidni;  and  bmuehDld  r 

place  in  educadon,  v*ryin|  •■" ■"  ■ '■ 

(■  which  tbr  boyor^n  ia  t.  .... 
need!  (4  Alaska  with  OiMCOfCaliff 
niFlotiU. 

In  Cmada  the  mait  notable  ioAElutiinu  toe  the  educalloB 
of  the  ladian*  an  tlie  Mohavk  loitiiute  at  Bnnlford,  Ontario; 
the  MmiM  Elfia  InUilutc  at  Muncey,  OnUtio;  Ibc  Brandoa 
Indintrial  icbool  at  Brandon,  Midlobai  tbe  Qu'Appellc 
lodiutrial  icboot  at  Lebret,  Saikatchewui. 


K 


nvrnunent  fianl,  and  had  in  1907  an  iv?Tai[«  ail? 
Stiinfaoenrdlinentiif  iiiaibolhiea.  The  Mounl  E 
liniitute  waa  (nunded  tn  the  MethodiH  Miiiloniry  S 
and  had  an  attendance  lor  iw>7  of  104  o(  both  mn, 
Indntrial  ichaol,  under  Meinodiit  auipico,  had  in  u 
ance  (4  tot  of  both  kio.    The  Qu'Appclle  Induilrial 


fitted  (or  Much  laboun. 

Tbe  fint  apprapriation  by  tbe  Congma  of  tbe  United  Slain 
lor  the  general  iduciitlon  of  <be  Indiu)  wai  made  in  iSiQ,  when 
tbt  nnB  el  ti9,aao  *m  aaaigned  Cot  that  and  closely  allied 
paipoaea,  4ad  by  tSi;  tbere  were  jS  achoali  among  the  Indiana 
recdvinc  (DVenimtnt  lid,  but  government  achoab  proper 
date  fiam  1S73  (contract  (chooli  are  four  yean  older),  ibe  order 
ol  tbetr  imtitutioa  bdug  day  Kbooli,  mervition  boarding 
trh-r^.  Iben  Boo-cetervailon  boarding  acbooli.  In  1900  tbe 
ouitract  icbooll  were  pracIiciUy  abandoned  and  tbe  Indian 
■pprapriatioa  devoted  lo  government  ubooli  altogether, 
l^lleriy  looK  depuloie  from  <hi(  policy  bai  occurred,  following 
>  deCoioa  of  ibe  Suprenie  Court.  In  lest  than  a  ceclury  the 
C3rpcnditiue  lor  IuUab  education  increased  from  an  annual 
ouUar  td  tio,oao  U>  one  of  about  (5.000,000.  to  which  muit 
"'   ■   "'  ■""  '         private  louica,  which  arc 


Eicluive  of  Alaska,  ibeic  weie  in  Ibe  United  Slatn  in  tgo6, 
uccrding  10  the  report  of  tbe  CommissioncT  of  Indim  Affain, 
J14  Indian  icboolt  Cgovemmml  j6i,  miiaioB  48,  conitict  ij). 
with  an  enrolment  of  jo,gio  and  an  average  attendance  of 
jjjgi  pupila,  coating  the  govetnnwDI  annually  lj,iis,0S3- 
Of  tbe  govcnunent  icboab  15  were  non-retervilion  and  90 
rcservnlion  boanling  icbooll.  and  146  day  ichoals;  of  the 
wiitaim  tfhoolt  45  boarding  and  3  day;  of  tbe  contract  achools 
g  boarding  and  6  public.  Tbe  schools  of  a  dcnominaiional 
chancier  bdooced  as  foDowt;  19  ID  the  Catholic  Cbuicb, 
;  to  the  Presbyterian,  4  10  the  FnitettanI  Episcopal,  1  to  tbe 
Coningatuna],  i  to  the  Lutheran,  and  1  each  to  the  Evangelical 
Lutbenn,RctornkedPresbytcri>n.Melhadi>t.CbristianRelormed 
and  Bn{Kist.  Betides  there  were  in  all  446  public  tcbools  on 
or  near  renervaliont  which  Indians  could  attend. 

In  Canada,  according  to  Ibe  report  of  Ibe  Department  of 
Indian  Aflain  for  igo;,  their  was  x  total  of  joj  Indian  scboob 
(day  »fi.  boardiDt  JJ,  Indutltial  11),  of  which  4;  were  unde- 
BooiinatioBal,  qi  Church  o(  England.  106  Roman  Catholic, 
44  UethodHI  and  1  Salvation  Army.  The  1011I  enrolment  ol 
(Hpik  wu  «6iS,  with  an  avenge  attendance  of  6138.  In  levenl 
cxtcs  lodians  attend  white  Khools,  not  being  counted  in  these 
ctaiinia.  Tbr  total  anwuni  appropiiaicd  lot  Indian  schools 
durinc  tbe  ye«  i9o»-i90]  wu  Ijje,!;?. 


The  intelligence  of  the  American  Indiana  north  of  Hoico 
ranges  from  a  minimum  with  the  Lowett  of  tbe  Atbtbaahui 
tribes  of  cilreme  north-western  Canada  and  tlM  loweit 

Slates  to  a  maximum  with  the  highest  developed  ,^IIki 
memben  of  tbe  Muskogian  and  Iroquoian  tlocks 
(both  the  Cherokee  branch  and  the  IroqutHS  proper).  It  must 
be  remembered,  however,  that  the  possibilities  of  improvement 
by  change  of  environment  are  very  great,  as  is  tbown  by  the 
fact  that  tbe  Hupa  of  California  and  the  Navtho  of  Anion* 
(also  the  cruel  and  cunning  Apacbel)  belong  10 


n  particulal. 
I  aborigines 


tbe  Athabaakan  family,  while  the  Shosbonian  includes 


the  ' 


eipcrie 


imberv 


en  "  they  have  produced  during  the  hiitorical 
ilh  the  whites.     Uany  of  these  stocks  have, 

ccasion  for  the  development  of  great  men, 

ilition,  iheir  lack  of  historical 

in  an  unfavourable  environment, 

'acy,  &C.,  ate  tone  of 


perpetual  and  unrestricted  demc 
the  lufficient  explanations  lor  this  state 
be  in  sjiy  other  part  of  tbe  world.  The  Eskimoan,  Athabaskan, 
Koluschan,  Wakashan  (and  other  tribes  of  the  North  Pacific 
coast),  Sallihan  and  Shothonian  (eiccpl  in  Mexico)  slocks, 
together  with  the  numerous  small  or  unimportant  stocks  of 
the  Oregon-Califomia  and  Gulf-Atlantic  regions,  have  not  pn^ 
duced  any  great  men,  although  members  of  many  tribes  have 
been  individually  of  not  a  little  service  lo  the  intruding  race 
highly  esteemed 
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nilghl  be  mention 
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Ibe  risk  of  her  life  (she  hi 
in  Seattle);  Louise  Sighi 
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5.  irecntian. — HeR.aaamong theAlgonlckantribe«.drcumstaiKea 
favoured  ibe  development  of  men  of  great  al>ility.  Of  these  may  be 
nwnciiMi«1:  Hiawatha,  statesman  and  relormer  (H,  c.  Uv?).  the 
chief  mover  in  the  formation  of  the  grcnt "  League  of  the  Iroquoii  "i 
Captain  Jowph  Brant :  "  Red  Jacket ":  Omnhyaielihi  (d.  1906). 
the  head  of  ihe  Independent  Order  of  Formers,  an  important 
Hxrei  charitable  Bxiely,  a  phyiicUn.  and  a  man  of  remarkable 

4-  StthttninH—A  remarkable  Indian  rhanctcr  was  Nei  Perc« 
Iwoh.  ihe  leader  of  his  pcnpk  in  ihr  iroubln  ol  1R77.  In  i»aj. 
ai  the  general  assembly  of  the  Pmbyirrian  Church,  a  delegate 
lepcncnliiH  both  whiles  and  Indiani  wat  Mark  Arthur  (b.  l8;i), 
■  lull-bhiad  Nei  Pen4  and  since  1000  the  succcKiul  nilnr  (luTly 
ordained)  of  Ihe  church  at  Lapwal.  Idaho,  the  oldest  Pmbyiciian 
church  west  of  the  Rocky  Mountains. 
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assimflate  the  culture  of  the  whites  and  to  profit  by  the  contact 
of  the  two  races.  Curiously  enough,  some  of  the  tribes  at  one 
time  considered  lowest  in  pmnt  of  general  intellectual  equipment 
have  shoWn  not  a  little  of  this  ability,  and  there  is  a  marked 
difference  in  this  re^>ect  between  tribes  belonging  to  one  and 
the  same  stock.  The  Athabaskan  stock  eg,  shows  such  varia- 
tions, or  rather  perhaps  this  stock  in  general  exhibits  a  tendency 
to  adopt  the  culture  of  other  peoples,  thus  some  of  the  Atha- 
baskan tribes  in  Alaska  have  acquired  elements  of  culture  from 
the  Eskimo;  the  TakuUi  have  beoi  influenced  by  the  Tsimshian, 
and  Nahani  by  the  Tlingit,  the  Chilootin  by  the  Salish,  the 
Sarcee  by  the  western  Algonkian  tribes,  and  in  the  extreme 
south  the  Navaho  by  the  Pueblos  Indians.  The  Salishan 
stock  has  largely  this  same  characteristic.  Of  these  two  pe(^>les 
Mr  C.  Hill-Tout  {The  Salisk  and  Dini,  London,  1907,  p.  50) 
says:  "  It  would  be  difficult  indeed  to  find  two  peoples  more 
sttscq>tible  to  foreign  influences,  inore  receptive  of  new  ideas  and 
more  ready  and  willing  to  adopt  and  carry  them  out."  In  the 
relations  established  between  them  and  the  whites  not  enough 
advantage  in  the  proper  way  has  been  taken  of  this  "  philoncism," 
which  ought  to  have  been  the  basts  of  their  acquisition  of  our 
culture,  or  such  aspects  of  it  as  suited  them  best.  And  perhaps 
there  are  other  stocks  of  which,  if  we  knew  them  well,  similar 
things  might  be  said.  Of  the  Indians  of  the  Shoshonian  stock  the 
Paiutes  of  Nevada  and  Arizona  have  shown  themselves  capable  of 
making  themselves  necessary  to  the  whites  (farmers,  &c.)  of  that 
region,  and  not  falling  victims  to  the  "  vices  of  civilization." 
Although  they  still  retain  their  primitive  wkkiups  (or  rush 
huts),  they  seem  actually  to  have  improved  in  health,  w«dth  and 
character  from  association  with  the  "  superior  "  race,  a  rare  thing 
in  many  respects  among  the  lower  Indian  tribes  of  North  America. 
This  improvement  of  the  Paiutes  causes  us  not  to  be  surprised 
when  we  find  the  more  cultured  Moquis  and  the  "  dvilized  "  Aztecs 
of  ancient  Mexico  to  belong  to  the  same  Shoshonian  stodc. 
Acculturation  by  borrowing  has  played  an  important  r6Ie  in  the 
development  of  North  American  Indian  ideas  and  institutions. 
This  is  well  illustrated  by  the  history  of  the  Plains  Indians,  with 
their  numerous  intertribal  societies,  their  temporary  and  their 
permanent  alliances,  federations,  &&  If  ways  and  means  for 
the  transfer  of  elements  of  culture  indicate  intelligence,  some  of 
these  tribes  must  rank  rather  high  in  the  scale.  The  Algonkian, 
Iroquoian  and  Muakogian  stocks,  both  in  the  case  of  individuals 
and  in  the  case  of  whole  tribes  (or  their  remnants),  have  ex- 
hibited great  ability  in  the  directions  indicated.  Of  the 
Caddoan  stock  the  Pawnees  seem  gifted  with  considerable  native 
ability  expressing  itself  particularly  in  the  matter  of  reli^on  (the 
Hupas,  of  the  Athabaskan  stock,  seem  also  to  have  "  a  religious 
sense  ").  Some  tribes  of  the  Siouan  stock  have,  both  in  the 
case  of  individuals  and  as  peoples,  given  evidence  of  marked 
intelligence,  especially  in  relation  to  psychic  phenomena  and  the 
treatment  of  adolescent  youth.  In  their  culture,  their  cere- 
monies and  ritual  proceedings,  as  well  as  in  their  material  arts, 
the  Pueblos  Indians  of  the  south-western  United  States  show, 
in  many  ways,  their  mental  kinship  with  the  creators  and  sus- 
tainers  of  the  civilization  of  ancient  Mexico  and  Central  America. 
From  the  table  of  Indian  tribes  it  will  be  seen  that 
abori^nes  of  the  most  diverse  stocks  have  shown  themselves 
capable  of  assimilating  white  culture  and  of  adapting  them- 
selves to  the  new  set  of  circumstances.  Progress  and  improve- 
ment are  not  at  all  confined  to  any  one  stock. 

A  very  interesting  fact  in  the  history  of  the  education  of  the 
aborigines  north  of  Mexico  is  the  success  of  the  attempt  to 
enable  them  to  read  and  write  their  own  language 
by  means  of  specially  prepared  syllabaries,  "  alpha- 
bets," &c.  The  first  of  these,  the  still  existing 
"  Micmac  hieroglyphics,"  so-called,  was  the  work  of  Father 
le  Clcrcq  in  1665,  improved  by  Father  Kauder  in  x866;  one 
of  the  most  recent,  the  adaptation  of  the  "  Cree  syllabary  " 
of  Evans  by  Peck  to  the  language  of  the  Eskimo  of  Cumberland 
Sound.  The  basis  of  many  of  the  existing  syllabaries  is  "  the 
Cree  syllabary,"  or  "  Evans  Syllabary,"  invented  about  1841  by 
the  Rev.  James  Evans,  a  Methodist  missionary  in  the  HudMn's 
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Bay  region. from  the  study  of  the  shorthand  systems  correal 
at  that  time.  This  syllabvy  and  modifications  of  it  arc  now  in 
use  (with  much  printed  literature)  for  both  writing  and  printing 
among  many  tribes  of  the  Algonkian,  Athabaskan  (modified 
by  Morice  for  the  Carriers,  by  Kirkby  and  others  for  Chipewyaa, 
Slav6,  &c.),  Eskimo  (modified  by  Peck),  Siouan  (Cree  ssrilabary 
used  by  Canadian  Stonies)  stocks.  Among  the  .*^lishan  tribes 
of  the  Thompson  river  region,  the  Shushwap,  Okanagan,  &c^ 
a  stenographic  modification  (reproduced  by  mimeograph)  by 
Father  le  Jeune  of  the  Du(dqyan  system  of  shorthand  has  beea 
used  with  great  success^  But  the  most  remarkable  of  all  these 
syllabaries  is  one  more  of  Indian  than  missionary  origin,  in  its 
application  at  least,  the  well-known  "  Cherokee  alphabet  ** 
of  Sequoyah,  an  uneducated  Cherokee  half-blood,  who  got 
part  of  his  idea  from  an  old  ^pwlling-book  though  Ids  diaracten 
did  not  at  all  correspond  to  EngUsh  sounds — at  first  82,  bter 
86  syllables  were  represented.  Invented  about  1821  the 
"  Cherokee  alphabet "  was  first  used  for  printing  in  1827,  and  has 
been  in  constant  use  since  then  for  correspondence  and  for 
various  literary  purposes.  The  effect  of  this  inventloa  is  thta 
described  by  Mooney  {Myths  of  the  Cherokee,  1902): — 

"  The  invention  of  the  alphabet  bad  an  immediate  and  wtiodcff  ol 
effect  on  Cherokee  dcvclopmeat.  An  account  of  the  remarlabie 
adaptation  of  the  syllabary  to  the  language,  it  was  only  aecesajy 
to  learn  the  characters  to  be  able  to  read  at  oooe.  No  scKool-hoaars 
were  built  and  no  teachcn  hired,  but  the  whole  Nation  became  aa 
academy  for  the  study  of  the  lystem,  until,  in  the  coune  of  a  (e« 
months,  without  school  or  expense  of  time  or  money,  the  Cherokee 
were  able  to  read  and  write  in  their  own  language.  An  active 
correspondence  began  to  be  carried  on  between  the  Eas&em  and 
Western  divisions,  and  plans  were  made  for  a  national  pnan.  with  a 
national  library  and  museum  to  be  established  at  the  capital.  Nc« 
Echota.  The  missionaries,  who  had  at  first  opposed  the  new  alohabct 
on  the  ground  of  its  Indian  origin,  now  saw  the  advisability  at  miag 
it  to  further  their  own  work  " 

In  spite  of  absurdities  of  form  and  position  in  the  characteis 
of  this  syllabary,  it  serves  its  purpose  so  well  that,  as  Pilling 
informs  us  (Amer,  Anlltrop.,  1893),  "  a  few  hours  of  instructioa 
are  sufficient  for  a  Cherokee  to  learn  to  read  his  own  language 
intelligibly,"  and  in  two  and  a  half  months  the  Cherokee  di2d 
"  acquires  the  art  of  reading  and  writing  fluently  in  these  rode 
characters."  The  success  of  the  "  Cree  syllabary  "  was  ako 
astonishing,  and  in  1890,  according  to  Maclean  (Cajtad,  So. 
Fdkf  p.  283),  "  few  Cree  Indians  can  be  foimd  who  are  ikk  aUe 
to  TOkid  the  literature  printed  in  the  syllabic  characteis.*'  Here 
again,  "an  Indian  with  average  intelligence  can  memorise 
the  whole  in  a  day,  and  in  less  than  one  week  read  fluently  any 
book  written  upon  this  plan,"  and  many  Indians  Iram  to  read 
fluently  "  with  no  other  teaichers  but  the  Indians  axxnind  the 
camp-fires."  Morice  reports  equal  success  with  his  syllabary: 
"  Through  it  Indians  of  common  intelligence  have  learat  to 
read  in  one  week's  leisurely  study  before  they  had  any  priFM? 
or  printed  matter  of  any  kind  to  help  them  on.  We  even  knew 
of  a  young  man  who  performed  the  feat  in  the  sp^ce  of  t«o 
evenings."  Le  Jeune's  experience  with  the  Shtiswap  aci 
Thompson  Indians  is  the  same.  The  creation  of  a  *'  literary  " 
class  among  so  many  Indian  tribes  within  a  oomparativtiy 
brief  period  is  certainly  a  very  interesting  result,  and  one  wlcck 
gives  evidence  of  native  Intelligence  among  chOdren  and  adc^ 
alike  (Amer.  Jouth.  Psychol.,  1905). 

For  a  general  list  of  authorities  on  the  Amerkaa 
bibliography  under  America,  section  3,  Elknotogy.  The  litcnt::ze 
on  the  subject,  already  vast,  is  continually  incTcasing,  and  it  i*  la- 
possible  to  enumerate  every  contribution  made  bythe  larve  mint«r 
of  cxf>ert  anthropolc^sts  working  in  this  field.  The  chiei  works  cf 
a  special  nature  have  already  been  cited  in  the  text.         (V  F.  C} 

INDICATOR  (from  Lat.  indicare^  to  point  out),  that  w!tt.-h 
points  out  or  records.  In  en^neeriitg,  the  word  is  spcdficaSf 
given  to  a  mechanical  device  for  registering  the  pressure  of  the 
working  fluid  in  an  engine  cylinder  during  a  stroke  of  the  pistc=. 
the  record  so  provided  being  termed  the  "  indicator  diagram  " 
(see  Steah-Encinc).  In  chemistry,  the  word  b  gcikericaTr 
applied  to  re-agents  or  chemicals  which  detect  usually  %mi^ 
quantities  or  traces  of  other  substances;  it  is,  however,  mere 
customarily  restricted  to  re-agents  which  ibsym  whether  a 
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tabttaoce  or  solution  a  add,  alkaline  or  neutral,  the  character 
being  revealed  in  a  definite  colour  change. 

Here  we  shall  only  deal  with  indicators  in  this  last  restricted 
sense.  They  were  first  systematically  employed  in  analytical 
chemistry  by  Robert  Boyle,  who  used  the  aqueous  extracts  of 
the  cdoured  principles  present  in  red-cabbage,  violets  and 
cornflowers.  The  indicator  most  in  use  to-day  is  litmus  (9.9.), 
whose  solution  is  turned  red  by  an  add,  and  blue  by  an  alkali. 
Several  synthetic  indicators  are  employed  in  addhnetry  and 
alkalimetry.  The  choice  is  not  altogether  arbitrary,  for  experi- 
ments have  shown  that  some  are  more  suitable  for  addimetry, 
while  others  are  only  applicable  in  alkalimetry;  moreover, 
the  strength  of  the  adds  and  bases  employed  may  exert  a  con- 
siderable influence  on  the  behaviour  of  the  indicator. 

The  following  are  well-known  synthetic  indicators:  hacmoid, 
obtained  from  resorcin  and  sodium  nitrite,  resembles  litmus. 
Phenolphthalein,  obtained  by  condensing  phenol  with  phthalic 
anhydride,  is  colourless  both  in  acid  and  in  neutral  solution, 
but  intensely  red  in  the  presence  of  alkali;  the  colour  change 
is  very  sharp  with  strong  bases,  but  tardy  with  weak  ones, 
and  consequently  its  use  should  be  restricted  to  addimetry 
when  a  strong  base  can  be  chosen,  or  to  alkalimetry  when  a 
strong  base  is  present.  a-Naphtholphthalein  has  also  been  used 
{BiocMem.  ZeU.,  1910,  p.  381).  Methyl  orange,  which  is  the 
sodium  salt  of  iht  add  helianthin,  obtained  by  diazotizing 
sulphaniHc  add  and  coupling  with  dimethylaniline,  is  yellow  in 
neutral  and  alkaline  solutions,  but  red  in  add;  the  change  is 
only  sharp  with  strong  adds.  Para-nitrophcnol,  obtained  in  the 
direct  nitration  of  phenol,  yidds  a  colourless  solution  in  the 
presence  of  adds,  and  an  intense  yellow  with  alkalis.  Of  more 
recent  introduction  are:  alizarin  red,  I.W.S.  (alizarin  mono- 
•ttlpbonic  add),  claimed  by  G.  E.  Knowles  (^46;/.  /.C.5.,  1907,  ii. 
389)  to  be  better  than  methyl  orange  in  alkalimetry;  3-amino- 
3»nicthylquindine,  nsed  by  O.  Stark  (ibid.  1907,  i.  974) 
in  ammonia  estimations;  para-nitrobeiizeneazo-a-naphthol, 
shown  by  J.  T.  Hewitt  {Analyst,  1908,  33,  p.  85)  to  change 
from  purple  to  yellow  when  alkalis  are  titrated  with  weak  adds; 
para-dimethyUiminoazobenzene-ortho-carboxylic  add,  proposed 
by  £.  Rupp  and  R.  Loose  (Ber.,  1908,  41,  p.  3905)  as  very  ser- 
viceable in  the  estimation  of  weak  bases,  such  as  the  alkaloids 
or  centinormal  ammonia;  the  "  resorubin "  of  M.  Barberio 
{GazuUaf  1907,  ii.  577),  obtained  by  acting  with  nitrous  add 
on  fcsordn,  which  forms  a  violet,  blue  or  yellow  coloration 
according  as  the  solution  is  neutral,  alkaline  or  acid.  Mention 
may  be  made  of  E.  Linder's  (7.  Soc,  Ckem,  Ind.,  1908, 27,  p.  485) 
suggestion  to  employ  metanil  yellow,  obtained  by  coupling 
<liazotiaed  meta-aminobenzenesulphonic  add  with  diphenylamine 
for  distinguishing  mineral  from  organic  adds,  a  violet  coloration 
produced  in  the  presence  of  the  former. 


Thtory  «f  Indicahn.— The  ionic  theoiy  of  solutions  permitted 
the  formiilatioa  of  a  locical  conceptioD  of  the  action  of  indicators 
by  W.  Ostwald  which  lor  many  years  held  iu  g^round  practically 
unchallenged:  and  even  now  the  arguments  onginally  advanced 
bold  good,  except  for  certain  qualifications  rendered  necessary  by 
more  recent  research.  In  the  language  of  the  ionic  theory,  an  acid 
•oiutioo  is  one  containing  free  hydrions,  and  an  alkaline  solution 
U  one  containing  free  hydroxidions.  A  neutral  solution  contains 
fcydrioos  and  Iradroxidions  in  equal  concentration;  thb  is  a  conse- 
quence of  the  fact  that  pure  water  itself  undergoes  a  certain  dis- 
sociation, and  several  different  methods  show  that  m  the  purest  water 
obtainable  the  concentration  of  the  free  hydrions  and  hydroxidions 
is  lor*  at  34*.  Moreover,  the  law  of  mass^action  (see  Chemical 
Action)  demands  that  the  product  of  the  concentrations  of  the 
bydrioos  and  hydroxidions  in  any  solution  is  constant  at  a  given 
temperature,  and  we  see  from  the  above  values  that  this  comunt 
b  i<r**.  It  follows,  therefore,  that  the  acidity  or  alkalinity  of  any 
•olutioo  can  be  eyressed  both  in  terms  of  hydrion  or  hydroxidion 
cooceacmtioo.  Many  researches  have  been  directed  to  classify  add 
and  alkaline  solutions  according  to  the  concentration  of  the  hydrion. 
Condoctivity  determinations  show  that  the  maximum  tonccntration 
of  hydrion  occurs  in  5*8  -  N  nitric  acid,  where  it  has  a  value  of  about 
9~H,  and  the  miniroum  occurs  In  6*7-  N  potasnum  hydroxide,  where 
Hs  value  is  SXlor**,  that  of  the  hydroxidion  being  about  a-N. 
These  figures  apply  to  a  temperature  of  34*.  Bearing  in  mind  the 
coocentratioti  of  the  ions  in  a  neutral  solution,  it  Is  seen  that  a  scheme 
of  «even  grades  of  **  neutrality,*'  differitt|E  by  succcMuve  powers  of 
ly  be  f omidated.    The  concentratioo  of  hydrion  and  hydrox- 


idion in  any  solution  may  be  determined  by  several  independent 
methods,  and  it  b  therefore  a  simple  matter  to  prepare  solutions  of 
definite  ionic  concentrations  and  to  test  these  with  the  object  of 
obtaining  a  list  of  indicators  acc(»ding  to  their  sensitiveness.  It 
b  found  that  litmus  responds  to  concentrations  of  io~*H*  and 
lO'^H',  a  result  which  snows  this  dye  to  be  the  best  indicator  of 
true  neutrality.  Methyl  orange  responds  to  between  lo'^H*  and 
lO'^H*;  para-nitrophenol  to  between  lO"*!!*  and  io~'H';  and 
phcnolphthaldn  to  between  io-K)H'  and  ior>OH'.  Salm  (Zrt/. 
EUktrockem.t  1004. 10,  p.  341)  jdvcsalist  of  twenty-seven  indicators 
classified  on  thb  principle.  Other  papers  bearing  on  this  subject 
are  Friedcnthal,  ibid.,  p.  113;  Sale»ky,  ibid.,  p.  204;  Feb,  ibid., 
p.  208;  Scholu,  ibid.,  p.  549:M.  Handa,  Ber.^  1909,  42.  p.  ^179. 

The  actual  mechanbm Inr  which  the  indicator  changes  colour  with 
varying  concentrations  of  hydrion  or  hydroxidion  b  now  to  be 
considned.  Ostwald  formulated  hb  ionization  theory  which  assumes 
the  change  to  be  due  to  the  transition  of  the  non-dissocbted  indicator 
to  the  ionized  condition,  which  are  necessarily  of  different  colours. 
On  this  theory,  an  indicator  must  be  weakly  basic  or  acid,  for  if 
it  were  a  strong  acid  or  base  high  dissodation  would  occur  when  it 
was  in  the  free  state,  and  there  would  be  no  change  of  colour  when  the 
solution  was  neutralized.  Take  the  case  of  a  weakly  acid  indicator 
such  as  phenolphthalein.  The  presence  of  an  acid  depresses  the 
very  slight  dissocbtion  of  the  indicator,  and  the  colour  of  the  solution 
is  that  of  the  non-dissocbted  molecule.  The  addition  of  an  alkali/ 
if  it  be  strong,  brings  about  the  formation  of  a  salt  of  phenolphthalein. 
which  is  readily  ionized,  and  so  reveals  the  intense  red  colwation  ol 
the  anion;  a  weak  base,  however,  fails  to  give  free  ions.  An  acid 
indicator  of  medium  strength  is  methyl  orange.  When  free  this 
substance  is  ionized  and  tl^  sdution  shows  an  orange  colour,  due 
to  a  mixing  of  the  red  of  the  non-dissociated  molecule  and  the 
yellow  of  the  ionized  molecule.  Addition  of  hydrions  lessens  the 
dissocbtion  and  the  solution  assumes  the  red  colour,  while  a  base 
increases  the  dissocbtion  and  so  brings  about  the  yellow  colour. 
If  the  alkaline  solution  be  titrated  with  a  strong  add,  the  hydrions 
present  in  a  very  small  amount  of  the  acid  sutnccs  to  reverse  the 
colour;  a  weak  acid,  however,  must  be  added  in  considerable  excess 
of  the  quantityproperly  required  to  neutralize  the  solution,  owing  to 
its  weak  dissociation.  Thu  indicator  is  therefore  only  useful  when 
strong  adds  are  being  dealt  with,  while  its  strongly  add  nature 
renders  it  serviceable  for  both  strong  and  weak  bases. 

It  seems,  however,  that  in  addition  to  a  change  in  the  ionic 
condition  of  an  indicator,  there  are  cases  where  the  coloration  b 
associated  with  tautomeric  chaise.  For  example,  J.  T.  Hewitt 
{Analyst.  1908,  33,  p.  85)  regards  phenolphthaldn  and  similar  indi- 
cators as  obeying  the  following  equilibrium  in  solution, 

0:  X.H^X.OH^X.O'+H-, 

X«  and  Xv  being  isomeric.  Thb  indicates  the  presence  of  two 
tautomeric  forms,  one  bdng  of  a  quinonoid  structure,  and  an  ionized 
molecule.  A  similar  view  b  advanced  by  A.  Hantzsch  and  F. 
Hilschcr  (Bnr.,.1908,  41.  p.  1187)  who  find  that  helianthin  b  quin- 
onoid when  solid,  whilst  in  solution  there  b  an  equilibrium  between 
an  aminoazo-  and  sulphonic  aicid-form;  on  the  other  hand,  the 
sodium  salt,  methyl  orange,  b  a  sulphonate  under  both  conditions. 

INDICTMENT  (from  Anglo-Fr.  endiienunt,  endUer,  to  charge; 
Lat.  in,  against,  dictate,  declare),  in  English  law,  a  formal  accusa- 
tion in  writing  laid  before  a  grand  jury  and  by  them  presented 
on  oath  to  a  court  of  competent  jurisdiction.  The  accusation 
b  drawn  up  in  the  form  of  a  "  bill "  of  indictment,  prepared  by  the 
officer  of  the  court  or  the  legal  adviser  of  the  prosecution  en- 
grossed on  parchment,  and  sent  before  the  grand  jury.  The 
grand  jury  hear  in  private  the  witnesses  in  support  of  the 
accusation  (whose  names  are  endorsed  on  the  back  of  the  bill), 
and,  if  satisfied  that  a  prima  fade  case  has  been  made  out,  find 
the  bill  to  be  a  true  biU  and  return  it  to  the  cpurt  as  such.  If 
otherwise,  the  jury  ignore  the  bill  and  return  to  the  court  that 
they  find  "  no  true  bill."  Indictments  differ  from  presentments, 
which  arc  made  by  the  grand  jury  on  their  own  motion  and  thdr 
own  knowledge;  and  from  informations,  which  are  instituted 
on  the  suggestion  of  a  public  officer  without  the  intervention 
of  a  grand  jury. 

An  indictment  Ues  for  "all  treasons  and  felonies,  for  misprision 
of  treasons  and  fdonies  and  for  all  misdemeanours  of  a  public 
nature  at  common  law."  And  if  a  statute  prohibit  a  matter  of 
public  grievance  or  command  a  matter  qf  public  convenience 
all  acts  or  omissions  in  disobedience  to  the  command  or  pro- 
hibition of  the  statute  are  treated  as  misdemeanours  at  common 
law,  and  unless  the  statute  otherwise  provides  are  punishable 
on  indictment.  In  other  words,  the  ordinary  common  law 
remedy  in  respect  of  criminal  offences  is  by  indictment  of  the 
accused  and  trial  before  a  petty  jury;  and  except  in  the  case 
of  informations  for  misdemeanour  and  summary  proceedings 


484 


«*  INDIES,  LAWS  OF  THE 


n 


by  a  conrt  of  record  for  "  contempt  of  court  "  it  is  the  only 
remedy,  except  where  a  statnte  creates  another  remedy,  e.g. 
by  trial  bdore  a  court  of  summary  jiurisdiction. 

The  form  of  an  indictment  is  still  in  the  main  regulated  by 
the  old  common  law  rules  of  pleading,  which  as  to  dvil  pleadings 
were  often  amended  during  the  xgth  century,  and  finally  abolished 
under  the  Judicature  Acts. 

An  indictment  may  consist  of  one  or  more  counts  charging 
different  offences.  Etch  count  consists  of  three  parts:  (i)  the 
commencement,  (2)  the  statement,  (3)  the  conclusion.  The 
formal  commencement  runs  thus:  "Surrey  to  wit."  The 
first  count  begins  "  The  jurors  for  our  Lord  the  King  (i.e.  the 
grand  jurors)  upon  their  oath  present  that,  &c.";  and  the  sub- 
sequent counts  begin,  the  "jurors  aforesaid  on  their  oath 
aforesaid  do  further  present."  The  first  words,  which  are  placed 
in  the  margin  of  the  document,  are  the  "  venue,"  i.e.  the  county 
or  district  over  which  extends  the  jurisdiction  oi  the  court 
before  which  the  indictment  is  found.  Subject  to  certain 
statutory  exceptions  it  is  necessary  to  prove  that  the  acts  or 
omissions  alleged  to  constitute  the  offence  occurred  within  that 
area.  The  conclusion  consists  of  the  words  following:  "  against 
the  form  of  the  statute  (or  statutes)  in  that  case  made  and  pro- 
vided, and  against  the  peace  of  our  Lord  the  King,  his  crown 
and  dignity."  Where  the  offence  is  statutory  the  whole  phrase 
is  used;  where  it  is  at  common  law  only  the  second  part  is  used. 
A  formal  conclusion  is  not  now  essential  to  the  validity  of  the 
indictment,  but  from  inveterate  habit  is  in  continued  use. 
The  statement  sets  forth  the  circunsstances  alleged  to  constitute 
the  offence,  t.e.  the  accusation  made.  There  are  still  in  force 
a  number  of  rules  as  to  the  proper  elements  in  the  statement; 
but  in  substance  it  is  only  necessary  to  set  forth  the  facts  aUeged 
against  the  accused  with  accuracy  and  sufficient  precision  as 
to  the  time  and  pbce  and  circumstances  of  the  alleged  offence, 
and  to  indicate  whether  felony  or  misdemeanour  are  charged, 
and  so  to  frame  the  statement  as  to  indicate  a. definite  offence 
for  which  a  lawful  sentence  may  be  imposed. 

The  following  example  illustrates  the  form  of  the  statement  >~ 

"  That  A.  B.  on  the  nrst  day  of  June  in  the  year  of  our  Lord  1906 
one  oak  tree  of  the  value  of  five  pounds  the  property  of  C.  D.  then 
growing  in  a  certain  park  of  the  said  C.  D.  Mtuatc  in  the  parish  of  £. 
m  the  county  of  r .  feloniously  did  steal  take  and  carry  away 
contrary  to  the  statute,  &c." 

Only  one  offence  should  be  stated  in  one  count;  and  separate 
and  distinct  felonies  should  not  be  charged  in  the  same  indict- 
ment. If  they  are,  the  court  makes  the  prosecution  choose 
one  upon  which  to  proceed.  This  rule  is  altered  by  statute  in 
certain  cases:  e.g.  by  allowing  a  limited  number  of  separate 
thefts,  or  receivings  of  stolen  property  to  be  included  in  the  same 
indictment.  Misdemeanours  and  felonies  may  not  be  included 
in  the.  same  indictment  because  of  the  difference  of  procedure 
on  the  trial;  but  any  number  of  misdemeanours  may  be  in- 
cluded in  different  counts  of  the  same  indictment,  subject  to  the 
right  of  the  court  to  order  separate  trials  or  to  quash  the  indict- 
ment if  it  is  rendered  vexatious  by  the  agglomeration  of  charges. 

There  is  no  general  limitation  of  the  time  within  which  in- 
dictments may  lawfully  be  preferred;  but  various  limitations 
have  been  fixed  by  statute  for  certain  offences,  e.g.  in  the  case 
of  certain  forms  of  treason,  of  riot,  of  night  poaching  and  of 
corrupt  and  illegal  practices  at  elections.  In  this  respect 
English  law  differs  from  Eur(^)ean  law,  in  which  limitations 
of  time  for  prosecution  are  the  nde  and  not  the  exception. 

Until  the  mitigation  of  the  draconic  severity  of  the  English 
law  in  the  early  part  of  the  19th  century,  little  or  no  power 
existed  of  amending  defective  statements  or  indictments,  and 
the  courts  in  favorem  vUae  insisted  strictly  on  accurate  pleading 
and  on  proof  of  the  offences  exactly  as  charged.  Since  1827 
numerous  enactments  have  been  passed  for  getting  rid  of  these 
technicalities,  which  led  to  undeserved  acquittals,  and  since 
1 85 1  the  courts  have  had  power  to  disregard  technical  objections 
to  the  form  of  indictment  and  to  amend  in  matters  iu>t  essential 
in  case  of  variance  between  the  indictment  and  the  evidence. 
These  changes  apply  to  ordinary  offences;  but  for  the  most 
part  do  not  touch  charges  of  treason,  as  to  which  the  old  law 


in  the  main  stiH  applies.  At  the  present  time  the  looseness  of 
pleading  in  criminal  cases  is  carried  almost  too  far;  for  while 
there  is  no  danger  in  such  looseness  when  times  are  quiet  and 
when  law  is  administered  by  the  judges  of  the  High  Court  ia 
England,  yet  when  crimes  of  a  certain  character  are  OMnmiited 
in  times  of  great  political  excitement  and  the  law  is  administered 
by  an  inferior  judidary,  there  may  be  some  danger  of  injustice 
if  the  strictness  of  pleading  and  procedure  is  too  much  relaxed. 
In  the  Criminal  Code  drafted  by  Sir  James  Fiu  James  Stephen 
and  revised  by  a  judicial  commission  (Lord  Blackburn  and  Lords 
Justices  Lush  and  Barry),  it  was  proposed  to  substitute  for  the 
old  form  of  indictment  a  statement  of  the  particulars  of  the 
offence  with  a  reference  to  the  section  cf  the  code  defining  the 
offence. 

The  law  of  Ireland  as  to  indictments  is  in  substance  the  same 
as  that  of  En^bmd;  but  is  to  a  certain  extent  expressed  ia 
different  statutes. 

In  Scotland  the  tenns  indictment  or  criminal  letters  are  osed 
to  express  the  acte  d*  accusation.  But  except  in  the  case  of  high 
treason  there  b  no  grand  jury,  and  the  indictment  is  filed  like 
an  English  criminal  information  by  the  lord  advocate  or  one  of 
his  deputies:  and  it  is  only  by  order  of  the  court  of  josticiary 
that  a  prosecution  can  be  instituted  without  the  general  or 
particular  assent  of  the  lord  advocate.  By  the  Criminal  Pro- 
cedure Scotland  Act  1887  the  form  of  Scots  indictments  is 
mudi  simplified.  They  are  drawn  in  the  second  and  not  in  the 
third  person. 

In  those  of  the  British  colonies  in  which  by  settkment  or 
statute  the  English  criminal  law  runs,  the  form  of  indictmer.t 
is  substantially  the  same,  and  is  found  by  a  grand  jury  as  in 
England.  But  in  certain  colonies,  e.g.  the  Australian  suies, 
an  indictment  by  a  public  officer  without  the  intervcnticm  of  a 
grand  jury  has  been  adopted.  In  India  and  Britidi  Asiatic 
possessions  the  procedure  Is  regulated  by  the  Indian  Procedure 
Code  or  its  adaptations.  In  South  Africa  indictments  are  framed 
under  Roman  Dutch  law  as  modified  by  local  legislation. 

In  the  United  States  prosecution  or  indictment  by  a  grand 
jury  is  the  rule:  the  form  of  indictment  is  the  same,  substitutirg 
the  state  or  commonwealth  of  the  United  States  for  refereaceh  to 
the  king,  and  the  condusions  "  against  the  form  of  the  statute  '* 
and  "  against  the  peace  "  are  stiU  in  use.  (W.  F.  C.) 

"  INDIES.  LAWS  OP  THE."  in  the  colonial  history  of  Spda, 
a  general  term  designative  either  (1)  of  certain  codiiicatiocs 
of  legislation  iav  the  colonies  listed  bdow,  and  especially  Uk 
compilation  of  1680;  or  (s)  of  the  whole  body  of  cxrfonial  Uw, 
of  which  those  compilations  were  but  a  selection,  and  vhkh 
was  made  up  of  a  multitude  of  royal  Udtdas,  orders,  letters, 
ordinances,  provisions,  instructions,  autas^  dispatches^  prag- 
matics and  laws — ^all  emanating  from  the  crown  (or  crown 
and  cortes)  and  all  of  equal  force — that  were  passed  throufb 
various  departments  of  government  to  various  officns  and 
branches  of  the  colonial  administration,  or  between  the  differesi 
departments  of  government  in  Spain.  The  transfer  of  ^lanish 
law  to  Ultramar  began  with  the  first  days  of  the  Comjuest; 
and  especially  the  dvil  law  was  translated  with  coxnpaiati^'dy 
slight  alteration.  Many  things,  however,  peculiar  to  cok«iii 
conditions — the  special  rdations  of  th^  crown  and  the  papaor 
in  America,  the  repartimienios  and  encomiendas  ('*  di\-i»>ns  of 
lands "  and  "  commendations,"  a  system  of  palr(»age.  or 
modified  slavery)  of  the  Indians,  the  dcvdopment  of  African 
slavery,  questions  of  natural  and  international  law,  the  spread 
of  discovery  and  establishment  of  new  settlemenis  and  ^ia^^j- 
strative  areas,  the  sales  and  grants  of  pubUc  lands,  the  work:z4 
of  the  mines — necessitated  the  organization  of  a  great  mass 
of  special  law,  made  up  of  a  body  of  general  doctrine  and  a  vast 
quantity  of  administrative  applications,  ta  maiiria  de  indi&s — 
to  which  references  are  already  found  in  the  time  of  Fetthaand 
The  general  doctrine  was  applicable  everywhere  in  Ultramar. 
and  the  difficult  and  inconstant  communication  betmcen  the 
provinces,  and  other  considerations,  eariy  counselled  sooc 
work  of  codification.  The  first  efforts  to  this  end  were  bcgua 
in  Mexico  in  1525;  a  volume  was  published  in  i$63«  and  otbor 
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inadequate  compilatioiis  in  1596  and  1628,  and  finally  the  great 
JUcopiiacitn  de  Leyes  de  los  Reincs  de  las  IndUu  of  1680.  This 
code  has  enjoyed  great  fame,  and  in  some  ways  even  extrava- 
gant praise.  The  greatest  praise  that  has  been  given  it  is  that 
its  dominant  spirit  through  and  through  is  not  the  mercantile 
aim  but  the  political  aim— the  principle  of  dviliasation;  and  this 
praise  it  deserves.  It  had  various  defects,  however,  of  an 
administrative  nature;  and  as  time  passed  its  basic  doctrines — 
especially  its  minute  administrative  strangulation  of  colonial 
political  life,  and  its  noonopolistic  -economic  principles— became 
fatally  opposed  to  conditions  and  tendencies  in  the  colonies. 
Two  centuries  in  formation,  the  code  of  1680— continually 
altered  by  supplementary  interpretation  and  application — 
was  only  one  century  in  effect;  for  in  the  seventeen-sixties 
Charles  III.  began,  in  a  aeries  of  liberal  decrees,  to  break  down 
the  monopolistic  principles  of  colonial  commerce.  This  change 
came  too  late  to  save  the  mainlxmd  colonies  in  America,  but  its 
remarkable  effects  were  quickly  seen  in  the  aggrandizement  of 
Cuba.  It  is  in  the  history  of  this  colony  (as  also  in  Porto  Rico 
and  the  J'hilippines)  that  one  must  follow  the  later  history  of 
the  Laws  of  the  Indies  (see  Cub%). 

Of  the  RecopiUuioH  of  1680.  five  editions  were  iasucd  by  the 
goycmment,  the  U«t  in  1841  (Madrid,  4  vols.);  and  there  are  later, 
private  editions  approved  by  the  government.  See  alio  J.  M. 
2omata  y  Coronado,  BiUioUca  de  Ugislacicn  UUramarima  (Madrid, 
184A-1849,  6  vols.,  with  appendicea  often  bound  as  vol.  7);  J. 
Rodripiex  San  Pedro,  Lcgisiaeion  UUramarina  amcordada,  covering 
1837-1868  (la  vols.,  MaJrid.  186^-1868,  vols.  10-13  being  a  supfile- 
nent):  the  BoUtin  oficial  del  Ministerio  de  Ultramar ^  covering 
1869-1879:  and  M.  Fcmandea  Martin,  Ompilacum  kgtdataa  da 
tpbuTHo  y  admimstracian  cwil  de  UUramar  (Madrid,  1886-189^); 
the  gap  of  1870^1886  can  be  filled  for  Cuba  by  the  aeries  of  Roues 
Ordenes. . .  publieadas  en  la  Cacela  de  la  Habana  (annual,  Havana, 
1657-1898,  covering  1654-1898). 

DIDIOO  (earlier  indico^  from  Lat.  indicum,  the  Indian  sub- 
stance or  dye;  the  Sans,  name  was  niii^  from  fiito,  dark  blue, 
And  this  through  Arab.  aZ-nif,  annil,  gives  "  aniline  ")  one  of 
the  most  important  and  valuable  of  aU  dyestufis.  Until  com- 
paratively recently  it  was  obtained  exclusively  from  the  aqueous 
extract  of  certain  plants,  principally  of  the  genus  Indigofera 
which  bdongs  to  the  natural  order  Legumin<»ae.  Small 
<]uantities  are  also  obtained  from  Lonckacarpus  eyanescens 
(west  coast  of  Africa),  Polygonum  tinlorium  (China)  and  the 
woad  plant  I$atis  tinetoriq.  The  latter  is  of  historical  interest, 
since  up  to  the  middle  of  the  X7th  century  it  was  the  only  blue 
dyestuff  used  by  dyers  in  England  and  on  the  adjoining  con- 
tinent; at  the  present  time  woad  is  still  cultivated  in  Europe,  but 
serves  merely  as  a  ferment  in  the  setting  of  the  fermentation 
indigo  vat  or  so-called  **  woad  vat  "  used  in  wool  dyeing. 

The  bulk  of  the  natural  indigo  which  is  brought  into  the 
market  comes  from  India,  while  smaller  quantities  are  imported 
from  Java,  Guatemala  and  other  places.  The  plant  from  which 
iadigo  is  made  in  Bengal  is  the  Indigofera  sumatrana,  which  is 
reared  from  seed  sown  about  the  end  of  April  or  the  beginning 
of  March.  By  the  middle  of  June  the  plant  has  attained  a 
height  of  from  3  to  5  ft.,  and  it  is  at  this  period  that  the  first 
manufacturing  begins,  a  second  crop  being  obtained  in  August. 
The  indigo  is  contained  in  the  leaf  of  the  plant  in  the  form  of 
«  colottrleas  glucoside,  known  as  indican,  CMHiiO»N*3HtO. 
This  substance  is  soluble  in  water  and  by  the  joint  action  of 
•B  enxyme,  contained  in  the  leaf,  and  atmospheric  oxygen  it 
yields  indigotine,  the  colouring  matter  of  indigo.  It  is  on  these 
facts  that  the  manufacturing  of  indigo  from  the  plant  is  based. 

The  plant  is  cut  early  in  the  morning  and  transported  to  the 
factory  in  bullock  caru.  Here  it  is  steeped  in  water  in  steeping 
vau  having  a  capacity  of  about  1000  cub.  ft.  for  periods  varying, 
accofding  to  circumstances,  from  nine  to  fourteen  hours,  when 
the  liquid — the  colour  of  which  varies  from  a  bright  orange  to 
an  olive  green — is  run  into  the  beating  vats  which  lie  at  a  lower 
level.  Tlie  beating,  the  object  of  which  is  to  bring  the  liquor 
as  freely  as  possible  into  contact  with  the  air,  was  formerly 
done  by  striking  the  surface  with  bamboo  sticks,  but  is  now 
effected  cither  by  means  of  a  paddle  wheel  or  by  forcing  a  current 
of  air  froo  a  steam  blower  or  a  compressor  through  the  liquid. 


When  the  beating  is  finished,  the  predpitated  indigo  is  allowed 
to  settle,  the  supernatant  liquid  being  drawn  off  and  run  to 
waste.  The  indigo  mud  thus  obtained,  which  is  known  as  mo/, 
is  strained,  boiled  for  a  short  period  for  the  purpose  of  sterilizing, 
formed  into  bars,  cut  into  blocks  of  about  3  in.  cube  and  dried.* 
The  actual  amount  of  colouring  matter  yielded  by  the  leaf  is 
but  small,  averaging,  according  to  Ch.  Rawson,  0-5% ,  but  the 
yield  from  the  whole  plant  is  considerably  less,  since  the  stalks 
and  twigs  contain  practically  no  colour. 

Since  the  introduction  on  a  large  scale  of  synthetic  indigo 
efforts  have  been  made  in  India  and  in  Java  to  place  the  cultiva- 
tion of  the  plant  and  the  manufacture  of  the  natural  product 
on  a  more  scientific  basis.  But  although  many  important 
improvements  have  been  achieved  from  the  agricultural  as  well 
as  from  the  manufacturing  point  of  view,  resulting  no  doubt 
in  the  retension  of  a  portion  of  the  industry,  the  synthetic 
product  has  gained  the  upper  hand  and  is  likely  to  retain  it. 

Natural  indigoes  vary  considerably  in  composition, containing 
in  some  qualities  as  much  as  90%  and  In  others  as  little  as  30% 
of  colouring  matter.  The  blue  colouring  matter  which  indigo 
contains  is  known  as  indigotine,  but  there  are  usually  also  present 
in  small  quantities  other  colouring  matters  such  as  ind^o  red 
or  indlrubrine,  a  yellow  colour  known  as  kaempferol,  indigo 
green  and  indigo  brown,  as  well  as  indigo  gluten  and  more  or 
less  mineral  matter. 

The  bulk  of  the  indigo  which  now  comes  into  the  European 
market  is  prepared  synthetically  from  coal  tar.  The  following 
figures  indicate  the  values  of  the  imports  into  England  of 
natural  and  synthetic  indigo,  and  are  taken  from  the  ofiidal 
Board  of  Trade  returns: — 


Natural  Indigo. 

Synthetic  Indigo. 

1899 

£986.000 
788I830 

•  • 

1900 

•  • 

1901 

•  • 

190a 

498.043 

£143.613 

1903 

a6a,775 

110.970 

1904 

316,070 

«3.3?7 

X905 

1906 

116,90a 

121,369 

IIM55 

147.325 
158.481 
134.052 

1907 

1908 

:U:ig 

During  the  period  1899-1908,  the  average  price  of  indigo  had 
declined  from  a  fraction  under  3s.  to  about  2s.  a  id.  per  lb.  At 
first  sight  it  might  appear  that  the  use  of  indigo  in  England 
was  rapidly  declining,  but  this  does  not  necessarily  follow  when 
it  is  borne  in  mind  that  London  was  formerly  the  distributing 
centre  of  natural  indigo  for  the  continent  and  America. 

Ckemistry.^-OtiT  knowledge  of  the  chemistry  of  indigo  b  largely 
derived  from  the  classical  researches  of  A.  von  Baeyer  and  his 
collaborators.  In  1841  Erdmann  and  Laurent  observed  that  on 
oxidation  indiso  yielded  isatin;  and  in  1848  Fritasche  obtained 
aniline  by  distilling  the  dyestuff  with  potash.  In  1870  A.  v.  Baeyer 
and  Knop  succeeded  in  preparing  indigotine  by  heating  isatin  with 
phosphorus  trichloride,  acetyl  chloride  and  phosphorus.  In  the 
same  year,  C.  Engler  and  A,  Cmmerling  obtained  small  quantities  of 
the  dyestuff  by  heating  nitroacetophenone  with  soda-lime  and  zinc 
dust,  while  in  1875  M.  v.  Nencki  prepared  it  by  the  oxidation  of 
indol  by  ozone,  indol  had  been  previously  obtained  from  albumin- 
oids by  means  of  the  pancreas  ferment.  It  was  not.  however,  until 
1880  that  V.  Baeyer,  who  had  been  at  work  on  the  subject  since  1865, 
was  able  to  obtain  indigotine  from  more  or  less  easily  accessible  coal 
tar  derivatives  of  known  constitution.    The  most  important  of  these 

Sirnthetic  processes  due  to  the  researches  of  v.  Baeyer  was  the  pro- 
uction  01  the  dyestuff  from  ortho-nitrophenylpropiolic  acid  (see 
PaopiOLic  Acid),  which  yields  indigotine  on  being  treated  with 
caustic  soda  and  a  reducing  asent  such  as  ^rape  sugar  or  xanthate  of 
soda.  Although  used  in  small  quantities  in  calico  printing,  it  never 
attained  any  commercial  importance  as  a  means  of  producing  indigo, 
the  cost  of  production  being  far  too  high. 

Many  synthetic  processes  of  preparing  indigotine  have  since  been 
devised,  but  the  one  which  stands  out  pre-eminently  from  a  technical 
point  of  view  and  the  one  which  ultimatelv  led  to  the  commercial 
success  of  the  synthetic  product  b  that  of  Heumaon  who  showed  in 
1890  that  indigotine  can  be  prepared  by  melting  phcnylglycocoll 

*  For  a  full  account  of  the  manufacture  of  indigo  in  northern 
Bchar  see  Ch.  Rawson,  Jotim.  See.  Dyers  and  Colourtsis  (July  1899)^ 
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(pbenylglyclnc).  CJI.-NH'CM,  COOH,  1 

■ucRiL  The  BiRini-Poiiu  (or  the  Buulafluic  ol  tyntbrlic 
indigo  q  TuphihaLcnc,  ChKi.  vhkh  it  ovdixd,  by  boliag  rth 

pKlhalk  inhydrtdt.  C<HilCO)iO,  which  it  tiKn  oinvrdrd  i'ria 
antio-uiinDbenutc  icid.  CiH.O'KiXCOiHl,  by  trotma.1  wiTh  in 
allaliM  bypochlnriu.  Thit  vM  it  ibcn  oiadcci&Fej  >iTh  n>,.ns- 
chlDTimic    acid    fa  form  phcDylelycDcoU-ORba-'-.Lr'-'' -:.       1.  id» 

C.H.(NHCH,-C0,H)(CO,Hl,  •rtiicli  on  bong  melTM  - .lie 

.lkili^UiiDdDi[ylicarid,&H,<'^}PJ'^C-C0,II.3ni.:.  ...ly 
tiiKnftBa£ouluDd|MMHvctino>Mioiy1;aH.<^|J^>>CH. 
BrallaHaeonditioalndarylitcDBvcTWdtiitaliKfigotine- 

Tbe  puecit  IheruuRof  procattet  for  bciiiM|  ibout  Ilv  coavenioii 
flf  Ibe  pheiylcjyiQK  or  iti  cubo]^tic  uainta  indokvlic  Acid, 

ituilhecfidenw  of  thit  opcruion  QDMraJt  Ibe  fwice  of  (be  aynthctic 
dyotuff.  CflfltM  tod*  hu  boea  prulictUy  givn  up.  bcui(  rtplacH] 
puily  or  vhidlv  by  cauidt  pouth;  in  additioB,  *it-*ii"t  wtlu. 


the  todiuin  ttli  of  ohict  G ,., 

dyeing  under  ibe  name  of  [ndigi 

dudat  IgenU.  inilit«iT    ' 

•>likiiiire(dllyiiill^. 


e  In  dyeing. 

inc  have  been  imnduced 
rdinary  indigo  in  ttidr  pi 
■hades  id  dycina.    They  1 


yieidi^  flai^  ol'ibe  'ntdllutc  j}< 
the  tanHMt  Tynan  purple  of  (be  J 
C.H,Br,N,(H.     A  new  depanui 


tbm  with  dihite  tdi  ykl 


aad  bflMunc)  iubKitiit[vcderiva(ivet  of 

"'   irhnenoidifleringeiientially 

._, ^med  to  be  fuer  ani  bnghicr 

by  FriedUnder  {Btr,.  190^  41,  p.  765) 

jnng  muter  obtained  ftoni  (he  colour' 

■        ■     iJ,  by  itniu  of  which 


ibdong- 

■in  1906 
iiphlhen, 

rich  alkali  and 


indoFyl.  &H.<'^>CH„  which 
la  cofiwted  by  aibaline  ODdation  in(a  thinodigotia,  having  (be 
uiiioliimionCJl.<^>C£<^>CH,.  Tbe  new  dye-MuRit 
therefore  analocDUt  to  IndicDtilK,  from  which  it  dilEcn  by  having 

ily  ciyitallind  from  boiurq;  t«niene»  and  form  rtddith 

rr^ftau  pottettiry  a  metaluc  reflex.     Thioindigo  tculei, 

obtained  tyatbetkally. 


Kown  crVftalt  pottettiw  a  metaluc  rcflc 
^.<  S*>C-C<gJ_>NH,  u  alB 
)oth  productt  come  in(D  the  nurlitt  in  the  ions 
ued  in  dyeing  Like  indigo  [tee  DvEiHc). 

^  Alrhoughbright  tbadct  of  blue  are  produced  wi 


■*>  linl  diKonred  in  i£6j  by  F.  Reich  and  Th.  Richia  (/*■> 
fur  frat.  Chtm.,  iMj.  ««,  p.  444)  by  duu  of  [ti  tpectra 
It  ocnifs  natonlly  in  vciy  imall  qoamJiiei  ia  linc  bkB 
and  il  bett  obtained  fnxn  loelallic  one  (which  coBUin*  ■  ib 

hydrochloric  acid  that  a  liltle  of  the  one  lemais 
when  on  MandiDg  lor  tocnc  lime  tbe  (Ddidm  is  p 
Ihe  undbiolvcd  linc  Tbe  crude  product  it  fie 
tine  ulu,  diuolvcd  in  niitic  acid  and  the  nitric 
by  evapontwn  with  mlpburic  acid,  after  which  it 
by  addition  of  amnHinli.  Tbe  piTdpitUcd  indi 
bconveited  into  a  banc  Hlpbile  by  boiLin(  with  a 

in  hot  Hilphurous  add.  This  lalt  on  anns  igniiioa  k>va  i 
retidue  ol  the  tcioiide,  which  can  be  convened  into  the  swul 
by  heatinR  in  a  current  of  hydrogen,  or  by  fu^on  with  aDdioa 
lC.VIinklcJliMrM.fllrfrai.Ckim^lU7.IBt,p.l}i).  India 
tsa  toft  malleable  Dieul,  (neliingat  ijj*  C.  Its qiecifcc fraviiy 
ii  I-4](  and  iuiptdfic  beat  o-os6fls{I'-Bunsm). 

Indium  aiidt,  InA.  >t  a  yellow  powder  which  is  foriBed  OB 
ignition  of  (be  hydrpiide.  It  it  reatlily  reduced  on  bcatii^  with 
carbon  or  hydrogen,  and  does  not  past  into  an  iinoluble  Ioib 
when  ifnited.  The  kydrmidt,  In(OK}i,  it  prepared.  Is  a  |cti- 
tinout  precipitate,  by  adding  anunonia  10  any  toliAlc  indiEii 
salt.    It  it  icadily  soluble  ia  caustic  potash,  bat  if>*rtliAl>  ia 

Three  chloridei  of  indinm  an  known:  Ibe  bttUmiit,  InCk. 
a  deliquncent  salt,  formed  by  beating  a  minme  of  the  oxide 
and  ciibon  in  a  cuuenl  of  chlorine;  the  i'utiMiir,  loCk. 
obLained  by  beating  tbe  metal  in  hydrocliloric  add  ^aa;  aad 
the  memoeklBridf,  InCI,  which  it  prepared  by  distilling  the  vapotr 
of  the  dinhloiide  over  melallic  indium,  Tbe  mono-  and  di- 
chlorides  air  decompoied  by  water  with  the  fomutiai  oi  tbe 
trichioride.  and  septnlion  of  metallic  indium.  Imdiwm  S^fiM, 
In±(SOili,  is  obiained  at  a  white  powder  very  siduhle  in  wiui 
by  evaporating  (he  Icioikie  with  sutphutic  acid.  Coocealiuiea 
oi  the  a()ueous  sntution  in  a  desiccalor  gives  >  depcsit  of  [i>ilah 
ol  a  very  deliqutsunl  tall,  H jD.(Sa).  8H,0.  An  fWiaa 
ammnium  alxm,  In.(S0,),'(NH,)^-2IH,0  is  known. 

The  aiomtc  weighl  of  inditmi  hai  been  determined  by  C 
by  R.  Bunsen  by  convrttiilg  tbe  metal  iuo  iis 


Olide.     Thiel 


r,  p.   I  us)  o 


analyses  of  (he  chloride  aiKf  bevnide. 
whilst  F.  C.  Malbeii  lAlat.J.CS..  190;,  ii.  jji)  obtaiatd  114  £1 
and  ii4'g(.  Indium  sails  can  be  recognited  by  the  daikblae 
colour  they  give  in  the  flame  of  the  Bunsen  bomei;  aad  by 
(he  while  boids  of  mclal  and  the  yellow  incnalaiKa  (oroMd 
when  healed  on  charcoal  with  sodium  carbonale. 

mDiVIDDALISli  {from  Lai.  Mm^Melii,  thai  which  it  ml 
divided,  an  individuid).  in  political  philosophy,  tbe  theory  d 
government  according  to  whicb  the  good  ol  ibe  ttaie  constia 

From  this  siandpoint.  11  conirasled  with  thai  of  the  vaiiae 
forms  of  totulism  (f.I.)  whicb  subordinate  Ibe  indinlul  la 
the  communily,  the  communily  as  such  is  an  anifaiB]  (railr. 
Individualism  ts,  however,  by  no  means  identical  with  egsisa. 
Ibough  egcasm  b  always  indlvidualislic.  An  IiMfindnaliH 
may  also  be  a  oinidentious  altruist;  he  is  by  no  ncans  henile 

hostile  lo  I  he  individual),  but  bcb<vp<*cd  to  nat«  iamfaact 
with  Individual  fcKdom  wherever,  La  Ui  'y*""^.  It  f^.  be 
avoided.  Thr  pririiriMliiiiiriifiiiiiimiiiliniiiiriilj  iiiiinBaiij 
one  of  degree,  and  both  "  individnalina  "  and  "  ntiabM  ' 
sie  very  vaguely  nttd.  nod  generally  it  Utat  of  rtpwth  by 
opponents.  Every  piaicUcal  potitldiD  of  whatever  potjt  mM 
necesiarily  combinaiahtsptegtuuiw  iDdividBalrak  ud  aotmlitf 
^Ireme  iadivlduillnB  ii  pore  anaidby;  « 
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ncU-betng  of  indivkluab.  Moreover  it  »  conceivable  under 
liven  drcttmsunces  that  an  individualist  might  logically  advocate 
neasures  ie.g,  compuboiy  military  service)  which  conflict  with 
individual  freedom.  In  practice  individualism  is  chiefly  con- 
cerned to  oppose  the  concentration  of  commercial  and  industrial 
enterprise  in  the  hands  of  the  state  and  the  municipality.  The 
principles  on  which  this  opposition  is  based  are  mainly  two: 
that  popularly  elected  representatives  are  not  likely  to  have 
the  quaUftcations  or  the  sense  of  responsibility  required  for  dealing 
with  the  multitudinous  enterprises  and  the  large  sums  of  public 
money  involved,  and  that  the  health  of  the  state  depends  on 
the  ocrtions  of  individuals  for  their  personal  benefit. 

IHDO-ABTAN  LAJIOUAOBS.  "  Indo-Aryan  "  is  the  name 
geDerally  adopted  for  those  Aryans  who  entered  India  and  settled 
there  in  prehistoric  times,  and  for  their  descendants.  It  dis- 
tinguishes them  from  the  other  Aryans  who  settled  in  Persia 
and  elsewhere,  just  as  the  name  "  Aryo-Indian  "  signifies  those 
inhabitants  of  India  who  are  Aryans,  as  distinguished  from 
other  Indian  races,  Dravidians,  Mundas  and  so  on.  A  synonym 
of  "  Aryo-Indian  '*  is  "  Gaudian  "  or  "  Gaurian,"  based  on  a 
Sanskrit  word  for  the  non-Dravidian  parts  of  India  proper. 
These  two  words  refer  to  the  people  from  the  point  of  view  of 
India,  while  *'  Indo-Aryan  "  looks  at  them  from  the  wider 
aspect  of  Indo-European  ethnology  and  philology.  The  general 
hiitory  of  the  Aryan  languages  is  treated  in  the  articles  Indo- 
EuxopCAif  Languages  and  Akyan.  Here  we  propose  to  offer 
«  brief  review  of  the  special  course  of  their  development  in 
India. 

Moft  of  the  Indo^Aryans  branched  off  from  the  common 
Aryan  stock  in  the  highlands  of  Khokand  and  Badaksban, 
and  marched  south  into  what  is  now  eastern  Afghanistan. 
Here  some  of  them  settled,  while  others  entered  the  Punjab 
by  the  vaiky  of  the  river  KabuL  This  last  migration  was  a 
gradual  process  eitending  over  several  centuries,  and  at  different 
epochs  different  tribes  came  in,  speaking  different  dialects  of 
the  common  language.  The  literary  records  of  the  latest  times 
of  this  invasion  show  us  one  Indo-Ar^an  tribe  complaining  of 
the  nninteUigible  speech  of  another,  and  even  denying  to  it 
the  right  of  common  Aryan-hood. 

The  Piidcn  Langnages.'-Btfort  proceeding  farther,  it  is 
advisable  to  discuss  the  fate  of  another  small  group  of  languages 
spoken  in  the  extreme  north-west  of  India.  After  the  great. 
fission  which  separated  the  main  body  of  the  Indo- Aryans  from 
the  Iranians,  but  before  all  the  special  phonetic  characteristics 
of  Iranian  speech  had  developed,  another  horde  of  invaders 
crossed  the  HindQ  Kush  from  the  Pimirs,  journeying  directly 
south.  They  occupied  the  submontane  tract,  including  the 
country  round  Giitral  and  Gilgit,  Kashmir  and  Kafiristan. 
Some  even  fdlowed  the  course  of  the  Indus  as  far  as  Bind,  and 
formed  coloniei  there  and  in  the  western  Pimjab.  Here  they 
mingled  with  the  Indo-Aryans  who  had  come  down  the  Kabul 
TaOey,  and  to  a  certain  extent  infected  the  local  dialect  with 
their  idioms.  How  far  their  influence  extended  over  the  rest 
of  India  is  undecided,  and  will  probably  never  be  known,  but 
traces  of  it  have  been  detected  by  some  inquirers  even  in  the 
dialects  of  modem  Marathi.  Those  who  remained  behind  in 
the  hiO  country,  the  whole  of  which  is  popularly  known  as 
Dardistan,  were  isolated  by  the  inhospitable  nature  of  their 
home  uid  by  their  own  savage  character.  They  seem  to  have 
had  customs  allied  to  cannibalism,  and  in  later  Indian  literature 
legends  grew  around  them  as  a  race  of  demons  called  PiSdcas, 
Apio^AYOi,  who  spoke  a  barbaric  tongue  called  Paiidti.  This 
u«iftag»  appears  now  and  then  in  the  Sanskrit  drama,  and 
Sanskrit  philologists  wrote  stiU^extant  grammatical  notices 
of  its  peculiarities.  These  show  that  it  possessed  an  extremely 
afchaic  character,  and  the  same  fact  is  prominent  in  the  Piiftca 
langoafcs  of  the  present  day.  Some  words  which  were  spoken 
in  the  oldest  time  are  preserved  with  hardly  a  change  of  letter, 
wlrik  fai  India  proper  the  corresponding  forms  have  either 
disappeared  aHogether  or  have  been  so  changed  as  to  be  hardly 
nco^iisable  at  first  sight.  The  principal  modem  Pillca 
h'*gnfgr*  nre  three  or  four  spoken  in  Kafiristan,  KhOwar  of 


Chitral,  Shini  of  Gilgit,  KlshmXif,  and  KOhistinl.  The  Isat 
two  are  border  tongues,  much  mixed  with  the  neighbouring 
languages  of  India  proper.  The  only  one  which  has  any  literature 
is  Kashmiri  {q.v.).  The  rest  are  entirely  uncultivated.  Their 
general  character  may  be  described  as  partly  Indian  and  partly 
Iranian,  although  they  have  in  their  isolated  position  developed 
some  phonetic  laws  of  their  own.    * 

Indo-Aryan  Classification. — The  oldest  specimens  of  Indo- 
Aryan  speech  which  we  possess  very  closely  resemble  the  oldest 
Iranian  (see  Peksia:  Langnage).  There  are  passages  in  the 
Iranian  Avesta  which  can  be  turned  into  good  Vcdic  Sans- 
krit by  the  application  of  a  few  simple  phonetic  laws.  It  is 
sufficient  for  our  present  purposes  to*  note  that  after  the  separa- 
tion the  development  of  the  two  old  forms  of  speech  went  on 
independently  and  followed  somewhat  different  lines.  This 
is  most  marked  in  the  treatment  of  a  nexus  of  two  consonants. 
While  modem  Iranian  often  retains  the  nexus  with  little  or  no 
alteration,  modern  Indo-Aryan  prefers  to  simplify  it.  For 
instance,  while  the  old  Aryan  stk  becomes  1'/  or  ist  in  modem 
Persian,  it  becomes  Uk  or  tk  in  modem  Indo- Aryan.  Similarly 
bhr  becomes  b*r  in  the  former,  but  &6A  or  6A  in  the  latter.    Thus : — 


Old  Indo-Aryan. 

Old  Iianlan. 

Modem  Persian. 

Hindi 

Uu^lar- 

braiaf' 

s*UIm  or  istdn 
b*rddar 

thdnO^  a  place. 
Mtfl,  a  brother. 

The  earliest  extant  literary  record  of  Indo-Aryan  languages 
is  the  collection  of  hymns  known  as  the  Rig- Veda.  As  we  have 
it  now,  we  may  take  it  as  representing,  on  the  whole,  the  particular 
vemacular  dialect  spoken  in  the  east  of  the  Punjab  and  in  the 
upper  portion  of  the  Gangetic  Doab  where  it  was  compiled. 
The  tribe  which  spoke  this  dialect  spread  east  and  south,  and 
their  habitat,  as  so  extended,  between  the  Punjab  and  the 
modem  Allahabad  and  reaching  from  the  Himalaya  to  the 
Vindh3ra  Hills  in  the  south,  became  known  to  Sanskrit  geographers 
as  the  Madkyadiia  or  "Midland;'  also  called  Arydtarta,  or  the 
"  home  of  the  Aryans."  The  language  spoken  here  received 
constant  literary  culture,  and  a  refined  form  of  its  archaic 
dialect  became  fixed  by  the  labours  of  grammarians  about  the 
year  300  B.C.,  receiving  the  name  of  Saihskria  (Sanskrit)  or 
"  purified,"  in  contradistinction  to  the  folk-speech  of  the  same 
tract  and  to  the  many  Indo-Aryan  dialects  of  other  parts  of 
In(Ua,  all  of  which  were  grouped  together  under  the  title  of 
FrAkfta  (Prakrit)  or  "natural,"  '*  unpurified."  Sanskrit  (q.v.) 
became  the  language  of  religion  and  polite  literature,  and  thus 
the  Midland,  the  native  land  of  its  mother  dialect,  became 
accepted  as  the  true  pure  home  of  the  Indo-Aryan  people,  the 
rest  being,  from  the  point  of  view  of  educated  India,  more  or 
less  barbarous.  In  later  times,  the  great  lingua  franca  of  India, 
Hindostani,  also  took  its  origin  in  this  tract. 

Round  the  Midland,  on  three  sides — west,  south  and  east — 
lay  a  country  inhabited,  even  in  Vedic  times,  by  other  Indo- 
Aryan  tribes.  This  tract  included  the  modem  Punjab,  Sind, 
Gujarat,  Rajputana  with  the  country  to  its  east,  Oudh  and 
Behar.  Rajputana  belongs  geographically  to  the  Midland, 
but  it  was  a  late  conquest,'  and  for  our  present  purposes  may 
be  considered  as  belonging  to  the  Outer  Band.  The  various 
Indo-Aryan  dialects  spoken  over  this  band  were  all  more  closely 
related  to  each  other  than  was  any  of  them  to  the  language  of 
the  Midland.  In  fact,  at  an  early  period  of  the  linguistic  history 
of  India  there  must  have  been  two  sets  of  Indo-Aryan  dialects, — 
one  the  language  of  the  Midland  and  the  other  that  of  the 
Outer  Band.*  Hoemle  was  the  first  to  suggest  that  the  dialects 
of  the  Outer  Band  represent  on  the  whole  the  language  of  the 
earlier  Indo-Aryan  immigrants, while  the  language  of  the  Midland 

*  Attempts  have  been  made  to  discover  dialectic  variatk>ns  in  the 
Veda  itaeu.  and.  as  oriffinally  composed  in  various  parts  of  the 
Punjab  widely  distant  irom  each  other,  the  hymns  probably  did 
conuin  many  such.  But  they  have  been  edited  by  complers  whose 
home  was  in  the  Midland,  and  now  their  language  b  fairly  uniform 
throughout.  In  the  time  of  As6ka  (250  B.C.)  there  were  at  least  two 
dialects,  an  eastern  and  a  western,  as  well  as  another  in  the  extreme 
north-west.  The  grammarian  Patafijali  (190  •.€.)  mentions  the 
fwjtfffy^  of  tfvfnrdisVTtT 
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was  that  of  the  latest  comers,  who  entered  the  Punjab  like  a 
wedge  and  thrust  the  others  outwards  in  three  directions. 

As  time  went  on,  the  population  of  the  Midland  expanded 
and  forced  the  Outer  Band  into  a  still  wider  circuit.  The 
Midland  conquered  the  eastern  Punjab,  Rajputana  with  Gujarat 
(where  it  reached  the  sea)  and  Oudh.  With  its  armies  and 
its  settlers  it  carried  its  language,  and  hence  in  all  these  territories 
we  now  find  mixed  forms  of  speech.  The  basts  of  each  is 
that  of  the  Outer  Band,  but  the  body  is  that  of  the  Midland. 
Moreover,  as  we  leave  the  Midland  and  approach  the  external 
borders  of  this  tract,  the  influence  of  the  Midland  language  grows 
weaker  and  weaker,  and  traces  of  the  original  Outer  language 
become  more  and  more  prominent.  In  the  same  way  the 
languages  of  the  Outer  Band  were  forced  farther  and  farther 
afield.  There  was  no  room  for  expansion  to  the  west,  but  to 
the  south  it  flowed  over  the  Maratha  country,  and  to  the  east 
into  Ocissa,  into  Bengal  and,  last  of  all,  into  Assam. 

The  state  of  affairs  at  the  present  day  is  therefore  as  fdlows: 
There  is  m  Midland  Indo-Aryan  language  (Western  Hindi) 
occupying  the  Gangetic  Doab  and  the  country  immediately 
to  its  north  and  south.  Round  it,  on  three  sides,  is  a  band  of 
mixed  languages,  Panjabi  (of  the  central  Punjab),  Gujarati, 
Rajasthani  (of  Rajputana  and  its  neighbourhood),  and  Eastern 
Hindi  (of  Oudh  and  the  country  to  its  south).  Beyond  these 
again,  there  is  the  band  of  Outer  Languages  (Kashmiri,  with 
its  Pisaca  basis),  Lahnda  (of  the  western  Punjab),  Sindhi  (here 
the  band  is  broken  by  Gujarati),  Marathi,  Oriya  (of  Orissa). 
Bihari,  Bengali  and  A^mcse.  There  are  also,  at  the  present 
day,  Indo-Aryan  languages  in  the  Himalaya,  north  of  the 
Midland.  These  belong  lo  the  Intermediate  Band,  being  recent 
importations  from  Rajputana.  The  Midland  language  is  there- 
fore now  enclosed  within  a  ring  fence  of  Intermediate  forms 
of  speech. 

We  have  seen  that  the  word  "  Prakrit "  means  "  natural " 
or  "  vernacular. "  as  opposed  to  the  "  purified  "  literary  Sanskrit. 
From  this  point  of  view  eveiy  vernacular  of  India,  from  the 
earliest  times,  is  a  Prakrit.  The  Rig-Veda  itself,  composed 
long  before  the  birth  of  "  purified  "  Sanskrit,  can  only  be  con- 
sidered as  written  in  an  old  vernacular,  and  its  language, 
together  with  the  other  contemporary  Indo-Aryan  dialects 
which  never  attained  to  the  honour  of  "  purification,"  may  be 
called  the  Primary  Prakrits  of  India.  If  we  compare  literary 
Sanskrit  with  classical  Latin  (see  Brandreth,  "The  Gaurian 
compared  with  the  Romance  Languages,"  Jottnud  of  the  Royal 
Asiatic  Society  id.  (1879),  387;  xii.  (x88o),  335),  then  these 
Primary  Prakrits  correspond  to  the  old  Itab'c  dialects  con- 
temporary with  and  related  to  the  literary  language  of  Rome. 
They  were  synthetic  languages  with  fairly  complicated  gramman, 
no  objection  to  harsh  combinations  of  consonants,  and  several 
grammatical  forms  strange  to  the  classical  speech.  In  the 
course  of  centuries  (while  literary  Sanskrit  remained  stereotyped) 
they  decayed  into  Secondary  Prakrits.  These  still  remained 
synthetic,  and  still  retained  the  non-dasucal  forms  of  grammar, 
but  diphthongs  and  harsh  combinations  of  consonants  were 
eschewed.  They  now  corresponded  to  the  post-classical  Italic 
dialects.  Just  as  Sanskrit  (and  the  Primary  Prakrits)  knew 
of  a  dty  called  KauSimbI,  which  was  known  as  K6sambl  to  the 
Secondary  Prakrits,  so  the  real  Umbrian  name  of  the  poet 
known  to  literature  as  Plautus  was  Plot(u)s.  Again,  as  the  Latin 
lactuca  became  lattuca,  so  the  Primary  Prakrit  hhakta-  became 
the  Secondary  bhaUa-.  In  India,  the  dislike  to  harsh  consonantal 
sounds,  a  sort  of  glottic  laziness,  finally  led  to  a  condition  of 
almost  absolute  fluidity,  each  word  of  the  Secondary  Prakrits 
ultimately  becoming  an  emasculated  collection  of  vowels  hanging 
on  to  an  occasional  consonant.  This  weakness  brought  its  own 
Nemesis  and  from,  say,  a.o.  xooo  we  find  in  existence  the  series 
of  modem  Indo-Aryan  vemaculais,  or,  as  they  may  be  called. 
Tertiary  Prakrits,  closely  corresponding  to  the  modem  Romance 
languages.  Here  we  find  the  hiatus  between  contiguous  voweb 
abolished  by  the  creation  of  new  diphthongs,  dedenuonal  and 
canjugational  terminations  consisting  merely  of  vowels  becoming 
~*^~'  Away,  and  new  languages  appearing,  no  longer  synthetic. 


but  analytic,  and  again  reverting  to  combinatioos  ol 
under  new  forms,  which  had  existed  three  thousand  yean  a^B, 
but  which  two  thousand  years  of  attrition  had  caused  to  vanish. 
It  is  impossible  to  fix  any  approximate  date  for  the  change 
from  the  Primary  to  the  Secondary  Prakrits.  We  see  vporadic 
traces  of  the  secondary  stage  already  occurring  in  the  Rjg-Vcda 
itself,  of  which  the  canon  was  closed  about  1000  bx.  At  any 
rate  Secondary  Prakrits  were  the  current  vemacolar  mt  the  time 
of  the  emperor  Asoka  (250  BX.).  Their  earliest  stage  vas  thai 
of  what  is  now  called  Pd/i ,  the  sacred  language  of  the  Boddhiais, 
which  forms  the  subject  of  a  separate  article  (see  Pali).  A 
still  later  and  more  abraded  stage  is  also  divuwd  under  the 
head  of  Pxakkit.  This  stage  is  known  as  that  of  the  Prakrit 
^  excdUnu.  When  we  talk  of  Prakrit  without  any  qualifying 
epithet,  we  usually  mean  this  later  stage  of  the  Secoodaxy 
Prakrits,  when  they  had  developed  beyond  the  stage  ol  Pili, 
but  before  they  had  reached  the  analytic  stage  of  the  modcn 
Ind»-Aryan  vernaculars.  The  next,  and  final,  stage  of  the 
Secondary  Prakrits  was  that  of  the  ApabkraMtu.  The  word 
Apabhraikia  means  "  corrupt  "  or  "  decayed,"  and  mu  applied 
to  the  vernaculars  in  contrast  to  the  Prakrit  par  rrrWInrt, 
which  had  in  its  turn  (like  Sanskrit  and  Pali)  become  stereotyped 
by  being  employed  for  literature.  It  is  these  ApabkrmkSas 
which  are  the  direct  parents  of  the  modern  vernacular.  The 
following  b  a  list  of  the  Indo-Aryan  vemaculare,  showing,  «hes 
known,  the  names  of  the  Apahkramias  from  which  they  are 
q>rung,  and  the  number  of  speakers  <A  each  in  the  year  1901 :— 


Atfthhmada, 

Modem  Language. 

Niisiberof 

SaurasSna «    \    . 
Avanta      :    *.     . 

ft           .          a          «          • 

Gaurjara    .     .     . 
^aunsCna  .     .     . 
Ardhamigadha    . 

Unknown  ..    .     . 
«•       •     .     . 

ft                   m           m           m 

Viicada     .     .     . 

MfthiriftiB    . 

Migadha  .     .     . 
tt         ... 

A.  LoMnage  of  Ike  MidUmi. 
Western  Hindi 

Rftiaathlni 
Panlri  Languages 
GujarltJ^ 
PaAjftbi 
Eastern  Hind! 

C.  Outer  Lanrmaga. 

(a)  Nortk-Wtstem  Group. 
KAshiniri  (with  a  Pilica 

bass) 
Kdhistifd  (with  a  Pttica 

basis) 
Lahndft  or  Western  PlafijibI 
Sindbl 

ib)  Souikerm  Lampuge. 
Mar&(ht 

(0  Eoilem  Group, 
Bihiii                   '^ 

Oriy» 

Bengali 

Assamese 

Total .     .     More  than 

40.7I4^>S 

Io^i7.7U 

9.439>9>S 
17.070J961 

»,t3M5> 

Xjw;.957 
(nakaovB) 

3.337^17 
3.494.971 

1M37399 

34.379.M 
9.iS7439 

-  I.3SO.S46 

219.7*5^73 1 

Of  these,  the  Pah&n  languages  are  offshoots  of  Rijasthial 
imported  into  the  Himalaya.  K&hist&ni  indodes  the  mixed 
diadects  of  the  Swat  and  Indus  Kohistans.  The  census  of  190X 
did  not  extend  to  these  tracts.  A  full  account  of  the  Apabk- 
raihSas  will  be  found  in  the  article  Psaxsit. 

Although  the  modern  Indo-Aryan  vernaculars  are  not  derived 
from  Sanskrit,  -and  though  all,  or  nearly  aU,  an  not  derived 
from  the  language  of  the  Rig- Veda,  nevertheless,  as  these  are 
almost  the  only  sources  of  our  information  as  to  whatt  the  Piimaiy 
Prakrits  of  India  were,  and  as  all  Primary  Prakrits  were  related 
to  these  two  and  were  in  approximately  the  same  stage  of  phonetic 
development,  they  afford  a  convenient  means  for  carrying  oct 
historical  investigation  into  the  origin  of  all  the  modern  Indo> 
Aryan  vernaculars  to  its  legitimate  conclusion.  At  the  sanx 
time  they  are  not  always  trustworthy  guides,  and  somctiires 
fail  to  explain  forms  derived  from  other  andent  oonteraponxy 
dialects,  the  originals  of  which  were  unknown  to  the  Vedk 
and  classical  literature.    A  striking  example  is  the  ori^  of  the 


v«7  amraaB  Imtin  ndS*  -t,  Thli  cwi  bt  meed  thrasih 
the  AtaUraikIa  -U  to  Ibc  Pull  -^i'.  Tbtn  all  Indiu  clua 
"  "■""  'u relatioiuhrp to  iht  Ci     ' 
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TV  Saiulrril  diphlhonp  SI  ii 


It  it  i) 


L   Indo-I 


uraiutba  kept  (live  is  IndU  fay  »nie  of  (he  Prlmaiy  Pnliriu, 
bui  [(Dond  both  by  the  didcct  (4  Ifae  Ki|-V«li  ind  by  litenty 
Samkril.  With  thii  nscrvalion,  ( ihon  cDinpiiii<»i  of  Siiukrii 
with  the  Snonduy  mod  Ttctiiry  Fnkiit  dewLopiiwnti  will  be 
ol  isteresl.  A>  the  Pull  utd  Prakrit  itagt*  are  lully  treated 
nDds  their  propcc  beadi,  very  brief  leference*  to  them  will 

A.  VKiiMar7.— The  CRHtnd  ol  an  the  vocabalariei  of  lh«  modFni 
Indo-Aivan  vcnuruLanLm.of  counet  the  vocatHjIary  of  Ai>an  Tadia 
ia  the  Vedic  period.    Thauiandi  of  wotdi  have  dncmdrd  from  (he 

chaB(c«  wbject  to  well-tinairB  phonetic  lawa.  Aa  many  of  theae 
lawiare  thpuDieforevrry  bnpiaRe^  it  followt  that  a  larie  t(ock  of 

Boden  rorma  of  ^F«T>^  T^  wnlv  which  salivea  believe  to  be 
(krived  frocn  Saiubrii  itidi,  an  called  by  Iheni  MlMsni.  <.(. "  havini 
'that'  [>c.  Saiukril. or.  moR correctly i  (he  Prlsury  PnkriO lor i(i 
oWl"  Aa  (he  lanliBB  of  the  Miilland  la  derived  Icom  the  oU 
diAct  of  which  SaniEritla  (h*  "  poliihed  "  focm,  it  iaapproidmBtely 
~  jeloiay thatit Bctpivcdfrom that fonnof «peech,andi(aiia(ive 
'      -    '      '      lenrinay  be  Hid  to  be 


ry  (aUovina  for  phooetie  dc 
aa  that  of  Sanikrit.    Bui  tU  - 

•pica  w<  meet  of  a 

illfyi>ot"coun(ry-l_ — 

'  ihe  old  Primary  i>rakrit  d 

i(.  Fliully,  owini  (o  the  ever-peeient  inRuciKeof  11 
v  been  for  many  fencrationa,  boa 
Some  of  (heie  borrowed  wordi  a 


un(ry-bom/'    Moet  of 


^lanniafeoi  .^-^-,-., _ 

Dployineflt  of  Cicek  and  Latin  worda  for  nli|i« 
lu  ihE  laneugei  of  Europe.    Other*  arc  techniCH 

iiwl  on  ^'plo^Df  kUfvd  inatead'  S*^'  Iwl  ""^nmtbl 
"Hvie  Sanikrit  wordi  are  known  aa  tofrnnw  or  "  the  nir 

Thesumberoftauaniueinploycdvaiii 

_     ^—, a>  Pan  jabi  which  have  litlh!  or  no  tilen 

and  in  the  epcich  of  (he  peaiaolry  all  over  India,  they  aie  few  i 
ber.  In  the  modsn  Uterary  Benfall  a  falae  uandard  of  literal 
!  hat  led  to  their  empkymenl  In  overwhelmini  numbcn.  and  If 
dy  viforoua  hoDie-apeeeh,  which  ia  itielf  capable  of  cvprFulr 

■^■viiy  eiwu^  under  (he  weight  of  iti  borrowed  plumca.    Tl 
icabulary  of  the  iDedefii  IndoJ^iyan  vemactilara  i*  tht 


S*Si'S 


B.  MMifiu.— The  alphabet  of  (he  Indo- Aryan  langi 
wtnlt.  the  Hme  Mt  (hat  of  Sanikrit  {q-rS),  and  rhe  ii 
BunliDa  adopted  ft"  ■'—  ' '-  '"- 


eqibuBed  in  the  proper  placei.    : 


'ia  coiuidera^y  ejitended  in 


nd  atlird  alphabetti  wl 


•  litafl  rfelai  aiodaHaudifaiui 

k  kh  (  >h^ 

c  (ta)  eh  <Kh)  i  (da)  th  (dih)  fl 

tlh^(|r^)dh(lh)){b« 

pphbbbia 

V.W" 

Special  Kninda  employed  by  particular  lanniaiea  are 
ia  Ike  aniclea  in  which  reference  it  made  to  them'     Hen 
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into  new  diphdionifa 
tfu.  The  pronuncia- 
'ltheEnilldi"ayt;' 


h<n.    If  the  latter  BkHii  it  take*  Ih 
;c<  there  ia  a  tendency  (o  throw  the  an 


vowel  after  an  accented  lylbUe.  ao  (ha(  it  la 
a>  afiogetlier 


j-^,  cif"ld  for  t6iajd.    In  1 


i>rl.  Thui,  for  Sanikrit  ksilo-,  a  hand,  we  have 
II  kaila-.  Tertiary  IKUk.  Some  tertiary  laneuagea 
j.i.l  luUA:  othere  (like  Cujafati)  have  only  Ulk: 

,Lh'iilj,iindertheinnuenceof  thePitaca  lancuafet, 
I'l.'  ..^rironant  without  compensatory  len[theninf. 
h\ilt     Asain.  many  lancuage*  of  (lie  Oa(er  Band 

V,  awid  aipntion.  10  that  Kathmiri.  Maiathl, 

: ,  hive  hi$.    It  it  wdl  known  (hat  the  Iranian 

I J  l\.    TheTteiary  Pnkrittof  the  Outer  Band 

I  III'  ulry  in  laniovnanf  *  dbilant.    The  north- 

' ''  in^  it  toilatin  F^tvtan.  Harathichanyeajto 
.  .11'!-.,  ind  thenmccliangeDceuraLnBenialiindie 

i'l<  >'jndcdaibilan(.    EanemBeonliandAHamne 


;  and  <  and  ck  often  bRome 
-^.nipie  r.     inua,  tne  Midland  cdkor.  a  tervanr, 

■  In  Mara(hi.  and  (he  Midland  iidck.  a  &(h,  ia 

riihi.  BenEatiand  Aatameae. 

ri  lie  lateit  ataie  of  (be  Secondary  Piakri(t  the 

-  iij  dinppear.  and  in  (he  (crtiary  itace.  eicep[ 
iilii,  it  it  nearly  altooether  wanting.    Eltewhere 

i^'^i  gram  matiol  gender.  aidittinctfnjmteKual 
.ri  •;  ai  entirely  at  it  hai  in  Engliih,  TV  dual 
>  Milan  into  dliuie  in  the  Secondary  Pnkritc 

r.i  tomlnaiiveand  theobliiiue.  Theladerian 
'iL'  .lid  of  hclp-wonlt  called  pottpotiliont-*    l(  ■< 


id  j(Urd,  a  hone,  haa  in 


r.  ^rii^ifjea  employrd  arc  all  H 


a  diacuitcd  in  the  article 
n  Ar  WifiB  AwOnfiittMm 
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and  bencc  temei  fornKcl  will)  Ihem  pariicipln  imutt  be  conMnicd 
pitHvdy.  Thui.  iBKad  of  "  I  Mnick  bini  "  wc  nuH  uy,  tithcr 
he  wualnicl(lvBKi"orelH(uppcnDnaLI)r)"  it  wu  ttnick  b/ me 
with  refeRRce  to  hfaiL"  So»lorsQkatrintiiive  verb  web4vf,eilher 
"  [amcone/'or  "it  bEoneby  me-"  Id  the  lancmgeoT  the  Midland 
tlili  it  quiu  iiniiile  iid  dev,  but  in  tboee  «(  (he  Outer  Bind  tiK 
■ubject  (in  the  iiutnunentil,  or  ■■  it  ii  unially  ailed  "  eeent  "  cuel 
kindialedby  neuuolprwKimiiuiwffiKeiattaciiedtolBetHrticiple 
or  luidliuv  verb;  thiu  (%n|^i}  wtarila+am.  itrucli-l-by-nM, 
btatmnmuriiim.l  Mnick.  lanicDcueiall  memory  of  the  psHive 
meaninf  of  the  participle  it  kiet  by  the  eutem  lanfium,  and  il. 
together  with  uw  ApprDpriate  pronomiml  luffiice*,  becomet  in 
Appeonnce  end  in  pnctical  uie  %n  onlinary  p«ic  tenie  conjitftted  e> 
in  Ijtin  or  in  Saiukril.  Il  iauluunceof  revernaa  to  tfce  oriitinal 
tyiKi  fint  aynihetic,  then  muiylic.  sad  ihen  min  t  new  tynlhelic 
conjUEition-  IntliKOIbeflanfuixciof  the  Outer  Band.  lite  memory 
of  tbe  puaivv  mure  of  the  paiiidpte  !■  letoiacd.  aiihouEh  the 
conjuEition  11  u  tynlhctic  M  in  ttw  EJuI,  uid  the  nibjecl  hu  to  be 
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(1871-1879);  A.  F.  R.  Hoemlf,  A  Cro  . —  ., . 

amfoMd  wilk  Ot  Mitr  Omdinn  Lunpuita  (1880):  K.  C.  Bhi 
■lailiit.  "The  Phonoloeyof  the  PrakntioT  Nortliem  InJia,"  in  t 
JnnaleJUuRewlAlSaiiSiiciaj  (Bombay  SnDi:li}.  vol.  XVII., 

Inw'  XVl"  o(  ihe  Sme  '/rmr*J>Tand  G.X'cJfc^^,  «Byi ''  I 
the  Phonology  of  the  Modern  Indo-Aryan  Vernacu(.ir» "  in  t 
Zeiisdtn/l  dtr  dtnUckfn  ttargtrnJattiliukeii  GaeUithaJI,  vjla.  "liK., 
(i89s-iio6).  393.  I :"  On  the  Radical  and  Participial  TiniHof  t 
Modecn  Indo-Ai^n  Vemaculan"  in  tbe  Jnmiil  c)  tin  Alia 
SacKty  tt  Stnti'.  voL  liiv.  (1B9S).  part  i.,  351;  and  On  cent 
Suffiu.  in  the  Modern  Indo-Aryan  Vemaculan  "  in  tli.  Ztiluk. . 
far  Kribidmit  SpratMaricliMnt   (19D3),   p.  171.    The   teneni 

ubject  of  Ihii  article  o  ducuBed  al  jreater  length  in  chi -■  '• 

IhtH^torlm  lit  a*nttiif  India.  igoUC  '  '     ~ 
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INDO-CRINA,  PRBMCH.i  The  gtognphlcal  denomltuition 
oi  French  Indo-China  include!  Ih*  prolecIotiMs  o(  Annira, 
Tongking  and  Cambodia,  the  colony  of  Cochin-Chini  and  part 
of  Ihe  Laos  country.  la  igoo  (he  oewly-acquired  lerrilory  of 
Kwang-Chow  Bay,  on  Ihe  coast  of  China,  wai  placed  under 
Ihe  aulboiily  of  the  govemor-general  of  Indo-China.  Cochin- 
China,  a  geognphical  definition  which  fonnerly  included  all 
Ihe  countrieJ  in  the  Annameie  empire — Tongking,  Annam 
and  Cocbin-China — now  tignifica  only  the  French  ojony,  con- 
siiting  of  [he  *'  soulhern  provinces  "  originally  conquered  fiom 
Annam,  having  Saigon  ai  iu  capital-  in  iia  cnlitety  Fnnch 
Indo-Cbina,  Ihe  easlem  portion  of  Ihe  Indo-Chinoc  peniuaula, 

is  bounded  N.  by  China,  on  which  aide  Ihe  fnntien  have  been 
delimiicdi  E.  and  S.E.  by  (he  Gull  of  Tongking  and  Ibe  China 
Sea;  W.  by  Ihe  Cull  of  Siam  and  Siam,  and  N.W-  by  Burma. 
The  am  is  esiimaicd  at  about  290,000  sq.  m.,  with  a  population 
of  17 J  milliooa,  of  whom  75or8o%aie  Annamcsc,  The  French 
inhabhanis  Dumber  about  13,00a. 

71ie  configunliOD  of  Ihe  counlry  is  delennined  by  two  riven 
ol  unequal  importance — Ibe  Mekong  and  Ihe  Song-Koi — and 
4  continuous  chain  of  nwuntaina,  an  ofishool  of  tbe  great 
Chinese  group  of  Vun-nan,  which,  making  aMouble  curve,  forms 
an  immense  S.  South  and  vest  of  this  mountain  chain  Ihe 
country  forms  pan  of  the  Mekong  basin.  To  Ihe  north  and 
northeast  ol  tbe  chain  ibe  valley  ol  Ibe  Sons-Koi,  or  Red  rivet, 

'^alnAHiiAH.CaiaoiiiA.CocBiN-CHtHAiKwaHC-CBOwBAT, 


conslitules  olmoat  the  whole  ol  Tongking,  ol  whi«fa  its  ddta 
represents  Ihe  mosl  fertile  and  pc^lous  it  not  Ibclarscst  ponjeo- 
Tlie  small  mountainous  provinces  ol  Lang-Son,  Thal-Ke  and 
Kao-Bang,  however,  belong  geographically  to  the  Si-Klang 
basin.  OnlheeasIlhetmallprovinceolMon-Kay.onlbeboideis 
of  Kwang-Tung.  forms  a  liiile  basin  endoied  between  the 
and  Ihe  sea ;  on  the  loulh  the  province  of  Thaob-IIaa. 
although  crossed  by  ihe  small  river  Song- Ma,  lonni  tbe  olieinitj 
of  Ihe  Red  tiver  delta  and  belongs  to  il,  [he  Iwo  rivers  being 
uniled  al  some  distance  from  the  sea  by  a  natural  duumd  lonnal 
by  the  jundioa  of  a  nonbem  brandi  ol  the  Song-Ma  with  a 
southern  branch  of  Ihe  Bong-Koi.  Tbe  Red  river  deKeuds 
from  Ihe  mounliins  id  Yun-nan,  rising  near  Tali-fu  between 
deep  and  inaccessible  surges,  and  becomes  navigable  only  on 
ill  entry  into  Tongking.  Means  have  been  [aken  lo  reukr  il 
available  10  sleam  launchea,  and  in  consequence  of  an  agimmul 
between  the  stale  and  Ihe  Compagnie  des  CorrcspowUnces 
Fluviales  a  service  of  steamers  is  provided  from  its  monlh  Is 
Lao-Kay.  Near  Hung  Hoa  the  Red  river  recdvo  its  [wo  cUiJ 
Iribulaiies.  [he  Black  river  from  the  plaleaus  of  [he  weM— Ihe 
land  of  the  Muongs—and  the  Gear  river,  one  of  the  largesl 
of  whose  tributaries  isauea  from  (he  Ba-Bc  lakes.  Tbe  Blict 
river  is  navigable  for  a  consldenble  dislance,  the  Clear  river 
only  from  Tuyen-Kwang.  Between  the  basins  of  Ihe  Soof-Kei 
■nd  tbe  Meki         ■       ■    ■      •  ...... 


of  country  little  known,  allbough  sr 
(rade-roulo  tnvene  It,  tbut  placing  the  Laos  csunli] 
communialion  wilb  Tongking  and  Annam.  Id  abou[  19 
[he  mounlain-ridge  apptoachs  Ihe  sea  and  runs  pualld  U 


hi  of  moimlain  streams,  and 
Ecn  land  and  sea  b 
The  high  valleys 


iriginally  belonged  lo  [he 
ich,  although  invaded  aivt  occupied 
by  Siamese,  formeriy  eilcndcd  to  [he  banks  of  (he  Mekoeg. 

Tlie  Mekong  valley  includes  Laos,  Cambodia  and  (he  greUei 
part  of  Cocbin-China.     Tbe  Mekong  (fi.)  it  one  of  the  UipA 

canal  wi[h  Ihe  Saigon  river  (fed  by  the  Don-Nai  and  Ihe  tws 
Viico  rivers),  which  is  navigable  by  Ihe  largest  wanhipi,  nnder- 
ing  Saigon  (he  most  importJint  natural  port  of  lodo-Chiika- 

Cmfucy.— Tbe  dellaic  tncti  of  the  Mekong  and  Red  rrv  an 
composed  of  alluvium  fgenenllj'  silicinii  clay)  depoeired  bjf  the 

lormalion,  the  framework  being  almoil  alws}^  schiitsof  ancieHdatt. 

lonnably  in  plam  ^oni-Son.  Ke-Bao.  Hon-Cly).  CarbonOeina 
loimationi.  In  Ihe  upper  part  of  [he  Red  livec  valley  rich  depgekS 
of  coal  have  been  found  between  Ven-Bay  and  Hai-Dw^.  il  a 
considerable  tract  of  Tertiary  rock.  Limestone  occurs  alio  in  ike 
valley  of  the  Mekong,  forming  an  eidenwve  hhujt/  in  the  diflrict  ii 
Ukhon  and  in  the  baiinaof  ihe  Nsm-Ka-Dinh  and  Nam-Ho-Bn. 

of  Lakbon  ih^ncfnTiissK.  and  fM^tm  found^eewnl 
districts.  Thenalivescolkclilin  verymiallquantitiesbya  wuhng 
proce**.    In  the  lateral  valleys  of  [he  Mekong  copper  and  tie  are 

HhT-Bun,  tl 
Layers  of  sp 

Clininlj,— The  climate  of  IndoChina  a  that  of  an  iMer-fiemd 

and  northern  rniont  ia  marked,  as  regards  both  tetBpeniure  and 
meteorolnty-  Coehin-China  and  Cambodia  have  very  regular 
vaKni.  corresponding  with  Ihe  nwnioana.  The  Danh-eMcitr 
mpnaoon  blowi  from  about  the  ijih  of  October  10  ihe  lyhofAjiA 

I  (his  line,  varying  hut  dighily  Irom  78-8*  to  Sa.ft*  F.  by  day  la  1? 
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1.  Thii  Ii  tbi  dry  muii 


TV  diimie  of  Annai 


k  (he  mMik  w  vliicli  the  (ypbnn 
June  lalv  ■■d  Ai«iHt— the  IV" 
■ad95\  The  nil hu,  *- 


jn  the  hiihUni^  where  whii 


III  dcEp  viJIrt-iaiHl  hifh  bilU  ni 


m  Ihc  ijih  o(  April  lo  Ibe  IJth 

ipcfilun  be*ow  »'.    Sfpcpmbgr 
blom.    Durini  thi  dry  miDn— 

^.    ITw  t«npmtui»,  lowmd  by 

iBd  thenn,doHiKMrwiboveTS' 
Mu.  aad  to  M-6*  urf  •»"  "'S' in 
■  DCGuionally  Men. 

bs.    Tbe  Icopcnti 

i"iei  fat  •tv*f»l  di; , 

■Aflv  firlrB.    Tlx  Laos  i 
liiodtimokrudr 

Amd  dnrf  FJartL. — Frflm  Ihp  paoutnu  cullivaKd  diUrictm  wiL 
■niBub^   «CT   plffltUut.    havr    rrtmd   fowafdt  the   woodnl   Hin 

berdt of  ckplwntt,  the  rhjnoccroe  (one-  ind  two-hDmed;  rhiiwcera 
Iwn  m  mfkrmi  u  a  "  medirine  ").  ii|er.  paniher.  brown  bni 
IRe-tHr.nanlKytandrmlB.iLina'if  which aiT the  niuih  ni.  (he  nln 
(11  and  Ihe  wOi.  or  nt  found  in  Ih*  rice-faWi  o(  the  hi|M>ndi 
in  whicb  k%  lavui**  w  convdenble'  In  muvntain  <Hiineti  (h 
Inpard,  wiM  boaranddHraiv  found,  and  in  the  neighbourhood  o 
■ubiutton  the  lifer-cat  and  ichnninoo.  The  buffalo  ■•  coninionl; 
fiMiid  wild  in  LaDa;uadoiM«icated  animal  ilalfoholdtrnproRiinen 
phce.  The  lebu  bull  if  med  for  trmnwort  Dumoie*.  Attemmt  ti 
aaEiutlie  Ibc  Arab  be 
"ina  have  (ailed.    The 

eUeiNinaplIeodheit 

lb  tbe  woodeocb,  peneock  and  ni 
— '- --id  manhea.    Tliegc — 

uhave  bteomc  eiL  ,  

nam  of  Ihe  Metconi.  which  attain  a  lenilh ' 
ti  appneiaud  by  ine  Annamete  at  food)  ' 

rronjkini.    The  Mcli< 


nt  crap.  iiappTDiiniHly  t.jjpi 
refMaMc*  have  been  inlmduc 


t,  tobacco  and    .__._._ 

I  incomparabty  the  mo4t  im- 

d  into  Tontliini.  >nd  with 
CKample — uKreed    perfect  I  y. 

Mevum  lanen  lo  ivnire  tat  munopdy  of  opium  have  notlbly  in- 

cnaaid  Itc  mllivwion  a(  the  poppy. 

PttfU. — Tbe  pcfHilatioD  <■(  French  Indo-Chjoa  Fallt  into 
tre  chief  diviaiou— tbe  Annamex,  Forming  ihc  bulk  of  tbe 
populalioo  ip  Auiara,  Ton^nf  and  Cothin-Cbiua  and  Eout- 
Ulbi  o(  Ibat  of  the  wbok  counliy;  Ihe  Khmen  oi  Cambodiiui; 
the  Chams  of  toulbeni  Anuco;  the  Thaii,  including  tbe 
Laolianti  and  ibe  aulochlboiMUl  Icibt*  cta«ed  by  Ibe  oLher 

ioierior  by  the  now  dominant  ncei.  tbeie  older  people  have 
Billed  and  blended  vilh  the  peoples  whom  Ibey  found  there, 
and  new  Iribet  have  ariKa.  Inierraingied  with  fufiiivn  from 
Chiok  Annan  and  even  Siam.  In  ihe  nonta  of  Tongkini 
people  of  LacH  origin  occui — the  Tb6i  nund  Kaobang,  tbe 
Uuonp  in  tbe  mountaiu  botdcring  tbc  Red  river.  When 
■iied  witb  CbiHt  tbe  Muenp  «nd  the  Tb4t  an  knovn  ai 


Ibe  Hung-dana.  Mlnj  and  Uieiu.  Tbe  Muongi  are  bigger  and 
■Ironger  than  the  Annuneie,  thdr  eya  often  almoM  ilralBht. 
They  have  iquan  foceheads,  luge  facet  and  prominent  cheek- 
bones. In  the  centre  and  south  of  the  Indo-Chineae  mounlaio 
chain  are  Found,  under  a  raultipUdiy  of  namci— Pbon-iayi, 
Souit,  Bah-nan,  Bolovens,  Siieogt,  Hon,  Kongi,  Jkc. — people 
o(  MaUyin  ixigin  miied  wiib  all  the  nu»  of  Indo-China.  Laoi 
ii  inhabited  by  an  eneotiatly  tniicellaneoui  population— falling 
into  three  main  group*— (be  Thai*;  varioui  aboriginal  peoplet 
dased  u  Kbl*;  and  the  Hooa  and  Yaoa,  tnlia  of  Chinese 
origin. 

Jlififiu).- The  Aonatnae  teli^oa  b  a  aomewhat  vague  and 
very  tolerant  Buddhiun.  which  in  practice  reaolvn  ittelf  chiefly 
into  the  vorship  of  inceltors.  Certain  ceremonies  performed 
in  Cimbodia  roembte  dtManlly  tbe  Brabminical  cult.  The' 
Ronun  Cilholic  religion  has  been  introduced  by  miuianariei. 
The  coune  of  iu  history  hat  not  been  free  from  caliKrophei 
and  accidents.  There  is  an  apoatiJical  vicariate  in  Cochin- 
China,  one  in  Cambodia  and  several  mitaion  ttalioni  in  Tongking, 
Two  of  these  miisiont  are  mainly  conducted  by  Spanish  priestL 

^dMJ«ijfro/i»ii.— Before  taking  its  present  form  (be  govern- 
mental organiution  of  Indo-China  underwent  many  changes. 
Originally  Cochtn-China.  the  only  French  postestion  in  tbe 
penlniula,  wasa  colony  directly  administered,  like  oiher  colonies, 
by  the  ministry  of  marine,  and  its  earliest  govemon  weT« 
adminll.  Later,  as  Further  conquests  were  efFccled,  Tong- 
king and  Cambodia  were  subjected  to  the  rigime  of  a  protect- 
orate tomewhal  ill-defined,  and  placed  under  the  authority  of 
rpudenU-genenL  The  teat  of  Ihe  resident-general  of  Tongking 
was  at  Hawii  of  Cambodia,  at  Pnom-Fcnb.  Tbe  govern- 
ment of  the  coloniej  having  been  Innsfened  (1SS9)  from  the 
minitiry  of  marine  lo  the  minbtry  oE  commerce,  and  in  ig<H 
to  the  newly  cte«led  ministry  of  Ihc  colonies,  the  conlrol  oF  the 
miitenciet  piited  gndually  into  the  bands  of  dvil  agents. 
Cochin-Chini.  which  already  by  the  decree  of  Ihe  Bib  of 
February  1S80  had  been  endowed  with  a  colonial  council,  had 
a  municipality,  a  chamber  ol  commerce,  and  even  a  deputy 
in  the  French  pariiamenl.     There  bad  thus  been  three  dilllncl 

decrees  oF  the  i;lb  of  October  and  tbe  3rd  oF  November  18S7 
the  unity  ol  Indo-China  was  determined.  By  decree  o(  October 
the  post  oF  director  of  the  interior  oF  Cocbin-China  wai  done 
away  with  and  replaced  by  that  of  lieutenant-govemor  under 
Ibe  immediate  authority  of  a  governor-general.  The  Functions 
and  powen  oF  the  latter  official  were,  however,  but  vaguely 
defined  before  tbe  decree  of  the  list  ol  April  1891.  which  con- 
Ferted  on  M  J.  M.  A.  de  Laneuan.  appoinied  goveroor-getteral, 
the  moti  meniive  powers.  The  reridenii-general  of  Tongking, 
Annim  and  Cambodia,  and  the  lieu  tenant -governor  of  Cochin- 
China,  as  well  at  the  miliiary  authorities,  were  pbced  under  him. 
But  ihit  change  of  policy,  which  put  an  end  to  the  system  of 
eipeditioni  and  minor  n:"  '  ... 


»  of  the  T 


.0  Ihe  m. 


combining,  secured  the  abrupt  recall  of  M  de  Lanessan  on  (he 
2Qth  of  December  iS«4.  The  decree  of  the  iiW  of  April  ig«i 
was  not,  however,  revoked,  but  the  powen  it  conferred  were 
restricted.  Alter  the  appointment  of  M  Doumcr,  wcceuor 
to  M  Rouitou,  who  died  on  ihc  lOih  of  December  iSg6, 
(hit  decree  wat  again  put  in  force  on  the  former  scale,  and  in 
1S9S  it  Wat  lupplemenled  by  the  decrees  of  the  3rd  and  3itt  of 
July-t  which  definitely  established  tbe  polilical  and  financial 
unity  cl  Indo-China.  The  govemor-gencral  is  tbe  sole  inter- 
mediary between  tbe  Indo-Chinese  Union  and  the  home  govern- 
ment, Ibe  powen  o(  which,  with  Few  rertrictiont,  are  delegated 
to  him.  A*  Mpreme  idminiHniive  and  military  authority, 
be  directly  controls  Ibe  civil  services,  and.  though  piohibiied 
From  commanding  in  the  beld.  ditposcs  of  the  land  and  Ki 

powen  must  be  cairied  on  uiKfer  the  authoriaation  and  sur- 
vejllancc  of  tbe  home  authorities.  The  governor-general  ii 
Uaislcd  by  tbe  Superior  Council  o(  Indo-China,  whicb  meeli 
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monthty,  ind  is  rtorsiniitd  by  ibe  dtCR«  ol  Ihe  Sih  eF  Auguii 

iSgS  ii  conrpotcd  IS  ioUam:  the  govcnHu-gcnenl  (prtsidcni) 
tbe  gencraj  connnsi^ing  sa  hetA  ol  the  Iroopi;  the  reoT'SdinirK 
commanding  1h«  naval  iquadron  of  the  Far  East  ^  the  [jeulenanl 
govemot  of  Cochin-Cbina;  the  nsidenls  supetiot  ol  TorgLing 

the  director  ol  the  conlrBli  finoHcitr;  the  head  ol  ihcjudicia 
■ervice  o(  Indo-China;  the  director-genera]  ol  the  custom' 
and  eiciM  ol  Indo'China;  the  direclotvgenetal  ol  agriculture 
forests  and  commerce;  ol  public  vorks;  of  posts  and  telegraphs 
ol   health;   and   ol   public   instruct  ion;   the   treasurer-genera 

ol  Indo-China;  the  director  ol  the "       * 

the   president   ol  tlie  colonial   c 
pretidenli  ol  the  chambers  ol  ci 


ochin-Chins 


and  CochiD-China; 
ndicaies  the  dep»n- 


ai-Phong;  the  presidenli 
■nd  agriculture  of  Annam  and  Cambodii 
the  chambers  of  agriculture  ol  Tongking 
fourinflueniial  natives;  Ihe  chieloUhecabii 
general't  secretary.    Thb  list  sufficiently  i 
mental  services,  by  means  ol  which  the  gc 
carried  on.    Tbe  Superior  Council  mecK  not  only  at  Hanoi, 
the  seat  ol  the  govemnitnt,  but  also  ai  Saigau.  Hut  and  Pnam- 
Pcnb.     It  delegaiM  its  povm  to  a  "  perminrnt  commission  " 

attendance  ol  the  local  lulhorilies  ol  icgioDS  olhn  than  those 
In  which  ihe  place  ol  meeting  is  situated.  The  Superior  Council 
meets  annually  to  receive  \hc  general  budget  and  the  local 
budgets  which  "  must  be  accepted  by  ihe  governor-general  at 
a  sesuon  of  the  Superior  Council."'  It  must  also  be  consulted 
on  Ihe  distribution  ol  military  credits,  and  on  the  credits  to  be 
devotedlopubllcworki.     The«      "'  ' 


of  the  publ 


lunicated  to  il 

Istry  of  the  colom 

'cDunciloIdeCenci 
Ihoriliet 

by  a  court  of 
re  iSjS  the  ad 

appal  and  a  certs 
appeal  al  Hanii.  a 

outlay  of  money,  is  depenr 


eiiabllthtdanecourlolappeairarFrendilnda-China:  . 

commerce  are  cbiabliihcd  at  SaLOon,  Hanoi  and  Hai'Phong.  There 
■re  eouns  of  first  intiance  at  Siuon.  My-Tho.  Vinh'Long.  Den-Tre. 
Chau-Doe.  Kantho.Soe-Trang.Tra.vinli,  Loflg-Xuyen  Tor  Cochin- 
China,  at  Pnon-Penh  for  Cambodia,  anii  al  Hanoi  and  Hai.Phoi4 
lot  Tongking.  TheK  eouns  are  lupplemenled  by  jh(m  ii  pait 
in  Coehin-Ciuna.  and  iKcreanJKiHJefaHalNam-Dihh  (Tongking) 
..*... tiiFwhcre  in  tbe  protectontes  the  residents  perform 

ikini.    There  are  criminal  courts  al  Saigon.  My-Tho. 

id  Long-Xuyen  In  Cochln^luu.  al^Hann  in  T^k>~ 


Cnril 


,?n5i: 

CocUn-China 

^"^^il^f?; 

^t  th^unl^  tim?.  ohe^'e™  F^"h'^bieci'a^ 
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United  IGogdom  came  Moond  (284,277  tons);  Germany,  third 
(2M.615  tons). 

C»wtmerc€. — ^The  value  of  the  trade  of  French  Indo-China  increased 
from  £6.796,000  in  1896  to  £i6,9;)3.ooo  in  1905.  iu  average  annual 
value  lor  the  years  1896-1905  being  £12.313.000. 

The  following  table  shows  the  movement  of  commerce  in  1905 : 


Imports. 

Exports. 

Toul. 

r ranee     .     •     •     • 
r  rench  colonics  • 
Foreign  countries    . 

ToUl.     .     .     . 

4.314.586 
163.568 

5.704.»57 

£ 
I.a33.a95 

76,855 
5,440,156 

5,547.881 

240.423 
11,144.413 

10,183.411 

6.750.306 

16,932,717 

In  1905  the  principal  foreign  countries  from  which  goods  we*% 
imported  were: 

Hong  Kong  ,      •      •      •      .for  £2.47^.882* 

Singapore             .       •      •       .       „  598.449 

Chtna  and  Japan.       •      .      *      ,«  1,473,704 

Burma  and  Sum .      •      •      •      ,»  289.542 

The  British  Isles .       .      V      .      „  141.381 

The  United  Sutea       .       .       .       „  126.425 

The  principal  countries  to  which  goods  were  exported  were: 

Hong  Kong for  £1.706.507* 

China  and  Japan .       .       .       .      „  497.288 

Singapore «  360.510 

Burma  and  Siam .       .       .       .       ».  80,071 

The  British  Isles  .       .       •       .       „  55.539 

The  principal  imports  were: 

Wheat   ....*.-  for  £214,156 

Rice n  226,755 

Raw  opium •  271,582 

Raw  cotton 167,020 

Wine      .......  340.037 

Fit  coal »  3o6.22t 

PMrokum. n  388,163 

Cold „  203.369 

Iron  and  steel      .      .      •      .      t*  353.214 

Tin N  526,428 

Cotton  thread      ,      »      ,      .      „  673,040 

lute  tissues „  254.255 

Cotton  tissues      ....,«  922,250 

Silk  tissues „  241,113 

P*per 344.633 

Mcul-work I,  1. 170.576 

Arms,  powder  and  ammunition.      „  170,88a 

The  principal  exports  were: 

Dried  fish,  salt  and  smoked      .    for  £i5MiS 

Rice ,  3.848.389 

Pepper 214.297 

Pit  coal »  182.077 

Tm ,  553.914 

CoctoD  thread 421.162 

The  customs  tariff  is  substantially  the  same  as  that  of  France, 
•evcfc  import  duties  being  levied  on  foreign  goods.  French  goods 
p»y  no  import  duty  and  goods  exported  thither  are  exempt  from 
export  duty,  with  the  exception  of  sugar,  which  is  regulated  by 
special  legislatMm,  and  of  various  other  colonial  producu  («/.  coffee, 
tea,  vanilla,  pepper)  which  pay  half  the  duty  a|>plicable  to 


origin,  come  nom  Trance.  China,  Japan  and  Singapore  arc  the 
other  chief  sources  of  imports.  The  Bank  of  Indo-China  (capiul 
/■  ^4CMKK>)  besides  receiving  deposiu  and  discounting  bills,  issues 
bank«notcs  and  has,  till  19120,  the  privilege  of  lending  money  on 
•ecurity. 

C«M«nM«calJi0Sf.— The  railway  communications  of  French  Indo- 
Chiaa  comprise  lines  from  Hai  -  Phong  to  Lao  -  Ka^,  continued 
tbeooe  via  the  Nam-Te  valley  to  Yun-nan;  from  Hanoi  northward 
to  Lang-Son  and  south  to  Vtnh:  from  Tourane  to  Kwang-Tri  via 
Hu6  and  from  Kan-Tho  (Cochin-China)  to  Khanh-Hoa  (Annam)  via 
MyTho,  Saigon.  Bien-Hoa  and  Jiring  with  branches  to  Phan-Tiet 
and  Phan-Rang.  The  three  last  are  the  completed  sections  of  a 
liae  which  will  unite  Tongking  with  Cochin-China.  The  towns  in 
the  deltas  of  the  Mekong  and  Red  river  are  united  by  a  network  of 
canala.  The  mandarin  road  following  the  coast  line  of  Annam 
cunnects  Tongking  with  Cochin-China,  but  the  easiest  means  of 
comisttnicatiofi  between  these  two  territories  is  by  sea,  the  voyage 
from  Saigon  to  Tourane  lasting  three  days,  that  from  Tourane  to 
Hai-Phong,  thirty  hours. 

Htttary— The  beginaing  of  French  influence  In  lodo-China 
dates  fipm  1787,  when  a  treaty  was  concluded  between  Gia- 

>  The  transit  trade  between  Hong  Kong  and  Yun-nan  via  Tong- 


king ia  of  comidfrahlf  importance  (see  Tonouno) 
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long,  king  of  Annam  (q.v.),  and  the  king  of  France,  whereby 
Tourane  and  the  island  of  Pulo-Condore  were  ceded  to  the 
latter.  The  successors  of  Gia-long  were  averse  from  French 
influence  and  instituted  persecutions  of  the  Christian  misaionariea 
and  natives,  which  led,  in  the  reign  of  Tu-duc  in  1858,  to  the 
arrival  at  Tourane  of  a  French  and  Spanish  fleet.  The  capture 
of  that  town  was  followed  early  in  1859  by  the  storming  of 
Saigon,  which  Rigault  de  Genouilly,  the  French  admiral,  chose 
as  his  base  of  operations.  The  French  and  Spanish  were,  however, 
too  few  to  take  the  offensive,  and  were  forced  to  submit  to  a 
blockade,  conducted  by  the  Annamese  general  Nguyen  Tri 
Phuong,  at  the  head  of  20,000  troops.  It  was  not  till  February 
x86z  that  reinforcements  under  Admiral  Chamer  reached 
Saigon,  and  the  Annamese  were  defeated  and  My-Tho  taken. 
A  revolt  against  Tu-duc  in  Tongking,  and  the  stoppage  of  the 
rice  supplies  from  Cochin-China,  obliged  the  king  to  submit, 
in  1862,  to  a  treaty  by  which  three  provinces  of  Cochin-China 
were  ceded  and  other  concessions  accorded  to  France.  However, 
it  was  only  after  further  military  operations  that  Tu-duc  con* 
sented  to  tl^e  ratification  of  the  treaty.  In  1863  Admiral  de 
la  Grandiire  was  appointed  governor  of  Cochin-China  and  in 
the  same  year  France  established  her  protectorate  over  Cam- 
bodia. It  was  under  La  Grandiire  that  the  exploration  of 
Mekong  was  undertaken  (see  Garnier,  M  J.  F.)  and  that  in 
1867  the  three  provinces  of  Cochin-China  left  to  Annam  were 
annexed.  French  intervention  in  Toixgking,  which  began  with 
the  expedition  of  Francois  Gamier  to  Hanoi  in  1873,  culminated 
after  a  costly  and  tedious  war  (see  Tongking)  In  the  treaties 
of  1883  and  1884,  whereby  Annam  and  Tongking  passed  under 
the  protectorate  of  France.  The  latter  treaty,  though  its 
provisions  were  subsequently  much  modified,  remains  theoretic- 
ally the  basis  of  the  present  administration  of  Annam, 

From  1884  onwards  the  history  of  Indo-China  may  be  divided 
into  two  distinct  periods,  characteristic  of  the  political  conception 
and  governmental  system  adopted  by  the  French  government. 
In  the  first  period,  1884-1891,  the  French  agents  in  Tongking 
and  Indo-China  generally  proceeded  tmder  cover  of  the  treaty 
of  1884  with  the  definite  conquest  and  annexation  of  Tongking 
and  also  Annam.  Cochin-China  Itself  openly  designed  to  seize 
the  southern  provinces  of  Annam,  upon  the  borders  of  which 
it  lay.  This  policy,  momentarily  checked  by  the  war  with 
China,  was  vigorously,  even  violently,  resumed  after  the  treaty 
of  Tienuin  (June  1885).  The  dtadel  of  Hu£  was  occupied  in 
July  1885  by  General  de  Courcy.  The  Annamese  government 
forthwith  decided  upon  rebellion.  An  improvised  attack  upon 
the  French  troops  was  led  by  the  ministers  Thu-ySt  and  Thu-ong. 
The  revolt  was  promptly  suppressed.  The  regent  Thu-yCt  and 
the  king  Ham-N'ghi  (crowned  in  August  1884)  fled.  At  this 
time  the  French  government,  following  a  very  widespread  error, 
regarded  Tongking  and  Annam  as  two  distinct  countries,  in- 
habited by  populations  hostile  to  each  other,  and  considered 
the  Tongkingese  as  the  oppressed  vassals  of  the  Annamese 
conqueror.  To  conquer  Annam,  it  was  said,  would  Ubente 
Tongking.  This  misconception  produced  the  worst  consequences. 
With  the  flight  of  the  king  dvil  war  commenced  in  Annam. 
The  people  of  Tongking,  whose  submission  the  court  of  Hu6 
had  not  dared  to  demand,  began  to  rise.  Taking  advantage  of 
this  state  of  anarchy,  pirates  of  the  Black  Flag,  Chinese  deserters 
and  Tongkingese  rebels  devastated  the  country.  The  occupa- 
tion of  Tongking  became  a  prolonged  warfare,  in  which  25,000 
French,  compelled  to  guard  innumerable  posts,  had  to  oppose 
an  intangible  enemy,  appearing  by  night,  vanishing  by  day, 
and  practising  brigandage  rather  than  war.  The  military 
expenditure,  met  neither  by  commerce,  which  had  become 
impossible,  nor  taxation,  which  the  Annamese  could  hot  pay 
nor  the  French  receive,  resulted  in  heavy  deficits.  The  resident- 
general,  Paul  Bert,  who  hoped  to  gain  the  confidence  of  the 
mandarins  by  kindness  and  goodwill,  did  not  succeed  in  pre- 
venting, or  even  moderating,  the  action  of  the  military  rCgime. 
Than-quan,  Hon-Koi,  Lao-Kay,  Pak-Lun  and  Kao-Bang  weie 
occupied,  but  the  troops  were  driven  back  to  the  delta  and  almost 
invested  in  the  towns.  Disappointed  in  hi^  hopes  and  won  out 
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rather  byaniiety  thim  irork,  Pftol  Bert  succumbed  to  his 
troubles  in  November  1886,  seven  months  after  his  arrival  in 
the  country.  His  successors  possessed  neither  the  strength 
nor  the  in^ght  necessary  to  gnppk  with  the  situation.  M . 
Constans,  however,  appointed  "  i»oviaionai "  governor-general 
after  the  death  of  M.  Filif^ini,  succeeded  to  a  certain  extent 
in  reviving  commerce  in  the  towns  of  the  ddta.  MM.  Richaud, 
Bihourd  and  Piquet,  successors  of  M.  Constans,  were  all  powerless 
to  deal  with  the  uninterrupted  "  bush-fighting  "  and  the  aug- 
mentation of  the  deficit,  for  no  sooner  was  the  latter  covered 
by  grants  from  the  mother  country  than  it  began  to  grow  again. 
At  the  dose  of  the  financial  year  in  1890  France  had  paid  13,000,000 
francs.  In  April  1891  the  deficit  again  approached  the  sum  of 
X  2fioofioo  francs.  'Die  rebels  held  almost  all  the  delta  provinces, 
their  capitals  excepted,  and  from  Hanoi  itself  the  governor- 
general  could  see  the  smoke  of  burning  villages  at  the  very  gates 
of  his  capital 

At  oJs  point  a  complete  change  of  pdicy  took  place.  M.  de 
Lanessan,  a  Paris  deputy  sent  on  a  mission  in  the  course  of  1887, 
made  hixnself  acquainted  with  the  government  and  the  court 
of  Hu6.  He  recognized  the  absolute  falsity  of  the  story  which 
represented  the  Tongkingese  as  the  oj^ressed  subjects  of  the 
Annamese.  He  demonstrated  the  consanguinity  of  the  popula- 
tions, and  after  intercourse  with  the  regents,  or  ministers,  of 
Hu£  he  realized  that  the  pacification  of  the  country  dq>ended 
upon  harmonious  relations  being  established  between  the  general 
government  and  the  court.  Appointed  governor-general  idth 
the  fullest  powers  on  the  axst  of  April  1891,  he  presented  himself 
at  Hu6,  concluded  witn  the  comat  an  agreement  based  on  the 
principle  of  a  *'  loyal  protectorate,"  and  reassured  the  court, 
up  to  this  point  uneasy  under  menace  of  annexation.  The 
comat  shortly  issued  a  prodamation  under  the  great  royal  seal, 
never  hitherto  attached  to  any  of  the  public  acts  imposed  upon 
the  king  by  the  governors,  who  had  been  unaware  of  its 
existence.  In  this  proclamation  the  king  ordered  all  his  subjects 
to  obey  the  governor-general  and  to  nspect  him,  and  commanded 
rebels  to  lay  down  arms.  The  effect  was  immediate— disorders 
in  the  delta  ceased.  The  pirates  alone,  in  revolt  against  the 
king  of  Annam  and  all  authority,  continued  their  brigandage. 
But  the  governor-general  instituted  four  "  militaxy  districts," 
the  oommandei?  of  which  were  oonmiissioned  to  destroy  the 
pirates.  At  the  same  time  he  placed  a  force  of  native  police, 
the  link  cOy  at  the  disposal  of  the  mandarins,  hitherto  regarded 
with  suspicion  and  intentionally  deprived  of  all  means  of  action. 
Order  was  restored  within  Uie  delta.  In  the  mountainous 
districts  infested  by  pirates  roads  were  opened  and  posts 
established.  The  cUef  haunts  of  the  pirates  were  demolished, 
and  during  1893  the  foremost  pirate  chiefs  gave  in  their  sub- 
misnon.  The  Indo-Chinese  budget  regained  its  balance.  On 
the  Chinese  frontier  agreements  were  concluded  with  Marshal 
Sou,  in  command  of  the  Chinese  forces,  regarding  the  simultaneous 
repression  of  piracy  in  both  countries.  But  on  the  Mekong 
difficulties  arose  with  the  Siamese.  For  centuries  Siam  had 
occupied  the  right  bank  of  the  Mekong,  and  her  troops  had 
crossed  the  river  and  occupied  the  left  bank.  Luang-Ptabang 
was  m,  the  hands  of  the  Siamese,  who  had  also  established  posts 
at  Stung-treng  and  elsewhere.  Friction  occurred  between  the 
French  agents  and  Siamese  soldiery.  After  the  death  of  inspector 
Crosgurin  on  the  5th  of  June  1893  the  French  government 
occupied  Stung-treng  and  Khong.  France  demandnl  exphina- 
tions  and  redress  at  Bangkok,  but  the  court  refusing  concessions, 
an  ultimatum  was  presented  to  the  king  by  M.  ^vie,  French 
ministCT  to  Siam.  The  terms  of  the  ultimatum  not  having  been 
complied  with  within  the  given  time,  the  Frendi  flotilla,  con- 
sisting of  the  gunboats  "  Llnconstant "  and  "  La  Com^e,"crossed 
the  bar  of  the  Menam  on  13th  July  1893,  forced  the  entrance 
of  the  channel,  and  anchored  at  Bangkok,  before  the  French 
legatiorL  A  second  ultimatum  was  then  presented.  It  contained 
the  fdiowing  conditions: — First,  the  occupation  of  Cbantabun 
by  the  Frendi  until  the  Siamese  should  have  entirely  evacuated 
the  left  bank  of  the  Mekong;  secondly,  the  Siamese  to  be 
iictcd  from  maintaining  military  forces  at  Battambang, 
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Siem-Reap,  and  generally  from  establishing  fortified  poaitMDS 
within  15}  m.  of  the  right  bank  of  the  Mditmg;  thirdly,  Siam 
to  be  intttdicted  from  having  armed  boats  on  the  great  bke 
Tonle-Sap.  This  agreement  was  executed  immediately,  the 
!4iotlans  being  eager  parties  to  it.  On  the  a9th  of  September 
1893  the  king  of  Luang-Prabang  made  his  submission  to  the 
French  government,  and  besought  it  to  use  its  influence  with 
the  court  of  Siam  for  the  return  to  their  families  of  the  sods 
of  princes  and  mandarins  then  in  schools  at  Bangkok.  The 
Siamese  evacuated  the  left  bank  of  the  Mekong,  and  France 
took  possession  of  Laos,  a  treaty,  on  the  basis  of  the  uUxmatum, 
being  signed  on  the  ist  of  October  1893.  The  disputes  to  wliidi 
this  affair  with  Siam  had  given  rise  between  France  and  Great 
Britain  were  amicably  settled  by  an  agreement  conduded  on 
the  xsth  of  January  1896.  This  "declaration."  virtually 
ratifying  the  treaty  conduded  in  1893  between  France  and 
Siam,  settled  the  limits  of  the  zones  of  influence  of  the  two 
contracting  powers  in  the  north  of  the  Mekong  re^os  and  on 
the  frontiers  of  Siam  and  Burma.  Great  Britain  resigned  to 
France  the  regions  of  the  Muong-Stng  which  she  had  pievioasly 
occupied.  The  great  part  of  Siam  induded  in  the  Menaa 
basin  was  declared  neutral,  so  also  the  Me-iung  basin  in  the  noftk, 
Meklong  Pechaburi  and  Bang  Pa  Kong  rivers  in  the  sooth. 
The  neutral  zone,  is\  m.  wide  on  the  xight  bank  of  the  MekoB^; 
was  formally  reo^nized. 

In  X904,  by  a  new  Franco-Siamese  treaty  setting  aside  that  of 
X893,  Chantabim  was  evacuated  and  the  neutral  zone  renounced 
in  return  for  the  cession  of  the  provinces  of  Baasac  aiMi  Mdupri 
and  the  district  of  Dansai  (comprising  the  portion  of  Luang 
Prabang  on  the  xi^t  bank  oX.  the  Mdiong)  and  the  maritiinc 
distria  of  Krat.  By  a  further  convention  in  X907  Siam  ceded 
the  i»ovinces  of  Battambang,  Siem-Reap  axid  Srstyhon,  and 
recdved  in  return  the  maritime  province  oX.  Krat  aiMi  the  distria 
of  Dansai  ceded  in  X9C14.  At  the  same  time  France  abandoned 
all  designs  on  territory  of  Siam  by  giving  up  certain  areas 
obtained  for  the  purposes  of  railway  building  on  the  xi^  bank 
of  the  Mekong. 

After  the  recall  of  M.  de  T^netsan  in  X894  (see  above),  and 
before  his  successor,  M.  Rousseau,  was  able  to  acquaint  hiinaelf 
fuUy  with  the  condition  of  the  country,  military  Mprrfitions 
beipm  again  and  the  defidt  soon  reappeared.  T^anquilUtx, 
however,  being  restored,  attention  was  given  to  public  works. 
On  the  xath  of  October  1895  M.  Rousseau  left  to  ask  paxfianxnt 
to  vote  a  loan  of  xoo,ooo,ooo  francs.  On  the  xoth  of  Feltfuary 
X896  a  law  was  passed  authoxizing  a  loan  of  80,000,000  bano^ 
and  on  the  X4th  of  March  X896  an  office  for  the  finannal  ooutxd 
of  the  government-general  of  Indo-Cbina  was  establisbed.  la 
the  interval  a  French  company  had  obtained  fxo^m  China  a 
concession  to  prolong  the  railway  fxom  Tjingiwn  to  Longdiow 
on  a  tributary  of  the  CanUm  river.  M.  Roussenn,  who  died 
on  the  xoth  of  December  X896,  was  replaced  by  M.  Douacr, 
previously  mimster  of  finance,  under  whose  govexxuBeat  was 
realized,  as  has  been  before  stated,  the  union  ol  Indo-Oma. 
On  the  soth  of  December  X898  M.  Douxner  obtained  Iron 
parliament  authorization  to  ocmtract  a  loan  of  aoogOoo,ooo 
francs,  the  proceeds  of  which  were  appropriated  to  the  coostnic- 
tion  olt  nulway  lines. 

AuTHoarriBS. — M.  J.  F.  Gamier,  Voyatt  ^txpionHem  em  Iwi^- 
Chine  (Paris,  187^):  J.  M.  A  de  Lanessan.  Vlmdo^Odme /rvi^m» 


(Paris.  1889):  P.  Doumer.L* 


(Sottvetitrs)  (fSna, 
~Vadl0-Cica» 


X905) :  F.  Bernard.  tndo-Ckme  (Paris,  X901),  L.  Salaun,  V 
(Pans,  1903) :  A  Girault,  Primcipes  de  cotomimtien  ^  dt  ^ 
cUoniaU  (Paris,  1907) ;  M.  Petit,  L«s  CdomesfnmsatMS  (2  vob..  Psnw 
1902);  J.  C.  Gervais  Courtdlemont.  VJndo-Ckime  (P^is.  xoos):  A 
Neton,  Ulnio-Ckine  d  sen  aeemr  Scememtane  (Paris.  1904) ;  A.  i^vie. 
Mission  Paeie  Indo-Ckine  (1879-1895) ;  (UognpUe  «t  M^sfn  (Park 

XQOI    -    -'^    "  '     -•-    '-"•  '  I— f-f-«»  .N-M 

Mor 


>i-i906) :  H.  Lorin,  La  France:  pmssanee  ceUmiaU  (Auk.  x^o6) :  M. 
ionnier,  La.  Tewr  d^Asie:  Ceckina/ine,Annasn^  TenU»  (Piuta,  1890); 
E.  Bonhoure,  L' Indo-Ckine  (Paris,  XQOO);  R.  Castex.  Us  JtmfB 


Reene  Indochinois  (Hanoi);  C.  MadroOe.  Gmide-Boeks  (Rsna.  t9Q»- 
1907);  BnUeHn  icenomiqne  de  Findo-Ckime  ^aim). 

(J.  M.  AdsL.;   R.Tni^ 
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nmO-BOBOPBAM  LAN0UA0B8.  The  Indo-European  (I.E.) 
hngnages  are  a  faoiHy  of  kindred  dialects  tpttad  over  a  large 
part  of  Europe,  and  of  Asia  as  far  as  India. 

The  main  branches  so  far  identified  fall  easily  into  two  groups 
of  four.  These  groups  are  distinguished  from  one  another  by  the 
treatment  of  certain  original  guttural  sounds,  k{e),  g,  M,  fA, 
which  one  group  shows  as  consonants,  while  the  other  converts 
them  into  sibilants.  The  variation  is  well  shown  in  the  word  for 
"  hundred  ":  Gr.  ^«ar6v,  Lat.  caUum,  Old  Irish  cit;  Sanskrit 
Saiam,  Zend  sfli»iii,  Lithuanian  snUUaSt  Old  Bulgarian  (Old  ecclesi> 
astical  SUvonic)  sUo.  In  the  first  three  the  consonant  is  a  hard 
guttural  (the  Romans  said  ketUuMf  not  senium),  in  the  othos  it  is 
a  sibilant  (the  Lithuanian  iS  is  tltt  English  sk). 

The  first  group  (generally  known  as  the  cmtem-group)  is  the 
Western  and  entirely  European 'group,  the  second  (generally 
known  as  the  saiem-gnup)  with  one  exception  lies  to  the  east  <^ 
the  cenlnM-group  and  much  its  largest  part  is  situated  in  Asia. 
To  the  cenittm-gnup  belong  (x)  Greek;  (a)  the  Italic  languages, 
including  Latin,  Oscan,  Umbrian  and  various  minor  dialects  of 
andent  Italy;  (3)  Celtic,  including  (a)  the  (^Celtic  languages, 
Irish,  Manx  and  Scotch  Gaelic,  (6)  the  P-Cdtic,  indudbig  the 
language  of  andent  (jaul,  Wdsh,  Cornish  and  Breton :  the 
differentiation,  which  exists  also  in  the  Italic  languages,  turning 
upon  the  treatment  of  original  Aw  sounds,  which  all  the  Italic 
languages  save  Latin  and  the  little-known  Faliscan  and  the 
(b)  group  of  the  Celtic  languages  change  to  p.  With  these  go 
(4)  the  Germanic  or  Teutonic  languages,  induding  (a)  (Sothic, 
ib)  the  Scandinavian  languages,  Swedish,  Danish,  Norwegian, 
Icelandic — differentiated  in  historical  times  out  of  a  single 
language.  Old  Norse,— ^e)  West  (Germanic,  induding  English 
and  Frisian,  Low  Prankish  (from  which  spring  modem  Dutch 
and  Flemish),  Low  and  High  German. 

To  the  Mlem-group  belongs  (x)  Aryan  or  Indo-Iranian,  in- 
duding (a)  Sanskrit,  with  its  descendants,  {b)  Zend,  and  (c)  Old 
Persian,  from  which  is  ultimately  descended  Modem  Persian, 
largdy  modified,  however,  by  Arabic  words.  This  group  is  often 
divided  into  two  sub-groups,  lnd<h  Aryan,  induding  the  languages 
of  India,  and  Iranian,  used  as  a  general  title  for  Zend  and  Old 
Persian  as  the  hinguages  of  andent  IraiL  Although  the  sounds 
of  Indo-Aryan  aiul  Iranian  differ  considerably,  phrases  of  the 
earliest  form  of  the  one  can  be  transliterated  into  the  other 
without  change  in  vocabulary  or  syntax,  (a)  To  the  west  of  these 
lies  Armenian,  which  is  so  full  of  borrowed  Iranian  words  that  only 
in  187s  wu  it  successfully  differentiated  by  Habschmann  as  an 
independent  language.  It  is  probably  related  to,  or  the  descend- 
ant of,  the  ancient  Phrygian,  which  spread  into  Asia  from  Thrace 
by  the  migration  of  tribes  across  the  HeOeqiont.  Of  andent 
lliradan  unfortunatdy  we  know  very  littlft  (3)  North  of  the 
Black  Sea,  and  widening  its  borders  in  all  directions,  comes  the 
great  Balto-Slavonic  group.  In  this  there  are  two  branches 
somewhat  resembling  the  division  between  Indo-Aryan  and 
Iranian.  Here  three  small  dialects  on  the  south-east  coast 
ol  the  Baltic  forai  the  first  group,  Lithuahian,  Lettish  axKi  Old 
Pmasan,  the  last  being  extinct  since  the  17th  centuiy.  The 
Slavonic  languages  proper  themselves  fall  into  two  groups: 
(a)  an  Eastern  and  Southern  group,  induding  Old  Bulgarian,  the 
ccdesiastkal  language  first  known  from  the  latter  part  of  the  Qlh 
century  A.O.;  Russian  in  its  varieties  of  Great  Russian,  White 
Russian  and  Little  Russian  or  Ruthenian;  and  Servian  and 
Slovene,  which  extend  to  the  Adriatic,  (b)  The  western  group 
indodcs  Polish  with  minor  dialects,  Cxech  or  Bohemian,  also  with 
minor  languages  in  the  group,  and  Sorb.  In  the  saSem  division 
b  also  induded  (4)  Albanian,  which  like  Armenian  b  much  mixed 
with  foreign  elements— Latin,  Greek,  Turkish  and  Slavonic  The 
fdation  between  it  and  the  andent  lUyrian  is  not  dear. 

Besides  the  Unguages  mentioned  there  are  many  others  now 
cxtiiKt  or  of  which  little  is  known — e.g.  Venetic,  found  ita  dearly 
written  iucriptions  with  a  distinctive  alphabet  in  north-eastern 
Italy;  McssafMan,  in  the  heel  of  Italy,  which  is  supposed  to  have 
been  connected  with  the  andent  lUyrian;  and  possibly  also  the 
imknowB  tongue  which  has  been  found  recently  on  several 
ioscriptioas  in  Crete  and  seems  to  have  been  the  language  of  the 


pre-Hdlenic  population,  the  finds  ^parently  confirming  the 
statement  of  Herodotus  (vii.  170)  that  the  earlier  population 
survived  in  later  times  only  at  Praesos  and  Polichne.  Names 
of  ddties  worshipped  by  the  Aryan  branch  are  reported  to  have 
been  discovered  in  the  German  excavations  at  B<^g;haz-Keul 
(anc.  Pteriaf  q.v.)  in  Cappadoda;  names  of  kings  appear  in  widdy 
separated  areas  elsewhere  in  Asia,*  and  a  language  not  hitherto 
known  has  recently  been  found  in  excavations  in  Turkestan 
and  christened  by  its  first  investigators  Tocharish.'  So  far  as 
yet  ascertained,  Tocharish  seems  to  be  a  mon^^  dialect  pro- 
duced by  an  intermixture  of  peoples  speaking  req>ectivdy  an 
I.E.  language  and  a  language  of  an  entixdy  different  origin. 
The  stems  of  the  words  are  dearly  in  many  cases  I.E.,  but  the 
terminatioDS  are  no  less  clearly  alien  to  this  family  of  languages. 
It  is  remarkable  that  some  of  its  words,  like  ku,  "  dog,"  have 
a  hard  k,  while  the  other  languages  of  this  stock  in  Asia,  .so 
far  as  at  present  known,  belong  to  the  sakm-ffoap,  and  have 
in  such  words  replaced  the  A  by  a  sibilant. 

TQl  the  latter  part  of  the  x8th  century  it  was  the  univcrBat 
practice  to  refer  all  languages  ultimatdy  to  a  Hebrew  origin, 
because  Hebrew,  bdng  the  language  of  the  Bible,  was  assumed, 
with  reference  to  the  ttriy  chapters  of  (Senesis,  to  be  the  original 
language.  Even  on  these  premises  the  argument  was  unsound, 
for  the  same  authority  also  recorded  a  confusion  of  tongues  at 
Babd,  so  that  it  was  unreasonable  to  expect  that  languages  thus 
violently  metamorphosed  could  be  referred  so  easQy  at  a  later 
period  to  the  same  oziginaL  The  first  person  to  indicate  very 
briefly  the  odstenoe  of  the  Indo-European  family,  though  he 
gave  it  no  distinctive  name,  was  Sir  WiUiam  Jones  in  Us  address 
to  the  Bengal  Oriental  Sodety  in  x  786.  Bdng  a  skilled  linguist, 
he  recognised  that  Sanskrit  must  be,  of  the  same  origin  as 
Greek,  Latin,  Teutonic  (Germaixic)  and  possibly  Cdtic  {Asiaiie 
JUsearckes,  L  p.  4aa;  Works  of  Sir  W.  Jones,  L  p.  a6,  London, 
X799).  Unfortunatdy  Sir  William  Jones's  views  as  to  the  re- 
lationship of  the  languages  were  not  adopted  for  many  years  by 
later  investigators.  He  had  said  quite  definitdy, "  No  philok>ger 
could  examine  them  all  three  (Sanskrit,  Greek  and  Latin) 
without  believing  them  to  have  q>rung  from  some  common  source, 
which  perhaps  no  longer  exists."  Friedrich  Schlegd,  who  leamt 
Sanskrit  from  Alexander  Hamilton  in  Paris  nearly  twenty  years 
later,  started  the  view  that  Sanskrit,  instead  of  being  the  sister, 
Was  the  mother  of  the  other  languages,  a  mistake  which, 
though  long  since  refuted  in  aU  philologial  worics^  has  been 
most  persistent. 

Cuiknisly  enough  the  hlstoiy  of  the  names  given  to  the  family 
is  obscure.  The  earliest  known  occurrence  of  the  word  "  Indo- 
European  "  is  in  an  artide  in  the  Quarterly  Xeoiem  for  18x3* 
by  Dr  Thomas  Young.  The  t«rm  has  beenin  use  in  English  and 
in  French  alixiast  continuously  sixice  that  date.  But  a  ^ance 
at  Dr  Young's  artide  will  show  that  he  induded  under  Indo- 
European  many  languages  like  Basque,  Etruscan  and  Arabian 
(his  term  for  Semitic),  which  certainly  do  not  belong  to  this  family 
of  languages  at  all;  and  if  the  term  is  taken  to  mean,  as  it  would 
seem  to  imply,  all  the  languages  spoken  in  India  and  Europe,  it 
is  undoubtedly  a  misnomer.  There  are  many  languages  in 
India,  as  those  of  the  Dravidians  in  Southern  India  and  those 
of  Northern  Assam,  which  do  not  belong  to  this  family.  On  the 
other  hand  there  are  many  languages  bdonging  to  the  family 
which  exist  outside  both  India  and  Europe— Zend,  Old  Persian, 
Armenian,  Phrygian,  to  say  nothing  of  languages  recently  dis- 
covered. The  term  nsost  commonly  used  in  Germany  is  **  Indo- 
Germanic."  This  was  employed  by  Klaproth  as  eariy  as  x9a3. 
It  is  said  not  to  have  been  invented  by  him,  but  by  whom  aiid 

>  E.  }Aevtr,SittuuisberickUder  Berliner  A  kadem$e(i90B,  pp.  I4ff.). 
and  more  lully  in  Kukn*s  Zeitsckrift  (xliL  op.  17  ff.) ;  also  Cesckickte 


des  AUertums  il,  2,  and  cd.  ppw  807  ff.). 

coaria  ' 

*  No.  xtx.  p.  7f$,  **  Another  ancient  and  extensive  class  of 


*  Sieg  und  Sieding.  "  Tocharisch.  die  Sprache  der  Indodcytbeo  " 
{Sittb.  d.  Berl.  Ak,  1908.  pp.  915  ff.). 


lanffuages,  united  by  a  greater  number  of  retemblancet  than  can 
well  be  altogether  accidental,  may  be  denominated  the  Indo>Ewro> 
pcan,  comprcfaendtng  the  Indian,  the  West  Asiatic,  and  alrooA  Jl 
the  European  bumu^ses." 
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when  it  was  invented  is  not  quite  ascertained.*  It  is  an  attempt 
to  name  the  family  by  its  most  easteriy  and  most  westerly  links. 
At  the  time  when  it  was  invented  it  had  not  yet  been  settled 
whether  CdUc  was  or  was  not  a  member  of  this  family.  But 
in  any  case  the  term  would  not  have  been  wrong,  for  members  of 
the  Germanic  stock  have  been  settled  for  above  a  thousand  years 
in  Iceland,  the  most  westerly  land  of  Europe,  and  for  the  last 
four  centuries  have  increasngly  dominate  the  continent  of 
America.  As  has  been  pcunted  out  by  Professor  Buck  of  Chicago 
{Classical  Raicw,  xviiL  p.  400),  owing  to  the  Gconan  method 
of  pronouncing  eii  as  m,  the  word  "  Indo>Germanic  "  is  easier  for 
a  German  to  pronounce  than  "Indo-European."  Attempts 
to  discover  a  more  accurate  and  less  ponderous  term,  such  as 
"  Indo-Cdtlc "  or  '*Cdtindic,"  have  not  met  with  popular 
favour.  Aryan  {q.9^  is  conveniently  brief,  but  is  wanted  as 
the  proper  term  for  the  most  easterly  branch  of  the  family. 
What  is  wanted  is  a  term  which  does  not  confuse  ethnological 
and  linguistic  ideas.  Not  all  speakers  of  any  given  language 
are  necessarily  of  the  same  stock.  In  ancient  Rome  Latin  must 
have  been  spoken  by  many  slaves  or  sons  of  slaves  who  had  no 
Latin  blood  in  their  bodies,  though  a  slave  if  manumitted  by  his 
master  ndght  be  the  father  or  grandfather  of  a  Roman  dtixen 
with  full  rights.  Flautus  and  Terence  were  both  aliens,  the  one 
an  Umbrian,  the  other  an  African.  The  speakers  of  modem 
English  are  even  a  more  multifarious  body.  A  possible  name 
for  the  family,  implying  only  the  q)eaking  of  a  language  of  the 
stodc  without  any  reference  to  racial  or  national  characteristics, 
could  be  obtained  from  the  name  for  man,  so  widely  though 
perhaps  not  altogether  universally  diffused  throughout  the  family 
— ^Sanskrit  Hras,  Lithuanian  wyroi,  Lat.  vir,  Irish  /er,  Gothic 
waHTf  &c  If  the  speakers  of  th^se  languages  were  called  collec- 
tively Wir9s,  no  confusion  with  ethnologicil  theories  need  arise. 

It  b  customary  to  talk  of  the  roots,  stems  and  suffixes  of  words 
in  the  Indo-European  Unguases.  These  languages  are  distinguished 
from  languages  like  Chinese  by  the  fact  that  in  the  great  majority 
of  words  sumxes  can  be  separated  from  roots.  But  the  distinction 
between  them  and  the  8o<alIed  agglutinative  languages  is  one  of 
degree  rather  than  of  kind.  In  the  agglutinative  languages,  or 
at  any  rate  in  some  of  them,  some  of  the  poet-fixed  elemenu  have 
still  an  independent  value.  In  the  Indo-Gormanic  languages  no  one 
can  say  what  the  meaning  of  the  eariiest  suffixes  was.  Suffixes 
which  have  developed  in  iiMtvidual  languages  or  individual  sections 
of  this  family  of  languages  can  often  be  traced,  4.2.  the  often  quoted 
-hood  in  English  'rords  like  "  manhood,"  or  the  English  4y  in 
*'  manly,'*  wnich  has  gradually  extended  till  it  is  actually  attached 
to  its  own  parent  like  m  "  likely."  But  aU  recent  investigation  goes 
to  show  that  before  the  Indo-European  languages  separated  tncy 
poaaessed  words  with  aU  the  characteristics  which  we  recognin  in 
substantives  like  the  Latin  ti^ifitfittj  or  verbs  like  the  Greek  Mwra*. 
Or,  to  put  the  same  fact  in  another  way,  by  the  comparative  method 
it  is  impossible  to  reach  a  period  when  the  speakers  01  Indo-European 
languages  spoke  in  roots.  A  "  root "  is  only  a  convenient  philological 
abstraction:  it  b  merely  the  remnant  which  b  left  wnen  all  the 
elements  that  can  be  analysed  are  taken  away;  it  b  therefore  only 
a  land  of  greatest  common  measure  for  a  greater  or  smaller  body  of 
words  expressing  modifications  of  the  same  idea.  Thus,  thou^  by 
no  means  the  eariiest  form  of  the  word,  the  English  man  might  be 
taken  as  the  "  root "  from  which  are  derived  by  various  suffixes 
mtanJkood,  Maa/y,  mattnisk,  manful^  manned  (past  tense),  manned 
(participle),  iMTCaii,  mannikin,  &c.  How  far  the  suffixes  which 
can  be  traced  back  to  Indo-European  times  {ix.  to  a  time  before  the 
separation  of  the  languages)  had  cxbtcnce  as  separate  entities  it  b 
impossible  to  say.  From  what  we  see  of  the  later  hbtory  of  the 
languages  it  b  much  more  probable  that  both  forms  and  signification 
were  very  Urgely  the  result  of  analogy.  For  in  the  making  <A  new 
words  analoey  plays  a  much  larger  part  than  any  reference  to  general 
principle  of  formation  or  composition.  New  words  are  to  a  large 
extent,  even  in  modem  times,  the  invention  of  persons  unskilled  m 
the  hbtory  of  language. 

The  first  to  pomt  out  that  the  term  Indo-European  {^r  Indo- 
Germanic)  was  not  used  uniformly  in  one  sense  was  Professor 
Kretschmer  in  hb  EinUiiung  in  die  Gesckickte  der  pieckischen  Spracke 
(Gottingen,  1896),  pp.  9  if.  It  b  in  fact  used  in  three  senses,  (i) 
Indo-European  b  treated  as  preceding  and  different  from  all  its 
descendants,  a  single  uniform  speech  without  dialects.  But,  strictly, 
no  such  language  can  exist,  lor  even  individual  members  of  the 
same  family  diirer  from  one  another  in  pronundation,  vocabulary, 

» Leo  Meyer,  "  Cber  den  Urrorung  der  Namen  Indoeermanen, 
Semiten  nnd  Uerofinner."  in  the  Gminger  gdekrte  NackrickUn,  pkOa- 
'-*vch-ki$torisae  Klasse,  1901.  pp.  454  ff. 
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sentence  formation,  etc     Thus  it  appears  impoanble  to 
what  the  Indo-European  term  for  the  numeral  1  was,  mua 
languages  show  at  least  four  words  for  thisj  three  of  them  preseotiat 
the  same  root  with<lifferent  suffixes:  (a)  Sanskrit  cfta(«*«r-Q«o-  : 

(b)  Zend  aeva.  Old  Perwan  ahor  Greek  oI-(0«^  (-%*-«>-^:  < 
Greek  oiF«  .  "  ace."  Utin  mmus  (older  otnmh  OU  Irbii  fcn.  Go:ix 
Mns,  Lithuanian  vinos  (where  the  initial  •  has  no  more  etymofor'.^ 
mgnification  than  the  w  which  now  bqaa»  the  pronundatioa  of  the 
Englbh  mm},  CHd  Bulgarian  mH;  (d)  Greek  df ,  fr  (  -  •jear-s>.  Bjk 
the  Indo-European  community  must  have  had  a  word  for  the 
numeral  since  the  various  languages  agree  in  forms  for  the  muBcrxk 
a  to  10,  and  the  original  Indo-European  people  seem  to  have  bees 
able  to  count  at  least  as  far  as  100.  On  the  other  hand,  if  the  Irvdo- 
European  language  must  have  had  dialects,  the  line  of  diffctrntia:ii..3 
between  it  and  its  descendants  becomes  (iterated.  (2)  But  e\cs 
when  a  word  b  found  very  widely  diffused  over  the  area  of  the  ln-.> 
European  languages,  it  b  not  justifiable  to  conclude  that  there'  -^ 
the  word  must  have  belonged  to  the  original  language.  The  ^  j- 
pernon  of  the  Indo-European  people  over  the  areas  they  ts.v 
uihabit,  or  inhabited  in  the  earliest  times  known  to  history,  n^sc 
have  been  gradual,  and  commerce  or  oommuiucatiosi 
different  branches  must  have  always  existed  to 
word  might  thus  have  been  transmitted  from  one  cotmnoniry  ta 
another.  When  a  word  b  found  ii^  two  branches  which  are  peo- 
grapAiically  remote  from  one  another  and  b  not  found  ia  the  in:«T^ 
mediate  area,  the  pipbability  that  the  word  b  original  a  aomemt^t 
stronger.  But  even  in  thb  case  the  originality  of  the  word  b  b%  r-^ 
means  certain,  for  (a)  the  intervening  branch  or  faiaDcfaes  vVvi 
do  not  poesess  the  wotd  may  merely  nave  dropped  it  aad  fTpli-?d 
it  by  another;  {b)  the  geographical  position  which  the  bran.'-f) 
occupy  in  historical  times  may  not  be  their  original  poBtioo;  :he 
branches  which  do  not  posse  >■  the  word  may  have  foired  theslse>^n 
into  the  area  they  now  occupjr  after  they  had  dropped  the  vcJ; 

(c)  if  the  lingubtic  oommumties  which  poaacis  the  word  kaw  a 
seaboard  and  the  intervening  communitieB  have  not,  the  posc^rt.  -7 
of  its  tiaasmisoon  in  conneaoa  with  eariy  sea-borne  oomnrrrx 
must  be  considered.  At  the  dawn  of  European  hisuiry  the  Pboe- 
nidans  and  the  Etruscans  are  great  seafarers;  at  a  later  txae  the 
Varangians  of  the  North  penetrated  to  the  Meditemaean  and  a»  fir 
as  Constantinople;  in  modem  times  sea-borne  commeree  briNr^t: 
to  Europe  words  from  the  Caribbean  Indians  like  pe§at»  and  to&k./. 
and  gave  English  a  new  word  for  man-eating  savages  cessiv 
Thus  with  Kretschmer  we  must  distinguish  between  what  n  axczua 
Indo-European  and  what  b  original  Indo-European  in  laagi.afe. 
(3)  A  word  may  esdst  in  several  of  the  languages,  and  osay  ha«e 
exbted  in  them  lor  a  very  long  time,  and  yet  not  be  lado-Eonopeaa. 
Hehn  {Das  Sals,  ed.  3,  1901)  rejects  salt  as  an  Indo-Earof>eaa  wyei 
because  it  b  not  found  in  the  Aryan  group,  though  ia  tab  case  fae 
b  probably  wrong,  (a)  because,  as  l»s  been  shown  by  Professor 
Johannes  Schmidt,  its  inwular  declension  {sal-4,  genitivt  sal-%f^ 
possesses  characteristics  of  the  oldest  Indo-European  words: 
because  the  great  plains  of  Iran  are  characteriaea  by  their  gr«a£ 
saltness.  so  that  the  Aryan  branch  did  not  pass  throogh  a  coucrry 
where  salt  was  unknown,  although,  aococding  to  Herooocus  G.  13^*  . 
the  Persian  did  not  use  salt  to  season  hb  food.  Since  KretxJiExr 
wrote,  thb  argument  has  been  used  very  extensively  by  Prainsor 
A.  MeiUet  of  Paris  in  hb  Dialectes  iada-emPtems  (Park.  I9» 
In  thb  treatise  he  brings  forward  arguments  from  a  great  varvrv 
of  facts  to  show  that  in  the  original  Indo-European  language  there 
were  dialects,  the  Aryan,  Armenian,  Balto-Slavooic  aad  AJbaiau. 
as  we  have  seen,  fomung  an  oriental  group  with  novel  ' 
developed  in  common,  although  in  various  other  dian 
do  not  agree.  Similariy  Italic,  Celtic  and  Germanic  t 
group,  while  Greek  agrees  now  with  the  one  group 
other,  at  some  points  being  more  intimately  cor 
than  with  any  other  branch,  at  othere  incfaning 
Aryan.  Thb  grouping,  however,  b  by  no  means  eadi 
of  either  group  having  characteristics  incommoo  with  tatfividuaSioi 
the  other  group  which  they  do  not  share  with  the  other  langoagei  d 
their  own  group  (Meillet,  p.  131  ff.). 

From  all  thb  it  b  clear  that  in  many  cases  it  moat  be 
uncertain  what  b  original  Indo-European  and  what  b 

Eneral  characterbtics  can,  however,  be  predicated  froca  vhi!  a 
nded  down  to  us  in  the  eariiest  forms  of  all  or  nearly  afl  the  eu»tr:f 
languages,  (i)  The  noun  had  certainly  a  large  number  of  dts:  ~t 
cases  m  the  singular:  nominative,  accusative,  genitive,  ahU:.>7. 
kx:ative,  instrumental,  dative.*  In  the  plural,  however,  there  *-u 
less  variety,  the  forms  for  dative  and  ablative  being  fion  the  ear^'^* 
times  identicaL  In  the  dual,  the  obliaue  cases  cannol  be  re5t.~*'J 
with  certainty,  so  little  agreement  b  there  between  the  laqpi^c^ 
In  the  locative-singular  the  ending  -«'  seems  to  have  been  c£  :*% 
nature  of  a  post-position,  because  m  various  fauoguaees  (aotalSi  *■ 
Sanskrit)  forms  appear  without  any  suffix.  ^  In  the  locaxiw  p^.-. 
al«o  the  difference  between  the  -««of  Sanskrit  and  early  L«tkca:i..B 
(Slavonic  -cku)  on  the  one  hand,  and  of  -wt  in  Gre^  oa  the  ocbc*. 

*  The  vocatt\'e  b  not  stricUy  qxaking  a  case  at  aB.  for  it  staack 
outside  the  syntax  of  the  sentence.  It  was  originally  an  eadamacy^ 
form  consisting  of  the  bare  stem  without  case  mtSoL  la  the  fttal 
the  nominative  b  used  to  supply  the  lacking  vocatiwe  ' 


tker 
aWesara 
with  tbi 
Italc 
towards  tke 


Kflm  tobe  bat  expUiiKdbyiuppodiii  that  the -u  and -i  att  pott- 
poWtioft*,  fl  coibckiHoa  which  a  ArvivtheiiFd  by  the  Grrvk  rule 
that  -*-  belBWU  vowdl  diMpfXATK.  (a  the  iutniiDailai  angular 
•Bd  plunL  it  ia  ootkcablf  tHt  there  arc  two  nAaea — one.  npfc- 
acnlM  ia  Gwanic  and  Baho-Sbnajc  only,  btvinninc  with  the 
aovud  ^»  tbc  otbcr»  BHnfiviiv  !■  laaK  of  the  alCer  lanfuafea  for 
the  plHtali  loiaf  back  to  ao  IndfrEurDpcin  fnnn  bqiinniin  with 
-tk.  Pra/eawllift  d  Ldpite  hat  ariued  (Ut-  FsrKlHfco,  v. 
pp.  jsi  fl.)  that -M-orifiiiaUylielDii«d  ID  the  uutiumentar  plural 
M.  tbe  bat.  ittatoi,  ammtn.  Ac),  ami  the  locnu  irith  -;■■-  to  the 
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ble  to  diatuuuUh  by  their  Ft 
ibjundivt).  DetmeB  rt-'—  ' 


, I"iil?'th^  ^dt**  ilS^'jii™"^  luS^ 

puUkFm  fmrtim  the  teninine  icpdcr  ia  cxproaod  thrc*  timca,  with  no 
■dviBuic.  aci  fai  n  can  be  deucted,  om- the  modon  Eniluh,  OkU 
fair  sad,  when  it  it  aot  obvioialy  nprnted  al  aU.  ■■  tUt  ntpect 
and  abo  w  tha  cnployiDait  cf  tba  aaoie  cate  eodiua  for  the  puml 
aa  wtU  ai  tba  iU«abr,  ia  tha  jiunS  after  >  a^Ue  expniiag 
plurality.  tW  uibltiBBtlw  ^"r"r*  ^"'—  '  J— :«.*  «.».i»j.» 
L-  <-do-&iiniaui  iainiacet  ta 


alifbc  ifitcniBBdBa.  aa  that  x«rdu^ _, 

aaBC,  at  liBt  ap  to  loa  (})  Id  the  verb  there  were  at  Em  two 
viwH  tba  active  and  Ibc  ^Mle,  and  three  neoda.  the  Indicative. 
tbatatHiiBclivaaadtheapudvc.  IthaabtenauneitedbylVafeuBn 
Oertd  and  Honit  ia  Ifaraard  Stadw,  »i.  (p.  loi.  a.  )J  that  the  aml- 
laiily  which  edm  betweea  tiK  eaiiieK  Cnrliand  the  eariies  Aryan 
is  the  Boodt  it  tba  naalt  of  a  Igagn-  amaioa  life  betireen  thoae  two 
bnachea.   But  of  thii  there  b  no  pronf,  and  the  pat  difference  in 

nilituta  ttrf  ttrooaty  aaaiiiat  the  nippoiitiaii.  The  Itiuc  lonnt 
■mllaiMl  or^iaally  k«  nlatiofia  in  time  but  diflcrrnt  Idndt  of 

a.  tC^viat  «■  tba  other  hand  refarded  the  ac^naa  a 
-        -  .  : ■ru.  i,^  ^ 

ly  be  lued  alto  of 

- 1  in^IK 

rsr; 

lerence  waa  made 


wholt  awlMit 


_^ ._, Creek 

thk  wry  dewlv.    -     -■     ■        -^- 

fat  tlK  <kt(  d  tba  L .. 

the  diief  nafiKiata  (anboa)  .. . 

the  tBperfect  (InO.  But  when  rHerence  waa  made  to  a  pi 
aichouUp,  tbt  waa  anMed  by  tha  aoritt  (MO.  The  tar 
characterjitie  ittvideu  ain  in  prAliJtkwti  thui.  inPlato't  AfiU. 
•/ ^acnki.  (4  thfiMren  ia  "  Do  not  becia  to  make  a  dittBtbasce, 
rt  *tn^u  ia  Do  not  keep  oa  maldnf  ■  dituitbancc."  Theie 
poiBta  an  noat  caiily  Uliitlnted  Iron  Creek,  becauie  Greek,  better 
ihaa  dK  other  laonatct,  haa  kept  the  ditlinetiH  utafet  o(  both 
■dtentea.  Thepetfeet aidittintuiihedlroo tbeolherlomt 
cillis  Tcpetitioaol  theaetiiia.eniphaiU,ortheiute*hich 
'he  actio*  eaipretKd  l>r  the  verb.    Different  lan^ut^ 


-  JO  charactcnKjc  ih 

.    ThiB  hi  Cnek  1 


■ri)uiriBf.   On  the  oucr  bud  llw  ptife 


L.  S^-Ttaili^Tu 


xot  the  Catilinaiiin  coiupii 
to  Latin.    The  plupetfccl,  the  (■ 


But  it  ii  by  K  mrana  confined  to  Latin.    The  pluperfi 

ot  the  fmiect,  ia  a  lata  divekycnt  anl  can  hardly  ^.  ..-— _ 

lado-CaTopwL    [nCnickthelomaclearlyariteFroa  adding  aorit 

in  that  the  apedatly  Latin  nwanini 

time  akeady  put  (rclallv 
.reek  wiiha  to  exprCH  thi 
at.  but  aliu  the  ImptrfK 


iiabtcfroiitL    When  Honerk: , 

-'■  - ._.:i;.::._:ijxs.. 

l^lln  Ihr  jduperiect  Jt  not  ui>- 
.L :—  pf^fT^     Aa  rrnnli 


canmotlr  —d  with  ihg  value  of 
llie  iBtBn  k  ia  di>cnlt  to  aay  ' 
Soae  laBntB.  Uka  Crriiaaic. 
Ivtarc.    When  tha  pmni  la  Id 
pertEhiUic  lama  csoc  in.     In  other 
&^  than  >.  oomui 


',  tpecial  Euture  with  a  euffix  -tir~  (170)  it  found  only 
'  the  Aryan  aroup  and  the  Baltic  lanfuagea.  The 
■tricllyiprakint.  only  a  future  made  from  a  perfect 

-■  =-  TrUinly  a  late  develapmenti  and 

sonallv  no  different  meaninf  from 

■imply  sf  the  verb  tteo  withgul  further  Kifiiia. 
DO  the  anakigy  of  the  preient  and  p*nly  with  the 
a  caiupletE  puadi(m.  The  inhnilivea  d  all  the 
wn  cato.  lenetally  aterentvpcd  in  fonn  and  no 
I  tb  a  noun  lyatea.tbaiiih  thu.  t.f .  in  eiriy  Sanakrit, 
!.   The  paitidplet  differ  only  fnm  other  adjectivei 


The  late  of  the  verb  It  tinllar, 
netettarily  decay  at  the  nine  n 

redddiif  teriouily  ita  noun  forr 
qratea,  which  hat  no  paialle!  tact 
ayntaetical  point  ot  view,  l»we 
aupetior  to  the  Aryan,  which  hai 
tenae  in  elaitfial  Saiukrit,  and  I 
1.   Tbede       '    


ri'hThe~'ablat~i*e.  ^'ioh" 
'  K^  Ion*  pnceded  hiitoeical  tinei,  Decauio 
kindred  dialect  of  (be  neichbaDrini  Cam- 
lied  aUative  with  genitive,  cwpt  lor  one 
■covered  on  an  inimption  at  Delpm;  In  the 
iTFdacrd  the  dative  1^  (be  locative  form  and 
,  locative  and  Inttrumental  meaning  [n 
I  the  fanally,  t.j.  Gemunic,  the  confutton  haa 

I  it  tinllar,  Ihoufh  the  two  paradismt  do  not 
he  nine  rate.    Thui  Latin  hu  modlEcd  iia 

noun    forma,  tbowt  a  very  elaborate  verb 

laiallel  cnxpi  in  the  Aryan  ftoup.   From  ihe 

T,  the  Gieck  tyttpni  b  much 

largew  attributed  to  the  power, 

"""       ^1 

nc^hboura  the  other  Italic'diaiKtikbut  tlto 


larrlyntlri 


which  tUafroup  develapvd  lieydiDd  any  other.  o<  HI 

which  in  pnetiee  took  Itbe  place  of  auboedinate  tr. 

enent.    The  ciutet  for  the  mcdlfieatlant  which  the  Latin 
tyttena  haa  undertone  are  more  obtcore.  but  they  ar 

only  by  itt  immediate  Kit"-' .v.^v_  •..•■^j:.i 

to  a  inat  degree  by  the  an 

The  origin  and  qireid  of  Ihe  Indo-European  luiguagn  hu 
long  been,  and  remaini,  a  vend  quettion.  No  tooner  had  Bopp 
laid  Xht  foundation  of  Compaiitive  Pbilokigy  in  hit  great  work, 
the  6rM  edition  of  which  appeared  in  1S33-1SJ5,  Lban  Ihii 
qneMion  began  to  be  aeriouily  contidered.  Tlie  earlier  wrilera 
agreed  ia  regarding  Au  aa  tlie  original  bone  of  the  ipeakera 
oi  IhcK  languags.  For  Ihla  belief  there  were  varioiu  groundi, 
— ttaitmenli  in  the  Biblical  record,  the  grcaler  originaiily 
[according  lo  Schlegel)  ot  Saniltrit,  the  abiuni  belief  Ihal  the 
raigratir-na  of  mankind  alwayi  proceeded  lowarda  the  wett. 
Tlie  view  propounded  by  an  En^iib  phllologitt,  Dr  R.  G. 
Latham,  that  the  original  home  wai  In  Europe,  «u  Kouted 
by  one  of  (be  moat  eminecl  wriien  on  (he  lubjcct — Vicloc  Hehn 
— ai  lunacy  poaaible  only  Lo  one  who  lived  in  a  C0UQ(ry  of  crankt. 
Lalham'i  view  waa  Bnt  put  Cotward  in  iSji,  and  in  half  ■ 
century  opinion  had  almost  univcnally  come  over  to  hi*  tide, 
Uai  MOllec  Indeed  to  the  lait  held  to  tbe  view  that  the  home 
wai  "  lomewhere  In  Atia."  and  Piofettcit  Johanna  Schmidt 
of  Berlin,  in  a  paper  read  before  (he  Oriental  Congreia  at  S(ock- 
bolm  in  i8Sq,  argued  for  a  ckiae  rontacl  between  early  Indo- 
European  and  Anytian  dviliiation,  from  the  borrowing  of  one 
at  (wo  wordi  and  (he  eaistence  of  duodecimal  elcmentt  in  (h« 
Indo-European  numeral  lyiltoi  aide  by  tide  with  (be  prevaleol 
decimal  lytlem — thedoten.tlwgroB,  Ihe  lon|huiidRd(iiB).&c. 
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At  60  the  systems  crossed,  snd  60  was  a  very  characteristic 
element  in  Assyrian  numeration,  whence  come  our  minutes  and 
seconds  and  many  other  units.' 

Even  before  Latham  a  Belgian  geologist,  d'Omalius  d'Hallov,  in 
iSa8  had  raised  objections  to  the  thedry  of  the  Asiatic  origin  01  the 
Inao-Europeans«  but  his  views  remained  unheeded.  In  1864  be 
brousht  three  questions  before  the  Socittt  d'antkrop^ogie  of  Paris: 
(1)  What  are  the  proofs  of  the  Asiatic  origin  of  Europeans?  (a)  Have 
not  inflectional  languages  f^Mcd  from  Europe  to  Asia  rather  than 
from  Asia  to  Europe?  (3)  Are  not  the  speakers  of  Celtic  languages 
the  descendants  ot  the  autochthonous  peoples  of  Western  Europe? 
(Reinach,  op.  cil.  p.  38).  Broca .in  replymg  to  d'Omalius  emphasized 
the  fact  which  has  been  too  often  forgotten  in  this  controversy, 
that  race  and  language  are  not  necessarily  identical.  In  1868 
Professor  Benfey  <n  G^ttingen  argued  for  the  south-cast  of  Euro^ 
as  the  original  home,  whue  Ludwig  Qeiger  in  1871  placed  it  m 
Germany,  a  view  which  in  later  times  has  Had  not  a  few  supporters. 

Truth  to  tell,  however,  we  are  not  yet  ready  to  fix  the  site  of  the 
original  home.  Before  this  can  be  done,  many  factors  asyet  im- 
penectly  known  must  be  more  completely  ascertained.  The  pre- 
historic conditions  of  Northern,  Western.  Central  and  South-eastern 
Europe  have  been  carefully  investigated,  but  important  new  dis- 
coveries are  still  continually  being  made.  Investi^tion  of  other 
parts  of  Europe  iy  leas  complete,  and  prchistorK  conditions  in 
Asia  are  at  present  very  unperfectly  known.  In  Western 
Europe  twoprehistoric  races  are  known,  the  palaeolithic  and  the 
neolithic.  The  former,  distinguished  by  their  ^reat  skill  in  drawing 
figures  of  animals,  especially  the  hone,  the  reindeer,  and  the  mam- 
moth, preceded  the  period  of  the  Great  Ice  Age  which  rendered 
Northern  Europe  to  the  latitude  of  London  and  Berlin  uninhabitable 
for  a  period,  tne  length  of  which,  as  of  all  geological  ages,  cannot 
definitely  be  ascertained.  For  the  present  purpose,  however,  this  is 
of  less  importance,  because  it  is  not  claimed  that  the  Indo-European 
stock  u  of  so  great  antiquity.  But  when  the  ice  again  retreated  it 
must  have  been  long  before  Northern  Europe  could  have  maintained 
a  population  of  human  beings.  The  disappearance  of  the  surface 
ice  must  have  been  followed  by  a  long  period  when  ice  still  remained 
underground,  and  the  surface  was  occupied  by  swamfM  and  barren 
tundras,  as  Northern  Siberia  is  now.  ^  When  a  human  population  once 
more  occupied  Northern  Europe  it  is  impossible  to  estimate  in  years. 
The  problem  may  be  attacked  from  the  opposite  direction.  How 
long  would  it  have  taken  for  the  Indo-European  stock  to  spread  from 
its  original  home  to  its  modem  areas  of  occupation?  Some  recent 
writers  say  that  it  w  unnecessary  to  carry  the  stock  back  farther 
than  s<}00  B.c. — a  period  when  the  civilizations  <A  E|^t  and  Meso- 
IMtamia  were  already  ancient.  Wherever  the  orieinal  home  was 
situated,  this  date  is  probably  fixed  too  low.  The  discussion,  more- 
over, is  in  danger  not  only  of  moving  in  one  vicious  circle  but  in  two. 
(a)  The  term  Indo-European  stock*"  necessarily  implies  race,  but 
why  might  not  the  language  have  been  from  the  earliest  times  at 
which  we  can  trace  it  the  language  of  a  mixed  race?  (6)  It  is  usual 
to  assume  that  the  Indo-European  stock  was  tall  and  bbnd,  in 
fact  much  as  the  dasncal  writen  describe  the  eariy  Germans.  But 
the  truth  of  this  hypothesis  is  much  more  difficult  to  demonstrate. 
In  most  countries  known  to  the  ancients  where  blond  hair  prevailed, 
at  the  present  day  dark  or  brown  hair  is  much  more  in  evklence. 
Moreover  the  cok>ur  of  fair  hair  often  varies  from  childhood  to  middle 
life,  and  the  flaxen  hair  of  youth  is  veiv  frequently  replaced  by  a 
much  darker  shade  in  the  adult.  It  has  been  often  pointed  out  that 
many  of  Homer's  heroes  are  xanthoit  and  it  is  frequently  argued 
that  iv46t  means  blond.  Thb,  however,  is  anything  but  certain, 
even  when  Vacher  de  Lapouge  has  collected  all  the  passages  in 
ancient  writera  which  bear  upon  the  subject.  When  Diodorus 
(v.  33)  wishes  to  describe  the  children  of  the  Galatac,  by  whom 
apparently  he  means  the  Germans,  he  says  that  their  hair  as  children 
b  generally  whiSe,  but  as  they  grow  up  it  b  assimilated  to  the  colour 
of  their  fathers.  The  ethnologicaf  argument  as  to  lone-headed 
and  short-headed  races  (dolichocephalic  and  brachycephalic)  seems 
untrustworthy,  because  in  countries  described  as  dolkhoocphalk; 
short  skuUs  abound  and  vice  versa.  Moreover  thb  clatfSfication,  to 
which  much  more  attention  has  been  devoted  than  its  inventor  Retzius 
ever  intended,  b  in  itself  unsatisfactory.  The  relation  between  the 
length  and  breadth  of  the  head  without  consideration  of  the  total 
size  b  deariy  an  unsatbfactory  criterion.  It  b  true  that  to  the 
mathematkrian  I  or  |  or  A  are  of  tdcntk:al  value,  but,  if  it  be  also 
generally  true  that  mental  and  physical  energy  are  dependent  on 
the  size  and  weight  of  the  brain,  then  the  mere  mathematical  relation 
^twecn  length  and  breadth  b  of  leas  importance  than  the  size  of  the 
quantities.  Anthropologbts  appear  now  to  recognize  thb  themselves. 

The  argument  from  physical  geography  seems  more  important. 
But  here  also  no  certain  answer  can  oe  obtained  till  more  b  known 
of  the  conditions,  in  eariy  times,  of  Uie  eastern  part  of  the  area. 

*  For  the  history  of  the  controversy  see  the  excellent  summary  in 
Salomon  Reinach  s  VOrigine  de*  Aryens:  Htstorie  ffune  eoniroterse 
(189s).  Max  M  Oiler's  latest  views  are  contained  in  hb  Biotraf^ies 
0f  Words  and  the  Home  of  the  Aryas  (1888).  See  Schmidt's  Die 
Vrkeiwiat  der  ludctitmanen  und  das  curopdiscke  Zaklsystem  (1890). 


According  to  Rated'  the  Cas|Maa  was  once  very  modi  laner  than 
it  b  now,  and  to  the  north  of  it  there  extended  a  great  area  91  swamp, 
which  made  it  practically  impossible  for  the  Indo-European  race 
to  have  crossed  north  of  the  Caspian  from  either  continent  to  the 
other.  At  an  early  period  the  Caspian  and  Black  Sea  were  con- 
nected, and  the  Sea  of  Marmora  and  the  Dardanelles  «-cre  repre- 
sented by  a  ri\'er  which  entered  the  Aegean  at  a  point  near  the 
island  of  Andros.  While  the  northern  Aegean  was  still  land  divided 
only  by  a  river,  it  b  dear  that  migration  from  south-eastern  Eucope 
to  Asia  Minor,  or  reversely,  might  have  taken  place  with  case. 
Even  in  much  later  times  the  Dardanelles  have  formed  ik>  serioos 
barrier  to  migration  in  either  direction.  At  the  dawn  of  history, 
Thracbn  tribes  crossed  it  and  founded,  it  seems,  the  Phrygian  and 
Armenian  stock  in  Asia  Minor:  the  Gaub  at  a  later  timefoUoircd 
the  same  road,  as  did  Alexander  the  Great  a  generation  eaHier. 
At  the  end  of  the  middle  aees,  Asia  sent  by  way  of  the  Dardajxrn 
the  invading  Turks  into  Europe.  The  Greeks,  a  natioo  of  su- 
farere,  on  the  other  hand  reached  A«a  directly  across  the  Aegeaa, 
unng  the  islands,  as  it  were,  as  stepping-stones. 

Though  much  more  attcntran  has  been  devoted  to  the  sabicct  by 
recent  writers  than  was  earlier  the  practice,  it  b  doubtful  whctlH'f 
migratbn  by  sea  has  even  now  been  assigned  its  full  importance. 
The  most  mysterious  people  of  antiquity,  the  Pelasgians,  do  not  srcm 
to  be  in  all  cases  the  same  stock,  as  their  name  appcara  mordv  to 
mean  "  the  people  of  the  sea,"  Ut^aayU  representing  an  earlier 
vtXaTt-m,  where  vtXarrt  b  the  weak  form  of  the  stem  of  wUoei, 
"  sea,"  and  -«m  the  ending  so  frequent  in  the  nanaes  of  pccpics. 
A  parallel  to  the  sound  changes  may  be  seen  in  /diey^,  for  *fjri-mwu, 
by  the  side  of  tdy-wviu.  As  time  goes  on.  evidence  seems  more  and 
more  to  tend  to  confirm  the  truth  of  the  great  migrations  by  sea, 
recorded  by  Herodotus,  of  Lydians  to  Etruria,  of  Eteorretans  both 
to  east  and  west.  An  argument  in  favour  of  the  original  Ind> 
Europeans  being  seated  in  north-western  Germany  has  bees  de- 
veloped by  G.  KosaiMVkiZeitscknft/ir  Etknolope,  1903.  pp.  1^1-222) 
from  the  forms  and  ornamentation  of  ancient  pottery.  It  has 
certainly  not  been  generally  recdved  with  favour,  and  a%  Kossamis 
himself  affirms  that  the  dasafication  of  prchbtoric  pottery  is  stiB 
an  undeveloped  science,  his  theory  b  clearly  at  present  uncoial  to 
the  weight  of  such  a  superstructure  as  he  would  build  upo«  tt.  A3 
the  allied  sciences  are  not  prepared  with  an  answer,  it  b  oece&ury 
to  fall  back  upon  the  Indo-ETuropean  languages  themsdves.  The 
attempt  has  often  been  made  to  ascertain  both  the  positkm  of  the 
original  home  and  the  stage  of  dvilization  which  the  original  coca- 
munity  had  reached  from  a  consideration  of  the  vocabulary'  for 
plants  and  animab  common  to  the  various  languages  of  the  Ind> 
European  family.  But  the  experience  of  recent  centuries  warns  as 
to  be  wary  in  the  application  of  thb  argument.  If  we  cnt  ofi  aO 
past  hbtory  and  regard  the  language  of  the  present  day  as  we  have 
perforce  to  regard  our  earliest  recoras,  two  of  the  words  most  widrly 
disseminated  amongst  the  Indo-European  people  of  Eun^e  are 
tobacco  and  potato.  Without  hbtorical  records  it  woukl  be  as- 
possible  for  us  to  discover  that  these  words  in  thdr  eariiest  Europeaa 
form  had  been  borrowed  from  the  Caribbean  Indians.  Most  laafua^es 
tend  to  adopt  with  an  imported  product  the  name  given  to  it  b)-  its 
producere,  though  frequently  mtsunderstandii^  arises,  as  ia  the 
case  of  the  two  words  mentioned,  the  poUOo  being  properly  the  >aBk. 
and  tobacco  being  property  the  pipe,  while  ^atm  or  /ctes  (cp. 
petunia)  was  the  plant.' 

The  nret  treatise  in  which  an  attempt  was  nude  to  work  out  the 
primitive  Indo-European  civilisation  in  detail  was  Addphe  Pktct's 
Les  Origines  indo-europiennes  ou  Us  Aryas  primitifs  (185^  1863V 
The  idyllic  conditions  in  which,  according  to  Pictet,  early  Icai> 
European  man  subsisted  were  accepted  and  extended  l^  many 
enthusiastic  succcssore.  The  father,  the  protector  ci  the  fas£y 
(pater  irompi,  protect),  and  the  mother  (mater  from  mj.  to  prod»-v) 
were  surrounded  by  their  children  (Skt.  putra),  whose  name  irapLed 
that  they  kept  everything  clean  and  neat.  The  daughter  was  tbt 
milkmaid  (Skt.  duhiti  from  duk,  milk),  while  the  brother  (Skr^ 
bkriUir)^  derived  from  the  root  cAferre, "  bear,"  was  the  natani  pr> 
tcctor  of  his  sbter,  whose  name,  with  some  hesitation,  b  derided  to 
mcan^ "  she  who  dwelb  with  her  brother,"  the  notion  of  tnotbn- 
and  sbter  marriage  being,  however,  summarily  rejected  (iL  p.  ^65*. 
The  uncle  and  aunt  are  a  second  father  and  mother  to  the  far-Sy, 
and  for  thb  reason  nepos^  Skt.  «a^.  b  both  nephew  and  giacdsci. 
The  life  of  such  families  was  pastoral  bnt  not  nomad;  there  w  x 
farmstead  where  the  women  were  busied  with  housewifery  ord 
butter-making,  while  the  men  drove  their  flocks  aliekl.  The  ox.  the 
horse,  the  shwp,  the  goat  and  the  pig  were  domesticated  as  veQ  as 
the  dog  and  the  farmyard  fowb,  but  it  was  in  <»cn  that  their  ^A 
wealth  conssted.  Hence  a  cow  was  dfcted  to  am  honoured  gvnt. 
cows  were  the  object  of  armed  raids  upon  their  ne^hbomr.  and 
when  a  member  01  the  family  died,  a  cow  was  killed  to  accorapssr 
him  in  the  next  world.    Even  the  phenomena  of  nature  to  thcr 

*  *'  Geographtsche  PrQfung  der  Tatsachen  Qber  den  Urspmng  det 
Vdlker  Europas  "  (BerkMU  der  k.  sScksiseken  Ges,  d.  WissemsckcfieK 
1900,  pp.  34  ff.). 

*  See  the  essay  on  "  Evolution  and  the  Science  of  Lai^Bage,'*  m 
Darwin  and  Modem  Science  (1909),  p.  5^4  L 


FRENCH 

INDO-CHINA 

&  SIAM 


En|c<Kli  Mitel 

•»■!•  C«^tol*  .    

Asm  wM  Oa»<fa/i  


104       13  LongiliMlc  East  106  of  Crccnwtdi  5^  loS 


INDO-EUROPEAN  LANGUAGES 


499 


aaive  ImaginAtioot  coold  be  represented  by  cows:  the  clouds  of 
heaven  were  cows  whose  nulk  nourished  the  earth,  the  stars  were  a 
herd  with  the  sun  as  the  bull  amonsst  them,  the  earth  was  a  cow 
yielding  her  increase.  Before  the  original  community,  which  ex- 
tended over  a  wide  area  with  Bactna  for  its  centi^,  had  broken 
up,  agriculture  had  begun,  and  barley,  if  not  other  cereals,  and 
various  leguminous  plants  were  cultivated.  Oxen  drew  the  plough 
and  the  wagon.  Industry  also  had  developed  with  the  introcfuction 
of  agriculture;  the  carpenter  with  a  variety  of  tools  appears  to  con- 
struct farm  implements,  buildings  and  furniture,  ana  the  smith  is 
no  less  busy,  implements  had  bcsun  with  stone,  but  by  this  time 
were  made  of  bronze  if  not  of  iron,  lor  the  metals  gold,  silver,  copper, 
tin  were  certainly  known.  Spinning  and  weavinc  had  also  bwun; 
pottery  was  well  developed.  The  flocks  and  herds  and  agriculture 
supplied  food  with  plenty  of  variety;  fermented  liquors,  mead, 
proSably  wine  and  peniaps beer,  were  used,  not  always  in  moderation. 
A  great  variety  oi  military  weapons  had  been  invented,  but  geo- 
graphical reasons  prevented  navigation  from  devebping  in  Bactria. 
Towns  exiirted  and  fortified  places.  The  people  were  organized  in 
clans,  the  cUns  in  tribes.    At  the  head  of  all,  though  not  in  the  most 

Erimitive  epoch,  was  the  king,  who  reigned  not  by  hereditary  right, 
ut  by  elect  ion.  Though  money  had  not  yet  been  invented,  exchange 
and  barter  flourished ;  there  were  borrowers  and  lenders,  and  property 
passed  from  father  to  son.  Though  we  have  no  definite  information 
as  to  their  laws,  justice  was  administered ;  murder,  theft  and  fraud 
were  punished  with  death,  imprisonment  or  fine  {Riswni  giniral 
at  cna  of  vol.  ii.). 

Further  investigation,  however,  did  not  confirm  thi^  kleally  happy 
form  of  primitive  civilization.  Many  of  Pictet's  etymologies  were 
erroneous,  many  of  his  deductions  based  on  very  uncertain  evidence. 
No  recent  writer  adopts  Pictet's  views  of  the  Indo-European  famil^r. 
But  his  list  of  domesticated  animals  a  approximately  correct,  if 
domestication  b  used  loosely  simply  of  animals  that  might  be  kept 
by  the  Indo-European  man  about  his  homestead.  Even  at  .the 
present  day  domestication  means  different  things  in  the  case  of 
different  animals.  A  pig  b  not  domesticated  as  a  dog  b;  in  areas 
like  the  Hebrides  or  western  Ireland,  where  cattle  and  human  beings 
share  the  two  ends  of  the  same  building,  domestication  means  some- 
thing very  different  from  the  treatment  of  large  herds  on  a  farm 
extending  to  many  hundreds  of  acres.  In  other  respects  the  height 
of  the  civilization  was  vastly  exaggerated.  That  the  Indo-European 
people  were  agricultural  as  well  as  pastoral  seems  highly  probable. 
But  as  Heraclides  s^ys  of  the  Athamanes  {Pragmenta  auf.  Graec. 
n.  319),  the  women  were  the  agriculturists,  while  the  men  were 
shepherds.  Agriculture  begins  on  a  very  small  scale  with  the  dibbling 
by  means  of  a  pointed  stioc  of  a  few  seeds  of  some  plant  which  the 
women  recoenize  as  useful  either  for  food  or  medicine,  and  b  possible 
only  when  the  people  have  ceased  to  be  absolutely  nomad  and  have 
fix«i  settlements  for  continuous  periods  of  some  length.  The 
pastoral  habit  b  broken  down  in  men  only  by  starvation,  if  the 
pasture-lands  become  too  cramped  through  an  excessive  increase  of 
population  or  are  seized  by  a  conqueror.    As  has  been  well  said, 

of  all  the  ordinary  means  of  gaining  a  livelihood — with  the  ex- 
ception perhaps  of  mining — agriculture  b  the  most  laborious,  and  is 
nevrr  voluntarily  adopted  by  men  who  have  not  been  accustomed 
to  it  from  their  childnood  "  (Mackenzie  Wallace,  Russia,  new  ed. 
t.  p.  a66.  in  relating  the  conversion  of  the  Bashkir  Tatars  to  agri- 
culture). Even  the  plough,  in  the  primitive  form  of  a  tree  stump 
with  two  branches,  one  forming  the  handle,  the  other  the  pc^,  was 
de\-elopcd,  and  to  thb  period  may  belong  the  representations  in  rock 
rarving*  in  Sweden  and  the  Alps  of  a  pair  of  oxen  in  the  plough 
ii.  MQiier,  Nordiscks  AUertumskunde,  t.  20$;  Dechelette,  Manuel 
d'arcMtioik,  ii.  pp.  49a  ff.).  The  Indo-European  civilization  in  its 
beginninn  apparently  belongs  to  the  chalcolitnic  period  (sometimes 
described  by  the  barbarous  term  of  Italian  origin  eneolithk)  when 
copper,  if  not  bronze  had  come  in,  but  the  use  of  stone  for  many 
purposes  had  not  yet  gone  out.  While  primitive  Indo-European 
man  apparently  knew,  as  has  been  said,  tne  horse,  ox,  sheep,  Koat, 
pig  and  dog,  it  b  to  be  observed  that  in  their  wild  state  at  least 
these  aniRub  do  not  all  affect  the  same  kind  of  area.  The  horse 
b  an  animal  of  the  open  plain;  the  foal  always  accompanies  the 
mother,  for  at  first  its  neck  b  too  short  to  alknr  it  to  graze,  and  the 
mare,  unlike  the  cow,  has  no  large  udder  in  which  to  carry  a  great 
supply  of  milk.  The  cow,  on  the  other  hand,  hides  her  calf  in  a  brake 
when  she  eoes  to  graze,  and  is  more  a  woodland  animaL  The  pig's 
natural  habitat  b  the  forest  where  beech  mast,  acorns,  or  chestnuts 
are  pleatilttL  The  goat  b  a  climber  and  affects  the  heights,  while 
the  sheep  also  prefers  short  grass  to  the  richer  pastures  suited  to 
Idne.  To  collect  and  tame  ul  those  animals  implies  control  of  an 
extensive  and  varied  area. 

What  of  the  trees  known  to  primitive  Indo-European  man?  On 
thb  the  greater  part  of  the  arguments  regarding  tM  original  home 
have  tttrned.  The  name  for  the  beech  extends  through  a  considerable 
number  of  Indo-European  languages,  and  it  has  generally  been 
a««umed  that  the  beech  must  have  been  known  from  the  first  and 
therefore  must  have  been  a  tree  which  flourished  in  the  original 
home.  Now  the  habitat  of  the  beech  b  to  the  west  of  a  line  drawn 
from  Kdnigsberg  to  the  Crimea.  The  argument  assumes  that  its 
distribution  was  always  the  same.  But  nothing  is  more  certain 
than  that  in  different  ages  different  trees  succeed  one  another  on 


the  same  soil.  In  the  peat  mosses  of  north-east  Scotland  are  found 
the  trunks  of  vast  oaks  which  have  no  parallel  among  the  trees 
which  grow  in  the  same  district  now,  where  the  oak  has  a  hard 
struggle  to  live  at  all,  and  where  experience  teaches  the  planter  that 
coniferous  trees  will  be.  more  successful.  On  the  coast  of  Denmark 
in  the  same  way  the  conifer  has  replaced  the  beech  since  the  days  of 
the  "  kitchen  middens,"  from  which  so  much  information  as  to  the 
primitive  inhabitants  of  that  area  has  been  obtained.  But  with 
regard  to  the  names  of  trees  there  are  two  serious  pitfalb  which  it  b 
difficult  to  avoid,  (a)  It  b  common  to  give  a  tree  the  name  of 
another  which  in  habit  it  resembles.  In  England  the  oriental  plane 
does  not  grow  freely  north  of  the  Trent;  accordingly,  farther  north 
the  sycamore,  which  has  a  leaf  that  a  casual  observer  might  think 
similar,  has  usurped  the  name  of  the  pbne.  (6)  In  the  case  of  the 
beech  (Lat.  fapu),  the  corresponding  Greek  word  4Tr^  does  not 
mean  beech  but  oak,  or  possibly,  if  one  may  judge  from  the  magnificent 
trees  of  north-west  Greece,  the  chestnut.  It  has  been  suggested  that 
the  word  is  connected  with  the  verb  4^itu9  to  oat,  so  that  it  was 
originally  the  tree  with  edible  fruit  and  could  thus  be  specblized  in 
dim^rent  senses  in  different  areas.  -      •    ■ 


connexion  of  the  Kurd  Ms,  "  elm 


If,  however,  Bartholomae's 
{Idi.  Forsckunten,  ix.  271)  be 


correct,  there  can  be  no  relation  between  4^yM  and  imi^,  but  the 
latter  comes  from  a  root  *bkliu%,  in  which  the  i  would  become  s 
among  the  secern  languages.  The  birch  is  a  more  widely  spread  tree 
than  the  beech*  growing  as  luxuriantly  in  the  Himalayas  as  in 
western  Europe,  but  notwithstanding,  the  Latin  fraxinus,  which  b 
almost  certainly  'of  the  same  origin,  means  not  btrch  but  ask,  while 
the  word  aldn  to  ash  (Or.  i^irt)  appears  in  Latin  without  the  & 
suffix  as  05-  in  Latin  omus,  **  mountain  ash,"  for  an  earlier  *osiHos, 
cp.  Old  Bulgarian  jasenA  (the  j  has  no  etymological  value),  Welsh 
and  Cornish  onnen,  from  an  original  Celtic  *onna  from  *os-«ilL  One 
of  the  most  widely  spread  tree  names  is  the  word  tree  itself,  which 
appears  in  a  variety  of  forms,  Gr.  hflv%,  Goth  triw,  Skt.  ddru,  Mpv, 
&c.,  which  b  sometimes  as  in  Greek  specially  limited  to  the  oak, 
while  the  Indbn  deodar  {deva-ddru)  is  a  conifer.  O.  Schrader,  who 
in  hb  remarkable  book,  Sprackvergleickung  und  Urgesckichte  (1883, 
3rd  ed.,  1906-1907),  locates  the  original  home  in  southern  Russia, 
would  allow  the  original  commuiuty  (ii.  p.  178)  to  be  partly  within, 
partly  without  the  beech  line.  The  only  other  tree  the  name  of 
whicm  b  widely  spread  b  the  willow:  the  English  tntk,  vitky,  Lat. 
wiiex,  Gr.  IrU  for  ftria,  Lithuanbn  w^is,  Zend  vaiti.  Otherwise 
the  words  for  trees  are  limited  to  a  small  number  of  Unguages.  and 
the  meaning  in  different  Unguages  b  widely  different,  as  Gr.  IXAnr, 
"  pine,"  Old  High  German  Itntai  "  linden,"  with  whk:h  go  the  Latin 
litUer,  "  boat,"  and  Lithuanbn  leHtd,  "  board."  The  lime  tree  and 
the  birch  do  not  exist  in  Greece,  and  the  Latin  behda  b  a  borrowing 
from  Gaulish  (Irbh  betke),  the  native  word  fraxinus,  as  we  have 
seen,  being  usea  for  the  ask.  The  equation  of  the  Latin  taxus, "  yew," 
with  Gr.  r6|ar,  **  bow,"  b  no  doubt  correct ;  Schrader's  equation 
of  Skt.  dkanvan,  "  bow."  with  the  German  tanne,  "  fir,"  must,  if 
correct,  show  at  least  a  change  of  material,  for  no  wood  is  kss  well 
adapted  for  a  bow  than  fir.  Ine  only  conclusion  that  can  be  drawn 
#hh  apparent  ceruinty  from  the  names  of  trees  is  that  the  original 
settlements  were  not  in  the  southern  peninsulas  of  Europe. 

Some  of  the  lumes  for  cultivated  plants  are  widely  spread,  but  like 
the  names  of  trees  do  not  always  indicate  the  same  thing.  Thb  b 
not  surprising  if  we  conuder  that  the  word  corn,  within  the  Teutonic 
languages  alone,  means  wheat  in  England,  oats  in  Scotbnd,  rye  in 
Germany,  barley  in  Sweden,  maize  in  the  United  States  of  America. 
Thus  the  Skt.  ydva  means  com  or  bariey,  in  Zend  com  (modem 
Persbn  jav,  baney,  but  in  the  lai^uage  of  the  Ossetea  yen,  yau  b 
millet),  the  Gk.  M  is  spelt,  the  Lithuanbn  jawal  com,  the  Irish 
ioma  barley  (Schrader,  S^ackeerg^kunt^  ii.  p.  188).  The  word 
here  or  baney  itself  b  widely  spread  in  Europe — Latin /ar,  spelt, 
Goth,  bariteins,  "  of  barley."  Old  None  barr.  Old  SUv,  birA,  a  kind 
of  millet  {ibid).  But  the  original  habitat  of  the  cultivated  grain 
pUnts  has  not  yet  been  dearly  established,  and  circumstances  of 
many  kinds  may  occasbn  a  change  in  the  kind  oi  grain  cultivated, 

grovid^  another  can  be  found  suitable  to  the  climate.    In  eariy 
ngbnd  it  is  clear  that  the  prevalent  crop  was  barley,  for  bam  b  the 
bere-em  or  barley-house. 

The  earliest  tree-fruits  found  In  Europe  are  apparently  those 
discovered  by  Edouard  Fiette  as  Mas  d'Azil  in  a  stratum  which  he 
places  between  paUeolithic  and  neolithic.  They  included  nuts, 
plums,  birdcherry,  sloe.  &c.,  and  along  with  them  was  a  little  heap 
of  grains  of  wheat.  If  Piette's  observations  are  correct,  this  find 
must  go  back  to  a  date  long  preceding  the  fruits  found  by  Heer  in 
the  pue-dwellings  of  Sm-itzenand.  Here  also  cherry-stones  were 
found,  though  Uie  modem  cherry  b  said  to  have  been  imported 
first  by  Lucullus  in  the  first  centuiv  B.c.  from  Cerasus  in  Pontus. 
whence  iu  name.  In  the  pile-dweAings  a  considerable  number  of 
apples  were  found.  They  were  generally  cut  up  into  two  or  three 
pieces,  apparently  to  be  dried  for  winter  use.  In  all  probability 
they  were  wild  apples  of  the  variety  Pirus  sihoHca,  which  is  found 
across  the  whole  of  Central  Europe  from  north  to  south  (Buschan, 
VorgeukickUicke  Bolanik,  p.  166).  The  original  habitat  of  the 
apple  is  uncertain,  but  it  is  supposed  to  be  indigefious  at  any  rate 
south  of  the  Black  Sea(Schrader,  ReaUexikon,  s.  v.  Apfetbaum).  The 
history  of  the  name  b  obscure:  it  b  often  connected  with  the 
Campanian  towa  AbcUa,  whkJi  Vufil  (ilffMtf ,  vfi.  740)  calb  tnOifen, 
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*'apple-bearing."  Here  also  tlie  material  (or  fixtagthe  siteof  the  ori(pnal 
habttat  u  untrustworthy. 

The  attempt  has  been  made  to  limit  the  possible  area  by  a  con- 
sideration of  three  animals  which  are  said  not  to  occur  in  certain 
parts  of  it — (a)  the  eel.  which  is  said  not  to  be  found  in  the  Black  Sea ; 
(6)  the  honey  bee,  which  is  not  found  in  that  part  of  Central  Asia 
drained  by  the  Oxus  and  Jaxartes;  (c)  the  tortoise,  which  w  not  found 
in  northern  areas.  From  evidence  collected  by  Schrader  from  a 
specialist  at  Bucharest  iSprackver^eickunit*  ii.  p.  147)  eels  are  found 
in  the  Black  Sea.  The  argument,  therefore,  for  excluding  the  area 
which  drains  into  the  Black  Sea  from  the  posrible  habitat  of  the 
primitive  Indo-European  community  falls  to  the  ground.  Honey 
was  certainly  familiar  at  an  early  an,  as  is  shown  bv  the  occurrence 
of  the  word  *iiie^«,  Skt.  mddkut  Gr.  ptftf  (here  the  meaning  has 
shifted  from  mead  to  wine),  Irish  mid^  Eioglish  Mend,  Old  Slav,  medi, 
Lithuanian  nudis  honev,  midiU  mead.  Schrader,  who  b  the  first 
to  utilize  the  name  of  tne  tortoise  in  this  aigument,  points  out  (o^ 
ciL  p.  148}  that  forms  from  the  same  root  occur  in  both  a  cetUum  and 
a  satem  language — Gr.  xMt,  x<^^*  Old  Slav,  fi/y,  idivi — but 
that  while  it  reaches  far  north  in  eastern  Europe,  it  does  not  pass  the 
46th  parallel  of  latitude  in  western  Europe.  This  argument  would 
make  not  only  the  German  site  for  the  orisinal  home  which  is  sup- 
ported by  Kossinna  and  Hirt  impossible,  out  also  that  of  Scanoi- 
navta  contended  for  by  Penka. 

From  the  foregoii^  it  will  be  seen  that  the  arguments  for  any  given 
area  are  not  conclusive.  In  the  great  plain  which  extends  luaoaa 
Europe  north  of  the  Alps  and  Carpathians  and  across  A«a  north  of  the 
Hindu  Kush  there  are  lew  geographical  obstacles  to  prevent  the  rapid 
spread  of  peoples  from  anv  part  of  iu  area  to  any  other,  and,  as  we 
have  seen,  the  Celts  and  the  Hungarians,  &c,  have,  in  the  historical 
period,  demonstrated  the  rajMdity  with  which  suck  migrations 
could  be  nutde.    Such  migration  may  poenbly  account  for  the  ap- 

garance  of  a  people  using  a  cetUum  language  so  far  east  as  Turkestan, 
ut  our  information  as  to  Tocharish  is  still  too  fragmentary  to  decide 
the  9uestion.  It  is  impossible  here  to  discuss  at  any  length  the 
relations  between  the  separate  Indo-European  languages,  a  subject 
which  has  formed,  from  somewhat  different  poinu  of  view,  the 
subject  of  Kretschmer's  EinUitmmg  in  die  Cksckickle  der  erieckucken 
Sprache  and  Mcillet's  Les  DiaUcUs  indo-twopiennes. 

Bibliography.— Besides  the  articleson  the  separate  languages  in 
thw  Encyclopaedia  the  foUowina  works  arc  the  most  important  for 
consultation:  K.  Brugmann  (pnonology  and  morphology)  and  B. 
DclbrQck  (syntax),  Umndriss  der  vergleickenden  CrammtUik  der 
indo^ermantscken  Sfiracken  (1886-1900),  ed.  2,  vol.  L  (1897);  of 
vol.  li.  two  large  parts,  including  the  stem  formation  ana  in- 
flexion of  the  noun,  the  pronoun  and  the  numerals,  have  been  pub- 
lished in  1906  and  1909.  A  shorter  work  by  Brugmann,  Aurae 
per^teickende  Grammalik  der  indogermaniscken  Spracken,  dealii^ 
mainly  with  Sanskrit,  Greek,  uitin,  Germanic  and  Slavonic, 
appeared  in  three  parts  in  1 902-1903.  A  good  but  leas  elaborate 
work  is  A.  Mcillet.  Introduction  d  litude  comparalvoe  des  langjtes 
indo-turopiennes  (190A,  2nd  ed.  1908).  For  the  ethnological 
argument:  W.  Z.  Ripley,  Tke  Races  of  BMrope  (1900);  G.  Sergi, 
Tke  Mediterranean  Race  (English  edition,  1901).  Other  works, 
now  largely  superseded,  which  deal  «ath  this  argument  are  K.  Penka, 
Origines  Ariacae  (1883).  and  Die  Herkunft  der  Arier  (1886),  and  I. 
Taylor,  Tke  Origin  of  the  A  ryans ,  n.d.  (1890}.  The  ethnologistsare  no 
more  in  agreement  than  the  philologists.  For  the  arguments  mainly 
from  the  linguistic  side  see  especially  O.  Schrader,  Sprachtergleickung 
und  Urgesckukte  (^rd  ed.,  2  vols.,  190&-IQ07)— the  second  edition  was 
translated  into  English  by  Dr  F.  B.  Jevons  under  the  title  Pre- 
historic  Antiguities  of  tke  Aryan  Peoples  (1890);  ReaUexikon  der 
indogermaniscken  AUertumskunde  (1901):  M.  Much,  Die  Heimat  der 
tndogermanen  (1902.  2nd  ed.  1904);  E.  de  Michdis,  VOrigine  degli 
Indo-europei  (1903):  H.  Hirt,  Dte  Indogermanen  (2  vols.,  1905- 
1907) :  S.  Feist,  Europa  im  LickU  der  VortesckickU  und  die  Ergjeb- 
nisse  der  vergleickenden  indogermaniscken  Sprackwissenuka/t,  1910, 
in  W.  Sieglin's  Quellen  und  Forukungen  nor  alien  Cescktckte  und 
Ctorrapkie.  Important  for  special  sections  of  thb  question  are  S. 
Mailer,  Nordiscke  AUertumskunde  (2  vols.,  1 897-1 898),  and  Urge- 
ukickU  Eurof>as  (1905);  V.  Hehn.  Kulturpflansen  und  Haustiere 
(1870),  Tth  ed.  edited  by  O.  Schrader,  with  contributions  on  botany 
by  A.  Eneler  (1002);  J.  Hoops,  Waldbdume  und  Kulturpflansen  im 
germaniscken  Altertum  (1905).  Delbrflck  has  devoted  a  vpeaal 
monograi^  to  the  I.-E.  names  of  relationships,  from  which  he  shows 
that  the  I.-E.  family  was  patriarchal,  not  matriarchal  {Die  idg. 
Venoandtsckaflsnamen,  1889).  E.  Meyer,  from  Tocharish  being  a 
centum  language,  has  revived  with  reserve  the  hvpothesis  of  the 
Asiatic  origin  {Cesckickie  des  Alterluwu^  I.  2,  p.  801;.        (P.  Gl.) 

INDOLE,  or  BENfoPYKROL,  C»HtN,  a  substance  first  prepared 
by  A.  Baeyer  in  1868.  It  may  be  synthetically  obtained  by 
distilling  orindole  (CtHsNO)  with  sine  dust;  by  heating  ortho- 
nit  rocinnamic  acid  with  potash  and  iron  filings;  by  the  reduction 
of  indigo  blue;  by  the  action  of  sodium  ethylate  on  ortbo- 
aminochlorstyrene;  by  boiling  aniline  with  dichloracetaldehyde; 
by  the  dry  distillation  of  ortho-tol34oxaiDic  acid;  by  heating 
^ne  with  dichloracetal;    by  *i»«>nKt»g  a  mizture  df  caldum 


formate  and  calcium  antlidoacetaCe;  and  by  heating  pyruvic 
acid  phenyl  hydraxone  with  anhydrous  dnc  cdiloride.  It  a 
also  formed  in  the  pancreatic  fermentation  of  albumen,  and, 
in  small  quantities,  by  passing  the  vapours  of  mono-  and  dbliyl- 
anilines  through  a  red-hot  tube.  It  crystallizes  in  shining 
leaflets,  which  melt  at  52*  C.  and  boil  at  245^  C.  (witli  decom- 
position), and  is  volatile  in  a  current  of  steam.  It  is  a  fecbk 
base,  and  gives  a  cherry-red  coloration  with  a  pine  shaving. 
Many  derivatives  of  indole  are  known.  B-mcthyl  indol  or  skalole 
occurs  in  human  faeces. 

IMDOiraSIAMt  a  term  invented  by  James  Riciiardsoa  Logan 
to  describe  the  light-coloured  non-Malay  inhabitants  oC  the 
Eastern  Archipelago.  It  now  denotes  all  those  peoples  of 
Malaysia  and  Polynesia  who  are  not  to  be  classified  as  MaJa>-s 
or  Papuans,  but  are  of  Caocaac  type.  Among  these  are  the 
Battaks  of  north  Stunatra;  many  of  the  Bomean  Dyaks  and 
Philippine  Islanders,  and  the  large  brown  race  of  east  Potynesia 
which  includes  Samoans,  Maoris,  Tongans,  Tahitians,  Marquesas 
Islanders  and  the  Hawaiians. 

See  J.  Richardson  Logan,  Tke  Lamff^tia  and  BtkmcUgj  ef  He 
Indian  Archipdago  (1857). 

IMDORB,  a  native  state  of  India  in  the  central  India  agency, 
comprising  the  dominions  of  the  Maharaja  Holkar.  Its  area, 
exclusive  of  guaranteed  holdings  on  which  it  has  daims,  is 
9500  sq.  m.  and  the  population  in  igox  was  850,690^  showing 
a  decrease  of  23%  in  the  decade,  owing  to  the  results  of 
famine.  As  in  the  case  of  most  states  in  central  India  the 
territory  is  not  homogeneous,  but  distributed  over  several 
political  charges.  It  has  portions  in  four  out  of  the  seven  charges 
of  central  India,  and  in  one  small  portion  in  the  Rajpotana 
agency.  The  Vindhya  range  traverses  the  S.  division  of  the  sute 
in  a  direction  from  east  to  west,  a  small  part  of  the  tcnitory 
lying  to  the  north  of  the  mountains,  but  by  much  the  larger 
part  to  the  south.  The  latter  is  a  portion  of  the  valley  of  the 
Nerbudda,  and  is  bounded  on  the  south  by  the  Satpina  hiSs. 
Basalt  and  other  volcanic  formations  predominate  in  both 
ranges,  although  there  is  also  much  sandstone.  The  Nerbudda 
flows  through  the  sute;  and  the  valley  at  Mandlesar,  in  the 
central  part,  is  between  600  and  700  ft.  above  the  sea.  Tke 
revenue  is  estimated  at  £350,000.  The  metre  gange  raOvay 
from  Khandwa  to  Mhow  and  Indore  dty,  continued  to  Necmach 
and  Ajmere,  was  constructed  in  1876. 

The  state  had  its  origin  in  an  assignment  of  lands  made  earfy 
in  the  i8th  century  to  Malhar  Rao  Holkar,  who  hdd  a  commaad 
inthearmyoftheMahrattaPeshwa.  OftheDhangarorsbcf^icrd 
caste,  he  was  bom  in  1694  at  the  village  of  Hoi  near  Poon. 
and  from  this  drcumstance  the  family  derives  its  saraase 
of  Holkar.  Before  his  death  In  1766  Malhar  Rao  had  added 
to  his  assignment  large  territorial  possessions  acquired  by  ha 
armed  power  during  the  confusion  of  the  period.  By  the  end 
of  that  century  the  rulership  had  paaed  to  another  lader  of 
the  same  clan,  Tukoji  Holkar,  whose  son,  Jaswaat  Rao,  took 
an  important  part  in  the  contest  for  predominance  in  the 
Mahratta  confederation.  He  did  not,  however,  join  the  combiaed 
army  of  Sindha  and  the  raja  of  Beimr  in  their  war  agaiast  the 
British  in  1803,  though  after  its  termination  be  provoked 
hostilities  which  led  to  his  complete  discomfiture.  At  koA  he 
defeated  a  British  force  that  had  marched  against  him  osdcr 
Colond  Monson;  but  when  he  made  an  inroad  into  Btitrsh 
territory  he  was  completely  defeated  by  Lord  Lake,  aad  com- 
pelled to  sign  a  treaty  which  deprived  him  of  a  large  porlioo  d 
his^  possessions.  After  his  death  his  favourite  mistress,  T^ 
Bai,  assumed  the  regency,  until  in  18x7  she  was  mordcird  by 
the  military  commanders  of  the  Indore  troops,  who  drdaird 
for  the  peshwa  on  his  rupture  with  the  British  govetamesiL 
After  thdr  defeat  at  Mehidpur  in  18x8,  the  sUte  submitted  Hr 
treaty  to  the  loss  of  more  territory,  transferred  to  tke  British 
government  its  suzerainty  over  a  number  of  minor  tribaian 
states,  and  acknowledged  the  British  protectorate.  For  maav 
years  afterwards  the  administration  of  the  Holkar  princes  was 
troubled  by  intestine  quarreb,  misrule  and  dynastecoontcntioBS. 
necessitating  the  frequent  intciposition  of  Bxitoh  nmbKitr; 
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and  in  1857  tb«  army,  breaking  away  from  the  chiefs  control,' 
besieged  the  British  residency,  and  took  advantage  of  the  mutiny 
of  the  Bengal  sepoys  to  spread  disorder  over  that  part  of 
central  India.  The  country  was  pacified  after  some  fighting. 
In  1899  a  British  resident  was  appointed  to  Indore,  which  had 
formeriy  been  directly  under  the  agent  to  the  governor-general 
in  central  India.  At  the  same  time  a  change  was  mlule  in  the 
system  of  administration,  which  was  from  that  date  carried 
on  by  a  coonciL  In  1903  the  Maharaja,  Shiva ji  Rao  Holkar, 
G.C.SX,  abdicated  in  favour  of  his  son  Tukoji  Rao,  a  boy  of 
twelve,  and  died  in  1908. 

The  Cry  or  Imdoee  is  situated  1738  ft.  above  the  sea,  on  the 
river  Saiaswati,  near  its  junction  with  the  Khan.  Pop.  (1901) 
86,686.  These  figures  do  not  include  the  tract  assigned  to  the 
resident,  known  as  "  the  camp  "  (pop.  xx»zi8),  which  is  under 
British  administration.  The  dty  is  one  of  the  most  important 
trading  centres  in  central  India. 

Imoosb  Residency,  a  political  charge  in  central  India, 
is  not  co-extensive -with  tbe  state,  thou^  it  includes  all  of  it 
except  aome  outlying  tracts.  Area,  8960  aq.  m.;  pop.  (1901) 
S33t4ro.  0-  S.  Co.) 

UDORSBK^kT,  or  £NDORSEifEMT(from  Med.  Lat.  indorsartt 
to  write  upon  the  dor  sum,  or  back),  anything  written  or  printed 
Qp<m  the  back  of  a  document.  In  its  technical  sense,  it  is  the 
writing  upon  a  bill  of  exchange,  cheque  or  other  negotiable 
Instmment,  by  one  who  has  a  right  to  the  instrument  and 
who  thereby  transmits  the  tight  and  incurs  certain  liabilities. 
See  Bnx  or  Exchange. 

DIDO-SCTTHIANS,  a  name  commonly  ^ven  to  various 
tribes  f  rmn  central  Asia,  who  invaded  northern  India  and  founded 
iungdoms  there.  They  comprise  the  Sakas,  the  Yue-Chi  or 
Kushans  and  the  Ephthalites  or  HQjoas. 

IHDRA«  in  early  Hindu  mythdogy,  god  of  the  dear. sky 
and  greatest  of  tbe  Vcdlc  ddties.  The  origin  of  the  name  is 
dottbtfol,  but  is  by  some  connected  with  indu,  drop.  His 
importance  is  shown  by  the  fact  that  about  350  hymns  celebrate 
bis  greatness,  nearly  one-fourth  of  the  total  number  in  the 
Rig  Veda.  He  is  represented  as  specially  lord  of  the  elements, 
the  thunder-god.  But  Indra  was  more  than  a  great  god 
in  the  andent  Vedjc  pantheon.  He  is  the  patron-deity  of  the 
invading  Aryan  race  in  India,  the  god  of  battle  to  whose  hdp 
they  look  in  their  struggles  with  the  dark  aborigines.  Indra 
is  the  child  of  Dyaus,  the  Heaven.  In  Indian  art  he  is  repre- 
sented as  a  man  with  four  arms  and  hands;  in  two  he  holds 
a  lance  and  in  the  third  a  thunderbolt  He  is  often  painted 
with  tyt%  all  over  his  body  and  then  he  is  called  Sahasraksha, 
"  the  thousand  eyed."  -He  lost  much  of  his  supremacy  when 
the  triad  Brahma,  Siva  and  Vishnu  became  predominant.  He 
gradually  became  identified  merely  with  the  headship  of  Swarga, 
a  local  vice-regent  of  the  abode  of  the  gods. 

See  A.  A.  Macdoodl,  Vedk  Uythdoa  (Strassbarg.  1897). 

IMDRBl  a  department  of  central  France,  foYmed  in  1790 
from  parts  of  the  old  provinces  of  Berry,  Orl£anais,  Marche  and 
Touraine.  Pop.  (1906)  290,216,  Area  2666  sq.  m.  It  is  bounded 
N.  by  the  department  of  Loir-et-Cher,  E.  by  Cher,  S.  by  Creuse 
and  Haute- Vienne,  S.W.  by  Vienne  and  N.W.  by  Indre^t-Loire. 
It  takes  its  name  from  the  river  Indre,  which  flows  through  it. 
The  surface  forms  a  vast  plateau  divided  into  three  districts, 
the  Boischaut,  Champagne  and  Brenne.  The  Boiachaut  is  a 
large  well-wooded  plahi  comprising  seven-tenths  of  the  entire 
area  and  covering  the  south,  east  and  centre  of  the  department. 
The  Champagne,  a  monotonous  but  fertile  district  in  the  north, 
produces  abundant  cereal  crops,  and  affords  excellent  pasturage 
for  large  numbers  of  sheep,  celebrated  for  the  fineness  of  their 
wooL  The  Brenne,  which  occupies  the  west  of  the  department, 
was  fonneriy  marshy  and  unhealthy,  but  draining  and  afforesta- 
tioa  have  brought  aboiit  ransiderable  improvement. 

The  department  is  divided  into  the  arrondissements  of 
Chiteauroux,  Le  Blanc,  La  Ch&tre  and  Issoudun,  with  23 
cantons  and  34s  communes.  At  Neuvy-St-S£pulchre  there  is  a 
drcolar  church  of  the  nth  century,  to  which  a  nave  was  added 


in  the  z2th  century,  and  at  M£zidreft«n-Brenne  there  is  an 
interesting  church  of  the  Z4th  centuiy.  At  Levroux  there  is  a 
fine  church  of  the  13th  century  and  the  remains  of  a  feudal 
fortress,  a&d  thero  is  a  magnificent  ch&teau  in  the  Renaissance 
style  at  Valencay. 

INDRB-BT-LOIRB,  a  department  of  central  France,  consisting 
of  nearly  the  whole  of  the  old  province  of  Touraine  and  of  small 
portions  of  Orl£anais,  Anjou  and  Poitou.  Pop.  (1906)  337,916. 
Area  3377  sq.  m.  It  is  bounded  N.  by  the  departments  of 
Sarthe  and  Loir-et-Cher,  .E.  by  Loir-et-Cher  and  Indre,  S.  and 
S.W.  by  Vienne  and  W.  by  Maine-et-Loire.  It  takes  its  name 
fron}  the  Loire  and  its  tributary  the  Indre,  which  enter  it  on 
its  eastern  border  and  unite  not  far  from  its  western  border. 
The  other  chief  affluents  of  the  Loire  in  the  department  aro 
the  ChcTi  which  joins  it  bdow  Tours,  and  the  Vienne,  which 
vraters  the  department's  southern  region.  Indre-et-Loire  is 
generally  levd  and  comprises  the  following  districts:  the 
G&tine,  a  pebbly  and  sterile  region  to  the  north  of  the  Loire, 
largely  consisting  of  forests  and  heaths  with  numerous  small 
lakes;  the  fertile  Varcnne  or  valley  of  the  Loire;  the  Cham- 
pdgne,  a  chain  of  vine-dad  slopes,  separating  the  valleys  of  the 
Cher  and  Indre;  the  V^n,  a  region  of  vines  and  orchards, 
in  the  angle  formed  by  the  Loire  and  Vienne;  the  plateau 
of  Sainte-Maure,  a  hilly  aiid  unproductive  district  in  the  centre 
of  which  are  found  extensive  deposits  of  shell-marl;  and  in  the 
south  the  Brenne,  traversed  by  the  Claise  and  the  Creuse  and 
forming  part  of  the  marshy  territory  which  extends  under  the 
same  name  into  Indre.  . 

.  Indre-et-Loire  is  divided  into  the  arrondissements  of  Tours, 
Loches  and  Chinon,  with  24  cantons  and  282  communes.  The 
chief  town  b  Tours,  which  is  the  seat  of  an  archbishopric;  and 
Chinon,  Loches,  Amboise,  Chenonceaux,  Langeais  and  Axay- 
le-Rideau  are  also  important  places  with  chiteaus.  The 
Renaissance  chiteau  of  VsU,  and  those  of  Luynes  (zsth  and 
i6th  centuries)  and  Pressigny-le-Grand  (z7th  century)  are  also 
of  note.  Montbaxon  possesses  the  imposing  ruins  of  a  square 
donjon  of  the  zzth  and  12th  centuries.  Preuilly  has  the  most 
beautiful  Romanesque  church  in  Touraine.  The  Sainte  Chapelle 
(x6th  century)  at  Champigny  is  a  survival  of  a  chiteau  of  the 
dukes  of  Bourbon-Montpensier.  The  church  of  Montr^r 
(1533)  with  its  mausoleum  of  the  family  of  Moatr^sor;  that  of 
St  Denis-Hors  (x  3th  and  x6th  century)  dose  to  Amboise,  with 
the  curious  mausoleum  of  Philibert  Babou»  minister  of  finance 
under  Francis  I.  and  Heniy  II.;  and  that  of  Ste  Catherine  de 
Fierbois,  of  the  xsth  century,  are  of  architectural  interest. 
The  town  of  Richelieu,  foimded  in  1631  by  the  famous  minister 
of  Louis  XIII.,  preserves  the  enceinte  and  many  of  the  buildings 
of  the  X7th  century.  Megalithic  monumenta  are  numerous 
in  the  department. 

INDRI,  a  Malagasy  word  believed  to  mean  "  there  it  go^t" 
but  now  accepted  as  the  designation  of  the  largest  of  the  existing 
Malagasy  (and  indeed  of  all)  lemurs.  Bdonging  to  the  family 
Lemuridae  (see  Peivates)  it  typifies  the  subfamily  Jndrisinae, 
which  indudes  the  avahi  and  the  sifakas  (q.v.).  From  both  the 
latter  it  is  distinguished  by  its  rudimentary  tail,  measuring  only 
a  couple  of  inches  in  length,  whence  its  name  of  Jndris  brni'. 
caudatus.  Measuring  about  24  in.  in  length,  exdusive  of  the 
tail,  the  indri  varies  considerably  in  colour,  but  is  usually  black, 
with  a  variable  number  of  whitish  patches,  chiefly  about  the 
loins  and  on  the  fore-limbs.  The  forests  of  a  comparativdy 
small  tract  on  the  east  coast  of  Madagascar  form  its  home. 
ShooU,  flowers  and  berries  form  the  food  of  the  indri,  which 
was  .first  discovered  by  the  French  traveller  and  naturalist 
Pierre  Sonnerat  in  1780.  (R.  L.*> 

INDUCTION  (from  Lat.  inducer*,  to  lead  into;  cf.  Gr.  hrayuyli), 
In  logic,  the  term  applied  to  the  process  of  discovering  prindples 
by  the  observation  and  combination  of  particrilar  instances. 
Aristotle,  who  did  so  much  to  esUblish  the  laws  of  deductive 
reasoning,  neglected  induction,  which  he  identified  with  a  com- 
plete enumeration  of  facts;  and  the  schoolmen  were  wholly^ 
concerned  with  syllogistic  logic.  A  new  era  opens  with  Bacon, 
whose  writings  aU  preach  the  prindpleof  investigating  the. laws 
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of  nature  with  the  pnrpoM  of  improving  the  oonditions  of  haman 
life.  Unluckily  his  mind  was  still  enslaved  by  the  fonnulae 
of  the  qoa^-mecfaanical  scholastic  logic.  He  supposed  that 
natural  laws  would  disclose  themselves  by  the  accumulation 
and  due  anangement  of  Instanrrs  without  any  need  for  original 
speculation  on  the  put  of  the  investigator.  In  his  Novum 
OrgoHMM  there  are  directions  for  drawing  up  the  various  kinds 
of  lists  of  instanrfs.  For  two  hundred  yean  after  Bacon*s 
death  little  was  done  towards  the  theoiy  of  induction;  the  reason 
being,  probaUy,  that  the  practical  scientists  knew  no  logic, 
while  the  university  logicians,  with  their  conservative  devotion 
to  the  syllogism,  knew  no  science.  Whewell's  Philosophy  oj 
ike  Indttdm  Sciences  (1840),  the  work  of  a  thoroughly  equipped 
scientist,  if  not  of  a  great  philosopher,  shows  due  appreciation 
of  the  cardinal  point  neglected  by  Bacon,  the  function  of 
theorizing  in  inductive  research.  He  saw  that  science  advances 
only  in  so  far  as  the  mind  of  the  inquirer  b  able  to  suggest 
oiganizing  ideas  whereby  our  observations  and  experiments 
are  colligated  into  intelUgn>Ie  system.  In  this  respect  J.  S. 
Mili  is  inferior  to  Whewell:  threu|^ut  his  System  of  Logic 
(1843)  he  ignores  thie  constitutive  work  of  the  mind,  and  regards 
knowledge  as  the  merely  passive  reception  of  sensuous  impres- 
sions. His  work  was  intended  mainly  to  reduce  the  pro- 
cedure of  inducti6n  to  a  regular  demonstrative  system  like  that 
of  the  flyllogism;  and  it  was  for  this  purpose  that  he  formulated 
his  famous  Four  Methods  of  Experimental  Inquiry.  His  work 
has  contributed  greatly  to  the  systematic  treatment  of  induction. 
But  it  must  be  remarked  that  his  Four  Methods  are  not  methods 
of  formal  proof,  as  their  author  supposed,  but  methods  whereby 
hypotheses  are  suggested  or  tested.  Tbe  actual  proof  of  an 
hypothesis  is  never  formal,  but  always  Ues  in  the  tests  of  experi- 
ment or  observation  to  which  it  is  subjected. 

The  current  theory  of  induction  as  set  forth  in  the  standard 
worics  is  so  far  satisfactory  that  it  combines  the  merit  of  Whewell's 
treatment  with  that  of  Mill's;  and  yet  it  is  plain  that  there  is 
much  for  the  logician  of  the  future  to  accomplish.  The  most 
important  faculty  in  scientific  inquizy  is  the  faculty  of  suggesting 
new  and  valuable  hypotheses.  But  no  one  has  ever  given  any 
explanation  how  the  hypotheses  arise  in  the  mind:  we  attribute 
it  to  "  genius,"  which,  of  course,  is  no  explanation  at  alL  The 
logic  of  discovery,  in  the  higher  sense  of  the  term,  simply  has 
no  existence.  Another  important  but  neglected  province  of  the 
subject  is  the  relation  of  scientific  induction  to  the  inductions 
of-  everyday  life.  There  are  some  who  think  that  a  study  of 
this  relation  would  quite  transform  the  accepted  view  of  induc- 
tion. C6iisider  such  a  piece  of  reasoning  as  may  be  heard  any 
day  in  a  court  of  justice,  a  detective  who  explains  how  in  his 
opinion  a  certain  burglary  was  effected.  If  all  reasoning  is 
either  deductive  or  inductive,  this  must  be  inductioiL  And  yet 
it  does  not  answer  to  the  accepted  definition  of  induction,  "  the 
process  of  discovering  a  general  principle  by  observation  of 
particular  instances  ":  what  the  detective  does  is  to  reconstruct 
a  particular  crime;  he  evolves  no  general  principle.  Such 
reasoning  is  used  by  every  man  in  every  hour  of  his  life:  by  it 
we  understand  what  people  are  doing  around  us,  and  what  is 
the  meaning  of  the  sense-impressions  which  we  receive.  In 
the  logic  of  the  future  it  will  probably  be  recognized  that  scientific 
inductHNi  is  only  one  form  of  this  universal  constructive  or 
reconstructive  faculty.  Another  most  important  question 
closely  akin  to  that  just  mentioned  is  the  true  relation  between 
these  reasoning  processes  and  our  general  life  as  active  intelligent 
beings.  How  is  it  that  the  detective  is  able  to  understand  the 
bursar's  plan  of  action? — the  military  commander  to  forecast 
the  enemy's  plan  of  campaign?  Primarily,  because  he  himself 
is  capable  of  making  such  plana.  Men  as  active  creatures 
co-operating  with  their  fellow-men  are  incessantly  engaged  in 
forming  plans  and  in  apprehending  the  plans  of  those  around 
them.  Every  plan  may  be  viewed  as  a  form  of  induction;  it 
is  a  sdtepie  invented  to  meet  a  given  situation,  an  hypothesis 
which  is  put  to  the  test  of  events,  and  is  verified  or  refuted  by 
practical  success  or  failure.    Such  considerations  widen  stiU 

rthcx  pur^view  of  scientific  induction  and  help  us  to  understand 
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its  relation  to  ordinary  hmnta  thoii||it  aad 

srimttfic  investigator  in  his  inductive  stage  is 

to  make  out  the  plan  on  which  his  material,  is 

The  phenomena  serve  as  indications  to  h^  him  in  ^t-«*^  ha 

hjfpothesis,  generally  a  guess  at  firat,  which  be  preceeds  ts 

verify  by  experiment  and  the  collection  of  addfrinnal  facts. 

In  the  deductive  stage  he  a«nm«t  that  he  has  made  out  the 

plan  and  can  apply  it  to  the  discoveiy  of  further  detaiL    He  has 

the  capacity  of  detecting  plans  In  nature  becaiwr  be  is  woat  to 

form  plans  for  practical  purposes. 

There  are  good  leorat  accounts  of  tadnctioo  in  Wcitoa's  Mmad 
Logic,  iL,  ui  H.  W.  B.  Jowph't  itUndmOiom  io  Logic,  aad  m 
.  R.  Boyoe  Gibwo's  FroUtm  of  Lope;  see  also  Locic      (H.  St.) 

DIDUCnOM  com  an  electrical  instrument  awshrtng  of 
two  coils  of  wire  wound  one  over  the  other  upon  a  core  coa- 
sting of  a  bundle  of  iron  wires.  One  of  these  drcuits  is  called 
the  primary  circuit  and  the  other  the  seoondaiy  drcoit.  If 
an  alternating  or  intermittent  continuous  cartcst  is  passed 
through  the  primary  circuit,  it  creates  an  alternating  or  inter- 
mittent magnetization  in  the  iron  core,  and  this  in  turn  cxextes 
in  the  secondary  circuit  a  secondary  current  whidi  is  called 
the  induced  currenL  For  most  purposes  an  indnctioD  cxal  is 
required  which  is  capable  of  giving  in  the  seocmdary  cbrcit 
intermittent  currents  of  very  hi^  electromotive  force,  and  to 
attain  this  result  the  secondary  circuit  must  as  a  rule  oonsifi 
of  a  very  large  number  of  turns  of  wire.  Indnction  coib  axe 
employed  for  physiological  purposes  and  also  in  comirxinn  w-;th 
telephones,  but  their  great  use  at  the  present  time  is  in  ooiuiexiaa 
with  tbe  production  of  hi^  frequency  dectric  cnmnts,  lor 
Rdntgen  ray  woric  and  wirdess  tdegraphy. 

The  instrument  began  to  be  devdoped  soon  after  Faraday's 
discovery  of  induced  currents  in  1831,  and  the 
researches  of  Joseph  Henry,  C  G.  Page  and  W. 
Sturgeon  on  the  induction  of  a  current.  N.  J.  CaOaa 
described  in  1836  the  construction  of  aa  dectro- 
magnet  with  two  separate  insulated  wires,  one  thick  and  the 
other  thin,  wound  on  an  iron  core  together.  He  provided  the 
primary  circuit  of  this  instrument  with  an  intemqAer,  and  foczii 
that  when  the  primary  current  .was  r^udly  intennitted,  a 
series  of  secondary  currents  was  induced  in  the  fine  wire,  of 
high  dectromotive  force  and  oonsideraUe  strci^itli.  Star|praa 
in  1837  constructed  a  similar  coil,  and  provided  the  primary 
circuit  irith  a  mercury  interrupter  operated  by  hand.  Vanocs 
other  experimentalists  took  up  the  construction  of  the  indac:].^ 
coil,  and  to  G.  H.  Bachhoffner  is  due  the  sugges^on  of  employes 
an  iron  a>re  made  of  a  bundle  of  fine  iron  wires.  Atasoaieiiha.i 
later  date  Callan  constructed  a  very  large  induction  coil  contaia- 
ing  a  secondary  circuit  of  very  great  length  of  wire.  C  G.  Page 
and  J.  H.  Abbot  in  the  United  Sutes,  between  1838  and  iS^a. 
also  (instructed  some  large  induction  coils.'  In  all  these  cases 
the  primary  circuit  was  interrupted  by  a  mechanically  worked 
interrupter.  On  the  continent  of  Europe  the  inventioii  of  the 
automatic  primary  circuit  interrupter  is  graerally  attracted 
to  C.  £.  Neeff  and  to  J.  P.  Wagner,  but  it  is  probable  that 
J.  W.  M'Gauley,  of  Dublin,  independently  invented  the  form  d 
hammer  break  now  employed.  In  this  break  the  magnetiza- 
tion of  the  iron  core  by  the  primary  current  is  made  to  attract 
an  iron  block  fixed  to  the  end  of  a  H>ring,  in  such  a  way  that 
two  platinum  points  are  separated  and  the  primary  cxicl.: 
thus  interrupted.  It  was  not  until  i8s3  that  H.  L.  Fueeau  added 
to  the  break  theconderuer  which  greatfy  improved  tbe  operatkc 
of  the  coiL  It  1851 H.  D.  Rflhmkorff  (1803-1877), an  instrument- 
maker  in  Paris,  profiting  by  all  previous  eapeiiente.  addressed 
himself  to  the  problem  ctf  increasing  the  electromotive  lotcc  ia 
the  secondary  circuit,  and  induction  coils  with  a  secondary  circ^ 
of  long  fii^  wire  have  generally,  but  unnecessarily,  beat  caSri 
ROhmkorff  coils.  ROhmkwff,  however,  greatly  lengthened  i\t 
secondary  circuit,  employing  in  some  coils  5  or  6  m.  of  ^r^ 
The  secondary  wire  was  insidatcd  with  silk  and  sbdiac  varmsh. 

*  For  a  full  history  of  the  early  devdopraent  of  die 
coU  see  J.  A.  Fkmiflg,  TU  AlUntaU  CunoA  Tf^m^ormt 
chap.  L 
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«nd  cack  lajFcr  of  win  wis  Kptntcd  fnm  tbe  not  b/  meuu  of 
vuaaihcd  bUc  or  ihcUic  piper;  the  tccoiidtry  dicuit  wu  also 
cMiduHy  iuulated  from  the  prinury  drcuJt  by  a  ftlus  tubc- 
RUhmkoiff,  by  providing  with  bit  coil  id  nulamitic  bnik  of  tbe 
bimmei  type,  uxl  etjuipping  it  with  a  condemer  u  luggnted  by 
Fiiua,  uiived  at  tbe  nwdera  foim  of  iaduction  coiL  J.  N. 
Ilearder  is  En^ind  and  E.  S.  Ritchie  la  the  United  Slatei  began 
the  cDutruciioo  of  large  coiU,  the  lut  named  conilnicliDg  a 
•pedally  large  one  to  the  order  of  J.  P.  Gaaiot  b  iSjS.  In  the 
following  decade  A.  Apps  devoted  gnat  iltention  to  the  produc- 
tion of  laige  induction  coOa,  coaitniaiiig  iome  of  the  moit 
powerful   coili  io   eiiueace,  and   Introduced   the   important 

coil*  of  win  iniulaied  by  vanubed  or  paraffined  paper.  In 
1869  be  built  for  tbe  old  Polytechnic  Imlitulion  In  London 
a  coil  having  a  Kcondtry  circuit  ijo  m.  in  length.  Tbe 
diameter  of  the  wire  was  0-014  in.,  and  the  lecondaiy  bobbin 
Khcn  complete  had  an  citemal  diameter  of  1  ft.  and  a  length 
of  4  ft.  10  ins.  The  primary  bobbin  weighed  145  tb,  and 
consisted  of  6000  turns  of  copper  wire  3770  yds.  in  length,  the 
wire  being -cqs  of  an  inch  in  dkameler.  Eicilcdby  thecunent 
from  40  luge  Buiuib  cells,  this  coil  could  give  secondary 
sparb  ja  ia.  in  lengtlu    Subsequently,  in  1876,  Appi  con- 


and  the  whole  Kcoodaiy  aH  ihould  he  immersed  in  pinffia 
wax.  The  aunpleted  ail  {fig.  r)  is  covered  with  a  sheet  at 
ebonite  and  mounted  on  a  base  board  which,  in  lome  cases, 
contains  the  primary  condenser  withm  it  and  carries  im  its 
upper  surface  a  hammer  breat.  For  many  purposes,  however, 
it  is  better  ^a  separate  the  condenser  and  the  break  from  the 
coil.  Assuming  that  a  hammer  break  is  employed,  it  is  generally 
of  the  Apps  form.  The  interruption  o(  the  primary  circuit  is 
made  between  two  contact  studs  which  ought  to  be  of  massive 
platinum,  and  across  tbe  break  p(uatl  is  joined  the  primary 
condenser.  This  consists  of  a  number  of  sheets  of  puafBned 
paper  interposed  between  sheets  of  tin  foil,  alternate  sheets  oi 
the  tin  finl  being  joined  together  (mc  Levdih  Jix).  This 
condense!  serves  to  qnench  Uw  break  ipatk.    If  the  jaimaty 


n  coil  for  Wim 
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circuit  consisted  of  iSo  m.  of  copper  wire  about  O'oi  of  ai 
inch  in  diameter,  forming  a  cylinder  37  in.  long  and  10  in. 
in  external  diameter;  it  was  wound  in  Sal  disks  in  a  large 
number  of  tqiaralf  tectioDS,  the  total  number  of  turns  being 
^i,Sje.  Viriousprimaiycircuiisaen  employed  with  this  c< 
which  when  at  ill  best  couLl  give  a  spark  of  41  in.  in  length. 
A  gCDenl  dacfiption  of  the  mode  of  constmcluig  a  niodr 
induction  coil,  such  as  is  used  for  •nrelcss  telegraphy 
,^_  .  ROotgen  ray  spparatui,  b  as  follows:  The  ironti 

|/T  '  **    consisis  of  a  bundle  of  soft  iron  wires  bserled  in  1 

interior  of  an  ebonite  tube.  On  tbe  outside  of  this 
tube  is  wound  the  primary  circuit,  which  generally  consists  of 
several  distinct  wires  capable  of  being  joined  either  in  series 
or  parallel  as  required.  Over  the  primary  drcuit  Is  placed 
another  thick  ebonite  tube,  tlie  thickness  of  tlie  walls  of  which 
is  proportional  to  tbe  •pirk.produdng  power  of  the  secondary 
circuiL  The  primary  ci:H]  must  be  wholly  enclosed  in  eboruLc, 
and  the  tube  conuining  It  i>  genetally  longer  than  the  secondary 
bobbin.  Tbe  second  circuit  consists  of  ■  number  of  Bat  coils 
wound  op  between  piraSneil  or  shellmd  paper,  much  as  a 
lailor  coib  a  rope.  It  is  csKatial  that  no  joinii  in  this  wire 
than  occur  in  inaccessible  pUce)  in  the  Inltrior.  A  machine 
hu  been  devised  by  Ledie  Miller  for  winding  secondary  circuits 
io  Bat  sections  wiU»ut  any  jcrati  in  the  wire  at  all  (British 
Flint.  No.  ^11,  190J).  A  coil  intended  to  give  a  raor  ii  in. 
spuk  is  generally  wound  in  this  faihioa  in  several  hundred 
sections,  the  object  of  tliii  mode  of  diviwin  being  to  prevent 
any  two  parti  of  the  secondary  drcuit  which  ue  at  great 
diKerencei  of  potential  from  bring  near  to  one  auolhrr,  unleu 
eBeclively  insulated  by  a  suffident  thickness  of  shdlaced  or 
piraSaed  paper.  A  io.in.  coil,  a  lire  very  commonly  used  for 
R<>ntgen  ray  work  «  wirtleu  telegraphy,  bu  an  iron  core  made 
of  a  bundle  of  soft  inn  witti  No.  11  S.W.G.,  a  in.  in  diameter 
and  iS  iiL  hi  length.  Tlie  primary  coil  wound  over  this  core 
coniisls  of  No.  r4  S.W.G.  copper  wire,  insulated  with  while 
silk  laid  on  in  three  layer!  and  having  a  resistance  of  about 
half  an  ohm.  Tbe  insulating  ebonite  tube  for  such  a  coil 
should  not  be  lest  than  J  in.  in  thickness,  and  should  have  (wo 
ebonite  cheeks  00  it  [Jaced  14  in.  apart.  This  tube  is  lupporlcd 
on  two  birfkiw  pedestals  down  which  tbe  endt  of  the  primary 
wiic  are  brought.  The  secondary  coil  consists  of  No.  36  or  No, 
)i  silk  covered  copper  wire,  and  each  of  the  lectioni  is  prrpated 
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user  is  needed.  No  current 
ing  as  a  steady  direct  curtent 
lut  at  tbe  momenu  that  the 
ncd  two  elcctronxitive  fortei 
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breaking  of  the  primary  circuit  being 
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a  of  which  there  result 
a  series  of  discharges  from  one  tecoodary  terminal  to  the  otbe 
in  the  farm  of  sparks. 

Tbe  hammer  break  is  somewhat  irregular  in  actitm  and  give 
a  good  deal  of  tiouble  In  prolonged  use;  hence  many  otbe 
formiofprinwrydrcuilioleiruptetsbavebecn  devised. 
These  may  bedassilied  as  (1)  hand- or  motor-workcd  i'Jm 
dipping  interrupters  employing  mercury  or  platinum  fZ2^ 
contacts;  (j)  turbine  mercury  inlemiplers;  (j) 
electrolytic  interrupters.  In  tbe  first  class  a  steel  or  platinuc 
point,  operated  by  hand  or  by  a  motor,  is  periodically  immersei 

oiidation  of  the  mercury  by  the  spark  nid  break  it  must  b 
covered  with  oil  or  ilcohoL  In  soDie  cases  the  iniemptia 
ii  caused  by  the  continuous  rotation  of  a  motor  either  workin 
an  eccentric  which  opentcs  the  plunger,  or,  11  in  the  Mackenzii 
Davidson  break,  rotating  a  slate  disk  having  a  metal  stud  a, 
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The  coil  should  not  be  wound  in  lea  thin  a  hundred  aeciions, 
and  a  larger  number  would  be  still  better.  The  ad^cent  cods 
d  mum  III  in  sections  an  soldered  lofEther  and  insulated. 
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the  jet  is  immened  in  an  insohting  fluid.  In  a  recent  form 
the  chamber  in  wliich  the  jet  irorks  is  filled  with  coal  gas. 
The  current  supplied  to  the  primary  circuit  of  the  coil  travels 
from  the  mercury  in  the  vessel  throu^  the  jet  to  the  copper 
plate,  and  hence  is  periodically  interrupted  when  the  jet  does 
not  impinge  against  the  plate.  Mercury  turbine  breaks  axe  much 
employed  in  connexion  with  large  induction  coils  used  for 
wireless  telegraphy  on  account  of  their  regular  action  and  the 
fact  that  the  number  of  interruptions  per  second  can  be  con- 
trolled easfly  by  regulating  the  speed  of  the  motor  which  rotates 
the  jet.  But  all  mercury  breaks  employing  paraffin  or  alcohol 
as  an  ingiilaftng  medium  axe  somewhat  troublesome  to  use 
because  of  the  necessity  of  periodically  flraning  the  mercury. 
Electrolytic  interrupters  were  first  brought  to  notice  by  Dr 
A.  R.  B.  Wehnelt  in  1898  {EUktrcteekniscke  ZeUsckriJl,  January 
20th,  1899).  He  showed  that  if  a  laxge  lead  plate  was  placed 
in  dilute  nilphuric  add  as  a  cathode,  and  a  thick  platinum  wire 
protruding  for  a  distance  of  about  one  milliinetre  beyond  a 
^lass  or  porcelain  tube  into  which  it  tightly  fitted  was  used 
as  an  anode,  such  an  arrangement  when  inserted  in  the  circuit 
of  a  primary  coil  gave  rise  to  a  raiMd  intcrmittency  in  the  primary 
current.  It  is  essential  that  the  |datinum  wire  should  be  the 
anode  or  positive  pole.  The  frequency  of  the  Wehnelt  break 
can  be  adjusted  by  regulating  the  extent  to  which  the  platinum 
wire  protrudes  through  the  porcelain  tube,  and  in  modem 
electrolytic  breaks  several  platinum  anodes  are  empbyed. 
This  break  can  be  employed  with  any  voltage  between  30  and 
350.  The  Caldwell  interrupter,  a  modification  of  the  Wehnelt 
break,  consists  of  two  electrodes  immersed  in  dilute  sulphuric 
acid,  one  of  them  being  enclosed  by  a  ^ass  vessel  which  has  a 
small  hole  in  it  capable  of  being  more  or  less  closed  by  a  tapered 
glass  plug.  It  differs  from  the  Wehnelt  break  in  that  there  is 
no  platinum  to  wear  away  and  it  requires  less  current;  hence 
finer  regulation  of  the  cofl  to  the  current  can  be  obtained.  It 
will  also  work  with  either  direct  or  alternating  currents.  The 
hammer  and  mercury  ttu-bine  breaks  can  be  arranged  to  give 
interruptions  from  about  xo  per  second  up  to  about  50  or  60. 
The  electrolytic  breaks  are  capable  of  working  at  a  higher  speed, 
-and  under  some  conditions  will  give  interruptions  up  to  a  thousand 
per  second.  If  the  secondary  terminak  of  the  induction  coils 
are  connected  to  spark  balk  placed  a  short  distance  apart, 
then  with  an  efectrolytic  break  the  discharge  has  a  flame-like 
character  resembling  an  alternating  current  arc  This  type  of 
break  is  therefore  preferred  for  Rjintgen  ray  work  since  it  inakes 
less  flickering  upon  the  screen,  but  its  advantages  in  the  case  of 
wireless  telegraphy  are  not  so  marked.  In  the  Grisson  interrupter 
the  primary  circuit  of  the  induction  coil  is  divided  into  two  parts 
by  a  middle  terminal,  so  that  a  current  flowing  in  at  this  point 
and  dividing  equally  between  the  two  halves  does  not  magnetize 
the  iron.  This  terxninal  is  connected  to  one  pole  of  the  battery, 
the  other  two  terminals  being  coimected  alternately  to  the 
opposite  pole  by  means  of  a  revolving  commutatOT  which  (i) 
passes  a  current  through  one  half  of  the  primary,  thus  magnetiz- 
ing the  core;  (2)  passes  a  current  through  both  halves  in 
opposite  directions,  thus  annulling  the  magnetization;  (3) 
passes  a  current  through  the  second  half  of  the  primary,  thus 
reversing  the  magnetization  of  the  core;  and  (4)  passes  a  current 
in  both  halves  through  opposite  directions,  thus  again  annulling 
the  magnetization.  As  this  series  of  operations  can  be  performed 
without  interrupting  a  large  current  through  the  inductive 
circuit  there  is  not  much  spark  at  the  commutator,  and  the 
speed  of  commutation  can  be  regulated  so  as  to  obtain  the  best 
results  due  to  a  resonance  between  the  primary  and  secondary 
circuits.  Another  device  due  to  Grisson  is  the  electrolytic 
condenser  interrupter.*  If  a  plate  of  aluminium  and  one  of 
carbon  or  iron  is  placed  in  an  electrolyte  yielding  oxygen,  this 
aluminium-carbon  or  aluminium-iron  cell  can  pass  current  in 
one  direction  but  not  in  the  other.  Much  greater  resistance  is 
experienced  by  a  current  flowing  from  the  aluminium  to  the 
iron  than  in  the  opposite  direction,  owing  to  the  formation  of 
"  film  of  aluminic  hydroxide  on  the  aluminium.  If  then  a  cell 
-Usting  of.  a  number  of  aluminium  plates  alternating  with 
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iron  plates  or  carbon  in  aflcafine  solution 
primary  drcuit  of  an  induction  ooQ,  the 
electromotive  force  in  the  right  direction  wtO  cai 
current  to  flow  through  the  coil  until  the  electrolytic  nnadrBwr 
is  charged.  By  the  use  of  a  proper  commutator  the  pasitica 
of  the  electrolytic  cell  in  the  circuit  can  be  reversed  and  anotlei 
transitory  primary  current  created.  This  intcxnqiCed  flow 
of  electricity  throu^  the  primary  circuit  provides  the  inter- 
mittent magnetization  <A  the  core  necessary  to  prodaoe  the 
secondary  electromotive  force.  This  operation  off  conamta- 
tion  can  be  conducted  without  modi  spark  at  tiie  uwuMuiater 
because  the  dreuit  is  interrupted  at  the  time  when  there  is  no 
current  in  it.  In  the  case  of  the  electrolytic  fwwirmfi  no 
supplementary  paraffined  pqxr  condenser 
the  case  of  the  hammer  or  mercury  intennpten. 

An  induction  cofl   for  the  transformation  of 
current  is  called  a  transformo' (9.1.).  One  type  off  h^faeqineacy 
current  transformer  is  called  an  oscSlatwm  tnmsfonaer 
or  sometimes  a  Teda  coH.    The  amstroction  ci  sodi 
a  coil  is  based  on  different  principles  from  that  off 
the  coil  just  described.     If  the  secondary  terminals 
of  an  ordinary  induction  cml  or  transformer  are  fonnfftcd  to  a 
pair  of  spark  balls  (fig.  2),  and  if  these  are  also  connected  » 
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Fig.  3. — Arraagements  for  producing  ili(^  Frequency  Carmes. 

T,  Transformer  or  induction  omL  L,  Inductance. 

8.  Q,  Choking  coils.  P.  Primary  dreast  of  high 
,  ^park  balls,  frequency  ooiL 

C,  Cfondenser.  S,  Secondary  dfcuix. 

a  i^ass  plate  condenser  or  Leyden  jar  of  orxfinary  type  joined 
in  series  with  a  coil  tA  inre  of  low  resi^ance  and  few  tums»  then 
at  each  break  of  the  primary  drcuit  of  the  ordinary  iadncsioa 
coil  a  secondary  electromotive  force  is  set  up  which  charges 
the  Leyden  jar,  and  if  the  spark  balls  are  set  at  the  proper 
distance,  this  charge  is  succeeded  by  a  discharge  orwwi^ing  of 
a  movement  of  electridty  backwards  and  forwards  acrocs  the 
spark  gap,  constituting  an  oscillatory  electric  discharge  (see 
Elecikokinetics).  Each  charge  of  the  jar  may  produce  froci 
a  dozen  to  a  hundred  electric  oscillations  which  are  in  fut 
brief  electric  currents  of  graduaUy  decreasing  strength.  I! 
the  circuit  of  few  turns  and  low  resstance  through  which  this 
discharge  takes  place  is  overlaid  with  another  circoit  wc9 
insulated  from  it  consisting  of  a  large  numb«  of  turns  of  finer 
wire,  the  inductive  action  between  the  two  circuits  acntcs  ia 
the  secondary  a  smaller  series  of  electric  osdUations  of  U^er 
potential.  Between  the  terminals  oi  this  last-named  oml  vc 
can  then  produce  a  series  of  discharges  each  of  which  oonsbts 
in  an  extremely  rapid  motion  of  dectridty  to  and  fro,  the  groups 
of  oscillations  being  separated  by  intervals  <rf  time  conespon&sg 
to  the  frequency  of  the  break  in  the  primary  circuit  of  the 
ordinary  induction  coU  charging  the  L^den  jar  or  condenser. 
These  high  frequency  discharges  differ  altogether  in  charaacr 
from  the  secondary  discharges  of  the  ordinary  induction  coA 
Theory  shows  that  to  produce  the  best  results  the  priraarr 
drcuit  of  the  oscillation  transformer  should  consist  of  only  cat 
thick  turn  of  wire  or,  at  most,  but  of  a  few  turns.  It  is  aha 
nece»ary  that  the  two  dreuits,  primary  and  secondary,  sbo«ui 
be  well  insulated  from  one  another,  and  for  this  purpose  tbe 
osdilation  transformer  is  immersed  in  a  box  or  vcssd  full  of 
highly  insulating  oil.  For  full  details  N.  Tesla*s  origuoal  Papers 
must  be  consulted  (see/oitm.  tnst.  Eltct.  Eng.  st,  62). 

In  some  cases  the  two  circuits  of  the  Tesia  coQ.  the  primaiy 
and  secondary,  are  sections  of  one  single  coiL    In  this  fonn  tie 
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1  for  produdog  bi^  frequency  diidurgei  for  medical 
puipoKS.  The  conslmction  of  a  nxnaior  a  u  JoUowi:  A  ban 
cogptT  wire  ii  wound  upoa  ui  ebonite  or  wooden  cylinder  or 

jar  or  battery  of  Leyden  )an,  the  inner  coating  of  which  ia  coa- 
pfcted  to  one  spafl  ball  of  the  ordinary  indiictioD  coiL  The 
other  ipuk  ball  it  coonected  to  a  point  on  the  above-named 
capper  wire  not  very  far  from  the  bwer  end.  By  adjuiliag 
tbii  contacl,  which  ii  movihle,  the  electric  oadllatloni  created 
in  Ibe  ibon  lection  of  the  mooatar  coil  produce  by  raonance 
oadllationa  b  tbe  longer  ftee  wclioa,  uid  >  powerful  high 
frequency  dectric  brush  or  discharge  b  produced  at  the  free 
end  ol  liie  reaonator  BplraL  Ad  electrode  or  wire  coDitected 
with  Ihia  free  end  therefore  [umbhe*  a  bigb  frequency  glow 
diachaige  which  hai  been  found  to  have  valuable  tbei^eudc 
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~  (Lat.  Mdiilimlid, 
m  ttieoLogy,  a  term  defined  by  the  omaaicatecfuvd  01  tbe  Koman 
Catholic  Church  in  England  as  "  ihe  remiuion  of  the  temporal 
punishment  which  often  nmaina  due  to  sin  after  it>  guilt 
has  been  forgiven."  This  remijuon  may  be  either  total  (Jimary) 
or  partial,  according  to  the  tcnn»  of  the  Indulgence-  Such 
remission  waa  popularly  called  a  pardat  in  the  middle  age* — 
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in  the  follow- 


Bishop  Fisher  layi 

Purgatory  and  b  ladulgences  was  leas  neceasBiy  tban  now.  .  .  . 
But  in  our  dayt  a  great  port  of  the  people  would  rather  cast  off 
Christianity  than  submit  to  the  rigour  of  the  [andcntj  canons; 
wbeieloie  it  is  a  most  icboleiome  dispensation  of  tbe  Holy 
Cboit  that,  after  to  great  a  lapse  of  time,  tbe  belief  in  purgaloiy 
and  tbe  pnctlce  of  ladulgeacu  have  become  generally  leccived 
among  the  onhodoi "  (CM/Kldfir,  cap,  iviii.;  cf.  Cardinal 
Caielan,  TrKl.  XV.  it  IiuSulg.  cap.  i).  The  nearest  equivalent 
in  tbe  andenl  Church  was  the  local  and  temporary  African 
practice  of  rcatoring  lapsed  Cbriatiana  tt 
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mitivc  practice  of  public  penance  for  sins  died  out  b 
h,  there  grew  up  a  lystem  of  equivalent,  ar  nombilly 
equivalent,  private  penance*.  Just  at  many  of  the  punishmenll 
enjoined  by  the  Roman  criminal  code  were  gradually  commuted 
by  medieval  legislaton  for  pecuniary  Cn«,  so  tbe  year)  or  moDthl 
of  lasting  enjobed  by  tbe  earlier  ecdeaiattictl  codu  were 
commuted  for  proportionate  fine*,  the  tccitition  o[  a  ccrtalD 
number  of  pulms,  and  the  like,  "  Historically  apeaking.  It  it 
iodiqnilable  that  the  practice  of  Indulgencea  in  the  medic^ 
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chtucii  arose  out  of  the  authoritative  lenuasion,  in  ezceptional 
cases,  of  a  certain  proportion  of  this  canonical  penalty.  At 
the  same  time,  according  to  Catholic  teaching,  sudi  Indulgence 
was  not  a  mere  permission  to  omit  or  postpone  payment,  but 
was  in  fact  a  discharge  from  the  debt  of  tempond  punishment 
which  the  sinner  owed.  The  authority  to  grant  such  discharge 
was  conceived  to  be  induded  in  the  power  of  binding  asd 
loosing  committed  by  Christ  to  His  Church;  and  when  in  the 
course  of  time  the  vaguer  theological  conceptions  of  the  first 
ages  of  Christianity  assumed  scientific  form  and  shape  at  the 
hands  of  the  Schoolmen,  the  doctrine  came  to  prevail  that  this 
discharge  of  the  sinner's  debt  was  made  through  an  application 
to  the  offender  of  what  was  called  the  "  Treasure  of  the 
Church  "  (Thurston,  p.  3x5).  "  What,  then,  b  meant  by  the 
'  Treasure  of  the  Church '  ?  .  .  .  It  consists  primarily  and 
completely  of  the  merit  and  satisfaction  oi  Christ  otu-  Saviour. 
It  includes  also  the  superfluous  merit  and  satisfaction  of  the 
Blessed  Virgin  and  the  Saints.  What  do  we  mean  by  the  word 
/  superfluous '  ?  In  one  way,  as  I  need  not  say,  a  saint  has  no 
superfluous  merit.  Whatever  he  has,  he  wants  it  all  for  himself, 
because,  the  more  he  merits  on  earth  (by  Christ's  grace)  the 
greater  is  his  glory  in  heaven.  But,  q>eaking  of  mere  satisfaction 
for  punishment  due,  there  caimot  be  a  doubt  that  some  of  the 
Saints  have  done  more  than  was  needed  in  justice  to  expiate 
the  punishment  due  to  their  own  sins  ...  It  is  this  '  super- 
fluous '  expiation  that  accumulates  in  the  Treasure  of  the  Church  " 
(Bp.  of  Newport,  p.  t66).  It  must  be  noted  that  this  theory  of 
the  "Treasure"  was  not  formulated  until  some  time  liter 
Indulgences  in  the  modem  sense  had  become  established  in 
practice.  The  doctrine  first  appeared  with  Alexander  of  Hales 
(c.  1230)  and  was  at  once  adopted  by  the  leading  schoolmen. 
Clement  VI.  formally  confirmed  it  in  1350,  and  Pius  VI.  still 
more  definitely  in  1794. 

The  first  definite  instance  of  a  plenary  Indulgence  is  that  of 
Urban  II.  for  the  First  Crtisade  (1095).  A  little  earlier  had  begun 
the  practice  of  partial  Indulgences,  which  are  always  expressed 
in  terms  of  days  or  years.  However  definite  may  have  been 
the  ideas  originally  conveyed  by  these  notes  of  time,  their  first 
meaning  has  long  since  been  Xosl.  Eusebius  Amort,  in  1735, 
admits  the  gravest  differences  of  opinion;  and  the  Bishop  of 
Newport  writes  (p.  163)  "  to  recdve  an  Indulgence  of  a  year, 
for  example,  is  to  have  remitted  to  one  so  much  temporal 
punishment  as  was  represented  by  a  year's  canonical  penance. 
If  you  ask  me  to  define  the  amount  more  accurately,  I  say 
that  it  cannot  be  done.  No  one  knows  how  severe  or  how  long 
a  Purgatory  was,  or  is,  implied  in  a  hundred  days  of  canonical 
penance."  The  rapid  extension  of  these  time-Indulgences  is 
one  of  the  most  remarkable  facts  in  the  history  of  the  subject. 
Innocent  II.,  dedicating  the  great  church  of  Cluny  in  X132, 
granted  as  a  great  favour  a  forty  days'  Indulgence  for  the 
anniversary.  A  hundred  years  later,  all  churches  of  any  im-« 
portance  had  similar  indulgences;  yet  Englishmen  were  glad 
even  then  to  earn  a  pardon  of  forty  days  by  the  laborious  journey 
to  the  nearest  cathedral,  and  by  making  an  offering  there  on 
one  of  a  few  privileged  feast-days.  A  century  later  again, 
Wycliffe  complains  of  indulgences  of  two  thousand  years  for 
a  single  prayer  (ed.  Arnold,  i.  137).  In  1456,  the  recitation  of 
a  few  prayers  before  a  church  crucifix  earned  a  Pardon  of 
30,000  years  for  every  such  repetition  (Glassberger  in  Analecla 
Pranciscanaf  ii.  368):  "and  at  last  Indulgences  were  so 
freely  given  that  there  is  now  scarcely  a  devotion  or  good 
work  of  any  kind  for  which  they  cannot  be  obtained  "  (Arnold 
&  Addis,  Catholic  Dictionary ^  s.v.)>  To  quote  again  from  Father 
Thurston  (p.  318) : "  In  imitation  of  the  prodigality  of  her  Divine 
Master,  the  Church  has  deliberately  faced  the  risk  of  depreciation 
to  which  her  treasure  was  exposed  ....  The  growing  effeminacy 
and  corruption  of  mankind  has  found  her  censures  unendurable 
.  .  .  and  the  Church,  going  out  into  the  highways  and  the 
hedges,  has  tried  to  entice  men  with  the  offer  of  generous 
Indulgence."  But  it  must  be  noted  that,  according  to  the 
orthodox  doctrine,  not  only  can  an  Indulgence  not  remit  future 
-4ns,  but  even  for  the  past  it  cannot  take  full  effect  unless  the 


subject  be  truly  contrite  and  have  confessed  (or  inteod  sboitly 
to  confess)  his  sins. 

This  salutary  doctrine,  however,  has  andoabtedljr  been 
obscured  to  some  extent  by  the  phrase  a  poena  et  a  etdpe,  which, 
from  the  13th  century  to  the  Reformation,  was  applied  to  Flenaiy 
Indulgences.  The  prima-fade  meaning  of  the  phrase  is  thai 
the  Indulgence  itself  frees  the  sinner  not  only  from  the  tcmponl 
penalty  Qoena)  but  also  from  the  guilt  {cnlpa)  of  all  his  sios: 
and  the  fact  that  a  phrase  so  misleading  remained  so  loog  cofTcnt 
shows  the  truth  of  Father  Thurston's  remark:  "The  laity 
cared  little  about  the  analysis  of  it,  but  they  knew  that  the 
a  culpa  d  poena  was  the  name  for  the  biggest  thing  in  the  natcre 
of  an  Indulgence  which  it  was  possible  to  get "  (Dv&fni  JScssew, 
Jan.  1900).  The  i^irase,  however,  was  far  from  being  coofiBfcd 
to  the  uiileamed.  Abbot  Gilles  U  Muisis,  for  instance,  records 
how,  at  the  Jubilee  of  1300,  all  the  Papal  Penitentiaries  were  is 
doubt  about  it,  and  appealed  to  the  Pope.  Boniface  VUL  did 
indeed  take  the  occasion  of  repeating  (in  the  words  of  faisBttS) 
that  confession  and  contrition  were  necessary  pcdiiniBaries; 
but  he  neither  repudiated  the  misleading  w<»x]s  ooc  voodisafed 
any  dear  explanation  of  them.  (jChran.  Aepdii  li  Mmisis  ed.  de 
Smet,  p.  189.)  His  predecessor,  Cekstine  V.,  had  actually  used 
them  in  a  BuU. 

The  phrase  exercised  the  minds  of  learned  canonists  all  tfaroogh 
the  middle  ages,  but  still  held  its  ground.  The  most  accepted 
modem  theory  is  that  it  is  merdy  a  catchword  surviving  tram 
a  longer  phrase  which  proclaimed  how,  during  such  Indulgeiicea. 
ordinary  confessors  might  absolve  from  uca  usually  "  reserved  ** 
to  the  Bishop  or  the  P<^>e.  Nobody,  however,  has  ventured 
exactly  to  reconstitute  this  hypothetical  phrase;  nor  is  the 
theory  easy  to  reconcile  with  (i.)  the  uncertainty  of  ^••"«*>»»« 
at  the  time  when  the  locution  was  quite  recent,  (ii.)  the  fnct  that 
Clement  V.  and  (Cardinal  Cusanus  speak  of  alKolution  a  potma 
et  a  culpa  as  a  separate  thing  from  (a)  (denary  absolutiaii  and 
(b)  absolution  from  "  reserved  "  sins  (Cem.  lib.  v.  tit.  iz.  c  x, 
and  Johann  Busch  (d.  c.  1480)  Chron.  Windeshememse,  cap^ 
XXXVI.).  But,  however  it  originated,  the  phrase  uiKioubledly 
contributed  to  foster  pc^ular  misconceptions  as  to  the  intrinsc 
value  of  Indulgences,  apart  from  repentance  and  cxwfessioii; 
though  Dr  Lea  seems  to  press  this  point  unduly  (p.  54  tL),  and 
should  be  read  in  conjunction  with  Thurston  (p.  324  S.). 

These  misconceptions  were  certainly  widespread  from  the 
13th  to  the  i6th  century,  and  were  (Aten  fostered  by  the 
"  pardoners,"  or  professional  collectors  of  contribotioos  ior 
Indulgences.  This  can  best  be  shown  by  a  few  qnotations  &i^ 
eminent  and  orthodox  churchmen  during  those  centuries. 
Berthold  of  Rcgensbuig  (c.  1270)  says,  "  Fie,  peimy-pteadker ! 
.  .  .  thou  dost  promise  so  much  remission  of  sins  for  a  asere 
halfpenny  or  penny,  that  thousands  now  trust  thexeco,  and 
fondly  dream  to  have  atoned  for  all  thdr  sins  with  the  halfpcnay 
or  penny,  and  thus  go  to  hell "  (ed.  Pfciffer,  L  393).'  A 
century  later,  the  author  of  Piers  Plowman  speaks  of  paidoaen 
who  "  give  pardon  for  pence  pcmndmeal  about  "  (fx.  whole- 
sale; B.  iL  222);  and  his  contemporary.  Pope  Boniface  DC^ 
complained  of  thdr  absolving  even  impenitent  «m¥Ts  lor 
ridiculously  small  sums  (pro  qualihd  parva  pecuniamm  smmmnda. 
RaynaMus,  Ann.  Ecc.  1390).  In  r4SO  Thomas  Gascoigiie,  the 
great  Oxford  Chancellor,  wrote:  *'  Siimers  say  nowadays  '  I 
care  not  how  many  or  how  great  dns  I  conojnit  bcfove  God. 
for  I  shall  easily  and  quickly  get  plenary  remission  of  any  go^ 
and  penalty  whatsoever  {cnjnsdam  cnlpae  et  poenae)  by  i^ksofai- 
tion  and  indulgence  granted  to  me  from  the  Pope,  whose  writiz^ 
and  grant  I  have  bought  for  4d.  or  6d.  or  for  a  game  of  teams'  " 
— or  sometimes,  he  adds,  by  a  still  more  disgraceful  bargain 
{pro  actu  merdriciOf  Lib.  Ver.  p.  123,  cf.  126).  In  1523  the 
princes  of  Germany  protested  to  the  Pope  in  language  almost 
equally  strong  (Browne,  Pasciculus,  i.  354).  In  1 562  the  CooBci] 
of  Trent  abolished  the  oflioe  of  "pardoner." 

The  greatest  of  all  Plenary  Indulgences  is  of  course  tlie '. 


^  Equally  itrong  assertions  were  made  by  the  provincial 
of  Mainz  m  1261 ;  and  Lea  (p.  287)  quotes  the  complaiats  of  3K 
similar  church  councils  bdore  1538. 
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Jubilee.  This  was  instituted  in  1300  by  Boniface  YUl.,  who 
pleaded  a  popular  tradition  for  its  celebration  every  hundredth 
year,  though  no  written  evidence  could  be  found.  Clement  VI. 
shortened  the  period  to  50  years  (1350):  it  was  then  further 
reduced  to  33,  and  again  in  1475  to  25  years. 

See  also  the  article  00  LuTRsn.  The  lateit  and  fullest  authority 
on  thb  Mibject  is  Dr  H.  C.  Lea,.  HisL  of  Auriadar  Confusion 
md  Indidt^uces  in  Ou  Latin  Church  ^Philadelphia,  1896);  his 
standpoint  in  frankly  non-Catholic,  but  ne  jtives  am|de  materiab 
for  judfroent.  The  greatest  orthodox  authority  is  Eusebius  Amort, 
Dt  Oritino,  fife,  wdtdienliarum  (i735)-  More  popular  and  more 
easily  accessible  are  Father  Thurston's  Th§  Holy  Year  of  JttbiUe 
<I900),  and  an  article  by  the  Bishop  of  Newport  in  the  Nituteenth 
Cninry  for  January  1901,  with  a  nplty  by  Mi  Herbert  Paul  in  the 
next  aumbcr.  (G.  G.  Co.) 

f  DfDUiniBS,  a  aeries  of  dyestuffs  of  blue,  bluish-red  or  black 
shades,  formed  by  the  interaction  of  para-amino  aro  compounds 
with  primary  monamines  in  the  presence  of  a  small  quantity 
of  a  mineral  add.  They  were  first  discovered  in  1863  (English 
patent  3307)  by  J.  Dale  and  H.  Caro,  and  since  then  have  been 
examined  by  many  chemists  (see  O.  N.  Witt,  Ber.,  1884,  X7>  P*  74; 
O.  Fischer  and  £.Hepp,i4iiJi.,  1890, 256,  pp.  333etseq.;  F.Kehr- 
mann,  Btr,,  iSgi,  34,  pp.  584, 3x67  et  seq.).  They  are  derivatives 
of  the  eurhodines  (aminophenadnes,  aminonaphthophenazines), 
and  by  means  of  their  diazo  derivatives  can  be  de-amidated, 
yielding  in  this  way  azonium  salts;  consequently  they  may  be 
oonaidmd  as  amidated  axonium  salts.  The  first  reaction  giving 
a  due  to  their  constitution  was  the  isoktion  of  the  intermediate 
tphemin  by  O.  Witt  {Jour.  Chem.  Sac.,  1883, 43i  P-  xxs)i  which 
proved  by  Fischer  and  Hepp  to  be  dianilidoqtdnone  dianil, 
a  sioiilar  intermediate  compound  being  found  shortly  afterwards 
in  the  naphthalene  series.  AMophenin,  C»HuNi,  is  prepared 
by  warming  quinone  dianil  with  aniline;  by  melting  together 
quinone,  aniline  and  aniline  hydrochloride;  or  by  the  action 
oi  aniline  on  para-nitroeophenol  or  para-nitrosodiphenylamine. 
Tlie  induUnes  are  prq>ared  as  mentioned  above  from  aminoazo 
compounds: 

NHrCai«NrCJI..|-CJI»NH,^HN  :CJf.<  J};^3J^CJf4. 

(aposafraninc) 

or  by  condensing  oxy-  and  amido-quinones  with  phenylated 
ortbo-dlamines  (F.  Kehrmann,  Ber.,  1895,  38,  p.  17x4): 

0>Cait<oH+ci!»NH>^"*" 

2H,0-|-„§>Caf.<J}ff!>OH4. 

The  indnfines  nav  be  subdivided  into  the  following  groups: — 
(i)  benziadulincs,  derivatives  of  phenarine;  (2)  isoroeindulines: 
aoid  C^  rodndulines,  both  derived  from  naphthophcnazine;  ana 
(4)  naphthinduUncs,  derived  from  Aaphthazine. 

NH:QH.<g:^>CJi.       NH:C,H.<J[:^>C«H. 


1.  BcnzindulinesL 
NH :  C»m»<  j^.(^^>C|H4 
III.  RosindulincL 


II.  Isorosindulines. 
NH :  Ci»Hi^j^.^  u  ^CwHf 
IV.  Naphthindulines.. 


The  rosindulines  and  naphthiodulincs  have  a  strongly  ba«c 
character,  and  their  salts  possess  a  marked  red  colour  and  fluores- 


BentindtUino  (apbeafranine),  CwHisNi,  b  a  strong  base, 
but  cannot  be  diasotiara,  unless  it  be  dinolved  in  concentrated 
iDUicral  adds.  When  warmed  with  aniline  it  yields  anilido-aposa- 
fraoine,  which  may  abo  be  obtained  by  the  direct  oxidation  of 
ortho-aminodifdwnylaniine.  IsororindiUine  b  obtained  from  quinone 
dichlorimideand  phenyl-^naphthylamine;  rosindvlint  from  benzenc- 
aao-o-naphthybmine  and  aniline  and  naphthindvlim  from  benzene- 
aao-o-oaphthylamine  and  na|4ithyUmiae. 

INDULT  (Lat.  indyUum,  from  indvlgere,  grant,  concede, 
allow),  a  papal  licence  which  authorizes  the  doing  of  something 
not  sanctioned  by  the  common  law  of  the  church;  thus  by  an 
indult  the  pope  authorizes  a  bishop  to  grant  certain  relaxations 
during  the  Lenten  fast  according  to  the  necessitiesofthesituation, 
climate,  &c.,  of  hb  diocese. 

IVDiniA*  a  Zulu- Bantu  word  for  an  officer  or  head  of  a 
regiment  among  the  Kaffir  (Zulu-Xoaa)  tribes  of  South  Africa. 
It  b  formed  from  the  inflexional  prefix  in  and  duna,  a  lord  or 
Indunas  originally  obtained  and  retained  their  rank 


and  authority  by  personal  bravery  and  skill  in  war,  and  often 
proved  a  menace  to  their  nominal  lord.  Where,  under  British 
influence,  the  purely  military  system  of  government  among  the 
Kaffir  tribes  has  broken  down  or  been  modified,  indunas  are  now 
adminbtrators  ratber  than  warriors.  They  sit  in  a  consultative 
gathering  known  as  an  indaba,  and  discuss  the  dvil  and  military 
affairs  of  their  tribe. 

INDUS,  one  of  the  three  greatest  rivers  of  northern  India. 

A  considerable  accession  of  exact  geographical  knowledge 
has  been  gained  of  the  upper  reaches  of  the  river  Indus  and  its 
tributaries  during  those  miOitaxy  and  political  move- 
ments  which  have  been  so  constant  on  the  northern  jubcA^a 
frontiers  of  India  of  recent  years.  The  sources  of 
the  Indus  are  to  be  traced  to  the  gladers  of  the  great  KaHas 
group  of  peaks  in  33"  30'  N.  and  8x*  £.,  which  overlook  the 
Mansarowar  lake  and  the  sources  of  the  Brahmaputra,  the 
Sutlej  and  the  Gogra  to  the  south-east.  Three  great  affluenta, 
flowing  north-west,  unite  in  about  80"  £.  to  form  the  main 
stream,  all  of  them,  so  far  as  we  know  at  present,  deriVM  from 
the  Kailas  spaders.  Of  these  the  northern  tributary  points  the 
road  from  Ladakh  to  the  Jhalung  goldfields,  and  the  southern, 
or  Gar,  forms  a  link  in  the  great  Janglain---the  Tibetan  trade 
route — ^which  connects  Ladiddi  with  Lhasa  and  Lhasa  with 
Chiiuu  Gartok  (about  50  m.  from  the  source  of  thb  southern 
Jbead  of  the  Indus)  b  an  important  point  on  thb  trade  route, 
and  b  now  made  accessible  to  Indbn  traders  by  treaty  with 
Tibet  and  China.  At  Leh,  the  Ladakh  capital,  the  river  has 
already  pursued  an  almost  even  north-westerly  course  for  300 
m.,  except  for  a  remarkable  divergence  to  the  south-west  which 
carries  it  across,  or  through,  the  Ladakh  range  to  follow  the  same 
course  on  the  southern  side  that  had  been  maintained  on  the 
north.  Thb  very  remarkable  instance  of  transverse  drainage 
across  a  main  mountain  axis  occurs  in  79^  E.,  about  xoo  m. 
above  Leh.  For  another  330  m.,  in  a  north-westerly  direction,' 
the  Indus  pursues  a  comparativdy  gentle  and  pladd  course  over 
its  sandy  bed  between  the  giant  chains  of  Ladakh  to  the  north 
and  Zaskar  (the  main  *'  snowy  range  "  of  the  Himalaya)  to  the 
south,  amidst  an  array  of  mountain  scenery  which,  for  the 
majesty  of  sheer  altitude,  b  unmatched  by  any  in  the  worid. 
Then  the  river  takes  up  the  waters  of  the  Shyok  from  the  north 
(a  tributary  nearly  as  great  as  itself),  having  already  captured 
the  Zasvar  from  the  south,  together  with  innumerable  minor 
glacier-fed  streams.  The  Shyok  b  an  important  feature  in 
Trans-Himalayan  hydrography.  Rising  near  the 
southern  foot  of  the  well-known  Karakoram  pass  on 
the  high  road  between  Ladakh  and  Kashgar,  it  first 
drains  the  southern  slopes  of  the  Karakoram  range,  and 
then  breaks  across  the  axb  of  the  Muztagh  chain  (of  which 
the  Karakoram  b  now  recognized  as  a  subsidiary  extension 
northwards)  ere  bending  north-westwards  to  run  a  parallel 
course  to  the  Indus  for  x  50  m.  before  its  junction  with  that  river. 
The  combined  streams  still  hold  on  their  north-westerly  tr^nd 
for  another  100  m.,  deep  hidden  under  the  shadow  of  a  vast 
array  of  snow-crowned  summits,  until  they  arrive  within  sight 
of  the  Rakapushi  peak  which  pierces  the  north-western  sky 
midway  between  Gilgit  and  Hunza.  Here  the  great  change 
of  direction  to  the  south-west  occurs,  which  b  thereafter  main* 
tained  till  the  Indus  reaches  the  ocean.  At  thb  point  it 
receives  the  Gilgit  river  frdtn  the  north-west,  having  dropped 
from  X  5,000  to  4000  ft.  (at  the  junction  of  the  rivers)  ^^  g_^ 
after  about  500  m.  of  mountain  descent  through  the  rf^r^mt, 
independent  provinces  of  northern  Kashmir.  (See 
GiLCiT.)  A  few  miles  below  the  junction  it  passes  Bunji,  and 
from  that  point  to  a  point  beyond  Chilas  (so  m.  below  Bunji) 
it  runs  within  the  sphere  of  British  interests.  Then  once  again 
it  resumes  its  "  independent  "  course  through  the  wild  mountains 
of  Kohistan  and  Hazara,  recdving  tribute  from  both  sides 
(the  Buner  contribution  being  the  most  noteworthy)  till  it 
emerges  into  the  plains  of  the  Punjab  below  Darband,  in  34** 
10'  N.  All  this  part  of  the  river  has  been  mapped  in  more  01 
less  detail  of  late  years.  The  hidden  strongholds  of  those 
Hindostani  fanatics  who  had  found  a  refuge  on  its  banks  since 
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MiBinjd4y»h*Tebe«i8w*ptckaii,mdnimyandcnt  myitcrio 
hftvr  been  $aivtd  in  ihe  anine  of  its  lurveytDg- 

FniB  iu  eotiutcc  ioio  ibe  pUins  of  ladi*  to  it)  diMppe«raiice 
in  the  Indiu  Ocan,  ibe  Indiu  of  to-day  ii  the  Indus  of  the  'U liei 

— modified  only  in  iozdc  inlensling  puticoUn.  It 
u^Z^L.  ^"^  btrta  bridged  at  seveni  important  pouits^    There 

»rt  bridges  even  in  its  upper  mountjun  eouisa. 
There  U  ■  moden  pier  bridge  st  Lch  o(  two  ipua,  and 
there  ue  nslive  cuqieniion  bridges  ol  cute  or  twig-mvle  npe 
tnyjng  imeuQy  mcroiA  the  itreui  it  many  pants  Iittervsiing 
between  Leb  and  Bunji;  but  the  Ant  Engtish-made  iron  aui- 
pcmun  bridge  is  a  little  above  Bunji,  imV^ng  up  the  highroad 
between  »■■'■"'"  and  Gilgit.  Next  occurs  the  imn  girder 
lailwaybridgeat  At tock,  connecting  Rawalpindi  irith  Peshawar, 
at  which  point  Ibe  livei  narrows  atmost  to  a  goige,  only  900  ft. 
above  sca-IeveL  Twenty  milei  below  Attock  the  rivei  has 
carved  out  a  central  trough  which  is  believed  to  be  180  ft.  deep. 
Forty  mils  below  Attock  arwthei  great  t>ridge  has  been  ccd- 
ttrtKted  at  Kushatgarh,  which  carries  the  nilwsy  to  Kohat 
and  the  Kurram  valley.  At  Mari,  beyond  the  lerio  of  gorges 
which  continue  [rom  Kushalgub  to  the  borders  of  the  Eohal 
district,  on  the  Sind-Sigii  line,  a  boat-bridge  leads  to  Kalabagh 
(the  Salt  dty)  and  nonhwudi  la  KohaL  Anolhei  boat -bridge 
onnute  Den  Ismail  Khan  connects  that  plate  with  thenilwayi 
bit  then  u  nothing  new  in  these  southern  lectioDS  of  the  Indus 
valley  raOway  system  except  the  extraordinary  development 
of  cultivation  in  their  immediate  rbdghbourhood.  The  l^ns- 
4Dwne  bridge  at  Sukkur,  whose  huge  cantikvers  stand  up  as  a 

>e  ol  the  greatest  triumphl  of  Indian 
.      _  _  las    recently    been    connected    with 

Hydoabad  in  Sind,  and  the  Indus  is  now  one  of  the  best-biidgRl 

tained  by  the  iwivals  of  tbe  Indus  fioliUa  as  far  north  as  Dera 
bmaa  Khan  long  after  tbe  estsblishmenl  of  the  railway  system 
has  ceased  to  eiisl  with  the  dissolution  of  tbe  S«t,  and  tbe 
Ugb^temed  flat  Indus  boats  once  again  bsve  the  channels 
and  sarkdbanks  of  the  river  all  to  themselves. 
Within  the  limits  of  Sind  the  vagaries  of  the  India  cbanneb 


vey  ol  tl 


temied  iu  outside  banks.  Collaterally  much  Dew 
infonoatian  has  been  obtained  about  the  ancient  beds  ol  tbe 
river,  the  sites  of  andent  dries  and  tbe  extraordinary  develop- 
ments of  the  Indus  delta.  Tbe  changing  channels  of  the  main 
stream  siace  those  prehistoric  days  when  a  branch  of  it  found 
its  way  to  the  Rimn  ol  Culcb,  through  successive  stages  of  its 
gradual  shift  westwards — a  process  of  displacement  whicb 
marked  the  disai^rearance  oi  many  populous  places  which  were 
more  or  leu  dependent  on  the  river  for  their  water  supply — 
to  tbe  last  and  greatest  change  of  alt,  when  the  stream  burst 
ill  way  throu^  the  limesloDe  tidgo  of  Sukkur  and  assumed 


o  traced  out  with  sy 


altlyco 


.ttor 


I,  haveaU 


ic  cart  by  inodem 
le  great  river  has  been  luUy  gathered 
from  the  characters  written  on  the  ddta  su 
changes  of  river  bed  and  channel  should  ha^ 
a  compuitivdy  liraiied  period  of  rime  is  the  h 
if  we  remember  that  tbe  Indus,  like  many  of  the 
of  the  worid,  carries  down  luffideot  detritus  to  ra 
d  of  tbe  surruunding  plair 


occurred  withio 


n  tbe  river  is  bridciiii  down  ^ktw  wai 


_  height  of  JO  it.  in  t) 

with  a  vckdty  of  15  m.  per  boi 
occupatioo  o(  the  i^njab)  IS  8a  It 
oobiocd  riven  of  tbe  f^II1) 
..  .  .X  tbe  width  c<  Ibe  [ndus, 
vdocity  little  man  thi 


•eij^'  cr  i  ^  by  voluine — equal 
Tbe  Bh  is  very  Bdc  eand  and  day . 


Idt-^S 


aoodoftUsL _ 

'  '        *       k.     ThemoiCstrikuaieii 
of  the  Kabul  rivCT^<K± 
kour.  fleodidg  Ma«ilkC9 
la  praneriy.    The  prmpertty  of  the , 
eniinJy  on  thE  walen  of  the  lodoi. 


See  Maclaitaa.  i>neWni«  lUl^.  ml.  m.;  Half,  T_  . 
DdU  Cmatj  (Lomka.  llqi);Gad-mia-An^iB,  Prmcmdimri  M. 

vol.vL  .    [T.  B-a 

nmnSTRIA  (mod.  Hooted  da  Po),  an  indent  town  of  Li 

10  m.  N.E.  of  Augusta  Taurinomm.  Its  orfcrnal  nane  waa 
Bodinounagui,  froni  tbe  Liguiiao  name  of  the  Pados  (nod. 
Po),  Bodincut,  U.  bottomlesl  (Plin.  7uJ.  flal.  in-  111),  and 
this  still  appears  on  iroaiptians  of  tbe  early  imperial  poiod. 
It  itood  on  the  tight  bank  of  the  rivn,  wfaidi  bas  now  ihii^id 
its  OHirse  over  i  m.  to  tbe  notth.  It  was  a  Bouiisln>ig  town, 
with  munidpal  right*,  as  excavations  (which  have  bi«^  ta 
light  the  lorum.  iheatie,  balhi,  &c-)  have  sbown,  but  apinia 
to  have  been  doeited  in  the  4th  oniury  id. 

See  A:  Fabielti  m  AlH  JtlW  SbiuU  ii  ArdK^irrim  ii  Tmimm.  m. 
17  HO.;  Til.  MommKii  in  Orf.  l-airip.  LaL  v.'CBaiiB,  1*77).  p. 
&«:  E.  Fenoo  in  SiUtU  ir^i  Sari  I190J).  p.  *>. 

INDnSTRlAL   SCHOOL,    in    En^and    a    adioal,    ^Knly 

trajoing  of  children,  in  which  children  are  kidged.  cintbed  and 
fed.  as  well  as  taught.  Industrial  schools  arecUefly  fat  vagmrt 
and  neglected  children  and  children  not  conviclKt  of  theft- 
Such  schools  are  lor  children  up  to  the  age  oi  fooitoA,  aad  the 
limit  of  delention  is  sixteen.  TTiey  are  regulated  by  the  Cbikfae* 
Act  igoS,  whicb  repealed  the  Industrial  Schoi^  Act  tlUA, 
as  amended  by  Acts  of  1873, rSgr  and  i9or,  and  parallel  ksiib- 
lion  in  the  various  Elementary  Education  Acts,  Usides  iDac 
few  local  acts.  The  home  secretary  eicrcisea  povttl  ol  s^iei- 
vision.  &c     See  JinfEHiLI  Ottexdus. 

IMDUSTHT  (Lai.  miaslria,  from  mAi-,  ■  fcini  a<  the  [n- 
position  in,  and  dtlier  stare,  to  stand,  or  ifrwere,  to  pile  19). 
Ibe  quaiily  cJ  steady  application  to  «o^  (Qigasce^  kcKe 
employment  in  some  particular  form  of  pndoctin  met, 
especially  of  manufacture^  or  a  particular  t^m  of  peodactiin 
work  itself,  a  trade  01  manufacture.     See  Luom  Lacnu- 

IKE,  king  of  the  West  Sanms,  succeeded  Ceadnb  i>  VSk. 
his  title  to  tbe  crown  being  derived  friHn  Ce%*lin.     In  tba 

of  his  reign  he  was  at  war  with  ICcni 


made  in  604,  ■ 


nlhem 


01  gave  cnmpensaliaB  fa 


itb  of  Mul,  bnxher  o(  Cadwalli,  whom  they  had  b 
in  687.  In  710  Idc  was  fighting  in  alhance  with  his  kiia>an 
Nun,  probably  king  ol  Sussex,  against  Cerent  of  West  Wak* 
and,  accntding  to  Ftomcc  of  Worcester,  he  was  vicuwioB. 
In  71J  be  fought  a  battle  with  Ceolred,  king  of  Menis.  ai  Wood- 
borough  in  WQtshire,  but  the  result  is  ddi  rKncded.  Shertly 
alter  this  lime  a  quarrel  seems  to  have  arisen  in  tbe  royal  family. 
In  711  Ine  slew  Cynemnlf,  and  in  711  his  qacen  Aetbe&afg 
destroyed  Tiunton,  which  bee  hisbaad  bad  bidlt  earlier  in  kit 
tdgh.  In  73}  the  South  Saxons,  previously  aabject  to  lac 
rose  against  him  under  tbe  exile  Aldbryhi.  who  may  have  bees 
a  member  of  the  West  Saxon  royal  bouse.  In  71:  tnc  tafkl 
with  the  South  Saxons  and  slew  Aldbiybt.  '  In  1  ill  !■  iii^M< 
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the  oowa  and  west  to  Rome,  beiiig  niooeeded  by  Aethelbeard 
in  WcsKS.  Ine  ii  said  to  have  built  the  minster  at  Glastonbury. 
The  date  Of  his  death  is  not  recorded.    He  issued  a  written 

code  of  laws  for  Wessex,  which  is  still  preserved. 

See  Bede.  HsU.  Ecd.  (Plumnicr),  iv.  15.  v.  7;  ,Saxa»  CkrmtifU 
(Earie  and  Plummer),  %a,  688e,  694«  7>o,  715,  7^1.  733.  735.  728; 
Tborpe.  Ancieni  Lam,  t  a-as;  Schmid,  CtsHu  ier  Angdsae\sem 
JjUApag,  1858) ;  Liebermaim.GMefwderitfic«badkMfi(HaUe.  1898-^). 

IHBBOU,  a  town  on  the  north  coast  of  Asia  Minor,  70  m.  W. 
of  SinOb  (Stnope).  It  is  the  first  place  of  importance  touched 
St  by  mercantile  vcaseb  plying  eastwards  f rpm  Constantinople, 
being  the  port  for  the  districts  of  Changra  and  Kastamuni, 
and  connected  with  the  latter  town  by  a  carriage  road  (see 
KaSTAMina).  The  roadstead  is  exposed,  having  no  protection 
for  shipping  except  a  jetty  300  ft.  long,  so  that  in  rough  weather 
landing  Is  impracticable.  The  exports  (chiefly  wool  and  mohair) 
arc  about  £148,000  annually  and  the  imports  £aoo,ooo.  The 
population  is  about  9000  (Moslems  70oo,Christlansaooo).  Ineboli 
represents  the  aodent  Abtmaurttichifs,  famous  as  the  birthplace 
of  the  fa&e  prophet  Alexander,  who  established  there  (2nd 
century  ajx)  an  oracle  of  the  s^ake-CSod  Glycon-Asdepius. 
This  impostor,  immortalised  by  Ludan,  obtained  leave  from  the 
emperor  Marcus  AureUus  to  change  the  name  of  the  town  to 
IcH^polu,  whence  the  modem  name  is  derived  (see  Aixxandek 

IHE  PaFHIAOONIAII). 

IlRBRmT,  LAW  OF.  The  legal  relations  to  which  inebriety 
(LaL  M,  intentfve,  and  ^bridat,  drunkenness)  gives  rise  are  partly 
civil  and  partly  criminaL 

I.  Cml  CapacUy.^Tht  Uw  of  England  as  to  the  dvil  capacity 
of  the  drunkard  is  practically  identified  with,  and  has  passed 
through  substantially  the  same  stages  of  development  as  the 
law  in  ngfxd  to  the  civil  capacity  of  a  person  suHering  from 
mental  disease  (see  Insanity).  Unless  (see  III.  inf.)  a  modifica- 
tion is  effected  in  his  condition  by  the  fact  that  be  has  been 
brought  under  some  form  of  legal  control,  a  man  may,  in  spite 
of  intoxication,  <nter  into  a  valid  marriage  or  make  a  valid  will, 
or  bind  himself  by  a  contract,  if  he  is  sober  enough  to  know 
what  be  is  doing,  and  no  impn^r  advantage  of  his  condition 
b  taken  (cf.  Matthews  v.  Baxter^  1873,  L.R.  8  Ex.  132,  Imperial 
L»am  C«.  V.  5/«im,  1893,  i  Q.B.  599;.  The  law  is  the  same  in 
Scotland  and  in  Ireland;  and  the  Sale  of  Goods  Act  1893 
(which  applies  to  the  whole  United  Kingdom)  provides  that 
where  necessaries  are  sold  and  delivered  to  a  perK>n  who  by  reason 
of  drunkenness  is  incompetent  to  contract,  he  must  pay  a 
reasonable  pckc  for  them;  '*  necessaries  "  for  the  purposes  of 
this  provision  mean  goods  suitable  to  the  condition  in  life  of  such 
person  and  to  his  actual  requirements  at  the  time  nX.  the  sale  and 
delivery. 

Under  the  Roman  law,  and  under  the  Roman  Dutch  law  as 
applied  in  South  Africa,  drunkenness,  like  insanity,  appears  to 
vitiate  absolutely  a  contract  made  by  a  person  under  iu  in- 
ioeaoe  {MUyntit*  v.  Natd  Lamd  and  Colomution  Co.,  1905, 
A.C.5$5). 

la  the  United  States,  as  in  England,  intoxication  does  not 
vitiate  oootractual  capacity  unless  it  is  of  such  a  degree  as  to 
prevent  the  person  labouring  under  it  from  understanding  the 
nature  of  the  transaction  into  which  he  is  entering  (Bouvier, 
Lam  Did.,  s.v.  "  Drunkenness  ";  and  cf.  WaUron  v.  An^eman, 
19014,  58  AtL  s68:.FMi<er  v.  Meadem  Brook  Water  Co.,  1904, 
$7  Atl.  959;  308  Penn.,  473)*  The  same  rule  is  by  implication 
adopted  in  the  Indian  Contract  Act  (Act  ix.  of  1872),  which 
provides  (s.  ti)  that  "  a  pemn  is  ...  of  sound  mind  for  the 
purpose  of  making  a  contract  if,  at  the  time  when  he  makes  it, 
he  is  capable  Of  understanding  it  and  of  forming  a  rational 
judi^nent  as  to  its  effect  upon  his  interests."  In  some  legal 
sjrstems,  howevei^  habitual  drunkenness  is  a  ground  for  divorce 
or  judicial  separation  (Sweden,  Law  of  the  37th  of  April  1810; 
France,  Code  Civil,  Art.  331,  Hirt  v.  Hirt,  Dallos,  1898,  pt.  ii., 
p.  4«  aod  B.  4). 

II.  Criminal  RespatuibUity.—ln  English  law,  drunkenness, 
unlike  insanity,  was  at  one  time  regarded  u  in  no  way  an  excuse 
for  crime.  According  to  Coke  (Co.  Litt.,  347)  a  drunkard, 
allhoagb  he  suffers  from  acquired  insanity^  demenUa  ajfeetata. 


Is  votuHianus  daemon,  and  therefore  has  no  privilege  in  con- 
sequence of  his  state;  "  but  what  hurt  or  ill  soever  he  doth,' 
his  drunkenness  doth  aggravate  it."  Sir  Matthew  Hale  (P.C. 
33)  took  a  more  moderate  view,  vis.  that  a  person  under  the 
influence  of  this  voluntarily  contracted  madness  ">haU  have 
the  same  judgment  as  if  he  were  in  his  right  senses";  and 
admitted  the  existence  of  two  "  allays  "  or  qualifying  circum- 
stances: (x)  temporary  frenzy  Induced  by  the  unskilfulness  of 
physicians  or  by  drugging;  and  (3)  kabitwU  or  fixed  frensy* 
Those  eariy  authorities  have,  however,  undergone  considerable 
devdopment  and  UMdification. 

Although  the  general  principle  that  drunkenness  is  not  an 
excuse  for  crime  is  still  steadily  maintained^  (see  Russell,  Crimes^ 
6th  ed.,  i.  144;  Archbold,  Cr.  Pi.,  33rd  ed.,  p.  39),  it  b  settled  law 
that  where  a  particular  intent  b  one  of  the  constituent  elements 
of  an  offence,  the  fact  that  a  prisoner  was  intoxicated  at  the  time 
of  its  commission  b  relevant  evidence  to  show  that  he  had  not 
the  capacity  to  form  that  intent.  Drunkenness  b  also  a  circum- 
stance of  which  a  jury  may  take  account  in  considering  whether 
an  act  was  premeditated,  or  whether  a  prisoner  act«l  in  self- 
defence  or  under  provocationi^  when  the  question  b  whether 
the  danger  apprehended  or  the  provocation  was  sufficient  to 
justify  hb  conduct  or  to  alter  its  legal  character.  Moreover, 
delirium  tremens,  if  it  produce  such  a  degree  of  madness  as  to 
render  a  person  incapable  of  dbtinguiahing  right  from  wrong, 
relieves  him  from  criminal  respon«bility  for  any  act  committed 
by  him  while  under  its  influence;  and  in  one  case  at  nisi  prim 
(R.  V  Baines,  The  Times,  3Sth  Jan.  x886)  thb  doctrine 
was  extended  by  Mr  Justice  Day  to  temporary  derangement 
occasioned  by  drink.  Hie  law  of  Scotland  accepts,  if  it  does 
not  go  somewhat  beyond,  the  later  developments  of  that  ol 
England  in  regard  to  criminal  responsibility  in  drunkenness. 
Indian  law  on  the  point  b  similar  to  the  Englbh  (Indian  Penal 
Code,  Act.  xlv.  of  x86o,ss.  8$,  86;  Mayne,  Crim.  Law  0/  India, 
ed.  1896,  p.  391).  In  the  United  States  the  same  view  b  the 
prevalent  legal  doctrine  (see  Bbhop,  Crim.  Law,  8th  ed.,  i.  ss. 
397-416).  The  Criminal  Code  of  (^eensland  (No.  9  of  1899. 
Art.  28)  provides  that  a  person  who  becomes  intoxicated 
Intentionally  b  responsible  for  any  crime  that  he  commits 
while  so  intoxicated,  whether  hb  voluntary  intoxication  was 
induced  so  as  to  afford  an  excuse  for  the  commission  of  an 
offence  or  not.  As  in  England,  however,  when  an  intention 
to  cause  a  specific  result  b  an  element  of  an  offence,  intoxication, 
whether  complete  or  partial,  and  whether  intentional  or  un- 
intentional, may  be  regarded  for  the  purpose  of  ascertaining 
whether  such  intention  exbted  or  not.  There  is  a  similar 
provision  in  the  Penal  Code  of  Ceylon  (No.  3  of  1883.  Art.  79). 
The  Criminal  Codes  of  Canada  (1892,  c.  49,  ss.  7  et  seq.)  and  New 
Zealand  (No.  56  of  1893,  ss.  sx  et  seq.)  are  silent  on  the  subject 
of  intoxication  as' an  excuse  for  crime.  The  Criminal  Code 
of  Grenada  (No.  3  of  1897,  Art.  51)  provides  that  '*  a  person 
shall  not,  on  the  ground  of  intoxication,  be  deemed  to  have  done 
any  act  involuntarily,  or  be  exempt  from  any  liability  to  punish- 
ment for  any  act:  and  a  person  who  does  an  act  while  in  a  state 
of  intoxication  shall  be  deemed  to  have  intended  the  natural 
and  probable  consequences  of  hb  act."  There  b  a  similar 
provision  in  the  Criminal  Code  of  the  Gold  Coast  Colony  (No. 
13  of  1892,  s.  54).  Under  the  French  Penal  Code  (Art.  64), 
U  n'y  a  ni  crime,  ni  dMil,  lorsqne  le  prirenu  itait  en  iiat  de  dimtnce 
an  temps  de  Faaion  on  lorsqn*il  aura  Ui  contraint  par  une  force 
d  laquelle  iln*apu  risisler.**  According  to  the  balance  of  authority 
(Dallos,  Rip.  tit.,  Peine,  ss.  403  et  seq.)  intoxication  b  not 
assimilated  to  insanity,  within  the  meaning  of  thb  article,  but 
it  may  be  and  b  taken  account  of  by  juries  as  an  extenuating 
circumstance  (OrtoUn,  Droit  Pinal  I  s.  333:  Chauveau  et 
Hflie  L  s.  360).  A  provision  in  the  (Serman  Penal  Code  (Art.' 
51)  that  an  act  b  not  punishable  if  its  author,  at  the  time  of 
committing  it,  was  in  a  condition  of  unconsciousness,  or  morbid 
disturbance  of  the  activity  of  hb  mind  which  prevented  the 
free  exercise  of  his  will,  has  been  held  not  to  extend  to  intoxica* 
tion  (Clunet,  1883,  p.  311).  But  in  (^rmany  as  in  France. 
intoxicatk>n  may  apparently  be  an  extenuating  circumstance. 
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Under  tbe  luUan  Penal  Code  (Acts.  46-49)  intozicatioii— unless 
volonurily  induced  so  as  to  aJioid  an  ocuae  for  aime— may 
CKdade  or  modify  resqjwnsibility. 

'  So  (mi  only  tht  question  whether  drankenness  v  an  eicuse 
for  offences  commit  tfd  under  its  infltience  has  been  dealt  with. 
There  remains  the  question  how  far  dninkmness  itsdf  is  a  crime. 
Mere  private  intoxication  is  not,  cither  in  En^and  or  in  the 
United  States  (Bishop,  Crim.  Law,  8th  ed.,  L  a.  399)  indicuble 
as  an  offence  at  common  law;  but  in  aU  civilized  countries 
public  drunkenness  is  punishable  when  it  amounts  to  a  breach 
of  the  peace  (see  Liquor  Laws)  or  contravention  of  public 
order;  and  modern  legislation  in  many  countries  provides 
for  deprivation  of  personal  liberty  for  long  periods  in  case  of 
a  frequent  repetition  of  the  offence.  Reference  may  be  made 
in  this  connexion  to  the  Inebriates  Acts  1898,  1899  '^  i9<>o 
(see  iiL  inf.),  and  also  to  smilar  l^islation  in  the  British  colonies 
and  in  foreign  legal  systems  (e,i.  Cape  of  Good  Hope,  No.  32 
of  1896;  Ceylon,  T.ifm«ng  Ordinance  1891,  ss.  23,  24,  29; 
New.  South  Wales,  Vagrants  Punishment  Act  1866;  Massa- 
chusetts, Acts  of  1891,  c  437,  1893,  cc  4X4y  44;  France, 
Law  of  23rd  of  Jan.  1873,  Art.  6). 

I  IIL  State  AaioH  in  Regard  to  Indfridy. — ^This  assumes  a  variety 
of  forms,  (d)  Measures  regulating  tbe  punishment  of  occasional 
or  habitual  drunkenness  by  fines  or  short  terms  of  imiMisonment. 

(b)  Control  in  penal  establishments  for  lengthened  periods. 

(c)  Laws  prohibiting  tht  sale  of  liquor  to  persons  who  are  known 
inebriates:  e-g.  in  England  (licensing  Act  Z902);  Ontario 
(Rev.  Stats.  1897,  c.  245,  as.  124,  125);  New  South  Wales 
(Liquor  Act  1898.  is.  52,  53);  Cape  of  Good  Hope  (No.  28  of 
1883,  s.  89);  New  York  (Rev.  Suts.  1889-1892,  &  20,  Title 
iv.) ;  California  (Act  to  prevent  sale  of  liquor  to  drunkards,  1889) ; 
Massachusetts  (Pub.  Stats.,  ed.  1902,  c  zoo,  a.  9).  (<0  Laws 
regulating  the  appointment  of  some  person  oi  persons  to  act 
as  guardian  or  guardians,  or  who  may  be  endowed  with  legal 
powers  over  tbe  person  and  estate  of  an  inebriate.  Thus  in 
France  (Code  Civil,  Arts.  489  et  seq.)t  Germany  (Civil  Code, 
ArL  6  (39))  and  Austria-Hungary  {BUrgerlkhes  GtseU-Buch, 
ss.  21,  269,  270,  273),  an  inebriate  may  be  judicially  interdicted 
if  he  is  squandering  his  property  and  thereby  exposing  his  family 
to  future  destitution.  Provision  is  also  made  for  the  interdiction 
of  inebriates  by  the  laws  of  Nova  Scotia  (Rev.  Stats.  1900, 
c.  126,  s.  2),  Manitoba  (Rev.  Stat.  1902,  c.  103,  ss.  30  et  seq.), 
British  Columbia  (Rev.  Stat.  1897,  c.  66),  New  South  Wales 
(Inebriates  Act  2900,  s.  5),  Tasmania  (Inebriates  Act  1885, 
No.  X7,  s.  23);  Canton  of  B&le  (Trustee  Law  of  the  23rd  of 
Feb.  x88o,  s.  11),  Orange  River  Colony  (Code  Laws,  c.  108. 
s.  30),  Maryland  (Code  General  Laws,  c.  474,  a.  47).  («)  Control 
for  Uie  purpose  of  reformation.  Legislation  oi  this  character 
provides  reformatory  treatment:  (i)  for  the  inebriate  who  makes 
a  voluntary  triplication  for  admission;  (2)  by  compulsory 
seclusion  for  the  inebriate  who  refuses  consent  to  treatment 
and  yet  manages  to  keep  out  of  the  reach  of  the  law;  (3)  for 
the  inebriate  who  is  a  police-court  rtddivist,  or  who  has  com- 
mitted crime,  caused  or  contributed  to  by  drink.  The  legisla- 
tion of  the  Cape  of  Good  Hope  (Inebriates  Act  1896)  and  of 
North  Dakota  (Habitual  Drunkards  Act  1895)  provides  for 
the  first  of  these  methods  of  treatment  alone.  Compulsory 
detention  for  ordinary  inebriates  only  is  provided  for  by  the  laws 
of  Delaware  (Act  of  1898),  Massachusetts  (Rev.  Laws,  &  87),  and 
of  the  Cantons  of  Berne  (Law  of  the  24th  of  Nov.  1883)  and  B&le 
(Law  of  the  21st  of  Feb.  1901).  All  three  methods  of  treatment 
are  in  force  in  New  South  Wales  (Inebriates  Act  1900),  (Queens- 
land (Inebriates  Institutions  Act  2896)  and  South  Australia 
(Inebriates  Act  x88i).  Provision  is  made  only  for  voluntary 
application  and  compulsory  detention  of  ordLiary  inebriates 
in  Victoria  (Inebriates  Act  1890),  Tasmania  (Inebriates  Act 
1885;  Inebriates  Hospitals  Act  1892)  and  New  Zealand 
(Inebriates  Institutions  Act  1898).  The  legislation  of  the 
United  Kingdom  (Inebriates  Acts  X879-X900)  deab  both  with 
volimtary  application  and  with  the  committal  of  criminal 
inebriates  or  of  police-court  recidivists.  A  brief  sketch  of  the 
^ — ^'^  system  must  suffice. 


The  Inebriates  Acts'oC  1879-1900  deal  in  tbe  tnt  ^iaot  wiA 
non-criminal,  anid  in  .the  second  place  with  criminal,  hafaidnl 
drunkards. 

For  the  purpoaes  of  the  acts  the  term  "  habhual  dnnkaid  * 
means  "  a  person  who,  not  being  amenable  to  any  JMisdktiim 
in  lunacy,  is  notwithstanding,  by  reason  of  habitual  iBtenprcate 
drinking  of  intoxicating  liquor,  at  times  dangeioia  to  hiaasdl 
or  herself,  or  incapable  of  managing  himself  or  herself  mad  las  or 
her  affairs."  A  perscm  would  become  amenable  to  the  fauacy 
jurisdiction  not  only  where  halMtual  drunkenness  made  him  a 
"  lunatic  "  in  the  legal  sense  of  the  term,  but  where  it  ciau«d 
such  a  state  of  disease  and  consequential  '*  mental  infirmity  * 
as  to  bring  his  case  jrithin  section  xx6  of  the  Lonacy  Act  xSgo, 
the  effect  of  which  is  explained  in  the  article  Ihsajsitt.  Any 
**  habitual  drunkard  *'  within  the  above  drfiniffawj  may  obtain 
admission  to  a  "licensed  retreat "  on  a  written  appliration  to 
the  licensee,  stating  the  time  (the  maximum  period  »  two  years) 
that  he  undertakes  to  remain  in  the.  retreat.  The  applkntian 
must  be  accompanied  by  the  statutory  declaration  of  itro  |*»-»«i» 
that  the  ^pUcant  is  an  habitual  drunkard,  and  its  signature  snot 
be  attested  by  a  justice  of  the  peace  who  has  satisfied  tt;iT*«j^f 
as  to  the  fact,  and  who  b  required  to  state  that  the  applicaBt 
understood  the  nature  and  effect  of  his  applicatimi.  MJkram 
(each  of  which  is  subject  to  a  duty  and  b  imiKeswd  with  a  stamp 
of  £5,  and  los.  for  every  patient  above  ten  in  number)  are  granted 
for  retreats  by  the  borou^  council  and  the  town  clerk  in  boroncfas. 
and  elsen^iere  by  the  county  council  and  the  derk  of  the  coonry 
ooundL  The  maximum  period  for  which  a  licence  may  be  granted 
is  two  years,  but  licences  may  be  renewed  by  the  ij^r**""! 
authority  on  payment  of  a  stamp  duty  of  the  same  anwwrnt 
as  on  the  original  grant.  When  an  habitual  drunkard  has  oaoe 
been  committed  to  a  retreat,  he  must  remain  in  the  retreat  for 
the  time  that  he  has  fixed  in  hb  application,  subject  to  certain 
statutory  provisions  similar  to  those  prescribed  by  tbe  Lnnacy 
Acts  for  asylums  as  to  leave  of  absence  and  discharge;  and  he 
may  be  retaken  and  brought  back  to  the  retreat  undcra  jnsiice's 
warrant.  The  term  of  detention  may  be  extended  00  its  expiry, 
or  an  inebriate  may  be  readmitted,  on  a  fresh  applicaiion. 
without  any  statutory  declaraii<Mi,  and  without  the  attcst^ing 
justice  being  required  to  satisfy  himself  that  the  applicant 
b  an  habitual  drunkard.  Licensed  retreats  are  subject  to  ia- 
spection  by  an  Inspector  of  Retreats  appcMnted  by  tbe  Eioae 
Secretary,  to  whom  he  makes  an  annual  report.  The  Home 
Secretary  b  empowered  to  make  rules  and  regulations  for  the 
management  of  retreats,  and  "reguhtions  aaud  ortkrs,"  not 
inconsbtent  with  sudh  rules,  are  to  be  prepared  1^  the  Iki  trnt 
within  a  month  after  the  granting  of  hb  licence,  and  aabaittrd 
to  the  inspector  for  approvaL  The  rules  now  in  force  are  dated 
as  regards  (a)  England,  28th  Feb.  1902;  {b)  Scotland,  14th  Apiii 
X902;  (c)  Ireland,  3rd  Feb.  X903.  There  are  also  statntory 
provbions,  similar  to  those  of  the  Lunacy  Acts,  as  to  offences — 
(h)  by  licensees  failing  to  comply  with  the  requirements  of  the 
acts;  (ii)  by  persons  iU-treating  patients,  or  hHping  them  to 
escape,  or  unlawfully  suppl3dng  them  with  intoxicating 
(iii.)  by  patients  refusing  to  comply  with  the  rules.  Tbe  H< 
Secretary  may  (L)  authorize  the  estaUishment  of  ^  State 
Inebriate  Reformatories,"  to  be  paid  for  out  of  moneys  ptowided 
by  parliament;  and  (ti.)  sanction  "  Certified  Inebmtes"  Re- 
formatories" on  the  aj^lication  of  any  boroogli  or  oonnty 
council,  or  any  person  whatever,  if  satisfied  concerning  the 
reformatory  and  the  persons  proposing  to  maintain  iL  An 
Inq>ector  of  Certified  Inebriate  Reformatories  has  beoi  appmnlfd. 
Regulatioqs  for  State  Inebriate  Reformatories  mnd  for  Cenified 
Inebriate  Reformatories  have  been  made,  dated  as  foBows: 
State  Inebriate  Reformatories  : — ^Eng^d,  sxst  of  June  1901, 
29th  of  Dec.  X903,  29th  of  April  X904;  Scotland,  9th  of  March 
X900;  Ireland,  x6th  of  March  X899,  x6th  of  April  190X,  loth 
of  Feb.  X904.  Certified  Inebriate  Reformatories  i — Fjgjand,  Model 
Regulations,  17th  of  Dec.  1898;  Scotland,  Regulations,  X4th 
of  Feb.  1899;  Ireland,  Model  Regulations,  29th  of  April  1899. 

Any  person  convicted  on  indictment  of  an  offence  punishable 
with  imprisonment  or  penal  servitude  (t.e.  (4  any  aochcapital 
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fcloiiy  and  of  moit  iiiiadeineaiioiin)^  if  the' court  b  satisfied 
froin  the  evidence  that  the  offence  was  committed  under  the 
influence  of  drink,  or  that  drinlc  wu  a  contributing  cause  of 
the  offence,  may,  if  he  admits  that  he  is,  or  is  found  by  the  jury 
to  be,  an  habitual  drunlcard,  in  addition  to  or  in  substitution 
for  any  other  sentence,  be  ordered  to  be  detained  in  a  state  or 
certified  inebriate  reformatory,  the  managers  of  which  are 
willing  to  receive  him.  Again,  any  habitual  drunkard  who  is 
found  drunk  in  any  public  place,  or  who  commits  any  other  of 
a  aeries  of  similar  offence  under  various  statutes,  after  having 
within  twelve  months  beien  convicted  at  least  three  times  of  a 
similar  offence,  may,  on  conviction  on  indictment,  or,  if  he  con- 
sent, on  summary  conviction,  be  sent  for  detention  in  any 
certified  inebriate  reformatory.  The  expenses  of  prosecuting 
habitual  drunkards  under  the  above  provisions  are  payable 
out  of  the  local  rates  upon  an  order  to  that  effect  by  the  judge 
of  assize  or  chairman  of  quarter-sessions  if  the  prosecution 
be  on  indictment,  or  by  a  court  of  summary  jurisdiction  if  the 
offence  is  dealt  with  summarily. 

AtrrBORiTiis. — As  to  the  history  of  legislation  oo  the  subject 
■ee  Pari.  Paper  No.  24a  of  187a:  1893  C.  7008.  See  also  Wyatt 
Faine,  imtbnaU  Reformatories  and  /ie<reai»(London,l899);  Blackwell, 
Inebrious  Acts,  1879-1808  (London,  1899);  Wood  Ronton,  Lunacy 
(London  and  Edinburgh,  1896);  Kerr,  Inebnely  (^rd  ed.,  London, 
1894).  An  excellent  account  of  the  syatems  in  force  in  other  countries 
for  the  treatment  of  inebriates  will  be  found  in  Pari.  Pap.  (1903).  cd. 
M74«  CA.  W.  R.) 

nrPALUBIUTY  (Fr.  infaiUibiliU  and  infdUibiiiU,  the  btter 
now  obsolete,  Med.  Lat.  infaUiMitas,  infailibilist  formed  from 
f oiler,  to  make  a  mistake),  the  fact  or  quality  of  not  being  liable 
to  err  or  faiL  The  word  has  thus  the  general  senseof  "certainty"; 
we  may,  e.g.,  speak  of  a  drug  as  an  infallible  ^>ecific,  or  of  a 
man's  judgment  as  infallible.  In  these  cases,  however,  the 
"  infallibility  "  connotes  certainty  only  in  so  far  as  anything 
human  can  be  certain.  In  the  language  of  the  Christian  Church 
the  word  *'  infallibility  "  is  used  in  a  more  absolute  sense,  as 
the  freedom  from  all  possibility  of  error  guaranteed  by  the 
direct  action  of  the  Spirit  of  God.  This  belief  in  the  infallibility 
of  revelation  is  involved  in  the  very  belief  in  revelation  itself, 
and  is  common  to  all  sections  of  Christians,  who  differ  mainly 
as  to  the  kind  and  measure  of  infallibility  residing  in  the  human 
instruments  by  which  this  revelation  is  interpreted  to  the  world. 
Some  see  the  guarantee,  or  at  least  the  indication,  of  infallibility 
in  theconsensusof  the  Church  {quod sem per, ubique,  et  ab  omnibus) 
expressed  from  time  to  time  in  general  councils;  others  see 
it  in  the  special  grace  conferred  upon  St  Peter  and  his  successors, 
the  bishops  of  Rome,  as  heads  of  the  Church;  others  again 
ace  it  in  the  inspired  Scriptures,  God*s  Word.  This  last  was  the 
belief  of  the  Protestant  Reformers,  for  whom  the  Bible  was  in 
matters  of  doctrine  the  ultimate  court  of  appeal.  To  the  trans- 
lation and  interpretation  of  the  Scriptures  men  might  bring  a 
fallible  judgment,  but  this  would  be  assisted  by  the  direct  action 
of  theSpirit  of  God  in  proportionto  their  faith.  As  for  infallibility, 
this  was  a  direct  grace  of  God,  given  only  to  the  few.  "  What 
ever  was  perfect  under  the  sun,"  ask  the  translators  of  the 
Authorized  Version  (161 1)  in  their  preface,  "where  apostles 
and  apostolick  men,  that  is,  men  endued  with  an  extraordinary 
measure  of  God's  Spirit,  and  privileged  with  the  privilege  of 
infallibility,  had  not  their  hand?"  In  modem  Protestantism, 
on  the  other  hand,  the  idea  of  an  hifaUible  authority  whether 
in  the  Church  or  the  Bible  has  tended  to  disappear,  religious 
truths  being  conceived  as  valuable  only  as  they  are  apprehended 
and  made  real  to  the  individual  mind  and  soul  by  the  grace  of 
God,  not  by  reason  of  any  submission  to  an  external  authority. 
(See  also  iNSpfSATiON.) 

*  At  the  present  time,  then,  the  idea  of  infallibility  in  religious 
matters  b  most  commonly  associated  With  the  claim  of  the 
Roman  Catholic  Church,  and  more  especially  of  the  pope  person- 
ally as  head  of  that  Church,  to  possess  the  privilege  of  infalli- 
bility, and  it  is  with  the  meaning  and  limits  of  this  claim  that 
the  present  article  deals. 

The  substance  of  the  claim  to  infallibility  made  by  the  Roman 
Catholic  Church  is  that  the  Church  and  the  pope  cannot  err 


when  solemnly  enundating,  as  binding  on  all  the  faithful,  a 
decision  on  a  question  of  ^th  or  morals.  The  infallibility  of 
the  Church,  thus  limited,  is  a  necessary  outcome  of  the  funda-, 
mental  conception  of  the  Catholic  Church  and  its  mission. 
Every  sodety  of  men  must  have  a  supreme  authority,  whether 
individual  or  collective,  empowered  to  give  a  final  decision  in 
the  controversies  which  concern  it.  A  community  whose  mission 
it  is  to  teach  religious  truth,  which  involves  on  the  part  of  its 
members  the  obligation  of  belief  in  this  truth,  must,  if  it  is  not 
to  fail  of  its  object,  possess  an  authority  capable  of  maintaining 
the  faith  in  its  purity,  and  consequently  capable  of  keeping  it 
free  from  and  condemning  errors.  To  perform  this  function 
without  fear  of  error,  this  authority  must  be  infallible  in  its 
own  sphere.  The  Christian  Church  has  expressly  claimed  this 
infallibility  for  its  formal  dogmatic  teaching.  In  the  very 
earliest  centuries  we  find  the  episcopate,  united  in  council, 
drawing  up  symbols  of  faith,  which  every  believer  was  bound 
to  accept  under  pain  of  exclusion,  condemning  heresies,  and 
casting  out  heretics.  From  Nicaea  and  Chalcedon  to  Florence 
and  Trent,  and  to  the  present  day,  the  Church  hu  excluded 
from  her  communion  all  those  who  do  not  profess  her  own  faith, 
«'.«.  all  the.  religious  truths  which  she  represents  and  imposes 
as  obligatory.  This  is  infallibility  put  into  practice  by  definite 
acts. 

The  infallibility  of  the  pope  was  not  defined  until  2870  at  the 
Vatican  Council;  this  definition  does  not  constitute,  strictl/ 
speaking,  a  dogmatic  innovation,  as  if  the  pope  had  not  hitherto 
enjoyed  this  privilege^  or  as  if  the  Church,  as  a  whole,  had 
admitted  the  contrary;  it  is  the  newly  formulated  definition  of  a 
dogma  which,  like  aU  those  defined  by  the  Councils.continued 
to  grow  into  an  ever  more  definite  form,  ripening,  as  it  were,  in 
the  always  living  community  of  the  Church.  The  exact  formula 
for  the  papal  infallibility  is  given  by  the  Vatican  Council  in  the 
following  terms  (Constit.  Pastor  aeternus,  cap.  iv.);  "  we  teach 
and  define  as  a  divinely  revealed  dogma,  that  the  Roman 
Pontiff,  when  he  speaks  ex  cathedra — i.e.  when,  in  his  character 
as  Pastor  and  Doctor  of  all  Christians,  and  in  virtue  of  his 
supreme  apostolic  authority,  he  lays  down  that  a  certain  doctrine 
concerning  faith  or  morals  is  binding  upon  the  universal  Church, 
— possesses,  by  the  Divine  assistance  which  was  promised  to 
him  In  the  person  of  the  blessed  Saint  Peter,  that  same  inlalli- 
bility  with  which  the  Divine  Redeemer  thought  fit  to  endow 
His  Church,  to  define  its  doctrine  with  regard  to  faith  and 
morals;  and,  consequently,  that  these  definitions  of  the  Roman 
Pontiff  are  irreformable  in  themselves,  and  not  in  consequence 
of  the  consent  of  the  Church."  A  few  notes  will  suffice  to 
elucidate  this  pronouncement. 

(a)  As  the  Council  expressly  says,  the  infallibility  of  the  pope 
is  not  other  than  that  of  the  Church;  this  is  a  point  which 
is  too  often  forgotten  or  misunderstood.  The  pope  enjoys 
it  in  person,  but  solely  qua  head  of  the  Church,  and  as  the 
authorized  organ  of  the  ecclesiastical  body.  For  this  exercise 
of  the  primacy  as  for  the  others,  we  must  conceive  of  the  pope 
and  the  episcopate  united  to  him  as  a  continuation  of  the 
Apostolic  College  and  its  head  Peter.  The  head  of  the  College 
possesses  and  exercises  by  himself  alone  the  same  powers  as  the 
College  which  is  united  with  him;  not  by  delegation  from  his 
colleagues,  but  because  he  is  their  established  chief.  The  pope 
when  teaching  ex  cathedra  acts  as  head  of  the  whole  episcopal 
body  and  of  the  whole  Church. 

{b)  If  the  Divine  constitution  of  the  Church  has  not  changed 
in  its  essential  points  since  our  Lord,  the  mode  of  exercise  of 
the  various  powers  of  its  head  has  varied;  and  that  of  the 
supreme  teaching  power  as  of  the  others.  This  explains  the 
late  date  at  which  the  dogma  was  defined,  and  the  assertion 
that  the  dogma  was  already  contained  in  that  of  the  papal 
primacy  established  by  our  Lord  himself  in  the  person  of  St 
Peter.  A  certain  dogmatic  development  is  not  denied,  nor  an 
evolution  in  the  direction  of  a  centralization  in  the  hands  of 
the  pope  of  the  exercise  of  his  powers  as  primate;  it  is  merely 

(required  that  this  evolution  should  be  well  understood  and 
considered  as  legitimate. 
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(e)  As  A, matter  of  fact  the  infallibflity  of  the  pope,  ^idieo 
giving  decisions  in  k^  chanuler  as  head  of  the  Church,  was 
genexally  admitted  before  the  Vatican  G>uncil.  The  only 
reservation  which  the  most  advanced  Galileans  dared  to  formu- 
late, in  the  terms  of  the  celebrated  declaration  of  the  clergy  of 
France  (1682),  had  as  its  object  the  irreformable  character  of  the 
pontifical  definitions,  which,  it  was  claimed,  could  only  have 
been  acquired  by  them  through  the  assent  of  the  Church.  This 
doctrine,  rather  political  than  theological,  was  a  survival  of  the 
errors  which  had  come  into  being  after  the  Great  Schism,  and 
especially  at  the  council  of  Constance;  its  object  was  to  put 
the  Church  above  its  head,  as  the  council  of  Constance  had  put 
the  ecumenical  council  above  the  pope,  as  though  the  council 
could  be  ecumenical  without  its  head.'  In  reality  it  was  Gallican- 
ism  alone  which  was  condemned  at  the  Vatican  Coundl,  and  it  is 
GalUcanism  which  a  aimed  at  in  the  last  phrase  of  the  definition 
we  have  quoted. 

(i)  Infallibility  is  the  guarantee  against  error,  not  in  all 
matters,  but  only  in  the  matter  of  dogma  and  morality;  every- 
thing else  is  beyond  its  power,  not  only  truths  of  another  order, 
but  even  discipline  and  the  ecclesiastical  laws,  government 
and  administration,  &c. 

(e)  Again,  not  all  dogmatic  teachings  of  the  pope  are  under 
the  guarantee  of  infallibility;  nejther  his  opinions  as  private 
instructor,  nor  his  official  allocutions,  however  authoritative 
they  may  be,  are  infallible;  it  is  only  his  ex  calkedra  instruction 
which  is  guaranteed;  this  is  admitted  by  everybody. 

But  when  does  the  pope  speak  ex  cathedra,  and  how  is  it  to  be 
distinguished  when  he  is  exercising  his  infallibility?  As  to  this 
point  there  are  two  schools,  or  rather  two  tendendes,  among 
Catholics:  some  extend  the  privilege  of  infallibility  to  all 
official  exercise  of  the  supreme  tnagisterium,  and  declare  infallible, 
e.g.  the  papal  encyclicals.^  Others,  while  recognizing  the  supreme 
authority  of  the  papal  maguterium  in  matters  of  doctrine,  confine 
the  infallibility  to  those  cases  alone  in  which  the  pope  chooses 
to  make  use  of  it,  and  declares  positively  that  he  is  imposing 
on  all  the  faithful  the  obligation  of  belief  in  a  certain  definite 
proposition,  under  pain  of  heresy  and  exclusion  from  the  Church; 
they  do  not  insist  on  any  special  form,  but  only  require  that  the 
pope  should  clearly  manifest  his  will  to  the  Church.  This  second 
point  of  view,  as  clearly  expounded  by  Mgr  Joseph  Fessler 
(1813-1872),  bishop  of  St  Pdlten,  who  was  secretary  to  the 
Vatican  Council,  in  his  work  Die  wahre  und  die  falsche  Unfehl- 
barkeit  der  Pdpste  (French  trans.  La  vraie  el  lajausse  infaiUibitiU, 
Paris,  1873),  and  by  Cardinal  Newman  in  bis  "  Letter  to  the 
Duke  of  Norfolk,"  is  the  correct  one,  and  this  is  clear  from  the 
fact  Jthat  it  has  never  been  blamed  by  the  ecclesiastical  authority. 
Those  who  hold  the  latter  opinion  have  been  able  to  assert  that 
since  the  Vatican  Council  no  infallible  definition  had  yet  been 
formulated  by  the  popes,  while  recognising  the  supreme  authority 
of  the  encyclicals  of  Leo  XIII. 

»  It  is  remarkable  that  the  definition  of  the  infallibih'ty  of  the 
pope  did  not  appear  among  the  projects  (sckemala)  prepared  for 
the  deliberations  of  the  Vatican  Council  (1869).  It  doubtless 
arose  from  the  proposed  forms  for  the  definitions  of  the  primacy 
and  the  pontifical  magisterium.  The  chapter  on  the  infallibility 
was  only  added  at  the  request  of  the  bishops  and  after  long 
hesitation  on  the  part  of  the  cardinal  presidents.  The  proposed 
form,  first  elaborated  in  the  conciliary  commission  de  fide,  was 
the  object  of  long  public  discussions  from  the  soth  general 
Congregation  (May  zjth,  1870)  to  the  85th  (July  13th);  the 
constitution  as  a  whole  was  adopted  at  a  public  session,  on  the 
18th,  of  the  535  bishops  present,  two  only  replied  "  Non  placet "; 
but  about  50  had  preferred  not  to  be  present.    The  controversies 
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'  It  was  in  this  sense  that  it  was  understood  by  Ddllingcr,  who 
tinted  out  that  the  definition  of  the  dogma  would  commit  the 
hurch  to  all  past  official  utterances  of  the  popes,  e.g.  the  Syllabus  of 
1 864,  and  therefore  to  a  war  d  outrance  against  modem  civilization. 
This  view  was  embodied  in  the  circular  note  to  the  Powers,  drawn  up 
by  Ddllinger  and  issued  by  the  Bavarian  prime  minister  Prince 
Hohenlohe-Schillingsf first  on  April  9,  1869.  It  was  also  the  view 
My  taken  by  the  German  governments  which  supported  the 
■^pf  in  a  greater  or  less  degree. — Ed. 


occasioned  by  this  question  had  started  fxt>m  the  very  hfgtiwiing 
of  the  Council,  and  were  carried  on  with  great  bitterness  00  both 
sides.  The  minority,  among  whom  were  prominent  Cawiinah 
Rauscher  and  Schwarzenberg,  Hefele,  bishop  of  Rotterdam  (the 
historian  of  the  cotmdls)  Caidixud  Mathieu,  Mgr  Dupanioup,  Mgr 
Maret.  &c.,  &c.,  did  not  pretend  to  deny  the  papal  infallibilfty; 
they  pleaded  the  inopportuneness  of  the  definition  and  broq^ 
forwaird  difficulties  mainly  of  an  historical  order,  in  pvtjciiiar 
the  famous  condemnation  of  Pope  Honorius  by  the  6t]i  ecume- 
nical council  of  Constantinople  in  68a  The  majority,  in  wiiicii 
Cardinal  Manm'ng  played  a  very  active  part,  took  their  stand  on 
theological  reasons  of  the  strongest  kind;  they  invoked  the 
promises  of  Otir  Lord  to  St  Peter:  "  Thou  art  Peter,  and  upon 
this  rock  will  I  build  my  Church,  and  the  gates  of  hdl  shall  not 
prevail  against  her*';  and  again,  "I  have  prayed  lor  thee, 
Peter,  that  thy  faith  fail  not;  and  do  thou  in  thy  turn  coDfim 
thy  brethren  ";  they  showed  the  popes,  in  the  course  of  tbe 
ages,  acting  as  the  guardians  and  judges  of  the  Caith«  arousii^ 
or  welcoming  dogmatic  controversies  and  authoritativeiy  seitling 
them,  exercising  the  supreme  direction  fn  tbe  councils  and 
sanctioning  their  decisions;  they  explained  that  the  few  historical 
difficulties  did  not  involve  any  dogmatic  defect  in  tbe  teacbtng 
of  the  popes;  they  insisted  upon  the  necessity  of  a  supevme 
tribtmal  giving  judgment  in  the  name  of  the  whole  of  the 
scattered  Church;  and  finally,  they  considered  that  the  definitioo 
had  become  o(^x>rtune  for  the  very  reason  that  under  the 
pretext  of  its  inopportuneness  the  doctrine  itself  was  being 
attacked. 

The  definition  once  proclaim^,  controvei^es  rapidly  oensed; 
the  bishops  who  were  among  tbe  minority  one  after  tbe  otfatf 
formulated  their  loyal  adhesion  to  the  Catholic  dogma.  Tbe  last 
to  do  so  in  Germany  was  Hefele,  who  published  the  decrees  of 
the  loth  of  April  1871,  thus  breaking  a  long  friendship  with 
Ddllinger;  in  Austria,  where  the  government  had  thou^t  good 
to  revive  for  the  occasion  the  royal  pUuei,  Mgr  Haynald  and 
Mgr  Strossmayer  delayed  the  publication,  the  former  tiU  the 
15th  of  September  1871,  the  Utter  till  the  36th  of  December 
1872.  In  France  the  adhesion  was  rapid,  and  the  publicatian 
was  only  delayed  by  some  bishops  in  consequence  of  the 
disastrous  war  with  Prussia.  Though  no  bishops  abandoned 
it,  a  few  priests,  such  as  Father  Hyacinthe  Loyson,  and  n  few 
scholars  at  the  German  universities  refused  their  adheaktt. 
The  most  distingtiishcd  among  the  latter  was  Dollinger,  wbo 
resisted  all  the  advances  of  Mgr  Scherr,  archbishop  of  Munidb, 
was  excommunicated  on  the  17th  of  April  1871,  and  died  un- 
reconciled, though  without  joining  any  separate  group.  After 
him  must  be  mentioned  Friedricb  of  Munich,  several  profesBocs 
of  Bonn,  and  Reinkens  of  Breslau,  who  was  the  first  bcsbop  of 
the  "  Old  Catholics."  These  professon  formed  the  *'  Comnuttee 
of  Bonn,"  which  organised  the  new  Church.  It  was  leoof- 
nized  and  protected  first  in  Bavaria,  thanks  to  the  minister 
Freiherr  Johann  von  Lutz,  then  in  Saxony,  Baden,  Wfirt* 
temberg,  Prussia,  where  it  was  the  pretext  for,  if  not  the 
cause  of,  the  Kuliurkampf,  and  finally  in  Switzerland, 
at  Geneva. 

For  the  theological  aspects  of  the  do^ma  ol  inf^nibility.  see,  a,  _ 
many  others,  L.  Billot,  b.T..  De  EecUsta  Ckrisli  (3  vols.,  Rome.  1896- 
fooo):  or  G.  Wilmers,  S.j.,  De  Christi  Ecdesia  (Rcgensbarg.  1S97). 
The  most  accessible  popular  work  is  that  of  Mer  Fessler  already 
mcnt ioned.  For  the  nisiory  of  the  definition  see  vaticak  Cocnol : 
also  Papacy,  Gallicanisx,  Febsonianism.Old  Catholics. Ac 

(A.Ba*) 

INFAMY  (Lat.  injamia),  public  disgrace  or  loss  of  character. 
Infamy  {infamia)  occupied  a  prominent  place  in  Roman  law, 
and  took  the  form  of  a  censure  on  individuals  pronminccd  by  a 
competent  authority  in  the  state,  which  censure  was  the  resnit 
either  of  certain  actions  which  th<{y  had  committed  or  of  ccrtaiB 
modes  of  life  which  they  had  pursued.  Such  a  censure  involved 
disqualification  for  certain  rights  both  in  public  and  bi  private 
law  (see  A.  H.  J.  Greenidge.  Infamia,  its  Place  in  R^mam  FtAik 
and  Private  Law,  1894).  In  English  law  infamy  atta^bed  to  a 
person  in  consequence  of  conviction  of  some  crime.  Tbe  effect 
of  infamy  was  to  render  a  person  incdmpetent  to  give  evidence 
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fa  tny  legil  proceeding.    Infamy  u  a  cause  of  inoompetency 
was  abolished  by  an  act  of  1843  (6  &  7  Vict.  c.  85). 

The  word  "  infamous  "  is  used  in  a  particular  sense  in  the 
English  Medical  Act  of  1858,  which  provides  that  if  any 
registered  medical  practitioner  is  judged  by  the  General  Medicd 
Councfl,  after  due  inquiry,  to  have  been  guilty  of  infamous 
conduct  in  any  professional  respect,  his  name  may  be  erased 
from  the  Medical  Register.  The  General  Medical  Council  are 
the  sde  judges  of  whether  a  practitioner  has  been  guilty  of 
conduct  infamous  m  a  professional  respect,  and  they  act  in  a 
judicial  capacity,  but  an  accused  person  is  generally  allowed  to 
appear  by  couiueL  Any  action  which  is  regarded  as  disgraceful 
or  dishonourable  by  a  man's  professional  brethren — such,  for 
example,  as  issuing  advertisements  in  order  to  induce  people 
to  consult  him  in  preference  to  other  practitioners — ^may  be 
found  infamous. 

IVFAMCY,  in  mtdical  practice,  the  nursing  age,  or  the  period 
during  which  the  child  is  at  the  breast.  As  a  matter  of  conveni- 
ence it  is  usual  to  include  in  it  chfldren  up  to  the  age  of  one  year. 
The  care  of  an  infant  begins  with  the  preparations  necessary 
for  its  birth  and  the  endeavour  to  ensure  that  taking  place  under 
the  best  possible  sanitary  conditions.  On  being  bom  the  normal 
infant  cries  lustily,  drawing  air  into  its  lungs.  As  soon  as  the 
ambilical  oowd  which  unites  the  child  to  the  mother  has  ceased 
to  pulsate,  it  is  tied  about  2  in.  from  the  child's  navel  and  is 
divided  above  the  ligature.  The  cord  is  wrapped  in  a  sterilized 
gause  pad  and  the  dressing  is  not  removed  until  the  seventh 
to  the  tenth  day,  when  the  umbilicus  is  healed. 

The  baby  is  now  a  separate  entity,  and  the  first  event  in  its 
life  is  the  first  bath.    The  room  ready  to  receive  a  new-born 
infant  should  be  kept  at  a  temperature  of  70"  F.    The  tempera- 
ture of  the  first  bath  should  be  loo**  F.    The  child  should  be  well 
supported  in  the  bath  by  the  left  hand  of  the  nurse,  and  care 
should  be  taken  to  avoid  wetting  the  gauze  pad  covering  the 
cord.    In  some  cases  infants  are  covered  with  a  white  substance 
termed  "  vemix  caseosa,"  which  may  be  carefully  removed  by 
ft  little  olive  oQ.    Sponges  should  never  be  used,  as  they  tend 
to  harbour  bacteria.    A  soft  pad  of  muslin  or  gauze  which  can 
be  boiled  should  take  its  place.    After  the  first  ten  days  94*  F. 
b  the  most  suitable  temperature  for  a  bath.    When  the  baby 
has  been  well  dried  the  skin  may  be  dusted  with  pure  starch 
powder  to  which  a  small  quantity  of  boric  acid  has  been  added. 
The  most  important  part  of  the  toilet  of  a  new-bom  infant  is 
the  care  of  the  eyes,  which  should  be  carefully  cleansed  with 
gattse  dipped  in  warm  water  and  one  drop  of  a  3%  solution  of 
nitrate  of  silver  dropped  into  each  eye.    The  clothes  of  a  newly 
bom  child  should  consist  exclusively  of  woollen  undergarments, 
ft  soft  flannel  binder,  which  should  be  tied  on,  being  placed  next 
the  skin,  with  a  long-sleeved  woven  wool  vest  and  over  this  a 
loose  garment  of  flannel  coming  below  the  feet  and  long  enough 
to  tadt  up.    Diapers  should  be  made  of  soft  absorbent  material 
auch  as  well- washed  linen  and  should  be  about  two  yards  square 
and  folded  in  a  three-cornered  shape.    An  infant  should  always 
sleep  in  a  bed  or  cot  by  ItSelf.     In  1907,  of  749  deaths  from 
violciice  in  England  and  Wales  of  children  under  one  month, 
445  were  due  to  suffocation  in  bed  with  adults.    A  healthy 
infant  should  spend  most  of  its  time  asleep  and  should  be  laid 
into  its  cot  immediately  after  feeding. 

The  normal  infant  at  birth  weighs  about  7  R>.  During  the 
two  or  three  days  following  birth  a  slight  decrease  in  weight 
occurs,  usually  5  to 6  ox.  When  nursing  bi^ns  the  chOd  increases 
In  weight  op  to  the  seventh  day,  when  the  infant  will  have 
regained  its  weight  at  birth.  From  the  second  to  the  fourth 
week  after  birth  (according  to  Camerer)  an  infant  should  gain 
I  Oft.  dafly  or  1)  to  2  lb  monthly,  from  the  fourth  to  the  sixth 
nsoDtb  I  to  i  of  an  OS.  daily  or  1  lb  monthly,  from  the  sixth  to  the 
twelfth  month  |  ox.  daily  or  leas  than  x  lb  monthly.  At  the 
sixth  month  it  should  be  twice  the  weight  at  birth,  llie  average 
weight  at  the  twdfth  month  is  20  to  21  lb.  The  increase  of 
weight  in  artificially  fed  b  less  reguUr  than  in  breast-fed  babies. 
Poed. — There  b  but  one  proper  food  for  an  infant,  and  that 
b  its  mother's  milk,  unless  when  in  exceptional  circumstances 


the  mother  b  not  allowed  to  nurse  her  child.  Artificially  fed 
children  are  much  more  liable  to  epidemic  diseases.  The  child 
should  be  applied  to  the  breast  the  first  day  to  induce  the  flow 
of  milk.  The  flrst  week  the  child  should  be  fed  at  intervab  of 
two  hours,  the  sea>nd  week  eight  to  nine  times,  and  the  fourth 
week  eight  times  at  intervab  of  two  and  a  half  hours.  At  two 
months  the  child  b  being  suckled  six  times  daily  at  intervab 
of  three  hours,  the  last  feed  being  at  ix  f.m.  Where  a  mother 
cannot  nurse  a  child  the  child  must  be  artificially  fed.  Cow's 
milk  must  be  brgely  diluted  to  suit  the  new-bom  infant.  Arm- 
strong gives  the  following  table  of  dilution: — 

lit  week,      milk  i  tablespoonful,  water  2  tablespoonfub 
at  %  months,    „     3I  tabbtpoonfuts,  ,,3  t.        1  added 

at  6  months,    „     9  m  t.    3  •»        r   '^**** 

at9nionUis,    „   la  „  ,.3  »       J  sugar. 

Koplik  has  drawn  out  a  taUe  of  the  amounts  to  be  given  as 
follows: — 

xst  day       3  feeds  of  10  oc  total    i  ox.  in  24  hours 

and  day      8      „       20  cc  ^        .      «      5* 
3rd  day       8      „       3000(1  ox.)     „      8 
7th  day      9      „       50  cc  .,      ia| 

4th  week     8      ,,       00  cc  (2  ox.)     „      16         „ 
i  months    7      „       4  02.      .  „     28         „ 

O  months    6      „        7  oc  >;      4^  •• 

9  months    6      „        8i  ox.  .t      50  „ 

In  cities  it  b  advisable  that  milk  shotild  be  either  sterilized 
by  boiling  or  pastexirized,  i.e.  subjected  to  a  form  of  heating 
which,  while  destroying  pathogenic  bacteria,  does  not  alter 
the  taste.  The  milk  in  a  suitable  apparatus  is  subjected  to  a 
temperature  of  65*  C.  (r49''  F.)  for  half  an  hour  and  b  then 
rapidly  cooled  to  20^  C.  (68°  F.).  Children  fed  on  pasteurized 
milk  should  be  given  a  teaspoonful  of  fresh  orange  juice  daily 
to  supply  the  missing  acid  and  salts. 

Artificial  feeding  b  given  by  means  of  a  bottle.  In  France 
all  bottles  with  mbber  tubes  have  been  made  illegal.  They 
are  a  fruitful  source  of  infection,  as  it  b  impossible  to  keep  them 
clean.  The  best  bottle  b  the  boat-shaped  one,  with  a  wide 
mouth  at  one  end,  to  which  b  attached  a  mbber  teat,  while 
the  other  end  has  a  screw  stopper.  Thb  b  readily  cleansed 
and  a  stream  of  water  can  be  made  to  flow  through  it.  All 
bottle  teats  should  be  boiled  at  least  once  a  day  for  ten  minutes 
with  soda  and  kept  in  a  gbss-covercd  jar  until  required.  A 
feed  should  be  given  at  the  temperature  of  100**  F. 

At  the  ninth  month  a  cereal  may  be  added  to  the  food.  Before 
that  the  infant  b  unable  to  digest  starchy  foods.  Much  starch 
tends  to  constipation,  and  it  b  rarely  wise  to  give  starchy 
preparations  in  a  proportion  of  more  than  3%  to  children 
under  a  year  old.  A  child  who  b  carefully  fed  in  a  cleanly 
manner  should  not  have  diarrhoea,  and  its  appearance  indicates 
carelessness  somewhere.  The  English  registrar-generars  returns 
for  1906  show  that  in  the  seventy-six  Urgest  towns  in  England 
and  Wales  14,306  deaths  of  infants  under  one  year  from  diarrhoea 
took  pbce  in  July,  August  and  September  alone.  These  deaths 
are  largely  preventable;  when  Dr  Budin  of  Parb  established 
hb  "  Consulutions  de  Nourissons  "  the  infant  mortality  of  Paris 
amounted  to  178  per  1000,  but  at  the  consultation  the  rate 
was  46  per  1000.  At  Varengcville-sur-mer  a  consultation  for 
nurslings  was  instituted  under  Dr  Poupalt  of  Dieppe  in  1904. 
During  the  seven  previous  years  the  inf  an^  mortah'ty  had  averaged 
X45  per  zooo.  In  1904-1905  not  one  infant  at  the  consultation 
died,- though  it  was  a  summer  of  extreme  heat,  and  in  1898 
when  similar  heat  had  prevailed  the  infant  mortality  was  285 
per  zooo.  The  deaths  of  infants  under  one  year  in  England  and 
Wales,  taken  from  the  registrar-general's  returns  for  Z907, 
amounted  to  zz7-62  per  zooo  births,  an  alarming  sacrifice  of 
life.  France  has  been  turning  her  attention  to  the  establishment 
of  infant  consultations  on  the  lines  of  Dr  Budin 's,  and  similar 
dispensaries  under  the  designation  '*  Gouttes  de  lait  "  have  been 
widely  establbhed  in  that  country;  gratifying  results  in  the 
fall  in  infant  mortality  have  followed.  At  the  F^amp  dispensary 
the  mortality  from  diarrhoea  has  fallen  to  2-8,  while  that  in 
neighbouring  towns  b  from  50  to  76  per  zooo  (Sir  A.  Simpson). 
It  has  been  left  to  private  enterprise  in  England  to  deal  with 
thb  problem.    The  St  Pancras  "  School  for  Mothers "  was 
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established  in  1907  in  north-west  London.  Though  started 
by  private  persons  it  was  in  1909  worked  in  connexion  with  the 
Health  Department  of  the  Borough  Council*  but  was  supported 
by  charitable  subscriptions  and  by  a  small  contribution  from 
the  student  mothers.  There  are  classes  for  mothers  on  the  care 
of  their  health  during  pregnancy,  infant  feeding,  home  nursing, 
cooking  and  needlework.  Poor  motl^rs  unable  to  contribute 
get  free  dimiers  for  three  months  previous  to  the  birth  of  their 
child  and  for  nine  months  after  if  the  child  is  breast-fed.  Two 
doctors  are  in  attendance,  and  mothers  are  encouraged  to  bring 
their  children  fortnightly  to  be  weighed,  and  receive  advice. 
The  average  attendance  is  ninety.  A  baby  is  said  to  have 
*'  graduated  "  when  it  is  a  year  old.  An.interesting  development 
in  connexion  with  the  scheme  is  a  dass  for  fathers  at  which  the 
medical  officer  of  health  for  the  district  lectures  on  the  duties 
of  fatherhood.  Similar  schoob  for  mothers  axe  now  established 
in  Fulham  and  Stepney.  Weighing  centres  have  been  established 
at  Dundee,  Sheffield,  Nottingham,  Birmingham,  Aberdeen, 
Bolton,  Belfast,  and  Newcastle-on-Tyne.  An  infants'  milk  dep6t 
has  been  established  at  Finsbury,  and  effort  is  being  made 
to  establish  milk  laboratories  where  separate  nursing  portions 
of  sterile  milk  could  be  supplied  to  poor  mothers.  The  Walker- 
Gordon  milk  laboratories  in  the  United  States  are  a  step  in  this 
direction. 

The  average  length  of  a  child  at  birth  is  19)  in.  and  during 
the  first  year  the  average  increase  is  7}  in.  A  new-bom  infant 
is  deaf  (Koplik).  This  is  supposed  to  be  due  to  the  blocking 
of  the  eustachian  tubes  with  mucus.  On  the  fourth  day  there 
is  some  evidence  of  hearing,  and  at  the  fifth  week  noises  in  the 
room  disturb  it.  A  healthy  infant  may  be  taken  out  of  doors 
when  a  fortnight  old  in  summer,  after  which  it  should  have  a 
daily  outing,  the  eyes  being  protected  from  the  direct  rays  of 
the  sun.  On  the  second  day  the  eyes  are  sensitive  to  light, 
in  the  second  month  the  infant  notices  colours,  at  the  sixth 
month  it  knows  its  parents,  and  should  be  able  to  hold  its  head 
up.  At  the  sixth  month  the  baby  begins  to  cut  its  temporary 
teeth.  After  their  appearance  they  should  be  cleaned  once  a  day 
by  a  piece  of  gauze  moistened  in  boric  acid  solution.  Attempts 
to  stand  are  made  about  the  tenth  month,  and  walking  be^ns 
about  the  fourteenth  month.  By  this  time  the  intelligence 
should  be  developed  and  memory  is  observed.  A  child  a  year 
old  should  be  able  to  articulate  a  few  small  words.  With  the 
advent  of  walking  and  speech  the  period  of  infancy  may  be  said 
to  end. 


Feedtng  of  Infants  (1904);  bnc  fntcnard,  Infam  aaucalum  (too; 
John  Grimshaw,  YowCkiUrs  Health  (1908).  (H.  L.  H.) 


INFANT  (in  early  forms  en/aunt,  enfant,  through  the  Fr. 
enfant,  from  Lat.  infans,  in,  not,  and/diu,  the  present  participle 
oifari,  to  speak),  a  child;  in  non-Ie^  use,  a  very  younc  chUd, 
a  baby,  or  one  of  an  age  suitable  to  be  tau^^t  in  an  '  infant 
school ";  in  law,  a  person  under  full  age,  and  therefore 
subject  to  disabilities  not  affecting  persons  who  have  attained 
full  age. 

This  article  deals  with  "  infants  "  in  the  last  sense;  for  the 
more  general  sense  see  Infancy  and  Child.  The  period  of  full 
age  varies  widely  in  different  systems,  as  do  also  the  disabilities 
attaching  to  nonage  (non-age) .  In  Roman  law,  the  age  of  puberty, 
fixed  at  fourteen  for  males  and  twelve  for  femaJes,  was  recognized 
as  a  dividing  line.  Under  that  age  a  child  was  under  the  guardian- 
ship of  a  tutor,  but  several  degrees  of  infancy  were  recognized. 
The  first  was  absolute  infancy;  after  that,  until  the  age  of  seven, 
a  child  was  infantiae  proximus;  and  from  the  eighth  year  to 
puberty  he  was  pubertcti  proximus.  An  infant  in  the  last  stage 
could,  with  the  assent  of  his  tutor,  act  so  as  to  bind  himself 
by  stipulations;  in  the  earlier  stages  he  could  not,  although 
binding  stipulations  could  be  made  to  him  in  the  second  stage. 
After  puberty,  until  the  age  of  twenty-five  years,  a  modified 
infancy  was  recognized,  during  which  the  minor's  acts  were  not 
void  altogether,  but  voidable,  and  a  curator  was  appointed 
to  manage  his  affairs.    The  difference  between  the  tutor  and  the 


curator  in  Roman  law  was  marked  by  the  saying  that  the  fonner 
was  appointed  for  the  care  of  the  person,  the  latter  for  the  estate 
of  the  pupil.  These  principles  a|^y  only  to  children  who  axe 
sui  juris.  The  patria  potestas,  so  long  as  it  lasts,  gives  to  the 
father  the  complete  control  of  the  son's  actions.  The  right 
of  the  father  to  appoint  tutors  to  his  children  by  will  {tata- 
mentarit)  was  recognized  by  the  Twelve  Tables,  as  was  also 
the  tutorship  of  the  agnaii  (or  legal  as  distinct  from  natural 
relations)  in  default  of  such  an  appointment.  Tutors  who  held 
office  in  virtue  of  a  general  law  were  called  legitimi.  Besides 
and  in  default  of  these,  tutors  datim  were  appointed  by  the 
magistrates.  These  terms  are  still  used  in  mudi  the  same  sense 
in  modem  systems  founded  on  the  Roman  law«  as  nuy  be  sees 
in  the  case  of  Scotland,  noticed  below. 

By  the  law  of  EngUnd  full  age  is  twenty-one,  and  all  minocs 
alike  are  subject  to  incapacities.  Hie  period  of  tweniy-ooe 
years  is  regarded  as  complete  at  the  beginning  of  the  day  befoie 
the  birthday:  for  example,  an  infant  bom  on  the  first  day  of 
January  attains  his  majority  at  the  first  moment  of  the  31st  of 
December.  The  incapadty  of  an  infant  is  designed  for  his  own 
protection,  and  its  general  effect  is  to  prevent  him  from  binding 
himself  absolutely  by  obligations.  Of  the  contracts  of  an  infant 
which  are  binding  ab  initio,  the  most  important  axe  those 
relating  to  "necessaries."  By  the  Sale  of  Goods  Act  1893. 
an  infant  liable  on  a  contract  for  necessaries  can  be  soed  only 
for  a  reasonable  price,  not  necessarily  the  price  he  agreed  to 
pay.  The  same  statute  declares  *'  necessaries  "  to  mean  "  goods 
suitable  to  the  condition  in  life  of  the  infant,  and  to  his  actual 
requirements  at  the  time  of  the  sale  and  delivery."  In  the  case 
of  goods  having  a  market  price,  the  market  price  is  reasonable. 
In  aU  other  cases  the  question  is  one  of  fact  for  the  jury.  The 
protection  of  infants  extends  sometimes  to  transactions  omn- 
pleted  after  full  age;  the  relief  of  heirs  who  have  been  iodoced 
to  barter  away  their  expectations  is  an  example.  '*  Catdiing 
bargains,"  as  they  are  called,  throw  on  the  persons  rUimirt^ 
the  benefit  of  them  the  burden  of  proving  their  substantial 
righteousness.  , 

At  common  law  a  bargain  made  by  an  infant  might  be  ratified 
by  him  after  full  age,  and  would  then  become  binding:  Lord 
Tenterden's  act  required  the  ratification  to  be  in  writing.  But 
now,  by  the  Infants'  Relief  Act  1874,  **  all  contracts  entered  into 
by  infants  for  the  repayment  of  money  lent  or  to  be  lent,  or  far 
goods  supph'ed  or  to  be  supplied  (other  than  contracts  for  neces- 
saries), and  all  accounts  stated,  shall  be  absolutely  void,**  and 
"  no  action  shall  be  brought  whereby  to  charge  any  person  npon 
any  promise  made  after  full  age  to  pay  any  debt  contracted 
during  infancy,  or  upon  any  ratification  made  after  full  ngc  td 
any  promise  or  contract  made  during  infancy,  whether  thoe  shafl 
or  shall  not  be  any  new  consideration  for  such  pix>mtse  or  raix6ca- 
tion  after  full  age."  For  some  years  after  the  passage  of  this 
statute  highly  conflicting  views  were  held  as  to  the  meaning  of  the 
part  of  section  2  whereby  it  was  enacted  that "  no  action  shall  be 
brought  whereby  to  charge  any  person  .  .  .  upon  any  ratifica- 
tion made  after  full  age  of  any  promise  or  contiact  made 
during  infancy."  Some  authorities  were  of  opinion  that  the 
section  only  applied  to  the  three  classes  of  contract  made  void  by 
the  previous  section,  viz.  for  goods  supplied,  money  lent  and  00 
account  stated.  Others  thou^t  the  effect  to  be  that  no  contract, 
except  for  necessaries,  made  during  infancy  could  be  enlaced 
after  the  infant  came  to  full  age.  After  several  conffictiag 
decisions  it  has  been  settled  that  both  these  views  were  wtoc^ 
Of  the  infant's  contracts  voidable  at  common  law  there  were  tvo 
kinds.  The  first  kind  became  void  at  full  age,  unless  expressly 
ratified.  The  second  kind  were  vah'd,  unless  repudiated  within  a 
reasonable  time  after  full  age  was  attained  by  the  infant.  The 
Infants'  Relief  Act  (section  2)  strikes  only  at  the  first  dass  and 
leaves  the  second  untouched.  Thus  a  promise  of  marriage  made 
during  infancy  cannot  be  ratified  so  as  to  become  actioDabk; 
but  an  infant's  marriage  settlement,  being  of  the  second  dass,  a 
valid,  unless  it  is  repudiated  within  a  reasoiuble  time  after  the 
infant  attains  full  age.  What  is  a  reasonable  time  depends  00 
all  the  drcumstanccs  of  the  case.    In  a  case  decided  in  1893  a 
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Mtdemeot  made  by  a  female  infant  was  aOoivcd  to  be  repudiated 
tUity  yean  after  she  attained  full  age,  but  the  drcnmstanccs 
were  exceptional.  A  contract  of  marriage  may  be  lawfully  made 
by  psrsons  under  age.  Marria^able  age  is  fourteen  in  males  and 
twdve  in  females.  So,  generally,  an  infant  may  bind  himself  by 
contract  of  apprenticeship  or  service.  Since  the  passing  of  the 
Wills  Act,  an  infant,  except  he  be  a  soldier  in  actual  military 
service  or  a  seaman  at  sea,  is  unable  to  make  a  will.  Infancy  is 
in  general  a  disqualification  for  public  offices  and  professions,  e.g. 
to  be  a  member  of  parliament  or  an  elector,  a  majror  or  burgess, 
a  priest  or  deacon,  a  barrister  or  solicitor,  &c. 

Before  1886  the  custody  of  an  infant  belonged  in  the  first  place, 
and  against  all  other  persons,  to  the  father,  who  was  said  to  be 
**  the  guardian  of  his  children  by  nature  and  nurture  ";  and  the 
father  might  by  deed  or  will  dispose  of  the  custody  or  tuition  of 
his  children  until  the  age  of  twenty-one. 

The  Guardianship  of  Infants  Act  1886  placed  the  mother 
almost  on  the  same  footing  as  the  father  as  to  guardianship  of 
infants.  On  the  death  of  the  father  the  mother  becomes  guardian 
under  the  statute,  either  alone  when  no  guardian  has  been  ap- 
pointed by  the  father,  or  jointly  with  any  guardian  appointed 
by  him  under  la  Chas.  II.  c.  24.  A  change  of  the  law  even 
more  important  is  that  whereby  the  mother  may  by  deed 
or  will  appoint  a  guardian  or  guardians  of  her  infant  children 
to  act  after  her  death.  If  the  father  survives  the  mother,  the 
mother's  guardian  can  only  act  if  it  be  shown  to  the  satisfaction 
of  the  court  that  the  father  is  unfitted  to  be  the  sole  guardian. 
On  the  death  of  the  father,  the  guardian  so  appointed  by  the 
mother  acts  jointly  with  any  guardian  appointed  by  the  father. 
The  Guardianship  of  Infants  Act  x886  also  gives  power  to  the 
high  court  and  to  county  courts  to  make  orders,  upon  the 
application  of  the  mother,  regarding  the  custody  of  an  infant, 
and  the  ri^t  of  access  thereto  of  either  parent.  The  court  must 
take  into  consideration  "  the  welfare  of  the  infant,  and  . . .  the 
conduct  of  the  parents,  and ...  the  wishes  as  well  of  the  mother 
as  of  the  father."  The  same  statute  also  empowers  the  high 
court  of  justice,  "  on  being  satisfied  that  it  b  for  the  welfare  of 
the  infant,"  to  *'  remove  from  his  office  any  testamentary 
guardian  or  any  guardian  af^Kunted  or  acting  by  virtue  of  this 
act,"  and  also  to  appoint  another  in  place  of  the  guardian  so 
removed. 

The  same  statute  gives  power  to  a  court  sitting  in  divorce 
practically  to  take  away  from  a  parent  guilty  of  a  matrimonial 
offence  all  rights  of  guardianship.  When  a  decree  for  judicial 
separation  or  divorce  is  pronounced,  the  court  pronouncing  it 
may  at  the  same  time  declare  the  parent  found  guilty  of  mis- 
conduct to  be  unfit  to  have  the  custody  of  the  children  of  the 
marriage.  "  In  such  case  the  parent  so  declared  to  be  unfit  shall 
not,  upon  the  death  of  the  other  parent,  be  entitled  as  of  right 
to  the  custody  or  guardianship  of  such  children."  The  court 
exercises  this  power  very  sparin^y.  When  the  declaration  of 
unfitness  is  made,  the  practical  effect  is  to  give  to  the  innocent 
parent  the  sole  guardianship,  as  well  as  power  to  appoint  a 
testamentary  guardian  to  the  exclusion  of  the  guilty  parent. 

Another  radical  change  has  been  made  in  the  rights  of  parents 
as  to  guardianship  of  their  children.  In  consequence  of  several 
cases  where,  after  children  had  been  rescued  by  philanthropic 
persons  from  squalid  homes  and  improper  siuroundings,  the 
courts  had  fdt  bound  by  law  to  redeliver  them  to  their  parents, 
the  Custody  of  Children  Act  1891  was  passed.  It  provides  that 
when  the  parent  of  a  child  applies  to  the  court  for  a  writ  or  order 
for  the  prixittction  of  the  child,  and  the  court  b  of  opinion  that 
the  parent  has  abandoned  or  deserted  the  chfld,  or  that  he  has 
otherwise  so  conducted  himself  that  the  court  should  refuse  to 
enforce  bis  right  to  the  custody  of  the  child,  the  court  may,  in  its 
discretion,  decline  to  issue  the  writ  or  make  the  order.  If  the 
child,  in  rc^Mct  of  whom  the  application  is  made,  is  being  brought 
up  by  another  person  ("  person  "  includes  "  school  or  institu- 
tion **)»  or  is  being  boarded  out  by  poor-law  guardians,  the  court 
may,  if  it  orders  the  child  to  be  given  up  to  the  parent,  further 
order  the  parent  to  pay  all  or  part  of  the  cost  incurred  by  such 
person  or  guardians  in  bringing  up  the  child. 


A  parent  who  has  abandoned  or  deserted  his  child  is,  prima 
facie,  unfit  to  have  the  custody  of  the  child.  And  before  the 
court  can  make  an  order  giving  him  the  custody,  the  onus  lies  on 
him  to  prove  that  he  is  fit.  The  same  rule  applies  where  the  child 
has  been  allowed  by  the  parent "  to  be  brought  up  by  another 
person  at  that  person's  expense,  or  by  the  guardians  of  a  poor- 
law  union,  for  such  a  length  of  time  and  under  such  circumstances 
as  to  satisfy  the  court  that  the  parent  was  unmindful  of  his 
parental  duties." 

The  4th  section  of  the  Custody  of  Chfldren  Act  1891  preserves 
the  right  of  the  parent  to  control  the  religious  training  of  the 
infant.  The  father,  however  unfit  he  may  be  to  have  the  custody 
of  his  chOd,  has  the  legal  right  to  require  the  child  to  be  brought 
up  in  his  own  religion.  If  the  father  is  dead,  and  has  left  no 
directions  on  the  point,  the  mother  may  assert  a  similar  right. 
But  the  court  may  consult  the  wishes  of  the  child;  and  when 
an  infant  has  been  allowed  by  the  father  to  grow  up  in  a  faith 
different  from  his  own,  the  court  will  not,  as  a  rule,  order  any 
change  in  the  character  of  religious  instruction.  This  is  especially 
the  case  where  the  infant  appears  to  be  settled  in  his  convictions. 

In  the  same  direction  as  the  Custody  of  Children  Act  1891 
b  the  Children  Act  1908,  whereby  considerable  powers  have 
been  conferred  on  courts  of  summary  jurisdiction  (see  Children, 
Law  Relating  to). 

There  b  not  at  common  law  any  corresponding  obligation 
on  the  part  of  either  parent  to  maintain  or  educate  the  children. 
The  legal  duties  of  parents  in  this  respect  are  only  those  created 
by  the  poor  laws,  the  Education  Acts  and  the  Children  Act  1908. 

An  infant  b  liable  to  a  civil  action  for  torts  and  wrongful 
acts  committed  by  him.  But,  as  it  b  possible  so  to  shape  the 
pleadings  as  to  make  what  b  in  substance  a  right  arising  out 
of  contract  take  the  form  of  a  right  arising  from  civil  injury, 
care  b  taken  that  an  infant  in  such  a  case  shall  not  be  held 
liable.  With  respect  to  crime,  mere  infancy  b  not  a  defence,  but 
a  child  under  seven  years  of  age  is  presumed  to  be  incapable 
of  committing  a  crime,  and  between  seven  and  fourteen  hb 
capacity  requires  to  be  aflirmatively  proved.  After  fourteen  an 
infant  is  dali  capax. 

The  law  of  Scotland  follows  the  leading  principles  oi  the  Roman 
law.  The  period  of  minority  (which  ends  at  twenty-one)  b  divided 
into  two  stages,  that  of  absolute  incapacity  (until  the  age  of  fourteen 
in  males,  and  twelve  in  females),  during  which  the  minor  b  in 
pupilarity,  and  that  of  partial  incapacity  (between  fourteen  and 
twenty-one),  during  which  he  b  under  curators.  The  guardians 
(or  tutors)  oif  the  pupil  are  either  tutors-nominate  (appointed  by  the 
latlwr  in  hb  will);  tutorvat-law  (being  the  next  male  agnate  of 
twenty-five  years  of  age),  in  default  of  tutors-nominate;  or  tutors- 
dative,  appointed  by  royal  warrant  in  default  of  the  other  two.  No 
act  done  by  the  pupil,  or  action  raised  in  his  name,  has  any  effect 
without  the  interposition  of  a  guaidbn.  After  fourteen,  all  acts 
done  by  a  minor  having  curators  are  void  without  their  concurrence. 
Every  deed  in  nonage,  whether  during  pupilarity  or  minority,  and 
whether  authorbed  or  not  by  tutors  or  curators,  is  Ibble  to  reduc- 
tion on  proof  of  "  lesion,"  i^.  of  material  injury,  due  to  the  fact  of 
nonage,  either  through  the  weakness  of  the  minor  himself  or  the 
imprudence  or  ncj^ligence  of  lus  curators.  Damage  in  fact  arising 
on  a  contract  in  itself  just  and  reasonable  would  not  be  lesion  en- 
titling to  restitution.  Deeds  in  nonage,  other  than  those  which  are 
absolutely  null  ab  initio,  must  be  challenged  within  the  quadriennium 
lUile,  or  four  years  after  majority. 

The  Guardianship  of  Infants  Act  1886,  the  Custody  of  Children 
Act  1891  and  the  Cniklren  Act  1908,  mentioned  above,  all  apply  to 
Scotland. 

In  the  United  States,  the  principles  of  the  Eni^Iish  common  taw 
as  to  infancy  prevail,  generally  the  most  conspicuous  variations 
being  those  affecting  the  age  at  which  women  attain  majority. 
In  many  states  Uiis  is  fixed  at  eighteen.  There  b  some  diversity 
of  practice  as  to  the  age  at  which  a  person  can  make  a  will  of  real 
or  penonal  estate 

IN FAMTB  (Spanish  and  Portuguese  form  of  Lat.  infans,  young 
child),  a  title  of  the  sons  of  the  sovereign  of  Spain  and  Portugal, 
the  correqMnding  infanta  being  given  to  the  dauj^ters.  The 
title  b  not  borne  by  the  eldest  son  of  the  king  of  Spain,  who  b 
prince  of  Asturias,  //  principc  de  Asturias.  Until  the  severance 
of  Braxil  from  the  Portuguese  monarchy,  the  eldest  son  was 
prince  of  Braxil.  While  a  son  or  daughter  of  the  sovereign  of 
Spain  b  by  right  infante  or  infanta  of  Spain,  the  title,  alone,  is 
granted  to  other  membeis  of  the  blood  royal  by  the  sovereign^ 
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IHFAKTIGIDRp  the  killiiig  of  a  newly-borii  child  or  of  the 
matured  foetns.  When  practised  by  dviUaed  peoples  the  subject 
of  infanticide  concerns  the  criminologist  and  the  jurist;  but  its 
importance  in  anthropology,  as  it  invdves  a  widespread  practice 
amoag  primitive  or  savage  nations,  requires  more  detailed 
attention.  J.  F.  McLennan  {Studies  in  Ancient  History^  pp.  75 
et  seq.)  suggests  that  the  practice  of  female  infanticide  was  once 
universal,  and  that  in  it  is  to  be  found  the  origin  of  exogamy. 
Much  evidence,  however,  has  been  adducedagainstthishypothe^ 
by  Herbert  Spencer  and  Edward  Westermarck.  Infanticide, 
both  of  males  and  females,  is  far  less  wide^read  among  savage 
races  than  McLennan  supposed.  It  certainly  is  common  in  many 
lands,  and  more  females  axe  killed  than  males;  but  among 
many  6erce  and  savage  peoples  it  is  almost  unknown.  Thus 
among  the  Tuski,  Ahts,  Western  Eskimo  and  the  Botocudos 
new-bom  children  are  killed  now  and  then,  if  they  are  weak 
and  deformed,  or  for  some  other  reason  (such  as  the  superstition 
attaching  to  birth  of  twins)  but  without  distinction  of  sex. 
Among  the  Dakota  Indians  and  Crees  female  infanticide  is  rare. 
The  BUckfoot  Indians  believe  that  a  woman  guilty  of  such  an 
act  will  never  reach  "  the  Uai^y  Mountain  "  after  death,  but 
will  hover  round  the  scene  of  her  misdeed  with  branches  of 
trees  tied  to  her  leg^  The  Aleutians  hold  that  child-murder 
brings  misfortune  on  the  whole  \'illage.  Among  the  Abipones 
it  is  commcm,  but  the  boys  are  usually  the  victims,  because  it  is 
customary  to  buy  a  wife  for  a  son,  whereas  a  grown  daughter  will 
always  command  a  price.  In  Africa,  where  a  warm  climate  and 
abundance  of  food  simplify  the  problem  of  existence,  the  crime 
is  not  common.  Herr  Valdau  relates  that  a  Bakundu  woman, 
accused  of  it,  was  condemned  to  death.  In  Samoa,  in  the  Mitchell 
and  Hervey  Islands,  and  in  parts  of  New  Guinea,  it  was  unheard 
of;  while  among  the  rannihaU,  the  Solomon  Isbndcrs^  it  occurred 
rarely.  A  theory  has  been  advanced  by  L.  Fison  {KamUcroi 
and  Kurnaif  1880)  that  female  infanticide  is  far  less  common 
Among  the  lower  savages  than  among  the  more  advanced  tribes. 
Among  some  of  the  most  degraded  of  human  beings,  such  as 
the  Yahgans  of  Tierra  dd  Fuego,  the  crime  was  unknown, 
except  when  committed  by  the  mother  "  from  jealousy  or  hatred 
of  her  husband  or  because  ct  desertion  and  wretchedness." 
It  is  said  that  certain  Califomian  Indians  were  never  guilty 
of  child-murder  before  the  arrival  ct  the  whites;  while  Wm. 
Ois  {Polynesian  Researches,  L  249)  thinks  it  most  probable 
that  the  custom  was  less  prevsdent  in  earlier  than  later  Polynesian 
history.  The  weight  of  evidence  tends  to  support  Darwin's 
theory  that  during  the  earliest  period  of  human  development 
man  did  not  lose  that  strong  instinct,  the  love  of  his  young,  and 
consequently  did  jiot  practice  infanticide;  that,  in  short,  the 
crime  is  not  characteristic  of  primitive  races. 

Infanticide  may  be  said  to  arise  from  four  reasons.  It  may  be 
( i)  an  act  of  callous  brutality  or  to  satisfy  cannibalistic  cravings. 
A  Fuegian,  Darwin  relates,  dashed  liis  child's  brains  out  for 
upsetting  a  basket  of  fish.  An  Australian,  seeing  his  infant  son 
ill,  killed,  roasted  and  ate  him.  In  some  parts  of  Africa  the 
n^rocs  bait  lion-traps  with  their  own  children.  Some  South 
American  Indians,  such  as  the  Moxoa,  abandon  or  kill  them 
without  reason;  while  African  and  Polynesian  cannibals  eat 
them  without  the  excuse  of  the  periodic  famines  which  made 
the  Tasmanians  regard  th^  birth  of  a  duld  as  a  piece  of  good 
fortune. 

2.  Or  infanticide  may  be  the  result  of  the  struggle  for  existence. 
Thus  in  Polynesia,  while  the  climate  ensures  food  in  plenty, 
the  relative  smallness  of  the  islands  imposed  the  custom  on  till 
families  without  distinction.  In  the  Hawaiian  Islands  all  children, 
after  the  third  or  fourth,  were  strangled  or  buried  alive.  At 
Tahiti  fathers  had  the  right  (and  used  it)  of  killing  their  newly- 
born  children  by  suffocation.  The  chiefs  were  obliged  by  custom 
to  kill  all  their  daughters.  The  society  of  the  Areois,  famous 
In  the  Society  Islands,  imposed  infanticide  upon  the  women 
members  by  oath.  In  other  islands  all  girl-children  were  spared, 
but  only  two  boys  in  each  family  were  reared.  The  difficulties 
of  suckling  partly  explain  the  custom  of  killing  twins.  For  the 
-aroe  reason  the  E^dmo  and  Red  Indians  used  to  bury  the 


m 


infant  with  the  mother  who  died  in  diild-birth. 
and  hunter  tribes,  where  women  could  not  aa  as  beasts  of  bvnIcB 
as  in  agricultural  communities,  and  where  a  large  number  of 
girls  were  likely  to  attract  the  hostile  attentions  of  ncigbfacMarnic 
tribesmen,  girl-balnes  were  murdered.  Arabs,  in  aodcnt  times, 
buried  alive  the  majority  of  female  diildren.  In  many  lands 
infanticide  was  regarded  as  a  meritorious  act  00  the  part  of  a 
parent,  done,  as  a  precaution  against  famine,  in  the  tDteiesU 
of  the  tribe.  In  other  parts  of  the  world,  infanticide  resohs 
from  customs  which  impose  heavy  burdens  on  child-ffcariBC- 
Of  these  artificial  hardships  the  best  example  is  afforded  by 
India.  There  the  practice,  though  forbidden  by  both  the  Vcdas 
and  the  Koran,  prevailed  among  the  Rajputs  and  cestain 
aboriginal  tribes.  Araongthearistocratic Rajputs,  it  wasthooig^ 
dishonourable  that  a  giri  should  remain  unmarried.  Moreover, 
a  girl  may  not  marry  bdow  her  caste;  she  ought  to  many  bcr 
superior,  or  at  least  her  equal  This  reasoning  was  most  poweiful 
with  the  highest  castes,  in  which  the  disproportion  of  the  sexes 
was  painfully  apparent.  But,  awiiming  marriage  to  be  powffMr, 
it  was  ruinously  expensive  to  the  b^e's  father,  tbe  cost  is 
the  case  of  some  rajahs  having  been  known  to  exceed  £ioogooaL. 
To  avoid  all  this,  the  Ra jpur  killed  a  proportion  of  his  dau^itca — 
sometimes  in  a  very  singular  way.  A  pdl  of  tobacco  and  bfasnc 
mi^t  be  given  to  the  new-bom  child;  or  it 
milk;*  or  the  mother's  breast  was  smeared  with  opium  < 
juice  of  the  poisonous  datura,  A  common  method  was  to 
the  child's  mouth  with  a  plaster  of  oow-dung,  bdore  it  drew 
breath.  Infantidde  was  also  practised  to  a  small  extent  by 
some  sects  of  the  aboriginal  Khonds  and  by  the  poorer  luU-ti3>cs 
of  the  Himalayas.  Where  infantidde  occurs  in 
it  really  rests  on  the  economic  facts  stated,  there  is  osoaOy 
poetical  tradition  of  its  origin.  Infantidde  from  motives  of 
prudence  was  common  among  some  American  Indian  tribes 
of  the  northwest,  with  whom  the  *'  potlatdi  **  was  an 
part  of  their  daughter's  marriage  ceremonies. 

3.  Or  infantidde  may  be  in  the  nature  of  a  religiotts 
The  gods  must  be  appeased  with  blood,and  it  is  bdieved  thst  ibo 
sacrifice  can  be  so  pleasing  to  them  as  the  child  of  the  wonhipper. 
Such  were  the  motives  impelling  parents  to  the  burning  of  childBes 
in  the  worship  of  MolocL  In  India  chiMreo  were  thrown  mto 
the  sacred  river  Ganges,  and  adoration  paid  to  the  aOigatoR 
fed  on  them.  Where  the  custom  prevails  as  a  sacrifice  tbe 
child  is  usually  the  victim. 

4.  Or,  finally,  infantidde  may  have  a  social  or  political 

Thus  at  Sparta  (and  in  other  places  in  early  Greek  and  Ronaan 

history)  weakly  or  deformed  children  were  killed  by  order  of 

the  state,  a  custom  approved  in  the  ideal  systems  of  Ariatotle 

and  Plato,  and  still  observed  among  the  Eskimo  and  tbe 

Kamchadales. 

Authorities.— Hetbert  Spencer.  FnmeifUs  ef  SacWify.  L  614- 
619:   McLennan,   Su^iies  m   Anctent  History,  pp.   7s  cC 
McLennan,  "^  Exoeam^f  and  Endogamy  '*  in  toe  Forfmipttty  J 
xxL  884  ct  seq.;  Darwin.  Descent  oi  Man,  iL  400  ef  seQ. ;  L.  Fb 
and  A.  W.  Howttt.  Kamitaroi  ami  Knmai  (1880);  Wcttermank, 
History   of  Human    Marriage    (1894);    Browne,    /itfewtifiir-  It* 
Oririn,  Progress  and  Snppression  (London,  l8<^7):  Lord 
Premtiaric  Tunes  (1900),  and  Oripn  0/  CtnlnslMs  (190a). 


Law. — ^The  crime  of  infantidde  among  dvifiaed 
still  frequent.  It  is  however  due  in  naost  cases  to 
causes,  such  as  a  sudden  access  of  insanity,  privation, 
ing  dislike  to  the  child,  &c  It  is  most  doaely  connected  with 
illegiiimacy  in  the  class  of  farm  and  domestic  servants,  the 
common  motive  being  the  terror  of  the  mother  of 
the  disgrace  with  which  sodety  visits  the  more  venial  offence. 
Often,  however,  it  Is  inspired  by  no  better  motive  than  tbe  widh 
to  escape  the  burden  of  the  child's  support.  Tbe  gmnting  of 
affiliation  orders  thus  tends  to  save  the  lives  of  many  cbibbcs, 
though  it  provides  a  motive  for  the  paramour  sometimes  to 
share  in  the  crime.  The  laws  of  the  European  states  <fiffcr 
widely  on  this  subject — some  of  them  treating  inlatiriride 
as  a  ^>ecial  crime,  others  regarding  it  merely  as  a  case  of  msider 

*  in  Baluchistan,  where  children  are  often  diowned  in  nflk,  tbot 
ba  euphemistic  proverb:  "  The  lady's  daughter  died  drislaafmft^" 
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of  unutiully  difficult  proof.  In  tlie  Uw  of  EngU&d  infanticide 
is  murder  or  manslaughter  according  to  the  presence  or  absence 
of  deUberation.  The  infant  must  be  a  human  being  in  the  legal 
sense;  and  "  a  child  becomes  a  human  being  when  it  has  com- 
pletely proceeded  in  a  living  state  from  the  body  of  its  mother, 
whether  it  has  breathed  or  not,  and  whether  it  has  an  independent 
circulation  or  not,  and  whether  the  navel-string  is  severed 
or  not;  and  the  killing  of  such  a  child  is  homicide  when  it  dies 
after  birth  in  consequence  of  injuries  received  before,  during 
or  after  birth."  A  child  in  the  womb  or  in  the.  act  of  birth, 
though  it  may  have  breathed,  is  therefore  not  a  human  being, 
the  killing  of  which  amounts  to  homicide.  The  older  law  of 
child  murder  under  a  statute  of  James  L  consisted  of  cruel 
presumptions  against  the  mother,  and  it  was  not  till  1803  that 
trials  for  that  offence  were  [4aced  under  the  ordinary  ndes  of 
evidence.  The  crown  now  takes  upon  itself  the  onus  of  proving 
in  every  case  that  the  child  has  been  alive.  This  la  often  a 
matter  of  difficulty,  and  hence  a  frequent  alternative  charge  is 
that  of  concealment  of  birth  (see  Birth),  or  concealment  of 
pregnancy  in  Scotland.  It  is  the  opinion  of  the  most  eminent 
of  British  medical  jurists  that  this  presumption  has  tended  to 
increase  infanticide.  Apart  from  this,  the  technical  definition 
of  human  life  has  ezdted  a  good  deai  of  comment  and  some 
indignation.  The  definition  allows  many  wicked  ^icts  to  go 
unpunished.  The  experience  of  assizes  in  England  shows  that 
many  children  are  killed  when  it  is  impossible  to  prove  that  they 
were  wholly  bom.  The  distinction  taken  by  the  law  was 
probably  comprehended  by  the  minds  of  the  class  to  which  most 
of  the  unhappy  mothers  belong.  Partly  to  meet  this  complaint 
it  was  suggested  to  the  Royal  Comminion  of  1866  that  killing 
during  birth,  or  within  seven  days  thereafter,  should  be  an 
offence  punishable  with  penal  servitude.  The  second  complaint 
is  of  an  oppo«te  character — partly  that  infanticide  by  mothers 
b  not  a  fit  subject  for  capital  punishment,  and  purtly  that, 
whatever  be  the  intrin»c  character  of  the  act,  juries  will  not 
convict  or  the  executive  will  not  carry  out  the  sentence.  Earl 
RusscU  gave  expression  to  this  feeling  when  he  proposed  that  no 
capital  sentence  should  be  pronounced  upon  mothers  for  the 
kiUing  of  children  within  six  months  after  birth.  When  there 
has  been  a  verdict  of  murder,  sentence  of  death  must  be  passed, 
but  the  practice  ot  the  Home  Office,  as  laid  down  in  1908,  is 
invariably  to  commute  the  death,  senten^  to  penal  servitude 
for  life.  The  circumstances  of  the  case  and  the  disposition  and 
teneral  progress  of  the  prisoners  under  discipline  in  a  convict 
prison  are  then  determining  factors  in  the  length  of  subsequent 
detention,  which  rarely  exceeds  three  years.  After  release, 
the  prisoner's  further  progress  is  carefully  watched,  and  if  it  is 
seen  to  be  to  her  advantage  the  conditions  of  her  release  are 
cancelled  and  she  is  restoied  to  complete  freedom. 

In  India  measures  against  the  practice  were  begun  towards 
the  end  of  the  i8th  century  by  Jonathan  Duncan  and  Major 
Walker.  They  were  continued  by  a  series  of  able  and  earnest 
officers  during  the  19th  century.  One  of  its  chief  events, 
representing  many  mSnor  occurrences,  was  the  Amritsar  durbar  of 
1853,  which  was  arranged  by  Lord  Lawrence.  At  that  meeting 
the  chiefs  rending  in  the  Punjab  and  the  trans^utlej  states 
signed  an  agreement  engaging  to  expelf  rom  caste  every  one  who 
committed  infanticide,  to  adopt  fixed  and  ^moderate  rates  of 
marriage  expenses,  and  to  exclude  from  these  ceremonies  the 
minstrcb  and  ben^rs  who  had  so  greatly  swollen  the  expense. 
Acoordinf  to  the  present  bw,  if  the  female  children  faU  below 
a  certain  percentage  in  any  tract  or  among  any  tribe  in  northern 
Indin  where  infanticide  formerly  prevailed,  the  suspected 
TiUage  b  pboed  under  police  supervision,  the  cost  being  charged 
to  the  locality.  By  these  measures,  together  with  a  strictly 
enforced  system  of  reporting  births  and  deaths,  Infanticide 
has  been  almost  trampled  out;  although  some  of  the  RAjput 
dans  keep  their  female  offspring  suspiciously  dose  to  the  lowest 
average  which  secures  them  from  surveillance. 

It  b  difficult  to  say  to  what  extent  infantidde  prevaib  in  the 
United  Kingdom.  At  one  time  a  large  number  of  children 
miudeied  in  Kngland  for  the  purpose  of  obtaining  the 


burial  money  from  a  benefit  dub,^  but  protection  against  thb 
risk  has  been  provided  for  by  the  Friendly  Sodeties  Aa  1896, 
and  the  Collecting  Societies  Aa  1896.  The  neglect  or  killing 
of  nurse-children  b  treated  under  Baby-vaxminc,  and  Cbildken, 
Law  Relating  to. 

In  the  United  States,  the  elements  of  thb  offence  are  practically 
the  same  as  in  England.  The  wilful  killing  of  an  unborn  child 
b  not  nunsbughter  unJcss  made  so  by  statute.  To  constitute 
mansbughtcr  under  Laws  N.Y.  1869,  ch.  631,  by  attempts  to 
produce  miscarriage,  the  "quickening"  of  the  child  must  be 
averred  and  proved  (Evans  v.  People,  49  New  York  Rep.  86; 
see  also  Wallace  v.  State,  7  Texas  app.  570). 

INFAMTRY*  the  collective  name  of  soldiers  who  march  and 
fight  on  foot  and  are  armed  with  hand-weapons.  The  word  b 
derived  ultimatdy  from  Lat.  infans,  infant,  but  it  b  not  dear 
how  the  word  came  to  be  used  to  mean  soldiers.  The  suggestion 
that  it  comes  from  a  guard  or  regiment  of  n  Spanbh  infanta 
about  the  end  of  tl\e  15th  cenlury  cannot  be  maintained  in  view 
of  the  fact  that  Spanish  foot-soldiers  of  the  time  were  called 
sddados  and  contrasted  with  French  fantassins  and  Italian 
fanieria.  The  New  Englisk  17>du»uiry  suggests  that  a  foot-soldbr, 
being  in  feudal  and  early  modem  times  the  varkt  or  follower  of  a 
mounted  noble,  was  caJled  a  boy  (d.  Knabe,  gar^on,  footman, 
&c,  and  see  Valet). 

HisTosicAL  Sketch 

The  importance  of  the  infantry  arm,  both  in  hbtory  and  at 
the  present  time,  cannot  be  summed  up  better  and  more  con- 
dsely  than  in  the  phrase  used  by  a  brilliant  general  of  the 
Napoleonic  era.  General  Morand — "  Vinfanterie,  c*est  Varmie.** 

It  may  be  confidently  asserted  that  the  original  fighting  man 
was  a  foot-soldier.  But  infantry  was  differentbted  as  an  "  arm  " 
considerably  bter  than  cavalry;  for  when  a  new  means  of 
fighting  (a  chariot  or  a  h<»se)  presented  itself,  it  was  assimilated 
by  rcbtivdy  picked  men,  chiefs  and  noted  warriors,  who  ipso 
facto  separated  themselves  from  the  mass  or  reservoir  of  men. 
How  this  mass  itself  ceased  to  be  a  mere  residue  and  devdoped 
special  characteristics;  how,  instead  of  the  cavalry  being 
recruited  from  the  best  infantry,  cavalry  and  infantry  came  to 
form  two  dbtinct  services;  and  how  the  arm  thus  constituted 
organized  itself,  technically  and  tactically,  for  its  own  work — 
these  are  the  main  questions  that  constitute  the  hbtorical  side 
of  the  subject.  It  b  obvious  that  as  the  "  residue  "  was  far 
the  greatest  part  of  the  army,  the  hbtory  of  the  foot-soldier  b 
practically  identical  with  the  history  of  soldiering. 

It  was  only  when  a  group  of  human  beings  became  too  brge 
to  he  surprised  and  assassinated  by  a  few  lurking  enemies,  that 
proper  fighting  became  the  normal  method  of  settling  a  quarrel 
or  a  rivalry.  Two  groups,  ndther  of  which  had  been  able  to 
surprise  the  other,  had  to  meet  face  to  face,  and  the  instina  of 
self-preservation  had  to  be  reconciled  with  the  necessity  of 
victory.  From  thb  it  was  an  easy  step  to  the  differentiation  of 
the  champion,  the  proved  excellent  fighting  man,  and  to  provid- 
ing thb  man,  on  whom  everything  depended,  with  all  assbtance 
that  better  arms,  armour,  horse  or  chariot  could  give  him.  But 
suppose  our  champion  sbin,  how  are  we  to  make  head  against  the 
opposing  champion?  For  long  ages,  we  may  suppose,  the  btter, 
as  in  the  Iliad,  sbughtered  the  sheep  who  had  lost  their  shepherd, 
but  in  the  end  the  "  residue  "  began  to  organize  itsdf,  and  to 
oppose  a  united  front  to  the  enemy's  champions — in  which  term 
we  indude  all  sdccted  men,  whether  horsemen,  charioteers  or 
merely  spedally  powerful  axemen  and  swordsmen.  But  once  the 
individual  had  lost  hb  commanding  position,  the  problem 
presented  itself  in  a  new  form — ^how  to  ensure  that  every  member 
of  the  group  did  hb  duty  by  the  others^and  the  solution  of  thb 
problem  for  the  conditions  of  the  andent  hand-to-hand  struggle 
marks  the  hbtorical  beginning  of  infantry  tactics. 

Gallic  warriors  bound  themselves  together  with  dialns.  The 
Greeks  organized  the  dty  sute,  which  gave  each  small  aVmy 

1  See  Report  on  ike  Sanitary  Condition  of  the  Labonring  Classes, 
"Supplementary  Report  on  Interment  tn  Towns,"  by  Edwin 
Chadwick  (Pari.  Papers,  1843.  xii.  305):  and  The  Social  Condiiion 
and  Edneahon  of  the  People,  ^  JoKph  Kay  (1850). 
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solidarity  and  the  sense  of  duty  lo  4ui  ideal,  and  the  phslinV, 
in  which  the  file-leaden  were  in  a  sense  champions  yet  were 
;i^  made  so  chiefly  by  the  unity  of  the  mass.    But  the 

Romans  went  farther.  Besides  developing  solidarity 
and  a  sense  of  duty,  they  improved  on  this  conception 
of  the  batjtle  to  such  a  degree  that  as  a  nation  they 
may  be  called  the  best  tacticians  who  ever  existed.  Giving  up  the 
attempt  to  make  all  men  fight  equally  well,  they  dislocated  the 
mass  of  combatants  into  three  bodies,,  of  which  the  first,  formed 
of  the  youngest  and  most  impressionable  men,  was  engaged  at 
the  outset,  the  rest,  more  experienced  men,  being  kept  out  of  the 
turmoil.  This  is  the  very  opposite  of  the  "  champion  "  system. 
Those  who  would  have  fled  after  the  fall  of  the  champions  arQ 
engaged  and  "  fou^t  out "  before  the  chamiuons  enter  the  area 
of  the  contest,  while  the  champions,  who  possess  in  themselves 
the  greatest  power  of  resisting  and  mastering  the  instinct  of 
self-preservation,  are  kept  back  for  the  moment  whea  ordinary 
men  would  lose  heart. 

I  It  might  be  said  with  perfect  justice  that  without  infantry 
there  would  never  have  been  discipline,  for  cavalry  began  and 
continued  as  a  crowd  of  champions.  Discipline,  which  created  and 
maintained  the  intrinsic  superiority  of  the  Roman  legion,  de- 
pended  first  on  the  ideal  of  patriotism.  This  was  ingrained  into 
every  man  from  his  earliest  years  and  expressed  in  a  system  of 
rewards  and  punishments  which  took  effect  from  th^same  ideal, 
in  that  rewards  were  in  the  main  honorary  in  character  (mural 
crowns,  &c.),  while  no  physical  punishment  was  too  severe  for 
the  man  who  betrayed,  by  default  or  selfishness,  the  cause  of 
Rome.  Secondly,  though  every  man  knew  his  duty,  not  every 
man  was  equal  to  doing  it,  and  in  recognition  of  this  fact  the 
Romans  evolved  the  sjrstem  of  three-line  tactics  in  which  the 
strong  parts  of  the  machine  neutralized  the  weak.  The  first  of 
these  principles,  being  psychological  in  character,  rose,  flourished 
and  decayed  with  the  moral  of  the  nation.  The  second,  deduced 
from  the  first,  varied  with  it,  but  as  it  was  objectively  expressed 
in  a  system  of  tactics,  which  had  to  be  modified  to  suit  each  case, 
it  varied  also  in  proportion  as  the  combat  took  more  or  less 
abnormal  forms.  So  closely  knit  were  the  parts  of  the  system 
that  not  only  did  the  decadent  of  patriotism  sap  the  legionary 
organization,  but  also  the  unsuitability  of  that  organization  to 
new  conditions  of  warfare  reacted  unfavourably,  even  dis- 
astrously, on  the  moral  of  the  nation.  Between  them,  the  Roman 
infantry  fell  from  its  proud  place,  and  whereas  in  the  Republic 
it  was  familiarly  called  the  "  strength  "  (robur),  by  the  4th 
century  A.D.  it  had  become  merely  the  background  for  a  variety 
of  other  arms  and  corps.  Luxury  produced  "  egoists,"  to  whom 
the  rewards  meant  nothing  and  the  punishments  were  torture 
for  the  sake  of  torture.  When  therefore  the  Roman  imperium 
extended  far  enou^  to  bring  in  silks  from  China  and  ivory 
from  the  forests  of  central  Africa,  the  dtizen-army  ceased  to 
exist,  and  the  mere  necessity  for  garrisoniilg  distant  savage  lands 
threw  the  butden  of  service  upon  the  professional  soldier. 

The  natural  consequence  of  this  last  was  the  uniform  training 
of  every  man.  There  were  no  longer  any  primary  differences 
between  one  cohort  and  another,  and  though  the  value 
'of  the  three-line  system  in  itself  ensured  its  continuance, 
any  cohort,  however  constituted,  might  find  itself 
serving  in  any  one  of  the  three  lines,  i.e.  the  moral  of 
the  last  line  was  no  better  than  that  of  the  first.  The  best 
guarantee  of  success  became  uniform  regimental  excellence, 
and  whereas  CamiUus  or  Sdpio  found  useful  employment  in 
battle  for  every  citizen,  Caesar  complained  that  a  legion  which 
had  been  sent  him  was  too  nw,  though  it  had  been  embodied 
lor  nine  years.  The  conditions  which  were  so  admirably  met 
by  the  old  system  never  reappeared;  for  before  armies  resumed 
a  "  citizen  "  character  the  invention  of  firearms  had  subjected 
an  ranks  and  lines  alike  to  the  same  ordeal  of  facing  unseen 
death,  and  the  old  soldiers  were  better  employed  in  standing 
shoulder  to  shoulder  with  the  young.  In  brief,  the  old  Roman 
organization  was  based  on  patriotism  and  experience,  and  when 
patriotism  gave  place  to  '*  egoism,"  and  the  experience  of  the 
'*^zen  who  spent  every  other  summer  in  the  fidd  of  war  gave 


TkeKt 


place  to  the  formal  training  of  the  paid  recniit,  it .^ 

regretted  either  by  the  citizen  or  by  the  military  diief  tain, 
latter  knew  how  to  make  the  army  his  devoted  servant,  wirile 
the  former  disliked  military  service  and  failed  to  prepare  hinwrtf 
for  the  day  when  the  military  chief  and  the  mercenary  overrode 
his  rights  and  set  up  a  tjrranny,  and  ultimately  the  inner  provinces 
of  the  empire  came  to  be  called  intermu — unarmed,  defenceless — 
in  contrast  to  the  borderland  where  thie  all-powerful  professaoBal 
legions  lay  in  garrison. 

In  these  same  frontier  provinces  the  tactical  disintesr^tMB 
of  the  legion  slowly  accomplished  itself.  Originally  drajgnrd 
tor  the  exigendes  of  the  normal  pitched  battle  on  firm  open  fickk, 
and  even  after  its  profcasiona  Hzaf ion  retaining  its  character  as 
a  large  battle  unit,  it  was  soon  fragmented  through  the  esigeacies 
of  border  warfare  into  numerous  detachments  of  greater  or  leas 
size,  and  when  the  military  frontier  of  the  empire  was  cstabbsbed, 
the  legion  became  an  almost  sedentary  corps,  finding  the  garxasocs 
for  the  blockhouses  on  its  own  section  of  the  line  of  defence. 
Further,  the  old  heavy  arms  and  armour  which  had  given 
it  the  advantage  in  wars  of  conquest — ^in  which  the  barbaziajos. 
gathering  to  defend  their  homes,  offered  a  target  for  the  fak>w 
of  an  army — ^were  a  great  disadvantage  when  it  became  necessaty 
to  police  the  conquered  territory,  to  pounce  upon  swiftly  nKuviag 
bodies  of  raiders  before  th^  could  do  any  great  harm.  Thus 
gradually  cavalry  became  more  numerous,  and  light  infactry 
of  all  sorts  more  useful,  than  the  old-fashioned  linesman.  To 
these  corp^  went  the  best  recruits  and  the  smartest  officers,  the 
opportunities  for  good  service  and  the  rewards  for  it  Thelegko 
became  once  more  the  *'  residue."  Thus  when  the  '*  champioa  " 
reappeared  on  the  battlefidd  the  solidarity  that  JKutxafiaed 
his  power  had  ceased  to  exist. 

The  battle  of  Adrianople,  the  "last  fight  of  the  le«iaD," 
illustrates  this.  The  frontal  battle  was  eni^lged  in  the  ordiittiy 
way,  and  the  cohorts  of  the  first  line  of  the  impoial  army  vexe 
fighting  man  to  man  with  the  front  ranks  of  the  Gothic  inCantry 
(which  had  indeed  a  solidarity  of  its  own,  unlike  the  barbarians 
of  the  early  empire,  and  was  further  guaranteed  agaiiwt  SDoral 
over-pressure  by  a  wagon  laager),  when  suddenly  the  arxDowred 
heavy  cavalry  of  the  Goths  burst  upon  their  flank  and  rear. 
There  were  no  longer  Principts  and  Triarii  of  the  old  Rcpofalkaa 
calibre,  but  only  avoage  troops,  in  the  seamd  and  third  laxs» 
and  they  were  broken  at  once.  The  first  line  fdt  tlie  battle  a 
rear  as  weO  as  in  front  and  gave  way.  Thereafter  the  victors, 
horse  and  foot,  slaughtered  unresisting  herds  of  men,  not 
desperate  soldiers,  and  on  this  day  the  inlsntiy  arm,  as  an  ana, 
ceased  toexisL 

Of  course,  not  every  soldier  became  a  hMseman,  and  st2 
fewer  could  provide  themsdves  with  armour.  Regular  infantry, 
too,  was  still  maintained  for  siege,  mountain  and 
forest  warfare.  But  the  robur,  the  kernel  of  the  line 
of  battle,  was  gone,  and  thouj^  a  few  of  the  pec^Jes 
that  fought  their  way  into  the  area  of  dvilization  in  the  dark 
ages  brought  with  them  the  natural  and  primitive  metliod  of 
fighting  on  foot,  it  ^"as  practically  always  a  combination  of 
mighty  champions  and  *'  residue,"  even  thou^  the  latter  boond 
themsdves  together  by  locked  shidds,  as  the  Gauls  bad  bouni 
themsdves  long  bdore  with  chains,  to  prevent  ''skulking.** 
These  infantry  nations,  without  any  infantry  system  compacabfe 
to  that  of  the  Greeks  and  Romans,  succumbed  in  turn  to  the 
crowd  of  mounted  warriors — not  like  the  Greeks  and  Rofoana 
for  want  of  good  military  qualities,  but  for  want  of  an  irrganira- 
tion  which  would  have  distributed  their  fighting  powers  to  the 
best  advantage.  One  has  only  to  study  the  battle  of  Hytfir^ 
to  realize  how  completdy  the  infantry  masses  of  the  Engfesh 
slii^>ed  from  the  control  of  their  leaden  directly  the  front  racks 
became  seriously  engaged.  For  many  generations  after  Hastings 
there  was  no  attempt  to  use  infantry  as  the  kemd  of  aneio, 
still  less  to  organize  it  as  such  bdorehand.  Indeed,  except  in  the 
Crusades,  where  men  of  hi^  and  of  low  degree  alike  foosht  f« 
their  common  faith,  and  in  sieges,  where  cavalry  was  powerless 
and  the  services  of  archers  and  labouras  were  at  a  ptcausci.  it 
became  quite  unusual  for  infantry  to  appear  on  the  fidd  at  aft. 
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The  tactics  of  feudal  infantry  at  its  best  were  connncuously  illuB* 
trated  io  the  battle  of  Bouvines,  where  besides  the  barons,  knwhts 
m^gm^^^  '^  sergeants,  the  Brabancon  mercenaries  (heavy  loot) 
^^^^^  and  the  French  communal  militia  opposed  one  another. 
On  the  French  right  wing,  the  opportune  zmvaX  of  a  well-closed 
mass  of  cavalry  ami  infantry  in  the  flank  of  a  loose  crowd  of  men-at- 
arms  which  had  already  been  thoroughly  engaged,  decided  the  fight. 
In  the  centre,  the  respicctive  infantries  were  in  first  line,  the  nobles 
and  knights,  with  their  sovereigns,  in  second,  yet  it  was  a  mixed  mass 
of  both  that,  after  a  period  of  confused  fightmg,  focussed  the  battle 
in  the  persons  of  the  emperor  and  the  lun||  of  France,  and  if  the 
personal  encounters  of  the  two  bodies  of  knights  gave  the  crowded 
Caiman  infantry  a  momentaiy  chance  to  strike  down  the  king,  the 
latter  was  soon  rescued  by  a  half-dozen  of  heavy  cavalrymen.  On 
the  left  wing,  the  count  of  Boulogne  made  a  living  castle  of  his 
Braban$on  pains,  whence  with  his  men-at-arms  he  sallied  forth  from 
time  to  time  and  played  the  champion.  Lastly,  the  Constable 
Montmorency  brought  over  what  was  still  manageable  of  the  corps 
that  had  defeated  the  cavalrv  on  the  right  (nearly  all  noounted  men) 
and  gave  the  final  push  to  the  allied  centre  and  right  in  succession. 
Then  the  imperial  armv  fled  and  was  slaughtered  without  offering 
much  resistance.  Of  infantry  in  this  battle  there  was  enough  and  to 
spore,  but  its  only  opportunities  for  decisive  action  were  those 
afforded  5y  the  esmaustion  of  the  armoured  men  or  by  the  latter 
IwcfMning  absorbed  in  their  oWn  single  combats  to  the  exclusion  of 
their  proper  work  in  the  line  of  battle.  As  usual  the  infantry 
suffered  nine-tenths  of  the  casualties.  For  all  their  numbers  and 
apparent  tactical  distribution  on  this  field,  they  were  "  residue." 
destitute  of  special  organization,  training  or  utility;  and  the  only 
suggestion  of  "  combined  tactics  "  is  the  expedient  adopted  by  the 
count  of  Boulogne,  rings  of  spearmen  to  serve  as  pavflions  served 
in  the  tournament — to  secure  a  decorous  setting  tor  a  display  of 
kni^itly  prowess. 

In  Uioie  days  in  truth  the  infantry  was  no  more  the  army 
than  to-day  tlw  shareholders  of  a  limited  company  are  the  boaxxl 
of  directors.  They  were  deeply,  sometimes  vitally,  interested 
in  the  result,  bat  they  contributed  little  or  nothing  to  bringing 
it  about,  except  when  the  opposing  cavalries  were  in  a  state  of 
moral  equilibrium,  and  in  these  cases  anything  suffices — ^the 
appearance  of  camp  followers  on  a  "  Gillies  Hill,"  as  at  Bannock- 
bttm  or  the  sound  of  half-a-dozen  trumpets — to  turn  the  scale. 
Once  it  turned,  the  infantry  of  the  beaten  side  was  cut  down 
unresistingly,  while  the  more  valuable  prisoners  were  admitted 
to  ransom.  Thereafter,  feudal  tactics  were  based  principally 
00  the  ideas  of  personal  glory — ^won  in  single  combat,  champion 
against  champion,  and  of  personal  profit — won  by  the  knight 
in  holding  a  wealthy  and  well-armed  baron  to  ransom  and  by 
the  foot-soktier  in  plundering  while  his  masters  were  fitting. 
In  the  French  army,  the  term  bidauXf  applied  in  the  days  of 
Bouvines  to  aU  the  infantry  other  than  archers  and  arblasters, 
came  by  a  quite  natural  process  to  mean  the  laggards,  malingerers 
and  skulkos  of  the  army. 

But  even  this  infantry  contained  within  itself  two  half- 
smothered  sparks  of  regeneration,  the  idea  of  arckery  and  the 
idea  of  communal  militia.  Archery,  in  whatever 
form  practised,  was  the  one  special  form  of  military 
activity  with  which  the  heavy  gtndarme  (whether 
be  fought  on  horseback  or  dismounted)  had  no  concern. 
Here  therefore  infantry  had  a  special  function,  and  in  so  far 
ceased  to  be  "  residue."  The  commwnal  militia  was  an  early 
and  inadequate  expression  of  the  town-^irit  that  was  soon  to 
produce  the  solid  burgher-militia  of  Flanders  and  Germany  and 
after  that  the  trained  bands  of  the  English  cities  and  towns. 
It  therefore  represented  the  principles  of  solidarity,  of  combina- 
tion, of  duty  to  one's  comrade  and  to  the  common  cause — prin- 
€J^\e%  which  had  disappeared  from  feudal  warfare.^  It  was 
under  the  influence  of  Uiese  two  ideas  or  forces  that  infantry 
as  an  arm  began  once  again,  though  slowly  and  painfully,  to 
differentiate  itself  from  the  mass  of  hidaux  until  in  the  end  the 
latter  practically  contained  only  the  worthless  elements. 

The  first  true  infantry  battle  since  Hastings  was  fought  at  Courtrai 
in  130a,  between  the  burghers  of  Bruges  and  a  feudal  army  under 
Count  Robert  of  Artois.    The  citizens,  arrayed  in  heavy 


masses,  and  still  armed  with  miscellaneous  weapons,  were 
careful  to  place  themselves  on  ground  difficult  of  accns — oikcs,  pools 

*  At  Bouvines,  it  »  recorded  with  special  emphasis  that  Guillaume 
des  Barrcs,  when  in  the  act  of  felling  the  emperor,  heard  the  call  to 
rescoe  King  Philip  Augustus  and,  forfeiting  nis  rich  price,  made  his 
way  back  to  help  his  own  sovereign. 


and  marshes— and  to  fasten  themselves  together,  like  the  Gauls  of 
old.  Their  van  was  driven  back  by  the  French  communal  infantry 
and  professional  crosabowmen,  whereupon  Robert  of  Artois,  true 
feudal  leader  as  he  was,  ordered  his  infantry  to  clear  the  way  for  the 
cavalry  and  without  even  giving  them  time  to  do  so  pushed  through 
their  ranks  with  a  formless  mass  of  gendarmerie.  This,  in  attempting 
to  close  with  the  enemv,  plunged  into  the  canals  and  swamped  lands, 
and  was  soon  immovably  fastened  in  the  mud.  The  citixens  swarmed 
all  round  it  and  with  spur,  cleaver  and  flail  destroyed  it.  Robert 
himself  with  a  partv  of  his  ^ndarroerie  strove  to  break  through  the 
solid  wall  of  spears,  but  in  vain.  He  was  killed  and  his  army  perished 
with  him,  for  the  dtisens  did  not  regard  war  as  a  game  arid  ransom 
as  the  kner's  forfeit.  As  for  the  communal  infantry  which  had  won 
the  first  success,  it  had  long  since  disappeared  from  the  field,  for 
when  count  Robert  ordered  his  heavy  cavalry  forward,  they  had 
thought  themselves  attacked  in  rear  by  a  rush  of  hostile  cavalry— as 
indeed  they  were,  for  the  gendarmerie  rode  them  down— and  oaclted 
away. 

Crfey  {q.v.)  was  fought  forty-four  years  after  Courtrai. 
Here  the  knights  had  open  ground  to  fight  on,  and  many  boasted 
that  they  would  revenge  themselves.  But  they  encountered 
not  merely  infantry,  but  infantry  tactics,  and  were  for  the 
second,  and  not  the  last,  time  datroyed.  The  English  army 
included  a  large  feudal  element,  but  the  spirit  of  indiscipline 
had  been  crushed  by  a  series  of  iron-handed  kings,  and  for  more 
than  a  century  the  nobles,  in  so  far  as  they  had  been  bad  subjects, 
had  been  good  Englishmen.  The  English  yeomen  had  reached 
a  level  of  self-discipline  and  self-respect  whid)  few  even  of  the 
great  continental  dties  had  attained.  They  had,  lastly,  made 
the  powerful  long-bow  (see  A&chkry)  their  own,  and  Edward  I. 
had  combined  the  shock  of  the  heavy  ca^^dry  with  the  slow, 
searching  preparatory  rain  of  arrows  (see  Fazjouc).  That  is, 
infantry  tactics  and  cavalry  tactics  were  co-ordinated  by  a 
general,  and  the  special  point  of  this  for  the  present  purpose  is 
that  instead  of  bdng,  as  in  France,  the  unstable  base  of  the  so- 
called  *'  feudal  pyramid,"  infantry  has  become  an  arm,  capable 
of  offence  and  defence  and  having  its  own  special  organization, 
funaion  in  the  line  of  battle  and  tactical  method.  This  last, 
indeed,  like  every  other  tactical  method,  rested  ultimately  on 
t]\e  moral  of  the  men  who  had  to  put  it  into  execution.  Archer 
tactics  did  not  serve  against  the  disciplined  rush  of  Joan  of  Arc's 
gendarmerie,  for  the  solidarity  of  the  archer  companies  that 
tried  to  stop  it  had  long  been  undermined. 

Yet  "We  cannot  overrate  the  importance  of  the  archer  in  this 
period  of  military  history.  In  the  city  militias  solidarity  had  been 
obtained  through  the  close  personal  relationship  of 
the  trade  gilds  and  by  the  elimination  of  the  champion.  fj^Hft* 
Therefore,  as  every  offensive  in  war  rests  upon  boldness,  «cftw. 
these  militias  were  essentially  defensive,  for  they 
could  only  hope  to  ward  off  the  feudal  champion,  not  to  outfight 
him  (Battle  of  Legnano,  11 76.  See  Oman,  p.  44a).  En^andy 
however,  had  evolved  a  weapon  which  no  armour  could  resist, 
and  a  race  of  men  as  fuUy  trained  to  use  it  as  the  gendarme 
was  to  use  the  lance.*  T^is  weapon  gave  them  the  power  of 
killing  without  being  killed,  which  the  citizens'  spears  and 
maces  and  voulges  did  not.  But  like  all  missiles,  arrows  were 
a  poor  stand-by  in  the  last  resort  if  determined  cavalry  crossed 
the  "  beaten  zone  "  and  dosed  in,  and  besides  pavises  and  pointed 
stakes  the  English  archers  were  given  the  support  of  the  knights, 
nobles  and  sergeants — the  armoured  champions — ^whose  steady 
lances  guaranteed  their  safety.  Here  was  the  real  forward 
stride  in  infantry  tactics.  Archery  had  existed  from  time 
immemorial,  and  a  mere  technical  improvement  in  its  weapon 
could  hardly  account  for  its  suddenly  becoming  the  queen  of 
the  battlefield.  The  defensive  power  of  the  "  dark  impenetrable 
wood  "  of  spears  had  been  demonstrated  again  and  again,  but 
when  the  cavalry  had  few  or  no  preliminary  difficulties  to  face, 
the.  chances  of  the  infantry  mass  resisting  long-continued 
pressure  was  small.  It  was  the  combination  of  the  two  elements 
that  made  possible  a  Cricy  and  a  Poitiers,  and  this  combination 
was  the  result  of  the  English  soda!  system  which  produced  the 

*  Crossbows  indeed  were  powerful,  and  also  handled  bjr  professional 
soldiers  (e.g.  the  Genoese  at  Cr£cy),  but  they  were  slow  in  action,  six 
times  as  slow  as  the  long  bow,  and  the  iinpaticnt  gendarmerie  gener- 
ally became  tired  of  the  delay  and  crowded  out  or  rode  over  the 
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camarcuUrie  of  kni^t  and  yeoman,  champion  and  plain  aoldier. 
Fortified  by  the  knight's  unshakeable  steadiness,  the  yeoman 
bandied  his  bow  and  arrows  with  cool  certainty  and  rapidity, 
and  shot  down  every  rush  of  the  opposing  champions.  This 
was  camaraderie  de  combat  indeed,  and  in  such  conditions  the 
offensive  was  possible  and  even  easy.  The  English  conquered 
whole  countries  while  the  Flemish  and  German  spearmen  and 
vougiers  merely  held  their  own.  For  them,  decisive  victories 
were  only  possible  when  the  enemy  played  into  their  hands, 
but  for  the  English  the  guarantee  of  such  victories  was  the 
specific  character  of  their  army  itself  and  the  tactical  methods 
resulting  from  and  expressing  that  character. 

But  the  war  of  conquest  embodied  in  these  decisive  victories 
dwindled  in  its  later  stages  to  a  war  of  raids.  The  feudal  lord, 
like  the  feudal  vassal,  returned  home  and  gave  place 
to  the  professional  man-at-arms  and  the  professional 
VMrs*  captain.  Ransom  became  again  the  chief  object, 
^'''  and  except  where  a  great  leader,  such  as  Bertrand 
Du  Guesclin,  compelled  the  mercenaries  to  follow  him  to  death 
or  victory,  a  battle  usually  became  a  m£16e  of  irregular  duels 
between  men-at-arms,  with  all  the  selfishness  and  little  of  the 
chivalry  of  the  purely  feudal  encounter.  The  war  went  on  and 
on,  the  gendarmes  thickened  their  armour,  and  the  archers 
found  more  difficulty  in  penetrating  it.  Moreover,  in  raids  for 
devastation  and  booty,  the  slow-moving  infantryman  was  often 
a  source  of  danger  to  his  comrades.  In  this  guerrilla  the  archer, 
though  he  kept  his  place,  soon  ceased  to  be  the  mainstay  of 
battle.  It  had  become  customary  since  Crdcy  (where  the  English 
knights  and  sergeants  were  dismounted  to  protect  the  archers) 
for  all  mounted  men  to  send  away  their  horses  before  engaging. 
Here  and  there  cavalry  masses  were  used  by  such  energetic 
leaders  as  the  Black  Prince  and  Du  Guesclin,  and  more  often 
a  few  men  remained  mounted  for  work  requiring  exceptional 
speed  and  courage,^  but  as  a  general  rule  the  man-at-arms 
was  practically  a  mounted  infantryman,  and  when  he  dismounted 
he  stood  stiU.  Thus  two  masses  of  dismounted  lances,  mixed 
with  archers,  would  meet  and  engage,  but  the  archers,  the 
offensive  element,  were  now  far  too  few  in  proportion  to  the 
lances,  the  purely  defensive  element,  and  battles  became  in- 
decisive skirmishes  instead  of  overwhelming  victories. 

Cavalry  therefore  became,  in  a  very  loose  sense  of  the  word, 
infantry.  But  we  are  tracing  the  history  not  of  all  troops  that 
stood  on  their  feet  to  fight,  but  of  infantry  and  the  special 
tactics  of  infantry,  and  the  period  before  and  after  1370,  when 
the  moral  foundations  of  the  new  English  tactics  had  disappeared, 
and  the  personality  of  Du  Guesclin  gave  even  the  bandits  of 
the  "  free  companies  "  an  intrinsic,  if  slight,  superiority  over 
the  invaders,  is  a  period  of  deadlock.  Solidarity,  such  as  it 
was,  had  gone  over  to  the  side  of  the  heavy  cavalry.  But  the 
latter  had  deliberately  forfeited  their  power  of  forcing  the  decision 
by  fighting  on  foot,  and  the  English  archer,  the  cadre  of  the 
English  tactical  system,  though  diminished  in  numbers,  prestige 
and  importance,  held  to  existence  and  survived  the  deadlock. 
Infantry  of  that  type  indeed  could  never  return  to  the  "  residue  " 
state,  and  it  only  needed  a  fresh  moral  impetus,  a  Henry  V.,  to 
set  the  old  machinery  to  work  again  for  a  third  great  triumph. 
But  again,  after  Agincourt,  the  long  war  lapsed  into  the  hands 
of  the  soldiers  of  fortune,  the  basis  of  Edward's  and  Henry's 
tactics  crumbled,  and,  led  by  a  greater  than  Du  Guesclin,  the 
knights  and  the  nobles  of  France,  and  the  mercenary  captains 
and  men-at-arms  as  well,  rode  down  the  stationary  masses  of 
the  English,  lances  and  bowmen  alike. 

The  net  result  of  the  Hundred  Years'  War  therefore  was  to 
re-establish  the  two  arms,  cavalry  and  infantry,  side  by  side,  the 
one  acting  by  shock,  and  the  other  by  fire.  The  lesson  of  Crecy 
was  "  prepare  your  charge  before  delivering  it,"  and  for  that 
purpose  great  bodies  of  infantry  armed  with  bows,  arblasts  and 
handguns  were  brought  into  existence  in  France.  When  the 
French  king  in  1448  put  into  force  the  "  lessons  of  the  war  "  and 
organized  a  permanent  army,  it  consisted  in  the  main  of  heavy 

^  for  instance  when  thirty  men-at-arms  "  cut  out  "  the  Captal 
h  f  rum  the  mid&t  of  his  army  at  CochcreL 


cavalry  (knights  and  squires  in  the  "  ordonnance  ** 
soldiers  of  fortune  in  the  paid  companies)  and  arcliezs  asd 
arblasters  (francs-archers  recruited  nationally,  arbUsters  as  a 
rule  mercenaries,  though  largely  recruited  in  Gascony).  To 
these  armes  dejet  were  added,  in  ever-increasing  numbers,  hacd 
firearms.  Thus  the  "  fire  "  principle  of  attack  was  established .  asd 
the  defensive  principle  of  "  mass  "  relegated  to  the  background. 
In  such  circumstances  cavalry  was  of  course  the  decisive  arm. 
and  the  reputation  of  the  French  gendarmerie  was  sudi  as  to 
justify  this  bold  elimination  of  the  means  of  passive  defence.- 

The  foot-soldier 'of  Germany  and  the  Low  Countries  had 
followed  a  very  different  line  of  development.  Here  the  rich 
commercial  .dtics  scarcely  concerned  themsdves 
with  the  quarrels  or  revolts  of  neighbouring  nobles^ 
but  they  resolutely  defended  their  own  ri^ts  against 
feudal  interference,  and  enforced  them  by  an  organired  T"niti» 
opposing  the  strict  solidarity  of  their  own  institutions  to  the 
prowess,  of  the  champion  who  threatened  them.  The  strug;:1e 
was  between  "  you  shall  **  on  the  ppit  of  the  barm  and  **  ve  will 
not  "  on  the  part  of  the  dtizens,  the  offensive  versus  the  defensive 
in  the  simplest  and  plainest  form.  The  latter  was  a  policy  of 
unbreakable  squares,  and  wherever  possible,  strong  pcsi tiers 
as  welL  Sometimes  the  dtixens,  sometimes  the  nobles  gained 
the  day,  but  the  general  result  was  that  steady  infantry  m 
proper  formation  could  not  be  ridden  down,  and  as  yeoznec- 
archers  of  the  English  type  to  "  prepare  "  the  charge  were  not 
obtainable  from  amongst  the  serf  populations  of  the  countr>'^de. 
the  problem  of  the  attack  was,  for  Central  Europe,  insoluble. 

The  unbreakable  square  took  two  forms,  the  wagenburg  with 
artillery,  and  the  infantry  mass  with  pikes.  The  first  iras  do 
more,  in  the  beginning,  than  an  expedient  for  the  safe 
and  rapid  crossing  of  wider  stretches  of  open  country  *^ 
than  would  have  been  possible  for  dismounted  men, 
whom  the  cavalry  headed  off  as  soon  as  they  ventured 
far  enough  from  the  shelter  of  walls.  The  moi  rode  not  on  korses 
but  on  carriages,  and  the  carriages  moved  over  the  plains  in 
laager  formation,  the  infantrymen  standing  ready  with  iLalbert 
and  voulge  or  short  stabbing  spear,  and  the  gunners  croachirg 
around  the  long  barrelled  two-pounders  and  the  "  xibaudcquins  ** 
— the  early  machine  guns — which  were  mounted  on  the  wragoos. 
These  wagcnburgen  combined  in  themselves  the  due  proportions 
of  mobility  and  passive  defence,  and  in  the  skilled  hands  of 
Ziska  they  were  capable  of  the  boldest  offensive.  But  such  a 
tactical  system  depended  first  of  all  on  drill,  (tx  the  anxx>iarcd 
cavalry  would  have  crowded  through  the  least  gap  in  the  "wagoa 
line,  and  the  necessary  degree  of  drill  in  those  days  could  only 
be  attained  by  an  army  which  had  both  a  p^cnanent  existence 
and  some  bond  of  solidarity  more  powerful  than  the  incentive 
to  plunder — that  is,  in  practice,  it  was  only  attained  in  fell  by 
the  Hussite  insurgents.  The  cavalry,  too,  learned  its  lesson,  and 
pitted  mobile  three-pounders  against  the  foot-soldiets'  one-  and 
two-pounders,  and  the  wagenburg  became  no  more  than  a 
helpless  target.  Thus  when,  not  many  years  after  the  ccd  of 
the  Hussite  wars,  the  Wars  of  the  Roses  eliminated  the  Ec|rl^h 
model  and  the  English  tactics  from  the  miliury  world  of  Europe, 
the  French  system  of  fire  tactics — masses  of  archers,  arbUsiers 
and  handgun- men,  with  some  spearmen  and  halberdiers  to 
stiffen  them— was  left  face  to  face  with  that  of  the  Swiss  and 
Landsknechts,  the  system  of  the  "  long  pike. 


•» 


A  series  of  victories  ranging  from  Morgarten  (131 5)  to  Na* 
(1477)  had  made  the  Swiss  the  most  renowned  infantry  la  Esirxr-'pc, 
Originally  their  struggles  with  would-be  oppressors  had  j^ Sm»um 
taken  the  form,  often  seen  elsewhere,  of  arraying  solid 
masses  of   men,   united  in   purpose  and  fidelity   lo  one  z.n~i^..r 
rather  than  by  any  material  or  tactical  cohesion.     Like  the  r-;«rr  .j 
Bruges  ar  Courtrai,  the  Swiss  had  the  advantage  of  broken  grn.--'. 
and  the  still  greater  advantage  of  being  oppo&cd  by  rvckitss  u  _^^'. 
cavalry.     Their  armament  at  this  stage  was  not  peculiar — vcc  v.^. 
gisarmes.  halberts  and  spears— though  they  were  speciiny  ad-tt 
the  use  of  the  two-handed  sword.     But  as  time  went  on  the  k>ng  c'  V  e 
(said  to  have  originated  in  Savoy  or  the  Milanese  aboot    ij^   , 


'This  tendency  of  the  French  military ^tem 
at  almost  every  stage  in  the  history  of  ~ 
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became  more  and  more  popular  until  at  last  on  the  verge  of  their 
brief  ascendancy  (about  >f^7^iS>j5)  the  Swiss  armed  as  much  as  one 
quarter  of  their  troops  with  it.  The  use  of  firearms  made  little  or 
BO  progress  amongst  them,  and  the  Swiss  mercenaries  of  1480,  like 
their  forerunners  of  Moq^arten  and  Sempach.  fought  with  the  artue 
blanche  alone.  But  in  a  very  few  years  after  the  Swiss  nation  had 
bfoomc  soldien  of  fortune  en  masse,  the  more  open  lands  of  Swabia 
entered  into  serious  and  bitter  competition  with  them.  From  these 
lands  came  the  Laodslcnechts.  whose  order  was  as  strong  as,  and  far 
kaa  unwieldy  thanj  that  of  the  Swiss,  whose  armament  included  a 
far  greater  proportion  of  firearms,  and  who  established  a  regimental 
system  that  lat  a  permanent  mark  on  army  organization.  The 
Landsknecht  was  the  prototype  of  the  infantryman  of  the  i6th  and 
17th  centuries,  but  his  right  to  indicate  the  line  of  evolutsoa  had  to 
be  wrung  from  many  rivals. 

The  year  1480  indeed  was  a  tunung-pomt  in  military  history. 
Within  the  three  yeaxs  preceding  it  the  battles  of  Nancy  and 

,^_. Guinegate  had  destroyed  both  the  <dd  feudalism  of 

gitJr'^  Charla  the  Bold  and  the  new  cavalry  tactics  of  the 
French  gendarmerie.  The  former  was  an  anachronism, 
while  the  latter,  when  the  great  wars  came  to  an  end  and  there 
was  no  longer  either  a  national  impulse  or  a  national  leader, 
had  lapsed  into  the  old  vices  of  ransom  and  plunder.  With 
these,  on  the  same  fields,  the  Jranc^crcher  system  of  infantry 
tactics  perished  Ignominiously.  It  rested,  as  we  know,  on  the 
principle  that  the  fire  of  the  infantry  was  to  be  combined  with 
and  completed  by  the  shock  of  the  gendarmerie,  and  -when  the 
latter  were  found  wanting  as  at  Guinegate,  the  masses  of 
archers  and  arblastcis,  which  were  only  feebly  supported  by  a 
few  handfuls  of  pikemen  and  halberdiers,  were  swept  away  by 
the  charge  of  some  heavy  battalions  of  Swabian  and  Flemish 
pikes.  Guinegate  was  the  d^ut  of  thtf  Landsknecht  infantry  as 
Nancy  was  that  of  the  Swiss,  and  the  lesson  could  not  be  misread. 
Louis  XL  indeed  hanged  some  of  }as  franc-crckers  and  dismissed 
the  rest,  and  in  their  place  raised  "  bands  "  of  regular  infantry, 
one  of  which  bore  for  the  first  time  the  historic  name  of  Picardie. 
But  these  "  bands  **  were  not  self-contained.  Armed  for  the 
most  part  with  armes  de  jet  they  centred  on  the  6000  Swiss 
pikemen  whom  Louis  XI.,  in  1480,  took  into  his  service,  and 
for  neaiiy  fifty  years  thereafter  the  French  foot  armies  are  always 
composed  of  two  elements,  the  huge  battalions  of  Swiss  or 
Landsknechts,'  armed  eidusively  with  the  long  pike  (except  for 
an  ever*decrcasing  proportion  of  halberts,  and  a  few  arquebuses), 
and  for  their  sui^wrt  and  assistance,  French  and  mercenary 
"bands." 

The  Italian  wars  of  X494-XS44,  in  which  the  principles  of 
fire  and  shock  were  readjusted  to  meet  the  conditions  created 
by  firearms,  were  the  nursery  of  modem  infantry.  The  combina- 
tions of  Swiss,  Landsknechts,  Spanish  "  tercios  "  and  French 
"bands"  that  figured  on  the  battlefields  of  the  early  i6th 
century  were  infinitely  various.  But  it  is  not  difficult  to  find 
a  thread  that  runs  through  the  whole. 

The  cHence  of  the  Swiss  system  was  solidity.  They  arrayed 
themselves  in  huge  oblongs  <^  5000  men  and  more,  at  the  comers 
y,f^  of  which,  like  the  tower  bastions  of  a  16th-century 

UnUn  fortress,  stood  small  groups  of  arquebusiers.  The 
wmw,  Landsknechts  and  the  Romagnols  of  Italy,  imitated 
{^1^  and  rivalled  them,  though  as  a  rule  developing  more 

front  and  less  depth.  At  this  stage  solidity  was  every- 
thing and  fire-power  nothing.  At  Fomuovo  (1495)  the  mass 
of  arquebttsiecs  and  arbUisters  In  the  French  army  did  little  or 
nothing;  it  was  tlw  Swiss  who  were  fesptrance  de  Fost,  At 
AgnadcQo  or  Vaili  in  1509  the  ground  and  the  "encounter- 
battle  "  character  of  the  engagement  gave  spedal  chances  of 
effective  em|doyment  to  the  arquebusiers  on  cither  side.  Along 
ibe  front  the  Venetian  marksmen,  secure  behind  a  bank,  picked 
off  the  leaders  of  the  enemy  as  they  came  near.  On  the  outer 
flank  of  the  battle  the  bands  of  Gascon  arquebusiers,  which 
would  otherwise  have  been  relegated  to  an  unimportant  place 
ia  the  general  line  of  battle,  lapped  round  the  enemy's  flank 

'  The  term  tandsHeehi,  H  appears,  was  not  confined  to  the  right 
bank  of  the  Rhine.  The  French  "  lansquenets  "  came  breely  from 
Alsace,  according  to  General  Hardy  de  Perini.  In  the  lulian  wars 
Francis  L  had  m  his  service  a  famous  corps  called  the  "  black 
baads  **  which  was  recruited  in  the  lower  Rhine  countries. 


in  broken  ground  and  produced  great  and  almost  decisive  efl'ect. 
But  this  was  only  an  afterthought  of  the  king  of  France  and 
Bayard.  In  the  rest  of  the  battle  the  huge  masses  of  Swiss  pikes 
were  thrown  upon  the  enemy  much  as  the  old  feudal  cavalry 
had  been,  regardless  of  ditches,  orchards  and  vineyards. 

Then  for  a  moment  the  problem  was  solved,  or  partially 
solved,  by  the  artillery.  From  Germany  the  material,  though 
not — ^at  least  to  the  same  extent — the  principle,  of  the  wagenburg 
penetrated,  in  the  first  years  of  the  i6th  century,  to  Italy  and 
thence  to  France.  Thus  by  degrees  a  very  numerous  and 
exceedingly  handy  light  artillery — "carts  with  gonnes,"  as 
they  were  called  in  England—came  into  play  on  the  Italian 
battlefields,  and  took  over  from  the  dying  franc-archer 
system  the  work  of  preparing  the  assault  by  fire.  For  mere 
skirmishing  the  Swiss  and  Landsknechts  had  arquebusiers 
enough,  without  needing  to  call  on  the  masses  of  Gascons,  &c., 
and  pari  passu  with  the  development  of  this  artillery,  the 
"  bands,"  other  than  Swiss  and  Landsknechts,  began  to  improve 
themselves  into  pikemen  and  halberdiers.  At  Ravenna  (151 2) 
the  bands  of  Gascony  and  Picardy,  as  well  as  the  French  asm- 
turiers  (the  "  bands  of  Piedmont,"  afterwards  the  second  senior 
regiment  of  the  French  line)  fought  in  the  line  of  battle  shoulder 
to  shoulder  with  the  Landsknechts.  On  this  day  the  fire  action 
of  the  new  artillery  was  extraordinarily  murderous,  ploughing 
lanes  in  the  immobile  masses  of  infantry.  At  Marignan  the 
French  gendarmerie  and  artillery,  closely  and  skilfully  combined, 
practically  destroyed  the  huge  masses  of  the  Swiss,  and  so  com- 
pletely had  "  infantry  "  and  "  fire  "  become  separate  ideas  that 
on  the  third  day  of  this  tremendous  battle  we  find  even  the 
"  bands  of  Piedmont  "  cutting  their  way  into  the  Swiss  masses. 

But  from  this  point  the  lead  fell  into  the  hands  of  the 
Spaniards.  These  were  originally  swift  and  bandy  light 
infantry,  capable — like  the  Scottish  Highlanders  at 
Prestonpans  and  Falkirk  long  afterwards — of  sliding 
under  the  forest  of  pikes  and  breaking  into  the  dose-  imtamuy 
locked  ranks  with  buckler  and  stabbing  sword.  •■^'*» 
For  troops  of  this  sort  the  arquebus  was  an  ideal  *'""'***- 
weapon,  and  the  problem  of  self-contained  infantry  was  solved 
by  Gonsalvo  de  Cordoba,  Pescara  and  the  great  Spanish  captains 
of  the  day  by  intercalating  small  closed  bodies  of  arquebusiers 
with  rather  larger,  but  not  inordinately  large,  bodies  of  pikes. 
These  arquebusiers  formed  separate,  fully  organized  sections 
of  the  infantry  regiment.  In  close  defence  they  fought  on  the 
front  and  flanks  of  the  pikes,  but  more  usually  they  were 
pushed  well  to  the  front  independently,  their  speed  and  ex- 
cellent fire  discipline  enabling  them  to  do  what  was  wholly 
beyond  the  power  of  the  older  type  of  firing  infantry — to  take 
advantage  of  ground,  to  run  out  and  reopen  fire  during  a 
momentary  pause  in  the  battle  of  lance  and  pike,  and  to  mn 
back  to  the  shelter  of  their  own  closed  masses  when  threatened 
by  an  oncoming  charge.  When  this  system  of  tactics  was  con- 
secrated by  the  glorious  success  of  Pavia  (X535),  the  "  cart  with 
gonnes  "  vanished  and  the  system  of  fighting  everywhere  and 
always  "  at  push  of  pike  "  fell  into  the  backgroimd. 

The  lesson*  of  Pavia  can  be  read  in  Francis  I.*s  instructions  to  his 
newly  formed  Provincial  (militia)  Legions  in  1534  and  in  the  battle 
of  Ccrisoles  ten  years  later.  The  "  legion  "  was  ordered 
to  be  composed  of  six  "  bands  " — battalions  we  should 
call  them  now,  but  in  those  days  the  term  "  battalion  " 
was  consecrated  to  a  gigantic  sauare  of  the  Swiss  type- 
each  of  800  pikes  (including  a  lew  halberts)  and  300  arquebusiers. 
The  pikes,  4800  strong,  of  each  kgion  were  grouped  in  one  large 
battalion,  and  covercdon  the  front  and  flanks  by  the  laoo  arque- 
buses, the  latter  working  in  small  and  handv  squads.  These 
"  legions  "  did  not  of  course  count  as  good  troops,  but  their  organisa- 
tion and  equipment,  designed  deliberately  in  peace  time,  and  not 
affected  by  the  coming  and  going  of  soloiers  of  fortune,  represent 
therefore  the  theoretically  perfect  type  for  the  l6th  century. 
Cerisoles  represents  the  system  in  practice,  with  veteran  regular 
troops.  On  the  side  of  the  French  most  of  the  arquebuses  were 
grouped  on  the  right  wing,  in  a  long  irregular  line  of  companies  or 
strong  squads,  supported  at  a  moderate  distance  by  companies  or 
smalt  batulions  of '^  corselets  "  (pikes  of  the  French  bands  of  Picardy 
and  Piedmont):  the  rest  of  the  line  of  battle  was  composed  <m 
Landsknechts,  &c.,  similarly  arrayed,  except  that  the  arquebusiers 
were  on  the  flanks  and  immeoiate  front  of  the  "corselets  "and  behtod 
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thtf  aroucbuaes  and  conetets  of  the  nght  wina  came  a  Swiss  monster 
of  the  old  type.  On  the  imperial  aide  of  the  LandsknechU,  Spanish 
and  Italian  infantry  were  drawn  up  in  seven  or  eight  battalions,  each 
with  its  due  proportion  of  pikes  and  "shot."  The  course  of  the 
battle  demonstrated  both  the  active  Uctkal  power  of  the  new  form 
of  fire-action  and  the  ralidity  of  the  pike  nucleus,  the  former  in  the 
attack  and  defence  of  hills,  woods  and  localities,  the  latter  m  an 
episode  in  which  a  Spanish  batulion,  after  being  ridden  through 
from  comer  to  comer  by  the  French  gendarmes,^  continued  on  its 
way  almost  unchecked  and  quite  unbroken.  This  combination  m 
aitiuebusiers  supported  by  corselets  in  first  line  and  corselets  with 
a  few  arquebusiers  in  second,  reappeared  at  Rentjr  .(1554)*.  ««»<»  St 
Quentin  (1557).  and  was  in  fact  the  typical  disposition  of  ufantry 
from  about  1530  to  1600. 

By  1550,  then,  infantry  had  entirely  ceased  to  be  an  aiudEary 
arm.  It  contained  within  itself,  and  (what  is  more  important) 
within  its  regimental  uniu,  the  power  of  fighting  effectively 
and  decisively  both  at  dose  quarters  and  at  a  distance-^he 
principal  characteristic  of  the  arm  to-day.  It  had,  further, 
developed  a  permanent  regimental  existence,  both  in  Spain  and 
in  France,  and  in  the  former  country  it  had  progressed  so  far 
from  the  "  residue  "  state  that  young  nobles  preferred  to  trail 
a  pike  in  the  ranks  of  the  foot  to  service  in  the  gendarmerie 
or  light  horse.  The  service  battalions  were  kept  «P  to  war 
strength  by  the  establishment  of  depots  and  the  preliminaiy 
training  there  of  recruits.  In  France,  apart  from  Picardic 
and  the  other  old  regiments,  every  temporary  regiment,  on 
disbandment,  threw  off  a  depot  company  of  the  best  soldiers, 
on  which  nucleus  the  regiment  was  reconstituted  for  the  neat 
campaign.  Moreover,  the  pennanent  establishment  was  aug- 
mented from  time  to  time  by  the  colonel-general  of  the  foot 
"  giving  his  white  flag  "  to  temponuy  regiments. 


The  orgamzation  of  the  French  infantry  in  1^70  presents  some 
DoinU  of  interest.  The  former  broad  classification  of  au  deld  and 
iT  ea  de^a  des  numts  or  "  Picardie  "  and  "  Piedmont."  repre- 

c  _^  senting  the  home  and  Italian  armies,  had  disappeared,  and 
f 7"T^  instead  the  whole  of  the  infantry,  under  one  colonel-general, 
hI^!S^  was  divided  into  the  regimenU  of  Picardie,  Piedmont 
"  '*'*  and  French  Guards,  each  of  which  had  its  own  colonel  and 
its  own  cotours.  Besides  these,  three  newer  corps  ytrcrcenlretenus  far 
Ig  Roy—"  Champagne,"  practicaUy  belonging  to  the  Guise*  family, 
and  two  others  formed  out  of  the  once  enormous  regiment  01  Marshal 
dc  Co8s6-Brissac.  At  the  end  of  a  campaign  all  temporary  regiments 
were  disbanded,  but  in  imiution  of  the  Spanish  depot  system,  each, 
on  disbandment.  threw  off  a  depot  company  of  picked  men  who 
formed  the  nucleus  for  the  next  year's  augmenUtbn.  The  regiment 
consisted  of  10-16  "  ensigns "  or  companies,  each  of  about  150 
pikemen  and  50  arquebusiers.  Each  company  had  a  propnetanr 
captain,  the  owners  of  the  first  two  companies  being  the  colonel- 
general  and  the  cobnel  {pustrt  de  camp).  The  senior  capUin  was 
called  the  sergeant-major,  and  performed  the  duties  of  a  second  in 
command  and  an  adjuUnt  or  bngade-major.  Unlike  the  regimental 
commander,  the  sergeant-major  was  always  mounted,  and  it  is 
recorded  that  one  officer  newly  appointed  to  the  post  incurred  the 
ridicule  of  the  army  by  dismounting  to  speak  to  the  king  I  Some 
veteran  officers,"  wrote  a  contemporary,  **  are  incliMd  to  think  that 
the  regimental  commander  should  be  mounted  as  well  as  the  seraeant- 
major."  The  regiment  was  as  a  rale  formed  for  panule  and  battle 
cither  in  line  10  deep  or  m  "  battalion  "  (».«.  mass),  Swiss  fashion. 
The  capUin  occupied  the  front,  the  ensigns  with  the  company  colours 
the  centre,  and  the  lieutenants  the  rear  place  m  t"*.™*-  ,*?* 
•ergcants,  armed  with  the  halbert,  marched  on  each  side  of  the 
battalion  or  company.  Though  the  musket  was  gradually  being 
introduced,  and  had  powerful  advocates  in  Marshal  StroMi  and  the 
duke  of  Guise,  the  bulk  of  the  "  shot "  atiU  earned  the  arquebus, 
the  calibre  of  which  had  been,  thanks  to  Stroori  s  efforts,  standard- 
ized (see  Calivbr)  so  that  all  the  arms  took  the  same  sizes  of  ball. 
The  pikeman  had  half-armour  and  a  14-ft.  pike,  the  arquebusier 
beside  the  fire-arm  a  sword  which  he  was  trained  to  use  m  the 
manner  of  the  former  Spanish  light  infantry.  The  arquebusiers  were 
arrayed  in  3  ranks  in  front  of  the  pikes  or  in  10  deep  files  on  either 

The  wars  in  which  this  system  was  evolved  were  wars  for 
prestige  and  aggrandizement.  They  were  waged,  therefore,  by 
mercenary  soldiers,  whose  main  object  was  to  live,  and  who 
were  officered  either  by  men  of  their  own  stamp,  or  by  nobles 
eager  to  win  military  glory.    But  the  Wars  of  Religion  raised 

«  This  practice  of  "  maintenance  "  on  a  laige  scale  continued  to 
exist  in  France  teng  afterwards.  As  late  as  the  battle  of  Lens  ( 1 64J) 
we  find  figuring  in  the  king  of  France's  army  three  1  regimentt  of  the 

House  of  Cond6." 


questions  of  life  and  death  for  the  Frenchmen  of  either  faitk, 
and  such  public  opinion  as  there  was  influenced  the  method  oC 
operations  so  far  that  a  decision  and  not  a  prolongation  of  the 
struggle  began  to  be  the  desired  end  of  operations.  Hence  in 
those  wars  the  relatively  immobile  "battalion"  of  pikes 
diminishes  in  importance  and  the  arquebusiers  and  musketeers 
grow  more  and  more  efficient.  Armies,  too,  became  smaller, 
and  marched  more  rapidly.  Encounter-battles  became  moFe 
frequent  than  "pitched"  battles,  and  in  these  the  musketeer 
was  at  a  great  advantage.  Thus  by  1600  the  proportions 
between  pikes  and  musketeers  in  the  French  army  had  come 
to  be  6  pikes  to  4  muskets  or  arquebuses,  and  the  bataUiom  d€ 
combat  or  brigade  was  normally  no  more  than  1200  strong 
In  the  Netherlands,  however,  the  war  of  consciences  was 
fought  out  between  the  best  regular  army  in  the  world  and 
burgher  militias.  Even  the  French  JanUusins  were  second  in 
importance  to  the  Spanish  soldados.  The  latter  continued  to 
hold  the  pre-eminent  position  they  had  gained  at  Pa  via.*  Thejr 
improved  the  arquebus  into  the  musket,  a  heavier  and  much 
more  powerful  weapon  (fired  from  a  rest)  which  could  disahlr 
a  horse  at  500  paces. 

At  this  moment  the  professional  soldier  was  at  the  high^vater 
mark  of  his  supremacy.  The  musket  was  too  complicated  to 
be  rapidly  and  efficiently  used  by  any  but  a  highly  ^y^^ 

trained  man;  the  pike,  probably  because  it  had  now 
to  protect  two  or  three  ranks  of  *'  shot  *'  in  front  of  the  trading 
rank  of  pikemen,  as  well  as  the  pikemen  themselves,  had  s^^wn 
longer  (up  to  z8  ft.);  and  drill  and  manoeuvre  had  become 
mote  important  than  ever,  for  in  the  meantime  cavalry  had 
mostly  abandoned  the  massive  armour  and  the  long  lance  in 
favour  of  half-armour  and  the  pistol,  and  their  new  tactks 
made  them  both  swifter  to  charge  groups  ol  musketeen  and 
more  deadly  to  the  solid  masses  of  pikemen.  This  superiority 
of  the  regular  over  the  irregular  was  most  conspicuously  shown 
in  Alva's  war  against  the  Netherlands  patriots.  Desperately 
as  the  latter  fought,  Spanish  captains  did  not  hesitate  to  attack 
patriot  armies  ten  times  their  own  strength.  If  once  or  twke 
this  contempt  led  them  to  disaster,  as  at  Heiligerlee  in  X56S 
(though  here,  after  all,  Louis  of  Nassau's  army  was  cki^Sy 
composed  of  trained  mercenaries),  the  normal  battle  was  of  the 
Jemmingen  type — seven  soldados  dead  and  seven  thotisand 
rebels. 

As  regards  battles  in  the  open  field,  such  tesolts  as  these 

naturaDy  confirmed  the  ^'Spanish  system"  of  tactics.     The 

Dutch  themselves,  when  they  evolved  reliable  ^d  suwaics, 

copied  it  with  few  modifications,  and  by  degrees  it  was  spread 

over  Europe  by  the  professional  soldiers  on  both  sides.     These 

was  plenty  of  disctission  and  readjustment  of  details.      T<» 

example,  the  French,  with  their  sniaUer  battalions  and  more 

rapid  movements,  were  inclined  to  disparage  both  the  cuirass 

and  the  pike,  and  only  unwillin^y  hampered  themselves  with 

the  long  heavy  Spanish  musket,  which  had  to  be  fired  from  a 

rest.    In  1600,  nearly  fifty  years  after  the  introduction  of  the 

musket,  this  most  progressive  army  still  deliberatdy  preferred 

the  old  light  arquebus,  and  only  armed  a  few  selected  men  with 

the  larger  weapons.    On  the  other  hand,  the  Spaniards,  tfaotigh 

supren^e  in  the  open,  had  for  the  most  part  to  d»l  with  desperate 

men  behind  fortifications.    Fighting,  therefore,  chiefly  al  dose 

quarters  with  a  fierce  enemy,  and  not  disposing  either  of  the 

space  or  of  the  opportunity  for  ''manoeuvre-battles."  they 

sacrificed  all  thdrformer  lightness  and  speed,and  dungto  armovr, 

the  long  pike  and  the  heavy  3|  os.  bullet.    But  the  principfes 

first  put  into  practice  by  Gonsalvo  de  Cordoba,  the  comhiwarino. 

in  the  proportions  required  in  each  case,  of  fcre  and  skak 

elements  in  every  body  of  organized  infantry  however  small, 

were  maintained  in  full  vigour,  and  by  now  the  sopeaimiiy 

of  the  infantry  arm  in  method,  discipline  and  techniqae,  w^sdb 

had  long  before  made  the  Spanish  nobles  proud  to  txall  a  pike 

in  the  ranks,  began  to  impress  itself  on  other  natkiBS.     The 

relative  value  of  horse  and  foot  became  a  subject  for  e^iert 

'  Even  as  late  as  1645  a  battalion  of  infantry  in  England  «a 
a  "  tenjo  "  or  "  tertia^'  (see  Amiy;  Spamskarwo}^ 
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diacmsion  instead  of  an  adorn  of  class  pride.  The  question 
of  cavalry  fernts  infantry,  hotly  disputed  in  all  ages,  is  a  matter 
affecting  general  tactics,  and  does  not  come  within  the  scope  of 
the  present  artide  (see  further  Cavalry).  Expert  opinion 
indeed  was  still  on  the  side  of  |he  horsemen.  It  was  on  their 
cavalry,  with  its  ^peed,  its  swords  and  its  pistols  that  the  armies 
of  the  z6th  century  relied  in  the  main  to  produce  the  decision 
in  battle.  Sir  Francis  Vane,  speaking  of  the  battle  of  Nieupoort 
in  1600,  says,  "  Whereas  most  commonly  in  battles 
the  success  of  the  foot  dependeth  on  that  of  the  horse, 
here  it  was  dean  contrary,  for  so  long  as  the  foot  held 
good  the  horse  could  not  be  beaten  out  of  the  fidd."  The 
"  success  **  of  ihd  foot  in  Vane's  eyes  is  dearly  resistance 
to  disintegration  rather  than  ability  to  strike  a  decisive 
blow. 

It  must  oe  remembered,  however,  that  Vane  is  speaking  of  the 
Low  Countries,  and  that  in  France  at  any  rate  the  solidity  which 
saved  the  day  at  Nieupoort  was  less  appreciated  than  the  tlan 
which  had  won  so  many  smart  engagements  in  the  Wars  'of 
Religion.  Moreover,  it  was  the  offensive^  the  dedsion-compelling 
faculty  of  the  foot  that  steadily  developed  during  the  17th 
century.  To  this,  little  by  little,  the  powers  of  passive  resistance 
to  which  Vane  did  homage,  valuable  as  they  were,  were  sacrificed, 
until  at  last  the  long  pike  disappeared  altogether  and  the  firearm, 
provided  with  a  bayonet,  was  the  uniform  weapon  of  the  foot- 
soldier.  This  stage  of  infantry  history  covers  almost  exactly 
a  century.  As  far  as  France  was  concerned,  it  was  a  natural 
evolution.  But  the  acceptance  of  the  prindple  by  the  rest  of 
the  military  world,  imposed  by  the  genius  of  Gustavus  Adolphus, 
was  rather  revolution  than  evolution. 

In  the  army  which  Louis  XUL  led  against  his  revolted  barons 
of  Anjou  in  1620,  the  old  regiments  {lesvUux — Picardie,  Piedmont, 
&c.)  seem  to  have  marched  in  an  open  chequer-wise 
formation  of  companies  which  is  interesting  not  only 
as  a  deliberate  imitation  of  the  Roman  legion  (all 
soldiers  of  that  time,  in  the  prevailing  confusion  of  tactical 
ideas,  sought  guidance  in  the  works  of  Xenophon,  Aelian 
and  Vegetius),  but  as  showing  that  flexibility  and  handincss 
was  not  the  monopoly  of  the  Swedish  system  that  was  soon  to 
captivate  military  Europe.  The  formations  themselves  are 
indeed  found  in  the  Spanish  and  Dutch  armies,  but  the  equipment 
of  the  men,  and  the  general  character  of  the  operations  in  which 
they  were  engaged,  probably  failed  to  show  off  the  advantages 
of  this  articulation,  for  the  generals  of  the  Thirty  Years'  War, 
trained  in  this  school,  formed  their  infantry  into  large  battalions 
(generally  a  single  line  of  masses).  Experience  certainly  gave 
the  troops  that  used  these  unwieldy  formations  a  relatively 
high  manoeuvring  capadty,  for  Tilly's  army  at  Breitenfdd 
(1631)  "  changed  front  half-left"  in  the  course  of  the  battle 
itself.  But  the  manoeuvring  power  of  the  Swedes  was  higher 
stiQ.  Each  party  represented  one  side  of  the  classical  revival, 
the  Swedes  the  Roman  three-line  manipular  tactics,  the 
Imperialists  and  Leaguers  those  of  the  Greek  line  of  phalanxes. 
The  former,  depending  as  it  did  on  high  moral  in  the  individual 
foot-soldier,  was  hardly  suitable  to  such  a  congeries  of  mercenaries 
as  those  that  Wallenstrin  commanded,  and  later  in  the  Thirty 
Years'  War,  when  the  old  native  Swedish  and  Scottish  brigades 
had  been  annihilated,  the  Swedish  infantry  was  little  if  at  all 
better  than  the  rest. 

But  iu  tactical  system,  sanctified  by  victory,  was  eagerly 
caught  up  by  military  Europe.  The  musket,  though  it  bad 
finally  driven  out  the  arquebus,  had  been  lightened  by  Gustavus 
Adolphus  so  far  that  it  could  be  fired  without  a  resL  Rapidity 
in  loading  had  so  far  improved  that  a  company  could  safely  be 
formed  six  deep  instead  of  ten,  as  in  the  Spanish  and  Dutch 
systems.  Its  fire  power  was  further  augmented  by  the  addition 
<rf  two  very  light  fidd-guns  to  each  battalion;  these  could 
inflict  loss  at  twice  the  effective  range  of  the  shortened  musket. 
Above  aB,  Gustavus  introduced  into  the  military  systems  of 
Europe  a  new  disdpline  based  on  the  idea  of  exact  performance 
of  duty,  which  made  itself  felt  in  every  part  of  the  service,  and 
was  a  wdcone  fubstitute  for  the  former  easy-going  methods 
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of  regimental  ezBteiKe.*  xThe  adoptfon'of  Swedish  methods 
indeed  waa  facilitated  by  the  disrepute  into  which  the  older 
systems  had  fallen.  Men  were  be^^nning  to  see  that  armies 
raised  by  contract  for  a  few  months'  work  possessed  inherent 
vices  that  made  it  impossible  to  rdy  upon  them  in  small  things. 
Courage  the  mercenary  certainly  possessed,  but  his  individual 
sense  of  honour,  code  of  soldieriy  morals,  and  sometimes  devotion 
to  a  particular  leader  did  not  compensate  for  the  absence  of  a 
strong  motive  for  victory  and  for  his  general  refractoriness  in 
matters  of  detail,  such  as  march-disdpUne  and  punctuality, 
which  had  become  essential  since  the  great  Swedish  king  had 
reintroduced  order,  method  and  definiteness  of  purpose  into  the 
conduct  of  military  operations.  In  the  old-fashioned  masses, 
moreover,  individual  weaknesses,  both  moral  and  physical, 
counted  for  little  or  were  suppressed  in  the  general  soldierly 
feeling  of  the  whole  body.  But  the  six-deep  line  used  by  Gusuvus 
demanded  more  devotion  and  exact  obedience  in  the  individual 
and  a  more  uniform  method  of  drill  and  handling  arms.  So 
shallow  an  order  was  not  strong  enough,  under  any  other  condi- 
tions, to  resist  the  shock  of  cavalry  or  even  of  pikemen.  Indeed, 
had  not  the  cavalry  (who,  after  Gustavus's  death,  were  uninspired 
mercenaries  like  the  rest)  ceased  to  charge  home  in  the  fashion 
that  Gustavus  exacted  of  them,  it  is  possible  that  the  new- 
fashioned  line  would  not  have  stood  the  test,  and  that  infantry 
would  have  reverted  to  the  early  16th-century  type. 

The  problem  of  combining  the  maximum  of  fire  power  with  the 
maximum  of  control  over  the  individual  firer  was  not  fully 
solved  until  1740,  but  the  necessity  of  attempting  the 
problem  was  realised  from  the  first.  In  the  Swedish 
army,  before  it  was  corrupted  by  the  atmosphere 
of  the  Thirty  Years'  War,  duty  to  God  and  to  country  were 
the  springs  of  the  punctual  disdpline,  in  small  things  and  in 
great,  which  made  it  the  most  formidable  army,  unit  for  unit, 
in  the  world.  In  the  English  Civil  War  (in  which  the  adherents 
of  the  **  Swedish  system  "  from  the  first  ousted  those  of  the 
"  Dutch ")  tlie  difficulty  was  more  acute,  for  although  the 
mainsprings  of  action  were  similar,  the  tcdmical  side  of  the 
soldier's  business — the  regimental  organization,  drill  and  handUng 
of  arms — ^had  all  to  be  improvised.  Now  in  the  begiiming  the 
Royalist  cavalry  was  recruited  from  "gentlemen  that  have 
honour  and  courage  and  resolution  ";  later,  Cromwell  raised  a 
cavalry*  force  that  was  even  more  thoroughly  imbued  with  the 
spirit  of  duty,  "  men  who  made  some  conscience  of  what  they 
did,"  and  throughout  the  Civil  War,  consequently,  the  mount^ 
arm  was  the  queen  of  the  battlefidd. 

The  Parliamentary  foot  too  "made  some  oonsdenoe  of 
what  it  did,"  more  cspedally  in  the  first  years  of  the  war.  But 
its  best  dements — ^the  drilled  townsmen— were  rather  of  a 
defensive  than  of  an  offensive  character,  and  towards  the  dose 
of  the  struggle,  when  the  foot  on  both  sides  came  to  be  formed 
of  professional  soldiers,  the  defensive  element  decreased,  as  it 
had  decreased  in  France  and  elsewhere.  The  war  was  like 
Gustavus's  German  campaign,  one  of  rapid  and  kr-ianging 
marches,  and  the  armoured  pikeman  had  either  to  shorten  his 
pike  and  to  cast  off  his  armour  or  to  be  left  at  home  with  the 
heavy  artillery  (see  Firth's  CromwdTs  Army,  ch.  iv.).  Fights 
"  at  push  of  pike  "  were  rare  enough  to  be  spedally  mentioned 
in  reports  of  battles.  Sir  James  Turner  says  that  in  1657,  when 
he  was  commissioned  with  others  to  raise  regiments  for  the  king 
of  Denmark,  "  those  of  the  Privy  Council  would  not  suffer  one 
word  to  be  mentioned  of  a  pike  in  our  Commissions."  It  was 
the  same  with  armour.  In  1658  Lockhart,  the  commander  of 
the  English  contingent  in  France,  spedally  asked  for  a  supply  of 
cuirasses  and  headpieces  for  his  pikemen  in  order  to  impress  his 
allies.  In  167  X  Sir  James  Turner  says, "  When  we  see  battalions 
of  pikes,  we  see  them  everywhere  naked  unless  it  be  in  the 
Ncthcriands."  But  a  small  proportion  of  pikes  was  still  held 
to  be  necessary  by  experienced  soldiers,  for  as  yet  the  socket 
bayonet  had  not  been  invented,  and  there  was  still  cavalry  in 
Europe  that  could  be  trusted  to  ride  home. 

^  In  Fiance  it  It  recorded  that  the  (!7ar&sft«ii{ii»M«,  when  warned 
for  duty  at  the  Louvre,  used  to  stxoU  thither  in  twos  and  threes. 


524 


INFANTRY 


(BISTORT 


Di 


While  sach  cvnby  existed*  the  devdopmentof  fixe  power 
was  eveiywhere  hindexed  by  the  neccsstty  of  self-defence.  On 
the  other  hand  the  hitherto  accepted  defensive  means  mih'faffd 
against  efficiency  in  many  ways,  and  about  1670,  when  Louis 
XIV.  and  Louvois  were  fashioning  the  new  standing  army  that 
was  for  fifty  yean  the  model  for  Europe,  the  problem 
was  how  to  improve  the  drill  and  efficiency  of  the 
musketeers  so  far  that  the  pikes  could  be  reduced  to  a 
minimum.  In  x68o  the  firelock  was  issued  instead  of 
the  matchlock  to  all  grenadiers  and  to  the  four  best  shots  in  each 
French  Company.  The  bayonet — in  its  primitive  form  merely 
a  dagger  that  was  fixed  into  the  muzzle  of  the  musket — was 
also  introduced,  and  the  pike  was  shortened.  The  proportion 
of  pikes  to  muskets  in  Henry  IV.*s  day,  3  to  z  or  3  to  2,  and  in 
Gustavus's  3  to  3,  had  now  fallen  to  z  to  3. 

The  day  of  great  causes  that  could  inspire  the  average  man 
with  the  resolution  to  conquer  or  die  was,  however,  past,  and  the 
"  shallow  order  "  {Pordre  mince) ,  with  aU  its  deinands  on  the 
individual's  sense  of  duty,  had  become  an  integral  part  of  the 
militaxy  system.  How  then  was  the  sense  of  duty  to  be  created? 
Louis  umI  Louvois  and  their  contemporaries  sought  to  create  it  by 
taking  raw  recruits  in  batches,  giving  them  a  consistent  training, 
quartering  them  in  barracks  and  uniforming  them.  Hence- 
forward the  soldier  was  not  a  unit,  self-taught  and  free  to  enter 
the  service  of  any  master.  He  had  no  existence  as  a  soldier  apart 
from  his  regiment,  and  within  it  he  was  taught  that  the  regiment 
was  everything  and  the  individual  nothing.  Thus  by  degrees 
the  idea  of  implicit  obedient  to  orders  and  of  esprit  de  corps 
was  absorbed.  But  the  self-respecting  Englishman  or  the  quick 
ardent  Frenchman  was  not  the  best  raw  material  for  quasi- 
automatic  regiments,  and  it  was  not  until  an  infinitely  more 
rigorous  system  of  discipline  was  applied  to  an  unimaginative 
army  that  the  full  possibilities  of  this  enforced  sense  of  duty 
were  realized. 

-The  method  (^delivering  fire  originally  used  by  the  Spaniards,  in 
which  each  man  in  succession  fired  and  tell  back  to  the  rear  of  the 
— -^..-^  file  to  reload,  required  for  its  continued  and  exact  pcr- 
^  A»  formancc  a  degree  of  coolness  and  individual  smartness 
*VT*  which  was  prot^bly  rarely  attained  in  practice.  This  was 
JfJJT         Dot  of  senous  moment  when  the  "  shot  "  were  simple 

auxiliaries,  but  when  under  Gustavus  the  offensive  idea 
came  to  the  front,  and  the  bullets  of  the  infantiv  were  expected  to 
do  something  more  than  merely  annoy  the  hostile  pikemen,  a  more 
effective  method  had  to  be  devised.  First,  the  nandiness  of  the 
musket  was  so  far  improved  that  one  man  could  reload  while  five, 
instead  of  as  formeriy^  ten,  fired.  Then,  as  the  enhanced  rate  of  fire 
made  the  file-firing  still  more  disorderly  than  before;  two  ranks  and 
throe  were  set  to  fire  "  volews  "  or  "  salvccs  "  together,  and  before 
1640  it  had  become  the  general  custom  for  the  musketeers  to  fire  one 
or  two  volleys  and  then,  along  with  the  pikemen,  to  "  fall  on."^  It 
was  of  course  no  mean  task  to  charge  even  a  disordered  mass  of  pikes 
with  a  short  sword  or  a  clubbed  musket,  and  usually  after  a  few 
minutes  the  combatants  would  drift  apart  and  the  musketeers  on 
either  side  would  keep  up  an  irregular  fire  until  the  officers  urged  the 
whole  forward  for  a  second  attempt. 

With  the  general  disuse  of  the  lance,  the  disappearance  of  the 
personal  motives  that  formerly  made  the  cavalryman  charge  home, 
j^  the  adoption  of  the  flintlock  musket  and  the  invention  of 

^Mtomt      *^  wckct  bayonet  (the  fixing  of  which  did  not  prevent  fire 

being  delivered),  all  reason  for  retaining  the  pike  vanished, 
and  from  about  1700  to  the  present  dav,  therefore,  the  invariable 
armament  of  infantry  has  been  the  musket  (or  rifle)  and  bayonet. 
The  manner  of  employing  the  weapons,  however,  changed  but 
•lowly.  In  the  French  army  in  1688,  for  instance  (15  years  before 
the  abolition  of  the  pike),  the  old  file-fire  was  still  officiaIl)r  recognized, 
though  rarely  employed,  the  more  usual  method  bcine  tor  the 
musketeers  in  groups  of  13  to  30  men  to  advance  to  theTront  and 
deliver  their  volleys  in  turn,  these  groups  corresponding  in  size  to 
one  of  the  musketeer  wings  {manches)  pf  a  company  or  double 
company.  But  the  fire  and^shock  action  of  infantry  were  still  distinct, 
the  idea  of  "oush  of  pike"  remained,  the  bayonet  (as  at  Marsaglia) 
taking  the  place  of  tne  oike.  and  musketry  methods  were  still  and 
throughout  the  War  ot  the  Spanish  Succession  somewhat  half- 
hearted and  tentative.  Two  generals  so  entirely  different  in  genius 
and  temperament  as  Saxe  and  Catinat  could  agree  on  this  point,  that 
attacking  infantry  ought  to  close  with  the  enemy,  bayonets  fixed, 
without  firing  a  snot.  Catinat's  orders  to  his  army  in  1690,  indeed, 
seem  rather  to  indicate  that  he  expected  his  troops  to  endure  the 
enemy's  first  fire  without  replying  in  order  that  their  own  volley, 
~hen  It  was  at  last  deliverea  at  a  few  paces  distance,  should  be  as 
'ierous  as  possible,  while  Saxe,  who  was  a  dreamer  as  well  as  a 


tt  ajki 


a  is- 


-I 


practical  oooraander  of  troopa,  advocattd  the  pore  bavi 
But  the  fact  that  iscommoa  to  both  is  the  relative  tncflectiwaess  of 
musketry  before  the  Pruaaian  era,  whether  this  musketry  was  4e> 
livcred  by  gtoupji  oi  men  ninning  forward  and  returniag  ia  liar  or 
even  b)r  companies  in  a  kmr  line  of  battle. 

This  ineffectiveness'was  due  chiefly  to  the  fact  that  Jtrt 
meni  were  separate  matters.  The  enemy's  volley,  that  Cati 
others  ordered  their  troops  to  endure  without  mnchi  _ 
times  (as  at  Footenoy)  absolutely  crushing.  But  as  a  rale 
flicted  an  amount  of  kiss  that  was  not  sufficient  to  put  the . 
troops  out  of  action,  and  experienced  officers  were  awaiv  thai  to  kJi 
to  reply  gave  the  enemy  time  to  reload,  and  that  once  the  fieht  becai:^ 
an  interchange  of  partial  and  oocasiooal  imllr  jr  1  nr  1  f,<  iiii  ilfSi  aini  1  n. 
there  was  an  end  to  the  attack. 

MeanwhQe,  the  tactics  of  armies  had  been  steadOy  czystalEziDg 
into' the  so-called  "  linear  "  form,  which,  as  far  as  oonocna  the 
infantry,  is  simply  two  long  lines  of  battalions  (three, 
four  or  five  deep)  and  gave  the  utmost  possible  develop- 
ment to  fire-power.  The  object  of  the  "  line  "  was  to 
break  or  beat  down  the  opposing  line  in  the  shortest  prwrihtc 
time,  whether  by  fire  action  or  shock  action,  but  fire  action  vjis 
only  decisive  at  so  short  a  range  that  the  principal  voQey  ooold 
be  followed  immediately  by  a  chaige  over  a  few  score  paces  at 
most  and  the  crossing  of  bayonets.  Fire  was,  however,  effective 
at  ranges  outside  charging  distance,  especially  from  the  liattalioa 
guns,  and  however  the  decision  was  achieved  in  the  end,  it  was 
necessary  to  cross  the  zone  between  about  300  yds.  and  50  y«is. 
range  as  quickly  as  possible.  It  was  therefore  the 
of  ^e  regimental  officer  to  force  his  men  across  this 
fire  was  opened.  If,  as  Catinat  recommended,  decisive  laage 
was  reached  with  every  musket  loaded  and  the  tzw^  well  in 
hand,  their  fire  when  finally  it  was  delivered  mig^t  veD  be 
decisive.  But  in  practice  this  rarely  happened,  and  though  here 
and  there  such  expedients  as  a  skirmishing  line  were  cni|doycd  to 
assist  the  advance  by  disturbing  the  enemy's  fire  the  most  that  was 
hoped  by  the  average  colonel  or  captain  was  that  in  the  advance 
fire  should  be  opened  as  late  as  possible  and  that  the  c&ca% 
should  strive  to  keep  in  their  hands  the  power  oi  breaking  cS 
the  fire-fight  and  pushing  the  troops  forward  again, 
were  already  proposing  coltmm  formations  for  shock 
and  initiating  the  long  controversy  between  Fordre 
Vordre  projondef  but  this  was  for  the  time  being  pnue  speculatioa. 
The  linear  svstem  rested  on  the  principle  that  the  mazimam 
weight  of  controlled  fire  at  short  >range  was  decmve,  and  the 
practical  problem  of  infantry  tactics  was  how  to  obtain  this^ 
The  question  of  fire  versus  shock  had  been  answered  in  frnvwn 
of  the  former,  and  henceforward  for  many  years  the  question  of 
fire  versus  movement  held  the  first  place,  llie  purpose  was  settled, 
and  it  remained  to  discover  the  means. 

This  means  was  Prussian  fire^Iisdpline,  which  was  daborated 
by  Leopold  of  Dessau  and  Frederick  WilUam  I.,  and  ptacticaHy 
applied  by  Frederick  the  Great.  It  consisted  first  in  the  coanbina- 
tion,  instead  of  the  alternation,  of  fire  and  movement^  and 
secondly  in  the  thorough  efficiency  of  the  fiire  m  itsetf.  But 
both  these  demanded  a  more  stringent  and  technically  more 
perfect  drill  than  had  ever  before  been  imagined,  or,  for  that 
matter,  has  ever  since  been  attained.  A  hundred  years  before 
the  steady  drill  of  the  Spanish  veterans  at  Rocroi,  who  at  the 
word  of  command  opened  their  ranks  to  let  the  cannon  trc  ixom 
the  rear  and  again  closed  them,  impressed  evciy  soldier  ia  Evropc. 
But  such  drill  as  this  was  child's  play  compared  with  tbe  Old 
Dcssauer's. 

On  approaching  the  enemy  the  marching  columns  of  the 
which  were  generally  open  columns  of  companies  4  deep,  \ 
succession  to  the  right  or  left  (almost  always  to  the  right) 
and  thus  passed  along  the  front  of  the  enemy  at  a  distance    ^^ 
of  800-1300  yds.  until  the  rear  company  had  wheeled. 
Then  the  whole  together  (or  in  the  case  of  a  deptoyrocnt 
to  the  left,  in  succesuon)  wheeled  into  line  facing  the 
enemy.    These  movements,  if  intervals  and  distances  were  , 
with  proper  precision,  brought  the  infantry  into  two  tbcig  « 
closed  lines,  and  parade-ground  precision  was  actually  attas 
thanks  to  remorseless  drilling  and  to  the  reintrodoction  01  the  atarck 
in  step  to  music.    Of  course  such  movements  wcfe  best  caecuted  oa 
a  firm  plain,  and  as  far  as  possible  the  attack  and  defence  of 
and  villages  was  left  to  light  infantry  and  grenadiera.     But 
marshes  and  scrub,  the  line  managed  to  mansovre  with 
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^ipcxMch  to  the  pncinon  of  the  barrack  square.*  Now,  thb  pre- 
CMOQ  allowed  Frederick  to  take  risk*  that  no  former  commander 
wouM  have  dared  to  take.  At  Hohenfriedberv  the  infantry  columns 
CfOMcd  a  manihy  stream  almost  within  cannon  shot  of  the  ^lemy : 
at  KoUn  (though  there  this  insolence  was  punished)  the  army  filed 
past  the  Imperialist  skirmishers  within  less  than  musket  shot,  and 
the  climax  01  this  daring  was  the  **  oblique  order  "  attack  of  Leuthen. 
With  this  was  bound  up  a  fire  discipline  that  was  more  extraordinary 
than  any  perfection  of  manoeuvre.    Before  Hohcnf riedberv  the  king 

Rve  orders  that  "  pekitonfeuer  '*  was  to  be  opened  at  300  paces 
Ma  the  enemy  and  continued  up  to  AO  paces,  when  the  line  was  to 
fall  00  with  the  bayonet.  The  pQasibflitv  of  this  combinatmn  of  fire 
and  movement  was  the  work  of  LcopcMd,  who  gave  the  Prussian 
infaatiy  iron  ramrods,  and  by  sheer  dnll  made  the  soldier  a  machine 
capable  of  delivering  (with  the  flintlock  muxsle-Ioading^  muskets,  be 
it  observed)  five  volleys  a  minute.  This  pelotonfeuer  or  company 
volleys  replaced  the  <Nd  fire  by  ranks  practised  in  other  armies. 
Fire  bepn  from  the  flanks  of  the  battalion,  which  consisted  of  eight 
companies  (for  firing,  3  deep).  When  the  right  company  commander 
gave  "  fire,  the  commander  of  No.  2  gave  ready,  followed  in  turn 
by  other  companies  up  to  the  centre.  The  same  process  having  been 
cone  throosh  on  the  left  flank,  by  the  time  the  two  centre  companies 
had  fired  toe  two  flank  companies  were  ready  to  recommence,  and 
thua  a  continuous  series  of  rolling  volleys  was  delivered,  at  one  or 
two  seconds'  interval  only  between  companies.  In  attack  this  fire 
was  oomMoed  with  movement,  each  company  in  turn  advancing  a 
few  paces  after  "  making  ready."  In  square,  old*fashioncd  methods 
of  fire  were  employed.  Square  was  an  indecisive  and  defensive 
formatioo,  rarely  usiDd,  and  in  the  advance  of  the  deployed  line,  the 
offensive  and  decision-seekiiw  formation  par  excetience,  the  special 
Prussian  fire-diadpline  gave  Frederick  an  advantage  of  five  shots  to 
two  against  all  opponents.  The  bayonet-attack,  if  the  rolling  volleys 
had  oooe  their  work,  was  mereljr  presenting  the  cheque  for  pay- 
ment **  as  a  modem  Orman  writer  puts  it.  The  cheque  had  been 
drawn,  the  decision  giveot  in  the  fire-fight. 

For  lome  yean  thia  method  of  infantry  training  gave  the 
a  decisive  superiority  in  whatever  order  tb^  fought. 
But  their  enemies  improved  and  also  grew  in  numbers, 
wbik  the  Prussian  army's  resources  were  strictly 
limited.  Thus  in  the  Seven  Years'  War,  after  the  two  costly 
battles  of  Prague  and  Kolin  (i757)e^)eda]Iy,  it  became  necessary 
to  manceuvre  with  the  object  of  bringing  the  Prussian  infantry 
into  contact  with  an  equal  or  if  possible  smaller  portion  of  the 
enemy's  line.  If  thb  could  be  achieved,  victory  was  as  certain 
as  ever,  but  the  diflkulties  of  bringing  about  a  successful 
manoeuvic  were  such  that  the  classical  "  oblique  order  "  attack 
was  only  once  completely  executed.  This  was  at  Leuthen, 
December  5th,  1757,  perhaps  the  greatest  day  in  the  history  of 
the  Pmisian  army.  Here,  in  a  roIUng  plain  country  occasionally 
broken  by  marshes  and  villages,  the  "oblique  order"  was 
executed  at  high  speed  and  with  clockwork  precision.  Frederick's 
object  was  to  destroy  the  left  of  the  Austrian  army  (which  far 
ootnumbered  his  own)  before  the  rest  of  their  deployed  Hne  of 
battle  could  change  front  to  intervene.  His  method  was  to 
place  his  own  line,  by  a  concealed  flank  march,  opposite  the 
point  where  he  desired  to  strike,  and  then  to  advance,  not  in 
two  long  lines  but  in  Echelon  of  battalions  from  the  right  (see 
LctmsN).  The  fchelon  was  not  so  deep  but  that  each  battalion 
was  properly  supported  by  the  following  one  on  its  left  (100 
paces  dbtaoce),  and  each,  as  it  came  within  300  yds.  of  the 
AuAfiaa  battalion  fadng  it,  opened  iu  "  rolling  volleys  "  while 
cnotiBoing  to  advance;  thus  long  before  the  left  and  most 
backward  battalions  were  committed  to  the  fight,  the  right 
battalkms  were  crumbling  the  Austrian  Infantry  units  one  by 
one  from  left  to  right.  It  was  the  same,  without  parade 
maattuvnes,  when  at  last  the  Austrians  managed  to  organize 
a  line  of  defence  about  Leuthen  village.  Unable  to  make  an 
elaborate  change  of  front  with  the  whole  centre  and  right  wing 
for  want  of  time,  they  could  do  no  more  than  crowd  troops 
about  Leuthen,  on  a  short  fighting  front,  and  this  crumbled  in 
turn  before  the  Prussian  voU^rs. 

One  lc«on  of  Leuthen  that  contemporary  soldiers  took  to 
heart  was  that  even  a  two-to-one  superiority  in  numbers  could 
not  remedy  want  of  manoeuvring  capacity.    It  might  be  hoped 

*  About  this  time  there  was  introduced,  for  resisting  cavalry,  the 
vett-koown  hollow  battalwn  square,  which,  replacing  the  former 
•naaaea  of  pthes.  represented  up  to  the  most  modem  times  the  de- 
f rtmivc.  as  the  Irae  or  coliunn  represented  the  olleoaive  iormation  of 


that  with  training  and  drill  an  Austrian  battalion  could  be  made 
equal  to  a  Prussian  one  in  the  front-to-front  fight,  and  in  fact, 
as  losses  told  more  and  more  heavily  on  Frederick's  army  as 
years  went  on,  the  specific  superiority  of  his  infantry  disappeared. 
From  1758  therefore,  to  the  end  of  the  war,  there  were  no  more 
Rossbachs  and  Leuthens.  Superiority  in  efficiency  through 
previous  training  having  exhausted  its  influence,  superiority 
in  force  through  manoeuvre  began  to  be  the  general's  Ideal,  and 
as  it  was  a  more  familiar  notion  to  the  average  Prussian  general, 
trained  to  manoeuvre,  than  to  his  opponent,  whose  idea  of 
"manoeuvre"  was  to  sidle  carefully  from  one  position  to 
another,  Prussian  generalship  maintained  its  superiority,  in 
spite  of  many  reverses,  to  the  end.  The  last  campaigns  were 
indeed  a  war  of  positions,  because  Frederick  had  no  longer  the 
men  available  for  forcing  the  Austrians  out  of  them,  and  on  many 
occasions  he  was  so  weak  that  the  most  passive  defensive  and 
the  most  elaborate  entrenchments  barely  sufficed  to  save  him. 
But  whenever  opportunity  offered  itself,  the  king  sought  a 
decisive  success  by  bringing  the  whole  of  his  infantry  against 
part  of  the  enemy's— the  principle  of  Leuthen  put  in  practice 
over  a  wider  area  and  with  more  elastic  manoeuvre  methods. 
The  long  Echelon  of  battalions  directed  against  a  part  of  the 
hostile  line  developed  quite  naturally  into  an  Irregular  ^helon 
of  brigade  columns  directed  against  a  part  of  the  enemy's  position. 
But  the  history  of  the  "  cordon  system  "  which  followed  this 
development  belongs  rather  to  the  subject  of  tactics  in  general 
than  to  that  of  infantry  fighting  methods.  Within  the  unit 
the  tactical  method  scarcely  varied.  In  a  battle  each  battalion 
or  brigade  fought  as  a  unit  in  line,  using  company  volleys  and 
seeking  the  decision  by  fire. 

In  this,  and  in  even  the  roost  minute  details  of  drill  and  uni- 
form, military  Europe  slavishly  copied  Prussia  for  twenty  years 
after  the  Seven  Years'  War.  The  services  of  ex-  j-,,^,-. 
Prussian  officers  were  at  a  premium  just  as  those  of  rtntn  serf 
Gustavus's  officers  had  been  1 50  years  before.  Military  *v*ia^ 
missions  from  aU  countries  went  to  Potsdam  or  to  f?^** 
the  "  Reviews "  to  study  Prussian  methods,  with  /ff^ 
as  simple  a  faith  in  their  adequacy  as  that  shown 
to-day  by  small  states  and  half-civilized  kingdoms  who  send 
military  representatives  to  serve  in  the  great  European  armies. 
And  withal,  the  period  1 763-1 792  is  full  of  tactical  and  strategical 
controversies.  The  principal  of  these,  as  re^^rds  infantry, 
was  that  between  "fire"  and  "shock"  revived  about  2710 
by  Folard,  and  about  1780  the  American  War  of  Independence 
complicated  it  by  introducing  a  fresh  controversy  between 
skirmishing  and  close  order.  As  to  the  first,  in  Folard's  day 
as  in  Frederick's,  fire  action  at  dose  range  wis  the  deciding 
factor  in  battle,  but  in  Frederick's  later  campaigns,  wherein  he 
no  longer  dispc»cd  of  the  old  Prussian  infantry  and  its  swift 
mechaniad  fire-disdpline,  there  sprang  up  a  tendency  to  trust 
to  the  bayonet  for  the  decision.  If  the  (so-called)  Prussian 
infantry  of  1762  could  be  in  any  way  brought  to  close  with  the 
enemy,  it  had  a  fair  chance  of  victory  owing  to  its  leaders' 
previous  dispositions,  and  then  the  advocates  of  "shock," 
who  had  temporarily  been  silenced  by  MoUwitz  and  Hohenfried- 
berg,  again  took  courage.  The  ordinary  line  was  primarily 
a  formation  for  fire,  and  only  secondarily  or  by  the  acddent 
of  circumstances  for  shock,  and,  chiefly  perhaps  under  Saxe's 
influence,  the  French  army  had  for  many  years  been  accustomed 
to  differentiate  between  "linear"  formations  for  fire  and 
"  columnar  "  for  attack— thus  reverting  to  i6th  -century  praaice. 
While,  therefore,  the  theoreticians  pleaded  for  battalion  columns 
and  the  bayonet  or  for  line  and  the  bullet,  the  practical  soldier 
used  both.  Many  forms  of  combined  line  and  column  were 
tried,  but  in  France,  where  the  question  was  most  assiduously 
studied,  no  agreement  had  been  arrived  at  when  the  advent  of 
the  skirmisher  further  compUcated  the  issues. 

In  the  eariy  Silesia  n  wars,  when  armies  fought  in  open  country  in 
linear  order,  the  outpost  service  scarcely  concerned  the  line  troops 
sufficiently  to  cause  them  to  get  under  arms  at  the  sound  of  firing  00 
the  sentry  line.  1 1  was  performed  by  irregular  light  troops,  recruited 
from  wild  characters  of  all  nations,  who  were  also  charged  with  the 
preUminary  sidrmishiog  necessary  to  dear,  up  the  situation  before 
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the  depbyment  of  the  battle^army,  but  once  the  Itoe  opened  fire  thctr 
work  was  done  and  they  cleared  away  to  the  flanks  (generally  in 
search  of  plunder) .  Later,  however,  as  the  preliminary  manceu vring 
before  the  battle  grew  in  importance  and  the  ground  taken  into  the 
manoeuvring  zone  was  more  varied  and  extended  than  formerly^ 
light  infantry  was  more  and  more  in  denund — in  a  "  cordon  "  de- 
fensive for  patroUii^  the  intervals  between  the  vark>us  detachments 
of  line  troops,  in  an  attack  for  clearing  the  way  for  the  deployment  of 
each  column.  Yet  in  all  this  there  was  no  suggestion  that  light 
troops  or  slurmishers  were  capable  of  bringing  about  the  decision  in 
an  armed  conflict.  When  Frederick  gained  a  durable  peace  in  1763 
he  dismissed  his  "  free  battalions  "  without  mercy,  and  by  176^  not 
more  than  one  Prussian  soldier  in  eleven  was  an  irregular,  either 
of  horse  or  foot.* 

I  But  in  the  American  War  of  Independence  the  line  was  pitted 
against  light  infantry  in  difficult  country,  and  the  British  and  French 
UgHt  officers  who  served  in  it  returned  to  Europe  full  of  en- 

j^g^uitfy  thuaiasm  for  the  latter.  Nevertheless,  their  light  infantry 
was,  unlike  Frederick's,  selected  line  infantry.  The  light 
infantry  duties — skirmishing,  reconnaissance,  outposts — were  grafted 
on  to  a  thorough  dose-order  training.  At  first  these 'duties  fell  to 
the  grenadiers  and  light  companies  of  each  battalion,  but  during  the 
struggle  in  the  colonics,  the  light  companies  of  a  brigade  were  so 
frequently  massed  in  one  battalion  that  in  the  end  whole  regiments 
were  converted  into  light  infantry.  This  combination  of  line  " 
strauiiness  and  "  skirmisher  "  freedom  was  the  keynote  of  Sir  John 
Moore's  training  system  fifteen  years  later,  and  Moore's  regiments, 
above  all  the  52nd,  43rd  (now  combined  as  the  Oxfordshire  Light 
Infantry)  and  9Sth  Rifles  (Rifle  Brigade),  were  the  backbone  of  the 
British  Army  throughout  the  Pemnsular  War.  At  Waterloo  the 
52nd,  changing  front  in  line  at  the  double,  flung  itself  on  the  head 
and  flank  of  the  Old  Guard  infantry,  and  with  the  "  rolling  volleys  " 
inherited  from  the  Seven  Years'  War,  shattered  it  in  a  few  minutes. 
Such  an  exploit  would  have  been  absolutely  inconceivable  in  the  case 
of  one  of  the  old  "  free  battalions."  But  the  light  infantry  bad  not 
merely  b^n  levelled  up  to  the  line,  it  had  surpassed  it,  and  in  1815 
there  were  no  troops  in  Europe,  whether  trained  to  fight  in  line  or 
column  or  skirmishers,  who  could  rival  the  three  regiments  named, 
the  "  Light  Division  "  of  Peninsular  annals.  For  meantime  the 
infantry  organization  and  tactics  of  the  old  rdgime,  elsewhere  than 
in  England,  had  been  disintegrated  by  the  &mes  of  the  French 
Revolution,  and  from  their  asnes  a  new  system  had  arisen,  which 
forms  the  real  starting-point  of  the  infantry  tactics  of  to-day. 

The  controversialists  of  Louis  XVI.'s  time,  foremost  of  whom 
were  Guibert,  Joly  de  Maizeroy  and  Menil  Durand  (see  Max 
jt»  J&hns,  Cesck.  d.  KriegTunssenschaften,  vol.  iii.),  were 

Frvoofc  agreed  that  shock  action  should  be  the  work  of  troops 
**JJ"*^  formed  in  column,  but  as  to  the  results  to  be  expected 
from  shock  action,  the  extent  to  which  it  should  be 
facilitated  by  a  previous  fire  preparation,  and  th&  formations  in 
which  fire  should  be  delivered  (line,  line  with  skirmishers  or 
"  swarms  ")  discussion  was  so  warm  that  it  sometimes  led  to 
wrangles  in  ladi^'  drawing-rooms  and  meetings  in  the  duelling 
field.  The  drill-book  for  the  French  infantry  issued  shortly 
before  the  Revolution  was  a  common-sense  compromise,  which 
in  the  main  adhered  to  the  Frederician  system  as  modified  by 
Guibert,  but  gave  an  important  place  in  infantry  tactics  to  the 
battalion  "  columns  of  attack,"  that  had  hitherto  appeared  only 
spasmodically  on  the  battlefields  of  the  French  army  and  never 
elsewhere.  This,  however,  and  the  quick  march  (xoo  p&ces  to 
the  minute  instead  of  the  Frederician  75)  were  the  only  pre 
scriptions  in  the  drill-book  that  survived  the  test  of  a  "  national 
war,  to  which  within  a  few  years  it  was  subjected  (see  French 
Revolutionaky  Wars),  llie  rest,  like  the  "  linear  system  " 
of  organization  and  manceuvre  to  which  it  belonged  (see  Arvy, 
S§  30-33:  Conscription,  &c.)  was  ignored,  and  circumstances 
and  the  practical  troop-leaders  evolved  by  circumstances 
fashioned  the  combination  of  dose-order  columns  and  loose-order 
skirmishers  which  constituted  essentially  the  new  tactics  of 
the  Revolutionary  and  Napoleonic  infantry.  _        .,. 

•  The  process  of  evolution  cannot  be  stated  in  exact  terms, 
more  especially  as  the  officers,  as  they  grew  in  wisdom  through 
experience,  learned  to  apply  each  form  in  accordance  with  ground 
and  circumstances,  and  to  reject,  when  unsuitable,  not  only  the 
forms  of  the  drill-book,  but  the  forms  proposed  by  themselves 
to  replace  those  of  the  drill-book.  But  certain  tendencies  are 
easily  discernible.    The  first  tendency  was  towards  the  dissolu- 

■The  Prussian  Grenadier  battalions  in  the  Stlesian  and  Seven 
Vears'  Wars  were  more  and  more  confined  strictly  to  line-of-batUe 
ities  as  the  irregular  light  infantry  developed  in  numben. 
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lion  of  all  tactical  links.  The  earlier  battles  were  fongfat  partly 
in  line  for  fire  action,  partly  in  columns  for  the 
attack.  Now  the  linear  tactics  depended  on  exact  pre- 
servation of  dressing,  intervals  and  distances,  and 
what  required  in  the  case  of  the  Prussians  years  of  *^ 
steady  drill  at  76  paces  to  the  minute  was  hardly 
attainable  with  the  newly  levied  ardent  Frenchmen 
marching  at  100  to  120.  Once,  therefore,  the  line  moved,  & 
broke  up  into  an  irregular  swarm  of  excited  fixers,  and  < 
soon  proved  that  only  the  troops  kept  out  of  the  turaxtil, 
in  line  or  in  column,  were  susceptible  of  manoeuvre  and  muted 
action.  Thus  from  about  1795  onwards  the  forms  of  tbe  old 
regime,  with  half  the  troops  in  front  in  line  of  battle  (pncticaliy 
in  dense  hordes  of  firers)  and  the  other  half  in  rear  in  line  or  line 
of  columns,  give  way  to  new  ones  in  which  the  skirmisliers  arc 
fewer  and  the  closed  troops  more  numerotis,  and  the  decxsioa 
rests  no  longer  with  the  fire  of  the  leading  units  (which  o£  course 
could  not  compare  in  effectiveness  with  the  rolling  voQe^r^  of 
the  drilled  line)  but  with  the  bayonets  of  the  second  and  third 
lines — the  latter  being  sometimes  in  line  but  more  often,  owing 
to  the  want  of  preliminary  drill,  in  columns.  The  skirznisfecr& 
tended  again  to  become  pure  lifjit  infantry,  whose  rfile  -was  to 
prepare,  not  to  give,  the  decision,  and  who  fou^t  in  a  thia 
line,  taking  every  advantage  of  cover  and  marksmanship.  In  tbe 
Consulate  and  early  Empire,  indeed,  we  commonly  fijMi.  in  the 
closed  troops  destined  for  the  attack,  mixed  line  and  '^yrni 
formations  combining  in  themselves  shock  and  contxxdled  dose- 
order  fire — absolutely  regardless  of  the  skirmisheis  in  froou 

In  sum,  then,  from  1792  to  179s  the  fighting  methods  of  the 
French  infantry,  of  whidt  so  much  has  been  written  axid  sai-i, 
are,  as  they  have  aptly  been  called,  "horde-tactics."  From 
1796  onwards  to  the  first  campaigns  of  the  Empire,  on  tbe  other 
hand,  there  is  an  ever-growing  tendency  to  combine  skimatsfaers, 
properly  so  called,  with  controlled  and  weU-ctosed  bodies  ia 
rear,  the  first  to  prepare  the  attack  to  the  best  of  their  abiht  j 
by  individtial  courage  and  skill  at  arms,  the  secMid  to  deliver 
it  at  the  right  moment  (thanks  tothdr  retention  of 
formations),  and  with  all  possible  energy  (thanks  to  the  < 
moral  and  material,  which  carried  forward  even  the  lagguds). 
Even  when  in  the  long  wars  of  the  Empire  the  quality  of  the 
troops  progressively  deteriorated,  infantry  tactics  witkin  tht 
regiment  or  brigade  underwent  no  radical  alteration.  The  acteal 
formations  were  most  varied,  but  they  always  contained  two 
of  the  three  elements,  column,  line  and  skirmishers.  04itTwn 
(generally  two  lines  of  battalions  in  cohimns  of  double<aa4Kax^es) 
was  for  shock  or  attack,  line  for  fire-effect,  and  skirmisbets  to 
screen  the  advance,  to  scout  the  ground  and  to  disturb  the 
enemy's  aim.  Of  thesie,  except  on  the  defennve  (whkb  was 
rare  in  a  Napoleonic  battle),  the  "  column  "  of  attack  was  I7 
far  the  most  important.  The  line  formations  for  fire,  vilSi 
which  it  was  often  combined,  rarely  accoxmtcd  for  moce  thaa 
one-quarter  of  the  brigade  or  division,  while  the  skirBusfara 
were  still  less  ntunerous.  Withal,  these  formations  in  thea- 
selves  were  merely  fresh  shapes  for  old  ideas.  The  armamrst 
of  Napoleon's  troops  was  almost  identical  with  that  of  Frederick's 
or  Saxe's.  Line,  column  and  combinations  of  the  two  were 
as  old  as  Fontenoy  and  were,  moreover,  destined  to  live  for 
many  years  after  Napoleon  had  fallen.  "  Horde-tactics  "  did 
not  survive  the  earlier  Revolutionary  campaigns.  Wkexria 
then  lies  the  change  which  makes  1793  rather  than  17.^  the 
starting-point  of  modem  tactics? 

The  answer,  in  so  far  as  so  comprehensive  a  questioa  can  be 
answered  from  a  purely  infantry,  standpoint,  is  that  wbciesi 
Frederick,  dispo»ng  of  a  small  and  highly  finished 
instrument,  used  its  manoeuvre  power  and  regimental  __ 
efficiency  to  destroy  one  part  of  his  enemy  so  swiftly  ^^^ 
that  the  other  had  no  time  to  intervene,  Napoleon, 
who  had  numbers  rather  than  training  on  hb  side,  only 
delivered  his  decisive  blowafterhe  had '^ed"  all  bodies 
of  the  enemy  which  would  interfere  with  his  prepara- 
tions— f  .e.  had  set  up  a  physical  barrier  against  the  threattaed 
intervention.    This  new  idea  manifested  itself  in  vacioBS  tocss^ 
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In  strategy  (q.9.)  aad  cbmUiied  tactics  it  is  genenny  for  con- 
venience caU«l "  ecomimy  of  force."  In  the  domain  of  artillery  (see 
Astiuery)  it  marked  a  distinction,  that  has  revived  in  the 
last  twenty  years,  between  slow  disintegrating  fire  and  sudden 
and  overpowering  "  fire-preparation."  As  regards  infantry  the 
effect  of  it  was  revolutionary.  Regiments  and  brigades  were 
launched  to  the  attack  to  compel  the  enemy  to  defend  himself, 
and  fou^t  until  comi^etdy  dissolved  to  force  him  to  use  up  his 
reserves.  *'  On  s'engage  partout  et  puis  Ton  voit "  is  Napoleon's 
own  description  of  his  holding  attack,  which  in  no  way  resembled 
the  "  feints  "  of  previous  generations.  The  self-saoifice  of  the 
men  thus  engaged  enabled  their  conunander  to  "  see,"  and  to 
mass  his  reserves  opposite  a  selected  point,  while  little  by  little 
the  enemy  was  hypnotic  by  the  fighting.  Lastly,  when 
**  the  battk  was  ripe  "  a  hundred  and  more  guns  galloped  into 
dose  range  and  practically  annihilated  a  part  of  the  defender's 
Kne.  They  were  followed  up  by  masses  of  reserve  infantry, 
often  moie  solidly  formed  at  the  outset  than  the  cdd  Swiss  masses 
of  the  i6th  century.*  U  the  moment  was  rightly  chosen  these 
masses,  dissolved  thou|^  they  soon  were  into  dense  formless 
crowds  penetrated  the  gap  made  by  the  guns  (with  their  arms 
at  the  Jope)  and  were  quickly  followed  by  cavalry  divisions 
to  complete  the  enemy's  defeat.  Here,  too,  it  is  to  be  observed 
there  is  no  true  shock.  The  infantry  masses  merely  "  present 
the  cheque  for  payment,"  and  apart  from  surprises,  ambushes 
ajid  fights  in  woods  and  villages  there  are  few  recorded  cases 
of  bayonets  being  crossed  in  these  wars.  Napoleon  himself 
said  '*  Le  feu  est  tout,  le  reste  peu  de  chose,"  and  thou^  a  mere 
plan  of  hb  dispositions  suggests  that  be  was  the  disdple  of  Folard 
and  Menil  Durand,  in  reality  he  simply  applied  "  fire-power  " 
in  the  new  and  grander  form  which  his  own  genius  imagined. 

The  problem,  then,  was  not  what  it  had  been  one  hundred 
and  fifty  years  before.  The  business  of  the  attack  was  not  to 
break  down  the  passive  resistance  of  the  defence,  but  to  destroy 
or  to  evade  its  fire-power.  No  attack  with  the  bayonet  could  suC* 
ceed  if  this  remained  effective  and  unbroken,  and  no^resistance 
(in  the  open  field  at  least)  availed  when  it  had  been  mastered 
or  evaded.  In  Napdeon's  army,  the  circumstance  that  the 
infantry  was  (after  1807)  incapable  <A  carrying  out  its  own 
fire-preparation  forced  the  task  into  the  hancb  of  the  field 
artillery.  In  other  armies  the  18th-century  system  had  been 
discredited  by  repeated  disasters,  and  the  infantry,  as  it  became 
"nationalized,"  was  passing  slowly  through  the  successive 
phases  of  irregular  lines,  **  swarms,"  skirmishers  and  line-and- 
column  f<»inations  that  the  French  Revolutionary  armies  had 
traversed  before  them — none  of  them  methods  that  in  themselves 
had  given  decisive  results. 

In  all  Europe  the  only  infantry  that  represented  the  Frederidan 
trsditioa  and  prepared  its  own  charge  by  its  own  fire  was  the 
British.  Eye-witnesses  who  served  in  the  ranks  of 
the  French  have  described  the  sensation  of  powerlcss- 
ness  that  they  felt  as  their  attacking  column  approached 
the  line  and  watched  it  load  and  come  to  the  present. 
The  column  stopped  short,  a  few  men  cheered,  others  opened 
a  ragged  individual  fire,  and  then  came  the  volleys  and  the 
counter-attack  that  swept  away  the  column.  Sometimes  this 
counter-stroke  was  made,  as  in  the  famous  case  of  Busaco,  from 
an  apparently  unoccupied  ridge,  for  the  British  line,  under 
Moore's  guidance,  had  shaken  off  the  Prussian  stiffness,  fought 
7  deep  instead  of  3  and  was  able  to  take  advantage  of  cover. 
The  '*  blankness  of  the  battlefield  "  noted  by  so  many  observers 
to-day  in  the  South  African  and  Manchurian  Wars  was  fully  as 
characteristic  of  Wellington's  battles  from  Vimdro  to  Waterloo, 
in  spite  of  dose  order  and  red  uniforms.  But  these  battles 
were  oC  the  offensive-defensive  type  in  the  main,  and  for  various 
reasons  this  type  could  not  be  accepted  as  normal  by  the  rest 
of  Europe.  Nonchalance  was  not  characteristic  of  the  eager 
national  levies  of  1813  and  1814,  and  the  Wellington  method  of 


■  Even  when  the  hostile  artillery  was  still  capable  of  -fire  th 
laacs  were  uacd,  for  in  no  other  formation  could  the  heterogeneous 
and  in-trained  inCantiy  of  Napoleon's  vaanl  states  (which  consti- 
tuted half  of  his  annyj  be  brought  up  at  all. 


infantry  tactics,  though  it  had  brought  about  the  failure  of 
Napoleon's  hist  effort,  was  still  generally  regarded  as  an  illustra- 
tion of  the  already  recpgniaed  fact  that  on  the  defensive  the  fire- 
power of  the  line,  unlea  partly  or  wholly  evaded  by  rapidity 
in  the  advance  and  manoeuvring  power  or  mastered  and  extin- 
guished by  the  fire-power  of  the  attack,  made  the  front  of  the 
defence  impregnable.  There  was  indeed  nothing  in  the  English 
tactics  at  Waterloo  that,  standing  out  from  the  inddcnts  of  the 
battle,  offered  a  new  prindple  of  wiiming  battles. 

Nor  indeed  did  Europe  at  large  desire  a  fresh  era  of  warfare. 
Only  the  French,  and  a  few  unofficial  students  of  war  elsewhere, 
realised  the  significance  of  the  rejuvenated  "  line."  For  every 
one  dse,  the  later  Napoleonic  battle  was  the  modd,  and  as  the 
great  wars  had  ended  before  the  "  national "  spirit  had  been 
exhausted  or  misused  in  wars  of  aggrandisement,  infantry 
tactics  retained,  in  Germany,  Austria  and  Russia,  the  character- 
istic Napoleonic  formations,  lines  of  battalion  or  regimental 
columns,  sometimes  combined  with  linear  formations  for  fire, 
and  always  covered  by  skirmishers.  That  these  columns  must 
in  action  dissolve  sooner  or  later  into  dense  irregular  swarms 
was  of  course  foreseen,  but  Napoleon  had  accustomed  the  world 
to  long  and  costly  fire-fighting  as  the  preliminary  to  the  attack 
of  the  massed  reserves,  and  for  the  short  remainder  of  the  period 
of  smooth-bore  muskets,  troops  were  always  launched  to  the 
attadc  in  columns  covered  by  a  thin  line  of  picked  shots  as 
skirmishers.  The  moral  ix)wer  of  the  offensive  "  will  to  conquer  " 
and  the  rapidity  of  the  attack  itself  were  relied  upon  to  evade 
and  disconcert  the  fire-power  of  the  defence.  If  the  attack 
failed  to  do  so,  the  ranges  at  which  infantry  fire  was  really 
destructive  were  so  small  that  it  was  easy  for  the  coltmuis  to 
deploy  or  disperse  and  open  a  fire-fight  to  prepare  the  way  for 
the  next  line  of  columns.  And  after  a  careful  study  of  the 
battle  of  the  Alma,  in  which  the  British  line  won  its  last  great 
victory  in  the  open  field,  Moltke  himself  only  proposed  such 
modifications  in  the  accepted  tactical  system  as  would  admit  of 
the  troops  bdng  deployed  for  defence  instead  of  meeting  attack, 
as  the  Russians  met  it,  in  solid  and  almost  stationary  columns. 
Fire  in  the  attack,  in  fact,  had  come  to  be  considered  as  chiefly 
the  work  of  artillery,  and  as  artillery,  bdng  an  expensive  arm, 
had  been  reduced  during  the  period  of  military  stagnation 
following  Waterloo,  and  was  no  longer  capable  of  Napoleonic 
feats,  the  attack  was  generally  a  bayonet  attack  pure  and  simple. 
Waterloo  and  the  Alma  were  credited,  not  to  fire-  imtkmtry 
power,  but  to  Eng^sh  solidity,  and  as  Ardant  du 


Picq  observes,  "All  the  peoples  of  Europe  say  j^ 
'  no  one  can  resist  our  bayonet  attack  if  it  is  made 
reaolutdy' — and  all  are  right.  .  .  .  Bayonet  fixed  or  in  the 
scabbard,  it  is  aU  the  same."  Since  the  disappearance  of  the 
"  dark  impenetrable  wood  "  of  spears,  the  question  has  always 
turned  on  the  word  "  resolute."  If  the  defence  cannot  by  any 
means  succeed  in  mastering  the  resolution  of  the  assailant,  it  is 
doomed.  But  the  means  (moral  and  material)  at  the  disposal 
of  the  ddence  for  the  purpose  of  mastering  this  resolution  were, 
within  a  few  years  of  the  Crimean  War,  revolutionized  by  the 
general  adoption  of  the  riffe,  the  introduction  of  the  breech-loader 
and  the  revival  of  the  "  nation  in  arms."  1 

Thirty  years  bdore  the  Crimea  the  flint-lock  had  given  way 
to  the  percussion  lock  (see  Gttn),  which  was  more  certain  in  its 
action  and  could  be  used  in  all  weathers.  But  fitting  a  copper 
cap  on  the  nipple  was  not  so  simple  a  matter  for  nervous  fingers 
as  priming  with  a  pinch  of  powder,  and  the  usual  rate  of  fire 
had  fallen  from  the  five  rounds  a  minute  of  Frederick's  day  to 
two  or  three  at  the  most.  "  Fire-power  "  therefore  was  at  a 
low  levd  until  the  general  introduction*  of  the  rifled  barrd, 
wluch  while  further  diminishing  the  rate  of  fire,  at  any  rate 
greatly  increased  the  range  at  which  volleys  were  thoroughly 
effective.  Artillery  (see  AanLi.EBY,  §  13),  the  fire-weapon  of  the 

*  Rifles  had.  of  course,  been  used  by  corps  of  li^ht  troops  (both 
infantry  and  mounted)  for  many  years.  The  British  Ride  Brigade 
was  formed  in  1800,  but  even  in  the  Seven  Years'  War  there  were 
rifle-corps  or  companies  in  the  armies  of  Prussia  and  Austria.  These 
older  rifles  could  not  compare  in  rapidity  or  volume  of  fire  with  the 
ordinary  firelock. 
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attack,  made  no  corresponding  progress,  and  evenr  as  eaily  as 
the  Abna  and  Inkerman  (where  the  British  troops  used  the 
Minie  rifle)  the  dense  columns  had  suffered  heavily  without 
being  able  to  retaliate  by  **  crossing  bayonets/'  Fire  power, 
therefore,  though  still  the  spedal  prerogative  of  the  defence, 
began  to  reassert  its  influence,  and  for  a  brief  period  the  defensive 
was  regarded  as  the  best  form  of  tactics.  But  the  low  rate  of 
fire  was  stiU  a  serious  objection.  Many  incidents  in  the  American 
Civil  War  showed  this,  notably  Fredericksburg,  where  the  key 
of  the  Confederate  position  was  held — against  a  simple  frontal 
attack  unsupported  by  effective  artillery  fire — ^by  three  brigades 
in  line  one  behind  the  other,  i.«.  by  a  six-deep  firing  line.  No 
less  force  could  guarantee  the  "  inviolability  of  the  front,"  and 
even  when,  in  this  unnatural  and  uneconomical  fashion,  the  rate 
of  fire  was  augmented  as  well  as  the  effective  range,  a  properly 
massed  and  well-led  attack  in  column  (or  in  a  rapid  succession  of 
deployed  lines)  generally  reached  the  defender's  position,  though 
often  in  such  disorder  that  a  resolute  counterstroke  drove  it 
back  again.  The  American  fought  over  more  difficult  country 
and  with  less  previous  drill-training  than  the  armies  of  the  Old 
World.  The  fire-power  of  the  defence,  therefore,  that  even  in 
America  did  not  always  prevail  over  the  resolution  of  the  attack, 
entirely  failed  in  the  Italian  war  of  1859  to  stop  the  swiftly 
moving,  wcU-driUed  columns  of  the  French  professional  army,  in 
which  the  national  iicn  had  not  as  yet  been  suppressed,  as  it 
was  a  few  years  later,  by  the  doctrine  that "  the  new  arms  found 
their  greatest  scope  in  the  defence."  The  Austrians,  who  had 
pinned  their  faith  to  this  doctrine,  deserted  their  false  gods, 
forbade  any  mention  of  the  defensive  in  their  drill-books,  and 
brought  back  into  honour  the  bayonet  tactics  of  the  old  wars. 

The  need  of  artillery  support  for  the  attack  was  indeed  felt 
(though  the  gunners  had  not  as  yet  evolved  any  substitute 
for  the  case-shot  preparation  of  Napoleon's  time),  but  men 
remembered  that  artillery  was  used  by  the  great  captain,  not 
so  much  to  enable  good  troops  to  close  with  the  enemy,  as  to 
win  battles  with  masses  of  troops  of  an  inferior  stamp,  and 
contemporary  experience  seemed  to  show  that  (if  losses  were 
accepted  as  inevitable)  good  and  resolute  troops  could  overpower 
the  defence,  even  in  face  of  the  rifle  and  without  the  aid  of  case 
shot.  But  a  revolution  was  at  hand. 

In  186  X  Moltke,  discussing  the  war  an  Italy,  wrote,  "  General 
Niel  attributes  his  victory  (at  Solferino)  to  the  bayonet.  But 
j^  that  does  not  imply  that  the  attack  was  often  followed 

by  a  hand-to-hand  fight.  In  principle,  when  one 
makes  a  bayonet  charge,  it  is  because  one  supposes 
that  the  enemy  will  not  await  it. . . .  To  approach  the 
enemy  closely ^  pouring  an  ejficacious  fre  into  him — as  Frederick 
the  Great's  infantry  did — is  also  a  method  of  the  offensive.**  This 
method  was  applicable  at  that  time  for  the  Prussians  alone,  for 
they  alone  possessed  a  breech-loading  firearm.  The  needle^gim 
was  a  rudimentary  weapon  in  many  respects,  but  it  allowed 
of  maintaining  more  than  twice  the  rate  of  fire  that  the  muzzle- 
loader  could  give,  and,  moreover,  it  permitted  the  full  use  of 
cover,  because  the  firer  could  lie  down  to  fire  without  having  to 
rise  between  every  round  to  load.  Further,  he  could  load  while 
actually  nmning  forward,  whereas  with  the  old  arms  loading 
not  only  required  complete  exposure  but  also  checked  movement. 
The  advantages  of  the  Prussian  weapon  were  further  enhanced, 
in  the  war  against  Austria,  by  the  revulsion  of  feeling  in  the 
Imperial  army  in  favour  of  the  pure  bayonet  charge  in  masses 
that  had  followed  upon  Magenta  and  Solferino. 

With  the  stiffly  drilled  professional  soldier  of  England,  Austria 
and  Russia  the  handiness  of  the  new  weapon  could  hardly  have 
been  exploited,  for  (in  Russia  at  any  rate)  even  skirmishers 
had  to  march  in  step.  The  Prussians  were  drilled  nominally  in 
accordance  with  regulations  dating  from  x8ia,  and  therefore 
suitable,  if  not  to  the  new  weapon,  at  least  to  the  *'  swarm  " 
fighting  of  an  enthusiastic  national  army,  but  upon  these  regula- 
tions a  mass  of  peace-time  amendments  had  been  superposed, 
and  in  theory  their  drill  was  as  stiff  as  that  of  the  Russians, 
ut,  as  in  France  in  1 793-1 796,  the  composition  of  their  army — 
rue  "  nation  in  arms  "—and  the  character  of  the  officers 


evolved  by  the  universal  service  system  saved  them  fnm  their 
regulations.  The  offensive  spirit  was  inculcated  as  ihocoo^hly 
as  elsewhere,  and  in  a  much  more  practical  fonn.  Dietridi  too 
Billow's  predictions  of  the  future  battle  of  "  skimiishets " 
(meaning  thereby  a  dense  but  irregular  firing  line)  had  capti- 
vated the  younger  school  of  officers,  while  King  WilliajB  and 
the  veterans  of  Napoleon's  wars  were  careful  to  -*■*'*» *^*  saal 
colunms  (sometimes  company '  columns  of  240  rifles,  b«t  quite 
as  often  half-battalion  and  battalion  columns)  as  a  solid  bad- 
ground  to  the  firing  line.  Thus  in  1866  (see  Seven  Weees* 
Wax),  as  Moltke  had  foreseen,  the  attacking  infantry  foa^t  iis 
way  to  dose  quarters  by  means  of  its  own  fire,  and  the  bayoeet 
charge  again  became,  in  his  own  words,  "  not  the  first,  but  the 
last,  phase  of  the  combat,"  immediatdy  succeeding  a  list 
burst  of  rapid  fire  at  short  range  and  carried  out  by  the  oooapaay 
and  battalion  reserves  in  dose  order.  Against  the  AostiiaBs, 
whose  tactics  alternated  between  U]q>repaitd  bayonet  roskes 
by  whole  brigades  and  a  passive  alow-firing  defensive,  vktocy 
was  easily  achieved. 

But  immediatdy  after  KSniggiitx  the  Frencii  amy  was 
served  out  with  a  breech-loading  rifle  greatly  sapecior  mevay 
respect  to  the  needle>gunt  and  after  four  ^ais'  tenskm  j^ta^ 
France  pitted  breech-kiader  against  breech-kMukr.  is  a* 
In  the  first  battles  (see  WOrth,  and  Hetz:  BaliUs) 
the  decision-seeking  spirit  of  the  **  armed  nation,*'  the 
inferior  range  of  the  needle>gttn  as  compared  with  that  of  the 
chassepot,  and  the  recollections  of  easy  triumphs  in  1864  and 
x866,  all  combined  to  drive  the  Cverman  infantry  forward  to 
within  easy  range  before  they  began  to  makeuse  d  theonwenpoEs. 
Thdr  powerful  artillery  would  have  sufficed  of  itsdf  to  cnal^ 
them  to  do  this  (see  Sedan),  had  they  but  waited  for  its  fire  to 
take  effect.  But  they  did  not,  and  tbey  suffered  aocordiB^. 
for,  owing  to  the  ineffectiveness  oi  thdr  rifle  between  1000  aad 
400  yds.  range,  they  had  to  advance,  as  the  Anstriaos  aad 
Russians  had  done  in  previous  wars,  without  fixing  a  shot.  la 
these  circumstances  their  formations,  whether  line  or  cnfamxa. 
broke  up,  and  the  whole  attacking  force  diaolved  into  fam 
irregular  swarms.  These  swarms  were  prartirany  nwnigHfr 
only  of  the  brave  men,  while  the  rest  huddkd  together  in  woods 
and  valleys.  When,  therefore,  at  last  the  firing  line  came  withaa 
400  or  500  yds.  of  the  French,  St  was  both  seveitdy  tried  aac 
numerically  weak,  but  the  fact  that  it  was  composed  of  the 
best  men  only  enabled  it  to  open  and  to  maintain  an  eflecti^ 
fire.  Even  then  the  French,  highly  disciplined  pcoiessiocal 
soldiers  that  they  were,  repeatedly  swq>t  them  back  1^  counter- 
strokes,  but  these  counterstrokes  were  subjected  to  the  fire  of 
the  German  guns  and  were  never  more  than  locaQy  and  momcsi* 
arily  effective.  More  and  more  German  infantry 
forward  to  support  the  firing  line,  and,  ISkt  its 
each  reinforcement,  losing  most  of  its  unwilUng 
advanced  over  the  shot-swept  ground,  ocmsisted 
of  really  determined  men,  and  dodng  on  the  firing 
it  forward,  sometimes  ao  yds.,  sometimes  100,  until  at  last  rapid 
fire  at  the  closest  ranges  dislodged  the  stubborn  defender 
Bayonets  (as  usual)  were  never  actually  used,  save  in  saddea 
encounters  in  woods  and  villages.  The  decisive  factots  were, 
first  the  superiority  of  the  Prussian  guns,  second^,  heavy  acd 
effective  fire  delivered  at  short  range,  and  above  all  the  Ugb 
moral  of  a  proportion  of  resolute  soldiers  who,  after  being  sub- 
jected for  hours  to  the  most  demoralizing  influences,  had  silj 
courage  left  for  the  final  dash.  These  three  factors,  in  spite  ol 
changes  in  armament,  rule  the  infantry  attack  oC  to-day. 

Infantby  TAcncs  simce  1870 

The  net  result  of  the  Franco-German  War  <m  inCantiy  tactk^ 
as  far  as  it  can  be  summed  up  in  a  siAsJe  phrase,  was  to  ciaast<r 
the  fire-fight  to  the  line  of  skirmishers.  Henceforward  the  nSd 
and  correct  sense  of  the  word  "  skirmishers  **  is  lost.  They  kavt 

*  The  Prussian  company  was  about  250  stnog  t 
"  Organization  ").  This  strength  was  adopted  after  18 
all  nations  which  adopted  univeml  service.    The 
companies. 
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Boihing  to  do  irith  a  "  ikinBiah,"  hot  ve  tbe  actual  organ  of 
battk,  and  thdr  old  duties  of  feeling  the  way  for  the  battle- 
lonnatioos  have  been  taken  over  by  "  scouts."  The  last-named 
were  not,  however,  fuUy  recognised  in  Great  Britain*  till  long 
after  the  war — ^not  in  fact  until  the  war  in  South  Africa  had 
shown  that  the  "  skirmisher  "  or  firing  line  was  too  powerful  an 
engine  to  be  emi^yed  in  mere  "  feeling."  In  most  European 
armies  "  combat  patrols,"  which  work  more  freely,  are  preferred 
to  scouts,  but  the  idea  is  the  same. 

The  fiie-fight  on  the  Une  of  skirmishers,  now  styled  the  firing 
Um€,  is  the  centre  of  gravity  of  the  modem  battle.  In  1870, 
owing  to  the  peculiar  circumstances  of  unequal  arma- 
ment, the  "  fire-fight "  was  insufficiently  developed 
and  uneconomically  used,  and  after  the  war  tacticians 
turned  their  attention  to  the  evolution  of  better  methods  than 
those  of  Worth  and  Gravelotte,  Europe  in  general  foUowing 
the  lead  of  Prussia.  Controversy,  in  the  eariy  stages,  took  the 
form  of  a  contest  between  "  drill "  and  "  individualism,"  irre- 
spective of  formations  and  technical  details,  for  until  about 
1890  the  materia]  efficiency  of  the  gun  and  Uie  rifle  remained 
very  moch  what  it  had  been  in  1870,  and  the  only  new  factor 
bearing  on  infantry  tactics  was  the  geoeral  adoption  of  a 
"  national  army  "  system  similar  to  Prussia's  and  of  rifles  equal, 
a»d  in  some  ways  superior,  to  the  chassepot.  All  European 
amies,  therefore,  had  to  consider  equality  in  artillery  power, 
equality  in  the  ballistics  of  rifles,  and  equal  intensity  of  fighting 
spirit  as  the  normal  conditions  of  the  next  battle  of  nations. 
Here,  in  fact,  was  an  equilibrium,  and  in  such  conditions  how 
was  the  attacking  infantry  to  force  Its  way  forward,  whether 
by  fire  or  movement  or  by  both?  France  sou^t  the  answer 
in  the  domain  of  artillery.  Under  the  guidance  of  General 
Lan^ois,  she  le-aeated  the  Napoleonic  hurricane  of  case-shot 
(repccsentcd  in  modem  conditions  by  time  shrapnel),  while 
from  the  doctrine  formed  by  Generals  Maillard  and  Bonnal  there 
came  a  system  of  infantry  tactics  derived  fundamentally  from 
the  tactics  of  the  Napoleonic  era.  This,  however,  came  later; 
for  the  moment  (viz.  from  1871  to  about  1890)  the  lead  in 
infantry  training  was  admittedly  in  the  hands  of  the  Prussians. 

German  officers  who  had  fought  through  the  war  had  seen 
the  operations,  generally  speaking,  either  foom  the  staff  officer's 
or  from  the  regimental  officer's  point  of  view.  To  the  former 
and  to  many  of  the  latter  the  most  indelible  impression  of  the 
battlefield  was  what  they  called  Matsen-DrUck^ergtrtum  or 
"  wholessle  skulking."  The  rest,  who  had  perhaps  in  most 
led  the  brave  remnant  of  their  companies  in  the  final 
ults,  believed  that  battles  were  won  by  the  individual 
soldier  and  his  rifle.  The  difference  between  the  two  may  be 
said  to  lie  in  this,  that  the  first  sought  a  remedy,  the  second  a 
method.  The  remedy  was  Jfitf,  the  method  extend  0fier. 

The  esctreme  statement  of  the  case  in  favour  of  drill  pure  and 
simple  is  to  be  found  in  the  famous  anonymous  pamphlet  A 
SMmmer  Nigkfs  Dream,  in  which  a  return  to  the  "  old  Prussian 
fire-disdpline  "  of  Frederick's  day  was  offered  as  the  solution 
of  the  problem,  how  to  give  "foe"  its  maximum  efficacity. 
Volleys  and  absolutely  mechanical  obedience  to  word  of  command 
represent,  of  course,  the  most  complete  ^iplication  of  fire-power 
that  can  be  conceived.  But  the  proposals  of  the  extreme 
dose-order  school  were  nevertheless  mody  pious  aspiratiocs, 
not  80  much  because  of  the  introduction  of  the  breechloader  as 
because  the  short-service  "  national "  army  can  never  be"  drilled  " 
in  the  Frederidan  sense.  The  proposals  of  the  other  school  were, 
however,  even  more  impracticable,  in  that  they  rested  on  the 
hypothesis  that  all  men  were  brave,  and  that,  consequently, 
all  that  was  necessary  was  to  teach  the  recruit  how  to  shoot 
and  to  work  with  other  individuals  in  the  squad  or  company. 
Disorder  of  the  firing  line  was  accepted,  not  as  an  unavoidable 
evil,  but  as  a  condition  in  which  individuality  had  full  play,  and 

*T1ie  1903  eifitioo  of  tnfaniry  TnimiHg  indeed  treated  the  new 
KOttU  as  a  chin  advanced  firing  Une,  but  in  1907,  at  which  date 
important  modificationa  began  to  be  nude  in  the  "  doctrine  "  of  the 
Britiih  Anny.  the  acouts  werecspresily  restricted  to  the  old-faahioned 
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as  dense  swarm  formations  were  quite  as  vulnerable  as  an 
ordinary  line,  it  was  an  easy  step  from  a  thick  line  of  "individuals" 
to  a  thin  one.  The  step  was,  in  fact,  made  in  the  middle  of  the 
war  of  1870,  though  it  was  hardly  noticed  that  extension  only 
became  practicable  in  proportion  as  the  quality  of  the  enemy 
decreased  and  the  Germans  became  arrlimatisfd  to  fire. 

Between  these  extremes,  a  nraderate  school,  with  the  emperor 
William  (who  had  more  experience  of  the  human  being  in  battle 
than  any  of  his  officers)  at  its  head,  vptol  a  few  years  in  groping 
for  dose-order  formations  which  admitted  of  contrtd  without 
vulnerability,  then  laid  down  the  prindple  and  studied  the 
method  of  dcvek>ping  the  greatest  fire-power  of  which  short- 
service  infantry  wss  supposed  cspable,  ultimately  combined 
the."  drill "  and  teaching  ideas  in  the  German  infantry  regula- 
tions of  z888,  which  at  last  abolished  those  of  i8xa  with  their 
multitudinous  amendments. 

The  necessity  for  "  trarhing  "  arose  partly  out  of  the  new 
ctmditions  of  service  and  the  relative  rarity  of  wars.     The 

soldier  could  no  longer  leam  the  ordinary  rules  of 

safety  in  action  and  comfort  in  Uvouac  by  experience,  •#  is* 
and  had  to  be  taught  But  it  was  stiU  more  the  new  ■■<■'■ 
conditions  of  fighting  that  demanded  careful  individual  **'"*•  ^ 
training.  Of  old,  the  professional  soldier  (other  than  the  man 
bdonging  to  light  troops  or  the  ground  scout),  was,  roughl} 
speakLig,  dther  so  far  out  of  immediate  danger  as  to  preserve 
his  ressoning  faculties,  or  so  deep  in  battle  that  he  became  the 
unconsdous  sgent  of  his  inborn  or  acquired  instincts.  But  the 
increased  range,  of  modem  arms  prolonged  the  time  of  danger, 
and  although  (judged  by  casualty  returns)  the  losses  to-day 
are  far  less  than  those  which  any  regiment  of  Frederick's  day 
was  expected  to  face  without  ffinching,  and  actual  fitting  is 
apparently  spasmodic,  the  period  in  which  the  individual 
soldier  is  subjected  to  the  fear  of  bullets  is  greatly  increased.' 
Zorndorf,  the  most  severe  of  Frederick's  battles,  lasted  seven 
hours,  Vionville  twdve  and  Wdrth  deven.  The  battle  of  the 
future  in  Europe,  without  bdng  as  prolonged  as  Liao-Yang,' 
Shaho  and  Mukden,  will  still  be  undeddcd  twenty-four  hours 
after  the  advanced  guards  have  ta^en  contact  Now,  for  a  great 
part  of  this  time,  the  ''old  Prussian  fire-disdpline,"  which 
above  all  aims  at  a  rapid  decision,  will  be  not  only  unnecessary, 
but  actually  hurtful  to  the  progress  kA  the  battle  as  a  whole. 
As  in  Napoleon's  day  (for  reasons  presently  to  be  n^ntioned) 
the  battle  must  resolve  itself  into  a  preparative  and  a  decisive 
phase.*  In  the  last  no  commander  could  desire  a  better  instru- 
ment Qi  such  were  attainable  with  the  armies  of  to-day)  than 
Frederick's  forged  sted  machirke,  in  which  every  company  was  a 
human  mitrailleuse.  But  the  preparatory  combat  not  only 
will  be  long,  but  also  must  be  grsduated  in  intensity  at  different 
times  and  places  in  accordance  with  the  commander's  will, 
and  the  Frederidan  battalion  only  attained  its  mechanical 
perfection  by  the  absolute  and  permanent  submergence  of  the 
individual  qiudities  of  each  soldier,  with  the  result  that,  although 
it  furnished  the  maximum  effort  in  the  minimum  time,  it  was 
tisdess  once  it  feU  apart  into  ragged  groups.  The  individual 
spirit  of  earnestness  and  intelligence  in  the  use  of  ground  by 
small  fractions,  which  jn  Napoleon's  day  made  the  comb<U 
d'usure  possible,  was  necessarily  unknown  in  Frederick's.  On 
the  other  hand,  graduation  implies  control  on  the  part  of  the 
leaders,  and  this  the  method  of  irregular  swarms  of  individual 
fighters  imagined  by  the  (jerman  progressives  merdy  abdicates^ 
At  most  such  swarms*-however  dose  or  extended— can  only 
be  tolerated  as  an  evil  that  no  human  power  can  avert  when  the 
battle  has  readied  a  certain  stage  of  intensity.  Even  the  latest 
German  Infantry  Training  (1906)  is  explidt  on  this  point  "  It 
must  never  be  forgotten  that  the  obligation  of  abandoning 
dose  order  is  an  evil  which  can  often  be  avoided  when  "  &c  &c 
(par.  343).  The  consequences  of  this  evil,  further,  are  actually 
las  serious  in  proportion  as  the  troops  are  well  drilled— not  to 

*  This  b  no  new  thing,  but  bdongs.  irrespective  of  armament,  to 
the  "  War  of  maaaea."  The  king  of  Prusaia't  fighting  instructions 
of  the  loth  of  August  1813  lay  down  the  prindple  as  deariy  as  any 
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an  unnecessary  and  unattainable  ideal  of  mechanical  perfection, 
but  to  a  state  of  instinctive  seif-control  in  danger.  Drill,  there- 
fore, carried  to  such  a  point  that  it  has  eliminated  the  bad  habits 
of  the  recruit  without  detriment  to  his  good  halnts,  is  still  the  true 
basis  of  all  military  training,  whether  training  be  required  for  the 
swift  controlled  movements  of  bodies  of  infantry  in  dose  order, 
for  the  cool  and  steady  fire  of  scattered  groups  of  skirmishers, 
or  for  the  final  act  of  the  resolute  will  embodied  in  the  "  decisive 
attack."  Unfortunately  for  the  solution  of  infantry  problems 
"  drill  "  and  "  dose  order  "  are  often  confused,  owing  chiefly 
to  the  fact  that  in  the  1870  battles  the  dissolution  of  dose  order 
formations  practically  meant  the  end  of  control  as  control  was 
then  understood.  Both  the  material  and  objective,  and  the 
inward  and  spiritual  significances  of  "drill"  are,  however, 
imlependent  of  "dose  order."  In  fact,  in  modem  history, 
when  a  resolute  general  has  made  a  true  dectstve  attack  with 
half-drilled  troops,  he  has  generally  arrayed  them  in  the  closest 
possible  formations. 

I  Drill  is  the  military  form  of  education  by  rraecition  and  association 
(see  G.  le  Bon,  Psyckologie  de  Viducatum).  Materially  it  consists  in 
D^^  exercises  frequently  repeated  by  bodies  01  soldiers  with 

a  view  to  ensuring  the  harmomous  action  of  each  indi- 
vidual in  the  work  to  be  performed  by  the  mass— in  a  word,  re- 
hearsals. PhysKal  "  drill ''  is  based  on  physioloey  and  symnastKS, 
and  aims  at  the  development  of  the  physique  and  the  individual  will 
power.'  But  the  psycnological  or  moral  is  incomparably  the  most 
important  side  of  oriu.  It  is  the  method  or  art  of  discipline.  Neither 
adi-contrcJ  nor  devotion  in  the  face  of  imminent  danger  can  as  a  rule 
come  from  individual  reasoning.  A  commander-in-chief  keeps 
hinuelf  free  from  the  contact  with  the  turmoil  of  battle  so  long  as 
he  has  to  cakulate,  to  study  reports  or  to  manoeuvre,  and  com- 
manders of  lower  grades,  in  proportion  as  their  duty  brings  them 
into  the  midst  of  <bngcr,  are  subjected  to  greater  or  less  dibturbin^ 
infliMnces.  The  man  in  the  fighting  line  where  the  daneer  is  greatest  u 
altogether  the  slave  of  the  unconscious.  Overtaxed  iniantry,  whether 
defeated  or  successful,  have  been  observed  to  present  an  appearance 
of  absolute  insanity.  It  is  true  that  in  the  special  case  of  great  war 
experience  reason  resumes  part  of  its  dominion  in  proportion  as  the 
fignt  becomes  the  soldier's  habitual  milieu.  Thus  towards  the  end  of 
a  long  war  men  become  skilful  and  cunning  individual  fighters; 
sometimes,  too.  feelings  of  respect  for  the  enemy  arise  and  lead  to 
Interchange  of  courtesies  at  the  outposts,  and  it  has  also  been 
noticed  that  in  the  last  stage  of  a  long  waur  men  are  less  inclined  to 
sacrifice  themselves.  All  this  is  "  reason  "  as  a^nst  inborn  or 
inbred  "  instinct."  But  in  the  modem  worid.  which  is  nonnally  at 
peace,  some  method  must  be  found  of  ensuring  that  the  peace- 
trained  soldier  will  carry  out  his  duties  when  his  reason  is  sub- 
merged. Now  we  know  that  the  constant  re^tition  of  a  certain 
act.  whether  on  a  given  impulse  or  of  the  individual's  own  volition, 
will  eventually  make  the  performance  of  that  act  a  reflex  action. 
For  this  reason  peace-drilled  troops  have  often  defeated  a  war- 
trained  enemy,  even  when  the  motives  for  fighting  were  equally 
powerful  on  each  side.  The  mechanical  performance  of  movements, 
and  loading  and  firing  at  the  enemy,  under  the  most  disturbing 
conditions  can  be  ensured  by  bringing  the  required  self-control  from 
the  domain  of  reason  into  that  of  instinct.  ViducaHon."  says  le 
Bon,  "  est  Part  de/aire  passer  le  conscient  dans  rinconscienL"  Lastly, 
the  instincts  of  the  recruit  being  those  special  to  his  race  or  nation, 
which  are  the  more  powctful  because  they  are  operative  through 
many  generations,  it  is  the  drill  sergeant's  business  to  bring  about. 
by  disuse,  atrophy  of  the  instincts  which  militate  against  soldierly 
efficiency,  and  to  develop,  by  constant  repetition  and  mcial  pre- 
paration, other  useful  instincts  which  the  Englishman  or  Frenchman 
or  German  does  not  as  such  possess.  In  short,  as  regards  infantry 
training,  there  is  no  real  distinction  between  drill  and  education,  save 
in  so  far  as  the  latter  term  covers  instruction  in  small  details  of  field 
service  which  demand  alertness,  direwdness  and  technical  know- 
ledge (as  distinct  from  technical  training).  As  understood  by  the 
controversialists  of  the  last  generation,  drill  was  the  antithesis  of 
education.  To-day,  however,  the  principle  of  education  having 
prevailed  agunA  the  old-fashioned  notion  of  drill,  it  has  been  dis- 
covered that  after  all  drill  is  merdy  an  intcndve  form  of  education. 
This  discovery  (or  rather  definition  and  justification  of  an  existing 
empirical  rule}  is  attributable  chiefly  to  a  certain  sdioot  of  French 
officers,  who  seized  more  rapidly  than  dvilians  the  significance  of 
modem  psycho-physiology.  In  tndr  eyes,  a  military  body  possesses 
in  a  more  marked  degree  than  another,  the  primary  requisite  of  the 
"  psychpbgical  crowd,"  studied  by  Gustave  le  Bon,  viz.  the  orienta- 
tion of  the  wills  of  each  and  all  members  of  the  crowd  in  a  determined 
direction. .  Such  a  crowd  generates  a  collective  will  that  dominates 
the  wiUs  of  the  individuals  composing  it.    It  coheres  and  acts  on  the 

•  In  the  British  Service,  men  whose  nerves  betray  them  on  the 
ahqotii^  range  are  ordered  more  gymnastics  iMuskdry  Repdatious, 
1010). 
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common  property  of  all  the  imdhcts  and 

shares.^   Further  it  tends  to  extremes  of 

this  bdng  particularly  marked  in  the  military  crowd 

reacts  to  a  stimulus.  'The  last  b  the  keynote  of  the  whole 

infantry  training  as  also,  to  a  lesKr  degree,  ci  that  of  the  o 

The  ofncer  can  be  regarded  pnctically  as  a  hypnotist  playiac 

the  unconscious  activities  of^his  subject.    In  tne  lower 

immaterial  whether  reason,  caprice  or  a  fresh  set  of 

lated  by  an  outside  authority,  set  in  motioo  the  ** 

true  leader,  whatever  the  provenance  of  hu  **  mtggptaon, 

effective  by  dominating  the  *'  psychological  crowd  "  that  he 

On  the  other  hand,  if  he  faib  to  do  so,  he  is  himself  dominated  by 

uncontrolled  will  o(  the  crowd,  and  although  leaderleas  mobs  ~ 

times  shown  extreme  heroism,  it  is  far  more  tmial  to  find  t 

verting  to  the  primitive  instinct  of  brutality  or  panic  fear.    A 

therefore,  or  a  raw  regiment,  requires  greater  powers  ef 

in  its  leader,  whereas  a  thorough  course  of  drill  tunes  the  ** 

to  respond  to  the  stimulus  that  average  officers  can  apply. 

So  far  from  diminishing,  drill  has  increased  in  imporuocc 
under  modem  conditions  of  recruiting.  It  has  merdy 
in  form,  and  instead  of  being  repressive  it  has  become  edi 
The  force  of  modem  short-service  troops,  as  troops,  is  far 
spent  than  that  of  the  old-fashioned  automatic  rcgiii>cot%  wfaike 
the  reserve  force  of  its  component  parts,  rrmaining  after  the 
dissolution,  is  far  higher  than  of  okL  But  this  UDOoairoOed 
force  is  liaJble  to  panic  as  well  as  amenable  to  an  «"*r"f^*  oi 
self-sacrifice.  In  so  far,  then,  it  is  necessary  to  adopt  the  catcb- 
word  of  the  BOlow  school  and  to  "  oiganize  disorder,**  and  the 
only  known  method  of  doing  so  is  drill.  "  Individanlisci " 
pure  and  simple  had  certainly  a  brief  reign  durinc  and  a/ccr 
the  South  African  War,  especially  in  Great  Britain,  and  boch 
France  and  Germany  coquetted  with  "  Boer  tactics,*^  vaziI 
the  Russo-Japanese  war  brought  military  Europe  back  to  the 
old  prindples. 

But  the  South  African  War  came  prcdsdy  at  the  point  of  tisK 
when  the  controverses  of  1870  had  crystallized  into  a  iom  of 
tactics  that  was  not  suitable  to  the  conditions  of  thai 
war,  while  about  the  same  time  the  relations  of  infantry 
and  artillery  underwent  a  profound  change.  As  ifte^ 
regards  the  South  African  War,  the  dear  atmosphere, 
the  trained  sight  of  the  Boers,  and  the  alternation  of  level 
and  high  concave  kopjes  which  constituted  the  usual  battle6e:d, 
made  the  front  to  front  infantry  attacks  not  merdy  difficult  bui 
almost  impossible.  For  years,  indeed  ever  since  the  Peninsviar 
War,  the  tendency  of  the  Briti^  army  to  deploy  eaiiy  haj 
afforded  a  handle  to  European  critics  of  its  tactical  metlmds. 
It  was  a  tendency  that  survived«with  the  rest  of  the 
tradition.  But  in  South  Africa,  owing  to  the  ^>ecial 
of  the  defenders,  which  denied  to  the  assailant  all  reliable 


tionsof  the  enemy's  strength  and  positions,  thisearly  deployuKBt 
had  to  take  a  non-committal  form — viz.  many  successi^-e  iiaes 
of  skirmishers.  The  application  of  this  form  was,  indeed,  osa^ 
easy  by  the  openne»  of  the  groimd,  but  like  all  "  scheoiatic  " 
formations,  open  or  close,  it  could  not  be  maintained  under  £xe. 
with  the  spedal  disadvantage  that  the  extensions  were  ao  wide 
as  to  make  any  manoeuvring  after  the  fight  had  cieared  itp  a 
situation  a  practical  impossibility.  Hence  some  prot&muiaei 
idea  of  an  objective  was  an  essential  preliminary,  and  ns  tW 
Boer  mounted  infantry  hardly  ever  stood  to  defend  any  panacslax 
position  to  the  last  (as  they  could  always  renew  the  ^ght  at  aoEse 
other  point  in  thdr  vast  territory),  the  preconceived  idea  was 
always,  after  the  early  battles,  an  envelopment  in  wiach  the 
troops  told  off  to  the  frontal  holding  attack  were  required,  not  to 
force  their  advance  to  its  logical  condusion,  but  to  ke^  the  ^^ 
alive  until  the  flank  attack  made  itself  fdt.  The  poncipai 
tendency  of  British  infantry  tactics  after  the  Boer  Wj 
therefore  quite  naturally,  under  European  as  wcQ  i 
conditions,  to  deploy  at  the  outset  in  great  depth,  ve.  in 
lines  of  skirmishers,  each  line,  when  within  about  1400  >«^  of 
the  enony's  position,  extending  to  intervab  of  to  to  >o 
between  individuals.  The  reserves  were  strong  and  their 
ance  was  well  marked  in  the  1902  training  mannal,  b«t 
functions  were  rather  to  extend  or  feed  the  firing  fine,  to 
as  a  rallying  point  in  case  of  defeat  and  to  take  up  the 
(par.  320,  Infantry  Trainingt  1902),  than  to  form  the 
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a  dednve  attack  framed  by  the  commander-in-chief  after 
"fflgaging  everywhere  and  then  seeing"  as  Napoleon  did. 
The  190$  rcgalations  adhered  to  this  theory  of  the  attack  in  the 
main,  only  modifying  a  number  of  tactiad  prescriptions  which 
had  not  proved  satisfactory  after  their  transplantation 
from  South  Africa  to  Europe,  but  after  the  Russo- 
Japanese  War  a  series  of  important  amendments  was 
isned  which  gave  greater  force  and  still  greater  ehis- 
tidty  to  the  attack  procedure,  and  in  1909  the  tactical 
"  doctrine  "  of  the  British  army  was  definitively  formulated  in 
FidiStnict  SUpdatumSt  paragraph  102,  of  which  after  enumerat- 
tog  the  advantages  and  disadvantages  of  the  "preconceived 
idn  "  qrstem,  Idd  it  down,  as  the  normal  procedure  of  the 
British  Am^,  thai  the  general  should  "  obtain  the  decision  by 
wummtnre  oHthehattUJkU  with  a  Urge  general  reserve  maintained 
io  his  own  hand  "  and  "  strile  with  kis  reurve  at  the  rigfit  place 
OMdHme." 

*  The  rehabilitation  of  the  Napoleonic  attack  idea  thus  frankly 
accepted  in  Great  Britain  had  taken  place  in  France  several 
ytan  before  the  South  African  War,  and  neither  this  war  nor 
that  in  Manchuria  effectively  shook  the  faith  of  the  French  army 
in  the  piindple,  whfle  on  the  other  hand  Germany  remains 
faithful  to  the  "preconceived  idea,"  both  in  strategy  and 
tactics.*  This  essential  difference  in  the  two  rival  "  doarines  " 
is  intimately  connected  with  the  revival  of  the  Napoleonic 
artillery  attack,  in  the  form  of  concentrated  time  shrapnel. 

•  The  Napoleonic  aitillery  frnparation,  lt>  will  be  remembered,  was 
a  bt  of  overwhelming  intenaity  ddivered  against  the  selected  |>oint 
of  the  enemy's  positioa,  at  the  moment  of  the  maaied  and  deoave 
•Mault  of  the  reserves.  In  Napoleon's  time  the  artillciy  went  in  to 
within  300  or  400  yds.  range  for  this  act,  i«.  in  front  of  the  infantry, 
whescas  now  the  guns  fire  over  the  heads  of  the  infantry  and  con- 
centrate iheOs  instead  of  guns  on  the  vital  point.  The  principle  is, 
Iwwsver,  the  same.  A  model  infantry  attack  in  the  flapolcpnic 
■unacr  was  that  of  Okasski's  brigsde  on  the  Temyama  hifl  at  the 
battle  of  Shaho.  described  by  Sir  Ian  Hamilton  in  his  Staf  Officer's 
Scrmp-Beek.  The  Japanese,  methodical  and  cautious  as  toey  were, 
only  sanctioned  a  pure  open  force  asmolt  as  a  last  resort.  Then  the 
brigadier  Okaaaki,  a  peailiariy  resolute  leader,  arnyed  his  brigsde 
ia  a  *'  schematic  "  attack  formatk>n  of  four  lines,  the  first  two  in 
single  mk,  the  third  in  line  and  the  fourth  in  company  columns. 
Covocd  by  a  powerful  converging  shiapnd  fire,  the  brigsde  covered 
the  fint  900  yds.  of  open  plain  without  Bring  a  sobc  Then,  however, 
it  disappieared  from  s^t  amongst  the  hoiues  of  a  village,  and  the 

Ectators  watched  the  thousswb  of  flashes  frinnng  the  furthe/  edge 
t  indkated  a  fire-fight  at  decisive  lange  (the  Temyama  was  about 


600  yds.  beyond  the  houses).  Forty  ounotes  passed,  and  the  army 
oommaBder  Kuroki  saM.  '*  He  cannot  go  forward.  We  are  in  check 
to-^y  all  along  the  line.**  But  at  that  moment  Okasaki's  men,  00 
longer  io  a  "  schematic  "  formatkin  but  in  many  irregulariy  disposed 
giuupe  some  of  a  dosen  men  and  some  of  seventy^  some  widely 
cstcmled  and  some  practically  in  dose  order— rushed  forwaid  at  full 
■wed  over  600  yds.  of  open  ground,  and  stormed  the  Tersyama  with 

the  bayonet. 

Sodi  an  attack  as  that  at  the  battle  of  Shaho  is  rare,  but  to 
it  has  always  been  with  masterpieces  of  the  art  of  war.  We  have 
only  to  multiply  the  front  of  attack  by  two  and  the 
forces  engaged  by  five — and  to  find  the  resolute 
general  to  lead  them— to  obtain  the  ideal  decisive 
attack  of  a  future  European  war.  Instead  of  the  bare 
open  plain  over  which  the  advance  to  dedsive  range  was  made, 
a  European  general  would  in  most  cases  dispose  of  an  area 
of  spinneys,  farm-houses  and  undulating  fields.  The  schematic 
appfoach-march  would  be  replaced  in  France  and  England 
by  a  forward  movement  of  bodies  in  dose  order,  bandy 
cnou^  to  utiliae  the  smallest  covered  ways.  Then  the  fire 
of  both  infantry  and  artiUety  wouki  be  augmented  to  its 
Biaiinium  intensity,  overpowering  that  of  the  defence,  and 
the  whole  of  the  troops  opposite  the  point  to  be  stormed  would. 
be  thrown  forward  for  the  bayonet  charge.  The  formation  for 
■  In  1870  the  **  preconceived  idea  '*  was  prsctkally  confined  to 
flCratcgy.  and  the  tactical  improviaationt  of  the  Germans  themselves 
deranged  the  execution  of  the  plan  quite  at  often  as  the  act  of  the 
cttcmy.  Of  bte  years,  therefore,  the  preconceived  idea  "  has  been 
imfioaed  on  tactics  also  in  that  country.  ^>ecial  care  and  study  is 
given  to  the  once  despiaed  "  eariy  deployments  "  in  caaea  where  a 
Ddht  is  part  of  the  **  idea,"  and  to  the  difficult  problem  of  breaking 
oB  the  action,  when  it  takca  a  form  that  is  incompatible  with  the 
of  the  main  scheme. 


this  scarcdy  matters.  What  is  important  is  speed  and  the 
will  to  conquer,  and  for  this  purpose  small  bodies  (sections, 
half-companies  or  companies),  not  in  the  dose  order  of  the  drill 
book  but  grouped  closely  about  the  leader  who  inspires  and 
controls  them,  are  as  potent  an  instrument  as  a.  Frederidan 
line  or  a  Napoleonic  cdumn. 

Controversy,  In  fact,  does  not  turn  altogether  on  the  method 
of  the  assault,  or  even  on  the  method  of  obtaining  the  fire- 
superiority  of  guns  and  rifles  that  justifies  it.  Although  one 
nation  may  rdy  on  its  guns  more  than  on  the  rifles,  or  vice  versa, 
all  are  a^eed  that  at  decisive  range  the  firing  line  should 
contain  as  many  men  as  can  use  their  rifles  effectually.  Perhaps 
the  most  diq>uted  point  is  the  form  of  the  "  approach-march," 
viz.  the  dispositions  and  movements  of  the  attacking  infantry 
between  about  1400  and  about  600  yds.  from  the  position  of 
the  enemy. 

The  condition  of  the  assailant's  infantry  when  it  reaches 
decisive  ranges  is  Uugdy  governed  by  the  efforts  it  has  expended 
and  the  losses  it  has  suffered  in  its  progress.  Some- 
times even  after  a  firing  line  of  some  strength  has  been  ?*y 
established  at  decisive  range,  it  may  prove  too  difficult 
or  too  costly  for  the  supports  (sent  up  from  the  rear 
to  replace  casualties  and  to  augment  fire-power)  .to  make  their 
way  to  the  front.  Often,  again,  it  may  be  within  the  commander's 
intentions  that  his  troops  at  some  particular  point  in  the  line 
should  not  be  committed  to  dedsive  action  before  a  given 
time — perhaps  not  at  all.  It  is  obvious  then  that  no  "  normal " 
attack  procedure  which  can  be  laid  down  in  a  drill  book  (though 
from  time  to  time  the  attempt  has  .been  made,  as  in  the  French 
regulations  of  1875)  can  meet  all  cases.  But  here  again,  though 
all  armies  formally  and  explidtly  condemn  the  normal  atta^ 
each  has  its  own  well-marked  tendencies. 

The  German  regulations  of  1906  define  the  offensive  as 
"transporting  fire  towards  the  enemy,  if  necessary  t6  his 
immediate  proximity";  the  bayonet  attack  "con-  onM* 
firms  "  the  victory.  Every  attack  begins  with  deploy-  v*vs  , 
ment  into  extended  order,  and  the  leading  line  a»'*y 
advances  as  dose  to  the  enemy  as  possible  before 
opening  fire.  In  groiud  offering  cover,  the  fifing 
line  has  practically  its  matimum  density  at  the  outset.  In 
open  ground,  however,  half-sections,  groups  and  individuals, 
widely  spaced  out,  advance  stealthily  one  after  the  other 
till  all  are  •»  position.  It  is  on  this  position,  called  the 
"first  fire  position"  and  usually  about  1000  yds.  from  the 
enemy,  that  the  full  force  of  the  attack  is  deployed,  and  from 
thb  position,  as  simultaneously  as  possible,  it  opens  the  fight 
for  fire-superiority.  Then,  eadi  unit  covexing  the  advance  of 
its  neighbours,  the  whole  line  fights  its  way  by  open  force  to 
within  charging  distance.  If  at  any  point  a  decision  is  not 
desired,  it  is  deliberately  made  impossible  by  employing  there 
such  small  forces  as  possess  no  offensive  power.  Where  the 
attack  is  intended  to  be  pushed  home,  the  infantry  units  employed 
act  as  far  as  possible  simultaneomdyi  resdutdy  and  in  great 
force  (see  the  German  Infantry  RtgntaHons,  1906,  ||  324 
et  seq.).. 

While  in  Germany  movement "  transports  the  fire,"  in  France 
fire  is  regarded  as  the  way  to  make  movement  possible.  It  Is 
considered  (see  Grandmaison,  Dressage  de  Vinfanterie)  that  a 
premature  and  excessive  depkiyment  enervates  the  attack, 
that  the  ground  (t.e.  covered  ways  of  approach  for  small  columns, 
not  for  troops  showing  a  fire  front)  should  be  used  as  long  as 
possible  to  march  "  en  troupe  "  and  that  a  firing  line  should  only 
be  formed  when  it  is  impossible  to  progress  without  acting  upon 
the  enemy's  means  of  resisUnce.  Thereafter  each  unit,  in  such 
order  as  its  chief  can  keep,  should  fight  its  way  forward,  and 
hdp  others  to  do  so— like  Okasaki's  brigade  in  the  last  stage  of 
its  attack— iitilizing  bursts  of  fire  or  patches  of  wood  or  depres- 
sions in  the  ground,  as  each  is  profitable  or  available  to  assist 
the  advance.  "  From  the  moment  when  a  fighting  unit  is 
'  uncoupled,'  its  actk>n  must  be  ruled  by  two  conditions,  and 
by  those  only:  the  one  material,  an  object  to  be  reached;  the 
other  moral,  the  will  to  reach  the  object.' 
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Hie  Britiah  Field  Senue  RepdaHmu  of  1909  are  in  spirit 
more  closely  allied  to  the  French  than  to  the  German.  "  The 
dimaz  of  the  infantry  attack  is  the  assault,  which  is  made  possible 
by  superiority  of  fire  "  is  the  principle  (emph«sir.fd  in  the  book 
itself  by  the  use  of  conspicuous  type),  and  a  "  gradual  hmUini 
up  of  Ae  firiMg  line  witkin  dose  range  of  the  position/'  coupled 
with  the  dosot  artillery  support,  and  the  final  blow  of  the 
reserves  delivered  "  unexpectedly  and  in  the  greatest  possible 
strength  "  are  indicated  as  the  means.^ 

The  d^ence,  as  it  used  to  be  understood,  needs  no  description. 
To-day  in  all  armies  the  defence  is  lodied  upon  not  as  a  means 
of  winning  a  battle,  but  as  a  means  of  temporiang 
and  avoiding  the  decision  until  the  commander  of 
the  defending  party  is  enabled,  by  the  general  military  situation 
or  by  the  course  and  results  of  the  defensive  battle  itself,  to 
take  the  offensive.  In  the  British  Field  Service  Resntations  it 
is  laid  down  that  when  an  army  acts  on  the  defensive  no  less 
than  half  of  it  should  if  possible  be  earmarked,  suitably  posted 
and  pUced  under  a  sin^e  commander,  for  the  purpose  of  deliver- 
ing a  decisive  counter-attack.  The  object  of  the  purely  defensive 
portion,  too,  is  not  merely  to  hcAd  the  enemy's  firing  line  in 
check,  but  to  drive  it  bade  so  that  the  enemy  may  be  forced 
to  use  up  his  local  reserve  resources  to  keep  the  fij^t  alive.  A 
firing  line  covered  and  steadied  by  entrenchments,  and  restless 
local  reserves  ever  on  the  look-out  for  opportunities  of  partial 
counterstrokes,  are  the  instruments  of  this  policy. 

•  A  word  must  be  added  on  the  use  of  entrenchments  by  infantry, 
a  subject  the  technical  aspect  of  which  b  fully  dealt  with  and  illns- 
trated  in  FoRTincATiON  and  Siscbcraft  :  Field  D^ences. 
Entrenchments  of  greater  or  leas  strength  by  themselves 
have  always  been  used  by  infantry  on  the  defensive, 
Jlv  in  the  wars  of  position  of  the  17th  and  i8th  centuries. 
In  the  Napoleonic  and  modem  "  wars  of  movement,"  they  are  r&> 
garded,  not  as  a  passive  defence — they  have  long  ceased  to  present 
a  phyncal  barrier  to  aamult — but  as  fire  positions  so  prepared  as 
to  be  defensible  by  relatively  few  men.  Their  purpose  is,  by  eoom^ 
miriilff  force  elsewhere,  to  give  the  maximum  stret^gth  to  the  troops 
told  off  for  the  counter-offensive.  In  the  later  stages  of  the  American 
Gvil  War,  and  also  in  the  Russo* Japanese  War  of  1004-1905— each 
in  its  way  an  example  of  a  "  war  of  positions  "—the  assailant  has 
also  made  use  of  the  methods  of  forti6cation  to  secure  evoy  suc- 
cessive step  of  progress  in  the  attack.  The  usefulness  and  limitations 
of  this  procedure  are  defined  in  generally  samilar  terms  in  the  most 
recent  training  manuals  of  nearly  every  European  army.  Section 
136,  f  7  of  the  British  Infantry  Trainif^  (1905*  amended  1907) 
says:  During  the  process  of  establishing  a  superiority  of  fire, 
successive  fire  poations  will  be  occupied  by  the  firing  line.  Ara  rule 
those  affording  natural  cover  will  be  chosen,  but  if  none  exist  and  the 
intensity  of  tSe  hostile  fire  preclude  any  immediate  further  advance, 
it  may  be  expedient  for  the  firing  line  to  create  some.  This  hastily 
constructed  protection  will  enable  the  attack  to  cope  with  the 
defender's  fire  and  thus  prepare  the  way  for  a  farther  aclvance.  The 
construction  of  cover  during  an  attack,  however,  will  entail  delay 
and  a  temporary  loss  of  fire  effect  and  skonld  therefore  be  resorted  to 
only  when  absolntdy  necessary.  ...  As  soon  as  poarible  the  advance 
should  be  resumed,  &c"  .The  German  regulations  are  as  follows 
(infantry  Tratnini,  1906,  f  313) :  *'  In  the  oiFenaive  the  entrenching 
tool  may  be  used  where  it  is  desired,  for  the  moment,  to  content  ooe^ 
self  with  maintaining  the  ground  gained.  .  .  .  The  entrenching  tool 
is  only  to  be  used  with  the  greatest  circumspection,  because  of  the 
great  difficulty  of  getting  an  extended  line  to  go  forward  under  fire 
when  it  has  eimended  much  effort  in  diggii»  cover  for  itself.  The 
construction  01  trenches  must  never  paralyze  the  desire  for  the 
irresi^ble  advance,  and  ahem  all  mna  not  kill  tie  spirit  of  the 
affenstee, 

OtGANIZanON  AND  EQUIFKnCT 

The  organisation  of  infantry  varies  rather  more  than  that  of  other 
arms  in  different  countries.  Taking  the  British  «ystem  first,  the 
battalion  (and  not  as  elsewhere  the  regiment  of  two,  three  or  more 
battalions)  is  the  administrative  and  manceuvre  unit.  It  is  about 
1000  strong,  and  is  commanded  by  a  lieutenant-colonel,  who  has  a 
niajor  and  an  adjutant  (captain  or  lieutenant)  to  assist  him.  and  an 
officer  of  Heutenant's  or  captain's  rank  (almost  invariably  pro« 
moted  from  the  tanks),  sty  fed  the  auartemnster,  to  deal  with 
supplies,  clothing,  &c.  There  are  eignt  companies  of  a  nominal 
strength  ojf  about  120  each.    These  are  commanded  by  captains  (or 


*  In  February  1910  a  new  Infantry  Training  was  said  to  be  in 
preparation.  The  l.T.  of  1905  is  in  some  degree  incompatible  with 
the  later  and  ruling  doctrine  of  the  F.S.  Regulations,  and  in  the, winter 
of  1909  the  Army  Council  issued  a  memorandum  drawing  attention 
to  the  different  conceptions  of  the  decisive  attack  as  emlxxiied  in  the 
•*  and  as  revealco  in  manceuvre  procedure. 
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by  junior  majors),  and  eadh  captain  has  or  should  have 
tenants  or  second  lieutenants  to  assist  him. 
Great  Britain  distributed  to  the  battalions  and 
permanent  batteries^    In  additioo  there 
details,  such  asordedv-room  staff,  < 
ambulance  men.    The  company  is  divided  into  four 
thirty  men  each  and  commanded  by  sergeants.    A  half- 
two  sections  is  under  the  control  of  a  subaltern  officer, 
aubdivisaoo  of  the  section  into  two  "  squads 
numbers  are  Inniffident  to  warrant  it.     In 
the  captain's  principal  assistant  is  the  colour- 
sergeant,  who  b  not  assigned  to  a  section  commaiKL 
colonel,  the  senior  major  and  the  adjutant  are 
commanding  officer  is  assisted  by  a  battalion  staff,  at  tjhe  bead 
which  is  the  adjutanL    The  sergeant-major  holds  a 
from  the  ncretary  of  state  for  war,  as  does  the  bandmaster, 
members  of  the  battalion  staff  are  noD-oommisBioaed 
appointed  by  the  commanding  officer.    The  moat  importam  of  i 
is  the  quartermaster^stigeant,  who  is  the  assistant  of  tfai 
master.    The  two  cokwn  ("  king's  "  and  "  reeimental  **)' 
Great  Britain  carried  by  subalterns  and  eacortrd  oy  ooIomt 
(see  CoLOuas). 

The  **  tactkal  **  unit  of  infantry  is  now  the  cwa^say, 
itary  greatly  in  strength  in  the  different  armies,  rtsi  wlii  n.  the 
company  ol  350  rifles  is  almost  universal,  but  in  Great  Britain  the 
company  has  about  ixo  men  in  the  ranks,  forming  four  sections. 
These  sections,  each  of  about  38  rifles,  are  the  normal  "  br-maaT 
that  is  to  say,  the  unit  which  delivexB  its  fire  at  the  orders  of  and  «kk 
the  elevation  and  direction  mven  by  its  coounander.  This,  it  wil  be 
observed,  mves  little  actual  exficurive  work  for  the  iani 
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But  a  more  serious  objection  than  this  (which  is  modi 


by  arrangement  and  drcumstanoes)  is  the  fact  that  a 
more  affected  by  detachments  than  a  laree  one.  In 
battalions  of  the  Regular  Army  such  detacaments  are  very  biR. 
what  with  finding  drafts  for  the  fordgn  service  battalions  and  rat 
instructional  courses,  addle  in  the  Territorial  Force,  where  it  is  so 
tardy  possible  to  assemble  all  the  men  at  once,  the  rompaay  ai 
ocganiaed  is  often  too  small  to  drill  as  such.  On  the  ocfaer  uad. 
the  full  war-strength  company  is  an  admirable  unit  for  cKwirul  aad 
manceuvre  in  the  field,  owing  to  its  rapidity  of  movement,  haarttnr^t 
in  uang  accidents  of  ground  and  cover,  and  susoeptibilitv  to  the  wevd 
of  conunand  of  one  man.  But  as  soon  as  iu  strength  iaBa  bckw 
about  80  the  advantages  cease  to  counterbalance  the  defecti^  The 
sections  become  too  small  as  fine-units  to  effect  really  uacfol  itsuhy 
and  the  battalion  commander  has  to  ooKMtlinate  and  to  tBrect  g  ooa> 
parativdy  ineffective  units  instead  of  4  powerful  ones.  Tbe  fkibA 
regular' army,  therefore,  has  since  the  aooth  African  War.  adopted 
the  dMi&fe  CMM^oinr  as  the  unit  of  training.  Thisgivesat  aJD  tiaaesa 
substantial  unit  for  fire  and  manoeuvre  training,  bat  tJi 
vantage  of  having  a  good  many  officers  only  half  employed  is 
ated.  As  to  the  tactical  value  of  the  large  or  double  c 
opinTons  differ.  Some  hokl  that  as  the  small  company  is  a  aarvivat 
from  the  days  adien  the  battalion  was  the  tactical  oait  and  the 
company  was  the  unit  of  voQey-firc,  it  'is  nnwiitrd  to  the 
exigencies  that  have  broken  up  the  old  rigid  fine  into 
independent  and  co-opersting  fractions.  Others  reply  that 
continental  company  of  350  rifles  came  into  esiitmcr  ia 
the  yean  after  Waterloo,  not  from  tactical  reasons,  bat  becaase  the 
state  was  too  poor  to  maintain  a  large  establishment  of 
that  in  1870,  at  any  rate,  there  were  many  instances  of  its 
unwiddinesa.  The  point  that  is  common  to  both  orgamxations  » 
the  fact  that  there  is  theoretically  one  subaltern  to  every  50  or  60 
rifles,  and  this  reveals  an  essental  difference  between  the 
and  the  Continental  systems,  irrespective  of  the  _ 

companies.  The  French  or  Orman  subaltern  effiectiwdy 
his  SO  men  as  a  unit,  whereas  the  British  subaltern 
groups  of  35  to  30  men  under  responsible  ooo-commiiiiriii. ij 
That  is  to  say,  a  British  sergeant  may  find  himself  in  socb  a 
that  he  has  to  be  as  expert  in  controlling  and  obtaining  ~ 
from  collective  fire  as  a  German  licutenam.  For  reasooa 
in  AsMY,  f  ao.  non-commissioned  officers,  of  the  type  cnun  i.v 
Kipling  the  "backbone  of  the  army."  are  almost  wnnbtainahle  with 
the  universal  service  system,  and  the  lowest  unit  that  poaaesaes  aar 
independence  is  the  lowest  unit  commanded  1^  an  officer.  Bitf  apart 
from  the  rank  of  the  fire-unit  commander,  it  as  quraiionable  wbohcr 
the  section,  as  understood  in  England,  is  not  too  smalla  fire-ant.  lor 
European  warfare  at  any  rate.  The  regulatioaa  id  the  vanoos 
Eurraean  armies,  framed  for  these  conditions,  practically  agree  that 
the  fire-unit  should  be  commanded  by  an  officer  and  should  be  lar|e 
enough  to  ensure  good  results  from  collective  fire.  The  anmber  of 
rifles  meeting  this  second  condition  isv)  to  80  and  their  or^aaisatiaa  a 
"  section  "  Jcorresponding  to  the  British  half-company) 
subaltern  officer.  The  British  army  has.  of  coorae,  to  be 
and  trained  for  an  infinitdy  wider  range  of  acti 
would  suggest  the  abolition  of  the  small  section  as  a  hn-uait.  Edc 
in  a  great  Europ»n  battle  it  would  be  almost  oertaiidy  better  ta 
group  tbe  two  sections  into  a  real  unit  for  fire  effect.  (Fi 
of  infantry  fire  tactics  see  Riflb:  |  Mnskelry.) 

On  the  continent  of  Europe  the  "  regiment,   wttien  is  a 
in  peace  and  war  as  such,  consists  normally  of  three 
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atun  ICHOOU.  -  Ibc  pioviiioo  in  modcni  lima  of 
Ijiuesialiicd  training  lor  childnD  below  tbe  age  when  elcmenUry 
Bjocatioai  Dotnully  besini  nuy  be  dated  fnoi  the  vilUge  Khoal 
at  Waldbaili  fminded  by  Jean  Frfdiric  Obcilin  in  1774.  Robot 
Owen  atailed  an  infant  icbaol  at  New  LanirL  in  iSoo,  and 
fiat  inloTM  in  tbe  qnotion  waa  taken  in  Great  Britain  during 
the  adjr  yon  of  the  19th  century,  leading  to  the  foundation  in 


1836  of  the  Home  and  Colonial  Sdioid  Sodely  loc  the  tninlng 
of  teacheia  in  infant  achoola;  thia  in  turn  iracted  upon  otba 
countriea,  espcdalty  Germany.  Further  impetui  and  a  new 
direction  were  ^ven  to  the  movement  by  Fiiediich  W.  A. 
Fnxbel,  and  the  methods  of  tninlng  adapted  for  chUdreD 
between  the  aces  of  three  and  lii  have  in  moat  countries  been 
influenced  by,  if  not  baaed  on,  that  lystem  of  directed  activitica 
which  was  the  foundation  of  the  type  of  "  play-Khool  "  called 
by  him  the  Kindtr  Garltn,  or  "  children's  jajden."  The  growing 
tendency  in  England  to  lay  stress  on  the  mental  training  of  very 
young  children,  and  to  use  the  "  infant  scboo]  "  as  preparatory 
to  the  elemenlajy  achool,  has  led  to  a  con^derablc  reaction; 
medical  officers  of  health  have  pointed  out  the  dangers  of 
infection  to  which  children  up  to  the  age  of  five  are  specially 
Ibble  when  amfrtgaled  together  alio  the  phyiical  eflecu 
of  badly  ventilated  daaa-raoms,  and  there  ii  a  canBCUSi  of 
opinion  that  foimal  mental  teaching  is  directly  injurioui  before 
theageof  liiorevinievenyean.  At  the  ume  time  tbe  increaae 
in  the  industrial  employment  of  married  women,  with  the 
consequent  difficulty  of  proper  care  of  young  children  by  the 
mother  in  the  home,  has  aomewhat  shifted  tbe  ground  from  a 
purely  eduational  to  a  social  and  phyuol  uptiA.  While  it' 
is  agned  IhAt  the  ideal  place  for  a  young  child  i>  the  home  undo 
the  lupervision  of  ita  motber,  the  present  industrial  conditiona 
often  rompel  a  mother  to  go  out  to  work,  and  leave  her  childreB 
either  shut  op  alone,  or  free  to  play  about  the  ilrMts,  01  in  the 
care  of  a  neigbbour  or  professional  "  tninder."  In  each  case 
the  children  must  tuSer.  The  provision  by  a  public  authority 
of  Dpponunitio  for  suitable  tmliung  for  such  children  seems 
therefore  a  neceuity.  The  moral  advantages  gained  by  Frceini 
the  child  from  the  stmts,  by  the  superintendence  of  a  trained 
teacher  over  the  games,  by  the  early  inculcation  of  habits  of 
discipline  and  obedience;  the  physical  advantages  of  cleanlinns 
and  tidiness,  and  the  opportunity  of  disclosing  incipient  disease* 
and  weaknesses,  outweigh  the  disadvantages  which  the  opponents 
of  infant  training  adduce.  It  remains  to  ^ve  a  brief  account  of 
what  is  done  in  Great  BritaiUf  the  United  States  of  America, 
and  certain  other  countries.  A  valtuthle  report  was  Issued  for 
the  Entfiih  Board  of  Education  by  a  Conauliative  Committee 
upon  the  school  attendance  of  children  below  tbe  age  of  five 
(vol  s)  of  tbe  Sf€sial  iUferU,  1909),  which  also  givts  sonw 
account   of   tbe   proviiion   of   day   nureeries   or  criciu   lor 

Umitit  Ki*ti"'-—Vp  to  190s  it  was  the  geaecal  English 
practice  since  the.  Education  Act  of  1870  for  educational 
auiharitic*  to  provide  (acihties  far  the  leaching  of  children 
between  three  and  five  years  old  whose  parents  desired  iL  In 
19a;,  of  an  estimated  1,461,709  children  beiween  those  ages, 
jSj,ifig  were  thus  provided  for  in  England  and  Wales.  In  190; 
the  objections,  medial  and  educational,  already  stated,  coupled 
with  the  Increasing  financial  strain  on  the  local  educational 
authorities,  led  to  Ihe  insertion  in  the  code  of  that  year  of  Article 
;},  a*  follDw*:  "Where  the  local  education  autboiity  haveso 
determined  in  the  case  of  any  school  maintained  by  them, 
children  who  are  under  five  years  may  he  refused  admission 
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cbildnn,  from  ]9-T4%  in  1905  to  31%.  In  the  older  type  of 
infant  school  stress  was  laid  on  the  mental  pnpantion  of  children 
for  the  elementary  teaching  which  was  to  come  later,  lliia 
forcing  on  of  young  children  was  encouraged  by  the  system 
under  which  the  govemmenl  grant  was  allallcd;  children  in 
the  infant  division  earned  an  annual  giant  of  17s.  per  head, 
00  promotion  to  the  upper  school  this  would  be  increased  to 
lis.  In  1909  tbe  system  was  altered;  a  rale  of  sis.  4d.  was 
fixed  as  the  grant  for  all  children  above  five,  and  the  grant  for 
those  below  the  age  was  reduced  to  13s.  4d.  Diflerent  melhods 
of  1  raining  the  teachers  in  these  schools  as  well  as  the  childrea 
themselves  have  been  now  gtnecally  adopted.  These  methods 
are  largely  based  on  the  Froebclian  plan,  and  greater  titentiott 
is  being  paid  to  physical  devckipment.  In  one  respect  Englaiid 
is  peAafa  bebind  the  more  procrtasive  of    other  Europeait 
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oountiies,  viz.  in  providing  facilities  lor  washing  and  attending 
to  the  personal  needs  of  the  younger  children.  There  is  no 
famme  de  service  as  in  Belgium  on  the  staff  of  English  schools. 
Whfle  in  Ireland  the  children  below  the  age  of  five  attend  the 
elementary  schools  in  much  the  same  proportion  as  in  England 
and  Wales,  in  Scotland  it  has  never  been  the  general  custom 
for  such  children  to  attend  schooL 

Umkd  States  of  America — ^In  no  country  has  the  kinder- 
gartoi  system  taken  such  firm  root,  and  the  provision  made  for 
children  below  the  compulsory  age  is  based  upon  it.  In  1873* 
there  were  4a  kindergartens  with  1352  pupils;  in  1898  the 
numbers  had  risen  to  2884  with  i43i7ao  pupils;  more  than  half 
these  were  private  schoob,  managed  by  charitable  institutions 
or  by  individuals  for  profit  In  1904-1905  there  were  3x76 
public  kindergartens  with  205,1x8  piqnls. 

Austria  Hungary. — ^Provision  in  Austria  b  made  for  childreQ  under 
SIX  by  two  types  of  institution,  the  Day  Nursery  {Kinderbewakran' 
tiailen)  and  the  KinderEarten.  In  1872  as  the  result  of  a  State 
Commission  the  Kindergarten  was  established  in  the  state  system  of 
education.  Its  aum  is  to  "confirm  and  complete  the  honte  education 
of  children  under  school  age,  so  that  through  reflated  exerdsc  of 
body  and  mind  they  may  be  prepared  for  institution  in  the  primaiv 
•chooL"  No  regular  teaching  in  ordinary  school  subjects  is  allowed ; 
games,  stnging  and  handwork,  and  training  of  speech  and  observation 
by  objects,  tales  and  gardening  arc  the  means  aidoptcd.  The  training 
for  teachers  in  these  schoob  b  regubted  b)r  law.  No  children  are  to 
be  received  in  a  kindergarten  till  the  beginning  of  the  fourth  and  must 
leave  at  the  end  of  the  sixth  year.  In  1902-1903  there  were  77,002 
children  in  kindergartens  and  74,110  in  the  dav  nurseries.  In 
Hungary  a  bw  was  pa»ed  in  1891  providing  for  the  education  and 
care  of  children  between  three  and  six,  either  by^  asyle  or  nureeries 
open  all  the  year  round  in  communes  which  contribute  from  £830  to 
/i2^  in  state  taxation,  or  during  the  summer  in  those  whose  contri- 
bution b  less.  Communes  above  the  higher  sum  must  provide 
kindergartens.  In  1904  there  were  over  233,000  children  m  such 
institutions. 

Betgimm, — ^For  children  between  three  and  six  education  and 
training  are  provided  by  Ecoles  gardiames  or  JardiHS  d'enfants. 
They  are  free  but  not  compulsory,  are  provided  and  managed  by  the 
communes,  receive  a  state  grant,  and  are  under  government  inspec- 
tion. Schoob  provided  by  private  individuab  or  institutions  must 
oonform  to  the  conditions* of  the  communal  schools.  There  b  a 
laige  amount  of  voluntary  assistance  especially  ia  the  provision  of 
clothes  and  food  for  the  poorer  children.  The  state  first  recognized 
these  schools  in  1833.  In  1 83i  there  were  708  schoob  with  accommo- 
dation for  over  56.000  children;  in  1907  there  were  2837  and 
364.845  children,  approximately  one-half  of  the  total  number  of 
children  in  the  country  between  the  ages  of  three  and  six.  In  1890 
the  minister  of  Public  Instruction  issued  a  code  of  rules  on  which  b 
based  the  organization  of  the  Ecoles  eardiennes  throughout  Belgium, 
but  some  of  the  communes  have  regulations  of  their  own.  A  special 
examination  for  teachers  in  the  £coUs  gardiennes  was  started  in 
1898.  All  candidates  must  pass  this  examination  before  a  ceriificat 
de  capaciU  is  granted.  The  training  includes  a  course  in  Froebclian 
methods.  While  Frocbcl's  system  underlies  the  training  in  these 
schools,  the  teaching  b  directed  very  much  tou-ards  the  practical 
education  of  the  child,  special  stress  hieing  laid  on  manual  dexterity. 
Reading,  writing  and  arithmetic  arc  also  allowed  in  the  classes  for 
the  older  children.  A  marked  feature  of  the  Belgian  schools  b  the 
close  attention  paid  to  health  and  personal  cleanliness.  In  all 
schools  there  b  a  Jemme  de  service^  not  a  teacher,  but  an  attendant, 
whose  duty  it  b  to  see  to  the  tidiness  and  cleanliness  of  the  children, 
and  to  theu*  physical  requirements. 

France. — ^The  first  regular  infant  school  was  established  in  Paris  at 
the  beginning-  of  the  19th  century  and  styled  a  Salle  d'essai.  In 
1828  a  model  school,  oJled  a  Salle  d'asile,  was  started,  followed 
shortly  by  simibr  institutions  all  over  France.  State  recognition 
and  inspection  were  granted,  and  by  1836  there  were  over  800  in 
Paris  and  the  provinces.  In  1848  they  became  establishments  of 
public  instruction,  and  the  name  £a>le  matemelle  which  thev  have 
since  borne  was  given  them.  Every  commune  with  2000  inhabitants 
must  have  one  of  these  schools  or  a  Classe  enfantine.  Admission  b 
free,  but  not  compulsory,  for  children  between  two  and  six.  Food 
and  clothes  are  provided  in  exceptional  cases.  Formal  mental 
instruction  is  still  given  to  a  brgc  extent,  and  the  older  children  arc 
taught  reading,  writing  and  arithmetic.  Though  the  staffs  cA  the 
school  include  /rmm^^  de  service,  not  so  much  attention  is  paid  to 
cleanliness  as  in  Belgium,  nor  b  so  much  stress  laid  on  hygiene.  In 
1906-1907  there  were  41 11  public  and  private  ^oUs  mal^rnrUcs  in 
France,  with  over  650,000  pupils.  The  closing  of  the  clerical  schools 
has  led  to  some  dinunution  in  the  numbers. 

Germany, — ^There  arc  two  cbsses  of  institution  in  Germany  for 
children  between  the  ages  of  3  i  or  3  and  6.  These  are  the  KUin- 
kinderbewakranstalten  and  Kindergarten.  The  first  are  primarily 
social  in  purpose,  and  afford  a  place  for  the  children  of  mothers  who 


have  to  leave  their  homes  for  work.  These  institntioiH.  priscipa^r 
conducted  by  religious  or  charitable  societies,  rcoaia  open  all  dsT 
and  meals  are  provided.  Many  of  them  have  a  kindogwteo  atodi  1 
and  others  provide  some  training  on  Froebelbn  priadpks.  TV 
kindergartens  proper  are  also  prindpafly  in  private  hands,  ticr..^ 
most  municipalities  grant  financial  aasiatanoe.  They  are  oood.-'od 
advanoea  Froebdbn  methods,  and  fanaal  teaching  in  n^iv 
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writing  and  arithmetic  b  excluded.  In  Colocue,  DQawdorf,  Fn-4 
fort  and  Munich  there  are  munidoal  schooML  The  sutegiv»  '^i 
recognition  to  these  institutions  ana  they  form  no  part  of  the  pLbi^ 
system  of  educaticm. 

Switaiaiand. — In  the  German  speaking  cantons  the  WBilkr  roro 
and  villages  provide  for  the  younger  oiildren  by  Bewahrnn'*'  ". 
^nerally  under  private  management  with  poblic  fiaaodal  \'-z 
The  larger  towns  provide  Idodergartens  where  the  training  is  :rx 
but  not  compulsory  for  children  from  four  to  dx.  Tbc9earegcnrz^ 
conducted  on  Froebel's  system  and  there  b  no  formal  iastrjc^' 
In  the  French  speaking  cantons  the  Ecoles  emfntimes  are  recosr-tL-l 
as  the  first  stage  of  elementary  education.  They  are  free  and  rx 
compulsory  for  children  from  three  to  six  years  01  age.   (C  We.j 

INVIMITB  (from  LaL  in,  not,  jKnir,  end  or  Emit;  cf.  >ajpc. 
to  deave),  a  term  »ppUtd  in  common  usage  to  anythiiig  of  vis: 
size.  Strictly,  however,  the  epithet  implies  the  absence  of  1^ 
limitation.  As  such  it  b  used  specially  in  (i)  theobgf  lai 
metaphysics,  (a)  mathematics. 

I.  Tracing  the  hbtory  of  the  world  to  the  eai&st  date  fr 
whidi  there  b  any  kind  of  evidence,  we  are  faced  «itk  the 
problem  that  for  everything  there  b  a  prior  scMnethiog:  the  rr:i 
b  unable  to  coned ve  an  abscrfute  bcgiiuung  (*'  ex  nihilo  mU  "^■ 
Mundane  distances  become  trivial  when  compared  vitk  the 
dbtance  from  the  earth  of  the  sun  and  stiU  more  of  other 
heavenly  bodies:  hence  we  infer  infinite  space.    Smilarif  ^^ 


continual  subdivision  we  reach  the  idea  of  the  infinitely 
For  these  inferences  there  b  indeed  no  actual  physical  cvidfcce: 
infinity  b  a  mental  concept.  As  such  the  term  has  pbycd  i: 
important  part  in  the  philosophical  and  theological  ipeccUi*- 
In  early  Greek  philosophy  the  attempt  to  arrive  at  a  ^y^'^ 
explanation  of  exbtence  led  the  Ionian  thinken  to  postcire 
various  primal  dements  (e.g.  water,  fire,  air)  or  simpJY  \^ 
infinite  t6  Lrnpov  (see  Iokian  Scxool).  Both  Flaio  iri 
Atbtotle  devoted  much  thought  to  the  discussion  ss  u>  vb-^ 
b  most  truly  real,  the  finite  objects  of  sense,  or  the  uafrrsi' 
idea  of  each  thing  laid  tip  in  the  mind  of  God;  what  b  the  laist 
of  that  unity  which  lies  behind  the  multiplidty  and  direct 
of  percdved  objects  ?  The  same  problem,  variously  cxpreoei 
has  engaged  the  attention  of  phiIos<H>hcrs  throtigfaout  the  i;:i 
In  Christian  theology  God  b  concaved  as  infinite  in  po*<r 
knowledge  and  goodness,  uncreated  and  inunortal:  in  sat 
Oriental  systems  the  end  of  man  b  absorption  into  the  vsiz:jt. 
hb  perfection  the  breaking  down  of  hb  homan  liimta:ira& 
The  metaph>'sical  and  theological  conception  b  open  to  t^ 
agnostic  objection  that  the  finite  mind  of  man  b  by  hypotbss 
unable  to  cognize  or  apprehend  not  only  an  infinite  object,  t::^ 
even  the  very  conception  of  infinity  itsdf;  from  thb  siir.c- 
point  the  infim'te  is  regarded  as  merdy  a  postulate,  as  it  vs«  u 
unknown  quantity  (d.  V  - 1  in  mathematics).  The  same  di5j-^:  - 
may  be  expressed  in  another  way  if  we  regard  the  infici:c  if 
unconditioned  (d.  Sir  William  Hamilton's  **  phikaophy  of  tb: 
unconditioned,"  and  Herbert  Spencer's  doctrine  of  the  1^2=.'.: 
"unknowable'*);  if  it  b  argued  that  knowledge  of  a  tr.'-^ 
arises  only  from  the  recognition  of  its  differences  from  occ 
things  (t.e.  from  its  linaitations),  it  follows  that  knowle<^  " 
the  infinite  b  impossible,  for  the  infinite  b  by  k}!^:^^^^ 
unrelated. 

With  thb  conception  of  the  infinite  as  absolutdy  unooo£iicn=: 
should  be  compared  what  may  be  described  roughly  as  i*^'*'* 
infinities  which  can  be  philosophically  concdved  and  ici-^ 
maiically  demonstrated.  Thus  a  point,  wluch  b  by  defi=-  -^^ 
iniinitdy  small,  b  as  compared  with  a  line  a  unit:  the  Lr.  >^ 
infinite,  made  up  of  an  infinite  number  of  points,  any  pair «' 
which  have  an  infinite  number  of  points  between  them.  TV 
line  itself,  again,  in  rdation  to  the  plane  b  a  imit,  wink  the  p^' 
is  infinite,  t.e.  made  up  of  an  infinite  number  of  fines;  Kr.c 
the  plane  b  described  as  doubly  infinite  in  relation  to  the  ^'■' 
and  a  solid  as  trebly  infinite.    Jfab  b  ^inosa's  thcoiy  01  lv 
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infinitely  infioite,"  the  limiting  notion  of  infinity  being  of  ft 
numerical,  quantitative  series,  each  term  of  which  is  a  qualitative 
determination  itself  quantitatively  little,  e.g.  a  line  which  is 
quantitatively  unlimited  (i.e.  in  length)  is  qualitativdy  Hmited 
when  regarded  as  an  infinitely  small  unit  of  a  plane.  A  similar 
relation  exists  in  thou^t  between  the  various  grades  of  spedes 
and  genera;  the  highest  genus  is  the  "infinitdy  infiiiute," 
jeach  subordinated  genus  being  infinite  in  relation  to  the 
fMirticulars  which  it  denotes,  and  finite  when  regarded  as  a  unit 
in  a  higher  genus. 

2.  In  mathematics,  the  term  "  infinite  "  denotes  the  result  of 
increasing  a  variable  without  limit;  similarly,  the  term  "in- 
finitesimal," meaning  indefinitely  small,  denotes  the  result 
of  diminishing  the  vdue  of  a  variable  without  limit,  with  the 
reservation  that  it  never  becomes  actually  tero.  The  application 
of  these  conceptions  distinguishes  ancient  from  modem  mathe- 
matics. Analytical  investigations  revealed  the  existence  of 
series  or  sequences  which  had  no  limit  to  the  number  of  terms| 
as  for  example  the  fraction  z/(z  — x)  which  on  division  gives  the 
series.  i+':f  ^+  .  .  .  . ;  the  discussion  of  these  so-caUed 
infinite  sequences  is  given  in  the  articles  Sejues  and  Function. 
The  doctrine  of  geometrical  continuity  (q.v.)  and  the  application 
of  algebra  to  geometry,  developed  in  the  x6th  and  17th  centuries 
mainly  by  Kepler  and  Descartes,  led  to  the  discovery  of  many 
properties  which  gave  to  the  notion  of  infinity,  as  a  localized 
space  conception,  a  predominant  importance.  A  line  became 
continuous,  returning  into  itself  by  way  of  infinity;  two  parallel 
lines  intersect  in  a  point  at  infinity;  all  circles  pass  through 
two  fixed  points  at  infinity  (the  circular  points);  two  spheres 
imersect  in  a  fixed  circle  at  infinity;  an  asymptote  beotmea 
tangent  at  infinity;  the  foci  of  a  conic  became  the  intersections 
of  the  tangents  from  the  circular  points  at  infinity;  the  centre 
of  a  conic  the  pole  of  the  line  at  infinity,  &c.  In  analytical 
geometry  the  line  at  infinity  plays  an  important  part  in  txilinear 
co-ordinates.  These  subjects  are  treated  in  Geometry.  A 
notion  rdated  to  that  of  infinitesimals  is  presented  in  the  Greek 
"  method  of  exhaustion  ";  the  more  perfect  conception,  however, 
only  dates  from  the  17th  century,  when  it  led  to  the  infinitesimal 
calculus.  A  curve  came  to  be  treated  as  a  sequence  of  infini- 
tesimal straight  lines;  a  tangent  as  the  extension  of  an  infini- 
tesimal diord;  a  surface  or  area  as  a  sequence  of  infinitcsimally 
narrow  strips,  and  a  solid  as  a  collection  of  infinitesimally  small 
cubes  (see  Iktinitesucal  Calcitltts). 

nrniflTBSUfAI.  calculus,     x.  Hie  infinitesimal  calculus 
is  the  body  of  rules  and  processes  by  means  of  which  continuously 
var3ring  magnitudes  are  dealt  with  in  mathematical  analysis. 
The  name  "  infinitesimal "  has  been  applied  to  the  calculus 
because  most  of  the  leading  results  were  first  obtained  by  means 
of  arguments  about  *'  infim'tely  small "  quantities;  the  "  in- 
finitdy  small "  or  "  infinitesimal  "  quantities  were  vaguely  con- 
ceived as  being  neither  zero  nor  finite  but  in  some  intermediate, 
nascent  or  evanescent,  state.    There  was  no  necessity  for  this 
confused  conception,  and  it  came  to  be  understood  that  it  can 
be  dispensed  with;  but  the  calculus  was  not  developed  by  its 
first  founders  in  accordance  with  logical  prindples  from  precisely 
defined  notions,  and  it  gained  adherents  rather  through  the 
impressiveness  and  variety  of  the  results  that  could  be  obtained 
by  using  it  than  through  the  cogency  of  the  arguments  by  which 
it   was  established.     A  similar  statement  might  be  made  in 
regard  to  other  theories  included  in  mathematical  analysis,  such, 
for  instance,  as  the  theory  of  infinite  series.    Many,  perhaps  all, 
of  the  mathematical  and  physical  theories  which  have  survived 
have  had  a  similar  history — a  history  which  may  be  divided 
roughly  into  two  periods:  a  period  of  construction,  in  which 
results  are  obtained  from  partially  formed  notions,  and  a  period 
of  criticism,  in  which  the  fundamental  notions  become  progres- 
sively note  and  more  precise,  and  are  shown  to  be  adequate 
bases  for  the  constructions  previously  built  upon  them.  These 
periods  usually  overlap.    Critics  of  new  theories  are  never  lacking. 
On  the  other  hand,  as  E.  W.  Hobson  has  well  said,  "  pertinent 
criticism  of  fundamentals  almost  invariably  gives  rise  to  new 
oonstToction.''    In  the  history  of  the  inlimtcaimal  calculus  the  I 


Fig.  I. 


X  7th  and  x8th  centuries  were  mainly  a  period  of  construction, 
the  xgth  century  mainly  a  period  of  criticism. 

I.  Nalwe  of  the  Calculus, 

a.  The  guise  in  which  variable  quantities  presented  themselves 
to  the  mathematicians  of  the  17th  century  was  that  of  the 
lengths  of  variable  lines.   This  method  of  representing 
variable  quantities  dates  from  the   X4tii  century.  Sll^y 
when  it  was  employed  by  Nicole  Oresmc,  who  studied  nprwat" 
and  afterwards  taught  at  the  College  de  Navarre  in  **f^  ot 
Paris  from  X348  to  136X.    He  represented  one  of  two  J^JJ^L 
variable  quantities,  e.g.  the  time  that  has  elapsed  ^^ 
since  some  epoch,  by  a  length,  called  the  *'  longitude,"  measured 
along  a  particular  line;  and  he  represented  the  other  of  the  two 
quantities,  e.g.  the  temperature  at  the  instant,  by  a  length, 
adled  the  "latitude,"  measured  at  right- angles  to  this  line^ 
He  recognized  that  the  variation  of  the  temperature  with  the 
time  was  represented  by  the  line,  straight  or  curved,  which 
joined  the  ends  of  all  the  lines  of  "  latitude."  Oresmc's  longitude 
and  latitude  were  what  we  should  now  call  the  abscissa  and 
ordinate.    The  same  method  was  used  later  by  many  writers, 
among  whom  Johannes  Kepler  and  Galileo  Galilei  may  be  nsen- 
tioned.     In  Galileo's  investigation  of  _ 

the  motion  of  falling  bodies  (1638)  the 
abscissa  OA  represents  the  time  during 
which  a  body  has  been  falling,  and  the 
ordinate  AB  represents  the  velocity 
acquired  during  that  time  (see  fig.  i). 
The  velocity  being  proportional  to  the 
time,  the  "  curve "  obtained  is  a 
straight  line  OB,  and  Galileo  showed 
that  the  distance  through  which  the  body  has  fallen  is  repre- 
sented by  the  area  of  the  triangle  OAB. 

The  most  prominent  problems  in  regard  to  a  curve  were  the 
problem  of  finding  the  points  at  which  the  ordinate  is  a  maximum 
or  a  minimum,  the  problem  of  drawing  a  tangent  to  r»«  pfb- 
the  curve  at  an  assigned  point,  and  the  problem  of  hmm  0/ 
determining  the  area  of  the  curve.  The  relation  of 
the  problem  of  maxima  and  minima  to  the  problem 
of  tangents  was  understood  in  the  sense  that  maxima 
or  minima  arise  when  a  certain  equation  has  equal 
roots,  and,  when  this  is  the  case,  the  curves  by  which 
the  problem  is  to  be  solved  touch  each  other.  The  reduction  of 
problems  of  maxima  and  minima  to  problems  of  contact  was 
known  to  Pappus.  The  problem  of  finding  the  area  of  a  curve 
was  usually  presented  in  a  particular  form  in  which  it  is  called 
the  "problem  of  quadratures."  It  was  sought  to  determine 
the  area  contained  between  the  curve,  the  axis  of  abscissae  and 
two  ordinates,  of  which  one  was  regarded  as  fixed  and  the  other 
as  variable.  Galileo's  investigation  may  serve  as  an  example. 
In  that  example  the  fixed  ordinate  vanishes.  From  this  investiga- 
tion it  may  be  seen  that  before  the  invention  of  the  infinitesimal 
calculus  the  introduction  of  a  curve  into  discussions  of  the 
course  of  any  phenomenon,  and  the  problem  of  quadratures 
for  that  curve,  were  not  exclusively  of  geometrical  import;  the 
purpose  for  which  the  area  of  a  curve  was  sought  was  often  to 
find  something  which  is  not  an  area — ^for  instance,  a  length,  or  a 
volume  or  a  centre  of  gravity. 

3.  The  Greek  geometers  made  little  progress  with' the  problem 
of  tangents,  but  they  devised  methods  for  investigating  the 
problem  of  quadratures.  One  of  these  methods  was 
afterwards  called  the  "  method  of  exhaustions,"  and 
the  principle  on  which  it  is  based  was  laid  down  in  the 
lemma  prefixed  to  th6  12th  book  of  Euclid's  Elements  as  follows: 
"  If  from  the  greater  of  two  magnitudes  there  be  taken  more 
than  its  half,  and  from  die  remainder  more  than  its  half,  and  so  on. 
there  will  at  length  remain  a  magnitude  less  than  the  smaller 
of  the  proposed  magnitudes."  The  method  adopted  by  Archi- 
medes was  more  general.  It  may  be  described  as  the  enclosure 
of  the  magm'tude  to  be  evaluated  between  two  others  which  can 
be  brought  by  a  definite  process  to  differ  from  each  other  by 
less  than  any  aangned  nugnitude.    A  simple  exampb  of  its 
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■[flUcMiaB  b  Ibc  6th  pnporitioB  oC  Aichimcdn'  imtiie  On  Uu 
Sfkere  «Mf  Cyiiiidtr,  Id  which  it  a  proved  Uut  the  ma  contuned 
bcEwctn  %  ngulv  polygon  imcribed  in  a  dide  and  a  umiLar 
polygoq  drcumscribed  to  the  ume  drde  can  be  made  Leu  than 
any  auigned  area  by  incieaaing  the  number  oliida  of  the  polygoD. 
The  mctboda  of  Euclid  and  Archimedei  were  qwdmeu  of 
tigoEous  Ijmitfnj  proceifies  (»e  FuNcnOH).  The  new  protJems 
ptcKatcd  by  tfie  aruJytical  geometry  and  natural  philouphy 
of  the  I7lh  century  led  to  new  limiting  pnxxnea. 

4.  Ed  the  prsbiem  of  tanrnts  the  new  artxtm  iday  be  dncribed 
U  fgllan.  tel  P,  P>  be  Iwu  poJnti  of  a  curve  (eee  fig.  2).  Lei 
gg,^,^     I.  jr  be  llie  mordiule.  ol    P.  and   i+il.  y+flji  thoK 

Tbe  fraction  Ay/Ox  ia  the  itiBDnDmetricU  laomit  oC  the  viAe 


A. 


'  appnauheft  P.  Jf  the  curve  hai  a 
:  at  P  Ihe  Hcant  P  P'  apimaehei 
.•«pD^<u«(«|i|^bek>w].    When 

Fic  1.  '"  ■  ^^h  ""*  ''■'*  '™''  ^  '^'.  •"?"" 

tangent  at  P  to  the  ciumc  make*  with  Uie  wda  of  i.    The  limit  ia 

It  the  equation  d  the  curve  ii  o(  the  form  >-/(()  wlieR/!ia  func- 

tiooal  lymbol  (kc  Fuhctioh),  tlici< 


g-u..^i!£i 


d  by  Ihe  riiht-hand  d 


laber  of  thii  deGning 


-rf/Ci).«™etlme. 
*«iiTt      ui      uditaiE     VI  jv«r'     When  the  funr — 
.tioDal  intfgnl  function.  Ihe  oivition  by  Ac  cu  be  | 
le  limit  ii  found  by  Hibilitulini  eero  for  Ax  in  the 

ample.  i( /(I) -j.>,we  have 

Hi                                   ri.')->t. 
The  prTiceH  of  fonnliH  the  derived  fiinctlfm  of  a  given  f 
called  £f«nMtrUt«i.  The  fraclion  Ay/Ax  it  oiled  the  "  q 
' ?>^-    ■■■' '"- 


Mil 


The  problem* 


''Tie™ 


L  lA  solved  at  Qoe  tfroke  by  the  fonuil 

ind  lome  further  rcbicnienu,  by  equaling  the  diSenn 

probitm  of  9mdraivrts  lead*  to  a  type 
•y  be  de«:iibcd  a>  foUowi:  Let  y-/(x) 


foUowi:  Let  y-/(x)  be  Ihe  equation  of 
,  ana  Id  AC  and  BD  be  the  orduutei  of  the  iiointi 
D  (lee  G^  j).  Let  1.  t  be  the  abvitae  ol  llie« 
Let  Ihe  eeiment  AB  be  divided  into  a  numbei 
leaniofin  


iirt 


Sii.iN.  * 


KTONbe  thoKDidiiu 
«.   OnMNaibaiedi 

khich  corrapond  to 
c  PQ  of  the  curvi 


Fig.  3 


a  M  ii 


jmber  oi  tl 


Vfmeott  such  aa 

curvilinear  fipm  ACDB  hu  M'.io'.'and'ihe'iimil 
thii area  («  (33  bckm).   The liinit  in  question  i> ll 

A  and  B,  and  for  diminiihing  the  Icngthi  of  the  segi 
MN.  Fonher.  if  I"  i.  any  poim  on  the  arc  PQ,  an 
ordinate  of  P.  we  nuy  conuract  a  teoangle  of  whici 

Pl«'aodIbeb»«i.MN,amlihelimiI(3  themmt 

D  HEh  rectanglea  ii  the  area  ct  the  figuie  u  bcfon.    If  i  i* 


■alue.  d  I.  ,  Thii 

_Bd  at  fomula 

.,.,__ ^lidgB  of  Aichimolca.    1 

tl.  .  ri.  .'.  of  a  de&nite  intepal.  but  the  direct  appliotia  « 

n  lating  integral!  contf  itute  (he  itdfiroTaUailut. 

f  of  Ehew  nile*  ii  obtained  by  reef  tding  the  ^ord 
or    .  '  I  I  u  variable.      Let  (  nan  denote  the  itiB  nm   d  1 

T  .L-..  A   i  the  Eguie  ACDB  ii  repnaented  by  (he      _ 

inlegial  (jli)^.  and  it  ii  a  function  cf  £.  Let  BD  wtm 
be  diiplaixd  ED  8*0'  n  that  E  bsomet  I4-A(  (kc  ^"^ 
Sg.  4).  The  area  o(  the  igure  ACD'B'  ij  itpceitnied  by  d 
iatcgnl  f''*^J(/t)ix.  and  the  increment  &A  d  tbt  area  in  gnen  1 


^■f;-ii.w. 


and  aa  heiihu  the  greaten  and  lean    -j'  f^ 
ordiutei  of  poinik  on  the  arc  DD'  of   T  It 
the  curve.    Let  thcK  heiihis  be  H     I  II 
and  k.     Then  AA  i.   intcmediatr  be- 
tween OAf  and  *«._and  thejuolienl  J L^ 


no,  a>  a  limit,  and  we  have 

The  intFoducEkm  of  thv  procev  of  differentiatioik.  tn^ethtj  with 
tbe  theorem  here  proved,  placed  the  loluLiDn  of  the  pcoMen  d 


A-_0(.)d.-FC«-F{a). 
c  a  function  F(i)  which  hai  the ; 


itiltfinill  ifUpiit  djt^)  wilk  rapta. 


x).  *ad  FM  b  ca 
^ment  Ax  and  tbe  derived 


of  the  form 

Ay. 
is  which  R  {<  different  from  1 
add  thenve  have  not  ontv 


We  may  lepvite  Ay  into  two  paili:  Ihe'iait  f(i)Ax  aad  tls 
pailR.  The  pan  rCjAx  alone  ■•uteful  for  fmming  tbe  diflemtii.! 
coefficient,  and  it  i>  c(n.venien(  to  give  it  a  name^  It  >•  oiled  ihe 
difrrnUid  d  /(x).  uid  i(  wriiten  i(/{x),  or  dy  when  y  ii  wnne*  (or 
/(il.  When  thii  nataiion  ii  adopted  iz  i>  written  ioMeaid  of  Ax. 
and  it  called  tbe  "  diSerential  of  x."  eo  that  we  have 
<fli)-/-(x)i(x.  _ 

difference;  in  other  word)  it  i>  any  number  we  picu.  Ilir  diSR- 
eniial  ol  a  dependent  variable  such  as  y.  or  of  a  functtoH  oif  itw 
independent  variable  x,  it  the  product  d  the  diflerential  of  x  tm4 
the  diifcrenliBl  eoeflicicnl  or  dnived  funclion.  it  i>  impartaTa  i? 
obierve  Ihal  the  differential  caetficieni  ii  noi  to  be  de^acd  ■■  tfcr 
ratio  of  differenli'  ■  "  '  -  ■—  -.-... 
>e  ptevinoly  in 


.1  ioc  roniiaf 


INFINITESIMAL  CALCULUS 


Ania  kt  FU)  be  the  Udefiniu  inltt"i  ol  a  cootiauoui  CuKtkiii 
/C).  B  (lul  n  hive 

^-fW./^»Wltl-F(i)-F(a). 
When  the  poinu  H  ut  the  procea  eipUiiied  in  f  5  ue  iuerted  be- 
IVfeeA  i^  points  wlHHe  abenme  are  a  and  A.  we  may  taire  them  to 
be  ■  - 1  in  niiQibet.  to  Ihal  llie  tetmeDI  AB  ii  divided  inM  ■  Kg- 

enartcTinalwhicfeiiadilleRntiilDf  tlMfafn/(ii)ji.  FuitbEfllK 
iatcgraJ  ia  equal  to  tlie  wib  9t  diflcRDcea 
|F(.,)-FW1  +  |F(^-FW1+  ...  +IF(6„)-FWI 

+  ...  +|Fl»)-F(i«)|, 
far  lUa  »a  a  F(t)-F(«).  No-  the  difrerem  F(iw)-F(*)  ii 
mat  equal  10  the  dilfennual  r(b>  (Xt^t—Xt),  but  the  luni  a  the 
diltemicn  ia  equal  to  the  liirit  U  tike  uni  ot  Ihctt  diflefentiak. 
The  diflcTcncial  iiaa|i  be  nganled  ii  ■>  much  at  the  diflerence  a*  1> 
requirnl  lo  foctn  the  iatcfnL  From  thii  point  of  view  a  difletential 
ia  ulkd  a  WifiMMMl  dnaunf  of  u  <M»nil.  and  the  btefnl  la  the 
amit  of  tlK  euB  (/ diflerentlal  clemenu.  lu  lil«  manner  the  diSer- 
cntial  elenml  jifi  ol  the  area  <4  a  cum  (t  j)  ia  not  [be  ana  a(  the 

CItiii  cmtaiiKil  between  two  ocdinalei,  faowevn-  near  lofetber, 
it  to  mui:h  al  Ihii  aia  la  seed  be  irtainrd  Ioc  Ibe  purpoae  of 
btdiac  the  am  ctf  the  cuive  by  ihe  limilinc  proem  dnciibed. 

a.   The  muiion  of  the  Inlinileiiinal  rikului  U  intimilriy  bound 
Dp  with  th<iuKioHofdi8eRnIia[iaiid(unuDf  clenienti.   The  Mler 

and  the  iv™bol "'  /  "  ia  a  lonnntioMifv  wiittea  "  S."  the 

initial  Idtir  ol  the  wnd  i»nu  <hiib  or  whole).    The  aotatioa 

mi  intniductd  by  LeUmiti  (an  1|  15-37,  bcliiw). 

4.  The  fundamerta]  artifice  of  the  caIcuIui  ia  tbe —  .-. 


lod  Ay,  by  aubaEit 


with  itapect  to  E,  then  Ay  fan  be  i 
4.M+R.  where  liai.i,_g(R/A(|  -0,  ai  ia  I  7 
toaiiia  in  njeetiog  at  inilif  all  lermi  d(  the  b 
didRtslial  'y.    In  the  aanie  way.  in  all  applic 


of  the  initgial 

..,..^.ilo(  an  integral 

.d(iiranned.,ln^.  joTIs 


In^.  30fl5 
(,  Ttieulual 


.'eclaiHle  I 

>na  ol  the  curnlinear  Spin  PQN.M  ii  ireater  thai 
Rctaack  to  Ibe araoC  Ibe ein^limr  Inure  FOR:  buttheeumu 
leK  thaa  the  ami  of  the  lectanile  PR<A,  wbicli  la  meaiuced  by  the 
DndBct  ol  Ibe  aumerial  meawn  of  MN  and  QR.  and  we  have 
MM  .QR 

i-iiH-o-nir--* 

ThnalbeaitiAce  by  which  different  iai  tiementa  ol  ioletiali  aie  fornied 
ia  in  principle  the  Bine  ai  that  by  which  diSeieoiiala  are  Idrmed 
wilhoul  hnt  rormini  differential  cocfEclRlIi. 

iol  Thiaprviciplcuuiuaily eKpiencdby iatroducinathenatioRol 

Oa^tmmf    coofwctcdtogrtbrrbyany  rrialion,  and  if  when  i  lend*  to 

^TJiita,  biite  limiu  In  ihii  caie'a  and  y  aie  laid  to  be  "of  the 
-  tane  Older."    When  Ihii  ii  not  the  eaae  we  may  have 


.. J Id  be  "  ol  n  lovtT  Older  "  thi 

ia  aaid  to  be  "  of  a  hif  her  order  "  Ehanx.    Id 


theeoaduct  of  a  Undling 


By  the  aid  <1  thii 
jSaTilT      nlei^wU^dil 


nir  IntI 

'       '      '     rejectioaalamaUouanlilieaiifi 

Che  Creek  metboda  io 

irtctly  by  carryuig  0 


>y  obtaiii 


(L)  The  diSetential  cocffidenl  of  a 


ulea  "  and  "  urticular 
Baled  aa  [oUowa:— 

re  fiuKtiouol. 


*2    42  " 

HI  to  tbeae  lormal  nilea  we  have  particular  naulta  1 
tiadon  of  aimple  functions.  The  moat  importaal  re 
down  id  Che  following  table: — 
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.'logrt 
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le  ibBerenlial  calculua.    All  lunclioH  (0 


n    ated  by  the  fonnal  ru 


led  by  an  equatlos  CDBtala- 
ot  be  eolv^ao  aa  Io  exhibit 


ond  and  higher  differencial  cocficienl^ 
the  pmbleini  of  differencial  eakutui 
n^tioni.    Againi  we  may  have  cr^licil 
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of  terma  ia  (he  lum  of  the  integrsit  of  the  teveral  cemu.  liic  itlle 
(ill.)  For  a  produce  lewla  to  the  meltiod  <rf  inlegration  by  puli.  The 
rule(v.)forafunclioflof  afuQctioDlcadaloIhcoetbodofiubidtiitJoa 
(tee  I  4B  bdow). 
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(HISTORY 


Fig.  5. 


II.  History. 

13.  The  new  limiting  processes  which  were  introduced  in  the 
jdevelopmrat  of  the  higher  analysis  were  in  the  first  instance 
iCfphi'm  related  to  problems  of  the  integral  calculus.  Johannes 
mtUfdB     Kepler  in  his  Astrotiomia  nota  .  .  .  de  motibus  sleUae 

Mortis  (1609)  stated  his  laws  of  planetary  motion,  to 

the  effect  that  the  orbits  of  the  planets  are  ellipse:  with 

the  sun  at  a  focus,  and  that  the  radii  vectores  drawn  from  the 

sun  to  the  planets  describe  eqtuJ  areas  in  equal  times.    From 

these  statements  it  is  to  be  concluded  that  Kepler  could  measure 

the  areas  of  focal  sectors  of  an  ellipse.   When  he  made  out  these 

laws  jthere  was  no  method  of  evaluating  areas  except  the  Greek 

methods.    These  methods  would  have  sufficed  for  the  purpose, 

but  Kepler  invented  his  own  method.    He  regarded  the  area  as 

measured  by  the  "  sum  of  the  radii "  drawn  from  the  focus,  and 

he  verified  his  laws  of  planetary  motion  by  actuaUy  measuring 

a  large  number  of  radii  of  the  orbit,  spaced  according  to  a  rule, 

and  adding  their  lengths. 

He  had  observed  that  the  focal  radius  vector  SP  (fig.  5)  b  equal  to 
the  perpendicular  SZ  drawn  from  S  to  the  tangent  at  ^  to  the  auxiliary 
circle,  and  he  had  further  establiuied  the  theorem 
which  we  should  now  cxpreM  in  the  form — the 
differential  element  of  the  area  ASp  as  S^  turns 
about  S,  is  eaual  to  the  product  of  SZ  and  the 
differential  000,  where  a  is  the  radius  of  the 
auxiliary  circle,  and  ^  is  the  ande  ACp,  that  is 
the  eccentric  angle  of  P  on  the  ellipse.  The 
area  ASP  besrs  to  the  area  ASp  the  ratio  of  the 
minor  to  the  major  axis,  a  result  known  to 
Archimedes.  Thus  Kepler's  radii  are  spaced 
according  to  the  rule  that  the  eccentric  angles  of 
their  ends  are  equidifferent,  and  his  "  sum  of  radii  "  b  proportional 
to  the  expression  which  we  should  now  write 

Jj(o+M  cos  ♦)<**, 

where  eb  the  eccentricity.   Kepler  evaluated  the  sum  as  proportional 
to  ^+e  sin  ^. 

Kepler  soon  afterwards  occupied  himself  with  the  volumes 
of  solids.  The  vintage  of  the  year  161  a  was  extraordinarily 
abundant,  and  the  question  of  the  cubic  content  of  wine  casks 
was  brought  under  hb  notice.  Thb  fact  accounts  for  the  title 
of  his  work,  Nova  sUrtometria  ddiorum;  accessit  sUreomeiriae 
Arckimedeae  suppUmentum  (161 5).  In  this  treatise  he  regarded 
solid  bodies  as  bdng  made  up,  as  it  were  (velutt),  of  "  infinitely  '* 
many  *'  infinitely  "  small  cones  or  "  infinitely  "  thin  dbks,  and 
he  used  the  notion  of  summing  the  areas  of.  the  disks  in  the 
way  he  had  previously  used  the  notion  of  summing  the  focal 
radiiol  an  ellipse. 

14.  In  connexion  with  the  early  hbtory  of  the  calculus  it 
must  not  be  forgotten  that  the  method  by  which  logarithms 

were  invented  (1614)  was  effectively  a  method  of 
iJSm!       infinitesimals.    Natural  logarithms  were  not  invented 

as  the  indices  of  a  certain  base,  and  the  notation  e 
for  the  base  was  first  introduced  by  Euler  more  than  a  century 
after  the  invention.  Logarithms  were  introduced  as  Dumbeis 
which  increase  in  arithmetic  progression  when  other  related 
numbers  increase  in  geometric  progression.  The  two  sets  of 
numbers  were  supposed  to  increase  together,  one  at  a  uniform 
rate,  the  other  at  a  variable  rate,  and  the  increments  were 
regarded  for  purposes  of  calculation  as  very  small  and  as 
accruing  discontinuously. 

15.  Kepler's  methods  of  integration,  for  such  they  must  be 
calltti,  were  the  origin  of  Bonaventura  Cavalieri's  theory  of 
Car—  the  summation  of  indivbibles.  The  notion  of  a 
BMfM  continuum,  such  as  the  area  within  a  closed  curve, 
iSlifcf      '^  being  made  up  of  indivisible  parts,  "  atoms  "  of 

area,  if  the  expression  may  be  allowed,  b  traceable 
to  the  speadatiotts  of  early  Greek  philosophers;  and  although 
the  nature  of  continuity  was  better  understood  by  Aristotle 
and  many  other  ancient  writers  yet  the  unsound  atomic  concep- 
tion was  revived  in  the  13th  century  and  has  not  yet  been 
finally  uprooted.  It  b  possible  to  contend  that  Cavalieri  did 
not  himself  hold  the  unsound  doctrine,  but  hb  writing  on  thb 
point  b  rather  obscure.  In  his  treatise  Geawutria  indivisihilibus 
continuornm  nova  quadam  ratione  promota  (1635)  he  regarded 


a  plane  figure  as  generated  by  a  line  moving  so  as  to  be  always 
parallel  to  a  fixed  line,  and  a  solid  figure  as  generated  by  a  plane 
moving  so  as  to  be  always  parallel  to  a  fixed  plane;  and  be 
compared  the  areas  of  two  plane  figures,  or  the  volumes  of  two 
solids,  by  determining  the  ratios  of  the  sums  of  all  the  indivisiUes 
of  which  they  are  supposed  to  be  made  up,  these  tndiviablcs 
being  segments  of  parallel  lines  equally  sp^ctd  in  the  case  ol 
plane  figures,  and  areas  marked  out  upon  parallel  planes  equally 
spaced  in  the  case  of  solids.  By  thb  method  Cavalieri  was  able 
to  effect  numerous  integrations  relating  to  the  areas  di  portions 
of  conic  sections  and  the  volumes  generated  by  the  revohitioa 
of  these  portions  about  various  axes.  At  a  later  date,  and  partly 
in  answer  to  an  attack  made  upon  him  by  Paul  Guldin,  Cavali» 
published  a  treatise  entitled  Exercitciumes  geometrkae  sex  (1647), 
in  which  he  adapted  his  method  to  the  determination  of  centres 
of  gravity,  in  particular  for  solids  of  variable  density. 

Among  the  results  which  he  obtained  b  that  which  we  shoold  now 
Write 

fa  gm*t 

J  ^jc*dx»     t  ^»(si  int^ral). 

He  regarded  the  problem  thus  solved  as  that  of  ckternusiqg  tiM  asm 
of  the  filth  powers  of  all  the  lines  drawn  across  a  parallclQgraa 
parallel  to  one  of  its  sides. 

At  thb  period  scientific  investigators  communicated  their 

results  to  one  another  through  one  or  more  intermediate ; 

Such  intermediaries  were  Pierre  de  Carcavy  and 

Pater  Marin  Mersenne;  and  among  the  writers  thus 

in    commtmication    were    Bonaventura    Cavalieri, 

Chrbtiaan  Huygens,  Galileo  Galilei,  Giles  Posonnier 

de  Robervai,  Pierre  de  Feimat,  Evangelists  TomceOi,  and  a 

little  later  Blaise  Pascal;  but  the  letters  of  Carcavy  or  Mersenne 

would  probably  come  into  the  hands  of  any  man  who  was  likdy 

to  be  interested  in  the  matters  discussed.    It  often  happened 

that,  when  some  new  method  was  invented,  or  sooae  new  lesi^ 

obtained,  the  method  or  result  was  quickly  known  to  a  wide 

circle,  although  it  might  not  be  printed  unto  after  the  lapse 

of  a  long  time.    When  Cavalieri  was  printing  hb  two  treatises 

there  was  much  discussion  of  the  problem  of  quadratures. 

Robervai  (1634)  regarded  an  area  as  made  up  of  **  infinitely  ** 

many  "  infinitely  "  narrow  strips,  each  of  which  may  be  a»- 

sidcrcd  to  be  a  rectangle,  and  he  had  similar  ideas  in  regard  to 

lengths  and  volumes.     He  knew  how  to  approximate  to  the 

quantity  which  we  express  by  i  ^dx  by  the  process  of  ionueg 

the  sum 

jfra ^. 

and  he  claimed  to  be  able  to  prove  that  thissum  tends  to  i/(ai+i), 
as  n  increases  for  all  positive  integral  values  of 
of  integrating  ^  by  forming  thb  sum  was  found  also 
by  Fermat  (1636),  who  stated  expresdy  that  he  mmtttmtmi 
arrived  at  it  by  generalizing  a  method  employed  by 
Archimedes  (for  the  cases  <»•>»  i  and  «»  a)  in  hb  books 
on  Conoids  and  Spheroids  and  on  Spirals  (see  T.  L.  fieath. 
The  Works  of  Archimedes,  Cambridge,  1897).  Fermat  ezte»kd 
the  result  to  the  case  where  m  b  fractional  (1644),  and  to  the  case 
where  m  b  negative.  This  latter  extension  and  the  proofs  wee 
given  in  hb  memoir,  Proportionis  geometricoe  im  qamirsndis 
parabolis  et  hyperMis  usus,  which  appears  to  have  received  a 
final  form  before  1659,  although  not  published  until  1670- 
Fermat  did  not  use  fractional  or  negative  indices,  but  he  regarded 
hb  problems  as  the  quadratures  of  parabolas  and  hyperbolas 
of  various  orders.  His  method  was  to  divide  the  interval  of 
integration  into  parts  by  means  of  intermediate  points  the  ab> 
scissae  of  which  are  in  geometric  progression.  In  the  process  oi 
§  5  above,  the  points  M  must  be  chosen  according  to  thb  rek 
This  restrictive  condition  being  understood,  we  may  say  that 
Fermat's  formulation  of  the  problem  of  quadratures  is  the 
same  as  our  definition  of  a  definite  integral. 

The  result  that  the  problem  of  quadratures  could  be  solved 
for  any  curve  whose  equation  could  be  expressed  in  the  torn 

y-z«(sii^-l), 
or  in  the  form 

y-oia»»+OiX^+  ... 


HISTORY] 


INFINITESIMAL  CALCULUS 


539 


where  none  of  the  indices  h  equal  to  —  i,  was  used  by  John 
WaUis  in  his  Aritkmttica  infiniUfrum  (1655)  as  well  as  by  Fermat 
(>6S9)-  The  case  in  which  ma  — 1  was  that  of  the 
ordinary  rectangular  hyperbola;  and  Gregory  of 
St  Vincent  in  his  Opus  geometricum  quadraturae 
tirctdi  ei  sedionum  ccni  (1647)  b^  proved  by  the 
method  ol  exhaustions  that  the  area  contained  between  the 
curve,  one  as3rmptote,  and  two  ordinates  parallel  to  the  other 
asymptote,  increases  in  arithmetic  progression  as  the  distance 
between  the  ordinates  (the  one  nearer  to  the  centre  being  kept 
fixed)  increases  in  geometric  progression.  Fermat  described 
his  method  of  integration  as  a  logarithmic  method,  and  thus 
it  is  dear  that  the  relation  between  the  quadrature  of  the 
hyperbola  and  logarithms  was  understood  although  it  was  not 
expressed  analjrtiodly.  It  was  not  very  long  before  the  relation 
was  used  for  the  calculation  of  logarithms  by  Nicolaus  Mercator 
in  his  LogarilkmcUcknia  (1668).  He  began  by  writing  the 
equation  of  the  curve  in  the  form  y""i/(x+')>  expanded  this 
expression  in  powers  of  xby  the  method  of  division,  and  in- 
tegrated it  term  by  term  in  accordance  with  the  wdl-understood 
rule  for  finding  the  quadrature  of  a  curve  given  by  such  an 
equation  as  that  written  at  the  foot  of  p.  335. 

By  the  middle  of  the  17th  century  many  mathematicians 
could  perform  integrations.  Very  many  particular  results  had 
been  obtauMd,  and  applications  of  tHcm  had  been 
made  to  the  quadrature  of  the  circle  and  other  conic 
ta>  i^^imrgections,  and  to  various  problems  concerning  the 
^■*"***  lengths  of  curves,  the  areas  they  enclose,  the  volumes 
and  superficial  areas  of  solids,  and  centres  of  gravity.  A 
systematic  account  of  the  methods  then  in  use  was  given,  along 
with  much  that  was  original  on  his  part,  by  Blaise  Pascal  in 
his  LeUres  de  Amos  DeUonviUe  sw  quelques-unes  de  ses  intentions 
en  giowUlrit  (1659). 

16.  Ute  problem  of  maxima  and  minima  and  the  problem  of 
tangents  had  also  by  the  same  time  been  effectively  solved. 
P  Oresme  in  the  14th  century  knew  that  at  a  point  where 
r«#the  ordixukte  of  a  curve  b  a  maximum  or  a  minimum 
its  variation  from  point  to  point  of  the  curve  is  slowest ; 
ind  Kepler  in  the  Stereometria  dUwrum  remarked 
that  at  the  places  where  the  ordinate  passes  from  a  smaller 
value  to  the  greatest  value  and  then  again  to  a  smaller  value, 
its  variation  becomes  insensible.  Fermat  in  1629  was  in  possession 
ol  a  method  which  he  then  communicated  to  one  Despagnet  of 
Bordeaux,  and  which  he  referred  to  in  a  letter  to  Roberval  of 
1636.  He  communicated  it  to  Ren6  Descartes  early  in  1638  on 
recdviog  a  copy  of  Descartes's  Cicmitrie  (1637),  and  with  it 
he  sent  to  Descartes  an  account  of  his  methods  for  solving  the 
problem  of  tangents  and  for  determining  centres  of  gravity. 

Fermat's  method  for  maxima  and  minima  is  essentially  our 
method.  Expressed  in  a  more  modem  notation,  what  he  did  was  to 
bei^  by  connecting  the  ordinate  y  and  the  abscissa  z  of  a  point  of  a 

curve  by  an  equation  which  holds  at  all 
points  01  the  curve,  then  to  subtract  the 
value  of  y  in  terms  of  x  from  the  value  ob- 
tained by  substituting  x+E  for  x,  then  to 
divide  the  difference  by  E,  to  put  E^o  in 
the  quotient,  and  to  equate  the  quotient  to 
sero.  Thus  he  differentiated  with  respect 
to  X  and  equated  the  differential  coefficient 
to  sero. 

Fermat's  method  for  solving  the  problem 

of  tangents  may  be  explained  as  follows: — 

Lrt  (x.  ^)  be  the  coordinates  of  a  point  P  of  a  curve,  (x',  V).  those 

of  a  oeigbbooring  point  P*  on  the  tangent  at  P,  and  let  MM'-E 

(6g.  6). 

From  the  amilarity  of  the  triangles  PTM',  PTM  we  have 

/zA-E-y  :A, 

where  A  denotes  the  subungent  TM.    The  point  P*  being  near  the 
curve,  we  may  substitute  in  the  equation  of  tne  curve  x— E  for  x  and 


OT 


S>'M 
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(yA— yE)/A  for  y.  The  equation  of  the  curve  is  approximately 
aaltsfied.  If  it  is  taken  to  be  mtisficd  exactly,  the  result  is  an  equation 
of  the  form  M^J,  A,  E)»o,  the  left-hand  member  of  which  is 
di^-istble  by  E.  Omittii^  the  factor  E,  and  putting  E*o  in  the 
Rtnaioing  factor,  we  have  an  equation  whicn  gives  A.  In  this 
ptubltm  of  ungents  alto  Fermat  found  the  required  result  by  a 
piuieas  equivalent  to  differentiation. 

Fctmat  gaveseveral  examples  of  the  application  of  his  method  \ 


•afJtaf 


resultant 


among  them  was  one  in  which  he  showed  that  he  could  differ- 
entiate very  complicated  irrational  functions.  For  such  functions 
his  method  was  to  begin  by  obtaining  a  rational  equation.  In 
rationalizing  eqtuitions  Fermat,  in  other  writings,  used  the 
device  of  introducing  new  variables,  but  he  did  not  use  this 
device  to  simplify  the  process  of  differentiation.  Some  of 
his  results  were  published  by  Pierre  Hirigonc  in  his  SuppU- 
merJum  cwrsus  maikemaSici  (1642).  His  communication  to 
Descartes  was  not  published  in  full  until  after  his  death  (Fermat, 
Opera  varia,  1679).  Methods  similar  to  Fermat's  were  devised 
by  Ren6  de  Sluse  (165a)  for  tangents,  and  by  Johannes  Hudde 
(1658)  for  maxima  and  minima.  Other  methods  for  the  solution 
of  the  problem  of  tangents  were  devised  by  Roberval  and 
TorricelU,  and  published  almost  simultaneously  in  1644.  These 
methods  were  founded  upon  the  composition  of  motions,  the 
theory  of  which  had  been  taught  by  Galileo  (1638),  and,  less 
completely,  by  Roberval  (1636).  Roberval  and  Torricelli 
could  construa  the  tangents  of  many  curves,  but  they  did  not 
arrive  at  Fermat's  artifice.  This  artifice  is  that  which  we  have 
noted  in  §xo  as  the  fundamental  artifice  of  the  infinitesimal 
calculus. 

17.  Among  the  comparatively  few  mathematicians  who  before 
x66s  cotild  perform  differentiations  was  Isaac  Barrow.  In 
his  book  entitled  Lutiones  opticae  ei  leometricae, 
written  apparently  in  1663,  1664,  and  published  in 
1669,  1670,  he  gave  a  method  of  tangents  like  that 
of  Roberval  and  TorricelU,  compotmding  two  velocities 
in  the  directions  of  the  axes  of  x  and  y  to  obtain  a 
along  the  tangent  to  a  curve.  In  an  appendix  to  this  book  he 
gave  another  method  which  differs  from  Fermat's  in  the  introduc- 
tion of  a  differential  equivalent  to  our 
dy  as  well  as  dx.  Two  neighbouring 
ordinates  PM  and  QN  of  a  curve  (fig.  7) 
are  regarded  as  containing  an  inde- 
finitely small  (indefinite  panum)  arc,  and 
PR  is  drawn  parallel  to  the  axis  of  x. 
The  Ungent  PT  at  P  is  regarded  as 
identical  with  the  secant  PQ,  and  the 
position  of  the  tangent  is  determined  by  the  similarity  of  the 
triangles  PTM,  PQR.  The  incremcnU  QR,  PR  of  the  ordinate 
and  abscissa  are  denoted  by  a  and  e;  and  the  ratio  of  a  to  c 
is  determined  by  substituting  x+e  for  x  and  y+a  for  y  in  the 
equation  of  the  curve,  rejecting  all  terms  which  are  of  order 
higher  than  the  first  in  a  and  e,  and  omitting  the  terms  which  do 
not  contain  a  or  e.  This  process  is  equivalent  to  differentiation. 
Barrow  appears  to  have  invented  it  himself,  but  to  have  put  it 
into  his  book  at  Newton's  request.  The  triangle  PQR  is  some- 
times called  *'  Barrow's  differential  triangle." 

The  reciprocal  relation  between  differentiation  and  integration 
6)  was  first  observed  explicitly  by  Barrow  in  the  book  cited  above, 
the  quadrature  of  a  curve  pp ->/(x)  is  known,  so  that  the 
area  up  to  the  ordinate  x  is  eiven  by  F(x),  the  curve 
y-'F(xj  can  be  drawn,  and  Barrow  showed  that^  the 
subtanccnt  of  this  curve  is  measured  by  the  ratio  of 
its  orciinate  to  the  ordinate  of  the  original  curve.  The  curve 
y  »F(x)  is  often  called  the  "  quadratrix  "  of  the  original  curve;  and 
the  result  has  been  called  "  Barrow's  inversion-theorem."^  He  did 
not  use  it  as  we  do  for  the  determination  of  quadratures,  or  indefinite 
integrals,  but  for  the  solution  of  problems  of  the  kind  which  were 
then  called  '*  inverse  problems  of  tangents."  In  these  problems  it 
was  sought  to  determine  a  curve  from  some  property  of  its  tangent, 
e.r.  the  property  that  the  subtangent  is  proportional  to  the  square 
orthe  abscissa.  Such  problems  are  now  classed  under  "differential 
equations."  When  Barrow  wrote,  quadratures  were  familiar  and 
differentiation  unfamiliar,  just  tm  hyperbolas  were  trusted  while 
lojrarithms  were  strange.  The  functbnal  notation  was  not  invented 
till  long  afterwards  (see  Functiok),  and  the  want  of  it  is  felt  in  read- 
ing all  the  mathematics  of  the  17th  century. 

18.  The  great  secret  which  afterwards  came  to  be  called  the 
"  infinitesimal  calculus "  was  almost  discovered  by  Fermat, 
and  still  more  nearly  by  Barrow.  Barrow  went  farther  than 
Fermat  in  the  theory  of  differentiation,  though  not  in  the 
practice,  for  he  compared  two  increments;  he  went  farther  in 
the  theory  of  intcgrstion,  for  he  obtained  the  inversion- 
theorem.    The  great  discovery  leems  to  ooosbt  partly  in  the 
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recognition  of  the  fact  that  differcBtiation,  known  to  be  a 
uaelul  process,  could  always  be  performed,  at  least  for  the 

functions  then  known,  and  partly  in  the  recognition 

of  the  fact  that  the  inversion-theorem  could  be 
eovmry  applied  to  problems  of  quadrature.  By  these  steps 
emihdtim  the  problem  of  tangents  could  be  solved  once  for  all, 
f*.?"ti  *^^  ^®  operation  of  integration,  as  we  call  it, 
^«i^fc»     could  be  rendered  systematic    A  further  step  was 

necessary  in  order  that  the  discovery,  once  made, 
should  become  accessible  to  mathematicians  in  general;  and 
this  step  was  the  introduction  of  a  suitable  notation.  The 
definite  abandonment  of  the  old  tentative  methods  of  in- 
tegration in  favour  of  the  method  in  which  this  operation 
is  regarded  as  the  inverse  of  differentiation  was  especi- 
ally the  work  of  Isaac  Newton;  the  precise  formulation 
of  simple  rules  for  the  process  of  differentiation  in  each 
special  case,  and  the  introduction  of  the  notation  which  has 
proved  to  be  the  best,  were  eqiedally  the  work  of  Gottfried 
Wilhelm  Leibnitz,  lliis  statement  remains  true  although 
Newton  invented  a  systematic  notation,  and  practised  differentia- 
tion by  rules  equivalent  to  those  of  Leibnita,  before  Leibnitz 
had  begun  to  work  upon  the  subject,  and  Leibnitz  effected 
integrations  by  the  method  of  recognizing  differential  coefficients 
before  he  had  had  any  opportunity  of  becoming  acquainted 
with  Newton's  methods. 

19.  Newton  was  Barrow's  pupQ,  and  he  knew  to  start  with 
in  1664  all  that  Barrow  knew,  and  that  was  practically  all  that 
^,  ^  was  known  about  the  subject  at  that  time.  His 
JJjJJ^]]^  original  »hinlring  on  the  subject  dates  from  the  year 
ffti,,,         of  the  great  plague  (1665-1666),  and  it  issued  in  the 

invention  of  the  "  Csilculus  of  Fluxions,"  the  principles 
and  methods  of  which  were  developed  by  him  in  three  tracts 
entitled  De  analyst  per  aequationes  numero  Urminorum  infinitaSf 
Metkodus  fluxionum  et  serierum  infinitarumf  and  De  quad- 
ratura  curvarum.  None  of  these  was  published  until  long  after 
they  were  written.  The  Analysis  per  aequationes  yitA  compoKd 
in  1666,  but  not  printed  until  1711,  when  it  was  published 
by  William  Jones.  The  Metkodus  fiuxionum  was  composed 
in  167 1  but  not  printed  till  1736,  nine  years  after  Newton's 
death,  when  an  English  translation  was  published  by  John 
Colson.  In  Horsley's  edition  of  Newton's  works  it  bears  the 
title  Geomdria  analytica.  The  Quadratura  appears  to  have  been 
composed  in  1676,  but  was  first  printed  in  1704  as  an  appendix 
to  Newton's  Opticks. 

30.  The  tract  De  Analysi  per  aequationes  .  .  .  was  sent  by 
Newton  to  Barrow,.who  tent  it  to  John  Collins  with  a  request  that 
„._^  ,  it  might  be  made  known.  One  way  of  making  it  known 
'^TJrJIf  ^°"^°  ***^  *^"  to  print  it  in  the  Philosophical  Trans- 
^SuT;  actions  of  the  Royal  Society,  but  this  course  was  not 
**^  adopted.  Collins  made  a  copy  of  the  tract  and  tent  it 
to  Lord  Brounckcr,  but  neither  of  them  brought  it  before  the 
Royal  Society.  The  tract  contains  a  ^neral  proof  of  Barrow's 
inversion-theorem  which  is  the  same  in  pnnciplc  as  that  in  1 6  above. 
In  this  proof  and  elsewhere  id  the  tract  a  notation  is  introduced  for 
the  momentary  increment  {momentum)  of  the  abscissa  or  area  of  a 
curve;  this  "  moment  "  is  evidently  meant  to  represent  a  moment 
of  time,  the  abscissa  representing  time,  and  it  is  effectively  the  same 
as  our  differential  element — the  thing  that  Fermat  had  denoted  by 
E,  and  Barrow  by  e,  in  the  case  of  the  abscissa.  Newton  denoted  the 
moment  of  the  abscissa  by  0,  that  of  the  area  s  by  on.  He  used  the 
letter  v  for  the  ordinate  pr,  thus  suggesting  that  his  curve  is  a  velocity- 
time  graph  such  as  Galileo  had  used.  Newton  gave  the  formula  for 
the  area  of  a  curve  p— *"(m*  - 1)  in  the  form  s -**♦•/(»+!)•  In 
the  proof  he  transformed  this  formula  to  the  form  s*"C*x',  where 
n  and  p  are  positive  integers,  substituted  s-^-otoex  and  s-hov  for  s, 
and  expanded  by  the  binomial  theorem  for  a  positive  int^ral 
exponent,  thus  obtaining  the  relation 

s»+iw^>w+  . . .  -<*(x»-l-^«»-**+ . . .),' 
from  which  he  deduced  the  relation 

by  omitting.the  equal  terms  ^  and  cf  and  dividing  the  rpntiilning 
terms  by  0,  tacitly  putting  0^0  after  division.  This  relation  is  the 
same  as  v>x".  Newton  pointed  out  that,  conversely,  from  the 
relation  o«x"  the  relation  s<"X*^/(m+i)  follows.  He  applied  his 
fonnula  to  the  quadrature  of  curves  whose  ordinates  can  be  ocpressed 
as  the  sum  of  a  finite  number  of  terms  of  the  form  ax*j  and  gave 
eiamples  of  its  appUcatioa  to  curves  in  which  the  ordinate  isoqarnsed 


by  an  infinite  series,  uring  for  tlus  purpose  the  tnoomial  theorem  (or 
negative  and  fractional  exponents,  that  is  to  say,  the  ezpannon  al 
(i+x)*  in  an  infinite  aeries  of  i>owen  of  x.  Tlus  theorem  lie  had 
discovered;  but  he  did  not  in  this  tract  state  it  in  a  i^eaeral  form  or 
give  any  proof  of  it.  He  pointed  out,  however,  how  it  nay  be  oted 
forthesolutionof  equations  by  means  of  infinite  series.  He  observed 
also  that  all  questjons  concerning  lengtlur  of  curves,  volumes  en- 
closed by  surfaces,  and  (xntres  of  pavtty,  can  be  formulated  as 
problems  of  quadratures,  and  can  thus  be  solved  either  in  finite 
terms  or  by  means  of  infinite  aeries.  In  the  Quadratura  ^1676)  the 
method  of  integration  which  is  founded  upon  the  invenoo- 
theorem  was  earned  out  systematically.    Among  other  results  there 

g'ven  b  the  quadrature  of  curves  expressed  by  equatioas  of  the 
•rm  y  »x"(a -f  &**)';  this  has  passed  into  text-books  amSer  the 
title  'integration  of  binomial  aifferentiak"  (see  $  49).  Newton 
announced  the  result  in  letters  to  Collins  and  Oldenborg  of  1676. 

21.  In  the  Metkodus  ftutionum  (1671)  Newton  introduced  his 
characteristic  notation.  He  legarded  variable  quantities 
ated  by  the  motion  of  a  point,  or  line,  or  plane,  and  called 
the  generated  quantity  a  "  fluent  "  and  its  rate  of  genera- 
tion a  "  fluxion."  The  fluxion  of  a  fluent  x  is  represented 
by  X,  and  its  moment,  or  "  infinitely  "  small  uicrement 
accruing  in  an  "  infinitely "  short  time,  is  repres 
io.  The  problems  of  the  calculus  are  stated  to  be  Ql)  tt»  find  the 
velocity  at  any  time  when  the  distance  traversed  is  given ;  fiL)  to 
find  the  distance  traversed  when  the  velocity  b  given.  The  first  of 
these  leads  to  differentiation.  In  any  rational  equation  cootaintng 
X  and  y  the  expressions  x+xo  and  y+^^  are  to  be  substituted  for 
x  and  V,  the  resulting  equation  b  to  be  divided  by  o,  and  afterwards  • 
b  to  oe  omitted,  in  the  case  of  irrational  functions,  or  ratioiial 
functions  which  are  not  integral,  new  variables  are  introdoced  in  such 
a  way  as  to  make  the  equations  contain  rational  integral  terms  only. 
Thus  Newton's  rules  of  differentution  would  be  in  our  notation  the 
rules  (i.),  (IL),  (v.)  of  {  11,  together  with  the  partkular  result  mhidk 
we  write 

^P-mx"  ',  (w  integral). 

a  result  which  Newton  obtained  by  eziMnding  (x-t-io)*  by  the 
binonual  theorem.    The  second  problem  b  the  problem  of  intcgiar 
tion,  and  Newton's  method  for  solving  it  was  the  method  of 
founded  upon  the  particular  result  which  we  write 


f 
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Newton  added  applications  of  his  methods  to  maxima  mad  t***^-", 
tangents  and  curvature.  In  a  letter  to  Collins  of  date  1672  Nevton 
stated  that  he  had  certain  methods,  and  he  described  certain  rcsnlts 
which  he  had  found  by  using  them.  These  methods  and  results  aie 
those  which  are  to  be  found  in  the  Metkodus  fitueiommmi  but  the 
letter  makes  no  mention  of  fluxions  and  fluents  or  of  the  charactcr- 
btic  notation.  The  rule  for  tauigents  b  said  in  the  letter  to  be 
analc^us  to  de  Sluse's,  but  to  be  applicable  to  equations  that 
tain  irrational  terms. 

22.  Newton  gave  the  fluxional  notatioo  also  in  tbe 
Quadratura  curvarum  (1676),  and  he  there  added  to  it 
the   higher  differential   coefficients  and   for   indefinite 
integraTs,  as  we  call  them.  '  Just  as  x,  y,  s,  .  .  .  are  fluents 
of  which  f .  ^,  ft,  .  .  .  are  the  fluxionsj  so  i,  ^,  i,  .  .  .  cam 
be  treated  as  fluents  of  which  the  fluxions  may  be  denoted 
by  i(,  5,  <;  .  .  .  In  like  manner  the  fluxions  of  these  may 
be  denoted  by  f ,  y,  S.     .  .  and  so  on.    Again  x,  y.  s,  .  .  .  ««•, 
regarded  as  fluxions  ot  which  the  fluents  may  be  deiooted  by  ^^mt, . 
and  these  again  as  fluxions  of  other  quantities  denoted  by  £,  ^u,  . 


and  BO  on.  No  use  was  made  of  the  notation  i^  f ,  .  .  .  la  tbe  4 
of  the  tract.  The  first  publication  of  the  fluxional  notatioo ' 
by  Wallb  in  the  secona  edition  of  his  Algebra  (i6qa)  in  the  form  of 
extracts  from  communications  made  to  him  by  Newton  in  1692. 
In  thb  account  of  the  method  the  symbols  0,  i,  f ,  .  ...  occur,  bot 
not  the  symbols  d^,  f ,  .  .  .  Wallis's  treatise  also  contains  Ne«toa*« 
formulation  of  the  problems  of  the  calculus  in  tbe 
aequatione  fluentes  quotcumque  quantitates  inoahente  fiuxioma  1 
et  vice  versa  ("  an  equation  containing  any  number  of  flnent 
ouantities  being  given,  to  find  their  fluxions  and  vice  versa  *^  Is 
tne  Philosopkiae  naturalis  principia  matkematica  (i687)»  rommnolv 
called  the  '  Principia,"  the  words  "  fluxion  **  and  "  moment  '*  ocrsr 
in  a  lemma  in  the  second  book;  but  the  notation  whidi  is  cfaaractcr> 
istic  of  the  calculus  of  fluxions  b  nowhere  used. 

33.  It  b  diffictilt  to  account  for  the  fragmentaiy  mannrr  of 
publication  of  the  FIdKonal  Calctilus.  and  for  the  loiig  delays 
which  took  place.  At  the  time  (1671)  when  Newton 
composed  the  Metkodus  fiuxionum  he  contemplated 
bringing  out  an  edition  of  Gerhard  Kinckhuyaen's 
treatise  on  algebra  and  prefixing  hb  tract  to  this 
treatise.  In  the  same  year  hb  **  Theory  of  Light  and 
Colours "  was  publbhed  in  the  Pkilosopkical 
and  the  opposition  which  it  exdted  led  to  the  abaadomDcm  of 
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the  project  irith  regaid  to  fltodons.  In  1680  Collins  sought  the 
assistance  of  the  Royal  Society  for  the  publication  of  the  traa, 
and  this  was  granted  in  1682.  Yet  it  remained  unpublished. 
The  reason  is  unknown;  but  it  is  known  that  about  1679,  x<^> 
Newton  took  up  again  the  studies  in  natural  philosophy  which 
be  had  intermitted  for  several  years,  and  that  in  X6S4  he  wrote 
the  tract  De  motn  which  was  in  some  sense  a  first  draft  of  the 
Principia,  and  it  may  be  conjectured  that  the  fluxions  were 
hdd  over  until  the  Principia  should  be  finished!  There  is  also 
reason  to  think  that  Newton  had  become  dissatisfied  with  the 
arguments  about  infinitesimals  on  which  his  calculus  was 
based.  In  the  preface  to  the  De  quadratura  curvarum  (1704), 
in  which  he  describes  this  tract  as  something  which  he  once 
wrote  ("  ctim  scripH  "}  he  says  that  there  is  no  necessity  to  intro- 
duce into  the  method  of  fluxions  any  argument  about  infinitely 
small  quantities;  and  in  the  Principia  (1687)  he  adopt^ 
instead  of  the  method  of  fluxions  a  new  method,  that  of  "  Prime 
and  Ultimate  Ratios."  By  the  aid  of  this  method  it  is  possible, 
as  Newton  knew,  and  as  was  afterwards  .seen  by  others,  to  fouAd 
the  calculus  of  fltudons  on  an  irreproadiable  method  of  limits. 
For  tht  purpose  of  explaining  his  discoveries  in  dynamics 
and  astronomy  Newton  used  the  method  of  limits  only,  without 
the  notation  of  fluxions,  and  he  presented  all  his  results  and 
demonstrations  in  a  geometrical  form.  There  is  no  doubt  that 
he  arrived  at  most  of  his  theorems  in  the  first  instance  by  using 
the  method  of  fluxions.  Further  evidence  of  Newton's  dis- 
satisfaction with  arguments  about  infinitely  small  quantities 
is  furnished  by  his  tract  Mohodus  diJererUialis,  published  in 
X711  by  Williun  Jones,  in  which  he  laid  the  foundations  of  the 
*'  Calculus  of  Finite  Differences." 

94.  Ldbnits,  unlike  Newton,  was  practically  a  self-taught 
mathematician.  He  seems  to  have  been  first  attracted  to 
mathematics  as  a  means  of  symbolical  expression,  and 
on  the  occasion  of  his  first  visit  to  London,  early  in 
1673,  be  learnt  about  the  doctrine  of  infinite  series 
which  James  Gregory,  Nicolaus  Mercator,  Lord 
Brouncker  and  others,  besides  Newton,  had  used  in  their  in- 
vestigations. It  appears  that  he  did  not  on  this  occasion  become 
acquainted  with  Collins,  or  see  Newton's  Analysis  per  aequa- 
tianest  but  he  purchased  Barrow's  Leciiones.  On  returning  to 
Paris  he  made  the  acquaintance  of  Huygens,  who  recommended 
him  td  read  Descartes'  Ciomiirie.  He  also  read  Pascal's  Leltres 
de  DetiomiiUf  Gregory  of  St  Vincent's  Opus  geomelricum, 
Cavalieri's  IndivisiUes  and  the  Synopsis  geometrica  of  Honor6 
Fabri,  a  book  which  is  practically  a  commentary  on  Cavalieri; 
it  would  never  have  had  any  importance  but  for  the  influence 
which  it  had  on  Leibnitz's  thinking  at  this  critical  period.  In 
August  of  this  year  (1673)  he  was  at  work  upon  the  problem  of 
tangents,  and  he  appears  to  have  made  out  the  nature  of  the 
iolution-^the  method  involved  in  Barrow's  differential  triangle — 
for  himself  by  the  aid  of  a  diagram  drawn  by  Pascal  in  a  demon- 
station  of  the  formula  for  the  area  of  a  spheriod  stirface.  He 
saw  that  the  problem  of  the  relation  between  the  differences 
of  neighbouring  ordinates  and  the  ordlnates  themselves  was  the 
important  problem,  and  then  that  the  solution  of  this  problem 
was  to  be  effected  by  quadratures.  Unlike  Newton,  who  arrived 
at  differentiation  and  tangents  through  integration  and  areas, 
Leibnitx  proceeded  from  tangents  to  quadratures.  When  he 
tamed  his  attention  to  quadratures  and  indivisibles,  and 
realist  the  nature  of  the  process  of  finding  areas  by  summing 
**  infinitesimal "  rectangles,  he  proposed  to  replace  the  rectangles 
by  triangles  having  a  common  vertex,  and  obtained  by  this 
method  the  result  which  we  write 

J»-i-l+t-»+  .  .  . 
la  1674  he  sent  an  account  of  his  method,  called  **  transmutation," 
along  with  this  result  to  Huygens,  and  early  in  1675  ^^^  ^^^ 
it  to  Henry  Oldenburg,  secreUry  ql  the  Royal  Society,  with 
inquiries  as  to  Newton's  discoveries  in  regard  to  quadratures. 
In  October  of  1675  h'  ^^  begun  to  devise  a  symbolical  notation 
for  quadratures,  starting  from  Cavalieri's  indivisibles.  At  first 
be  proposed  to  use  the  word  omnia  as  an  abbreviation  for 
Cavalieri's  "sum  of  all  the  Imes,"  thus  writing  omnia  y  for  that 
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which  we  write  "  fydx"  but  within  «  day  or  two  he  wrote 
"  /y."  He  regarded  the  symbol  "  /"  as  representing  an  opera- 
tion which  raises  the-  dimensions  of  the  subject  of  operation — 
a  line  becoming  an  area  by  the  operation — and  he  devised  his 
symbol  "  d"  to  represent  the  inverse  operation,  by  which  the 
dimensions  are  diminished.  He  observed  that,  whereas  "  /  " 
represents  "  sum,"  "  d  "  represents  "  difference."  His  notation 
appears  to  have  been  practically  settled  before  the  end  of  1675, 
for  in  November  he  wrote  Sydy=  )>*,  just  as  we  do  now. 

35.  In  Ju{y  of  1676  Leibnitz  received  an  answer  to  his  inquiry 
in  regard  to  Newtod's  methods  in  a  letter  written  by  Newton 
to  Oldenburg.  In  this  letter  Newton  gave  a  general 
statement  of  the  binomial  theorem  and  many  results 
relating  to  series.  He  stated  that  by  means  of  such 
series  he  could  find  areas  and  lengths  of  curves,  centres 
of  gravity  and  volumes  and  surfaces  of  solids,  but,  as 
this  would  take  too  long  to  describe,  he  would  illustrate  it  by 
examples.  He  gave  no  proofs.  Leibnitz  replied  in  August, 
stating  some  results  which  he  had  obtained,  and  which,  as  it 
seemed,  could  not  be  obtained  easily  by  the  method  of  series, 
and  he  asked  for  further  information.  Newton  replied  in  a 
long  letter  to  Oldenburg  of  the  24th  of  October  1676.  In  this 
letter  he  gave  a  much  fuller  account  of  his  binomial  theorem 
and  indicated  a  method  of  proof.  Further  he  gave  a  number 
of  results  relating  to  quadratures;  they  were  afterwards  printed 
in  the  tract  De  quadratura  curvarum.  He  gave  many  other 
results  relating  to  the  computation  of  natural  logarithms  and 
other  calculations  in  which  scries  could  be  used.  He  gave  a 
general  statement,  similar  to  that  in  the  letter  to  Collins,  as  to 
the  kind  of  problems  relating  to  tangents,  maxima  and  minima, 
&c.,  which  he  could  solve  by  his  method,  but  he  concealed  his 
formulation  of  the  calculus  in  an  anagram  of  transposed  letters. 
The  solution  of  the  anagram  was  given  eleven  years  later  in  the 
Principia  in  the  words  we  have  quoted  from  Wallis's  Algebra. 
In  neither  of  the  letters  to  Oldenburg  does  the  characteristic 
notation  of  the  fluxional  calculus  occur,  and  the  words  "  fluxion  " 
and  "  fluent "  occur  only  in  anagrams  of  transposed  letters.  The 
letter  of  October  1676  was  not  despatched  until  May  1677,  and 
Leibnitz  answered  it  in  June  of  that  year.  In  October  1676 
Leibnitz  was  in  London,  where  he  made  the  acquaintance  of 
CoUins  and  read  the  Analysis  per  aequalioneSf  and  it  seems  to 
have  been  supposed  afterwards  that  he  then  read  Newton's 
letter  of  October  1676,  but  he  left  London  before  Oldenburg 
received  this  letter.  In  his  answer  of  June  1677  Leibnitz  gave 
Newton  a  candid  account  of  his  differential  calciilus,  nearly 
in  the  form  in  which  he  afterwards  publish^  it,  and  explained 
how  he  used  it  for  quadratures  and  inverse  problems  of  tangents. 
Newton  never  replied. 

26.  In  the  Ada  erudilarum  of  Z684  Leibnitz  published  a 

short  memoir  entitled  Nova  methodus  pro  maximis  ei  minimisj 

itemque  tangentibus,  quae  nee  fractas  nee  irraiianates 

quantitates  moriUur^  et  singulare  pro  illis  calculi  genus. 

In  this  memoir  the  differential  <fx  of  a  variable  x, 

considered  as  the  abscissa  of  a  point  of  a  curve,  is  said 

to  be  an  arbitrary  quantity,  and  the  differential  dy  of  a  related 

variable  y,  considered  as  the  ordinate  of  the  point,  is  defined  as 

a  quantity  which  has  to  dx  the  ratio  of  the  ordinate  to  the 

subtangent,  and  rules  are  given  for  operating  with  differentials. 

These  are  the  rules  for  forming  the  differential  of  a  constant, 

a  sum  (or  difference),  a  product,  a  quotient,  a  power  (or  root). 

They  are  equivalent  to  our  rules  (i.)-(iv.)  of  §  i  x  and  the  particular 

result 

rf(x-)-«w--«dz. 

The  rule  for  a  function  of  a  function  is  not  stated  explicitly 
but  is  illustrated  by  examples  in  which  new  variables  are  intro- 
duced, in  much  the  same  way  as  in  Newton's  Methodus  fitudonum. 
In  connexion  with  the  problem  of  maxima  and  minima,  it  is 
noted  that  the  differential  of  y  is  positive  or  negative  according 
as  y  increases  or  decreases  when  x  increases,  and  the  discrimina* 
tion  of  maxima  from  minima  depends  upon  the  «gn  of  ddy,  the 
differential  of  dy.  In  connexion  with  the  problem  of  tangents 
the  differentials  are  said  to  be  proportional  to  the  momentary 
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increments  of  the  absdssa  and  ordinate.  A  tangent  is  defined 
as  a  line  joining  two  "  infinitely  "  near  points  of  a  curve,  and  the 
"  infinitely  "  small  distances  (e.g.,  the  distance  between  the 
feet  of  the  ordinates  of  such  points)  are  said  to  be  expressible 
by  means  of  the  differentials  (e.^.*^)-  T^  method  is  illustrated 
by  a  few  examples,  and  one  example  is  given  of  its  application 
to  "  inverse  problems  of  tangents."  Barrow's  inversion^theorem 
and  its  application  to  quadratures  are  not  mentioned.  No 
proofs  are  given,  but  it  is  stated  that  they  can  be  obtained 
easily  by  any  one  versed  in  such  matters.  The  new  methods 
in  xv^ard  to  differentiation  which  were  contained  in  this  memoir 
,were  the  use  of  the  second  differential  for  the  discrimination  of 
maxima  and  minima,  and  the  introduction  of  new  variables  for 
the  purpose  of  differentiating  complicated  expressions.  A  greater 
novelty  was  the  use  of  a  letter  (</),  not  as  a  symbol  for  a  number 
or  magnitude,  but  as  a  symbol  of  operation.  None  of  these 
novelties  account  for  the  far-reaching  effect  which  this  memoir 
has  had  upon  the  development  of  mathematical  analysis.  This 
effect  was  a  consequence  of  the  simplicity  and  directness  with 
which  the  rules  of  differentiation  were  stated.  Whatever 
indistinctness  might  be  felt  to  attach  to  the  symbols,  the  processes 
for  solving  problems  of  tangents  and  of  maxima  and  minima 
were  reduced  once  for  all  to  a  definite  routine. 

27.  This  memoir  was  followed  in  1686  by  a  second,  entitled 
De  Ceometria  rtcondita  et  analyst  indivisibilium  atque  infinitorum, 

in  which  Leibnitz  described  the  method  of  using  his 
at  new  differential  calculus  for  the  problem  of  quadratures. 
mtth»  This  was  the  first  publication  of  the  notation  /ydx. 
'***'■■'  The  new  method  was  called  calculus  summatorius. 
The  brothers  Jacob  (James)  and  Johann  (John)  Bernoulli  were 
able  by  1690  to  begin  to  make  substantial  contributions  to 
the  development  of  the  new  calculus,  and  Lcibnits  adopted 
their  word  "  integral "  in  1695,  they  at  the  same  time  adopting 
his  symbol  *'/•"  ^  '^^  ^®  marquis  de  I'Hospital  published 
the  first  treatise  on  the  differential  calculus  with  the  title  Analyse 
des  infiniment  petUs  pour  Vintdligenu  des  lignes  courbes.  The 
few  references  to  fluxions  in  Newton's  Principia  (1687)  must 
have  been  quite  unintelligible  to  the  mathematicians  of  the  time, 
and  the  publication  of  the  fluxional  notation  and  calculus  by 
Wallis  in  1693  was  too  late  to  be  effective.  Fluxions  had  been 
supplanted  before  they  were  introduced. 

"Die  differential  calculus  and  the  integral  calculus  were  rapidly 
developed  in  the  writings  of  Leibnitz  and  the  Bemoullis.  Leibnitz 
(1695)  was  the  first  to  differentiate  a  logarithm  and  an  exponential, 
and  John  Bernoulli  was  the  first  to  recognize  the  property 
posseted  by  an  exi)onential  (a*)  of  becoming  infinitely  great 
in  comparison  with  any  power  (x*)  when  x  is  increased  indefinitely. 
Roger  Cotes  (1722)  was  the  first  to  differentiate  a  trigonometrical 
function.  A  great  development  of  infinitesimal  methods  took 
place  throu^  the  founding  in  1696-1697  of  the  "  Calculus  of 
Variations  "  by  the  brothers  Bernoulli. 

28.  The  famous  dispute  as  to  the  priority  of  Newton  and 
Leibnitz  in  the  invention  of  the  calculus  began  in  1699  through 

the  publication  by  Nicolas  Fatio  de  Duillier  of  a 
tract  in  which  he  stated  that  Newton  was  not  only  the 
*v  first,  but  by  many  years  the  first  inventor,  and  insinu- 
ated that  Leibnitz  had  stolen  it.  Leibnitz  in  his 
rei^y  (Ada  ErudUorum,  1700)  cited  Newton's  letters  and  the 
testimony  which  Newton  had  rendered  to  him  in  the  Principia 
as  proofs  of  his  independent  authorship  of  the  method.  Leibnitz 
was  especially  hurt  at  what  he  understood  to  be  an  endorsement 
of  Duillier's  attack  by  the  Royal  Society,  but  it  ¥ras  explained 
to  him  that  the  apparent  approval  was  an  accident.  The  dispute 
was  ended  for  a  time.  On  the  publication  of  Newton's  tract 
De  quadratura  curvarum,  an  anonymous  review  of  it,  written, 
as  has  since  been  proved,  by  Leibnitz,  appeared  in  the  Ada 
Eruditarumf  1705.  The  anonymous  reviewer  said:  "Instead 
of  the  Leibnitzian  differences  Newton  uses  and  always  has 
used  fluxions . . .  just  as  Honor6  Fabri  in  his  Synopsis  Geometrica 
substituted  steps  of  movements  for  the  method  of  Cavalieri." 
This  passage,  when  it  became  known  in  England,  was  understood 
not  merely  as  belittling  Newton  by  comparing  him  with  the 


obscure  Fabri,  but  also  as  implying  that  he  had  stolen  his  < 
of  fluxions  from  Leibnitz.  Great  indignation  was  aroused; 
and  John  Keill  took  occasion,  in  a  memoir  on  central  fovces 
which  was  printed  in  the  Philosophical  Transactions  for  1708, 
to  affirm  that  Newton  was  without  doubt  the  first  inventor  of  the 
calculus,  and  that  Leibnitz  bad  merely  changed  the  name 
mode  of  notation.  The  memoir  was  published  in  1 7 1  o. 
wrote  in  171 1  to  the  secretary  of  the  Royal  Society  (Haas 
Sloane)  requiring  Keill  to  retract  his  accusation.  Leilmitz's 
letter  was  read  at  a  meeting  of  the  Royal  Sodeiy,  of  wliick 
Newton  was  then  president,  and  Newton  made  to  the  society 
a  statement  of  the  course  of  his  invention  of  the  fluxional  eakalns 
with  the  dates  of  particular  discoveries.  KetU  was  reqoestcd 
by  the  society  **  to  draw  up  an  account  iA  the  matter  under 
dilute  and  set  it  in  a  just  li|^L*'  In  his  report  KeiU  rcfciMcd 
to  Newton's  letters  of  1676,  and  said  that  Newton  bad  there 
given  so  many  indications  of  his  method  that  it  could  have 
been  understood  by  a  person  of  ordinary  intelligence,  fjribiiita 
wrote  to  Sloane  asking  the  society  to  stop  these  unjost  attach 
of  KeiU,  asserting  that  in  the  review  in  the  Acta  EnadHmrmms 
no  one  had  been  injured  but  each  had  received  his  due,  submit  tiniK 
the  matter  to  the  equity  of  the  Royal  Society,  and  suting  that 
he  was  persuaded  that  Newton  himself  would  do  him  justice. 
A  committee  was  appointed  by  the  aodety  to  framinr  the 
documents  and  furnish  a  report.  Their  report,  presented  a 
April  17x2,  concluded  as  follows: 

"  The  differential  method  is  one  and  the  same  with  the 
fluxions,  excepting  the  name  and  mode  of  notation;  Mr 
calling  those  quantities  differences  which  Mr  Newton  calls 
or  fluxions,  and  marking  them  with  the  letter  d,  a  mark  not 
Mr  Newton.    And  therefore  we  take  the  proper  questioa  to  be.  not 
who  invented  this  or  that  method,  but  woo  was  the  first  invrator  of 
the  method;  and  we  believe  that  those  who  have  reputed 
Leibnitz  the  first  inventor,  knew  little  or  nothing  of  his  < 
ence  with  Mr  Collins  and  Mr  Oklcnburg  long  wfoiv;  nor  of 
Newton's  havins  that  method  above  fifteen  years  before  Mr. 
began  to  publish  it  in  the  Acta  Erudiiorum  of  Leipzig.    Fa 
reasons  we  reckon  Mr  Newton  the  first  inventor,  and  are  of 
that  Mr  Keill,  in  asserting  the  same,  has  been  no  ways  inji 
Mr  Leibnitz." 

The  report  with  the  letters  and  other  docamfnts  was  printed 
(1712)  under  the  title  Commercium  Epistoliaan  D, 
Collins  et  aliorum  de  analyst  promotOf  jussu  Sodetatis 
in  lucem  ediium,  not  at  first  for  publication.  An  account  uC  the 
contents  of  the  Comikercium  EpisiolicuM  was  printed  in  the 
Philosophical  Transactions  for  1725.  A  second  editioa  of  the 
Commercium  Epistolicum  was  published  in  1722.  Tbe  di^ule 
was  continued  for  many  years  after  the  death  of  Letlmitx  in  1 7 16. 
Tb  translate  the  words  of  Moritz  Cantor,  it  "  fedouB(|ed  to 
discredit  of  all  concerned." 

29.  One  lamentable  consequence  of  the  dispute  was  a  1 
of  British  methods  from  continental  ones.  In  Great 
it  became  a  point  of  honour  to  use  fluxions  and  other 
Newtonian  methods,  while  on  the  continent  tbe 
notation  of  Leibnitz  was  universally  adopted.  This 
severance  did  not  at  first  prevent  a  great  advance  in 
mathematics  in  Great  Britain.  So  long  as  attention 
was  directed  to  problems  in  which  there  is  but  one 
independent  variable  (the  time,  or  the  ahsciiisa  of  a  point 
curve),  and  all  the  other  variai>les  dqiend  upon  this  one. 
fluxional  notation  could  be  used  as  wdl  as  the  differential 
integral  notation,  though  i>erhaps  not  quite  so  essilsr.  Up  ta 
about  the  middle  of  the  x8th  century  important 
continued  to  be  made  by  the  use  of  the  method  ol 
It  was  the  introduction  of  partial  differentiation  by 
Euler  (1734)  and  Alexis  Claude  Qairaut  (1739),  and  the 
ments  which  followed  upon  the  systematic  use  kA  partiai  differ^ 
ential  coefficients,  which  led  to  Great  Britain  being  left 
and  it  was  not  untfl  after  the  reintroduction  ol 
methods  into  En^and  by  Sir  John  Herschd,  Ceargt 
and  Charles  Babbage  in  18x5  that  British  mathematics 
to  flourish  again.  The  exclusion  of  continental 
from  Great  Britain  was  not  accompanied  by  any 
of  British  mathematics  from  the  continenL    The  diacaovecks 
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of  Brook  Taylor  and  Colon  Madaurin  were  absorbed  into  the 
rapidly  growing  continental  analysis,  and  the  more  precise 
concepti<»is  reached  throu^  a  critical  scrutiny  of  the  true  nature 
of  Newton's  flujoons  and  moments  stimulated  a  like  scrutiny 
of  the  i)asis  of  the  method  of  differentials. 

50.  This  method  had  met  with  opposition  from  the  first. 
Christiaaa  Huygens,  whose  <H>inion  carried  more  weight  than 
that  of  any  other  scientific  man  of  the  day,  declared 
that  the  emi^yment  of  differentials  was  unnecessary, 
and  that  Leibnitz's  second  differential  was  meaningless 
(1691).    A  Dutch  physidan  named  Bcmhard  Nieu- 
wentijt  attacked  the  method  on  account  of  the  use  of  quantities 
which  are  at  one  stage  of  the  process  treated  as  somethings  and 
at  a  later  stage  as  nothings,  and  he  was  especially  severe  in 
commenting  upon  the  second  and  higher  differentials  (1694, 1695). 
Other  attacks  were  made  by  Michd  RoUe  (1701),  but  they 
were  directed  ntber  against  matters  of  detail  than  against  the 
general  prindples.    The  fact  is  that,  although  Leibnitz  in  his 
answers  to  Nieuwentijt  (1695),  and  to  RoUe  (xyoa),  indicated 
that  the  processes  of  the  calculus  could  be  justified  by  the 
methods  of  the  andent  geometry,  he  never  expressed  himself 
very  clearly  on  the  subject  of  differentials,  and  he  conveyed, 
probably  without  intending  it,  the  impression  that  the  calculus 
leads  to  correct  results  by  compensatioh  of  errors.    In  England 
the  method  of  fluxions  had  to  face  similar  attacks.    George 
Berkeley,  bishop  and  philosopher,  wrote  in  1734  a  tract  entitled 
The  Anaiysi;  or  a  Discourse  addressed  to  an  Infdd  Maikematician^ 
ia  which  he  proposed  to  destroy  the  presumption  that  the 
opinions  of  mathematidans  in  matters  of  faith  are 
likely  to  be  more  trustworthy  than  those  of  divines, 
by  contending  that  in  the  much  vaunted  fluxional 
calculus  there  are   mystoies   which   are  accepted 
unqaestionin^y  by  the  mathematicians,  but  are  incapable  of 
logical  demonstration.    Berkdey's  criticism  was  levelled  against 
all  infinitcdmals,  that  is  to  say,  all  quantities  vagudy  concdved 
as  in  some  intermediate  sute  between  nullity  and  finiteness, 
as  he  took  Newton's  moments  to  be  conceived.    The  tract 
occasioned  a  controveny  which  had  the  important  consequence 
of  making  it  plain  that  all  arguments  about  infinitesimals  must 
be  given  up,  and  the  talculus  must  be  founded  on  the  method  of 
Umits.    During  the  controversy  Benjamin  Robins  gave  an 
exceedingly  dttr  explanation  of  Newton's  theories  of  fluxions 
and  of  prime  and  ultimate  ratios  regarded  as  theories  of  limits. 
In  this  explanation  he  pointed  out  that  Newton's  moment 
(Ldbnitx's  '*  differential ")  is  to  be  regarded  as  so  much  of  the 
actual  difference  between  two  neighbouring  values  of  a  variable 
as  b  needful  for  the  formation  of  the  fluxion  (or  differential 
coefficient)  (see  G.  A.  Gibson,  "The  Analyst  Controversy," 
Proc.  Math.  Soe.t  Edinburgh,  xvii.,  1899).    Colin  Madaurin 
published  in  1743  a  Treatise  of  Fluxions,  in  which  he  reduced 
the  whole  theory  to  a  theory  of  limits,  and  demonstrated  it  by 
the  method  of  Archimedes.    Thb  notion  was  gradually  trans- 
ferred to  the  continental  mathematidans.     Leonhard   Euler 
in  his  Institutiones  Cakuli  dijferentialis  (1755)  was  reduced  to  the 
position  of  one  who  asserts  that  all  differentials  are  zero,  but, 
as  the  product  of  zero  and  any  finite  quantity  is  zero,  the  ratio 
of  two  zeros  can  be  a  finite  quantity  which  it  is  the  business 
of  the  calculus  to  determine.    Jean  le  Rond  d'Alembert  in  the 
Encyttopidie  mitkodique  (1755,  ^nd  ed.   1784)  declared  that 
differentials  were  unnecessary,  and  that  Ldbnitz's  calculus  was 
a  calculus  of  mutually  compensating  errors,  while  Newton's 
method  was  entirely  rigorous.  D'Alembert's  opinion  of  Leibnitz's 
calculus  was  expressed  also  by  Lazare  N.  M.  Camot  in  his 
mjiexioms  sur  la  mitapkysiqne  du  calcnl  infinitisimal  (1799) 
and  by  Joseph  Louis  de  la  Grange  (generally  called  Lagrange) 
in  writings  from   1760  onwards.    Lagrange  proposed  in  his 
Tkiorie  des  Jonctions  analyOques  (1797)  to  found  the  whole  of  the 
calculus  on  the  theory  of  series.    It  was  not  until  1823  that  a 
treatise  on  the  differential  calculus  founded  upon  the  method 
oi  liffliU  was  published.    The  treatise  was  the  Rismmi  des  lemons 
...  jar  Ir  ealeul  infinitisimal  of  Augustin  Louis   Cauchy. 
Since  that  time  it  has  been  understood  that,  the  use  of  the 


phrase  "  infinitely  snudl "  in  any  mathematical  argument 
is  a  figurative  mode  of  expression  pointing  to  a    _ 
limiting  process.    In  the  opinion  of  many  eminent  f "■•j  •• 
mathematicians    such     modes    of    expression    are 
confusing  tQ  students,    but    in    treatises    on    the 
calculus  the  traditional  modes  of  expression  are  still  hugdy 
adopted. 

31.  Defective  modes  of  e]q>ression  did  not  hinder  constructive 
work.  It  was  the  great  merit  of  Ldbnitz's  symbolism  that 
a  mathematician  who  used  it  knew  what  was  to  be  ^ftt^ 
done  in  order  to  formulate  any  problem  analytically, 
even  thou^  he  might  not  be  alnolutely  dear  as  to  the 
proper  interpretation  of  the  symbols,  or  able  to  render 
a  satisfactory  account  of  them.  While  new  and  varied 
results  were  promptiy  obtained  by  using  them,  a  long  time  elapsed 
before  the  theory  of  them  was  pUced  on  a  sound  basis.  Even 
after  Cauchy  had  formulated  Us  theory  much  remained  to.  be 
done,  both  in  the  rapidly  growing  department  of  complex 
variables,  and  in  the  regions  opened  up  by  the  theory  of  expan- 
sions in  trigonometric  series.  In  both  directions  it  was  seen 
that  rigorous  demonstration  demanded  greater  precision  in 
regard  to  fundamental  notions,  and  the  requirement  of  precision 
led  to  a  gradual  shifting  of  the  basis  of  analysis  from  geometrical 
intuition  to  arithmetical  law.  A  sketch  of  the  outcome  of  this 
movement — the  *'  arithmetization  of  analyris,"  as  it  has  been 
called—will  be  found  in  Function.  Its  general  tendency  has 
been  to  show  that  many  theories  and  processes,  at  first  accepted 
as  of  general  validity,  are  liable  to  excepti<Mis,  and  much  of  the 
work  of  the  analysts  of  the  latter  half  of  the  X9th  century  was 
directed  to  discovering  the  most  general  conditions  in  which 
particular  processes,  frequentiy  but  not  universally  appiicable, 
can  be  used  without  scruple.        1  c 
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ni.  Outlines  of  the  Infinitesimal  Calculus, 

32.  The  general  notions  of  functionality,  limits  and  continuity 
are  explain^  in  the  article  FuNcnoN.  Illustrations  of  the  more 
immediate  ways  in  which  these  notions  present  themsdves  in 
the  development  of  the  differential  and  integral  calculus  will  be 
usdul  in  what  foUows. 

33.  Let  pr  be  given  as  a  function  of  x,  or,  more  generally,  let  s 
and  y  be  nven  as  functions  of  a  variable  I.  The  firu  of  these 
b  induded  in  the  second  by  putting  x^t.  If  certain 
conditions  are  satisfied  the  aggregate  of  the  poinu  de- 
termined by  the  functional  relations  form  a  curve.  The 
first  condition  b  that  the  aggregate  of  the  values  of  I  to 
which  values  of  x  and  y  correspond  must  be  continuous,  or,  in  other 
words,  that  these  values  must  consbt  of  all  real  numbers,  or  of  all 
those  real  numbers  which  lie  between  assigned  extreme  numbers. 
When  this  condition  b  satbfied  the  points  are  "  ordered."  and  their 
order  b  determined  bv  the  order  01  the  numbers  I,  supposed  to  be 
arranged,  in  order  01  increasing  or  decreasing  magnitude;  also 
there  are  two  senses  of  description  of  the  curve,  according  as  I  b 
taken  to  increase  or  to  diminbh.  The  second  condition  b  that 
the  aggregate  of  the  points  which  are  determined  by  the  functional 
relations  must  be  "  continuous."  This  condition  means  that,  if 
any  point  P  determined  by  a  value  of  I  b  taken,  and  any  dbtance  I. 
however  small,  is  chosen,  it  is  possible  to  find  two  points  0,  Q'  of  the 
aggrecate  which  are  such  that  (i.)  P  b  between  Q  ai 
R,  R  are  any  points  between  Q  and  {/  the  distance  R1 
than  t.  The  meaning  of  the  word  "  between  "  in  thb  statement 
b  fixed  by  the  ordering  of  the  points.  Sometimes  additional  con- 
ditions arc  imposed  upon  the  functional  relations  before  they  are 
regarded  as  denning  a  curve.  An  aggregate  of  points  which  satisfies 
the  two  conditions  stated 
above  is  sometimes  called  a 
"  Jordan  curve."  It  by  no 
means  follows  that  every 
curve  of  this  kind  has  a  tan- 
gent. In  order  that  the  curve 
may  have  a  tangent  <r.-— .r. 
at  P  it  b  necessary  '»'«•■** 
that,  if  any  angle  •,  however 
small,  is  specified,  a  distance  t 
can  be  found  such  that  when  . 
P  is  between  Q  and  Q'.  and  Qi 


ii.)  if 
s  leas 


PQ  and  IV  are  less  than  <, 
the  angle   RPR'  b  less  than 


FiC.  8. 


•  for  all  pairs  of  points  R,  R'  which  are  between  P  and  Q,  or 
between  P  and  Q'  (fig.  8).    When  thb  condition  is  satisfied  y  b  a 
i  functkm  of  s  wUdi  has  a  differential  coefficient    The  only  way  of 
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finding  out  whether  this  cbaditSon  is  aattified  or  not  is  to  attempt 
to  form  the  differential  coefficient.  If  the  quotient  of  differences 
Av/Ax  has  a  limit  when  Ax  tends  to  zero,  y  is  a  differentiable  function 
of  X,  and  the  limit  in  (|ucstion  is  the  differential  coefficient.  The 
derived  function,  or  differential  coefficient,  of  a  function  /(x)  is 
always  defined  by  the  formula 


nx)~i^.um^'f''l-M. 


Rules  for  the  formation  of  differential  coefficients  in  particular  cases 
have  been  given  in  (ii  above.  The  definition  ol  a  differential 
coefficient,  and  the  rules  of  differentiation,  are  quite  independent  of 
any  geometrical  interpretation,  such  as  that  concerning  tangents  to 
a  curve,  and  the  tangent  to  a  curve  is  properly  defineoby  means  of 
the  differential  coefficient  of  a  function,  not  the  differential  co* 
efficient  bv  means  of  the  tangent. 

It  may  happen  that  the  limit  employed  in  defining  the  differential 
coefficient  has  one  value  when  h  approaches  atro  urough  positive 
-.  values,  and  a  different  value  when  k  approaches  xero 

]Z^\^  throurii  negative  values.  The  two  limits  are  then  called 
JtIiwjjJw  *■''*  progressive "  and  *  regressive "  differential  co- 
pSSiintm'  efficients.  In  applications  to  dvnamics,  when  x  denotes 
iUUCo'  a  coordinate  and  <  the  time,  dxyu/ denotes  a  velocity.  If 
tOdaata,  ^^^  velocity  is  changed  suddenly  the  progressive  differ- 
ential coefficient  measures  the  velocity  just  after  the 
change,  and  the  regressive  differential  coefficient  measures  the 
veloaty  just  before  the  change.  Variable  velocities  are  properly 
defined  by  means  of  differential  coefficients. 

All  geometrical  limits  may  be  specified  in  terms  similar  to  those 
employed  in  specifying  the  tangent  to  a  curve:  in  difficult  cases 
^Iffgf  they  must  be  so  specified.  Geometrical  intuition  may  fail 
to  answer  the  question  of  the  existence  or  non-existence 
of  the  appropriate  limits.  In  the  last  resort  the  definitions  of  many 
Guantities  of  geometrical  import  must  be  analytical,  not  ^metrical. 
As  illustrations  of  this  statement  we  may  take  the  defimtimis  of  the 
areas  and  lengths  of  curves.  We  may  not  assume  that  every  curve 
has  an  area  or  a  length.  To  find  out  Aether  a  curve  has  an  area 
or^  not,  we  must  ascertain  whether  the  limit  expressed  by  J[j^ 
exists.^  When  the  limit  exists  the  curve  has  an  area.  The  definition 
of  the  integral  is  quite  independent  of  any  geometrical  inteipretatign. 
The  length  of  a  curve  again  is  defined  by  means  of  a  limitiiig  process. 
Let  P,  Q  be  two  points  of  a  curve,  and  R|,  Ri,...Rn_i  a  set  of 
intermeouite  points  of  the  curve,  supposed  to  be  described  in  the 
sense  in  which  Q  comes  after  P.  The  points  R  are  supposed  to  be 
reached  succesuvely  in  the  order  of  the  suffixes  when  tne  curve  is 
described  in  this  sense.   We  form  a  sum  ol  lengths  of  chords  / 

PRi+RxR»+.,.+R,^. 

If  this  sum  h^  a  limit  when  the  number  of  the  points  Ris  increased 
indefinitely  and  the  lengths  of  all  the  chords  are  diminished  inde- 
Lfattha  finitdyi  this  fimit  is  the  length  of  the  arc  PQ.  The  limit 
oiOvvM.   *'  ^.^  same  whatever  law  may  be  adopted  for  inserting 

the  intermediate  points  R  and  diminishing  the  lengths 
of  the  chords.  It  appears  from  this  statement  that  the  differential 
element  of  the  arc  en  a  curve  is  the  length  c^  the  chord  jcnning  two 
neighbouring  points.  In  accordance  with  the  fundamental  artifice 
for  forming  dinercnttals  (§§  9,  10),  the  differential  dement  of  arc  <b 
may  be  expressed  by  the  formula 

<ir  -  V  |(ix)«+(rfy)«},  .. 
of  which  the  right«hand  member  is  really  the  measure  of  the  distance 
between  two  neighbouring  {Mints  on  the  tangent.  The  square  root 
must  be  taken  to  be  positive.  We  may^  desrcribe  this  differential 
element  as  being  so  much  of  the  actual  arc  between  two  neighbouring 
points  as  need  be  retained  for  the  pur|>oee  of  forming  the  integral 
expression  for  an  arc  This  is  a  description,  not  a  definition,  because 
the  length  of  the  short  arc  itself  is  only  definable  by  means  of  the 
integral  expression.  Similar  considerations  to  those  used  in  defining 
the  areas  of  plane  figures  and  the  lengths  of  plane  curves  are  ap- 
plicable to  the  formation  of  expressions  for  dinerential  elements  of 
vdume  or  of  the  areas  of  curved  surfaces. 

34.  In  regard  to  differential  coefficients  it  is  an  important  theorem 
that,  if  the  derived  function /'(x)  vanishes  at  all  points  of  an  interval, 
Coattaata  ^^^  function  /(x)  is  constant  in  the  interval.  It  fdlows 
o//0fc-  ^^^*  *^  ^^"^  functions  have  the  same  derived  function 
arwOoa.  ***^  *^"  ^'"'y  differ  by  a  constant.  Conversely,  indefinite 
'^  *  int^rals  are  indeterminate  to  the  extent  of  an  additive 
constant. 

*  35.  The  differential  coefficient  dyldx,  or  the  derived  function 
f(,x),  is  itself  a  function  of  x,  and  its  differential  coefficient  is  denoted 
1^ -^  by  fix)  or  iPy/djfl,  In  the  second  of  these  notations 
DMtnmm  ^^^*  **  regarded  as  the  symbol  of  an  operation,  that  of 
tlalCf^  differentiation  with  respect  to  x,  and  the  index  2  means 
atnatata.    ^^^  ^^^  operation  is  repeated.    In  like  manner  we  may 

express  the  results  of  n  successive  differentiations  by 
P*^  (x)  or  by  d'y/dx*.  When  the  second  differential  coefficient 
exists,  or  the  first  is  differentiable,  we  have  the  relation 


in  which  fix)  docs  not  exist  or  b  not  diffcrrfiriahle. 


exist  m 

The  result  that,  when  the  Umit  here  cxpi'esse4  caa   be 
vanish  at  all  points  of  an  interval,  tlien/(x)  most  be  a  tiacar  f\ 
of  X  in  the  interval,  is  important. 
The  relation  (L)  is  a  particular  case  of  the  moce 

/f)(x)-lim 


to 


+4t^/i« 


-nrK«+(»-i)*i 

+(»-2)*l-...  +  (-lW»}]. 


c^ 


r(x)-iim.^/^'+*)-^^{?)+/(^-*) 


(i.) 


Umit  expressed  by  the  right-hand  member  of  this  equation  may 


As  m  the  case  of  relation  (L)  the  limit  expressed  by  the  r^ 
member  may  exist  although  some  or  all  of  the  derived 
fix),  /•(*). . .  .y^-»>(x)  do  not  exist 

Corresponding  to  the  rule  iii  of  §  11  we  have  the  nde  for  ft 
the  nth  diffexential  coefficient  of  a  product  in  the  form 
^(up)    ji*v,du  drH_tn{n—i)  ^u  d'^ ,         , 

where  the  coefficients  are  those  of  the  expansiaQ  of  (1  + 
powers  of  X  (»  being  a  positive  integer).   The  rule  b  doe  to 

(1695): 

Differentials  of  kitker  orders  may  be  introduced  in  the  e 
as  the  differential  of  the  first  order.    In  general  iriien  yfix), 
nth  differential  d^y  if  defined  by  the  equation 

.      rf^-^-)(x)(as)-. 
in  whidi  dx  b  the  (azfoitrary)  differential  of  x. 

When  d/dx  b  regarded  as  a  single  symbol  of  operatioii  the  ayiarfwjl 

{..oix  represents  the  inverse  operation.    If  the  former  r     ^        '    ' 
y  D,  the  latter  may  be  denoted  by  D~K    D"  means  that 
the  operation  D  is  to  be  performed  n  times  in  succcisioo; 
D~*  that  the  operation  of  forming  the  indefinite  mtejpal 
is  to  be  performed  n  times  in  successioo.     Ldbnitx's 
course  of  thou^t  ((  34)  naturally  led  him  to  inquire  after  mm 
pretation  of  I^  where  n  b  not  an  integer.    For  an  aocoimt  of  the 
researches  to  which  thb  inquiry  gave  nse,  reference  nay 
tothearticleby  A.  Voes  in  Ency.  d.  math.  Wiu,  Bd.  iL  A,  x 
1889).    The  matter  b  referred  to  a»  "  fractional  "or  *'  '— 
differentbtioiu. 

36.  After  the  formation  of  differential  coefficients  the 
pcMtant  theorem  of  the  differential  calculus  b  the  Ikeerem  of 
mediate  value  ("  theorem  of  mean 
value,"  "  theorem  of  finite  incre- 
ments," "  Rdle's  theorem,"  are 
other  names  for  it).  Thb  theorem 
may   be.  explained   as   follows: 
Let  A,  B  be  ^o  points  of  a  curve  y^f(x) 
(fig.  0).    Then  there  b  a  point  P  between  A 
and  a  at  which  the  tangent  b  paralld  to 
the  secant  AH.    This  theorem  b  expressed 
analytically  in  the  statement  that  if  fix)  is  contiaiioiu 
and  b,  there  is  a  value  xi  of  x  between  a  and  b  which  has  the 
perty  expressed  by  the  equation 


F)&9. 


^zM^fi^O. 


The  value  xi  can  be  expressed  in  the  form  a+9{h—a)  where  •  b  a 
number  between  o  and  i. 

A  slightly  more  general  theorem  was  given  by  Cauchy  (18^3)  to 
the  effect  that,  U  fix)  and  F'(x)  are  continuous  baweeu  ar«>«  and 
X  aft,  then  there  b  a  number  9  between  o  and  I  which  has  the  proper  tj 
expressed  by  the  equatbn 

F(&)-F(a)    r\a^-9(h-a)\ 

The  tfieorem  expressed  by  the  relation  G*)  was  first  noted  by  Rde 
(16^)  for  the  case  whefe^(x)  b  a  rational  intqpal  fnactioa 
vanishes  when  X"*  a  and  also  when  xnfr.    The  general 
given  by  Lagrange  (1797).    Its  fundamental  import 
recognised  by  Cauchy  (1823).    It  mav  be  observed  „ 
theorem  of  integral  calculus  expressed  oy  the  equatioa 


F(6)-F(c)-JV(x)iix 


follows  at  once  from  the  definition  of  an  integral  and  the 
intermedbte  value. 

The  theorem  of  intermedbte  value  may  be  generalised  m  the 
statement  that,  if  fix\  and  all  its  differential  codficienta  np  to  the 
Nth  inclusive  are  continuous  in  the  interval  between  x«» a  aodx^fc, 
then  there  is  a  number  9  between  o  and  I  which  has  the  psupnty 
expressed  by  the  equation 

m -/(fl)+(ft-o)f (o)-Hfi^r(a)  f. . .  ^^^Vip^"^^) 


37.  This  theorem  provides  a  means  for  computing  the  valbcs  ef  a 
function  at  points  near  to  an  assigned  point  when  the  valoe  of 
function  and  its  differential  coefficients  at  the  asrigiwd 
point  are  known.    The  function  b  expressed  fay  a  termia- 
ated  series,  and,  when  the  remainder  tends  to  aero  aa  • 
incTease8,.it  may  be  tranaforroed  into  an  infinite  1 
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«as  first  given  by  Brook  Taylor  in  his  UetJudus  Incrtmentorum  (1717) 
MB  a  corolbry  to  a  theorem  concerning  finite  difFerencea.  Taylor 
gave  the  cxpreauon  (or  /(x+i)  in  term*  of /(*),  /(x), . . .  as  an 
infinite  series  proceeding  by  powers  of  s.  His  notation  was  that 
appropriate  to  the  method  of  fluxions  which  he  used.  This  rule  for 
expressing  a  function  as  an  infinite  series  is  known  as  Taylor's 
theorem.  The  relation  (i.),  in  which  the  remainder  after  u  terms  u 
put  in  evidence,  was  first  obtained  by  Lagrange  (i;[97).  Another 
form  of  the  teaiaiflder  was  given  by  Cauchy  (1833)  viz.. 


.g^(i-»)-/*la-H(6-a)l. 


The  oonditioQs  of  validity  of  Taylor's  expansion  in  an  infinite  series 
have  been  investigated  very  completely  by  A.  Pringsheim  {Math. 
Anm.  Bd.  xliv..  18^).  It  b  not  sufficient  that  the  function  and  all 
its  differential  coemdents  should  be  finite  at  x*a;  thcfe  must  be  a 
nei^hb^ntrkood  of  a  within  which  Cauchy's  form  of  the  remainder 
tends  to  aero  as  n  increases  ^cf.  Function). 

An  examole  of  the  necessity  of  this  condition  is  afforaed  by  the 
function /(x)  which  is  given  by  the  equation 


0.) 


e*i 


The  sum  of  the  series 

/(o)+xr(o)+2j/'(o)+... 

u  the  same  as  that  of  the  series 

It  is  easy  to  prove  that  this  is  less  than  r^  when  x  lies  between  o  and 
I.  and  also  that  fix)  is  greater  than  r^  when  x»  i/V3-  Hemx  the 
sum  of  the  series  (i.)  is  not  equal  to  the  sum  of  the  series  (U.). 

The  panicular  case  of  Taylor's  theorem  in  which  a—o  is  often 
called  Maclaurin's  theorem,  because  it  was  first  explicitly  stated  by 
Colin  >1acUurin  in  his  Treatise  of  Fluxions  (i743)-  Maclaurin  like 
Taylor  worked  exclusively  with  the  fluxional  calculus. 

Examples  of  expansions  in  series  had  been  known  for  some  time 
The  series  for  log  (1  +x)  was  obtained  by  Nicolaus  Mcrcator  (1668) 
by  expanding  (i4-x)~^  by  the  method  of  algebraic 
division,  and  integrating  the  series  term  by  term.  He 
regarded  his  result  as  a  "  quadrature  of  the  hyperbola." 
Newton  (1669)  obtained  the  expansion  of  sin^'x  by  ex« 
panding  (i^x*)'!  by  the  binomial  theorem  and  Integrat* 
ing  the  senes  term  by  term.  James  Gregory  (1671)  gave  the  series 
for  tan'^x.  Newton  also  obtained  the  series  for  sin  x,  cos  x,  and  r* 
by  reversion  of  scries  (i66p).  The  symbol  e  for  the  Inse  of  the 
Napierian  logarithms  was  introduced  by  EuW  (1739).  All  these 
series  can  be  obtained  at  once  by  Taylor's  theorem.  James  Gregory 
found  also  the  first  few  terms  of  the  series  for  tan  x  and  sec  x:  the 
terms  of  these  scries  may  be  found  successively  by  Taylor's  theorem, 
but  the  numerical  coefficient  of  the  general  term  cannot  be  obtained 
in  this  way. 

Taykir's  theorem  for  the  expansion  of  a  function  in  a  power  series 
was  the  basis  of  Lagrange's  theory  of  functions,  and  it  is  funda* 
mental  also  in  the  theory  of  analytic  functions  of  a  complex  variable 
as  developed  later  by  Kari  Weierstrass.  It  has  also  numerous 
applications  to  problems  of  maxima  and  minima  and  to  analytical 
geometry.   These  matters  are  treated  in  the  appropriate  articles. 

The  forms  of  the  coefficients  in  the  series  for  tan  x  and  sec  x  can 

be  exp««ssed  most  simply  in  terms  of  a  set  of  numbers  introduced  by 

lame*  Bernoulli  in  his  treatise  on  probability  entitled  Ars  Con- 

jtcSandi    (1713).     These   numbers   Bi,    Bt. . .  .  called   Bernoulli's 

numbers,  are  the  coefficients  so  denoted  in  the  formula 


ih-'-f+fi^'-fi^+lf*'-- 


and  they  aie  connected  with  the  sums  of  powers  of  the  fedptocala  of 
the  natural  numbers  by  equations  of  the  type 


The  f  onctioo 


B.-ig5^(^+3k+3^+...). 


'2^ 


■!-*"•?." 'Bi«-^-... 


2\ 


has  been  calUd  Bernoulli's  function  of  the  mth  order  by  T.  L.  Raabe 
(CreUe's  J,  /.  Math,  Bd.  xUi..  1851).  Bernoulli's  numbers  and 
functtons  are  of  especial  importance  in  the  calculus  of  finite  differ- 
ences (see  the  artkrle  by  D.  Seiiwanoff  in  £iicy.  d,  math.  Wiss.  Bd. 
i.,  E..  1901). 
When  X  b  given  in  terms  of  y  by  means  of  a  power  series  of  the  form 

*-y(C,+Cor+Ca«+...)    (C,to)  -y/«(y),  say. 

there  arises,  the  problem  of  expressing  v  as  a  power  series  in  x.  This 
problem  b  that  of  reversien  of  series,  ft  can  be  shown  that  provided 
the  absolute  value  of  x  b  not  too  great. 


'■^+ 


r::[ 


]... 


^il/(a)l*]. 


To  this  problem  b  reducible  that  of  expanding  y  in  potrers  of  x  when 
X  and  y  are  connected  by  an  equation  of  the  form 

y-o+x/(y), 

for  which  problem  Lagrange  (1770)  obtained  the  formula 

M   i^»™co  r^a     il>*'*l 

For  the  history  of  the  problem  and  the  generalizations  of  Lagrange's 
result  reference  may  be  made  to  O.  Stolx,  Crundtutfi  d.  Dxf.  «.  IrO. 
RMchn%ni^  T.  2  (Leipxig,  1896). 

a8.  An  important  application  of  the  theorem  of  intermediate 
value  and  its  generalization  can  be  made  to  the  problem  of  evaluating 
ceruin  limits.  If  two  functtons  ^(x)  and  ^(x)  both  ,^ 
vanish  at  x-o,  the  fraction  ♦(x)/f  (x)  may  have  a  finite  2 
limit  at  a.  This  limit  b  described  as  the  limit  of  an 
"  indeterminate  form."  Such  indeterminate  forms  were 
considered  first  by  de  I'Hospital  (1696)  to  whom  the  problem  of 
evaluating  the  linut  presented  itself  in  the  form  of  tracing  the  curve 
y*^(x)/f  (x)  near  the  ordinate  x-a,  when 
the  curves  jr-^(x)  and  y-^(x)  both  cross 
the  axis  of  x  at  the  same  point  as  thb 
ordinate.  In  fitr.  10  PA  and  QA  represent 
short  arcs  of  the  curves  ^,  f ,  chosen  so 
that  P  and  Q  have  the  same  abscissa. 
The  value  of  the  ordinate  of  the  corre- 
sponding point  R  of  the  compound  curve  is 
given  by  the  ratio  of  the  ordinates  PM. 
QM.  De  I'Hospital  treated  PM  and  QM 
as  "  infinitesimal,'*  so  that  the  equations 
PM :  AM  -^'(a)  and  QM :  AM  -^'(a)  could 


A 
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Fig.  la 

be  assumed  to  hold,  and  he  arrived  at  the  result  that  the  "  true 
value  "  of  ^(a)/f  (a)  is  ^'(a)M'(a).  It  can  be  proved  rigorously  that, 
if  ^'(x)  does  not  vanish  at  x  >-a,  while  ^(a)  *o  and  f  (a)  "O,  then 


'^-4^-m- 


It  can  be  proved  further  if  that  ^"(x)  and  ^(x)  are  the  differential 
coefficients  of  lowest  order  of  ^(x)  and  ^  (x)  which  do  not  vanish  at 
x»a.  and  if  fit«*fli,  then 


^'-M-n 


If  m>n  the  limit  is  zero;  but  if  m<n  the  function  represented  by 
the  quotient  ^(x)/^(x)  "  becomes  infinite  "  at  x"-a.  If  the  value  of 
the  function  at  x— a  is  not  assigned  by  the  definition  of  the  function, 
the  function  does  not  exist  at  x  ««.  and  the  meaning  of  the  statement 
that  it  "  becomes  infinite  "  is  that  it  has  no  finite  limit.  The  state- 
ment does  not  mean  that  the  function  has  a  value  which  we  call 
infinity.^  There  is  no  such  value  (see  Function). 

Sucn  indeterminate  forms  as  that  described  above  are  said  to  be 
of  the  form  0/0.  Other  indeterminate  forms  are  presented  in  the 
form  0X00,  or  i"o,or  oo/oo.or  «-ao.  The  most  nouble  of  the 
forms  i°°  b  lim.c«o(i  +x)*/«,  which  b  c.  The  case  in  which  ^(x)  and 
^(x)  both  tend  to  become  infinite  at  x*a  is  reducible  to  the  case  in 
which  both  the  functions  tend  to  become  infinite  when  x  is  increased 
indefinitely.  If  ^'(x)  and  ^'(x)  have  determinate  finite  limits  when 
X  b  increased  indefinitely,  while  ^(x)  and  ^(x)  are  determinately 
(positively  or  negatively)  Infinite,  we  have  the  result  expressed  by  the 
equation 

^^       ♦(x)_Kra.,.«*'(x) 


»    l»m.,-«f'W 

For  the  meaning  of  the  statement  that  ^(x)  and  ^(x)  aredeterminately 
infinite  reference  may  be  made  to  the  article  Function.  The  evalua- 
tion of  forms  kA  the  type  « /«  leads  to  a  scale  of  increasing  "  in- 
finities," each  being  mfinite  in  comparison  with  the  preceding. 
Such  a  scale  b 

log  X,  ...x,  X*,.  ..x*,.  ..€*,.  •  .x*; 

each  of  the  limits  expressed  by  such  forms  as  Um.«-ce  ^(x)/i^(x), 
where  ^(x)  precedes  ^(x)  in  the  scale,  b  zero.  The  construction 
of  such  scales,  alon^  with  the  problem  of  constructing  a  complete 
scale,  was  discussed  in  numerous  writinf^  by  Paul  du  Bois-Reymond 
(see  in  particular.  Ualk,  Awn,  Bd.  xi..  1877).  For  the  general 
problem  of  indeterminate  forms  reference  may  be  made  to  the  article 
by  A.  Pringsheim  in  Ency.  d.  malh.  Wiss.  Bd.  ii.,  A.  i  (1899). 
Forms  of  the  type  0/0  presented  themselves  to  eariy  writers  on 
analytical  geometnr  in  connexion  with  the  determination  of  the 
tangents  at  a  double  point  of  a  curve;  forms  of  the  type  oo/oo 
presented  themselves  in  like  manner  in  connexion  with  tne  deter- 
mination of  asymptotes  of  curves.  The  evaluation  of  limits  has 
innumerable  applications  in  all  parts  of  analysis.  CUiuchy's  Analyu 
aigibrique  (1831)  was  an  epoch-making  treatise  on  limits. 

If  a  function  ^(x)  becomes  infinite  at  x«<a,  and  another  function 
^(x)  also  becomes  infinite  at  x«a  in  such  a  way  that  ^(x)/^(x) 
has  a  finite  limit  C.  we  say  that  ^(x)  and  ^(x)  become  "  infinite 
of  the  same  order."  We  may  write  ♦(x)-C^(x)-|-*i(x).  where 
Iim.«-ia^(x)/^(x)  «o,  and  thus  ^(x)  is  of  a  lower  order  than  ^(x) ; 
it  may  be  finite  or  infinite  at  s  -a.   If  it  b  finite,  we  describe  C^(x) 
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as  the  "  infinite  put "  of  M*)-  The  resolution  of  a  function  which 
becomes  infinite  into  an  infinite  part  and  a  finite  part  can  often  be 
effected  by  taking  the  infinite  part  to  be  infinite  of  the  same  oixkr 
as  one  of  the  functions  in  the  scale  written  above,  or  in  some  more 
comprehensive  scale.  This  resolution  is  the  inverse  of  the  process  <rf 
evaluating  an  indeterminate  form  of  the  type  «  —  oo . 
For  example  lim.,.(^(e'~i)'~*— x~M  is  bnite  and  equal  to  "-i, 

and  the  function  (<•— i)"*— jT*  can  be  expanded  in  a  power  series 
inx. 

39.  The  nature  of  a  function  of  two  or  more  variables,  and  the 
meaning  to  be  attached  to  continuity  and  limits  in  respect  of  such 
^  ^.  _  functions,  have  been  explained  under  Function.  The 
gy***^  theorems  of  differential  calculus  which  relate  to  such 
^■rj*"  functions  are  in  general  the  same  whether  the  number 
*■'"*''■•  of  variables  is  two  or  any  greater  number,  and  it  will 
generally  be  convenient  to  state  the  theorems  for  two  variables. 

40.  Let  uor  f  {x,  y)  denote  a  function  of  two  variables  x  and  y. 
If  we  regard  y  as  constant,  u  or/  becomes  a  function  of  one  variable  z, 

and  we  may  seek  to  differentiate  it  with  respect  to  r. 
If  the  function  of  x  is  differentiable.  the  aiffcrential 
coefficient  which  b  formed  in  this  way  is  called  the 
"  partial  differential  coefficient  "  of  «  or /with  respect  to 

«.  and  is  denoted  by  ^  or  ^.    The  symbol  "d**  was  appropriated 

for  partial  differentiation  by  C.  G.  T.  Jacob!  (18^1).  It  had  before 
been  written  indifferently  with  "  d     as  a  symbol  of  differentiation. 

Euler  had  written  "  i£j  '*  for  the  partial  differential  coefficient  of 

/  with  respect  to  x.  Sometimes  it  is  desirable  to  put  in  evidence  the 
variable  which  is  treated  as  constant,  and  then  the  partial  differential 

coefficient  is  written  "  (^)  |^  or  "  (§J)/'.    This  course  U  often 

adopted  by  writers  on  Thermodynamics.  Sometimes  the  symbols 
dord  are  dropped,  and  the  partial  differential  coefficient  is  denoted  by 
Ms  or /a.  As  a  definition  of  the  partial  differential  coefficient  we  have 
the  formula 


%.uauj^"-*rl-f(''fl 


In  the  same  way  we  may  form  the  partial  differential  coefficient  with 
respect  to  y  by  treating  x  as  a  constant. 

The  introduction  of  partial  differential  coefficients  enables  us  to 
solve  at  once  for  a  suruce  a  problem  analogous  to  the  problem  of 
tangents  for  a  curve;  and  it  also  enables  us  to  take  the  nrst  step  in 
the  solution  of  the  problem  of  maxima  and  minima  for  a  function 
of  several  variables.  If  the  equation  of  a  surface  is  expressed  in  the 
form  s*"/(x,  y),  the  direction  cosines  of  the  normal  to  the  surface 

at  any  point  are  in  the  ratios  ^  :  |^? >  i.      If  /  is  a  maximum  or  a 

minimum  at  (x,  y),  then  dfldx  and  dfldy  vanish  at  that  point. 

In  applications  of  the  differential  calculus  to  mathematical  physics 
we  are  in  general  concerned  with  functions  of  three  variables  x,  y,  m, 
which  represent  the  coordinates  of  a  point ;  and  then  considerable 
importance  attaches  to  partial  differential  coefficients  which  arc 
formed  by  a  particular  rule.  Let  F(x.  y,  s)  be  the  function,  P  a  point 
(x,  y,  s),  P  a  neiichbouring  point  (x+Ax,  y+Ay,  s+As^.  and  let  Aj 
be  the  length  of  PP.  The  value  of  F(x,  y,  s)  at  P  may  be  denoted 
shortly  by  F(P).  A  limit  of  the  same  nature  as  a  partial  differential 
coefficient  is  expnsatd  by  the  formula 

in  which  As  a  diminished  indefinitely  by  bringing  P'  up  to  P.  and  P' 
is  supposed  to  approach  P  along  a  straight  line,  for  example,  the 
tangent  to  a  curve  or  the  normal  to  a  surface.  The  limit  in  question 
is  denoted  by  dF/dA,  in  which  it  is  understood  that  k  indicates  a 
direction,  that  of  PP'.  If  /,  m,  n  are  the  direction  cosines  of  the 
lixnitii^;  direction  of  the  line  PP',  supposed  drawn  from  P  to  P,  then 


dF    jdF  .     dF  ,    dF 


The  operation  of  forming  dF/dh  is  called  "differentiation  with  respect 
to  an  axis  "  or  "  vector  differentiation." 

41.  The  most  important  theorem  in  regard  to  partial  differential 
coefficients  is  the  theorem  of  the  total  differential.    We  may  write  down 
the  equation 


^^  +/(a.  b-hk)  -f{a,  b). 

OMtova-     I'  /«  *s  A  continuous  function  of  X  when  x  lies  between  a 
ttmi  and  a+A  and  y^b-k-k^  and  if  further /«  is  a  continuous 

function  of  y  when  y  lies  between  b  and  d-{-k,  there  exist 
values  of  9  and  n  which  lie  between  o  and  i  and  have  the  properties 
expressed  by  the  equations 

/(a+ifc.  6+fc)-/(a.  6+*)  -*/.(o+»A,  6+*). 
/(o.  6+t)  -/(a.  b)  -'kUa,  ft+n*). 
Further,/. (a +M,  b-^k)  and/, (a,  fr+^Xe)  tend  to  the  limits /•  (a, () 
and  /«(a,  b)  when  k  and  k  tend  to  lero,  provided  the  differential 


coefficients/a,  /«  are  continuous  at  the  point  (a,  6).    Hence  in  this 
the  above  equation  can  be  written 

f(a+k,  6+Jk)-/(o,  5) -»/.(«.  *)+*f.(«.  *)+R* 

In  aooocdance  with  the  notation  of  differentials  this  equatioo  ^vca 

iust  as  in  the  case  of  functions  of  one  variable,  dx  and  dy  are  arhsttary 
nite  differences,  and  df  is  not  the  difference  of  two  values  of/,  btit 
is  so  much  of  this  difference  as  need  be  retaiaed  for  the  purpose  of 
f(M:ming  differential  coefficients. 

The  theorem  of  the  total  differential  is  immediately  appCcable  to 
the  differentiation  of  implicU  functions.  When  y  is  a  function  of  x 
which  is  given  by  an  equation  of  the  form/(x.  y)  ■•o,  and  it  is  either 
impossible  or  inconvenient  to  solve  this  equation  so  as  to  express  y 
as  an  explicit  function  of  x,  the  differential  coefficient  dyfdx  can  be 
formed  without  solving  the  equation.    We  have  at  ooce 


dx        9x1  dy' 


Thu  rule  was  known,  in  all  essentials,  to  Femat  and  de  9att  befose 
the  invention  of  the  algorithm,  of  the  differential  calculus. 

An  important  theorem,  first  proved  by  Euler.  is  immediately 
deducible  from  the  theorem  of  the  total  differentiaL  If  /(pc,  7)  is 
a  homogeneous  function  of  degree  n  then 


*§i+^ 


The  theorem  is  applicable  to  functions  of  any  number  of  vaiislte 
and  is  generally  known  as  Eider's  theorem  of  MUMgeiwnu  frnnciums. 
43.  Manjr  problems  in  which  partial  differential  coefficie^s 
occur  are  simplified  by  the  int^uction  of  certain  detcmiBasu 
called  "  jacobians "  or  "  functional  determinants." 
They  were  introduced  into  Analysb  by  C.  G.  J.  Jacob! 
{J.  f.  Math.,  Crelle,  Bd.  22,  1841,  p.  319).  The  Jacd)iaa  o(  ai. 
Mif .  .  .  «»  with  respect  to  xi,  xu  .  •  .  x«  is  the  detenninaat 


2«L 
dx, 

SxT 


9u\       9n\ 
tx^'     dx. 

^*    dx. 


dx.        da.      dii. 
dxi        dxa"'dx. 

in  whicki  the  constituents  of  the  rth  row  are  the  ii  partial  differentfa) 
coefficients  of  Kr  with  respect  to  the  n  variables  x.  This  dcccraiiiaaK 
is  expressed  shortly  by 

dfxi,  wt,...,  «.) 

d{xi,  xj X.)* 

Jacobians  possess  many  properties  analogous  to  those  of  onfinuir 

differential  coefficients,  for  example,  theloUowing: — 

d(Ki.  in w.)  ^^d(xi.  xu, . . . .  X.) 


d(xi.  xt,   .   ,  x.l^dfii|.  nj,.     .  u.) 
d(y,,  yx y»)  ^d(xi,  xi. 


X-) 


'I. 

d(M|.  Wt.. 
'd(xi,  Xt... 


»tu) 


0* 


If  fi  functions  («i,  tii,  .  .  .  «.)  of  n  variables  (xi.  x«,  .  .  . 
not  independent,  but  are  connected  by  a  relation  /(»t,  ai, 
">o,  then 

d(«|,  «I KJ 


.      a.) 


K«i. 


■o; 


d(X|,  X|,  . . . ,  x.) 

and.  conversdy,  when  this  condition  is  satisfied  identically  the 
functions  vt.  tit.     .  .  ,  «.  are  not  independent. 

d3.  Partial  differential  coefficients  of  the  second  attt  lns^«r 
oraers  can  be  formed  in  the  same  way  as  chose  of  the  fiiat  order. 
For  example,  when  there  are  two  variables  x,  y,  the  first 
partial  derivatives  Sf/dx  and  d//dy  are  functions  of  x  and  g^^^^ 
y,  which  we  may  seek  to  differentiate  partially  with  *•■•■■ 
respect  to  x  or  y.  The  most  important  theorem  in  re> 
lation  to  partial  differential  coefficients  of  orders  higher 
than  the  first  is  the  theorem  that  the  values  of  such 
coefficients  do  not  depend  upon  the  order  in  which  the  <&ffcreetia- 
tions  are  performed.    For  example,  we  have  the  equation 

This  theorem  is  not  true  without  limitation.  The  coodittoos  for  ie« 
validity  have  been  investicatcd  very  completely  bv  H.  A.  Schmaa 
(see  his  Ges.  math.  Abkandlungen.  Bd.  2,  Berlin.  1690,  p,  275)  It 
is  a  sufficient,  though  not  a  necessary,  condition  that  aU  the  differ* 
ential  coefficients  concerned  should  be  continuous  fuoctioas  of  x.  1 
In  consequence  of  the  relation  (i)  the  differential  cocAdeocsO' 
pressed  in  the  two  members  of  this  relation  are  writtea 


0CTUNES3 
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m  vbich  p-h^-^r^n,  n  formed  by  differentiating  p  timet  with 
rtwea  to  x,  q  times  with  respect  to  y,  r  times  with  respect  to  s,  the 
d.RcfrotiatuMU  being  performed  in  any  order.  Abbreviated  nota* 
tMos  are  MMnecioMS  uaed  in  such  forms  as 

Dtferemhais  of  higher  orders  are  introduced  by  the  defining 
tqtauoa 


^'*^+'y^)'/ 


iflvUcbthe 


theorea  ia  the 


iiYihr 


(d^e^-Myz-V  b  developed  by  the  biQomial 
way  as  if  dlrr-  and  dyy  were  numbers,  and 


/isieplaeedby^j^:,. 


When  there  are  more  than 


tvo  variables  the  multinomial  theorem  must  be  used  instead  of  the 
bmomial  theorem. 

The  piubkm  of  forming  the  second  and  higher  differential  co- 
cAcients  of  implicU  fuucltans  can  be  solved  at  once  by  means  of 
partial  differential  coefficients.  For  example,  if  /  Oc,y)mo  is  the 
eqtutioa  defining  y  as  a  function  of  x,  we  have 

The  dificfeotial  expression  Xdx-^-Ydy,  in  which  both  X  and  Y  are 
functions  of  the  two  variables  x  and  y.  is  a  total  difftrtntuU  if  there 
ciisu  a  fooctioa/of  *  and  y  which  is  such  that 

dffdx^X,  «//dy-Y. 

When  this  ia  the  case  we  have  the  relation 

dY/$s»aX/dy.  (ii.) 

Coovcndy.  irtwn  thb  equation  b  satisfied  there  exists  a  function  / 
which  is  such  that 

rf/-Xir+Y<«y. 
The  f«pftssion  Xibr+Ytfy  in  which  X  and  Y  are  connected  by  the 
njatiott  fii-)  ■•  often  described  as  a  "  perfect  differential."    The 
thtforv  of  the  perfect  differential  can  be  extended  to  functions  of  n 
varisbles,  and  in  this  case  theie  are  |n(ii-i)  such  relations  as  (ii.). 

In  the  case  of  a  function  of  two  variables  x.y  an  abbreviated 
notation  is  often  adopted  for  differential  coeffidenta.  The  function 
being  denoted  by  s,  we  write 

^  «.  r,  *,  I  forjj,  jy  gj,  jj;^  ^ 

Rsftial  diffeicntial  ooefiKients  of  the  second  order  are  important 
in  geometry  as  expressing  the  curvature  of  surfaces.  When  a  surface 
is  given  by  an  eouation  of  the  form  s  '/[Xi  y).  the  lines  of  curvature 
VT  determined  by  the  equation 

f(i+^-^  W>)«+l(i+^>-(i+#^/|<Wy     _ 

ajid  the  principal  radii  of  curvature  are  the  vaiuca  of  R  which 
^tisfy  the  equation 

RV*- J")-R|(i  +/)f-aN»+(i  +^WV  (I  +^+fl») 

+(i+^+fl»)«-o. 

44.    The  pvx>blem  of  change  of  variables  was  first  considered  by 
Brook  Taylor  in  his  Metkodus  incremenlorum.    In  the  case  con- 
^  skkred  by  Taylor  y  is  expressed  as  a  funaion  of  s,  and  s 
as  a  function  of  x.  and  it  b  desired  to  express  the  differ- 
ential coefficients  of  y  with  respect  to  z  without  eliminating 
t.    The  result  can  be  obtained  at  once  by  the  rules  for  differentiating 
A  product  and  a  function  of  a  function.    We  have 


dx    d»  dx 


The  introduction  of  partial  differential  coefficients  enables  as  to 
de*l  with  more  eeocral  cases  of  change  of  variables  than  that  con- 
sftdered  above.  If «,  9  are  new  variables,  and  x,  y  are  cooaected  with 
them  by  equations  of  the  type 

x-/i(«,»),  y-/t(«,»).  C«.) 

wiksle  y  b  cither  an  explicit  or  an  implicit  function  of  x,  we  have  the 
problem  of  expressing  the  differentbl  coefficients  of  various  orders  of 
f  wiib  respect  to  x  in  terms  of  the  diffcrenual  coefikienu  of  r  with 
to  u.    We  have 


g-(M£)/(liJ+^'l) 


du  9  ,  dv  9 
'5x35'^5x5i* 


by  the  rule  of  the  total  differentbl.  In  the  same  wav,  by  means  of 
differentbis  of  higher  orders,  we  may  express  d^/<fx*.  and  so  on. 

Equations  such  as  (i.)  may  be  interpreted  as  effecting  a  transfor- 
mation by  which  a  point  (u,  v)  is  made  to  correspond  to  a  point  (x,  y). 
The  whole  theory  of  transformations,  and  of  functions,  or  differential 
expressions,  which  remain  invarbnt  under  groups  of  transforma- 
tions.  has  been  studied  exhaustively  by  Sophus  Lie  (see,  in  particular, 
his  Tkeorte  der  Transformationsgruppen,  Leipzig,  188S-1893).  (See 
also  Differential  Equations  and  Groups). 

A  more  general  problem  of  change  of  varbbles  is  presented  when 
it  is  desired  to  express  the  partbl  differentbl  cocfficbnts  of  a  function 
V  with  respect  to  X.  y, .  .  .  in  terms  of  those  with  respect  ton.  r, ..  . 
where  «,  v,  .  are  connected  with  x.  y,  .  .  .by  any  functional 
rebtions.  When  there  are  two  variables  x,  y,  and  ».  v  are  given 
functions  of  x,y,  we  have 

Jx^'Sn  dx    Sr  3x 

dV^dVdii  .dVds, 

^'Su9y    dp  35 
and  the  differentbl  coefficients  of  higher  orders  are  to  be  formed  by 
repeated  applications  of  the  rule  for  differentbting  a  product  and 
the  rules  ol  the  type 

35' 

When  X,  y  are  given  functions  of  »,  r, .  .  .  we  have,  instead  of  the 
above,  such  equations  as 

dV    fV«x.fVdi 

35" "dx  9n'^dy  du* 

and  9V/9x,  6V/dy  can  be  found  by  solving  these  equations,  |in>> 
vided  the  Jacobbn  9{x,  y)/d{u,  v)  is  not  sero.  The  generalization 
of  thb  method  for  the  case  of  more  than  two  varbbles  need  not 
detain  us. 

In  cases4ike  that  here  considered  it  b  sometimes  more  convenient 
not  to  regard  the  equations  connecting  x,  y  with  «,  v  as  effecting  a 
point  transformation,  but  to  consider  the  loci  n "const.,  r* const. 
as  two  "  families  "  of  curves.  Then  in  any  region  <rf  the  pbne  of 
(x,  y)  in  which  the  Jacobbn  d(x,  y)/9(u,  v)  does  not  vanish  or  become 
infinite,  any  point  (x,  y)  b  uniquely  determined  by  the  values  of  u 
and  p  which  belong  to  the  curves  of  the  two  families  that  pass  through 
the  point.  Such  variables  as  u,v  are  then  described  as  '^curvilinear 
coordinates  "  of  the  point.  This  method  b  applicable  to  any  number 
of  variables.  When  the  loci  «— const., . . .  intersect  each  other  at 
right  an((les.  the  varbbles  are  "  orthogonal  "  curvilinear  coordinates. 
Three-dimensional  systems  of  such  coordinates  have  important 
applications  in  mathematical  physics.  Reference  may  be  made 
to  G.  Lam^,  Lefons  sur  Us  coordontUes  curvUignes  (Paris,  1859).  and 
to  G.  Darboux.  Lefons  sur  tes  coordonuies  curvUipus  et  sysAmot 
orthofpnaux  (Paris.  1808). 

When  such  a  coordinate  as  »  b  connected  with  x  and  y  by  a 
functional  rebtion  of  the  form /(x,y,ii}a>o  the  curves  «*const. 
are  a  family  of  curves,  and  this  family  may  be  such  that  no  two 
curves  of  the  family  have  a  common  point.  When  this  is  not  the 
case  the  points  in  which  a  curve/(x.y,a)»o  b  intersected  by  a 
curve/(x,y,«+AM)  "O  tend  to  limiting  positions  as  Am  b  diminbned 
indefinitely.  The  locus  of  these  limiting  positions  b  the  "  envelope  " 
c^  the  family,  and  in  general  it  touches  all  the  curves  of  the  family. 
It  b  easy  to  see  that,  if  ai.p  are  the  parameters  of  two  families  of 
curves  which  have  envelopes,  the  Jacobbn  9{x,  y)/9{u,  v)  vanishes 
at  all  points  on  these  envelopes.  It  is  easy  to  see  also  that  at  any 
point  where  the  reciprocal  Jacobbn  d{u,v)ld(x,y)  vanishes,  a  curve 
of  the  family  u  touches  a  curve  of  the  family  v. 

If  three  varbbles  Xty,»  are  connected  by  a  functional  rebtion 
/(x,y.t)"'0,  one  of  them,  i  say,  may  be  regarded  as  an  implicil 
function  of  the  other  two,  and  the  partial  differentbl  coefficients  of  s 
with  respect  to  x  and  y  can  be  fonned  by  the  rule  of  the  total  differ* 
ential.    We  have 


ax        9xl9i^   9y        9yl  9%* 


and  there  is  no  difficulty  in  proceeding  to  express  the  higher  differ- 
ential coefficients.  There  arises  the  problem  of  expressing  the  partbl 
differential  coefficients  of  x  with  respect  to  y  and  s  in  terms  01  those 
of  f  with  respect  to  x  and  y.  The  problem  b  known  as  that  of 
"  changing  the  dependent  variable."  It  b  solved  by  applying  the 
rub  of  the  total  differentbL  Similar  considerations  are  applicable 
to  all  cases  in  which  n  variables  are  connected  by  fewer  than  n 
equations. 

4^.  Taylor's  theorem  can  be  extended  to  function  of  several 
variables.     In  the  case  of  two  variables  the  general  for-  BxtomUom 
mub.  with  a  remainder  after  n  terms,  can  oe  written  «/  TMylot*o 
most  simply  in  the  form 

/(fl+*,  h-k-h) mfia,  6)+rf/(a,  6)+ ^(0.  6)+  . . . 


in  which 


^•.ft)-[(*^,+*4)/(x,,)]_^. 


5+8 

and 
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The  last  expression  is  tnie  remainder  after  n  terms,  and'  in  it  • 
denotes  some  particular  number  between  o  and  i.  The  results  (or 
three  or  more  variables  can  be  written  in  the  same  form.  The  ex- 
tension of  Tavlor's  theorem  was  given  by  Lagrange  (1797):  the 
form  written  above  is  due  to  Cauchy  (1833).  For  the  validity  of  the 
theorem  in  this  form  it  is  necessary  that  all  the  differential  co- 
efficients up  to  the  nth  should  be  continuous  in  a  region  bounded  by 
x«'a*k,  yb^k.  When  all  the  differential  coefficients,  no  matter 
how  high  the  order,  are  continuous  in  such  a  rwion.  the  theorem  leads 
to  an  expansion  of  the  function  in  a  multipfe  power  series^  Such 
expansions  are  just  as  important  in  analysis,  geometry  and  mechanics 
as  expansions  of  functions  of  one  variable.  Among  the  problems 
which  are  solved  by  means  of  such  expansions  are  the  problem  of 
maxima  and  minima  for  functions  of  more  than  one  variable  (see 
Maxima  and  Minima). 

46.  In  treatises  on  the  differential  calculus  much  space  is  usually 
devoted  to  the  differential  geometry  of  curves  and 
surfaces.  A  few  remarks  and  results  relating  to  the 
differential  geometry  of  plane  curves  are  set  down  here. 

(i.)  If  ^  denotes  the  angle  whicn  the  radius  vector  drawn  from 
the  origin  makes  with  the  tangent  to  a  curve  at  a  ponnt  whose  polar 
coordinates  are  r,  8  and  if  p  denotes  the  perpendicular  from  the 
or^n  to  the  tangent,  then 

cos  f  ~  dr/dSt  sin  f  >■  r^/ds  «  p/r, 

where  ds  denotes  the  element  of  arc  The  curve  may  be  determined 
by  an  equation  connecting  p  with  r. 

(ii.)  The  locus  of  the  loot  of  the  perpendicular  let  fall  from  the 
origin  upon  the  tangent  to  a  curve  at  a  point  is  called  the  pedal  of  the 
curve  with  respect  to  the  origin.  The  angle  ^  for  the  pedal  is  the 
same  as  the  angle  ^  for  the  curve.  Hence  the  (^,r)  equation  of  the 
pedal  can  be  deduced.  If  the  pedal  is  regarded  as  the  primaiv  curve, 
the  curve  of  which  it  is  the  pedal  is  the  "  negative  pedal  of  the 
primary.  We  may  have  pedals  of  pedals  and  so  on,  also  negative 
pedals  of  negative  pedals  and  so  on.  Negative  pedals  are  usually 
determined  as  envelopes. 

(iii.^  If  ^  denotes  tne  angle  which  the  tangent  at  any  point  makes 
with  a  fixed  line,  we  have 

Civ.)  The  '*  average  curvature  "  of  the  arc  Ai  of  a  curve  between 
two  points  is  measured  by  the  quotient 

IA« 

where  the  upright  lines  denote,  as  usual,  that  the  absolute  value  of 
the  included  expression  is  to  be  taken,  and  ^  is  the  angle  which  the 
tangent  makes  with  a  fixed  line,  so  that  A^  is  the  angle  between  the 
tangents  (or  normals)  at  the  points.  As  one  <rf  the  points  moves  up 
to  coincidence  with  the  other  this  average  curvature  tends  to  a  limit 
which  is  the  "  curvature  "  of  the  curve  at  the  point.  It  is  denoted 
by 

Sometimes  the  upright  lines  are  omitted  and  a  rule  of  ngns  is  siven .' — 
Let  the  arc  «  of  the  curve  be  measured  from  some  point  along  the 
curve  in  a  chosen  sense,  and  let  the  normal  be  drawn  towards  that 
side  to  which  the  curve  is  concave;  if  the  normal  is  directed  towards 
the  left  of  an  observer  looking  along  the  tangent  in  the  chosen  sense 
of  description  the  curvature  b  reckoned  positive,  in  the  contrary 
case  negative.  The  differential  d^  is  often  called  the  "angle  01 
contingence."  In  the  14th  century  the  sice  of  the  angle  between  a 
curve  and  its  tangent  seems  to  have  been  seriously  debated,  and 
the  name  "  angle  <rf  contingence  "  was  then  given  to  the  supposed 
angle. 

(v.)  The  curvature  of  a  curve  at  a  point  is  the  same  as  that  of  a 
certain  circle  which  touches  the  curve  at  the  point,  and  the  "  radius 

of  curvature'*  p  is  the  radius  of  this  drcle.   We  have  -  ""^l* 

The  centre  of  the  circle  is  called  the  "  centre  of  curvature  ";  it  is 
the  limiting  portion  of  the  pmint  of  intersection  of  the  normal  at  the 
point  and  the  normal  at  a  neighbouring  point,  when  the  second  point 
moves  up  to  coincidence  with  the  firi^  If  a  circle  »  described  to 
intersect  the  curve  at  the  point  P  and  at  two  other  points,  and  one  of 
these  two  points  is  moved  up  to  coincidence  with  P,  the  circle  touches 
the  curve  at  the  point  P  and  meets  it  in  another  point;  the  centre  of 
the  circle  is  then  on  the  normal.  As  the  third  point  now  moves  up 
to  coincidence  with  P,  the  centre  of  the  circle  moves  to  the  centre  of 
curvature.  The  drele  is  then  said  to  "  osculate  "  the  curve,  or  to 
have  "  contact  of  the  second  order  "  with  it  at  P. 
(vL)  The  following  are  formulae  for  the  radius  of  curvature  ^^ 

(vii.)  The  points  at  which  the  curvature  vanishes  are  '*  points  of 
If  P  is  a  point  of  inflection  and  Q  a  neighbouring  point, 


then,  as  Q  moves  up  to  coinddeooe  with  P.  the  distance  from  P  to 
the  point  of  intersection  of  the  normals  at  P  and  Q  becoiars  greater 
than  an^  distance  that  can  be  assigned.  The  cquatioo  which  ghtes 
the  abscissae  of  the  points  in  which  a  straight  Ime  meets  the  cvrcv 
being  expressed  in  tne  form/(z)<BO,  the  function  /(z)  has  a  factor 
(x— x^)*,  where  X9  is  the  abscissa  of  the  point  of  inJiectioo  P.  and  the 
Une  is  the  tangent  at  P.  When  the  factor  (x—x«)  occurs  (■  +1 }  tuaes 
in  /(x),  the  curve  is  said  to  have  "  contact  of  the  nth  order  "  with  the 
Une.  There  is  an  obvious  modifiratinn  when  the  line  is  paraUd  to 
the  axis  of  y. 

(viii.)  The  locus  of  the  centres  of  curvature,  or  envelope  of  the 
normals,  of  a  curve  is  called  the  "  evolute."  A  curve  mhich  has  a 
nven  curve  as  evcrfute  is  called  an  "  inv<4ute  "  of  the  gi\Ts  cvnx 
All  the  involutes  are  "  parallel  "  curves,  that  is  to  say.  xbty  are  soch 
that  one  is  derived  from  another  by  marking  off  a  constant  dxoaacr 
along  the  normal.  The  involutes  are  "  orthogonal  trajectories  "  d 
the  tangents  to  the  common  evt^ute. 

(ix.)  The  equation  of  an  algebraic  curve  of  the  nth  degree  can  be 
expi eased  in  the  form  i(«+at+«it+ ... +«•■"<>,  where  si*  is  a 
constant,  and  Mr  is  a  homogeneous  rational  integral  functaoa  of  x.  7 
of  the  rth  degree.  When  the  origin  is  on  the  curve.  m»  vanishes,  and 
«i  "O  represents  the  tangent  at  the  origin.  If  vi  also  vanidMs.  the 
origin  b  a  double  point  and  ut^o  represents  the  tangents  at  the  origia 
If  Mt  has  distinct  factors,  or  is  of  the  form  a{y—pix){y—p^).  tfcr 
value  of  y  on  either  branch  of  the  curve  can  be  cxprevaed  (for  p 
suffidently  near  the  origin)  in  a  power  series,  which  is  cither 

^*+ki«'+  .  • . .  or  ^+ J?>x»+  . . ., 
where  9i, . . .  and  ^, ...  are  determined  without  amfancuity- 
Pi  and  p%  are  real  the  two  branches  have  radii  ol  curvature  a« 
determined  t^  the  formulae 

When  Pi  and  ^  are  imaginary  the  origin  is  the  real  point  of 

section  of  two  imaginary  branches.   In  the  real  ^ure  ot  the  1 

an  isolated  poinL    If  «t  is  a  square.  a<^— px)>.  the  origia  »  a  tmsf, 

and  in  general  there  b  not  a  series  for  pr  in  integral  powers  of  x.  -^' ■^ 

is  valid  in  the  neighbourhood  of  the  or^in.   The  further  in%      ^ 

of  cusps  and  multiple  points  belongs  rather  to  analytical 

and  the  theory  of  algebraic  functions  than  to  differential  < 

(x.)  When  the  equation  of  a  curve  b  given  in  the  form  aa-^sia-f 
+«».i+»*'>o  where  the  notation  is  the  same  as  that  in  (cs-K 
factors  of  ««  determine  the  directions  of  the  osympialcs.    If 
factors  are  all  real  and  distinct,  there  b  an  asymptote 
to  each  factor.     If  ii«>LtLt . . .  L«*  where  U. .  •  •  ve 
X,  y,  we  may  resolve  Um^Um  into  partial  fractions  according  to 
formula 


H 


cnrreSB 


tu-i_Ai  i  Ai ,        _•  A« 


and  then  Lt+Ai  "O,  Lff  At-o, ...  are  the  equations  of  the 

totes.  When  a  real  factor  of  «•  b  repeated  we  may  have  two 

asymptotes  or  we  may  have  a  "  parabolic  asymptote.^' 

the  paraUd  asymptotes  coincide,  as  in  the  curve  aHx'-f  31*— n^  »a*. 

where  x«"0btne  only  real  asymptote.  The  whole  theory  of  asympcotes 

belongs  properly  to  analytical  geometry  and  the  theory  of  n%ebraK 

functions. 

47.  The  formal  definition  of  an  integral,  the  theorem  of  the 
existence  of  the  integral  for  certain  dases  of  functions*  n  ^  of 
classes  of  "  integrable    functions,  extensions  of  the  notion 
of  intention  to  functions  which  become  infinite  or  in- 
determinate, and  to  cases  in  which  the  limits  of  integra- 
tion become  infinite,  the  definirions  of  multiple  integrals, 
possibility  of  defining  functions  by  means  of  definite  in 
these  matters  have  been  considered  in  Functiom.    The 
integration  has  been  explained  in  §  5  above,  and  the  rcsolts  td 
of  the  simplest  intentions  have  been  given  in  §  12.    A  few 
relating  to  integrations  have  been  noted  in  §|  V|.  05.  36 1 

48.  The  chief  methods  for  the  evaluation  of  inoefinite 
integrab  are  the  method  of  integration  by  parts,  and  the 
introduction  of  new  variables. 

From  the  equation  d(i(v)  ->  ad»-f  «tf »  we  deduce  the  cquai 


the 


/«**.- —/^-ix. 


or,  as  it  may  be  written 


J  •nsdx-ajipdx— J  ^1  j  wdx  jdx. 

This  is  the  rule  of  "  integration  by  parts.** 
As  an  example  we  have 

When  we  introduce  a  new  variable  s  in  place  of  x.  by 

3 nation  giving  x  in  terms  of  s,  we  exoress  /(x)  in  terras  of 
s)  denote  the  function  of  f  into  whkji  /(x)  b 
from  the  equation 


<tfas 

1.    L^ 
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wc  deduce  the  equatioa 

At  an  example,  in  tiw  integral 

put  x«sin  f ;  the  integral  becomes 
/cos  i.co«  wdz  -/J(i  +c(M3z)^  -  !(«+*  tin  2%)  -  K'-f  nnscoss). 
49.  The  indefinite  integrab  of  certain  classes  of  functions  can  be 
expressed  by  means  of  a  finite  number  of  operations  ol  addition  or 
multipUcatson  in  terms  of  the  so-called  "  clemenUry  " 
functions.    The  elementary  functions  are  rational  alge- 
braic functions,  implicit  algebraic  functions,  exponentials 
and   logarithms,   trigonometrical   and   inverse   circular 
functions.     The   following  are  among   the  classes  of 
functions  whose  integrals  involve  the  elementary  functions 
only:  (L)  all  rational  functions:  (ii.)  all  irrational  functions 
of  the  form  ux,  pr),  where  /  denotes  a  rational  algebraic  function 
of  X  and  y.  and  y  u  connects  with  x  by  an  al^braic  equation  of  the 
•eoood  degree;  (iiL)  all  rational  functions  of  sin  x  and  cos  x;  (iv.)  all 
ratiooal  functions  of  <■;  ^v.)  all  rational  integral  functions  of  the 
variables  x,  «",  <^, . . .  sm  mx,  cos   mx,  sin    «x,  cos   nx, . . .  in 
which  a,  ft, . . .  and  m,  «, ...  are  any  constants.    The  integration 
of  a  rational  function  is  generally  effected  by  resolving  the  function 
into  partial  fractions,  the  function  being  first  expressed  as  the 
<^uotient  of  two  rational  integral  functions.    Corresponding  to  any 
simple  root  of  the  denominator  there  is  a  log^thmic  term  in  the 
integraL    If  any  of  the  roots  of  the  denominator  are  repeated  there 
are  rational  al^bralc  terms  in  the  integraL    The  operation  of  re- 
solving a  fraction  into  partial  fractions  requires  a  knowledge  of  the 
roots  of  the  denominator,  but  the  algebraic  part  of  the  integral  can 
always  be  found  without  obtaining  all  the  roots  of  the  denominator. 
Reference  may  be  made  to  C.  Hermite,  Cows  d^ analyse^  Paris,  1873. 
The  integration  of  other  functions,  which  can  be  integrated  in  terms 
of  the  elementary  functions,  can  uinially  be  effected  by  transforming 
the  functions  into  rational  functions,   pos«bly  after  preliminary 
integrations  by  parts.    In  the  case  of  rational  functions  of  x  and  a 
radical  of  the  form  V  (<u^+6x4- c)  the  radical  can  be  reduced  by  a 
linear  substitution  to  one  ol  the  forma  V  (a*— x"),  V  (x"— a'),  V  (x'+a*). 
The  substitutions  x «a  nn  9,  x ^a  sec  9.  x ^a  tan  9 are  then  effective 
in  the  three  cases.    By  these  substitutions  the  subject  of  integration 
becomes  a  rational  function  of  sin  9  and  cos  9,  and  it  can  be  nduced 
to  a  rational  function  of  I  by  the  substitution  tan  {fi^L   There  are 
many  other  substitutions  by  which  such  integrals  can  be  determined. 
Sometimes  we  may  have  informatioo  as  to  the  functional  character 
of  the  integral  without  being  able  to  determine  it.    For  example, 
when  the  subject  of  integration  is  of  the  form  (ox*  ^-te"  -f-cx*  -fdbe +«)~'i 
the  integral  cannot  be  expressed  explicitly  in  terms  of  elementary 
functions.  Such  inte^ls  lead  to  new  functions  (see  Function). 

Methods  of  reduction  and  substitution  for  the  evaluation  of  in- 
definite integrals  occupy  a  considerable  space  in  text-books  of  the 
integral  calculus.  In  regard  to  the  functional  character  of  the 
integral  reference  may  be  made  to  G.  H.  Hardy's  tract,  The  7ii- 
iefralion  «f  Functions  of  a  Sinilo  Variable  (Cambndge,  1905),  and  to 
the  memoin  there  queued.   A  few  results  ace  added  here 

0.)  /(x«+a>-Wx-log  |x-|-U«+a)l|. 

^^  /U"»)V(<S-fafcr4-<)  **"  **  evaluated  by  the  substitution 

cntiatii^  (•— i)  tames  with  respect  to  p, 

<g-)/(«t+i>J$')v'S?+»h+c) "»  ■»  "^'^  by  the  -b. 
•dtttioa  y-^+jfct+O/Cc^+a^e+i)  to  the  (onn 
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wbeie  A  and  B  are  constants,  and  Xi  and  Xc  are  the  two  values  of  X 
for  which  (a— X«)x'-l-3(fr— \9)x+c-Xt  is  a  perfect  square  (see 
A.  G.  Gneenhill,  A  CkatUr  in  Ike  JnUgral  Cakulus,  London,  1888). 
(iv.)  /x*(ax*-h()'dx.  in  which  m,  n,  ^  are  rational,  can  be  reduced, 
by  puttmg  ax*«M,  to  depend  upon  /}«(i  +I)1A.  If  ^  is  an  integer 
Aoaq  a  fraction  rfs,  we  put  I «  «*.  I  f  9  is  an  integer  ana  ^  «  rfs  we  put 
I  +<-«*.  If  p-^q  is  an  integer  and  p^r/s  we  put  i+l-la*.  These 
integrals,  called  ''^binomial  mtcgrals,"  weie  investigated  by  Newton 
{De  qnadraiura  cmnarum). 

<^>     S^"^'^'    (vt)/j^.log(tanx+.ecx). 
(viL)  /s-'sin  (6«-|-«)dx-(o«-|-J»)-V-{osin(6x-|-«)-&cos(6x-|-«)}. 
(viiL)  /sin"  x  oos*x  ix  can  be  rnluccd  by  differentiating  a  function 
of  the  form  wi'  x  cosi*  x; 

Hcooe 

/dx    ^         sin  X 
COSPX     (i»— I) 


.qsin'x,   I— g    I      9 
x+5Si^    f5Pfe+SS^* 


Gx.)  f^'^x^.£'co^xdx:^lSl:^J^ 

(X.)  jr*"«n-«fa,, j;»'eos-»x^-j-|^4^2^.(nanint^^^ 

/dx 
(i+<cosx)*  *^"  ^  reduced  by  one  of  the  substitutions 

mn^-  <+«»«     !..._  g+COSX 

^»"i-fscosx'°^»"i-hecosx' 

of  which  the  first  or  the  second  is  to  be  employed  according  as 
r<or>i. 

50.  Among  the  integrals  of  transcendental  functions  Ntwtnaa' 
which  lead  to  new  transcendental  functions  we  may  notice  wnrihafs 

logarithnuc  integral,"  and  denoted  by  "  La  x.'*  also 

called  the  "  sane  integral  "  and  the  "  OMine  integral."  and  HfwtfiH  by 
"  Si  X  "  and  "  Ci  x.'^also  the  integral 


calkd  the  " 
the  integrals 


/: 


.-**. 


COS" 


+S^/;'' 


COS*^' 


called  the  "error-function* integral,**  and  denoted  by  "Erf  x.** 
All  these  functions  have  been  tabulated(seeTABLBs,M  atmbmatical). 
51.  New  functions  can  be  introduced  also  by  means  of  the  definite 
integrals  of  functions  of  two  or  more  variables  with  re- 
spect to  one  of  the  variables,  the  limits  of  integration 
being  fixed.  Prominent  among  such  functions  are  the 
Beta  and  Gamma  functions  expressed  by  the  equations 

B(/.m)-J^x»-*(i-x)-Vx, 


r(n)./; 


r*r^dL 


When  n  b  a  positive  integer  rfa+O  "» ! .  The  Beta  function 
(or  "  Eulerian  integral  of  the  first  kind  ")  is  expressible  in  terms  of 
Gamma  functions  (or  "  Eulerian  integrals  of  the  second  kind  ")  by 
the  formula 

B(/.  m)  .  r(f+iit)-r(/) .  rfin). 

The  (}amma  functMO  satisfies  the  difference  equatkm 

r(x+i)-xr(x), 
and  also  the  equation 

r(x) .  r(  I  — x)  •  r/  sin  (xv), 
with  the  particular  result 
^        u-  r(*)-vr. 

The  number 

-  [£***«  r(i  +*)l]  ^.  or-no, 

is  called  "  Eu1er*s  constant,"  and  is  equal  to  the  limit 
Iim.*^[(n-|+i+...-|^) -bga]; 

its  value  to  i^  decimal  places  is  0*577  215  664  ooi  5^. 
The  function  log  r(i  +x}  can  be  expanded  in  the  senea 

log  r(i+x)- J  iog(3j^)  -J  iogi±2+(i+r(i)|x 

-»(S,-i)x»-J(S.-i>x»- 


rhere 


Sfti«.l  —  I  fjilr+l  1  -ir+l+  •  •  • » 


and  the  aeries  for  log  r(l  -1-x)  convetges  when  x  lies  bcHiwji  —  i 
and  I. 

53.  Definite  int^rals  can  sometimes  be  evaluated  when  the  limits 
of  integration  are  some  particular  numbera,  although 
the  corresponding  indefinite  integrab  caimot  be  fouM. 
For  example,  we  nave  the  result 

JT* (I -x*)-i  locxi2x--}vlog3, 

although  the  indefinite  intesral  of  (1  —  a^'i  log  x  cannot  be  found. 
Numbera  of  definite  intc^b  are  expressible  in  terms  of  the  trans- 
cendental functions  mentioned  in  (  «o  or  in  terms  of  Gamma  functions. 
For  the  calcubtion  of  definite  mtcgrab  we  have  the  fdbwing 
methods  >~ 

^i.)  Differentiatbn  with  respect  to  a  parameter. 

(li.)  Integration  with  respect  to  a  parameter. 

(iiij  Expansion  in  infinite  series  and  integration  term  by  term. 

(iv.)  Contour  integration. 

rhe  first  three  methods  involve  an  interchange  of  the  order  of  two 
limiting  operations,  and  they  are  valid  only  when  the  functions 
satisfy  certain  conditions  of  continuity,  or,  in  case  the  timiu  of 
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intesratkm  are  inBnite,  wben  the  functions  tend  to  xen>  at  infinite 
distances  in  a  sufikaetttly  high  order  (see  Function).    The  method 
of  contour  integration  involves  the  introduction  of  complex  variabks 
(seeFuKCTiON:  §  Complex  Variables). 
A  few  results  are  added 


J  9    I 


+X" 


4r> 


sinar 


,(i>a>o). 


(iv.)  J*  x«xos  Tx^dx  -  -  itf-* V», 

(vii.) j    k>g(i— 2«cosz+«')d!xHOor2a'IogaaooonliDgasa<or>i, 

(viii.)J*2a«&.j,. 


cosax-cosfa^^,^^ 


COS*— I 


>iz»Iocfii, 


(xiii.) J*  ^  r-***^^  -  V»  .«*. 

(xiv.)  r*aHaui«fr-y^  aHco8«fr-V(i»). 

53.  The  meaning  of  integration  of  a  function  of  n  variables  through 
a  domain  of  the  same  number  of  dimensions  b  explained  in  the 
article  Function.  In  the  case  of  two  variables  z,  y  we 
integrate  a  function /(cy)  over  an  area;  in  the  case  of 
three  variables  x,  y,  i  we  integrate  a  function  /(x,  y,  s) 
through  a  volume.  The  int«ral  of  a  function /(x,  y)  over  an  area  in 
the  plane  of  (x,  y)  is  denoted  by 

JJS{;t,y)dxdy,  ^ 
The  notation  refen  to  a  method  of  evaluating  the  integraL  We  may 
suppose  the  area  divided  into  a  very  Urge  number  of  very  small 
rectangles  by  lines  parallel  to  the  axes.  Then  we  multiply  the  value 
of /at  any  point  within  a  rectandebythemeasureof  tneareaof  the 
rectangle,  sum  for  all  the  rectangles,  and  pan  to  a  limit  by  increasing 
the  number  of  rectangles  indcfinitdy  and  diminishing  aU  their  sides 
indefinitely.  The  process  is  usually  effected  by  summing  fint  for  all 
the  rectarales  which  lie  in  a  strip  between  two  lines  parallel  to  one 
axis,  say  the  axis  of  y,  and  afterwards  for  all  the  strips.  This  process 
is  equivalent  to  int^ratins /(x,  y)  with  respect  to  y,  keeping  x  con- 
stant, and  taking  certain  functions  of  x  as  the  limits  of  mtegration 
for  y,  and  then  integrating  the  result  with  respect  to  x  between 
constant  limits.  The  integral  obtained  in  this  way  may  be  written 
in  such  a  form  as 


PAiZ^'-M' 


and  b  called  a  "  repeated  integral."  The  identification  of  a  surface 
integral,  such  as  /^(x,  y)dxdy,  with  a  repeated  integral  cannot 
always  be  made,  but  implies  that  the  function  satisfies  certain 
conditions  of  continuity.  In  the  same  way  volume  integrab  are 
usually  evaluated  by  regarding  them  as  repeated  integrals,  and  a 
volume  inti^ral  b  written  in  the  form 

////(«.  y.  tydxdyds. 
Integrab  such  as  surface  and  volume  integrals  are  usually  called 
"  multiple  integrals."  Thus  we  have  "  double  "  intenak,  '^triple  " 
integrals,  and  so  on.  In  contradistinction  to  multiple  integrab  the 
ordinary  integral  of  a  function  of  one  variable  with  respect  to  that 
variable  b  called  a  "  simple  integral. 

A  more  general  type  of  surface  integral  may  be  defined  by  taking 
an  arbitrary  surface,  with  or  without  an  edge.  We  suppose  in  the 
first  place  that  the  surface  b  dosed,  or  has  no  edge.  We 
may  mark  a  large  number  of  points  on  the  surface,  and 
draw  the  tangent  planes  at  all  these  points.  These 
tangent  (rfanes  form  a  polyhedron  having  a  large  number  of  faces, 
one  to  each  marked  point ;  and  we  may  choose  the  marked  points 
•o  that  all  the  linear  dimensions  of  any  face  are  less  than 


arbitrarily  chosen  length.  We  may  devise  a  mfe  for  ■ 
number  <m  marked  points  indefinitely  and  decreaJstng  the 
all  the  edges  of  the  polyhedra  indefinitely.  If  the  sum  of  the  areas 
of  the  faces  tends  to  a  Itmit,  thb  limit  b  the  area  of  the  surface.  If 
we  nuiltiply  the  value  of  a  function /at  a  point  of  the  wrface  by  the 
measure  of  the  area  of  the  corresponding  face  of  the  polyhedzxio.  sua 
for  all  the  faces,  and  pass  to  a  limit  as  before,  the  resuU  b  a  wnftfr 
int^ral,  and  b  written 

The  extension  to  the  case  of  an  open  surface  boaaded 
by  an  edge  presents  no  difficulty.  A  line  integral  taken 
along  a  curve  b  defined  in  a  siinilar  way,  and  b  written 

JSds 
where  ds  b  the  dement  of  arc  of  the  curve  (f  y^.    The  directio» 
cosines  of  the  tangent  of  a  curve  are  ixfds^  ayjds,  i*!dM,  aad  liae 
integrab  usually  present  themsdves  in  the  form 

In  like  manner  surface  integrals  usually  present  »lMi«^fft^f  ni  tke 
form 

//(/|+«i,+iir)« 
where  I,  M,  n  are  the  direction  cosines  of  the  normal  to  the 
drawn  in  a  spedfied  sense. 

The  area  of  a  bounded  portion  of  the  plane  of  Cx.  y)  nay  be 
pressed  dther  as 

Ifi^yydx), 


or  as 


^djdy. 


the  former  intcq^ral  being  a  tine  integral  taken  roond  the  boaadsiy 
the  portion,  and  the  latter  a  surface  intc^al  taken  en 
within  thb  boundary.    In  forming  the  line  integral  the 
supposed  to  be  described  in  the  podtive  sense,  so  that  the 
area  b  on  the  Id t  hand. 

53a.  We  have  two  theorems  of  transformation  cocmect- 
ing  volume  integrab  with  surface  integrab  and  surface 
integrab  with  line  integrals.  The  first  theorem,  called 
"  Greoi's  theorem,"  b  expressed  by  the  equation 

where  the  volume  integral  on  the'ldt  b  taken  throogh  the 
within  a  dosed  surface  S,  and  the  surface  integral  on  the 
taken  over  S,  and  /,  m,  n  denote  the  direction  costnes  d  the 
to  S  drawn  outwards.   There  b  a  corresponding  theofecn  for  a 
curve  in  two  dimensions,  via., 

the  sense  of  description  of  s  being  the  positive  sense.   Thb 
b  a  particular  case  of  a  more  general  theorem  called  " 
theorem."   Let  s  denote  the  edge  of  an  open  surface  S,  aad 
covered  with  a  netwrn-k  of  curves  so  that  the  meshes  of  the 
are  neariy  plane,  then  we  can  choose  a  sense  of  descripti 
edge  of  any  mesh,  and  a  corresponding  sense  for  the  oonaal 
any  point  within  the  mesh,  so  that  these  senses  are  related 
directions  of  rotation  and  translation  in  a  right-handed 
convention  fixes  the  sense  of  the  normal  (/,  m,  n)  at  any 
when  the  sense  of  description  of  f  b  chosen.    If  the  axes  01  x,  9, 
a  right-handed  system,  we  have  Stokes's  theorem  in  die  f( 


lets 


be 


or 

toS 


/.(•^+-'+-')-//K^-^+-(^-t)+-(S-^)|^ 


where  the  integral  on  the  Idt  b  taken  roond  die 
chosen  sense.   When  the  axes  are  Idt-handed.  we  may 
the  sense  of  /,  m,  u  and  maintain  the  formula,  or  retain  tiK  _ 
/,  m,  n  and  change  the  sign  of  the  right-hand  member  of  the  eq^ 
For  the  validity  of  the  theorems  oiGreen  and  Stokes  it  b  ia 
necessary  that  the  functions  involved  should  satisfy  a 
ditions  of  continuity.    For  example,  in  Green's  theorem 
ential  coeffipicnts  d(/dx,  dj/dy,  df/ds  must  be  continuoas 
S.     Further,  there  are  restnctions  upon  the  nature  of  the 
surfaces  involved.    For  example.  Green's  theorem,  as  he 
applies  only  to  simply-connected  re^ns  of  spKe.    The  conn 
for  multiply-connected  regions  b  important  in  ae\-enl 
theories. 

54.  The  process  of  changing  the  variables  in  a  multiple 
sudi  as  a  surface  or  volume  intesral,  b  divistUe  into  two 
b  necessary  in  the  fint  place  to  oetermine  the  differential 
element  expressed  by  the  product  of  the  differentiaU  of  the 
first  set  of  variablei  in  terms  of  the  diffoentiab  of 
second  set  of  variables.   It  b  necessary  in  the  seooo 
to  determine  the  limits  of  integration  which  must  be 
ployed  when  the  integral  in  terms  of  the  new  vaziabl 
evaluated  as  a  repeated  integraL    The  first  part  of 
solved  at  once  by  the  introduction  of  the  Jacobian.    If  the 
of  one  set  are  denoted  by  X|.  zi. . . ..  lu,  aad  those  of 
act  by  «i*  Ml. . . .,  n.,  we  have  the  relation 

:x^^«^...,x.) 


dxidxt. 


■'^-^ 
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f{rcoB9,runB)rdr. 
to  line  integrals  and 


la  rcKud  to  the  lecond  ttage  of  the  procett  the  Umitt  of  integration 
miiM  oe  determined  by  the  rule  that  the  integration  with  respect  to 
the  seoood  Kt  of  variables  is  to  be  taken  through  the  same  domain 
as  the  istcgratioo  with  respect  to  the  first  set. 

For  namplei  when  we  have  to  integrate  a  f unction/Cae,  y)  over  the 
axea  within  a  drde  given  by  x^+^r—a',  and  we  mtroduce  pdar 
coordinates  so  that  x*r  cos  9,  y^r  sin  9,  we  find  that  r  b  the  value 
of  the  JacoMan,  and  that  all  points  within  or  on  the  circle  are  given 
by  a^r^o,2a'>9]iO,and  we  have 

If  we  have  to  integrate  over  the  area  of  a  rectangle  a  l^x^o,  ft^  y^o, 
and  we  transform  to  polar  coordinates,  the  integral  becomes  the  sum 
of  two  integrals,  as  follows: — 

/;iu/*^(x,y)rfy-y^"*''d»f*  "*  'f{rcos9,  r  sintf)rrfr 

Vian-t*/.  Jo 
u.  A  few  additional  results  in  relation 
multiple  int^^ls  are  set  down  here. 

Q.)  Any  simple  integral  can  be  regarded  as  a  line-integral  Uken 
along  a  portion  of  the  axis  of  x.  When  a  change  of 
variables  is  made,  the  limits  of  integration  with  respect 
to  the  new  variable  must  be  such  that  the  domain  of 
intention  is  the  same  as  before.  This  condition  may 
requue  the  repladne  of  the  original  integral  by  the  sum 
of  two  or  more  simple  integrals. 
Gi.)  The  line  integral  of  a  perfect  differential  of  a  one>valued 
lunctMMVtahen  ak>ns  any  ckwed  curve,  is  aero. 

f  iiL)  The  area  within  any  plane  closed  curve  can  be  expressed  by 
csrther  of  the  formulae 

where  r,  9  are  polar  coordinates,  andp  b  the  perpendicular  drawn 
from  a  fixed  point  to  the  tangent.  The  integrab  are  to  be  under- 
stood as  line  integrals  taken  along  the  curve.  When  the  same 
intfxrab  are  taken  between  limits  which  correspond  to  two  points 
of  the  curve,  in  the  senie  of  line  integrab  along  the  arc  between  the 
points,  they  repreKnt  the  area  bounded  by  the  arc  and  the  terminal 
radii  vectows. 

(iv.)  The  volume  enclosed  by  a  surface  which  b  generated  by  the 
revolution  of  a  curve  about  the  axb  of  X  b  exprcHed  by  the  formula 

'f/dx. 
and  the  area  of  the  surface  b  expressed  by  the  formula 

2Tjyds, 
where  dlt  b  the  differentbl  element  of  arc  of  the  curve.  When  the 
former  integral  b  Uken  between  assigned  limits  it  represents  the 
volume  contained  between  the  surface  and  two  pbnes  wnich  cut  the 
axb  of  X  at  right  angles.  The  btter  integral  b  to  be  understood  as  a 
line  integral  uken  along  the  curve,  and  it  represents  the  area  of  the 
portion  of  the  curved  surface  which  b  contained  between  two  planes 
at  right  angles  to  the  axb  of  x. 

(v.^  When  we  use  curvilinear  coorainates  |,  f  which  are  conjugate 
functjoas  of  x.  y,  that  b  to  say  are  such  that 

dt/dx-df/dy  and  d{/ay--ai|/dx, 
the  Jacobian  d((,  f }/d(x,  y)  can  be  expressed  in  the  form 


m'H%' 


and  in  a  number  of  equivalent  forms.  The  area  of  any  portion  of  the 
plane  b  represented  by  the  double  integral 

where  f  denotes  the  above  Tacobbn,  and  the  integration  b  taken 
through  a  suiuble  domain.  When  the  boundary  consists  of  portions 
of  curves  for  which  I  •const..  ori|«const.,  the  above  is  generally  the 
simplest  way  of  evaluating  it. 

(vi.)  The  problem  of  ''^rectifying  "  a  plane  curve,  or  finding  its 
length,  b  soKied  by  evaluating  the  mtegral 

or,  in  pobr  coordinates,  by  evaluatii^  the  integral 


/H+^)'jW 


In  both  cases  the  integrals  are  line  intqrals  uken  along  the  curve. 

(viL)  Whenweusecurvilinearcoorainates{.qasin  (v.)  above,  the 
lei^^th  of  any  portion  of  a  curve  (  "const,  b  given  by  the  integral 

taken  between  ^»proprlate  limiu  for  e     There  b  a  similar  formula 
f'jr  the  arc  of  a  curve  v •const. 

(viS.)  The  area  of  a  surface  s-"/(x,  y)  can  be  expiijsed  by  the 
fonnnia 

Whca  tte  mowfiMlw  of  the  poinu  of  a  surface  are  exomved  as 


functions  of  two  parameten  u,  v,  the  area  b  expressed  by  the  formula 

When  the  surface  b  referred  to  threesiimensional  polar  coordinates 
'•  9t  ^  given  by  the  equations 

x^f  sin  9  cos  ^,  y«f  sin  9  sin  ^,  s^foos^, 

and  the  equation  of  the  surface  b  of  the  form  r^fii,^),  the  area  is 
expressed  by  the  formub 

//'[!'■+ (I)  >*+(^)T*^ 

The  surface  integral  of  a  function  of  (»,  4)  over  the  surface  of  a  sphere 
r  "Const,  can  be  expressed  in  the  form 

j^d^flFi9,4)f*mB9d8, 

In  every  case  the  domain  olf  integration  must  be  chosen  so  as  to 
include  the  whole  surface. 

(ix.)  In  three<^imenaional  polar  coordinates  the  Jacobian 

The  volume  integral  of  a  function  F  (r ,  9^  ^)  through  the  volume  of  a 
sphere  r^ab 


/'^'J^^/^FCf,  •,  ^yun  9i9. 


0i**ait... 


(x.)  Integrations  of  rational  functions  through  the  volume  of  an 
ellipsoid  xva'4-y'/^+Wc'*i  ar«  often  effected  by  means  of  a 
general  theorem  due  to  Lejeune  Dirichlet  (1830),  which  b  as  follows: 
when  the  domain  of  integration  b  that  given  by  the  inequality 

(S)-+(D''+-+(I)--'. 

where  the  n's  and  a's  are  positive,  the  value  of  the  integral 
j/. .  .  X|»*^.  xt^f* . . .  dxidxs . . . 

"•r(«+r+i:+-) 

If,  however,  the  ooject  aimed  at  b  an  integration  through  the  volume 
of  an  elliiMoid  it  b  simpler  to  reduce  the  domain  of  mtcgration  to 
that  within  a  sphere  of  radius  unity  by  the  transformation  x*a{,' 
y— frf,  fcft  and  then  to  perform  the  integration  through  the 
sphere  by  transforming  to  polar  cocndinates  as  in  (ix). 

56.  Methods  of  approximate  integration  began  to  be  devised  very 
earlv.  Kepler's  practical  measurement  of  the  local  scctore  .^^  . 
of  ellipses  (1600)  was  an  approximate  integration,  as  also  ^uZ^uir 
was  the  method  for  the  quadrature  of  the  hyperb«4a  i;iven  ^^^f 
by  James  Gregory  in  the  appendix  to  hb  Extrcitaiiones  ^*^'*'* 
leimetnciu  (1668).  In  Newton's  Metkodus  differeniialis  ***":. 
( I  :r  1 1 )  the  subject  was  uken  up  systematically.  Newton's  •V»** 
object  was  to  effect  the  approximate  quadrature  of  a  given  curve  by 
making  a  curve  of  the  type 

pass  through  the  vertices  of  (fi+ 1)  equidisUnt  ordinates  of  the  given 
curve,  ana  by  taking*  the  area  of  the  new  curve  so  determined  as  an 
approximation  to  the  area  of  the  given  curve.  In  1743  Thomas 
Simpson  in  his  Mathematical  Dissertations  published  a  very  con> 
ventent  rule,  obuined  by  uking  the  vertices  of  three  consecutive 
equidisUnt  ordinates  to  be  poinu  on  the  same  parabola.  The  dbunce 
between  the  extreme  ordinates  corresponding  to  the  abscissae  x>*a 
and  X  "■  6  is  divided  into  2n  equal  segmcnU  by  ordinatesyi,  y^. . . .  y^a-it 
and  the  extreme  ordinates  are  denoted  b)r  y*,  yt-  The  vertices  of 
the  ordinates  y^  yt,  yt  lie  on  a  parabola  wttn  its  axb  parallel  to  the 
axb  of  y.  so  do  the  vertkrcs  of  the  ordinates  y^  yu  yu  and  so  on. 
The  area  b  expressed  approximately  by  the  formula 

l(6^)/6alI>te-|-yi.-|-j(>i-Hy4-|- ...  +>i^+4(yH-yi+...  +yte^i)), 
which  b  known  as  Simpson's  rule^  Since  all  simple  integrals  can  be 
represented  as  areas  such  rules  are  applicable  to  approximate  in- 
tegration in  gcneraL  For  the  recent  developments  reference  may  be 
made  to  the  article  by  A.  Voss  in  Eney.  d.  iiatk.  Wiss.,  Bd.  II.,  A.  2 

ii899),  and  to  a  monograph  by  B.  P.  Moors,  Vateur  approaamatne 
*une  intifraU  difinie  (Pans,  1 90s). 
Many  instrumenu  have  been  devised  for  resistenng  mechankrally 
the  areas  of  closed  cunres  and  the  values  01  integrals.    The  best 
known  are  perhaps  the  "  pbnimeter  "  of  J.  Amsler  (1854)  and  the 
"  integraph  "  of  Abdank-Abakanowicz  (1883). 

BiBLiocRArHY.— For  historical  questions  rebting  to  the  subject  th 
chief  authority  b  M.  Cantor,  CcsckickU  d.  Mathematik  (3  Bde., 
Leipzig,  1894-1001).  For  particular  matters,  or  specbl  periods,  the 
following  may  be  mentioned:  H.  G.  2^tben,  Gtukickte  d.  Math. 
im  Altertum  u.  MitUlalter  (Copenhagen,  1896)  and  Cesch.  d.  Math. 
im  XVI.  u.  XVn,  Jakrhundert  (Leipzig.  1903);  S.  Horeley,  Jsaaei 
Netetani  opera  quae  txstant  omnia  (5  vols.,  London.  1779-1785); 
C.  I.  Gerhardt,  Leibnizens  math.  Sckriften  (7  Bde.,  Leipzig.  1649- 
>^3):  Job.  Bernoulli,  Opera  omnia  (4  Bde.,  Lausanne  and  ueneva, 
1741).    Other  writings  of  importance  in  the  history  of  the  subject 
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are  dted  in  the  course  of  the  article.  A  list  of  some  of  the  more 
important  treatises  on  the  differential  and  integral  calculus  is  ap- 
pended. The  list  has  no  pretensions  to  completeness;  in  particular, 
most  of  the  recent  books  in  which  the  subject  is  presented  in  an 
elemental-/  way  for  beginners  or  engineers  are  omitted. — L.  Euler, 
InstiiuHones  caktdi  dtfferaUiaiis  (Petrop.,  175^)  and  InsiUuiumes 
ealadi  integralis  C3  ode..  Pttzop..  1768-1770);  J.  L.  Lagrange. 


I^fpns  surle  caiad  des  foncHons  (Pans.  1806,  C^cavs.  t.  xj.  and 
vie  desfoneUpns  <uuuyiiqius  (Paris,  1797.  2nd  cd.,  1813.  CEatBres, 
.);  S.  P.  Lacroix.  TraiU  de  caktd  diff.  et  de  calad  uU.  (3  tt.. 


Tthrie  des  foneUpns 
t.  ix.;. . 

Paris,  1808-1819).  There  have  been  numerous  later  editions;  a 
translation  by  Herschel,  Peacodc  and  Babbage  of  an  abbreviated 
edition  c^  Lacroix's  treatise  was  published  at  Clambridge  in  18 16. 
G.  Pteacocic,  Examples  of  the  Differeniial  and  InUgral  Calculus 
(Cambridge.  1820) ;  A.  L.  Cauchy,  RisutiU  des  lefons  .  . ,  sur  le 
calad  tuJUntisimale  (Paris,  1823),  and  Learns  sur  le  calad  diffirentid 
(Paris,  1829;  (Euvres,  sir.  2,  t.  iv.) ;  F.  Mmding,  Handlmchd.IHff.'U. 
Jnt.'ReckKung  (Berlin,  1836);  F.  Moigno,  Lemons  sur  le  calcufdiff, 
(4  tt..  Paris,  1840-1861) ;  A.  de  Morean,  Diff.  and  InL  Cak.  (London, 
1842);  D.  Gregory,  Examples  on  tie  THW".  and  InL  Cak.  (2  vols.. 
Cambrid^.  1&1-18462;  I.  Todhunter.  Treatise  on  the  Diff,  Cole, 
Vid  Treatise  onthe  ltd.  uife.  (London,  1852),  numerous  later  editions; 
B.  Price.  Treatise  on  the  Infinitesimal  Caiadus  (2  vols.,  Oxford,  1854). 
numerous  later  editions;  D.  Bierens  de  Haan,  Tables  ^inUtrales 
difinies  (Amsterdam.  1858);  M.  Stegemann,  Grundriss  d,  Dif.-  u, 
InL'Recknung  (2  Bdc,  Hanover,  1862)  numerous  later  editions; 
I.  Bertrand.  TraiU  de  cak.  diff.  el  inL  h  tt..  P^ris.  1864-1870); 
J.  A.  Serret,  Cours  de  cak.  diff.  et  int,  (2  tt.,  Pftris,  1868. 2nd  ed..  x88o, 
German  edition  by  Harnack.  Leipzig.  1884-1886,  later  German 
editions  by  Bohlmann,  1896.  and  Scheffers,  1906,  incotnpletc); 
B.  Williamson,  Treatise  on  the  Diff,  Cak.  (Dublin.  1872).  and  Treatise 
en  the  InL  Cak.  (Dublin.  1874)  numerous  later  editions  of  both;  also 
the  article  "  Innnitcsinul  Calculus  "  in  the  9th  ed.  of  the  Ency. 
BriL',  C.  Hermite.  Cours  d'ono/yM  (Paris.  1873);  O.  Schldmilch, 
Compendium  d.  hOheren  Analysis  (2  Bde.,  Leipzig.  1874)  numerous 
later  editions;  J.  Thomae,  Einkitung  in  d.  Thinie  d.  bestimmten 
InUgrak  (Halle.  187;):  R.  Lipschitz,  Lehrbuch  d.  Analysis  (2  Bde.. 
Bonn,  1877,  1880):  A.  Harnack,  EkmenU  d.JHjf.'U,  InL-Rechnung 
(Leipzig,  1882,  Eng.  trans,  by  Cathcart.  London,  1891);  M.  Pasch. 
Einkitung  in  d.  Diff.-u,  Inl.'Rechnuu^  (Leipzig.  1882);  Genocchi 
and  Peano,  Calcolo  differensiak  (Tunn,  18&4,  German  edition  by 
Bohlmann  and  Schepp,  Leipzig,  1898.  1899);  H.  Laurent.  Trailt 
^analyse  (7  tt.,  Paris,  1885-1891);  J.  Edwards,  Elementary  TraUise 
on  the  Diff.  Cak.  (London.  1886).  several  later  editions;  A.  G. 
Greenhill.  Diff.  and  InL  Cak.  (London.  1886.  2nd  ed.,  1891);  £. 
Picard,  TraiU  d: analyse  (3  tt.,  Paris,  1891-1896);  O.  Stolz.  Crund- 
t&ge  d,  Diff.-  u.  Int.'Recknung  (3  Bde.,  Leipzig,  1893-1899);  C. 
Jordan,  Cottrs  d'analyu  (3  tt.,  Paris,  1893-1896):  L.  Kroneckcr, 
"     '      "  a.einl 
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achen  Integrak  (Leipzig, 


1894);  J.  Perry.  The  Caknlusfor  Engineers  (London.  1897);  H. 
Lamb.  An  Elementary  Course  of  Infinitesimal  Cakulus  (Cambridge, 
1897) ;  G.  A.  Gibson,  A  n  Elementary  Treatise  on  the  Cakulus  (London, 
1901) ;  £.  Goursat,  Cours  d'anal^se  mathimatique  (2  tt.,  Paris,  1002- 
190s) ;  C.-J.  de  la  Vall6e  Poussin,  Cours  d'analyse  infiwitlsimale  (2 
tt.,Louvainand  Paris.  1903- 1906);  A.  E.  H.  Love,  Elements  of  the 
Diff.  and  InL  Cak.  (Cambridge.  IQ09) ;  W.  H.  Young,  The  Funda^ 
mental  Theorems  of  the  Diff.  Cak.  (Cambridge.  X910).  A  r^sum^  of 
the  inlinitesiinal  calculus  is  eiven  in  the  articles  **  Dtff.-tt.  Int-Rech- 
nung  "  by  A.  Voss.  and  *'  fiestimmte  Integrale  "  by  G.  Brunei  in 
Ency.  d.  fiMlA.  Wiss.  (Bde.  ii.  A.  2,  and  iL  A.  3,  Leipzig,  1899,  l^^o)* 
Many  questions  of  prindple  are  discussed  exhaustivdy  by  E.  W. 
Hob«n.  The  Theory  of  Functions  of  a  Real  Variabk  (Cambridge, 
1907).  (A.  E.  H.  L.) 

INFIlflTIVE.  a  form  of  the  verb,  properly  a  noun  with  verbal 
functions,  but  usually  taken  as  a  mood  (see  Gkamhas).  The 
Latin  grammarians  gave  it  the  name  of  infinitus  or  infinitivus 
modus,  i.e.  indefinite,  unlimited  mood,  as  not  having  definite 
persons  or  numbers. 

INFLEXION  (from  LaL  injkctert,  to  bend),  the  action  of 
bending  inwards,  or  turning  towards  oneself,  or  the  condition 
of  being  bent  or  curved.  In  optics,  the  term  "  inflexion  "  was 
used  by  Newton  for  what  is  now  known  as  "  di&action  of  light  " 
{q.v.).  For  inflexion  in  geometry  see  Cukve.  Inflexion  when 
used  of  the  voice,  in  speaking  or  singing,  indicates  a  change  in 
tone,  pitch  or  expression.  In  grammar  {q.v.)  inflexion  indicates 
the  changes  which  a  word  undergoes  to  bring  it  into  correct 
relations  with  the  other  words  with  which  it  is  used.  In  English 
grammar  nouns,  pronouns,  adjectives  (in  their  degrees  of 
comparison),  verbs  and  advertxs  are  inflected.  Some  gram- 
marians, however,  regard  the  inflexions  of  adverbs  more  as  an 
actual  change  in  word-formation. 

INFLUENCE  (Late  Lat.  infiuentia,  from  infiuere,  to  flow  in), 
a  word  whose  principal  modem  meaning  is  that  of  power,  control 
or  action  affecting  others,  exercised  either  covertly  or  without 


visible  means  or  direct  phydcal  agency.  It  is  one  ol  tlMne 
numerous  terms  of  astrology  (9.9.)  which  liave  established 
themsehres  in  current  language.  From  the  stars  was  supposed 
to  flow  an  ethereal  stream  which  affected  the  coarse  of  eves£s 
on  the  earth  and  the  fortunes  and  characters  of  men.  For  the  * 
law  as  to  "  undue  influence  "  see  Contsact. 

INFLUENZA  (syn.  "  grip,"  la  grippe),  a  term  applied  to  xa 
infectious  febrile  disorder  due  to  a  sptxi&c  harillns  chaiactcrixed 
q[>edally  by  catarrh  of  the  respiratory  passages  and  atimeataiy 
canal,  and  occurring  mostly  as  an  epidemic  The  Itafiaas  ia 
the  X7th  century  ascribed  it  to  the  influence  of  the  stars,  and  hcscs 
the  name  "influenza."  The  French  name  grippe  came  icto 
use  in  1743,  and  those  of  pdiU  posU  and  pelii  amrier  in  276;. 
while  gintral  became  another  synonym  in  i7Sa  Apparenrly 
the  scourge  was  conmion;  in  1403  and  1557  the  sittings  of  tl« 
Paris  law  courts  had  to  be  suspended  throa^  tt«  and  in  14.77 
sermons  had  to  be  abandoned  through  the  ooug^iing  and  soeeziag, 
in  15x0  masses  could  not  be  sung.  Epidemics  occurred  in  xsSoi. 
1676,  1703,  1732  and  1737,  and  their  cessation  was  sinj^wsed 
to  be  connected  with  earthquakes  and  volcanic  eroptiocis. 

The  disease  is  referred  to  in  the  works  ci  theandent  phsrskiass. 
and  accurate  descriptions  of  it  have  been  given  by  medirM 
writers  during  the  last  three  centuries.  These  various  nrronrrM 
agree  substantially  in  their  narration  of  the  pbeaotnena  and 
course  of  the  disease,  and  influenza  has  in  all  times  been  regsided 
as  fulfilling  all  the  conditions  of  an  e{»demic  in  its  sodden 
invasion,  and  rapid  and  extensive  spread.  Among  tbe  chief 
epidemics  were  those  of  1762,  1782,  1787,  1803,  1833,  1837  aaj 
1847.  It  appeared  in  fleets  at  sea  away  from  allconunwnirarwn 
-vnih  land,  and  to  such  an-extent  as  tod^ble  them  tanpaeazsly 
for  service.  This  happened  in  1782  in  the  case  of  the  sqasdnse 
of  Admiral  Kichard  Kempenfdt  (X7X&-X783),  whicb  bod  z^ 
return  to  England  from  the  coast  of  France  in  constqismce  cf 
influenza  attacking  his  crews. 

Like  cholera  and  plague,  inflnenza  reappeared  in  tbe  hsi 
quarter  of  the  X9th  century,  after  an  interval  of  mnay  jf^an. 
in  epidemic  or  rather  pandemic  f<Hrm.  After  the  year  XS4S.  b 
which  7963  deaths  were  directly  attributed  to  influenza  in  ^^f^'^'^ 
and  Wales,  the  disease  continued  prevalent  untfl  i860,  with 
distinct  but  minor  epidemic  exacerbations  in  1S5X,  1835  sad 
1858;  during  the  next  decade  the  mortality  dropped  rapbdir 
though  not  steadily,  and  the  diminutiKm  continued  down  to  the 
year  1889,  in  which  only  55  deaths  were  ascribed  to  this  casse 
It  is  not  dear  whether  the  disease  ever  disappears  wboCr. 
and  the  deaths  registered  in  xSSq  are  the  lowest  recotded  in 
any  year  since  the  registrar-general's  returns  began, 
local  outbreaks  of  illness  resembling  epidemic  infliamra  have  1 
observed  during  the  period  of  abQrance,  as  in  Norfolk  in  xSrS 
and  in  Yorkshire  in  X8S7;  but  whether  such  outbreaks  azid  the 
so-called  "  sporadic "  cases  are  nosologically  identical  vrJi 
epidemic  influenza  v&  open  to  doubt.  The  rehtkm  seems  rather 
to  be  similar  to  that  between  Asiatic  cholera  and  **  cho&en 
nostras."  IncUvidual  cases  may  be  indistinguishahle,  bat  as  a 
factor  in  the  public  health  the  difference  between  spor»ific  a*' 
epidemic  influenza  is  as  great  and  unmistakaUe  asthsx  betw 
the  two  forms  of  cholera.  This  fact,  which  h^  been  Cqeibm; 
by  some  since  1847  and  never  learnt  by  others, 
home  fordbly  to  all  by  the  visitation  of  X889. 

According  to  the  exhaustive  report  drawn  vp  by  Dr  H 
Franklin  Parsons  for  the  Local  Government  Board,  the  *>«T*«'^*g 
appearances  were  observed  in  ^fay  1889,  and  three  lofCaL-tiss 
are  mentioned  as  affected  at  the  sagie  time,  all  widdy  scpaxarei 
from  each  other — ^namdy,  Bokhara  in  Central  .^sia.  Athaba^^:^ 
in  the  north-west  Territories  of  Canada  and  Greenland.  .\be«.* 
the  middle  of  October  it  was  reported  at  Tomsk  in  Sibexia,  x^t 
by  the  end  of  the  month  at  St  Petersburg.  During  Ncve&be- 
Russia  became  generally  affected,  and  cases  were  ttoikn!  .£ 
Paris,  Berlin,  Vienna,  London  and  Jamaica  (?).  In  IXeoes^c 
epidemic  influenza  became  established  over  the  whole  of  Ettrcrr 
along  the  Mediterranean,  in  Egypt  and  over  a  Uc^e  ana.  .** 
the  United  States.  It  appeared  in  several  towns  in  Eog^aa.. 
beginning  with   Portsmouth,   but  did  not 
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epidemic  unto  the  coBuneDcement  of  the  new  year.  In  London 
the  full  onset  of  unmistakable  influenza  dated  from  the  ist  of 
January  1890.  Everywhere  it  seems  to  have  exhibited  the  same 
explosive  character  when  once  fully  established.  In  St  Petersburg, 
out  of  a  government  staff  of  260  men,  220  were  taken  ill  in  one 
night,  the  1 5th  of  November.  During  January  1890  the  epidemic 
rttched  its  height  in  London,  and  appeared  in  a  large  number 
of  towns  throughout  the  British  Islands,  though  it  was  less 
prevalent  in  the  north  and  north-west  than  in  the  south.  January 
witnessed  a  great  extension  of  the  disease  in  Germany,  Holland, 
Switzerland,  Austria-Hungary,  Italy,  Spain  and  Portugal; 
but  in  Russia,  Scandinavia  and  France  it  was  already  declining. 
The  period  of  greatest  activity  in  Europe  was  the  latter  half 
of  December  and  the  earlier  half  of  January,  with  the  change 
of  the  year  for  a  central  point.  Other  parts  of  the  world  affected 
in  January  1890  were  Cape  Town,  Canada,  the  United  States 
generally,  Algiers,  Tunis,  Cairo,  Corsica,  Sardinia,  Sicily, 
Honolulu,  Mexico,  the  West  Indies  and  Montevideo.  In 
February  the  provincial  towns  of  England  were  most  severely 
affected,  the  death-rate  rising  to  27-4,  but  in  London  it  fell 
from  28*1  to  21*2,  and  for  Europe  generally  the  back  of  the 
^demic  was  broken.  At  the  same  time,  however,  it  appeared  in 
Ce^on,  Penang,  Japan,  Hong  Kong  and  India;  also  in  West 
Africa,  attacking  Sierra  Leone,  and  Gambia  in  the  middle  of 
the  month;  and  finally  in  the  west,  where  Newfotmdland  and 
Buenos  Aires  were  invaded.  In  March  influenza  became  widely 
epidemic  in  India,  particularly  in  Bengal  and  Bombay,  and  made 
its  a[^>earance  in  Australia  and  New  Zealand.  In  April  and 
May  it  was  epidemic  all  over  Australasia,  in  Central  America, 
Brazil,  Peru,  Arabia  and  Burma.  During  the  summer  and 
autumn  it  reached  a  number  of  isolated  islands,  such  as  Iceland, 
St  Helena,  Mauritius  and  Reunion.  Towards  the  close  of  the 
year  it  was  reported  from  Yunnan  in  the  interior  of  China, 
from  the  Shir6  Highlands  in  Central  Africa,  Shoa  in  Abyssinia, 
and  Gilgit  in  Kashmir.  In  the  course  of  fifteen  months,  beginning 
with  its  undoubted  appearance  in  Siberia  in  October  1889,  it 
had  traversed  the  entire  globe. 

The  localities  attacked  by  influenza  in  1889-1890  appear  in 
no  case  to  have  suffered  severely  for  more  than  a  month  or  six 
weeks.  Thus  in  Europe  and  North  America  generally  the  visita- 
tion had  come  to  an  end  in  the  first  quarter  of  1890.  The  earliest 
signs  of  an  epidemic  revival  on  a  large  scale  occurred  in  March 
iSqi,  in  the  United  States  and  the  north  of  England.  It  was 
reported  from  Chicago  and  other  large  towns  in  the  central 
states,  whence  it  spread  eastwards,  reaching  New  York  about 
the  end  of  March.  In  England  it  began  in  the  Yorkshire  towns, 
particularly  in  Hull,  and  also  independently  in  South  Wales. 
In  London  influenza  became  epidemic  for  the  second  time  about 
the  end  of  April,  and  soon  afterwards  was  widely  distributed 
in  England  and  Wales.  The  large  towns  in  the  north,  together 
with  London  and  Wales,  suffered  much  more  heavily  in  mortality 
than  in  the  previous  attack,  but  the  south-west  of  England, 
Scotland  and  Ireland  escaped  with  comparatively  little  sickness. 
The  same  may  be  said  of  the  European  continent  generally, 
except  parts  of  Russia,  Scandinavia  and  perhaps  the  north 
of  Gennany.  This  second  epidemic  coincided  with  the  spring 
and  eariy  summer;  it  had  subsided  in  London  by  the  end  of 
June.  The  experience  of  Sheffield  is  interesting.  In  1890  the 
attack,  contrary  to  general  experience,  had  been  undecided, 
lingering  and  inild;  in  1891  it  was  very  sudden  and  extremely 
•evere,  the  death-rate  rising  to  73-4  during  the  month  of  April, 
and  subsiding  with  equal  rapidity.  During  the  third  quarter  of 
the  year,  whUe  Europe  was  free,  the  antipodes  had  their  second 
attack,  which  was  more  severe  than  the  first.  As  in  England, 
it  reversed  the  previous  order  of  things,  beginning  in  the  provinces 
and  spreading  thence  to  the  capital  towns.  The  last  quarter 
of  the  year  was  signalized  by  another  recrudescence  in  Europe, 
which  reached  its  height  during  the  winter.  All  parts,  including 
Great  Britain,  were  severely  affected.  In  England  those  parts 
which  had  borne  the  brunt  of  the  epidemic  in  the  early  part  of 
the  year  escaped.  In  fact,  these  two  revivals  may  be  regarded 
as  one,  temporarily  interrupted  by  the  summer  quarter. 


The  recrudescence  at  the  end  of  1891  lasted  through  mid-winter, 
and  in  many  places,  notably  in  London,  it  only  reached  its  height 
in  January  1892,  subsiding  slowly  and  irregularly  in  February 
and  March.  Brighton  suffered  with  exceptional  severity.  The 
continent  of  Europe  seems  to  have  been  similarly  affected. 
In  Italy  the  notifications  of  influenza  were  as  follow:  1891 — 
January  to  October,  o;  November,  30;  December,  6461; 
1892— January,  84,543;  February,  55.35*;  March,  28,046; 
April,  7962;  May,  1468;  June,  223.  Other  parts  of  the  world 
affected  were  the  West  Indies,  Tunis,  Egypt,  Sudan,  Cape  Town, 
Teheran,  Tongking  and  China.  In  August  1892  influenza 
was  reported  from  Peru,  and  later  in  the  year  from  various 
places  in  Europe. 

A  fourth  recrudescence,  but  of  a  milder  character,  occurred 
in  Great  Britain  in  the  spring  of  1893,  and  a  fifth  in  the  following 
winter,  but  the  year  1894  was  freer  from  influenza  than  any  since 
1890.  In  1895  another  extensive  epidemic  took  place.  In  1896 
influenza  seemed  to  have  spent  its  strength,  but  there  was  an 
increased  prevalence  of  the  disease  in  1897,  which  was  repeated 
on  a  Urger  scale  in  1898,  and  again  in  1899,  when  12,417  deaths 
were  recorded  in  England  and  Wales.  This  was  the  highest 
death-rate  since  1892.  After  this  the  death-rate  dedinmi  to 
half  that  amount  and  remained  there  with  the  slight  upward 
variations  until  1907,  in  which  the  total  death-rate  was  9257. 
The  experience  of  other  countries  has  been  very  similar;  they 
have  sill  been  subjected  to  periodical  revivals  of  epidemic 
influenza  at  irregular  intervals  and  of  varying  intensity  since  its 
reappearance  in  1889,  but  there  has  been  a  general  though  not 
a  steady  decline  in  its  activity  and  potency.  Its  behaviour 
is,  in  short,  quite  in  keeping  with  the  experience  of  1847-1860, 
though  the  later  visitation  appears  to  have  been  more  violent 
and  more  fatal  than  the  former.  Its  diffusion  was  also  more 
rapid  and  probably  more  extensive. 

The  foregoing  general  summary  may  be  supplemented  by 
some  further  details  of  the  incidence  in  Great  Britain.  The 
number  of  deaths  directly  attributed  to  influenza,  and  the  death- 
rates  per  million  in  each  year  in  England  and  Wales,  are  as 
follow: — 


Year. 

Deaths. 

Death-rates 
per  million. 

Year. 

Deaths. 

Death-rates 
per  million. 

*«M»«M»4M»«M*« 

00  00  00  00  00  00  QO  QO  00 

16.686 

6,625 
12.880 

10405 

»57 

574 

534 

3*5 
220 

434 
122 
196 
331 

Illllllll 

12,417 

7.366 
6.322 
5.694 
6.953 
6,310 

9.257 

389 
S04 
174 
323 

IP 

265 

It  is  interesting  to  compare  these  figures  with  the  corresponding 
ones  for  the  previous  visitation: — 


Year. 

Deaths. 

Death-rates 
per  million. 

Year. 

Deaths. 

Death-rates 
per  million. 

1847 
1848 
1849 
1850 
1851 

4.881 

7.963 
1,611 

1,380 

3,152 

460 
78 

I30 

1852 

1853 
1854 
1855 

1,359 
1.789 
1,061 
3.568 

76 
193 

The  two  sets  of  figures  are  not  strictly  comparable,  because, 
during  the  first  period,  notification  of  the  cause  of  death  was  not 
compulsory;  but  it  seems  clear  that  the  later  wave  was  much 
the  more  deadly.  The  average  annual  death-rate  for  the  nine 
years  is  320  in  the  one  case  against  162  in  the  other,  or  as  nearly 
as  possible  double.  In  both  epidemic  periods  the  second  year 
was  far  more  fatal  than  the  first,  and  in  both  a  marked  revival 
took  place  in  the  ninth  year;  in  both  also  an  intermediate 
recrudescence  occurred,  in  the  fifth  year  in  one  case,  in  the  sixth 
in  the  other.  The  chief  point  of  difference  is  the  sudden  and 
marked  drop  in  1849-1850,  against  a  persistent  high  mortality 
in  1892-1893,  especially  in  1892.  which  was  nearly  as  fatal  as 
x8ox. 
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To  make  the  significance  of  thoe  epidemic  figures  dear,  it 
should  be  added  that  in  the  intervening  period  i86i'i889  the 
average  annual  death-rate  from  inflnrnta  was  only  fifteen,  and 
in  the  ten  years  immediately  preceding  the  xSgo  outbreak  it 
was  only  three.  Moreover,  in  epidemic  influrnTa,  the  mortality 
directly  attributed  to  that  disease  is  only  a  fraction  of  that  actually 
caused  by  it.  For  instance,  in  January  1890  the  deaths  frmn 
influenza  in  London  were  304,  while  the  excess  of  deaths  from 
respiratory  diseases  was  1454  and  from  all  causes  1958  above 
the  average. 

We  have  seen  above  that  the  mortality  was  far  greater  in  the 
second  epidemic  year  than  in  the  first,  and  this  applies  to  all 
parts  oi  England,  and  to  rural  as  well  as  to  urban  oommnnitiff, 
as  the  foUowing  table  shows. — 

Deaths  from  Infix 


189a 

1891. 

London  

624 
US 

t 
317 

2302 
2A17 

in 

34  Great  Towns  over  80.000  population  .     .     . 

35  Towns  between  20.000  and  80.000      .     .     . 
31  Towns  bet  weeni  0,000  and  20.000      .     .     . 

60  Towns  under  10.000 

8s  Rural  Sanitary  Districts 

In  ^ite  of  these  figures,  it  appears  that  the  1890  attack, 
which  was  in  general  much  more  sudden  in  its  onset  than  that 
of  1891,  also  caused  a  great  deal  more  sickness.  More  people 
were  "  down  with  influenza,"  though  fewer  died.  For  instance, 
the  number  of  persons  treated  at  the  Middlesex  Ho^ital  in 
the  two  months'  winter  epidemic  of  1890  was  1279;  in  the  far 
more  fatal  three  months'  spring  epidemic  of  1891  it  was  only  726. 
One  explanation  of  this  discrepancy  between  the  incidence  of 
sickness  and  mortality  is  that  in  the  second  attack,  which  was 
more  protracted  and  more  insidious,  the  stress  of  the  disease  fell 
more  upon  the  lungs.  Another  is  that  its  comparative  mildness, 
combined  with  the  time  of  year,  in  itself  proved  dangerous, 
because  it  tempted  people  to  disregard  the  Ulness,  whereas  in 
the  first  epidemic  they  were  too  ill  to  resist.  On  the  whcJe, 
rural  districts  showed  a  higher  death-rate  than  towns,  and  small 
townsa  higher  one  than  large  ones  in  both  years.  This  is  explained 
by  the  age  distribution  in  such  localities;  influenza  being  particu- 
larly fatal  to  aged  pe(^le,  though  no  age  is  exempt.  Certain 
counties  were  much  more  severely  affected  than  others.  The 
eastern  counties,  namely,  Essex,  Suffolk  and  Norfolk,  together 
with  Hampshire  and  one  or  two  others,  escaped  lightly  in  both 
years;  the  western  counties,  namely.  North  and  SouUi  Wales, 
with  the  adjoining  counties  of  Moimiouth,  Hereford  and  Shrop- 
shire, suffered  heavily  in  both  years. 

It  will  be  convenient  to  discuss  seriatim  the  various  points  of 
interest  on  which  light  has  been  thrown  by  the  experience 
described  above. 

The  bacteriology  of  influenza  is  discussed  in  the  article  on 
pASASmc  DisEj^ES.  The  disease  is  often  called  "  Russian  " 
influenza,  and  its  origin  in  xSSg  suggests  that  the  name  may  have 
tome  foundation  in  fact.  A  writer,  who  saw  the  epidemic 
break  out  in  Bokhara,  is  quoted  by  him  to  the  foUowing  effect: — 
"  The  summer  of  x8S8  was  exceptionally  hot  and  dry,  and  was 
followed  by  a  bitterly  cold  winter  and  a  rainy  spring.  The  dried- 
up  earth  was  full  of  cracks  and  holes  from  drought  and  sub- 
sequent frost,  so  that  the  spring  rains  formed  ponds  in  these 
holes,  inundated  the  new  railway  cuttings,  and  turned  the  country 
into  a  perfect  marsh.  When  the  hot  weather  set  in  the  water 
gave  off  poisonous  exhalations,  rendering  malaria  general" 
On  account  of  the  severe  winter,  the  people  were  enfeebled  from 
lack  of  nourishment,  and  when  influenza  broke  out  suddenly 
they  died  in  large  numbers.  Europeans  were  very  severely 
affected.  Russians,  hurrying  home,  carried  the  disease  westwards, 
and  caravans  passing  eastwards  took  it  into  Siberia.  There  is 
a  striking  similarity  in  the  conditions  described  to  those  observed 
in  connexion  with  outbreaks  of  other  diseases,  particubrly 
typhoid  fever  and  diphtheria,  which  have  occurred  on  the  super- 
vention of  heavy  rain  after  a  dry  period,  causing  cracks  and 
fiosarct  in  the  earth.    Assuming  the  exist  rncr  of  a  living  poison 


in  the  ground,  we  can  easily  onderstand  that  imder 
conditions,  such  as  an  exceptionally  dry  season,  it  may  oevdap 
exceptional  properties  and  then  be  driven  out  by  the  sabsequcLt 
rains,  causing  a  violent  outbreak  oi  illness.  Some  such  explaaa- 
tion  is  required  to  account  for  the  periodical  occurveace  of 
^idemic  and  pandemic  diffusions  starting  from  an  eadccr 
centre.  We  may  suppose  that  a  miczo-ocipuiism  of  prrriiar 
robustness  and  virulence  is  bred  and  brought  into  activiiy  by 
a  combination  of  favourable  conditions,  and  is  then  disscvinaiei 
more  or  less  widely  according  to  its  **  staying  power,"  by  hmnaa 
agency.  Whether  central  Asia  is  an  endemic  centre  for  influnaa 
or  not  there  is  no  evidence,  but  the  disease  seems  to  be  man 
often  prevalent  in  the  Russian  Empire  than  claewbeie.  Ex- 
tensive outbreaks  occurred  there  in  18S6  and  1887,  and  it  is 
certain  that  the  1889  wnxt  was  active  in  Siberia  mt  an  eaxiier 
date  than  in  Europe,  and  that  it  moved  eastwards.  Tbe  hypo- 
thesis that  it  originated  in  China  is  unsupported  by  evidence 
But  whatever  may  be  the  truth  with  regard  to  origin,  the  dis- 
semination of  influenza  by  human  agency  most  be  held  to  be 
proved.  This  is  the  most  important  addition  to  our  knowledge 
of  the  subject  contributed  by  recent  research.  The  opshoc  a 
the  inquiry  by  Dr  Parsons  was  to  negative  all  theories  of  a:so- 
spheric  influence,  and  to  establish  the  conclusion  that  the  discxse 
was  "  propagated  mainly,  perhaps  entirely,  b^  hniaan  i3::a- 
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ooune. 

He  found  that  it  pievailed  independeody  of  dimate. 
weather;  that  it  moved  in  a  contrary  direction  to  the  prrvmiL::^ 
winds;  that  it  travelled  along  tht  lines  of  hunan  toiewjourae.  &S3 
not  faster  than  human  beings  can  travel;  that  in  1889  it  tizy€^ 
much  faster  than  in  previotts  epidemics,  when  tbe  means  td  kr> 
motion  were  very  inferior;  that  it  appeared  first  in  capital  to«^i^ 
seaports  and  frontier  towns,  and  only  affected  country  ^aacxu 
later;  that  it  never  commenced  suddenly  with  a  tarse  onaber  J 
cases  in  a  place  previouslv  free  from  disease,  bat  that  cpider-jc 
manifestations  were  generally  preceded  for  some  days  or  weeks  1> 
scattered  cases;  that  conveyance  of  infection  bv  tndividksals  a»i  .3 
introduction  into  fresh  places  had  been  observed  in  maiiy  iostsacK. 
that  persons  brought  much  into  contact  with  othere  were  genm.  « 
the  first  to  suffer;  that  persons  brought  together  in  large  tsaa^.'^ 
in  enclosed  spaces  suffered  more  in  proportioa  than  others,  and  fu* 
the  rapidity  and  extern  of  the  outbreak  in  institntioas  cofieipouai-c 
with  the  massing  together  of  the  inmarnt 

These  conclusions,  based  upon  the  188^1890  cpideiBk,  hxn 
been  confirmed  by  subsequent  experience,  especially  La  regard 
to  the  complete  independence  of  season  and  weather  shova 
by  influenza.  It  has  I4>peared  and  disappeared  at  all  wasoes 
and  in  all  weathers  and  only  popular  ignorance  cootinaes  u 
ascribe  its  behaviour  to  atmospheric  conditions^  la 
however,  it  has  prevailed  more  often  in  winter  than  in 
which  may  be  due  to  the  greater  susceptibility  of  pemms  a 
winter,  or,  more  probably,  to  the  fact  that  they  ooogregxis 
more  in  buildings  and  are  less  in  the  open  air  daring  that  pu: 
of  the  year.  No  doubt  is  any  longer  entertained  of  its  in£ectiA5 
character,  though  the  degree  <^  infectivity  appears  to  \irr 
considerably.  Many  cases  have  been  recorded  of  izwiivii-i^ 
introducing  it  into  houses,  and  of  all  or  most  of  the  other  incu:^ 
then  taking  it  from  the  first  case.  Dtfllcultics  in  pievef^i.r; 
the  ^read  of  infection  are  due  to  (x)  the  shortness  of  the  per> 
of  incubation,  (3)  the  disease  being  infectious  in  the  earii 
stages  before  the  nature  of  the  illness  b  recognized,  (j)  the 
varieties  being  equally  infectious  with  the  severe  attacks,  and  i^ 
patient  going  to  work  and  spreading  the  infection.  (4^  ^ 
diagnosis  often  being  diflictdt,  influoiza  being  possibly  con:'-ari 
with  ordinary  catarrhal  attacks,  typhoid  fever  and  other  diseases. 
Domestic  animah  seem  to  be  free  from  any  suspicion  of  be.={ 
liable  to  human  influenza.  Sanitary  oonditioos,  other  ibaa 
overcrowding,  do  not  appear  to  exercise  any  «"*''"«^*^  on  i^ 
spread  of  influenza. 

Influenza  has  been  shown  to  be  an  acute  specific  (ever  harzit 
nothing  whatever  to  do  with  a  "bad  cold.*'  There  tnav  ve 
some  inflammation  of  the  req>iratory  passages, 
symptoms  of  catarrh  are  present,  but  that  is  not 
the  case,  and  in  some  epidemics  such  sjrmpcoms  a« 
exccptionaL    This  had  been  recog;nizcd  by 
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before  the  1 889  visiUitlon,  but  it  had  not  been  generally  realized, 
as  it  has  been  since,  and  some  medical  authorities,  who  persisted 
in  regarding  influenza  as  essentially  a  "  catarrhal "  affection, 
were  chiefly  to  blame  for  a  widespread  and  tenacious  popular 
fallacy. 

Leichtenstem,  in  his  masterly  artide  in  Nothnagel's  Handbucht 
divides  the  disease  as  follows: — (i)  Epidemic  influenza  vera 
caused  by  Pfeiffer's  bacillus;  (2)  Endemic-epidemic  influenza 
vera,  which  occurs  several  years  after  a  pandemic  and  is  caused 
by  the  same  badUus;  (3)  Endemic  influenza  nostras  or  catarrhal 
fever,  called  Ic  gripptt  and  bearing  the  same  relation  to  true 
influenza  as  cholera  nostras  does  to  Asiatic  cholera. 

The  **  period  of  incubation  "  is  one  to  four  days.  Susceptibility 
varies  greatly,  but  the  conditions  that  influence  it  are  matters 
of  conjecture  only.  It  appears  that  the  inhabitants  of  Great 
Britain  are  less  susceptible  than  those  of  many  other  countries. 
Dr  Parsons  gives  the  following  list,  showing  the  proportion 
of  the  population  estimated  to  have  been  attacked  in  the  x88^ 
1890  epidemic  in  different  localities: — 


Place. 

Per 
cent. 

Place. 

Per 
cent. 

St  Petcnburg 

Berlin 

Nuremberg 

Grand- Duchy  of  Hesse 

Grand-Duchy,  other 

Districts  . 
Heligoland  .     ■ 
Budapest 

50 

If 

25-30 

50-75 
50 
50 

Portugal 

Vienna 

Belgrade 

Antwerp 

GaeU 

Massachusetts 

Peking 

St  Louis  (Mauritius) 

90 
30-40 

33 

33 

50-77 

39 

2? 

In  and  about  London  he  reckoned  roughly  from  a  number  of 
returns  that  the  proportion  was  about  12}  %  among  those 
employed  out  of  doors  and  25%  among  those  in  offices,  &c. 
The  proportion  among  the  troops  in  the  Home  District  was 
93%.  The  General  Post  Oflice  made  the  highest  return  with 
Zy^Vo*  which  is  accounted  for  partly  by  the  enormous  number 
of  persons  massed  together  in  the  same  room  in  more  than  one 
department,  and  partly  by  the  fadlities  for  obtaining  medical 
advice,  which  would  tend  to  bring  very  light  cases,  unnoticed 
elsewhere,  upon  the  record.  No  public  service  was  seriously 
disorganized  in  England  by  sickness  in  the  same  manner  as  on 
the  continent  of  Europe.  Some  individuals  appear  to  be  totally 
immune;  others  take  the  disease  over  and  over  again,  deriving 
no  immunity,  but  apparently  greater  susceptibility  from  previous 
attacks. 

The  s3rmptoms  were  thus  described  by  Dr  Bruce  Low  from 
observations  made  in  St  Thomas's  Hospital,  London,  in  January 
1890. — 

The  invasion  is  sudden;  the  patients  can  generally  tell  the  time 
when  they  developed  the  disease:  e.g.  acute  pains  in  the  back  and 
l<:>ins  came  on  quite  suddenly  while  they  were  at  work  or  walking  in 
x\\c  street,  or  in  the  case  of  a  medical  student,  while  playing  cards, 
rrndcring  him  unable  to  continue  the  game.  A  workman  wheeling 
a  barrow  had  to  put  it  down  and  leave  it ,  and  an  omnibus  driver 
was  unable  to  fmll  up  his  horses.  This  sudden  onset  is  often  accom- 
panied by  vertigo  and  nausea,  and  sometimes  actual  vomiting  of 
b  hous  matter.  There  are  pains  in  the  limbs  and  general  sense  of 
achinr  all  over:  frontal  headache  of  special  severity;  pains  in  the 
ev-rballs,  increased  by  the  slightest  movement  of  the  eyes;  shiver- 
ing :  general  feeling  of  misery  and  weakness,  and  great  depression 
of  spirits,  many  patients,  both  men  and  women,  giving  way  to 
weeping;  ncr\'ous  restlessness;  inability  to  sleep,  and  occasionally 
delirium.  In  some  cases  catarrhal  symptoms  develop,  such  as 
running  at  the  eyes,  which  are  sometimes  injected  on  the  second  day ; 
snorxing  and  sore  throat;  and  epistaxis,  swellihg  of  the  parotid  and 
submaxillary  glands,  tonsilitis,  and  spitting  of  bneht  blood  from  the 
plur>'nx  may  occur.  There  is  a  hard,  dry  courh  of  a  paroxysmal 
kind,  worst  at  night.  There  is  often  tenderness  of  the  spleen,  which 
is  almost  always  found  enlarged,  and  this  persists  after  the  acute 
tymptoms  have  passed.  The  temperature  is  high  at  the  onset  of  the 
disease.  In  the  first  twenty-four  hours  its  range  is  from  100*  F.  in 
mild  case*  to  105*  in  severe 


uia  cases  »u  iw^    in  severe  i«iji:». 

Dr  J.  S.  Bristowe  gave  the  following  description  of  the  illness 
during  the  same  epidemic: — 

The  chief  symptoms  of  influenza  are,  coldness  along  the  back. 


with  shivering,  which  may  continue  off  and  on  for  two  or  three  days; 
severe  pain  in  the  head  and  eyes,  often  with  tenderness  in  the  eyes 
and  pain  in  moving  them;  pains  in  the  ears;  pains  in  the  small  of 
the  back ;  pains  in  the  limbs,  for  the  most  part  in  the  fleshy  portions, 
but  also  in  the  bones  and  iotnts,  and  even  in  the  fingers  and  toes: 
and  febrile  temperature,  which  may  in  the  early  period  rise  to  104 
or  105*  F.  At  the  same  time  the  patient  feels  excessively  ill  and 
prostrate,  is  apt  to  suffer  from  nausea  or  sickness  and  diarrhoea,  and 
IS  for  the  most  part  restless,  though  often  (and  especially  in  the  case 
of  children  and  those  advanced  in  age)  drowsy.  ...  In  ordinary 
mild  cases  the  above  symptoms  are  the  only  important  ones  whicn 
present  themsdves,  ana  the  patient  may  recover  in  the  course  of  three 
or  four  days.  He  may  even  have  it  so  mildly  that,  although  feeling 
very  ill,  he  is  able  to  ^o  about  his  ordinary  work.  In  some  cases 
the  patients  have  additionally  some  dryness  or  soreness  of  the  throat, 
or  some  stiffness  and  dischaivc  from  tne  nose,  which  may  be  accom- 
panied by  slight  bleeding.  And  in  some  cases,  for  the  most  part  in 
the  course  of  a  few  days,  and  at  a  time  when  the  patient  seems  to 
be  convalescent,  he  begins  to  suffer  from  wheezing  in  the  chest, 
cough,  and  perhaps  a  little  shortness  of  breath,  and  before  long  spits 
mucus  in  which  are  contained  pellets  streaked  or  tinged  with  blood. 
. . .  Another  complication  is  diarrhoea.  Another  is  a  roseolous 
sfMtty  rash. . .  .  Influenza  is  by  no  means  necessarily  attended 
with  the  catarrhal  symptoms  wnich  the  general  public  have  been 
taught  to  regard  as  its  distinctive  signs,  andin  a  very  large  proportion 
of  cases  no  catarrhal  condition  whatever  becomes  developed  at  any. 
time. 

Several  writers  have  distinguished  four  main  varieties  of  the 
disease — namely,  (i)  nervous,  (2)gastro-intestinal,  (3)  respiratory, 
(4)  febrile,  a  form  chiefly  found  in  children.  Clifford  Allbutt 
says,  "  Influenza  simulates  other  diseases."  Many  forms  are 
of  tjrphoid  or  comatose  types.  Cardiac  attacks  are  common, 
not  from  organic  disease  but  from  the  direct  poisoning  tl  the 
heart  musde  by  influenza. 

Perhaps  the  most  marked  feature  of  influenza,  and  certainly 
the  one  which  victims  have  learned  to  dread  most,  is  the  prolonged 
debility  and  nervous  depression  that  frequently  follow  an 
attack.  It  was  remarked  by  Nothnagel  that "  Influenza  produces 
a  specific  nervous  toxin  which  by  its  action  on  the  cortex  produces 
psychoses."  In  the  Paris  epidemic  of  1890  the  suiddes  increased 
25%,  a  large  proportion  of  the  excess  being  attributed  to 
nervous  prostration  caused  by  the  disease.  Dr  Rawes,  medical 
superintendent  of  St  Luke's  hospital,  says  that  of  insanities 
traceable  to  influenza  melancholia  is  twice  as  frequent  as  all 
other  forms  of  insanity  put  together.  Other  common  after-effects 
jtre  neuralgia,  dyspepsia,  insomnia,  weakness  or  loss  of  the 
special  senses,  particularly  taste  and  smell,  abdominal  pains, 
sore  throat,  rheumatism  and  muscular  weakness.  The  feature 
most  dangerous  to  life  is  the  spedal  liability  of  patients  to 
inflammation  of  the  lungs.  This  affection  must  be  regarded 
as  a  complication  rather  than  an  integral  part  of  the  illness. 
The  following  diagram  gives  the  annual  death-rate  per  million 
in  England  and  Wales,  and  is  taken  from  an  article  by  Dr  Arthur 
Newsholroe  in  The  Practitioner  (Januaiy  1907). 

The  deaths  directly  attributed  to  influenza  are  few  in  propor- 
tion to  the  number  of  cases.  In  the  milder  forms  it  offers  hardly 
any  danger  to  life  if  reasonable  care  be  taken,  but  in  the  severer 
forms  it  is  a  fairly  fatal  disease.  In  eight  London  hospitals  the 
case-mortality  among  in-patients  in  the  1890  outbreak  was  34-5 
per  1000;  among  all  patients  treats  it  was  1*6  per  1000.  In  the 
army  it  was  rather  less. 

The  infectious  character  of  influenza  having  been  determined, 
suggestions  were  made  for  its  administrative  control  on  the 
familiar  lines  of  notification,  isolation  and  disinfection,  but  this 
has  not  hitherto  been  found  practicable.  In  March  1 895.  however, 
the  Local  Government  Board  issued  a  memorandum  recommend- 
ing the  adoption  of  the  following  precautions  wherever  they  can 
be  carried  out: — 

1.  The  sick  should  be  separated  from  the  healthy.  This  is  especially 
important  in  the  case  of  first  attacks  in  a  locality  or  a  household. 

2.  The  sputa  of  the  sick  should,  especially  in  the  acute  stase  of  the 
disease,  be  received  into  vessels  containing  disinfectants,  infected 
articles  and  rooms  should  be  cleansed  and  disinfected. 

3.  When  influenza  threatens,  unnecessary  assemblages  of  persons 
should  be  avoided. 

4.  Buildings  and  rooms  in  which  many  people  necessarily  con- 
gregate should  be  eflkiently  aerated  and  cleansed  during  the  intervals 
of  occupation. 
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Tliere  is  no  loutine  treatment  for  influenza  except  bed.  In 
all  cases  bed  is  advisable,  because  of  the  danger  of  lung  complica- 
tions, and  in  mild  ones  it  is  suflkient  Severer  ones  must  be 
treated  according  to  the  symptoms.  Quinine  has  been  much 
used.  Modem  "  anti-pyretic ''  drugs  have  also  been  extensively 
employed,  and  when  applied  with  discretion  they  may  be 
useful,  but  patients  are  not  advised  to  prescribe  them  for  them- 
sdvea. 

Sir  Wm.  Broadbent  in  a  note  on  the  prophylaxis  of  influenza 
recommends  quinine  in  a  dose  of  two  grains  every  morning,  and 
remarks:  "  I  have  had  opportunities  of  obtaining  extraordinary 
evidence  of  its  protective  power.  In  a  large  public  school  it 
was  ordered  to  be  taken  every  morning.  Some  of  the  boys 
in  the  school  were  home  boarders,  and  it  was  found  that  whUe 


the  boarders  at  the  school  took  the  quinine  in  the  presence 

of  a  master  every  morning,  there  were  scarcely  any  cases  of 

influenza  among  them,  although  the  home  boarders  suffered 

nearly  as  much  as  before."    He  continues,  "  In  a  large  girls' 

school  near  London  the  same  thing  was  ordered,  and  the  girls 

and  mistresses  took  their  morning  dose  but  the  servanu  were 

forgotten.    The  result  was  that  scarcely  any  girl  or  mistress 

suffered  while  the  servants  were  all  down  with  influenza." 

The  liability  to  contract  influenza,  and  the  danger  of  an  attack 

if  contracted,  are  increased  by  depressing  conditions,  such  as 

exposure  to  cold  and  to  fatigue,  whether  mental  or  physical. 

Attention  should,  therefore,  be  paid  to  all  measures  tending  to 

the  maintenance  of  health.  Persons  who  are  attacked  by  influenza 

should  at  once  seek  rest,  warmth  and  medical  treatment,  and 

they  should  bear  in  mind  that  the  risk  of  relapse,  with  serious 

complications,  constitutes  a  chief  danger  of  the  disease. 

In  addition  to  the  ordinary  text-books,  see  the  series  of  articles 
by  experts  on  different  aspects  in  The  PracMumer  (London)  for 
January  1907. 

IN  FORMA  PAUPERIS  (Latin, "  in  the  character  of  pauper  "), 
the  legal  phrase  for  a  method  of  bringing  or  defending  a  case 
in  court  on  the  part  of  persons  without  means.  By  an  English 
statute  of  Z495  (xi  Hen.  VIL  c  la),  any  poor  person  having 
cause  of  action  was  entitled  to  have  a  writ  according  to  the  nature 
of  the  case,  without  paying  the  fees  thereon.  The  statute  of 
1495  was  repealed  by  the  Statute  Law  Revuion  and  Civil 
Procedure  Act  1883,  but  its  provisions,  as  well  as  the  chancery 


practice  were  incorporated  into  one  code  and  embodied  is  iht 
rules  of  the  Supreme  Court  (O.  xvi.  rr.  22-31).  Now  any  peisoa 
may  be  admitted  to  sue  as  a  pauper,  on  ptofd  that  be  is  doc 
worth  £25,  his  wearing  apparel  and  the  subject  matter  of  \ht 
cause  or  matter  excepted.  He  must  lay  hb  case  before  conzsci 
for  <q>inion,  and  counsel's  opinion  thereon,  with  an  affidavit  oi 
the  party  suing  that  the  case  contains  a  fidl  and  true  statenKot 
of  aU  the  material  facu  to  the  best  of  his  knowledge  and  be&ef. 
must  be  produced  before  the  proper  officeis  to  whom  the  applia- 
tion  is  miade.  A  person  who  desires  to  defend  as  a  pauper  most 
enter  an  appearance  to  a  writ  in  the  ordinaiy  way  aiul  aftervudi 
apply  for  an  order  to  defend  as  a  pauper.  Where  a  persoo  is 
admitted  to  sue  or  defend  as  a  pauper,  counsel  and  solicitor  ray 
be  assigned  to  him,  and  such  counsd  and  solicitor  are  not  at 

liberty  to  refuse  assistance  unless  thcreissoiae 
good  reason  for  refusing.  If  any  penoa 
admitted  to  sue  or  defend  as  a  pauper  agrees 
to  pay  fees  to  any  person  for  the  ooadoct  of 
his  business  he  will  be  dispaupered.  Cosis 
ordered  to  be  paid  to  a  pauper  axe  taxed  u 
in  other  cases.  Appeals  to  the  Hooseof 
Lords  M/0nii4^»^eris  were  regulated  by  ibe 
Appeal  (Formi  Pauperis)  Act  x893.vtich 
gave  the  House  of  Lords  power  to  refuse  i 
petition  for  leave  to  sue. 

IKFORMATION  (from  Lat  imfanun.  to 
give  shape  or  form  to,  to  represent.  descnbe>, 
the  communication  of  knowledge;  in  £n^ 
law,  a  proceeding  on  bdialf  of  the  cion 
against  a  subject  otherwise  thanbyi«£c:- 
ment.  A  criminal  information  isa  proceedzi 
in  the  King's  bench  by  the  attoroey-geMnl 
without  the  intervention  of  a  grand  jary- 
The  attorney-general,  or,  in  his  abseooe.  tic 
solicitor-general,  has  a  right  ex  tifid*  to  £k 
a  criminal  information  in  respect  of  aayic* 
dictments,  but  not  for  treason,  fdoniesor 
misprision  of  treason.  It  is,  however,  seJ^ioo 
exerdsed,  except  in  cases  which  mi^  be 
described  as  "enormous  misdemeanosiv'* 
such  as  those  peculiariy  ^ding  to  distcrt) 
or  endanger  the  king's  government,  r.{-  setfa- 
tions,  obstructing  the  king's  officers  in  :k 
execution  of  thdr  duties,  &c.  In  the  fofc  d 
the  proceedings  the  attorney-general  is  ^ 
to  "  come  into  the  court  of  our  lord  the  king  before  ibc  kic$ 
himself  at  Westminster,  and  gives  the  court  there  to  osdff- 
stand  and  be  informed  that,  8^"  Then  follows  the  sutaacol 
of  the  offence  as  in  an  indictment.  The  infonnatioo  is  filed  3 
the  crown  office  without  the  leave  of  the  court.  An  informaiios 
may  also  be  filed  at  the  instance  of  a  private  provcntor  iir 
misdemeanours  not  affecting  the  government,  but  being  pecuTxiy 
flagrant  and  pernicious.  Thus  criminal  informatSons  havt  beta 
granted  for  bribing  or  attempting  to  bribe  public  functiooaixv 
and  for  aggravated  libels  on  public  or  private  persons.  Uan 
to  file  an  information  is  obtained  after  an  applkatkni  to  sbcv 
cause,  founded  on  a  sworn  statement  of  the  material  facts  d 
the  case. 

Certain  suits  mi^t  also  be  filed  in  Chancery  fay  way  of  iafonai- 

tion  in  the 'name  of  the  attomey-genoal,  but  UmspcdesJ 
information  was  superseded  by  Order  i,  rule  i  of  the  Rcks  ti 
the  Supreme  Court,  1883,  under  which  they  are  instituted  is  '<^ 
ordinary  way.  InformaUons  in  the  Cmirt  of  Excheqaer  s 
revenue  cases,  also  filed  by  the  attorney-general,  are  still  icsofted 
to  (see  A.-G.  v.  WiUiamum,  1889.  60  L.T.  930). 

IMFORMER,  in  a  general  sense,  one  who  caiamaua*a 
information.  The  term  is  applied  to  a  person  who  pnKa'*.«s 
in  any  of  the  courts  of  law  those  who  break  any  hw  or  pesn 
statute.  Such  a  person  is  called  a  common  informer  vbe=  ^ 
furnishes  evidence  on  criminal  trials  or  prosecutes  for  bRScbs 
of  penal  laws  solely  for  the  purpose  of  obtaining  the  peBA>^ 
recovered,  or  a  share  of  it.    An  action  by  a 
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is  termed  >  ptpulet  or  pii  l^m  u 


9,  baauw  It  11  brought  by 


inloincc  i)  ilu  uwd  of  u  uxompLice  in  crime  who  turns 
ii  called  "king'*  evidente"  (see  Acxonpiici).  la  Scot 
intonner  Is  the  tenn  applied  lo  the  p»i1y  who.  In  erii 
proceedings,  set)  the  lord  advocate  in  motion. 

IHrUSOKU.  the  nime  given  by  BQtscbU   (following 
LedermUUei    I7(j)  to  >  group  of  Proloioa.    Tlie  name 


■m,  ihey  icduded  (i)  Desmida,  Diatems  and  Schuomyceta, 

now  regacded  IS  euenliatlr  Plant  Proilsta  or  Prolopbytes; 

(i)  Sarcodina  (eidudiiig  Foiaminlfcra,  as  well  ai  Radiolatia, 

vhich  Here  only  as  yet  knomi  by  tbeir  ikelelons,  and  termed 

Polycyslioa),  and  (j)  Rotifers,  as  well  as  (4)  Fllgdtales  and 

Infusoria  in  our  present  sense.     F.  Uujardin  in  bis  Hislein 

ilti  teephta  (i&tO  gave  nearly  as  liberal  an  imeiprelalion 

to  the  name;  SFfaUe  C.  T.  Van  Siebold  (1S4S)  narroved  it  to  its 

present  limits  save  for  Ibe  admission  of  several    Flagelble 

families.    O  BUschli  limited  the  gmup  by  removing  the  Flagd- 

j  Ula,  Dinoflagellala  and  CysLoflagellats  (4,*.)undcr 

a  thenameof  "  Mastigophora"propotedearlierby 

,__-    ,  "  y  ■.    R.  M.  Diesing  (.865).    We  now  define  it  thus: 

\  „  ^^     f       £#  C     J    I  m  P*""^" "''  """"J^n'ly  ■>•  deSmte  form,  never 

}     jC-^X^  "■jKZre^^l-      \  ^  y  "Sing  pseudopodia  for  locomotion  or  ingeiiion. 

I  /'n  \    «S^#^''°"v    ^.^— '  provided  [at  least   in   the  young  slate)  with 

1  J  M  o  _      t   wuinnx..  -vruL  \  ^  numerous  cilia  or  organs  derived  from  cilia  and 

T    /^S^fc>  equipped  with  a  double  nuclear  apparatus;  the 

y  /jn2S\  '^<"  (mega-)  nucleus  usually  dividing  by  con- 

f  rMfiPl  striclion,  and  disappearing  during  conjugation: 

,   VOW  ll>«  •■»«"«  (mltro-)  nucleus  (»n.«imes  multiple) 

0    ^^.- -^  dividing  by  mitosis,  and  entering  into  conjugation 


the  cycle  ol  m 
of  the  race  succeeding  cc  .  _ 
Tbu)  defined,  Ibe  Infusoria  fall  i 
groups: — [i)  Ciliala,  with  cilia  i 
from  cilia  Ibrougbour  their  lives, 
single  permanent  mi  "  ; 
Opalinopsidtu)  flush  with  the  body  01 


rrom  (be  procedure  adopted  by  the  older  micmscopists  to  obtain 
■nimalcule*.  Infusion)  of  most  varied  organic  lubilancei 
were  prepared  (hay  and  pepper  being  perhaps  the  lavouriie 
or.n),  tbe  method  of  obtaining  them  including  maceration  and 
infusion  in  the  strict  sense;  cbey  were 


1  aJlowed  to  decomi; 


bind     specie.  (Kg 

iii-  3.  S) 

nd  m  man 

7^ 

,,    mou 

"■■  *■  '^^^ 

biy  amo 
ndSuctof 

1  the  Peii 
4{fi,.vm 

ii):aDif»: 

^^ 

<  iorint  (Ge.  iii.  \.  O: 

ii  is 

(SuSiTch? 

nous,  and 

form,  a  e 

p  iolowKlc 

the 

anima 

prolruded  when  at 

donulion 

•ell. 

In  U, 

^•hU  xyWciH  it 

ia*  aeveral  diuincl 

the  pa 

MIC  of  tufti  of  tentack).    I 

1*  geliilinout 

and 

inihe 

Didyocriiids  it  it  bcauiifullv  latticed. 

The 

talk  is  usually  solid 

andeim 

fidcd  at  the  base  into  a 

disk 

in  Sue 

jS.  a*>.  Ihc 

only 

rows  (or 

ter  lis  rotma 

iOB. 

and  on 

e  the  old  on 

bnoched  colony  (lii.  iii.  18 

*  ™n  V^lOa  (lii. 

T'  H.'^^il" 

Ic.) 

lbs  «alk  is  bolkiw  indtii 

«i.,wd. 

tiacbedtoit 

aloogaspira 

J^^ 

5SS 

pralDnjHiian  d  the  Ktoarr  containini  A  bund 

«  (orkiCRV  qjinl.  and  an  tbe  nUulion  ol  tbc  I 
of  the  bdlow  lUlk  itrauhieiti  il  out. 

On  fiiuiia  Iht  lulk  may  bR»M  bnnclwd, . 
BfiOyUi  and  OWKufopii  (£(.  UL  ») :  ind  Ihe  r 
tububr  (ton  oi  ^mMmuhi  1  orUK  bnio-h.... 
oJffPTitia  may  be  iuerud  laEenlly  oa  ih 
d^wm  (Be.  Di.  18);    la  .™.l  lubioJo. 


■heal 


Hint 


It 'igr'Tlounc  Iheir  lubea.     In  narictla  (lif.  iii. 

■J.., nhevh^rb  open  by  die  pceiHire  of  the  animal  on 

iti  prolnmon.  and  elnra  avlomaikuly  by  elailiclty  on  relraction, 
tn  Loieiupikr^i  (he  animal  adben  10  the  cup  a  UilleDelow  Ibe  open- 
ing, fo  IhaE  Ita  inifadnwal  clone*  the  Cup'  at  Ebe  adherent  (drt  the 


oll&l 
The  cytofil'i 


r  moulh  o(  a  pane.    In  Pyziceiatfis^uL  11-33)  the  t 

wiy  down  Ebe  body  n  faankned  ibield  ("  openmltiid  ")  which 


.     -   .    -  T  ftWeptible  to  i 

M  the  pellicle  conlracti  nipWIy  ta 
.nlntance  of  the  body  flvelii  up,  bi 
*-  rapidly  enlarie  and  linitly  bur 


being  diEeved 
path     jodkatcd 


tnd«arc  along  the 


s-rt  '■' 


outwle  by  ■  pore.^wbic 


Enlv,  and  id  eontenii  an  eapelkd  to  the 
., J.  Tike  theanui.  uiuatly  Inviiiblc.  but 

mulliple:  it  may  Rceive  the  contend  3  a  canal,  or  of  a  lyiteni  al 
onali,  Bhich  only  bKome  vliible  at  the  nKHoent  of  the  conlnclion 
of  the  vacuole  {lil.  IL  i-j).  nirini  liquid  lime  la  acxuinuhte  in  Ihnn. 
ot  when  the  vacimle  u  acting  Buniahlv  or  imperfectly,  a>  in  ihc 

•ytlem  pavci  a  brve  quantity  cf  water  from  without  through  the 
aubttaiicc  of  the  cell,  lE  muiE  oeeda  act  aa  a  mcaiu  of  rnplralion  and 

Booieof  them  it  diicbarget  Ehrough  an  inLervenin*  reicrvoir,  curiau  Jy 

th.'micronuclru>ormicronuclei(fe.iiLl7if,iv.l[.  The  mega miclcuj 
alunc  legardrd  and  deicribed  as  "  Ibc  nucbw ''  by  older  ob«rvers 

thrkibei  lying  larapart  atid  connected  by  a  dendcr  bridge  or  monili- 
lora,  or  horv^ne-Oiapcd  (E*eritrichaceae).    It  of  ten  cont:iim  darker 

It  ham  been  ihown.  more  especially  by  Gmber.  ibat  many  Ciliata 

aridl  micnmueleui-  In  Oryiritka  Ibe  nuclei  are  Urge  and  numerous 
<lbain  forty},  icaturtd  ihniugb  the  pnKoptoia,  vbiln  in  other 


"iSJS  deicHt^fbT^ 

"  nucleolua  "  or  "  paranucleua  '^  ("  ervdDclaMule  ~  c 
be  til^  or  mulliple.     When   ibe   megainkna  i 

enlargement  of  the  monitifoflni  mcganucleiB.  I«  th 
■Fuaoria,  every  microaudeut  dividd  by  a  true  vrE?4i 
whieh,ho*tveT,  its  wall  rem""""  ■  ""  ""  " 
be  meganucleui  would  appe 
ivcty.  liie  lunctiou  of  the  ni 
however,  the  n» 


fint  ttudied  by  E.  Maupai,  librarian  to  Ebe  city  of  A^Wr^  In  kb 
pionpcring  work  in  the  lafer  'eighties,  and  hart  bcvn  coei&rBHtl  a?d 

Synpmy,  uHuUy  termed 


ijonty   of   thu   rioup the    P 

trichaccae  alone  evincing  an  appR«imatiDa  to  the  UHtaJ    T>p 
pTDCeuof  the  permanent  fuiLon  of  ta-DcdIa  (farring-ceDaoc^aMvi 

I^^TJum^r'' ''"'™' '"  ""^^  «•  '"■  ■  -r. 

Tbil  process  wai  elacidaled  by  E.  Maupiuin  1889.  and  heares 
eagerly  questioned  and  repcBt«Ily  lesied.  have  hen  ea« 

Previously  all  that  had  b«n  dcAnitdy  .made  out  wax  t1 

in  the  open;  that  after  a  union  molcMif^  aver  hours,  aad  a 
even  days,  the  mata  ieparated;  that  during  t^  irniev  1 
nucleus  underwent  changes  of  a  drgtaeralive  chancier; 


olTipring  of  Ihc  micronucic 


^nce  of  indlvidi 
Kuxu;  t^2t  ineir  oeionging  to  a  genmlit 
from  jKTVKHii  canjugatirm,  but  not  too  far  r 
a  deficiency  of  laceT  He  al»  showed  Iha 


b>olo(ical  mndirii^i  Ww^i^ 
ividuala  beloi^iiH  to  dbttH^ 


Flc.  bL — Ciliau:  i,i,  HMcrMricliicae:j-,.'j 


i]-i4.  OUfMrickicae; 


:nMp  of  5(f«Br  fiilymtr- 
ph-i.  O.  F.  Matkr:  tbs 
Twtxed  tnd  of  the  peri- 

u  latnifa.  G.  and 


wiuth  of  aniniiUv  cou- 
Uul.  ind  g.  liikji'vcntd) 

nudcDt:    c, "  bual  c^t 


I,  5^^t^ 


3.  ri~.  ^ 


ianitopiirnonnilly,. 
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he  c>c^  becomes 
lulkr  being  lotmed  by  br£»od 


diHrUeEntioflU  Ihe  mcfft-  fni[ntory  with  the  ttuion- 

nuclFUHkhowninallfiEuro  ary  ducLoji  in  Ftlbermale. 

'£10(09.                                IO|  Fiuion  of   Zygote   nucleui 

».  3,  Fim  niitolfc  divUim  ol  .  into  t-o,  tlie  new  megi- 

4,  },  Second  ditto.  diflneDliitian  it  ihovn  in 

i,  One  of  Ibe  [our  nuclei  TwilI-  11,11.  ThcvenioidcKinl 

Lag  from  the  lecood  diviiion  line  indicaia  (he  lepuTtxiA 

again  dividing  to  form  the  oi  the  inn(Ek. 
puring.nucleT    in     cither  '. 

CnuTA, — The  CiliaU  Inftiwri*  represent  the  Ugtieil  typt 
of  Prolosn.  lliey  uc  dtilinctly  •ninil  in  fuDCtion,  uid  tlie 
GymDutomiceaa  are  active  predaccoui  beingA  prvyiof  on  other 
liifiuoria  or  Flagdlatca.  Some  pouoa  shclli  (fig.  iii.  i,  ^,  ai, 
11,  i5t  iti),  raul  have  a  tiiitiiict  iwaUowing  appaiatiu,  and  id 
Dysliria  there  i>  a  coraplei  jaw — or  tooth-apparatui,  which  oeedi 
BOW  iDvenigaiion.     In  the  active  Ciliala  wa  find  locoinoLive 


II.  V.^m, 
game 


"*     "       "'  eui  diek.  or  (I 

ntlnaifira.    tontncted  nitum"  doung 

i(h  body  encyBtfd-  retracrtcd  Kale, 
ne     tp.    enlaricd;    (, 
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organs  of  most  varied  kinds:  Uil-^rings/  ctrrhi  for  crawling 
and  darting,  dlia  and  membranellae  for  continuous  swimming 
in  the  open  or  gliding  over  surfaces  or  waltzing  on  the  substratum 
{Trickodinay  fig.  iii.  8)  or  for  eddying  in  wild  turns  through  the 
water  (Strombidium,  TintiMHUs,  Ualleria).  Their  forms  offer 
a  most  interesting  variety,  and  the  flexibility  of  many  adds 
to  their  easy  grace  of  movement,  e^Kdally  where  the  front 
of  the  body  is  produced  and  elongated  like  the  neck  of  a  swan 
(AmphileptuSt  fig.  iii.  5;  Lacrymaria). 

The  cytoplasm  is  very  highly  differentiated:  especially  the 
cctc^Iasm  or  cctosarc.  This  has  always  a  distinct  elastic  "  pellicle  " 
or  limiting  byer.  in  a  few  cases  hard,  or  even  with  local  hardcnings 
that  affect  the  disposition  of  a  coat  of  mail  (Coleps)  or  a  pair  of 
valves  {Dysteria);  but  is  usually  only  marked  into  a  rhomboidal 
network  by  intersecting  depressions,  with  the  cilia  occupying  the 
centres  of  the  areas  or  meshes  defined.  The  cytoplasm  within  is 
distinctly  alveolated.  and  frequently  contains  tubular  alveoli  runmng 
along  the  length  of  the  animal.  Between  these  are  dense  fibrous 
thickenings,  which  from  their  double  refraction,  from  their  arrange- 
ment, and  from  their  shortening  in  contracted  animals  are  regarded 
as  of  muscular  function  and  termed  "  myonemes."  Other  threads 
running  alongside  of  these,  and  not  shortening  but  becoming  wavy  in 
the  general  contraction  have  been  described  in  a  few  species  as 
"  neuronemes  "  and  as  possessing  a  nervous,  conducting  character. 
On  this  level,  too.  lie  the  dot-like  granules  at  the  bases  of  the  cilia, 
which  form  definite  groups  in  the  case  of  such  organs  as  are  composed 
of  fused  cilia;  in  the  deeper  part  of  the  ectopbsm  the  vacuoiei  or 
alveoli  are  more  numerous,  and  reserve  granules  are  also  found; 

here  too  exist  the  canals,  sometimes 
developed  into  a  complex  net-work, 
which  open  into  the  contractile 
vacuole. 

The  cilia  themselves  have  a  stiffer 
basal  ^art,  probably  strengthened  by 
an  axial  rod,  and  a  distal  flexible 
lash;  when  cilia  are  united  by  the 
outer  plasmatic  layer,  they  form  (i) 
"  Cirrfii,"  sUff  and  cither  hook-like 
and  pointed  at  the  end,  or  brush-like, 
with  a  frayed  apex;  (2)  membranclles, 
flattened  organs  composed  of*  a 
number  of  alia  fused  side  by  side, 
sometimes  on  a  single  row,  some- 
times  on  two  rows  approximated  at 
either  end  so  as  to  form  a  narrow 
oval,  the  membraneile  thus  being 
hollow;    (3)    the   oral    "  undulating 


Fm     Uakour's    Trtatisa    m 

'    Fig.  v. — Diagram  l  illus- 
trating, changes  during  con 


jugation  of    Colptdium    ,    ^,    -  -    —  _ 

colpoda.       (From    Hickson,    membrane."  merely  a  very  elongated 


after  Maupas.) 

M,Okl  meganudeus  under- 
^ng  disintegration. 

M,  Micronudeus. 

N,  migratory,  and 

S,  Stationary  pairing- 
nucleus. 


membraneile  whose  base  may  extend 
over  a  length  neariy  equal  to  the 
length  of  the  animal;  such  mem- 
branes are  present  in  the  mouth  oral 
dq)rc9&ion  and  pharynx  of  all  but 
Gymnostomaceae,  and  aid  in  in- 
gestion;, a  second  or  third  may  be 
M',  Mrihc'new  meganuclei.  present,  and  behave  like  active  lips; 
2,1^  (4)  *"  Pentnchaceae  the  alu  of  the 

m*.  The  new  mkronuclei  in  peristomial  wreath  are  united  below 
the  products  of  the  first  mto  a  contmuous  undulatmg  rocm- 
'    -        '        -     -    -  brane,  formmg  a  »piral  of  more  than 

one  turn,  and  fray  out  distallv  into  a 
fringe;  (5)  the  dorsal  cilia  of  HypO- 
tricnaceae  are  slender  and  motionless, 
probably  sensory. 

Embedded  in  the  cctosarc  of  many 

the    spaces  Ciliates  are  trichocysts,  little  eloo- 

1-7     successive   gated   sacs  at  right  angles  to  the 


fission  of  each  of  the  ex- 
conjugates:  the  continu- 
ous vertical  line  in- 
dicates period  of  fusion, 
its  cessation,  separation; 
dotted  lines  indicate 
fission; 

suges  in'  the'proccsal  surface,  with  a  fine  hair-1ike  process 
the  clear  circles  indi-  projecting.  On  irritatwn  these  eton- 
cate  functionless  nuclei  gate  into  strong  prominent  threads, 
which  degenerate.  often  with  a  more  or  less  barb-iike 

head,  and  may  be  ejected  altogether 
from  the  body.  Those  over  the  surface  of  the  body  appear  to 
be  protective;  but  in  the  Gymnostomaceae  »ecially  strong 
ones  surround  the  mouth.  They  can  be  injected  into  the  prey 
pursued,  and  appear  to  have  a  distinctly  poisonous  effect  on  it. 
They  are  combined  also  into  defensive  batteries  in  the  Gymnostome 
Lexophyilum.  They  are  absent  from  most  Hetcrotrichaceae  and 
H>'potrichaceae.  and  from  Peritrichaceae.  except  for  a  aone  round 
the  collar  of  the  peristome. 

The  openings  of  the  body  are  the  mwtk,  absent  m  a  few  parasital 
species  (Opalinopsis,  fig.  i.  I,  2).  the  anus  and  the  pare  of 
the  contractile  vacuole.  The  mouth  is  easily  recognizable;  in  the 
most  primitive  forms  of  the  Gymnostomaceae  and  some  other 
groups,  it  is  terminal,  but  it  passes  further  and  further  back  in  more 
modified  species,  thereby  defining  a  ventral,  and  correspondingly  a 
dorsal  surface;  it  usually  lies  on  the  left  skle.    The  anus  b  usually 


only  visible  dunng  excretion,  though  its  poritXMi  is  _ 

a  few  genera  it  is  always  visible  (e.g.  Npetolkerms,  hg.  L  16).    Tbe 

pore  of  the  contractile  vacuole  might  oe  described  in  the  same  tm^,%. 

The  endoplasm  has  also  an  alveolar  structure,  and  contains  be»j':<^ 
large  food-vacuoles  or  dttcstive  vacuoles,  and  shows  ino%-cmcn:-  -J 
rotation  within  the  ectophsm.  from  whjch,  however,  it  is  not  uv^^Jy 
distinctly  bounded.  In  Opkryoscolex  and  Dtdiutum  (fig.  L  ix  a 
permanent  cavity  traverses  it  from  mouth  to  anus. 

Ingestion  of  food  is  of  the  same  character  in  all  the  H>-nKT> 
stomata.  The  ciliary  current  drivesa  powerful  stream  into  the  mi .. '" 
which  impinges  against  the  endosare.  carrying  with  it  the  r.  .i 
particles;  these  adhere  and  accumulate  to  form  a  pellet.  »^  ^. 
ultimately  is  pushed  by  an  apparently  sudden  actioa  isto  f-r 
substance  of  the  endosare  which  closes  bdiind  it  (fig.  iL  2).    In 


Fig.  vi. — Diagrammatic  view  of  behaviour  of  tbe  motae  rcaccva 
01  Paramecium  uter  meeting  a  mechanical  obstruction  at  A.  '¥r  n. 
G.  N.  Calkins  after  H.  S.  Jennings.)  For  clearness  and  simpijr-.:, 
the  normal  motion  is  supposed  to  be  straight  instead  of  spiraL 

of  the  Aspirotrichaceae  accessory  imdulattn^  membcanes  pbv  r^r* 
part  of  lips,  and  there  is  a  closer  approximation  to  true  dcgl  ju:  r  - 
The  mouth  is  larely  terminal,  more  frerioently  at  the  bottos:  r:  « 
depression,  the  "  vestibule,"  which  may  be  proloagcd  into  a  ale  --^ ' 
canal,  sometimes  called  the  "pharynx  "  or  "  oral  tube.**  cSiateti  jj 
wdl  as  provided  with  a  membrane,  and  extending  dcqp  dova  vt:^ 
the  body  in  many  Peritrichaceae. 

In  Spirostomaceae  the  "  adorsl  wreath  **  of  membranclles  cxn-'  ^>es 
more  or  less  completely  an  anterior  part  of  the  body,  the  '  ,:<'> 
stome,"  within  which  lies  the  vestibule.  This  area  may  be  depn^^-c  * 
truncate,  convex  or  produced  Into  a  short  obcomcal  disk  one:.-  -' 
or  more  lobes,  or  finally  form  a  funneL  or  a  twisted  spiral  ULc  a';^  •' 
cone.  In  most  Peritrichaceae  a  collar-like  rim  sairou-Oo.  :^- 
peristome,  and  marks  out  a  gutter  from  which  the  vestibak  ijc  -  > 
the  peristome  can  be  retracted,  and  the  collar  close  o^-er  it.  T  -  ' 
rim  lorms  a  deep  poinanent  vpval  funnel  in  Spirockema  (fig  t.1   : 

Movements  of  Ciliata, — H.  S.  Jennings  has  made  a  very  dt*  -'    : 
study  of  these  movements,  sdiich  rcsen^le  those  ai  nost  ir: 
free^ffwimming  organisms.   The  following  account  applies  practx..^  > 
to  all  active     Infusoria  "  in  the  widest  sense. 

The  position  of  the  free-swimming  Infusoria,  like  that  cf  R«.*l  «-^ 
and  other  small  swimming  animalSk  is  with  the  front  end  ul 
body  inclined  out- 
ward to  the  axis  of 
advance,  constantly 
changing  its  aa- 
muth  while  pre- 
serving its  angle 
constant  or  neariy 
so;  if  advance  were 

ignored    the   body       _.  ^     ..      _^  ,     ,      . 

wouM   thus  route       "C.  vu.— Diagram  of  a  mode  of  .      _ 

so  as  to  trace  out  ^^  »  Ciliate  like  Parameeiwm;  ai,  an.tb  .-: 


rseai* 


a   cone,    with    the  pharynx;  the  straight  Ime  A.  B,  lenn 
hinder  end  at  the  *»»  o^  P»«P«««  ,<?««*«*  ^  ^  pc>*—  r 
apex,  and  the  front  ««*,  and  the  spiral  line  the  curve  desert ::    * 
describing  the  base.  **»«  antmor  end;   the  dear   circles   are   •-.■ 
On  any   irritatwn.  cootracule  vacuoles  on  the  dorsal  side, 
(i)  the  motion  is  arrested,'  (2)  the  animal  reverses  its  cSia  x' ' 
swims  backwards,  (3)  it  swerves  outwards  away  from  tihe  aL»  ^ 
as  to  nuke  a  brger  angle  with  it.  and  (▲}  then  svima  foraa— • 
along  a  new  axis  of  progression,  to  which  it  is  inrliiw  J  at   • 
same  angle  as  to  the  previous  axb  {^g%,  vi.,  viL).     lo  tkis  wa- 
alters  its  axis  of  progression  when  it  finds  itaetf  under  cemd.X"-"-  . 
stimulation.    Thus  a  Paramecium  coining  into  a  repoa  rv'a*  . 
too  coM.  too  hot,  or  too  poor  in  C0|  or  in  notriiBent,  A*rrr-     > 
direction  of  swimming;  in  this  way  individuals  cosne  10  *sv    • 
in  crowds  where  food  is  abundant,  or  even  where  there  is  a  ^  ^  . 
excess  of  COt.    This  reaction  may  lead  to  fatal  results;  if  a  sn.  .* 
of  corrosive  sublimate  (Mercuric  chloride)  diffuses  towards  tkr-  Y  "  ' 
end  of  the  aninul  faster  than  it  progresses,  the  stimnht*  «fier^r«     • 
hinder  end  first,  the  axis  of  progresskm  is  altered  ao  as  to  trs^  • 


"fim  i»ied°by  h"? 

it  ■;  irid 


light;  Ibe  jncticaliiroTkjiiiautii,ubeteniiiit»mnKtbodof  "  (riu 
anil  cnor.  The  ulian,  Eonicvcr,  of  ■  cumm  o(  rislridty  ii  d!t- 
tiocily  and  uniAcdialelr  directive;  but  nich  ■  ttimuliu  n  not  id  be 
found  in  aiiuce.  The  motile  reaction  in  the  Myootrichiaae  which 
cnwl  or  dail  in  a  •miihl  line  it  •ooewhat  diflercnt,  the  mrve 
beinf  a  limple  turn  to  lEe  ri^I  hand— tA  awa^  tiom  the  muulh. 

FlaErllaux.  IcUi^ftMriMi  alone  oum  epidemia  amoni  Fiihei, 
and  BoAiHrHJiiflii  fall  has  been  observed  inintorinal  diieaieio  Man. 
The  l«tTvh«e.  ankODg  Axpintrichaceac  and  the  OphryOKDJccidae 

Ruminanu.and  arcbdkvcd  »  pbya  pari  in  the  digeflion  of  rellu- 

nuniba-  of  attached  eprcia  *ir  epuoic  commeniaU,  BOOie  ve^ 
indifferent  in  chtjicc  ol  tbdr  bc4t»  othcn  particular  not  only  in  the 
ipvciei  tbey  infc«t»  but  alio  in  the  ipeciai  ornni  to  which  tiiry 
adhere.  Thii  it  notably  the  cue  with  the  thclltd  PeritrichaaK. 
Li<i<tfplitn  and  Triiliaiiiw  {lii.  iii.  8,  <))amani  Fcritrichaceae  are 
capable  o(  locomotion  by  Ihetr  pemuneni  poelerior  wnath  or  o( 
attaching  themaelirca  by  th*  ""if^*'  ..ti^k  ■nrrruinri*  ii.  jr^ntad 
poijpttvm  flida  habitually  i 


Several  Suctoria  are  endoparaail 


the  body  ol  Hydia,  ai  doei  Tricl^ 

jlic  10  Ciliila,  andtbeirocoirrena 
repTeKnIKl  alagea  in  the  iife-hiitory  01 
I'tlie  endoHic  oT  certain  Ciliatei  irecT 
ve  a  celluloBe  cnvrlope  and  multip^  b> 
le  animal.  Tliey  are  lymbiolic  Algae,  tn 
t(   ol    a    Chlamydomonadine    FlagelliK 


infected  by  n 

Ciaai/iaitini 
A.— Gymnoalomi 


liabilual 


OrdiT  I.—Sectio 

cloKd;iwaU.      . 

?^i^  ^lmim»  «  circular  iianivene  •reiion. 

imbranea  often   prolanged   into  an   intumcd   pbaryni 
Order  J.— Sulwection  fn).— Ajpiirptnchaccae.    Cilia  nearly  un 


(N.B.- 

Hololi 


wll  y  Battened,  m 


Sulwtion  if). — Spirotiicha.    Wreath  of  dininct  men- 
bnneUea — or  ofdlii  fused  at  the  base — enclcainga  petiftoraial 


II L— Wrealb  of  Hporate  mtmb 
rdv  X'^Hctemtricliaceae;  body  c 


uiily  drcubr  in 


i  wiib  fine  luifor 


body   o 


Order  5.— Ilrpotiicbactae!  body  flallened;  body  dlia  1 
■nited  chieiy  by  ttUT  cirrtii  in  ventral  row*,  and  fine  ah 
lea  donal  aenaory  haira. 

Older  6.— 11  Ii.— Peritricbacoe.  Periatomial  cPLtry  vi 
aplnl,  ol  dlia  united  at  the  baie:  poaterioc  vreiih  di 
flc  long  Dembnnellea;  body  dicular  in  aection,  cylinc 
tapcf,  or  bdl-ihapcd. 

IHiattalim  Cnura  taUcUij. 

iacc.     Cslfn  Ehi.,  with  pellicle  Locally   hantened  in 
tea:  TfarUicma  Ehr.;  PiniDdm  Ehr.  ('      '    ■    -■ 


Ehiriilh"-.- 
body  produced 


rcCfi, 


*■■  ?^^.:  Syj-i'Tfi"''^ 


t^r. 


<fig-i; 


live  tiicliocyMa;  DiUf<"  Du;..  ol  (imilar  form,  but  anieiiot 
aa.  Mind.  prtonU  IttdlijcfilUriai  Fnuquei  (fig.  i.  9-Ia), 
repreaented  by  two  girdlea  oJ  membtvnellae;  Duiniam  Si. 


(fig-  i.  IJ).  dKa  i^ 


ninnt  iricbocyni  AHiiutiilia  Stein 

-  " u  Stokea.     (»  Cilia  conSt 

■     rhr..  IndyOi 


•uHacc.    CMMn  Ehr.;  £«»i»  Ehr. _ 

one  aide  only,  endotatc  ai  in  rruMiH:  DyiUria  Huiky.  with  the 
doral  aurfacc  hardened  and  hinged  along  Ihc  median  line  into  a 
bflvalve  ibdl,  dilated  only  on  venltal  aurface»  with  a  prtKnibble 
foot^ike  proccta,  and  a  Gotnplea  pharyngeal  annatute.  (r)  Cilia 
reatricled  to  a  aingle  equaiorul  girdle,  atroog  (prr>bably  racmbr"- 
aeneil:  Htuiin^am.  mSuih  4-lobfd. 

1.  Aapinxrichaceae.  Fartiiunmm  Hill  (lu,  ii.  t-j):  Opkryt^i 
Ehr.;  Ctlptda  O.  F.  Mailer;  Ctl^inm  St.:  LtmSai  Cohn.  wi 
poaierior  irninff  dlium  for  aprinpng;  Lettcopittyt  St.;  Urettnin 


aa  genera  are  placeO 


gelalinoui  itite;  BU/Jmnima 

tBl 

Si.  3) :  Tri.h^in. 

<a)  Fam.  UrceoUridae:  p"^i 
round  (uckci-like  base.  l'-.,!. 
IvJra;  LiVfi.opioro  a.  anii 

CI     Fan..     V„rrk-,lfi<br  -  Ii. 


laiuUa  Gold  I.,  i 
ulocyala  lometi 
Ik  o(  Epiiljlil,  dilk  HI 

^;   bod. 


■  r  l^«y  {fig.  iii.  23.  14);  0^170- 

:  ILhr.;  Onfruta  Ebi.;  EMlltla 
.  ■  aoic  on  Mjd-ii). , 

'l'."o™Iihe  nra.  °" 

,..i  -nalh  permanenlly  preaent 
'..I  Ehr.  Ifiic.  iii.  8,  9),  epuoic  on 
,  Cydoduuta  Hatcfacct  Jacltaan; 

-^^in1alcula:    posterior    wr^th 

laked.     (i)  Snlilary;  Vortirdla 

Epatylii  Ehr.,  italk  riBid— 
ked   like  £4ijly(ij. 


•mUerclla,  which  eecretea 


Zfnarlis.  wreaih  ol 
(fig.  iii.   19);  Optr. 
,     .  . ,         _        iih  gbconicaL  collar 

.«,.,igh(fiE.  iii.  »). 

Subfam.  3.  Vaginicollnae;  body  enclosed  in  a  firm  thnra: 
Vapmiala  Urn..  Aell  limple.  lenile;  TIninaila  S«.  Wright,  ihclt 
■e«ik.  with  a  valve  opening  inwatda  (fig.  iii.  is-a«) :  CMkuniia  Ehr., 
■hell  nalked.  aimple;  PyxSela  S,  Kent,  ahell  alalked.  clavd  by  aa 
inrraperiatomial  opercular  thicketiing  00  the  body  (fig.  iii.  21-ai). 
Subfam.  .V.Sbdla  gelalinoui;  tb«r   of  the  colon]'  anre);ated 

Opkryimm  Bory,  ftwialiJa  conlaini  ZiwWorrfta.  ,-'■■-'- 

oicygen.  and  the  gaa-bubbls  Ooat  the  eoloniea  like  g 

7.  Perifltomial  wreath,  not  protruBble,  nirrTHinde 
hixh  uaually  spiral  collar. 

Fam,  Sjxrocboniu.    Spi'xtetia  5>.  (fig.  iii.  Toj: 
Rompei;  both  genera  epifoic  on  gill*.  &c.,  ot  mall  Cr 

SoCTOai*.— These  are  diiiinguiihed  from  Ciliala  by  Ihcir 
poueuion  of  hollow  lenltclei  (one  only  in  Xkymlula,  fig.  viii.  i, 
and  Unnla)  tbrougb  which  they  ingest  food,  and  by  not  poueu- 
ing  cilia.  e«cepl  in  Ihe  young  ilage.  Fission  approiimatcly 
equal  ii  very  rare.     Uiually  it  is  unequal,  or  if  oeaily  equal  onn 

or  gemmule,  develop*  cilia  and  swimi  t>ff  to  attach  iisdf  d*e- 
where;  Sfiiarmplirya  (6j.  viii.  j-6)  alone,  often  occurring  as  an 
endtqMiBiite  in  Ciliala,  nay  be  free,  leotaculale  and  unaltncfaed. 
The  ectoaarc  ii  uiuilly  provided  with  a  firm  pellicle  which  ihowa 
a  peculiar  radiate  "  oiithng  "  in  optical  aection,  ao  fine  that  ii*  irue 
nature  ii  ditlicull  to  make  out;  it  may  be  due  to  radial  lodt.  legutarly 
imbedded.or maybetheenpreaiionofradial vacuolea.  Tbelentaclei 
vary  in  many  respect*,  bul  are  alway*  mraclile.  They  are  tube* 
covered  by  an  eiieniian  of  the  pellicle;  thia  ii  invaginaled  inio  the 
body  round  Ihe  baie  of  the  tentacle  aa  a  tbcalh.  and  then  evaginated 
to  lonn  iheauler  layerot  thelenlade  itself,  over  which  it  it  frequently 

laiaed  into  a  apiral  ridge,  w^'-'- '-—     -  -■^- 

part  tunk  and  ensheatbcd  irilL ., . ...  — 

the  lentadB  are  largcttMhe  pellicle  la  further  co 
interior  of  the  leotade.  Tbelentacletarealwaytpii 
cuial  opening  at  Ibeapei,  which  may  b«  {I)  entargt 
OFaUle  aucker.  fal;^  BaredMS)  truncare  a 
TTsting  Blaie  to  beeiHne  widely  opened  into  a  funne 


he  Food  appcara  to  consist  ol  the  dfbna  of  the  prry 
II  hrnt  (Cytlipi).  which  is  sucked  into  the  wide 
outba  el  the  lentada— by  what  mcchamam  ia 


o(   the      1  J,  Psdg^irja  tlmfotE.  C 


lyaUuSoLu 


Tbc  niqptimclrui  uid  the  niu  .-,_, —  , 
but  in  Drmdmmma  {fig.  niii.  M),  of  which  ib 

HmQuity  of  CO 


0  Ibe  bud,  niuk  tbc  nlcnaackiu  divida  u  ia  COiux.  1^  b^ 
Ay  be  aetm  equal  to  tbc  remain  of  tbe  ofwiml  *"■"■'  or  anib 
neller,  uid  n  tut  t^at  ft  depnnon  turrHiodi  it  vbkfi  dht  cbpn 
>  M  to  fon  a  bnod-cavily.  eitber  cominuakalinf  bv  a  mne 
birtb-eon  "  altb  tbe  Dutsdc  or  ewirely  ebiaed.  In  ■ 
le  biidSiot  ;•  nulUple -        -    >■ 


luddio*  ;•  nultiple  (G(.  viiL  B). 
(d  ud  libentedH  tbeiunetii] 


ritb  Dtmimtmtltit  p 


.    In  lilcUB  tbe.biid  rwx 


ncia  of  Cydcpt,  are  dc 
M^pHnnif  ind  Omllua 


RkymtMt  aaititt  the  ftoBt  of  tbe  "  miplen^'  or  mediu  don- 

Mr^aeltla  la  tbe  iaim^«eMi(bbaurbeod  of  tbe  Bautb.  SRfHiUr 
oa  tbe  epBloiua,  kbnuu  aad  oietastddatic  rmd.  but  uaa  oa  tW 
adonl  appeodacee  and  in  rare  caaea  eateadat  vhea  tbe  totlfiBwd  * 
eatenave,  to  tbe  baiei  of  tbe  tun  pain  ti  aateonae;  wbOe  dBdaci 
■peciEB  of  FtitfiirTa  lettle  oa  tbe  anteimae.  tbe  from  of  tbe  tbcm 
Bad  tbc  iniik  of  ibe  pleural  foldi.  Dtndrtctmita  ia  ~— — ■-  ca 
(he  filii  of  tbc  fiuhvatcT  ibrimp  {Anpbipod)  GatHaml  Bid 
SljlKomtUl  Qa  the  ailb  and  giltfovert  of^  the-  liDpoil  jlidhi.  Lbr 
valer-flater,     Tbc  indcpcndcm  of  Ibe  Adaetars  vaa  chnsmcd 

c  nvardcd  ai  aa  citTnnc  Modlfcatica  (fl 

111  hjgbc^  pout. 


Uarialbnl  n'mpk  EoTTu.     a 
-   JUjailda  Zenker  (fif.  viii.  i; 


Spkarropkrya 


CI.  and  1-  (be-  viiL  3-6,  1J>.  cndofiaT^tbUc  ia  ^mt* 
UkcD  for  cmbrvofl  Ihcrcof.  never  attacbed;  TrKi* 
I  U   («K.  nii.  7).  bI  •iniilai'  habitl.  but  tcnviMaiir 


.. ^ked  wnple  fonu;  PtiaJ*rja  Ebr.  r%,  vH.  lo,  i 

teatadeaall  kaobbed  or  tandi  Ep^Ana  Strcthlll  Wr^ht.  tc 
allpaioted:  A'niig^tnaS.Keat<liE,  viii.  8.  g.  14).  tcntadcai 
UndB',  CbHiH^tnia  Hattoc  tctitacin  thick,  (nincalc.  nrr  ir 
lUe,  win  opaBded  opeoinf  iato  (unoda  for  aipiiatioK  td  In 
pfey,  never  kc  attaduaeat — epiioic  00  aatcr" 

jTCupped  loRin;  Sdneft^ya  CL  and  L..  c 


. /  'rcchr  b(aia:^ed  liea 

LU  brandung  with  Ibe  bodr. 
1  the  widca  ■csk:  C  E.  Ehna- 
■glM()w   Cttmmiimtn   US4  . 

.-, .,_...  (IS4»-     (i)  [rJaaiiria.  iact^ 

.»..  ^.  Pcrty,  Zar  JTrniaui  Kiinmv  Liliaitnn 
L  ClapaiMe  aad  J.  Lachnuns.  tttia  nr  la  t^mnira 


bere,  ^  li^MsitMjUerdvt  ait 
F.  Duiirdin.  Zetfiyui  inftuin 
Muiigo^im!  M.  Pcrty,  Zar 
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td  nimtBbi  (1B5S-1 


859-1883):  W,  SjvJ 


by  BauchU.    O.  BdCKhli,  Si 


TiCTTntil.  vol   I.  P<o:i 

, _,  „  , .   °W  liJiuori.  "Tn  L 

~-,»«-»^  with  a  A'bp,Mi»  rA  all  guijcn.  Sep  aIbo  Li. 
IMniuuil,  TraUi  ii  Zioltpt  (McrUi,  vol  L  "  La  Crili 
PiDtonim"  (iSa6).  vith  m  lUustnlnl  cooipectui  of  tl 
E.  HaupUb  "  RrdicrdK*  eqi^rlmentala  wc  la  multl[ili< 
lofuhHRa  dU^i,"  Ank.  toM.  of.  vi.  (IB4S):  and  "  I-c  1^ 
meat  karyogo-iniqiiccbatrtCilUi," t(,  viL  (i&Sf));  R- ^.1 
mtnapmpMWHf  nr  It  ponfr  da  Infasoins  Itniacvlijhrn  1 ' 
(1899).  witb  Hlaincm  of  >pcde>;  A.  Lan).  Irjb-i.  ';>- 
.4iu<nntd>r(i'itMI«n  rim,  toL  L"  Ptduiiii  "  (1401 ' 
iiuntivt  ^luloffly.  phynaj(vvai>d  bUnHKiun);  Kl.ir." 

■'inCamitiivHiilviiinitlmy.\.ii9^)   " 

-   Sladyi^UuBflHamiriifLrarrC 


"Prac 

of  PaniMCJain).  I.  jtrciL  £■!*.  xv.  (1901).  "    '"' 


e:- 


).  ly.  J.  Etr.  Zmi.  i. 


O' 


, ,     IKGBIBDIOE,     IH0BI.B010,    ISEII- 

■D(CE,  Das.  iMGiitDxcl  (c.  II  1b~tti^  or  iijS),  queen  of  Fnnce, 
w«i  Ihedaugfalerol  Valdemar  I.,  kin(  of  Deamjiik.  She  mairied 
milQjPhilipII.  Augiulia,  kliigof  Fruce,  buloDlhedaraflcr 
bn  mantac;  the  king  took  a  auddcn  avenion  to  ber,  and 
wiihcd  to  obtain  ■  Kparatlon.  During  almost  tvinly  yean  he 
vtiaiued  every  eflort  to  obtain  from  the  churrh  the  dedaralion 
of  nuUily  of  hti  marriagt.  The  coundt  of  Compjigne  acaded 
to  hit  wiih  on  the  5tb  of  Novtcnber  1193,  but  the  popn  Cdailne 
IIL  and  Innocent  III.  (ucceuively  look  up  Ibe  defence  of  the 
onfoAunate  queen.    Philip,  having  mairied  Agnes  of  Meras  Ii 


xl  obduci 


ilerdict.    Agnes  was  finally 

Q  the  chlteau  of  £tampcs, 

bad  to  undergo  ail  lorts  01  pnvallons  and  veiatkina.    The 

entet  ■  ronvent.  Atlail,  however  (ui)),  hoping  perhaps  10 
Justify  by  hi)  wile's  daimi  his  prrleniions  to  England,  Philip 
wu  rnondled  wllb  Ingeborg,  whose  life  from  bennlorth  was 
devoted  to  religion.  She  lurvived  him  more  than  fourteen 
yean,  passing  ihe  greater  pari  of  Ihe  lime  In  the  prioiy  of  Si 
Jean  at  Corbeil,  which  she  had  founded. 

See  RobtTt  [>avidun.  Pkaip  II.  Anita  m  Fnntreuk  mid 
Imttifl  (Slutlgan,  1888);  and  E.  Micluel.  "Zur  Cnchklile  dcr 
■Uoiginlniellxeg    inIbeZnlKitri/)/ilrKafMuit(rkDlii(i<(iB9o], 

nSILBEIM  (Ober-Ingelhelm  and  Nieder-Inplheim),  Ihe 
name  of  two  contiguout  market-lawns  of  Germany,  in  the 
grand-ducby  of  Heue-Damutadt ,  on  Ihe  Sell,  near  its  confluence 
with  the  Rhine,  q  n.  W.N.W.  of  Mainion  Ihe  railway  to  Cobleni. 
Ober-Ingelbcim,  formerly  an  imperial  town,  is  itillsuirounded 
by  walls.  It  has  an  Evangelical  church  with  painted  windows 
ifprc«nling  scenes  in  Ihe  lile  of  Charlemagne,  a  Roman  Catholic 
chuccb  and  a  synagogue.  Its  chief  industiy  ii  the  manufacture 
of  red  wiae.  Pop.  (1900}  3<oi.  Nieder-Ingelheim  has  an 
Evangelical  and  a  Roman  Catholic  diurcb,  and,  In  addilion  to 

Niedcr-Ingtlhelm  Is,  accoiding  to  one  tradition,  [he  triithplace 
of  Charlemagne,  and  it  possesses  Ibe  ruins  of  an  old  palace  buiti 
by  Ibat  emperor  between  76S  and  774.  Hie  building  contained 
pbt  buodred  marblepillars,  and  was  also  adorned  with  sculptures 
and  n»aaici  sent  fiDm  Riveona  by  Pope  Adiiao  I.  I<  was 
eilrnded  by  Frederick  Barbarcosa,  and  was  burned  down  in 
IJjo,beingrotoredby  iheemperor  Charles  IV.  in  IJ54.  Having 
passed  into  the  possesion  of  the  elector  palatine  of  the  Rhine, 
(he  building  suScrrd  much  damage  during  a  war  In  1461.  the 
Tliirly  Years'  War,  and  the  French  invasion  in  i68g.  Only 
few  remains  of  it  arc  now  standing;  but  of  Ihe  [»ltan,  Kverd 

00  the  SdiiUeipLatx  In  Uainz.    Inside  its  boundaries  there  is 


the  restored  Remigius  Kiithe,  s)>paRBtly  dating  Fron  the  time 
of  Frederick  I. 

See  HDi,  Z>tf  RndufaUa  s.  hpOKim  (Obir-In«lhelm.  iMtn; 
•Dd  Clenien,  "  Der  KuntinriKfae  Kuaerpalast  ni  iDfelbdia,"  in 
WtiUnlKlii  Ztiiakiifi,  Band  ix.  [Tiier,  1S90). 

nanOV,  JUK  (iSso-iSg;),  English  poet  and  novelist, 
WIS  ban)  at  Boston,  In  UncsInsUre,  on  the  i7ih  of  March  1810, 
She  was  the  daughter  of  William  Ingelow,  a  banker  of  that 
town.  Asagirishecontributed  verses  and  tales  to  the  magaaines 
under  the  pseudonym  of  "  Orris,"  but  bei  first  (anonymous) 
volume,  A  Rkymint  ClinmicU  ej  Incidnti  and  Ptdmt'.  did 
not  appear  until  her  thirtieth  year.  This  Tennyson  said  bad 
"  very  charming  things  "  in  it,  and  he  declared  he  should  "  like 
to  know  "  the  author,  who  was  later  admiiled  to  his  friendship. 
Miss  Ingelow  followed  this  book  of  verse  in  1851  with  a  sloiy, 
AUrrlim  and  Drniz.  but  it  was  the  publication  of  her  Patnu  in 
iSA]  which  suddenly  raised  her  to  the  rank  of  a  popular  writer. 

and  sung  In  every  drawing-room,  and  la  America  obtained  an 

Tlu  Story  ^  Doom  and  iHlHt  Potmi,  and  then  gave  up  vene  fat 
a  while  and  became  industrious  as  a  noveliM.  Of  Ike  Sk^ip 
appeared  In  1872,  Fated  lo  Se  Free  in  187J,  Sarah  it  BertKf/rr 
in  1880,  and  Jekn  Jenmt  in  i88£.  She  also  wrote  SlMdit)  far 
Sloria  (iS64>,  Sloria  laid  lo  a  Clald  (1865),  Uofto  llu  Fairy 
(1869),  and  other  eicellent  stories  for  children.  Her  third 
scries  of  Poenu  was  published  in  iSS;.  She  resided  for  thelast 
years  of  hei  b'fe  in  KensingtOD,  and  soraewbat  oullivcdher 
popularity  as  a  poet.  She  died  OB  the  loth  of  July  1S97.  Her 
poems,  which  were  collected  in  one  volume  In  189S,  have  often 
the  genuine  ballad  note,  and  as  a  writer  of  songs  she  was  eicccd- 
Ingty  auccessfuL  "  Sailing  beyond  Seas  "  and  "  When  Sparrow* 
build  "  in  Supttr  of  Iht  UiU  were  deservedly  among  the  most 
popular  songs  of  the  day;  but  they  share,  with  Ihe  rest  of  her 
work,  the  faults  of  affectalion  and  stilted  phraseology.  Her 
best-knawa  poem  was  the  "  High  Tide  on  the  Coast  of  lincola- 
shire,"  which  reached  the  highest  level  of  eicellence.  The 
blemishes  of  her  style  were  cleverly  indicated  In  a  wcU-knowo 
parody  of  Calveriey's;  a  false  archaism  and  a  deliberate  aasump- 
■  ■  simple  object* 


expression.  Miss  Ingelow  was  a  woman  of  Innk  and  hotpitable 
manners,  with  a  look  of  the  Lady  Bountiful  of  a  country  parish. 
She  had  nothing  of  the  professional  authoress  or  the  "  titenry 
lady  "  about  her,  and,  as  with  characteristic  simplidly  sbe  was 
accustomed  to  say,  waa  no  great  leader.  Hei  temperament 
was  rather  that  ol  the  impravisatore  than  of  the  profeasional 

IHOnfUm,  BEBKRARD  IKVKRni  (1789-1861),  Danish 
poet  and  novelist,  was  bom  at  Toikildstrup,  in  theislandof 
Falsler,  on  the  18th  ol  May  r789.  He  was  educated  at  the 
gtammar  school  at  Slagelse,  and  entered  the  univeisily  of 
Copenhagen  in  igo6.  His  studies  were  inlenupted  by  the 
English  invasion,  and  on  the  first  night  of  the  bombardmeat 
of  the  city  Ingemarm  stood  with  the  young  poet  Blicfaei  00  the 
walls,  while  the  shells  whistled  past  Iheni,  and  comrade)  were 
killed  on  either  side.  AU  his  early  and  unpublished  writings 
were  destroyed  when  the  English  bumcd  the  town.  In  iBi  ■  he 
published  his  first  volume  of  poems,  and  in  181)  hi)  second, 
followed  in  1813  by  a  book  of  lyrics  entitled  Pracitt  and  in  1814 
the  verse  romance.  The  Blaci  KmgkU.  In  iSiJ  he  published 
two  tragedies,  UaanieUo  and  Biama.  followed  by  Tkt  Vtia  la 
like  Dtserl.  The  Shtflierd  of  Toloia,  and  other  romantic  plays. 
After  a  variety  of  publications,  all  very  successful,  he  (ravelled 
in  rSiS  to  Italy.  At  Rome  he  wrote  Tlie  Liieralvn  of  Taiio, 
and  returned  in  i8ig  to  Copenhagen,  In  iSio  he  began  lo 
display  his  real  power  in  a  volume  ol  delightful  lales.  In  iSii 
his  dramatic  career  closed  with  the  production  of  an  unsuccessful 
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comedy,  MagneHsm  in  a  Barber^s  Shop.  In  182a  the  poet  was 
nominated  lector  in  Danish  language  and  literature  at  Sor6 
College,  and  he  now  married.  Valdemar  the  Great  and  kis  Men, 
an  historical  epic,  appeared  in  2824.  The  next  few  years  were 
occupied  with  his  best  and  most  durable  work,  his  four  great 
national  and  historical  novels  of  Valdemar  Seier,  1826;  Erik 
Menved's  Childhood,  1828;  King  Erik,  1833;  and  Prince  OUo 
of  Denmark,  1835.  He  then  returned  to  epic  poetry  in  Queen 
Margard,  1836,  and  in  a  cycle  of  romances,  Holger  Danske,  1837. 
His  later  writings  consist  of  religious  and  sentimental  lyrics, 
epic  poems,  novels,  short  stories  in  prose,  and  fairy  tales.  His 
last  publication  was  The  A  pple  of  Cold,  1856.  In  1846  Ingemann 
was  nominated  director  of  Sor6  College,  a  post  from  which  he 
retired  in  1849.  He  died  on  the  a4th  of  February  1862.  Inge- 
mann enjoyed  during  his  lifetime  a  popularity  unapproached 
even  by  that  of  OhlenschUger.  His  boundless  facility  and 
fecundity,  his  sentimentality,  his  religious  melancholy,  his  direct 
appeal  to  the  domestic  affections,  gave  him  instant  access  to  the 
ear  of  the  public.  His  novels  are  better  than  his  poems;  of 
the  former  the  best  are  those  which  are  directly  modelled 
on  the  manner  of  Sir  Walter  Scott.  As  a  dramatist  he 
outlived  his  reputation,  and  his  unwieldy  epics  are  now  little 
read. 

Ingemann's  works  were  collected  in  41  vols,  at  Copenhagen 
(1843-1865).  His  autobiografrfiy  was  edited  by  Gal^j6t  in  1862: 
hb  correspondence  by  V.  Heise  (1879-1881);  and  his  letters  to 
Gnindtvig  by  S.  Grundtvig  f  1883).  See  also  H.  SchwanenflQgel, 
Ineemanns  tim  og  Digjlning  (1886};  and  Gooig  Brandes,  Essays 
(1889). 

INGBRSOLU    ROBERT    GREBN    (1833-1899),    American 

lawyer  and  lecturer,  was  bom  in  Dresden,  New  York,  on  the 

z  ith  of  August  1833.    His  father  was  a  Congregational  minister, 

who  removed  to  Wisconsin  in  1843  and  to  Illinois  in  1845. 

Robert,  who  had  received  a  good  common-school  education,  was 

admitted  to  the  bar  in  1854,  and  practised  law  with  success  in 

Illinois.    Late  in  1861,  during  the  Civil  War,  he  organized  a 

cavalry  regiment,  of  which  he  was  colonel,  until  captured  at 

Lexington,  Tennessee,  on  the  i8th  of  December  1862,  by  the 

Confederate  cavalry  under  General  N.  B.  Forrest.    He  was 

paroled,  waited  in  vain  to  be  exchanged,  and  in  June  1863 

resigned  from  the  service.    He  was  attorney-general  of  Illinois 

in  1867-1869,  and  in  1876  his  speech  in  the  Republican  National 

Convention,   naming  James  G.  Blaine  for  the   Presidential 

candidate,  won  him  a  national  reputation  as  a  public  speaker. 

As  a  lawyer  he  distinguished  himself  particularly  as  counsel  for 

the  defendants  in  the  "  Star-Route  Fraud  "  trials.    He  was 

most  widely  known,  however,  for  his  public  lectures  attacking 

the  Bible,  and  his  anti-Christian  views  were  an  obstacle  to  his 

political  advancement.    Ingersoll  was  an  eloquent  rhetorician 

rather  than  a  logical  reasoner.    He  died  at  Dobbs  Ferry,  N.Y., 

on  the  2ist  of  July  1899. 

His  fnincipal  lectures  and  speeches  were  published  under  the  titles: 
The  Cods  and  Other  Lectures  (1876):  Some  Mistakes  of  Moses  (1870): 
Prose  Poems  (1884);  Great  Speeches  (1887).  His  lectures,  entitled 
"The  Bible."  "Ghosts,"  and  "Foundations  of  Faith."  attracted 
particular  attention.  His  com|4ete  works  were  published  in  12  vols, 
u  New  York  in  1900. 

INGERSOLL,  a  town  and  port  of  entry  of  Oxford  county, 
Ontario,  Canada,  19  m.  £.  of  London,  on  the  river  Thames 
and  the  Grand  Trunk  and  Canadian  Pacific  railways.  Pop. 
(1901)4572.  The  principal  manufactures  are  agricultural  imple- 
ments, furniture,  pianos  and  screws.  There  is  a  large  export 
trade  in  cheese  and  farm  produce. 

INGHAM,  CHARLES  CROMWELL  (1796-1863),  American 
artist,  was  bom  in  Dublin,  Ireland.  He  was  a  pupil  of  the  Dublin 
Academy,  emigrated  to  the  United  States  at  the  age  of  twenty- 
one,  and  immediately  became  identified  with  the  art  life  of  that 
country,  being  one  of  the  founders  of  the  National  Academy 
of  New  York  in  1936  and  its  vice-president  from  1845  ^^  1850. 
He  i>ainted  portraits  of  the  reigning  beauties  of  New  York  and 
acquired  considerable  reputation,  continuing  to  practise  his 
profession  until  his  death,  in  New  York,  on  the  lotb  of  December 
-86^. 


INGHIRAMI,  the  name  of  an  Italian  noble  family  of  Vokena. 
The  following  are  its  most  important  members: 

ToicMASO  Incrxkami  (1470-1516),  a  humanist,  is  best  knova 
for  his  Latin  orations,  seven  of  which  were  published  in  1777. 
His  success  in  the  part  of  Phaedra  in  a  prcsentatioii  of  Seneca^ 
Hippolytus  (or  Pkaedra)  led  to  his  being  generally  known  as 
Pedra.  He  received  high  honours  from  Alexandw  VL,  Leo  X. 
and  Maximilian  I. 

Francescx)  iNcmxAia  (1772-1846),  a  dfsiingimhed  MxthaeO' 
logist,  fought  in  the  French  wars  (1799),  and  afterwards  devoted 
himself  especially  to  the  study  of  Etruscan  antiquities.  He 
founded  a  college  at  Fiesole  and  collected,  though  withovt  critical 
insight,  a  mass  of  valuable  material  in  his  MomtamenH  e^maM 
(10  vols.,  2820-1827),  GaUeria  omerica  (3  vols.^  1829-1851), 
Pitture  di  vasifiUHi  (1831-1837),  Museo  etmsco  ckhumo  (3  vok, 
Z833),  and  the  incomplete  Storia  detla  Toscaua  (1841-1S45): 
these  works  were  elaborately  illustrated. 

His  brother,  Giovanni  Incbuluo  (1779-1851),  was  aa 
astronomer  of  repute.  He  was  professor  of  astzooomy  at  the 
Institute  fotinded  by  Ximenes  in  Florence  and  published  bcskk 
a  number  of  text-books  Efemeridi  ddP  occuUasio»e  deUe  piccdt 
sieUe  sotto  la  luna  (1809-1830);  Efemeridi  di  Vt 
alP  uso  d^  naviganti  (1821-1824);  TatoU  astnmami 
portatUi (181  x) ;  BasetrigonomOrica misunUa its  Tascamet  (iSxS); 
Carta  topografica  e  geomttrica  delta  Toscana  (1830). 

INGLEBT.  CLEMENT  MANSFIELD  (1823-XS86),  Eb|^ 
Shakespearian  scholar,  was  bom  at  Edg^Mston,  BiraungluuBi, 
on  the  29th  of  October  1823,  the  son  of  a  solicitor.  After  takiag 
his  degree  at  Trim'ty  College,  Cambridge,  he  entered  his  fathers 
office,  eventually  becoming  a  partner.  In  1859  be  abandoBed 
the  law  and  left  Birmingham  to  live  near  London.  He  autzi- 
buted  articles  on  literary,  scientific  and  other  subjects  to  wiooi 
magaxines,  but  from  2874  devoted  himsdf  alniost  cntirdy  u 
Shakespearian  literature.  His  first  work  in  this  field  bad  beea 
an  exposure  of  the  manipulations  of  John  Payne  Coiber,  eocitiBd 
Tke  Skakespeare  Pt^bricatunu  (1859) ;  his  work  as  a 
began  with  The  Still  Lion  (1874),  enlarged  in  the 
into  Shakespeare  Hermeneutics.  In  this  book  many  of  the  then 
existing  difficulties  of  Shakespeare's  text  were  espbcoMd.  la 
the  same  year  (1875)  ^  published  the  Cenimrie  of  Pftjse,  a 
collection  of  references  to  Shakeqicue  and  his  works  betweo 
2592  and  1692.  His  Shakespeare:  the  Mam  amd  the  Book 
published  in  1877-1881;  he  also  wrote  Skakespeart's 
(1882),  in  which  he  suggested  the  disintennent  of  Shakespeare's 
bones  and  an  examination  of  his  skulL  This  soggestioti,  tboe^ 
not  due  to  vulgar  curiosity,  was  regarded,  however,  by  pohcc 
opinion  as  sacrilegious.  He  died  on  the  a6tb  of  September  x8S6. 
at  Ilford,  F.ssex.  Although  Inglebjr's  repatntion  nam  nsa 
solely  on  his  works  on  Shakespeare,  be  wrote  on  raainy  odbs 
subjects.  He  was  the  author  of  hand-books  on  metaphyac  as-i 
logic,  and  made  some  contributions  to  the  study  of  naisai 
science.  He  was  at  one  time  vice-president  of  the  New  Sbakspen: 
Society,  and  one  of  the  original  trustees  of  the  **  Birthplace.'* 

INGLEFIELD,  SIR  EDWARD  AUGUSTUS  (i8x>-iSc4\ 
British  admiral  and  explorer,  was  bom  at  Cheltenham,  on  t^ 
27th  of  March  1820,  and  educated  at  the  Royal  Naval  Cdlege, 
Portsmouth.  His  father  was  Rear-Admiral  S^nr^  Hjod 
Inglcficld  (1783-1848),  and  his  grandfather  fapfwi  jefat 
Nicholson  Inglefield  (i  748-1828),  who  served  .with  Lord  Bo^^ 
against  the  French.  The  boy  went  to  sea  when  fomtccn,  lock 
part  in  the  naval  operations  on  the  Syrian  Coast  in  1840,  acd  a 
1845  was  promoted  to  the  rank  of  commander  for  gaDant  coadsc: 
at  ObUgado.  In  1852  he  commanded  Lady  Franklin's  >avi: 
"  Isabel  "  on  her  cruise  to  Smith  Sound,  and  his  narratrre  of  tK- 
cxpcdition  was  published  under  the  title  of  A  Smatmer  Se^ckfj' 
Sir  John  Franklin  (1853).  He  received  the  gold  medsl  of  iht 
Royal  Geographical  Society  on  his  retum.and  was  givco  cosmj?^ 
of  the  "  Phoenix.*'  in  which  he  made  three  trips  to  the  .Arr  Jk 
bringing  home  part  of  the  Belcher  Arctic  expedilioQ  in  iS^ 
In  that  year  he  was  again  sent  out  on  the  Usl  aUempt  made  by 
the  Admiralty  to  find  Sir  John  Franklin. 

Iq  the  Crimean  War  Captain  In^fidd  took  put  io  the 
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off  Sevastopol.  He  w«s  knighted  in  1877,  and  nominated  a 
Knight  Commander  of  the  Bath  ten  years  later.  He  was  pro- 
moted admiral  in  1879.  Besides  being  an  excellent  marine 
artist,  he  was  the  inventor  of  the  hydraulic  steering  gear  and  the 
Inglefidd  anchor.  He  died  on  the  5th  of  September  1894.  His 
son.  Captain  Edward  Fitzmaurice  Inglefield  (b.  x86i),  became 
secretary  of  Lloyds  in  1906.  Sir  Edward  Inglefield's  brother, 
Rear-Admiral  V.  O.  Inglefield,  was  the  father  of  Rcar-Admiral 
Frederick  Samuel  Inglefield  (b.  1854),  director  of  naval  intelli- 
gence in  X902-1904,  and  of  two  other  sons  distinguished  as 
soldiers. 

INGLE-NOOK  (from  Lat.  ignicvlus,  dim.  of  ignis,  fire),  a 
corner  or  seat  by  the  fireside,  within  the  chimney-breast.  The 
open  Tudor  or  Jacobean  fire-place  was  often  wide  enough  to 
admit  of  a  wooden  settle  being  placed  at  each  end  of  the  embrasure 
of  which  it  occupied  the  centre,  and  yet  far  enough  away  not  to 
be  inconveniently  hot.  This  was  one  of  the  means  by  which 
the  builder  sought  to  avoid  the  draughts  which  must  have  been 
extremely  frequent  in  old  houses.  English  literature  is  full  of 
references,  appredatory  or  regretful,  to  the  cosy  ingle-nook  that 
was  killed  by  the  adoption  of  smdl  grates.  Modem  English 
and  American  architects  are,  however,  fond  of  devising  them  in 
bouses  designed  on  ancient  models,  and  owners  of  old  buildings 
frequently  remove  the  modem  grates  and  restore  the  original 
arrangement. 

INCUS.  SIR  JOHN  BARDLET  VTILIIOT  (18x4-1862),  British 
major-general,  was  bom  in  Nova  Scotia  on  the  xsth  of  November 
18x4.  His  father  was  the  third,  and  his  grandfather  the  first, 
bishop  of  that  colony.  In  X833  he  joined  the  3  and  Foot,  in  which 
all  his  regimental  service  was  pa^ed.  In  1837  he  saw  active 
service  in  Canada,  and  in  X848-1849  in  the  Punjab,  being  in 
command  at  the  storming  of  Mooltan  and  at  the  battle  of  Gujrat. 
In  1857,  on  the  outbreak  of  the  Indian  Mutiny,  he  was  in 
command  of  his  r^mcnt  at  Lucknow.  Sir  Henry  Lawrence 
being  mortally  wounded  during  the  siege  of  the  residency, 
Inglis  took  command  of  the  garrison,  and  maintained  a  successful 
defence  for  87  days  against  an  overwhelming  force.  He  was 
promoted  to  major-general  and  made  K.C.B.  After  further 
active  service  in  India,  he  was,  in  i36o,  given  command  of  the 
British  troops  in  ihe  Ionian  Islands.  He  died  at  Hamburg  on 
the  a7th  of  September  X862. 

nCGUS.  SIR  WILUAM  (1764-1835),  British  soldier,  was  bora 
in  1764,  a  member  of  an  old  Roxburghshire  family.  He  entered 
the  army  in  X78X.  After  ten  years  in  America  he  served  in 
Flanders,  and  in  X796  took  part  in  the  capture  of  St  Lucia. 
Ia  1809  he  commanded  a  brigade  in  the  Peninsula,  taking  part 
in  the  battle  of  Busaco  (x8io)  and  the  first  siege  of  Badajos. 
At  Alboera  his  regiment,  the  57th,  occupied  a  most  important 
position,  and  was  exposed  to  a  deadly  fire.  "  Die  hard!  Fifty- 
Seventh,"  cried  Inglis,  "  Die  hard  1 "  The  regiment's  answer 
has  gone  down  to  history.  Out  of  a  total  strength  of  579,  23 
officers  and  415  rank  and  file  were  killed  and  wounded.  Inglis 
himself  was  wounded.  On  recovering,  he  saw  further  Peninsular 
tervice.  In  two  engagements  his  horse  was  shot  tmder  him. 
His  services  were  rewarded  by  the  thanks  of  parliament  and  in 
1825  he  became  lieutenant-general,  and  was  made  a  K.C.B. 
After  holding  the  goveraonhips  of  Kinsale  and  Cork,  he  was, 
in  1850,  appointed  colonel  of  the  57th.  He  died  at  Ramsgate 
on  the  39th  of  November  1835. 

OfOOUTADT*  a  fortified  town  of  Germany,  in  the  kingdom 
of  Bavaria,  on  the  left  bank  of  the  Danube  at  its  confluence 
witii  the  Schutter,  52  m.  north  of  Munich,  at  the  junction  of 
the  main  lines  of  railway,  Munich,  Bamberg  and  Regensburg- 
Augsborg.  Pop.  (1900)  22,207  The  principal  buildings  are 
the  old  palace  of  the  dukes  of  Bavaiia-Ingolstadt,  now  used  as 
an  arsenal;  the  new  palace  on  the  Danube;  the  remains  of 
the  earliest  Jesuits'  college  in  Germany,  founded  in  issS't  the 
former  university  buildings,  now  a  school;  the  theatre;  the 
large  Gothic  Frauenkirche,  founded  in  X42S,  with  two  massive 
towers,  containing  several  interesting  monuments,  among  them 
the  tomb  of  Dr  Eck,  Luther's  opponent;  the  Franciscan  convent 
ftnd  nunneiy;  and  several  other  churches  and  hospitals.    Ingol- 


stadt  possesses  several  technical  and  other  schools.  In  1472 
a  university  was  founded  in  the  town  by  the  Bavarian  duke, 
Louis  the  Rich,  which  at  the  end  of  the  x6th  century  was 
attended  by  4000  students.  In  1800 it  was  removed  to  Landshut, 
whence  it  was  transferred  to  Munich  in  1826.  Its  newer  public 
buildings  include  an  Evangelical  church,  a  civil  hospital,  an 
arsenal  and  an  orphanage.  The  industries  axe  cannon-founding, 
manufacture  of  gunpowder  and  cloth,  and  brewing. 

Ingolstadt,  known  as  Aurtaium  or  Ckrysopolis,  was  a  royal 
villa  in  the  beginning  of  the  9th  century,  and  received  its  charter 
of  civic  incorporation  before  1255.  After  that  date  it  grew  in 
importance,  and  became  the  capital  of  a  dukedom  which  merged 
in  that  of  Bavaria-Munich,  llie  fortifications,  erected  in  1539, 
were  put  to  the  test  during  the  contests  of  the  Reformation  period 
and  in  the  Thirty  Years'  War.  Gustavus  Adolphus  vainly 
besieged  Ingolstadt  in  1632,  when  Tilly,  to  whom  there  is  a 
monument  in  the  Frauenkirche,  Uy  mortally  wounded  within 
the  walls.  In  the  War  of  the  Spanish  Succession  it  was  besieged 
by  the  margrave  of  Baden  in  1704.  In  1743  it  was  surrendered 
by  the  French  to  the  Austrians,  and  in  x8oo,  after  three  months' 
siege,  the  French,  under  General  Moreau,  took  the  town,  and  dis- 
mantled the  fortifications.  They  were  rebuilt  on  a  much  larger 
scale  under  King  Louis  I.,  and  since  1870  Ingolstadt  has  ranked 
as  a  fortress  of  the  first  class.  In  1872  even  more  important 
fortifications  were  constructed,  which  include  t6tes-de-pont 
with  round  towers  of  massive  masonry,  and  the  redoubt  Tilly 
on  the  right  bank  of  the  river. 

See  Gerstner,  CeschickU  der  Stadt  Ingcistadt  (Munich,  i8S3);  and 
Prantl,  CeschichU  der  Ludwig  Maximilians  VnifasiUU  (Munich, 
1873). 

INGOT,  originally  a  mould  for  the  casting  of  metals,  but  now 
a  mass  of  metal  cast  in  a  mould;  and  particularly  the  small 
bars  of  the  precious  metals,  cast  in  the  shape  of  an  oblong 
brick  or  wedge  with  slightly  sloping  sides,  in  which  form  gold 
and  silver  are  handled  as  bullion  at  the  Bank  of  England  and 
the  Mint.  Ingots  of  varying  sizes  and  shapes  are  cast  of  other 
metals,  and  "  ingot-steel "  and  "  ingot-iron  "  are  technical 
terms  in  the  manufacture  of  iron  and  steel  (see  Iron  and  Steel). 
The  word  b  obscure  in  origin.  It  occurs  in  Chf  ucer  ("  The  Canon's 
Yeoman's  Tale  ")  as  a  term  of  alchemy,  in  the  original  sense  of  a 
mould  for  casting  metal,  and,  as  the  New  English  Dictionary 
points  out,  an  English  origin  for  such  a  term  is  unlikely.  It 
may,  however,  be  derived  from  in  and  the  O.  Eng.  giotan 
to  pour;  cf.  Ger.  giessen  and  Einguss,  a  mould.  The  Fr. 
lingotf  with  the  second  English  meaning  only,  has  been  taken 
as  the  origin  of  "  ingot "  and  derived  from  the  Lat.  lingua, 
tongue — with  a  supposed  reference  to  the  shape.  This  deriva- 
tion is  wrong,  and  French  etymologists  have  now  accepted  the 
English  origin  for  the  word,  lingoi  having  coalesced  from  Vingol. 

INGRAM,  JAMBS  (1774-X850),  English  antiquarian  and 
Anglo-Saxon  scholar,  was  bom  near  Salisbury  on  the  sxst  of 
December  x  7  74.  He  was  educated  at  Warminster  and  Winchester 
schools  aqd  at  Trinity  College,  Oxford,  of  which  he  became  a 
fellow  in  1803.  From  1803  to  x8o8  he  was  Rawllnsonian  professor 
of  Anglo-Saxon  at  Oxford,  and  in  1824  was  made  President 
of  Trinity  College  and  D.D.  His  time,  however,  was  principally 
spent  in  antiquarian  research,  and  especially  in  the  study  of 
Anglo-Saxon,  in  which  field  he  was  the  pre-eminent  scholar 
of  his  time.  He  published  in  X823  an  edition  of  the  Saxon 
Chronicle.  His  other  works  include  admirable  Memorials  of 
Oxford  (X832-1837),  and  The  Church  in  the  Middle  Centuries 
(X842).    He  died  on  the  5th  of  September  x8so. 

INGRAM,  JOHN  REUS  (X823-X907),  Irish  scholar  and 
economist,  was  bom  in  Co.  Donegal,  Ireland,  on  the  7th  of 
July  X823.  Educated  at  Newry  School  and  Trinity  College, 
Dublin,  he  was  elected  a  fellow  of  his  college  in  1846.  He  held 
the  professorship  of  Oratory  and  English  Literature  in  Dublin 
University  from  1852  to  x866,  when  he  became  regius  professor 
of  Greek.  In  1879  ^^  ^u  appointed  librarian.  Ingram  was 
remarkable  for  his  versatiUty.  In  hb  undergraduate  days  he 
had  written  the  well-known  poem  "  Who  fears  to  speak  of  Ninety- 
eight  ?  "  and  hb  Sonnets  and  other  Poems  (xgoo)  reveal  the 
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poetic  sense.  He  contributed  many  important  papers  to  mathe- 
matical societies  on  geometrical  analysis,  and  did  much  useful 
work  in  advancing  the  science  of  classical  etymology,  notably 
in  his  Greek  and  Lalin  Elymohgy  in  England,  The  Etymology  of 
Idddell  and  ScoU,  His  philosophical  works  include  Outiines  of 
the  History  of  Rdipon  (1900),  Human  Nature  and  Morals 
according  to  A.  Comte  (1901),  Practical  Morals  (1904),  and  the 
Pinal  Transition  (1905).  He  contributed  to  the  9th  edition  of 
the  Encyclopaedia  Britannica  an  historical  and  biographical 
article  on  political  economy,  which  was  transUted  into  nearly 
every  European  language.  His  History  of  Slavery  and  Serfdom 
was  also  written  for  the  9th  edition  of  the  Encyclopaedia  Britan- 
nica.   He  died  in  Dublin  on  the  i8th  of  May  1907. 

INGRES,  JBAH  AUGOSTB  DOMIMIQUB  (1780-1867).  French 
painter,  was  bom  at  Montauban,  on  Uie  39tb  of  August  1780. 
His  father,  for  whom  he  entertained  the  most  tender  and  respectful 
affection,  has  described  himself  as  scul^eur  en  pldtre;  he  was, 
however,  equally  ready  to  execute  every  other  kind  of  decorative 
work,  and  now  and  again  eked  out  his  living  by  taking  portraits 
or  obtained  an  engagement  as  a  violin-player.  He  brought  up 
his  son  to  command  the  same  varied  resources,  but  in  consequence 
of  certain  early  successes — ^the  lad's  performance  of  a  concerto 
of  Viotti's  was  applauded  at  the  theatre  of  Toulouse — ^his 
attention  was  directed  chiefly  to  the  study  of  music.  At  Toulouse, 
to  which  place  his  father  had  removed  from  Montauban  in  1792, 
Ingres  had,  however,  received  lessons  from  Joseph  Roques,  a 
painter  whom  he  quitted  at  the  end  of  a  few  months  to  become 
a  pupil  of  M.  Vigan,  professor  at  the  academy  of  fine  arts  in  the 
same  town.  From  Vigan,  Ingres,  whose  vocation  became 
day  by  day  more  distinctly  evident,  passed  to  M.  Briant,  a 
landscape-painter  who  insisted  that  his  pupil  was  specially 
gifted  by  nature  to  follow  the  same  line  as  himself.  For  a  while 
Ingres  obeyed,  but  he  had  been  thoroughly  aroused  and  en- 
lightened as  to  his  own  objects  and  desires  by  the  sight  of  a  copy 
of  Raphael's  "  Madonna  della  Sedia,"  and,  having  ended  his  con- 
nexion with  Briant,  he  started  for  Paris,  where  he  arrived  about 
the  dose  of  1 796.  He  was  then  admitted  to  the  studio  of  David, 
for  whose  lofty  standard  and  severe  principles  he  always  retained 
a  profound  appreciation.  Ingres,  after  four  years  of  devoted 
study,  during  which  (1800)  he  obtained  the  second  place  in  the 
yearly  competition,  finally  carried  off  the  Grand  Prix  (1801). 
The  work  thus  rewarded — the  "  Ambassadors  of  Agamemnon  in 
the  Tent  of  Achilles  "  (£cole  des  Beaux  Arts) — was  admired 
by  Flaxman  so  much  as  to  give  umbrage  to  David,  and  was 
succeeded  in  the  following  year  (1802)  by  the  execution  of  a 
"  Girl  after  Bathing,"  and  a  woman's  portrait;  in  1804  Ingres 
exhibited  "  Portrait  of  the  First  Consul "  {Mus6c  de  U6ge), 
and  portraits  of  his  father  and  himself;  these  were  followed  in 
1806  by  "  Portrait  of  the  Emperor  "  (Invalides),  and  portraits 
of  M,  Mmc,  and  Mile  Riviere  (the  first  two  now  in  the  Louvre). 
These  and  various  minor  works  were  executed  in  Paris  (for  it 
was  not  until  1809  that  the  state  of  public  affairs  admitted  of  the 
re-establishment  of  the  Academy  of  France  at  Rome),  and  they 
produced  a  disturbing  impression  on  the  public.  It  was  dear 
that  the  artist  was  some  one  who  must  be  counted  with;  his 
talent,  the  purity  of  his  line,  and  his  power  of  literal  rendering 
were  generally  acknowledged;  but  he  was  reproached  with 
a  desire  to  be  singular  and  extraordinary.  "  Ingres,"  writes 
Frau  v.  Hastfer  {Leben  und  Kunst  in  Paris,  1806)  "  wird  nach 
Ilalien  gehen,  tmd  dort  wird  er  vielleicht  vergessen  dass  er  zu 
etwas  Grossem  geboren  ist,  und  wird  eben  darum  ein  hohes  Zid 
erreichen."  In  this  spirit,  also,  Chaussard  violently  attacked 
his  "  Portrait  of  the  Emperor  "  {Pausanias  Pran^ais,  1806), 
nor  did  the  portraits  of  the  Riviere  family  escape.  The  points 
on  which  Chaussard  justly  lays  stress  are  the  strange  discordances 
of  colour — such  as  the  blue  of  the  cushion  against  which  Mme 
Rividre  leans,  and  the  want  of  the  rdief  and  warmth  of  life, 
but  he  omits  to  touch  on  that  grasp  of  his  subject  as  a  whole, 
shown  in  the  portraits  of  both  husband  and  wife,  which  already 
:«vid^ces  the  strength  and  sincerity  of  the  passionless  point  of 
(view  which  marks  all  Ingres's  best  productions.  The  very  year 
fter  his  arrival  in  Rome  (x8o8)  Ingres  produced  "  Oedipus  and 


the  Sphinx"  (Louvre;  lithographed  by  Sndre,  cnyared  by 
Gailbird),  a  work  which  proved  him  in  the  full  possessioo  q£  kLs 
mature  powers,  and  b^an  the"  Venus  Anadyomme  *'  (Coilectioa 
Rieset;  engraving  by  Pollet),  completed  forty  yeazs  later,  asd 
exhibited  in  1855.  These  works  were  followed  by  some  of  his 
best  portraiu,  that  of  M.  Bochet  (Louvre),  and  that  of  Mme  U 
Comtesse  de  Toumon,  mother  of  the  prefect  of  the  depnxtxnesA 
of  the  Tiber;  in  x8ii  he  finished  "Jupiter  and  Tbetis,**  aa 
immense  canvas  now  in  the  Mus£e  of  Aix;  in  x8ia  "  Raxnafaa 
and  Acron  "  (£cole  des  Beaux  Arts),  and  "  Viipl  reading  the 
Aeneid  " — a  composition  very  different  from  the  verskm  of  k 
which  has  become  popular  tbrough  the  engraving  exccnted  by 
Pradier  in  1832.  Tbt  original  woric,  execnted  for  a  bedcbaraber 
in  the  Villa  Aldobrandini-MioOis,  contained  neither  the  figures 
of  Maecenas  and  Agrippa  nor  the  statue  of  MarceUns;  and 
Ingres,  who  had  obtained  possession  of  it  dudng  his  secood  suy 
in  Rome,  intended  to  comfJete  it  with  the  additiaiis  made  Us 
engraving.  But  he  never  got  beyond  the  stage  of  pRpantksa, 
and  the  picture  left  by  him,  togeUwr  with  vaxioiis  ocher  studies 
and  sketches,  to  the  Mus£e  of  his  native  town,  remains  hatf 
destroyed  by  the  process  meant  for  its  xcgeneratiaa.  The 
"  Virga  "  was  foUowed  by  the  "  Betrothal  of  R^thad,"  a  smafi 
painting,  now  lost,  executed  for  Queen  Caroline  of  Naples; 
"  Don  Pedro  of  Toledo  Kissing  the  Sword  of  Henry  I V.**  (CoOec- 
tion  I>eymi6;  Montauban),  exhibited  at  the  Sakn  oif  1814, 
together  with  the  "  ChapeOe  Sistine"  (Collection  Legestd; 
lithographed  by  Sudre),  and  the  "  Grande  Odalisque  *'  (CoUectiao 
Seillidre;  lithographed  by  Sudre).  In  18x5  Ingres  cncuted 
"  Raphad  and  the  Fomarina  "  (Collection  Mme  N.  de  Rothschild; 
engraved  by  Pradier);  in  x8x6  "  Aretin  "  and  the  "  Envoy  of 
Chades  V."  (Collection  Schroth),  and  "  Aretin  and  Tiatoret  * 
(Collection  Schroth) ;  in  18x7  the  "  Death  of  Leonardo"  (engraved 
by  Richomme)  and  "  Henry  IV.  PUying  with  his  CfaildreD  " 
(engraved  by  Richooune),  both  of  which  works  were  commissiaas 
from  M.  le  Comte  de  Blacas,  then  ambassador  of  France  at  the 
Vatican.  '*  Roger  and  Angeliqne "  (Louvre;  lithographed 
by  Sudre),  and  "  Francesca  di  Rimini "  (Mus£e  of  Angss; 
lithographed  by  Aubry  Lecomte),  were  oompieled  ia  18x9.  axtd 
followed  in  1820  by  "  Christ  giving  the  Keys  to  Peter  '*  (Louvre -. 
In  X815,  also,  Ingres  had  made  many  projects  for  treating  a 
subject  from  the  life  of  the  celebrated  duke  of  Alva,  a  conuaisscca 
from  the  family,  but  a  loathing  for  **  cet  horriUe  homme  " 
grew  upon  him,  and  finaOy  he  abandoned  the  task  and  entered 
in  his  diary — "  J'^tais  forc£  par  la  n£cessit6  de  peiadre  oa  pared 
tableau;  Dieu  a  voulu  qu'U  rest&t  en  6bauche.'*  DoiiBg  aS 
these  years  Ingres's  reputation  in  France  did  not  iir*"*** 
The  interest  which  his  "  Chapdle  Sistine  "  had  aroosed  at  the 
Salon  of  X814  soon  died  away;  not  only  was  the  public  ixidifferest. 
but  amongst  his  brother  artists  Ingres  found  scant  recogaitioc 
The  strict  classicists  looked  upon  him  as  a  renegade,  and  strangely 
enough  Delacroix  and  other  pupib  of  Gu6rin — the  leaden  d 
that  romantic  movement  for  whidi  Ingres,  throag^hout  kii 
long  life,  always  expressed  the  deepest  abhorrence — alcNM  seea 
to  have  been  sensible  of  his  merits.  The  weight  of  poverty. 
too,  was  hard  to  bear.  In  18x3  Ingres  had  married;  his  narrixfe 
had  been  arranged  for  him  with  a  young  woman  who  case 
in  a  business-like  way  from  Montauban,  on  the  strength  ei  ibe 
representations  of  her  friends  in  Rome.  Mme  Ingres  speedi> 
acquired  a  faith  in  her  husband  which  enabled  her  to  combat  wnk 
heroic  courage  and  patience  the  difficulties  which  beset  ther 
common  existence^  and  which  were  increased  by  their  reaaot-a: 
to  Florence.  There  Bartolini,  an  old  friend,  had  hoped  that  Ingres 
might  have  materiaUy  bettered  his  position,  axtd  that  he  at:;H: 
have  aroused  the  Florentine  school — a  weak  offshoot  from  thii 
of  David — ^to  a  sense  of  its  own  shortcomings.  These  espccti- 
tions  were  dis^pmnted.  The  good  offices  of  Bartolini.  and  •:* 
one  or  two  other  persons,  could  only  alleviate  the  nuseries  c« 
this  stay  in  a  town  where  Ingres  was  all  but  deprived  of  tkr 
means  of  gaining  daily  bread  by  the  making  of  those  ssuj 
portraits  for  the  execution  of  which,  in  Rome,  his  pencS  had  tvR 
constantly  in  request.  Before  his  departure  he  had,  hovr^-sr 
been  conmiissioned  to  paint  for  M.  de  Pastoret  the  "  Eati?  ot 
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Charles  V.  into  Paris,"  and  M.  de  Pastoret  now  obtained  an 
order  for  Ingres  from  the  Administration  of  Fine  Arts;  be  was 
directed  to  treat  the  "  Vceu  de  Louis  XIII."  for  the  cathedral  of 
Montauban.  This  work,  exhibited  at  the  Salon  of  1824,  met  with 
universal  approbation:  even  those  sworn  to  observe  the  un- 
adulterated precepts  of  David  found  only  admiration  for  the 
"  Vceu  de  Louis  XIII."    On  his  return  Ingres  was  received  at 
Montauban   with   enthusiastic   homage,    and   found   himself 
celebrated  throughout  France.    In  the  following  year  (182s) 
he  was  elected  to  the  Institute,  and  his  fame  was  further  extended 
in  1826  by  the  publication  of  Sudre's  lithograph  of  the  "  Grande 
Odalisque,"  which,  having  been  .scorned  by  artists  and  critics 
alike  in  1819,  now  became  widely  popular.    A  second  commission 
from  the  government  called  forth  the  "  Apotheosis  of  Homer," 
v^hich,  replaced  by  a  copy  in  the  decoration  of  the  ceiling  for 
which  it  was  designed,  now  hangs  in  the  galleries  of  the  second 
storey  of  the  Louvre.    From  this  date  up  till  1834  the  studio  of 
Ingres  was  thronged,  as  once  had  been  thronged  the  studio  of 
David,  and  he  was  a  recognized  chef  d^icde.    Whilst  he  taught 
with  despotic  authority  and  adniirable  wisdom,  he  steadily 
worked;  and  when  in  1834  he  produced  his  great  canvas  of  the 
**  Martyrdom  of    Saint    Symphorien "  (cathedral  of  Autun; 
fithograpbed  by  Trichot-Gameri),  it  was  with  angry  disgust 
and  resentment  that  he  found  his  work  received  with  the  same 
doubt  and  indifference,  if  not  the  same  hostility,  as  had  met 
his  earlier  ventures.    The  suffrages  of  his  pupils,  and  of  one  or 
two    men — like    Decampsr— of    undoubted    abiUty,    could  not 
soften  the  sense  of  injury.    Ingres  resolved  to  work  no  longer 
for  the  public,  and  gladly  availed  himself  of  the  opportunity  to 
return  to  Rome,  as  director  of  the  £cole  de  France,  in  the 
room  of  Horace  Vemet.    There  he  executed  "  La  Vierge  k 
I'Hoetie  "  (Imperial  collections,  St  Petersburg),  "  Stratonice," 
*'  Fbrtrait  of  Cherubinl  "  (Louvre),  and  the  "  Petite  Odalisque  " 
for  M.  Marootte,  the  faithful  admirer  for  whom,  in  i8r4,  Ingres 
had    painted    the    "  Chapelle    Sistine."    The    "Stratonice," 
executed  for  the  duke  of  Orleans,  had  been  exhibited  at  the 
Palais  Royal  for  several  days  after  its  arrival  in  France,  and  the 
beauty  of  the  composition  produced  so  favourable  an  impression 
that,  on  his  return  to  Paris  in  1841,  Ingres  found  himself  received 
with  an  the  deference  that  he  felt  to  be  his  due.    A  portrait  of  tho 
purchaser  of  "  Stratonice  "  was  one  of  the  first  works  executed 
after  his  return;  and  Ingres  shortly  afterwards  began  the  decora- 
tions of  the  great  hall  in  the  Ch&teau  de  Dampierre,  which, 
unfortunately  for  the  reputation  of  the  painter,  were  begun  with 
an  ardour  which  gradually  slackened,  until  in  1849  Ingres, 
having  been  further  discouraged  by  the  loss  of  his  faithful  and 
courageous  wife,  abandoned  aU  hope  of  their  completion,  and 
the  contract  with  the  due  de  Luynes  was  finally  cancelled. 
A  miiwr  work,  "  Jupiter  and  Antiope,"  marks  the  year  x8^i, 
but  Ingres's  next  considerable  undertaking  {1853)  was  the 
*'  Apotheosis  of  Napoleon  I.,"  painted  for  the  ceiling  of  a  hall 
ID  the  H6tel  de  Ville;  "Jeanne  d'Arc"  (Louyre)  appeared 
in  1854;  and  in  1855  Ingres  consented  to  resdnd  the  resolution, 
oMre  or  less  strictly  kept  since  x834,in  favour  of  the  International 
ExfaibitioD,  where  a  room  was  reserved  for  his  works.    Prince 
Napoleon,  president  of  the  jury,  proposed  an  exceptional  recom- 
pense for  their  author,  and  obtained  from  the  emperor  Ingres*s 
nomination  as  grand  officer  of  the  Legion  of  Honour.    With 
renewed  confidence  Ingres  now  took  up  and  completed  one  of 
his  most  dianning  productions — "La  Source"  (Louvre),  a 
figure  of  which  he  had  painted  the  torso  in  1833,  and  which  seen 
with  other  works  in  London  (1862)  there  renewed  the  general 
sentiment  of  admiration,  and  procured  him,  from  the  imperial 
government,  the  dignity  of  senator.    After  the  completion  of 
**  La  Source,"  the  principal  works  produced  by  Ingres  were  with 
one  or  two  exceptions  ("  Moliire  "  and  "  Louis  XIV.,"  presented 
to  the  Thatre  Francais,  1858;  "  Le  Bain  Turc,"  1859),  of  a 
religious  character;  "  La  Viexge  de  1' Adoption,"  1858  (painted 
for   MQm  Rolaad-Gosiclin),    was  followed   by  "La  Vietge 
Cooronnie "  (painted  for  Mme  la  Baronne  de  Larinthie)  and 
*'La  Vioie  aox  Enfans"  (Collection  BUnc);  in  1859  these 
were  kflowed  1^  repetitions  of  "  La  Vierge  i  THostie  ";  and 


in  1862  Ingres  completed  "  Christ  and  the  Doctors  "  (Mus£e 
Montauban),  a  work  commissioned  many  years  before  by  (^ueen 
Marie  Am^lie  for  the  chapel  of  Bizy. 

On  the  17th  of  January  1867  Ingres  died  in  his  eighty-dghth 
year,  having  preserved  Ids  faculties  in  wonderful  perfection  to 
the  last.  For  a  moment  only — ^at  the  time  of  the  execution  of 
the  "  Bain  Turc,"  which  Prince  Napoleon  was  fain  to  exchange 
for  an  early  portrait  of  the  master  by  himself— Ingres's  powers 
had  seemed  to  faO,  but  he  recovered,  and  showed  in  his  last 
years  the  vigour  which  marked  his  early  maturity.  It  is, 
however,  to  be  noted  that  the  "  Saint  Symphorien  "  exhibited 
in  1834  closes  the  list  of  the  woriu  on  which  his  reputation  will 
chiefly  rest;  for  "  La  Source,"  which  at  first  sight  seems  to  be 
an  exception,  was  painted,  all  but  the  head  and  the  extremities, 
in  182 1 ;  and  from  those  who  knew  the  work  well  in  its  incomplete 
state  we  learn  that  the  after-painting,  necessary  to  fuse  new 
and  old,  ladced  the  vigour,  the  precision,  and  the  something 
like  touch  which  distinguished  the  original  execution  of  the 
torso.  Touch  was  not,  indeed,  at  any  time  a  means  of  expression 
on  which  Ingres  seriously  calculated;  his  constant  employment 
of  local  tint,  in  mass  but  faintly  modelled  in  light  by  half  tones, 
forbade  recourse  to  the  shifting  effects  of  colour  and  light  on 
which  the  Romantic  school  depended  in  indicating  those  fleeting 
aspects  of  things  which  th^  rejoiced  to  put  on  canvas; — their 
methods  would  have  disturbed  the  calculations  of  an  art  wholly 
based  on  form  and  line.  Except  in  his  "  Sistine  Chapel,"  and 
one  or  two  slighter  pieces,  Ingres  kept  himself  free  from  any 
preoccupation  as  to  depth  and  force  of  colour  and  tone;  driven, 
probably  by  the  excesses  of  the  Romantic  movement  into  an 
attitude  of  stricter  protest,  "  ce  que  Ton  salt "  he  would  repeat, 
"  il  faut  le  savoir  r£p6e  k  la  main."  Ingres  left  himself  therefore, 
in  dealing  with  crowded  compositions,  such  as  the  "  Apotheosis 
of  Homer  "  and  the  "  Martyrdom  of  Saint  Symphorien,"  without 
the  means  of  producing  the  necessary  unity  of  effect  which  had 
been  employed  in  due  measure— as  the  Stanze  of  the  Vatican 
bear  witness — ^by  the  very  master  whom  he  most  deeply  rever- 
enced. Thus  it  came  to  pass  that  in  subjects  of  one  or  two 
.figures  Ingres  showed  to  the  greatest  advantage:  in  "  Oedipus," 
in  the  "  Giri  after  Bathing,"  the  "  Odalisque  "  and  "  La  Source  " 
— subjects  only  animated  by  the  consciousness  of  perfect  physical 
well-being— we  find  Ingres  at  his  best.  One  hesitates  to  put 
"  Roger  and  Angelique  "  upon  this  list,  for  though  the  female 
figxure  shows  the  finest  qualities  of  Ingres's  work, — deep  study 
of  nature  in  her  purest  forms,  perfect  sincerity  of  intention 
and  power  of  mastering  an  ideal  conception — ^yet  side  by  side 
with  these  the  efligy  of  Roger  on  his  hippogriff  bears  witness 
that  from  the  passionless  point  of  view,  which  was  Ingres's 
birthright,  the  weird  creatures  of  the  fancy  cannot  be  seen. 

A  eraphic  account  of  "  Ingres,  sa  vie  et  Mt  travaux,"  and  a 
complete  catalogue  of  hb  works,  were  published  by  M.  DeUborde  in 
1870,  and  dedicated  to  Mme  Ingres.  nU  Ramcl,  Ingres's  devoted 
second  wife,  whom  he  married  in  1852.  Allusions  to  the  painter's 
earl)r  days  will  be  found  in  Deldcluze'c  Louis  David',  and  amongst 
less  important  notices  may  be  cited  that  by  Th^ophile  Silvestre  in 
his  senes  of  living  artists.  Most  of  Ingres's  important  works  are 
engraved  in  the  oMlectton  brought  out  by  Magimel.       (E.  F.  S.  D.) 

•  INGRESS  (Lat  ingressus,  going  in),  entrance  as  opposed  to 
exit  or  egress;  in  astronomy,  the  apparent  entrance  of  a  smaller 
body  upon  the  disk  of  a  larger  one,  as  it  passes  between  the  latter 
and  the  observer;  in  this  sense  it  is  applied  especially  to  the 
begixming  of  a  transit  of  a  satellite  of  Jupiter  over  the  disk  of 
the  planet. 

INHAMBANB;  a  seaport  of  Portuguese  East  Africa  in  23*  50'  S., 
35°  25'  E.  The  town,  which  enjoys  a  reputation  for  healthiness, 
is  finely  situated  on  the  bank  of  a  river  of  the  same  name  which 
empties  into  a  bay  also  called  Inhambane.  Next  to  Mosambique 
Inhambane,  which  dates  from  the  midcUe  of  the  x6th  century, 
is  architecturally  the)  most  important  town  in  Portuguese  East 
Africa.  The  chief  buildings  are  the  fort,  churches  and  mosque. 
The  principal  church  is  built  with  stone  and  marble  brought 
from  Portugal  The  population,  about  4000  in  1909,  is  of  a 
motley  character:  Portuguese  and  other  Europeans,  Arabs, 
Banyans,  half-castes  and  negroes.    Its  commerce  was  formeriy 
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mostly  in  ivory  and  slaves.'  In  1834  Inhambane  was  taken  and 
all  its  inhabitants  save  ten  killed  by  a  Zulu  horde  under  Manikusa 
(see  Gazaland).  It  was  not  until  towards  the  close  of  the  19th 
century  that  the  trade  of  the  town  revived.  The  value  of  ex- 
ports and  imports  in  1907  was  about  £150,000.  The  chief 
exports  are  wax,  rubber,  mafureira  and  other  nuts,  mealies 
and  sugar.  Cotton  goods  and  cheap  wines  (for  consumption 
by  natives)  are  the  principal  imports.  The  harbour,  about 
9  m.  long  by  5  wide,  accommodates  vessels  drawing  zo  to  la 
ft.  of  water.  The  depth  of  water  over  the  bar  varies  from  17 
to  38  ft.,  and  large  vessels  discharge  into  and  load  from  lighters. 
Inhambane  is  the  natural  port  for  the  extensive  and  fertile  d^trict 
between  the  Limpopo  and  Sabi  rivers.  This  region  is  the  best 
recruiting  ground  for  labourers  in  the  Rand  gold  mines.  Mineral 
oils  have  been  found  within  a  short  distance  of  the  port. 

INHERITANCE.  In  English  law,  inheritance,  heir  and  other 
kindred  words  have  a  meaning  very  different  from  that  of  the 
Latin  haerest  from  which  they  are  derived.  In  Roman  law  the 
heir  or  heirs  represented  the  entire  legal  personality  of  the 
deceased — his  universum  jtu.  In  English  law  the  heir  is  simply 
the  person  on  whom  the  real  property  of  the  deceased  devolves 
by  operation  of  law  if  he  dies  intestate.  *  He  has  nothing  to  do 
as  heir  with  the  personal  property;  he  is  not  appointed  by  will; 
and  except  in  the  ca&e  of  coparceners  he  is  a  single  individual. 
The  Roman  kaeres  takes  the  whole  estate;  his  appointment 
may  or  may  not  be  by  testament;  and  more  persons  than  one 
may  be  associated  together  as  heirs. 

Hie  devolution  of  an  inheritance  in  England  is  now  regulated 
by  the  rules  of  descent,  as  altered  by  the  Inheritance  Act  1833, 
amended  by  the  Law  of  Property  Amendment  Act  1859. 

I.  The  first  rule  is  that  inheritance  shall  descend  to  the  issue 
of  the  last  "  purchaser.'*  A  purchaser  in  law  means  one  who 
acquires  an  estate  otherwise  than  by  descent,  e.g.  by  will,  by 
gratuitous  gift,  or  by  purchase  in  the  ordinary  meaning  of  the 
word.  This  rule  is  one  of  the  changes  introduced  by  the 
Inheritance  Act,  which  further  provides  that  "  the  person  last 
entitled  to  the  land  shall  be  considered  the  purchaser  thereof 
unless  it  be  proved  that  he  inherited  the  same."  Under  the 
earlier  law  descent  was  traced  from  the  last  person  who  had 
"  seisin  "  or  feudal  possession,  and  it  was  occasionally  a  trouble- 
some question  whether  the  heir  or  person  entitled  had  ever,  in 
fact,  acquired  such  possession.  Now  the  only  inquiry  is  into 
title,  and  each  person  entitled  is  presumed  to  be  in  by  purchase 
unless  he  is  proved  to  be  in  by  descent,  so  that  the  stock  of  descent 
is  the  last  person  entitled  who  cannot  be  shown  to  have  inherited. 
3.  The  male  is  admitted  before  the  female.  3.  Among  males 
of  equal  degree  in  consanguinity  to  the  purchaser,  the  elder 
excludes  the  younger;  but  females  of  the  same  degree  take 
together  as  "  coparceners."  4.  Lineal  descendants  take  the  place 
of  their  ancestor.  Thus  an  eldest  son  dying  and  leaving  issue 
would  be  represented  by  such  issue,  who  would  exclude  their 
father's  brothers  and  sisters.  $.  If  there  are  no  lineal  descen> 
dants  of  the  purchaser,  the  next  to  inherit  is  his  nearest  lineal 
ancestor.  This  is  a  rule  introduced  by  the  Inheritance  Act. 
Under  the  former  law  inheritance  never  went  loan  ancestor — 
coUaterak,  however  remote  of  the  person  last  seized  being  pre- 
ferred even  to  his  father.  Various  explanations  have  been  given 
of  this  seemingly  anomalous  rule — Bracton  and  Blackstone 
being  content  to  say  that  it  rests  on  the  law  of  nature,  by 
which  heavy  bodies  gravitate  downwards.  Another  explanation 
is  that  estates  were  granted  to  be  descendible  in  the  same 
way  as  an  ancient  inheritance,  which  having  passed  from 
father  to  son  ex  necessitate  went  to  collaterals  on  failure  of 
issue  of  the  person  last  seized.  6.  The  sixth  nile  is  thus 
expressed  by  Joshua  Williams  in  his  treatise  on  The  Law 
of  Real  Property: — 

"  The  father  and  all  the  male  paternal  ancestors  of  the  purchaser 
and  their  descendants  shall  be  admitted  before  any  of  tne  female 
paternal  ancestors  or  their  heirs;  all  the  female  paternal  ancestors 
and  their  heirs  before  the  mother  or  any  of  the  maternal  ancestors 
or  her  or  their  descendants;  and  the  mother  and  all  the  male  maternal 
ancestors  and  her  and  their  descendants  before  any  of  the  female 
''atemal  ancestors  or  their  heirs." 


7.  Kinsmen  of  the  half-blood  may  be  heirs;  such  kiDsiaeo 
shall  Inherit  next  after  a  kinsman  in  the  same  degree  of  the  whole 
blood,  and  after  the  issue  of  such  kinsman  where  the  comjnco 
ancestor  is  a  male  and  next  after  the  common  ancestor  where  sad) 
ancestor  is  a  female.  The  admission  of  kinsmen  of  the  half- 
blood  into  the  chain  of  descent  is  an  alteration  made  by  the 
Inheritance  Act.  Formeriy  a  relative,  however  nearly  conaected 
in  blood  with  the  purchaser  through  one  only  and  not  both 
parents,    could   never   inherit — a   half-brother    fcM'   cxami^ 

8.  In  the  admission  of  female  paternal  ancestors,  the  mother  of 
the  more  remote  male  paternal  ancestor  and  het  bcirs  shall  he 
preferred  to  the  mother  of  the  less  remote  male  paternal  and  her 
heirs;  and,  in  the  case  of  female  maternal  ancestors,  the  mother 
of  the  more  remote  male  maternal  ancestor  shall  be  pieieimi 
to  the  mother  of  a  less  remote  male  maternal  ancestor.  Ths 
rule,  following  the  opinion  of  Blackstone,  settles  a  point  modi 
disputed  by  text-writers,  although  its  importance  was  littk 
more  than  theoretical.  9.  When  there  shall  be  a  total  failore 
of  heirs  of  the  purchaser,  or  when  any  lands  shall  be  descmdible 
as  if  an  ancestor  had  been  the  purchaser  thereof,  and  there 
shall  be  a  total  failure  of  the  heirs  of  such  ancestor,  then  aiKl  ia 
every  such  case  the  descent  shall  be  traced  from  the  pecsta 
last  entitled  to  the  land  as  if  he  had  been  the  purchaser  tbcrcGl. 
This  rule  is  enacted  by  the  Law  of  Property  Amendment  Act 
1859.  It  would  apply  to  such  a  case  as  the  following:  Purchaser 
dies  intestate,  leaving  a  son  and  no  other  relations,  and  the  sos 
in  turn  dies  intestate;  the  son's  relations  through  his  mother 
are  now  admitted  by  this  rule.  If  the  purchaser  is  ill^tiirzie, 
his  only  relations  must  i^ccssarily  be  his  own  issue.  Failizs 
heirs  of  all  kinds,  the  lands  of  an  intestate  purchaser,  not 
alienated  by  him,  wotild  revert  by  *'  escheat  "  to  the  next 
immediate  lord  of  the  fee,  who  would  generally  be  the  cron. 
If  an  intermediate  lordship  could  be  proved  to  exist  betwcc 
the  crown  and  the  tenant  in  fee  simple,  siKh  intennedatc 
lord  would  have  the  escheat.  But  escheat  is  a  matter  of  tare 
occurrence. 

The  above  rules  apply  to  all  freehold  land  lidietiier  the  estate 
therein  of  the  intestate  is  legal  or  equitable.  Befotc  iSS4.i! 
a  sole  trustee  had  the  legal  estate  in  realty,  and  his  cestet  c*e 
(rust  died  intestate  and  without  heirs,  the  land  escheated  to  the 
trustee.  This  distinction  was  abolisbed  by  the  Intestate  Eitaus 
Act  1884. 

The  descent  of  an  estate  in  tail  would  be  ascertained  by  ssck 
of  the  foregoing  rules  as  are  not  inapplicable  to  it.  By  the  fora 
of  the  entail  the  estate  descends  to  the  "issue**  of  the  pezsoa 
to  whom  the  estate  was  given  in  tail — in  other  words,  the  hs 
purchaser.  The  preceding  rules  after  the  fourth,  being  intcaiki 
for  the  ascertainment  of  heirs  other  than  those  by  lineal  desctat 
would  therefore  not  apply;  and  a  qtedal  limitation  in  the  entail. 
such  as  to  heirs  male  or  female  only,  would  render  nnnecessa:7 
some  of  the  others.  When  the  entail  has  been  b:irTed.  the  esuie 
descends  according  to  these  rules.  In  copyhold  estates  dcscot, 
like  other  incidents  thereof,  is  regulated  by  the  crstom  of  eiidt 
particular  manor;  e.g.  the  youngest  son  may  exclude  the  eUff 
sons.  How  far  the  Inheritance  Act  applies  to  soch  estate 
has  been  seriously  disputed.  It  has  been  held  in  one  case 
(MuggUUm  v.  Barnett)  that  the  Inheritance  Act,  whidi  otdes 
descent  to  be  traced  from  the  last  purchaser,  does  XMt  orcrridp 
a  manorial  custom  to  trace  descent  from  the  perscm  last  seszed 
but  this  position  has  been  controverted  on  the  ground  that  the 
act  itself  includes  the  case  of  customary  holdings. 

Husband  and  wife  do  not  stand  in  the  rank  of  heir  to  each  other. 
Their  interests  in  each  other's  real  property  axe  stoned  by 
courtesy  and  dower. 

The  personal  property  of  a  person  dying  intestate  <fc>oJics 

according  to  an  entirely  different  set  of  rules  (see  Isnxsxanl. 

In  Scotland  the  rules  of  descent  differ  from  the  above  in  mrvrai 
particulars.  Descent  is  traced,  as  in  Engfautd  before  the  Idhcn- 
tance  Act,  to  the  person  last  smed.  The  first  to  mccerd  arr  the 
lineal  descendants  oi  the  deceased,  and  the  rales  of  onmogiaaiBet* 
preference  of  males  to  females,  equal  succesaioo  of  icnales  (bet*- 
portioners),  and  representation  of  ancestors  are  ^eoenlly  ^bt 
as  in  Englii^  law.     Next  to  the  lineal  desoendaats.  and  faiiiag  r 
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come  t!ie  brattien  and  cisteri,  and  thdr  hrae  as  collateials.  Failing 
ooUatcrala,  the  mhcnunce  ascends  to  the  father  and  his  relations, 
to  the  entire  eacdusion  ct  the  mother  and  her  relations.  Even  when 
the  estate  has  descended  from  mother  to  son,  it  can  never  revert  to 
the  maternal  line.  As  to  succession  of  brothers,  a  distinction  must 
be  taken  between  an  estate  of  heritage  and  an  estate  of  conquest. 
Conquest  is  wfaane  the  deceased  has  acquired  the  land  otherwise  than 
as  heir,  and  corresponds  to  the  English  term  purchase  in  the  technical 
sense  exfdained.  Heritage  is  land  acquired  by  deceased  as  heir. 
The  distinction  is  important  only  in  the  case  when  the  heir  of  the 
deceased  is  to  be  sought  among  his  brothers;  when  the  descent  is 
lineal,  conquest  and  heritage  go  to  the  same  oerson.  And  when 
the  brothers  are  younger  than  the  deceased,  ooth  conquest  and 
heritage  go  to  the  brother  (or  his  issue)  next  in  order  of  age.  But  when 
the  deceased  leaves  an  elder  and  a  younger  brother  (or  their  issues), 
the  elder  brother  ukes  the  conquest,  the  younger  takes  the  heritage. 
Again,  when  there  are  several  elder  brothers,  the  one  next  in  age  to 
the  deceased  takes  the  conquest  before  the  more  remote,  and  when 
there  are  several  younger  brothers,  the  onenext  to  the  deceased  takes 
the  heritage  before  the  more  remote.  When  heritage  of  the  deceased 
goes  to  an  elder  brother  (as  might  happen  in  certain  eventualities), 
the  younger  of  the  elder  brothers  b  preferred.  The  pomtion  of  the 
father,  sifter  the  brothers  and  sisters  of  the  deceased,  will  be  noticed 
as  an  important  point  of  difference  from  the  English  axioms;  so 
also  b  the  total  exclusion  of  the  mother  and  the  maternal  line.  As 
between  brothers  and  sisters  the  half-blood  only  succeeds  after  the 
full  Mood.  Half-blood  b  either  consanguinean,  as  between  children 
by  the  same  father,  or  uterine,  as  between  children  having  the  same 
mother.  The  half-blood  uterine  b  excluded  altogether.  Half-blood 
consanguinean  succeeds  thus:  if  the  issue  b  by  a  former  marriage* 
the  youngest  brother  (being  nearest  to  the  deceased  of  the  consan- 
guinean) succeeds  first :  if  by  a  later  marriage  than  that  from 
which  tne  deceased  has  sprung,  the  eldest  succeeds  fint. 

UnUei  States. — American  law  has  borrowed  its  rules  of  descent 
considerably  more  from  the  dvil  law  than  the  common  law. 
"  The  1x8  novel  of  Justinian  has  a  striking  resemblance  to 
American  law  in  giving  the  succession  of  estates  to  all  legitimate 
children  without  distinction  and  dbregarding  all  considerations 
of  primogeniture.  There  is  one  particular  in  which  the  American 
law  differs  from  that  of  Justinian,  that  while  generally  in  thb 
country  lineal  descendants  if  they  stand  in  an  equal  degree  from 
the  common  ancestor  share  equaUy  par  capita,  under  the  Roman 
law  regard  was  had  to  the  right  of  representation,  each  lineal 
branch  of  descendants  taking  only  the  portion  which  their  parent 
would  have  taken  had  he  been  living,  the  division  being  per 
stirpes  and  not  per  capita.  But  in  some  of  the  states  the  rule 
of  the  Roman  law  in  thb  respect  has  been  adopted  and  retained. 
Among  these  are  Rhode  Island,  New  Jersey,  North  and  South 
Carolina,  Alabama  and  Louisiana  "  (3  Washburn's  Real  Properly, 
pp.  408,  409;  4  Kent's  Comm.  p.  375).  When  such  lineal 
descendants  stand  in  unequal  degrees  of  consanguinity  the 
inheritance  b  per  stirpes  and  not  per  capita  {In  re  PnOe,  1907; 
104,  N.Y  Supplement  581).  Thb  b  the  rule  in  practically 
j»U  the  states.  But  as  in  no  two  states  or  territories  are  the  rules 
qI  descent  identical,  the  only  safe  guides  are  the  statutes  and 
decisions  of  the  particular  state  in  which  the  land  to  be  inherited 
is  situated.  The  law  of  primogeniture  as  understood  in  England 
is  generally  abolished  throughout  the  United  States,  and  male 
wad  lemaie  relatives  inherit  equally  In  some  states,  as  in 
Massachusetts,  relatives  of  the  half-blood  inherit  equally  with 
those  of  the  whole-blood  of  the  same  degree;  in  others,  like 
Maryland,  they  can  inherit  only  in  case  none  of  whole-blood 
exist.  In  some  of  the  states  the  English  rule  that  natural 
children  have  no  inheritable  blood  has  been  greatly  modified. 
In  Louisiana,  if  duly  acknowledged,  they  may  inherit  from  both 
father  and  mother  in  the  absence  of  lawful  issue.  Degrees  of 
kindred  in  the  United  States 'generally  are  a>mputed  accord- 
ing to  the  dvil  law,  i.e.  by  adding  together  the  number  of 
degrees  between  each  of  the  two  persons  whose  relationship  b 
to  be  ascertained  and  the  common  ancestor.  Thus,  relati<m- 
ship  between  two  brothen  b  in  the  second  d^ree;  between 
uncle  and  nephew  in  the  third  degree;  between  cousins,  in  the 
fourth,  ftc 

I  o  a  Crw  states  such  degrees  are  computed  according  to  the  common 
taw.  tjt.  by  counting  from  the  common  ancestor  to  the  most  remote 
dcncrndjot  of  the  two  from  hint — thus,  brothers  would  be  related 
in  tbe  first  degree,  uncle  and  nephew  in  the  second,  Ac.  In  most 
date*  fcimsentation  amongst  collaterals  b  restricted — in  some 
to  the  diTffiidints  of  brothers  and  sbters,  in  others  to  their  children 
only 


In  some  states,  «.£.  in  Californb,  Louisiana  and  Texas,  the  law 
of  "  community  property  "  of  husband  and  wife  prevails.  Thb  b 
derived  from  the  French  and  Spanbh  law  exbting  in  the  territories 
out  of  which  those  states  were  formed,  as  the  result  of  theconquestof 
Mexico  by  Spain  and  the  colonuing  of  Louisbna  by  France.  The 
foundation  idea  b  an  equal  divbion  at  death  of  either  party  of  all 
property  acquired  during  their  marriage  except  by  gift,  devise  or 
descent.  In  general  the  nusband  has  the  control  and  management 
thereof  during  the  marriage,  and  either  survivor  has  the  administra- 
tion of  the  moiety  of  the  one  deceased.  There  b  a  conflict  in  the 
laws  in  such  states  as  to  the  exact  definition  and  as  to  whether  or  not 
the  gains  or  profits  of  such  property  are  to  be  deemed  separate 
property  or  community  property  [Succession  of  Dielman  (Louisbna, 
1907).  43  Southern  Rep.  972]. 

llfHIBITION  (from  Lat.  inhibere,  to  restrain,  prevent),  an 
act  of  restraint  or  prohibition,  an  English  legal  term,  particularly 
used  in  ecclesiastic  law,  for  a  writ  from  a  superior  to  an  inferior 
court,  suspending  proceedings  in  a  case  under  appeal,  also  for 
the  suspension  of  a  jurisdiction  of  a  bishop's  court  on  the  visita- 
tion of  an  archbishc^,  and  for  that  of  an  archdeacon  on  the 
visitation  of  a  bishop.  It  b  more  particularly  applied  to  a  form 
of  ecclesiastical  censure,  suspending  an  offending  clergyman  from 
the  performance  of  any  service  of  the  Church,  or  other  spiritual 
duty,  for  the  purpose  of  enforcing  obedience  to  a  monition  or 
order  of  the  bishop  or  judge.  Such  inhibitions  are  at  the  discre- 
tion of  the  ordinary  if  he  considers  that  scandal  might  arise 
from  the  performance  of  spiritual  duties  by  the  offender  (Church 
Discipline  Act  i860,  re-enacted  by  the  Clergy  Discipline  Aa 
189a,  sect.  zo).  By  the  Sequestration  Act  187 1,  sect.  5,  similar 
powers  of  inhibition  are  given  where  a  sequestration  remains  in 
force  for  more  than  six  months,  and  also,  by  the  Benefices  Act 
1898,  in  cases  where  a  commission  reports  that  the  ecclesiastical 
duties  of  a  benefice  are  inadequatdy  performed  through  the 
negligence  of  the  incumbent. 

INISFAIU  a  poetical  name  for  Ireland.  It  b  derived  from 
Paid  or  Ua-faii,  the  celebrated  stone,  identified  in  Irish  legend 
with  the  stone  on  which  the  patriarch  Jacob  slept  when  he 
dreamed  of  the  heavenly  ladder.  The  Lia-fail  was  supposed  to 
have  been  brought  to  Ireland  by  the  Dedannans  and  set  up  at 
Tan  as  the  "  inauguration  stone  "  of  the  Irish  kings;  it  was 
subsequently  removed  to  Scone  where  it  became  the  coronation 
stone  of  the  Scottish  kings,  until  it  was  taken  by  James  VI.  of 
Scotland  to  Westminster  and  placed  under  the  coronation  chair 
in  the  Abbey,  where  it  has  since  remained.  Inisfail  was  thus 
the  island  of  the  Fail,  .the  island  whose  monarchs  were  crowned 
at  Tara  on  the  sacred  inaugturation  stone. 

INITIALS  (Lat.  initialis,  of  or  belonging  to  a  beginning, 
initium),  the  first  letters  of  names.  In  legal  and  formal  docu- 
ments it  b  usually  the  practice  in  appending  a  signature  to  write 
the  name  in  full.  But  thb  is  by  no  means  necessary,  even  in 
cases  where  a  signature  b  ezprusly  required  by  statute.  It 
has  been  held  that  it  b  sufficient  if  a  person  affixes  to  a  document 
the  usual  form  in  which  he  signs  his  name,  with  the  intent  that 
it  shall  be  treated  as  hb  signature.  So,  signature  by  initiab 
b  a  good  signature  within  the  Statute  of  Frauds  (PhiUimare  v. 
Barry,  1818,  x  Camp,  sxi),  and  also  under  the  Wilb  Aa  1837 
{In  re  Blewitt,  1880,  5  P.D.  116). 

INITIATION  (Lat.  initium,  beginning,  entrance,  from  inire, 
to  go  in),  the  process  of  formally  entering,  and  especially  the 
rite  of  admission  into,  some  office,  or  religious  or  secret  society, 
&c.  Among  nearly  aU  primitive  races  initiatory  rites  of  a  bloody 
character  were  and  are  common.  The  savage  pays  homage  to 
strength,  and  the  purpose  of  hb  initiatory  rites  b  to  test  physical 
vigour,  self-control  and  the  power  of  enduring  pain.  Initiation 
is  sometimes  religious,  sometimes  sodal,  but  in  primitive  sodety 
it  has  always  the  same  character.  Thus,  in  Whydah  (West 
Africa)  the  young  girb  consecrated  to  the  wonhip  of  the  serpent, 
"  the  brides  of  the  Serpent,"  had  figures  of  flowera  and  animab 
burnt  into  their  skins  with  hot  irons;  while  in  the  neighbouring 
Yorubaland  the  power  of  enduring  a  sound  thrashing  b  the 
qualification  for  the  throne.  In  no  country  was  the  practice 
of  initiatory  rites  more  general  than  m  the  Americas.  The 
Colombian  Indians  compelled  their  would-be  chief  to  submit 
to  terrible  tests.  He  had  first  to  bear  severe  beatings  without 
a  murmur. .  ^en.  placed  in  a  hammock  with  hb  hands  tied, 
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ts  wen  pUced  on  hia  ulcd  body-  FtiuDy  t  fire 
1VU  tit  bCDCath  hiLO-  Ail  thii  he  hu]  to  bear  without  fliachuiE-- 
la  UkdCDt  Mddco  there  were  Bcvenl  orden  ol  chivilry,  VDtry 
into  which  wu  only  permitted  lEter  brutii  iaJtiALioo.  The  nose 
o(  tile  oadidate  waa  pierced  with  an  ease's  talon  or  a  pointed 
bone,  and  be  waa  expected  to  dig  kjuvea  into  his  body-  In 
Peru  the  young  Inca  prions  had  to  fast  and  live  lot  weeks 
without  sleep-  Among  the  North  American  Indiana  initiatory 
lite*  were  univenaL  The  Mandasa  held  a  feul  al  which  the 
youni  "  btavea  "  auppoilcd  the  wdjhi  of  their  bodia  on  pieiei 
ol  wood  (kewend  through  the  miudet  of  ibouldere,  bnaita 
and  aims.  With  the  Sioui,  to  become  a  medidne-maa.  li  was 
necessary  to  submit  to  the  ordeal  known  as  "  looking  it  the  suo." 
Tlie  sufferer,  nearly  naked,  was  bound  on  the  earth  by  fords 
pased  through  holes  made  in  the  pectoral  musdei.  With  bow 
and  aiTow  in  hajid.  he  lay  in  this  position  all  day  gaxing  at  the 
aun.     Around  him  his  friends  gathered  to  applaud  his  coinage. 

only  after  long  and  complicated  initiation.  But  here  the  char- 
acter of  the  ordeal  is  rather  moral  than  physical.  Such  veie 
.o  the  Myslehes  ef  Isis  and  Eleusis. 
_3  have  been  chancteriaed  by  more  or 
less  etabocaie  initiation.  That  of  the  Femgeiichte.  the  famous 
medteval  Gennan  seciet  tribunal,  took  place  at  night  in  a  cave, 
the  neophyte  kneeling  and  making  oath  of  blind  obedience. 
Imitations  of  such  tests  are  peipetuated  to-day  in  freemasonry; 
while  the  Mafia,  the  CamoTre,  the  Clan-na-Cael,  Ibe  Mqlly 
Maguires,  the  Ku-Klu>  Klin,  are  among  "more  recent  secret 
assodiiioDa  which  have  maintained  the  old  idea  olimiiaiion. 

UUECTOB  (from  Lat.  injiart,  to  throw  in),  an  appliance  lor 
supplying  steam-boilen  with  water,  and  eviecially  used  with 
locomotive  boQera.  It  was  invented  by  the  French  engineer 
H.  V.  Clffard  in  l8sS,  and  presents  the  paradox  that  hy  the 
pressure  of  the  aUam  in  the  bcnler,  or  even,  as  in  the  case  of 


injector,  by  iti 


the  iKHlec  against  tl 


grammalicaecl 

loniUus 

rating  its  conslruc- 

tion  is  shown  ir 

SteamentenatA 

nigh  the 

annular  orifice  C. 

the  aiie  of  which  can 

be  regulated  by  a 

min  th( 

figure.    The  feed 

water  ilowi  in 

tBand 

meeting  the  steam 

condens 

e.  Hence  a  vacuum 

C,  and 

water  rushes 

n  with 

great  velod.yand 

by  a  well  .known  hydrodynamic  principle, 
at  the  bottom  the  pressure  is  so  great  that  it 
er  the  boiler  through  a  check  valve  which  opens  oniy 
III  [uc  uumjon  of  the  stream.  An  overflow  pipe  F.  hy  providing 
a  channel  thiougb  which  steam  and  water  may  escape  before  the 
stream  has  acquired  sufficient  energy  to  force  its  way  into  the 
boiler,  allows  the  injecloi  to  start  bio  action.  Means  are  also  oro- 
vided  for  regulating  i 
C.  In  the  ciliatal-iuam  mjecior,  wl 
the  eihaust  of  non-condensing  engini 


of  water  admitted  be 


supirty  n 


[beral.     In  stif-ilarlint 
:h  permits  free  overflow 


injectors  an  arrangement  is  provided 

automatically  adjusted  to  suit  delivery  into  the  boiler. 

INJUKCnOH  (from  Lat.  njtmterc,  to  fasten,  or  nitacb  to,  to 
lay  a  burden  or  charge  oo,  to  enjoin),  a  term  meaning  geneially 
a  command,  and  <n  English  [aw  the  name  for  a  Judicial 
procesB  whereby  a  parly  is  required  to  refrain  from  doing  a 
particular  thing  according  to  the  exigency  of  tlie  writ.  Formerly 
it  was  a  remedy  peculiai  to  the  court  cJ  chancery,  and  was  one 


of  the  ioslnunents  by  which  the  juiisdiction  of  ibal  ceon  ni 
established  in  esse*  over  which  the  courts  of  mmmoB  law  me 
entitled  to  eieidae  controL  The  court  of  cbaomy  did  mt 
presome  to  interfere  witli  the  aciina  of  the  courts,  but,  by  diiKi. 
log  a^  Injunction  to  the  persrai  whom  it  wislwd  u>  lesatain  fnaa 
fgllowing  a  particular  remedy  at  common  law,  ii  effected  Lhe 
same  purpose  indirectly-  Under  the  present  cocstititiioD  <i 
tbe  judicature,  (he  injunction  is  oow  equally  availahle  ia  sH 
the  divisions  of  the  high  court  of  fiistkc,  aod  it  cut  oo  locgn 
be  used  to  prevent  an  action  in  anjr  tt  Ibem  fnxn  ptoceediBg 
iu  the  ordinary  coune. 

Although  an  Injunciian  b  prapoly  a  ntnlniiii  ocder,  then 
are  instances  in  which,  uoder  the  form  of  a  prohihiiioo,  a  potitive 
order  to  do  sometlung  is  virtually  expressed.  Tlius  in  a  ca«  « 
nuisance  an  iajUDdkin  was  obtained  to  restrain  the  itefmdwi 
from  preventing  water  bot^  flawing  in  £uch  regular  cfnantilir^ 
as  it  had  ordinarily  doitt  beftnt  the  day  on  which  the  Doitaiiie 
commenced.  But  generally,  if  the  reUef  prayol  f o  ii  to  owipd 
something  to  be  done,  it  cannot  be  obtained  by  fa  ' 
although  it  may  be  eiprwsrd  in  the  fort 
as  in  the  case  in  which  it  was  sought  to  prevent  ■  penon  Inn 
discontinuing  to  keep  a  bouse  as  an  inn.  Tlie  isjoactioB  was 
used  to  stay  procetdings  io  other  courts  "  wherever  ■  party  by 
fraud,  acddeni,  mistake  or  otherwise  had  obtained  an  adru^ate 
in  proceeding  in  a  court  of  ordinary  jurisdiclioo,  vhich  moff 
necessarily  make  that  court  an  inatrumenl  of  bjtistkt."  As 
the  injunction  operates  peoonaQy  on  tbe  defendant,  it  may  tc 
used  to  prevent  applications  to  foreign  judicatnres;  but  it  is 
not  used  to  prevent  applications  to  parliament,  or  ic  tbe  k^ 
liture  of  any  foreign  country,  unless  such  applications  be  b 
breach  of  some  agreement,  and  relate  to  mailera  of  pcivalc 

may  he  founded  either  on  an  alleged  contract  or  on  a  riglit 

independent  of  contract.    The  jurisdiction  of  the  court  to  frevesl 

breaches  of  contract  has  been  described  aj  ' 

power  of  compelling  specific  performance; 

power  to  compel  a  person  to  perform  a  contiaci,  i 

to  prevent  him  from  diung  anything  in  viofalii 

even  when  it  is  not  within  the  power  of  the  c 

specific  performance,  it  may    interfere   by  injuocciOB:  I 


I.  if  the  anrt  ka 


:  of  ai 


lintirs  theatre  ai 


a  snger  to  perivr 


uihc 


her,  the  ccurt,  although  it  ouid 
ung,  could  by  injunction  prevent  btf  IrtE; 
singing  elsewhere  in  breach  of  her  agreement. 

An  injunction  may  as  a  general  rule  be  obtained  to  fcevs: 
acts  which  ate  violations  of  legal  rights,  except  when  the  SS£e 
may  be  adequately  remedied  by  an  action  for  damafri  at  laa 
Thus  the  court  will  inlerfere  by  injunction  to  pmcst  wise. 
or  the  desuuciion  by  a  limited  owner,  such  as  a  lenant  (or  1&. 
of  things  fomUng  p«n  of  tbe  inheritance,  Injunciicm  cay 
also  be  obtained  to  prevent  the  continuance  of  nuisucB,  pct& 
or  private,  the  infringement  of  patents,  (opyrights  and  tn^- 
marks.  Trespass  might  abo  in  certain  cases  be  prevtatcd  by 
iiljunclion.  Undei  tile  Common  Liw  Procedure  Act  ri  iS.u. 
and  by  other  statutes  in  special  cases,  a  limited  powa  at  injsK- 
tlon  was  confened  on  Ibe  cnutts  of  cnmsiaa  Jaw.  Be:  ih: 
Judicature  Act,  by  which  all  tl 

may  be  granted  by  an  intcrkKutoty  order  of  th^  coan  is 
cases  in  which  it  shall  appear  to  be  juit  oi 
and,  if  an  injunction  is  asked  dtber  before  or  a 
ing  ol  any  cause  01 

c  or  trespass,  such  injunction  may  be  gnrtr: 
person  against  whom  it  is  sou^it  b  or  is  nei  i^ 
possession  under  any  claim  of  title  or  otberwise,  or  if  sat  ia 
possession  does  or  docs  not  claim  to  do  the  act  son^t  to  ^ 
restrained  under  colour  of  any  title,  and  whether  the  eata^rs 
claimed  are  legal  or  equitable. 

An  injunction  obtained  on  interlocatary  appBctfioa  dczmj 
the  progress  of  an  action  is  nqienctled  hj  the  UiaL  It  car 
be  continued  either  provisionally  oc  pcnnaDently.  1%  tbe  hita 
case  tbe  injunctiun  is  said  to  be  popeiuaL     Tbe  dJMJarXia 


rhether  I 


INK 


57» 


bctweoi  " special "  and  "common**  injonctiona— the  latter 
being  obtained  as  of  course— is  now  abolished  in  English  law. 

In  the  courts  of  the  United  States  the  writ  of  injunction 
remains  purely  an  equitable  remedy  It  may  be  issued  at  the 
instance  of  the  president  to  prevent  any  organized  obstruction 
to  inter-state  commerce  or  to  the  passage  of  the  mails  {in  tt 
Debs,  158  United  States  Reports,  564).  Temporary  restraining 
orders  may  be  issued,  tx  parte,  pending  an  application  for  a 
temporary  Injunction.  In  the  state  courts  temporary  injunc- 
tions are  often  issued,  e*  parte^  subject  to  the  defendant's 
light  to  move  immediately  for  their  dissolution.  Generally, 
bowever.  notice  of  an  application  for  a  temporary  injunction  is 
fcquired. 

For  the  analogous  practice  in  Soots  law  see  Interdict. 

niK  (from  Late  Lat.  tncauslum^  Gr.  Ih^xauoroy,  the  purple 
ink  used  by  Greek  and  Roman  emperors,  from  ^xaicur,  to 
bum  in),  in  its  widest  signification,  a  substance  employed  for 
producing  graphic  tracings,  inscriptions,  or  impressions  on 
paper  or  similar  materials.  The  term  includes  two  distinct 
conditions  of  pigment  or  coburing  matter:  the  one  fluid,  and 
prepared  for  use  with  a  pen  or  brush,  as  writing  ink;  the  other  a 
glutinous  adhesive  mass,  printing  ink,  used  for  transferring  to 
paper  impRssions  from  types,  engraved  plates  and  similar 


The  andent  Egyptians  prepared  and  used  inks  (Flinders 
Petrie  discovered  a  papyrus  beating  written  characters  as  old  as 
asoo-B.c.),  and  in  China  the  invention  of  an  ink  is  assigned  to 
Tien-Tcheu,  who  lived  between  2697  B.c.  and  2597  b.c.  These 
car^y  inks  were  prepared  from  charcoal  or  soot  mixed  with  gum. 
glue  or  varnish.  Sepia  (f.r),  the  black  pigment  secreted  by  the 
cuttle-fish,  was  used  as  a  writing  fluid  by  the  Romans.  The 
iron-gaD  ink,  ue,  an  ink  prepared  from  an  iron  salt  and  tannin, 
appears  to  have  been  first  described  by  the  monk  Theophilus, 
who  lived  in  the  nth  century  a.d.,  although  Pliny,  in  the  ist 
century  aj).,  was  acquainted  with  the  blackening  of  paper 
containing  green  vitriol  by  immersion  in  an  infusion  of  nut-galls. 
IxoD-gaO  inks,  prepared  by  mixing  extracts  of  galls,  barks,  &c, 
with  green  vitriol,  subsequently  came  into  common  use.  and 
in  the  i6th  century  redpes  for  their  preparation  were  given 
in  domestic  encyclopaedias.  Thdr  sdentific  investigation  was 
first  made  by  William  Lewis  in  1748.  The  earlier  iron-inks 
were  essentially  a  su^nsion  of  the  pigment  in  water.  In  the 
cariy  part  of  the  19th  century  the  firm  of  Stephens  introduced 
the  first  of  the  so-called  blue-black  inks  under  the  name  of 
*'  Stephens'  writing  fluid."  Solutions  of  green  vitriol  and  tannin, 
coloured  by  indigo  and  logwood,  were  prepared,  which  wrote 
with  a  bloe  tint  and  blackened  on  exposure,  this  change  bdng 
due  to  the  production  of  the  pigment  within  the  pores  of  the 
paper.  The  "  alisarine  *'  inks,  patented  by  Leonhardi  in  1856, 
axe  similar  inks  with  the  addition  of  a  little  madder.  The 
application  of  aniline  colours  to  ink  manufacture  in  England 
dates  from  Croc's  patent  of  1861. 

WriUng  Inks. — Writing  inks  are  fluid  substances  which  contain 
cokraring  matter  dthcr  in  solution  or  in  suspension,  and  com- 
monly partly  in  both  conditions.  They  may  be  prepared  in 
all  shades  of  colour,  and  contain  almost  every  pigment  which 
can  be  dissolved  or  suspended  in  a  suitable  medium.  The  most 
important  of  all  varieUes  is  black  ink.  after  which  red  and  blue 
are  most  oonunonly  employed.  Apart  from  colour  there  are 
special  qualities  which  recommend  certain  inks  for  limited 
appUcations,  such  as  msrking  inks,  iniendicable  ink,  sympathetic 
ink,  ftc  A  good  writing  ink  for  ordinary  purposes  should 
continne  limpid,  and  flow  freely  and  uniformly  from  the  pen; 
it  should  not  throw  down  a  thick  sludgy  deposit  on  exposure 
to  the  air;  nor  should  a  coating  of  mould  form  on  its  surface. 
It  should  yield  distinctly  legible  characters  immediately  on 
writing,  not  fading  with  age;  and  the  fluid  ought  to  penetrate 
into  the  paper  without  spreading,  so  that  the  characters  will 
ndthcr  wash  out  nor  be  readily  removed  by  erasure.  Further. 
it  is  desirable  that  ink  should  be  non-poisonous,  that  it  should 
as  tittle  as  poisible  corrode  steel  pens,  that  characters  traced 
Sd  it  iboald  dry  xvidily  on  the  application  of  blotting  paper 


without  smearing,  and  that  the  writing  should  not  present  a 
glossy,  varnished  appearance. 

Tannin  Inks.— That  inks  are  prepared  from  galls,  or  other 
sources  of  tannin,  and  a  salt  of  iron,  with  the  addition  of  some 
agglutinant  in  the  case  of  the  so-called  oxidized  inks,  or  a 
colouring  matter  in  the  case  of  unoxidized  inks.  Such  mixtures 
form  the  staple  black  inks  of  commerce;  they  are  essentially 
an  insoluble  iron  gallate  in  extremdy  fine  division  hdd  in 
suspension  hi  water  or  a  soluble  compound  dissolved  in  water. 

On  long  exposure  to  air,  as  in  inkstands,  or  otherwise,  tannin 
inks  gradually  become  thick  and  ropy,  depositing  a  slimy 
sediment.  This  change  on  exposure  is  inevitable,  resulting 
from  the  gradual  oxidaUon  of  the  ferrous  compound,  and  it  can 
only  be  retarded  by  permitting  access  of  air  to  as  small  surfaces 
as  possible.  The  inks  also  have  a  tendency  to  become  mouldy, 
an  evil  which  may  be  obviated  by  the  use  of  a  minute  proportion 
of  carbolic  add;  or  salicylic  add  may  be  used. 

The  essential  ingredients  of  ordinary  black  Ink  are — ^first, 
tannin-yidding  bodies,  for  which  Aleppo  or  Chinese  galls  are  the 
most  eligible  materials;  second,  a  saJt  of  iron,  ferrous  sulphate 
(green  vitriol)  bdng  alone  employed;  and  third,  a  gummy  or 
mucilaginous  agent  to  keep  in  suspension  the  insoluble  tinctorial 
matter  of  the  inL  For  ink-making  the  tannin  has  first  to  be 
transformed  into  gallic  add.  In  the  case  of  Aleppo  galls  this 
change  takes  place  by  fermentation  when  the  solution  of  the 
galls  is  exposed  to  the  air,  the  tannin  splitting  up  into  gallic 
add  and  sugar.  Chinese  galls  do  not  contain  the  ferment 
necessary  for  indudng  this  change;  and  to  induce  the  process 
yeast  must  be  added  to  thdr  solution.  To  prepare  a  solution 
of  Aleppo  galls  for  ink-making,  the  galls  are  coarsdy  powdered, 
and  intimatdy  mixed  with  chopp^i  straw.  This  mixture  is 
thrown  into  a  narrow  deep  oak  vat,  provided  with  a  perforated 
false  bottom,  and  having  a  tap  at  the  bottom  for  drawing  oflf 
liquid.  Over  the  mixture  is  poured  lukewarm  water,  wUch, 
percolating  down,  extracts  and  carries  with  it  the  taimin  of  the 
galls.  The  solution  is  drawn  off  and  repeatedly  run  through 
the  mixture  to  extraa  the  whole  of  the  tannin,  the  water  used 
bdng  in  such  proportion  to  the  galls  as  will  produce  as  nearly 
as  possible  a  solution  having  5%  of  tannin.  The  object  of 
using  straw  in  the  extraction  process  is  to  maintain  the  porodty 
of  the  mixture,  as  powdered  galls  treated  alone  become  so 
slimy  with  mucilaginous  extract  that  liquid  fails  to  percolate 
the  mass.  For  each  litre  of  the  5%  solution  about  45  grammes 
of  the  iron  salt  are  used,  or  about  too  parts  of  tannin  for  90 
parts  of  crystallised  green  vitriol.  These  ingredients  when  iint 
mixed  form  a  clear  solution,  but  on  their  exposure  to  the  air 
oxidation  occurs,  and  an  insoluble  blue-black  ferrosoferric 
gallate  in  extremdy  fine  division,  suspended  in  a  coloured 
solution  of  ferrous  gallate,  is  formed.  To  keep  the  insoluble 
portion  suspended,  a  mucilaginous  agent  is  employed,  and 
those  most  available  are  gum  Senegal  and  gum  arable.  An 
ink  so  prepared  develops  its  intensity  of  colour  only  after  some 
exposure,  and  after  it  has  partly  sunk  into  the  paper  it  becomes 
oxidized  there,  and  so  mordanted  into  the  fibre.  As  the  first 
faintness  of  the  characters  is  a  disadvantage,  it  is  a  common 
practice  to  add  some  adventitious  colouring  matter  to  give 
immediate  distinctness,  and  for  that  purpose  dther  extract 
of  logwood  or  a  solution  of  indigo  is  used.  Wben  logwood  extract 
is  employed,  a  smaller  proportion  of  extract  of  galls  Is  required, 
logwood  itself  containihg  a  large  percentage  of  tanniiL  For 
making  an  unoxidized  or  blue-black  ink  indigo  is  dissolved  in 
strong  sulphuric  add,  and  the  ferrous  sulphate,  instead  of  bdng 
used  direct,  is  prepared  by  placing  in  this  indigo  solution  a 
proper  quantity  of  scrap  iron.  To  free  the  solution  from  excess 
of  uncombined  add,  chalk  or  powdered  limestone  Is  added, 
whereby  the  free  add  is  fixed  and  a  depodt  of  sulphate  of  Ume 
formed  A  solution  so  prepared,  mixed  with  a  tannin  acrfution, 
yields  a  very  limpid  sea-green  writing  fluid,  and  as  aU  the 
constituents  remain  in  solution,  no  gum  or  other  suqiending 
medium  is  necessary.  In  consequence  the  ink  flows  fredy,  is 
easily  dried  and  is  free  from  the  glossy  appearance  which  arises 
through  the  use  of  gum. 
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China  ink  or  Indian  ink  is  the  form  in  which  ink  was  earliest 

prepared,  and  in  which  it  is  still  used  in  China  and  Japan  for 

writing  with  small  brushes  instead  of  pens.    It  is  extensively 

used  by  architects,  engineers  and  artists  ^nerally,  and  for 

various  ^>edal  uses.     China  ink  is  prepared  in  the  form  of 

sticks  and  cakes,  which  are.  rubbed  down  in  water  for  use.    It 

consists   essentially   of   lamp-black   in    very   fine   condition, 

baked  up  with  a  glutinous  substance;  and  the  finer  Oriental 

kinds  are   delicately   perfumed.     The   following   description 

of  the  manufacture  iu  conducted  in  Japan  is  horn  a  native 

source: — 

"  The  body  of  the  ink  it  soot  obtuned  from  pine  wood  or  ronn, 
and  lamp-black  from  sesamum  oil  for  the  finest  sort.  This  is  mixed 
with  liquid  glue  made  of  ox-skin.  This  (^ration  is  effected  in  a 
■large  round  copper  bowl,  formed  of  two  spherical  vessels,  placed  l  in. 
apart,  so  that  the  space  between  can  be  filled  up  with  hot  water  to 
prevent  the  glue  from  hardening  during  the  time  it  is  being  mixed 
by  hand  with  the  lamp-black.  The  cakes  are  formed  in  wooden 
moulds,  and  dried  between  paper  and  ashes.  Camphor,  or  a  peculiar 
mixture  of  scents  which  comes  from  China,  and  a  small  quantity  of 
carthamine  (the  red  colourine  substance  of  safHower).  are  added  to 
the  best  kinds  for  improving  the  colour  as  well  as  for  scenting  the  ink. 
There  is  a  great  difference  both  in  price  and  in  quality  of  the  various 
kinds  of  ink,  the  finest  article  being  rather  costly." 

It  is  said  that  the  size  used  in  Chinese  kinds  is  of  vegetable 
ozig^L 

Logwood  Ink. — Under  the  name  of  chronw  ink  a  black  ink 
was  discovered  by  Runge,  which  held  out  the  promise  of  cheap- 
ness combined  with  many  excellent  qualities.  It  is  prepared 
by  dissolving  15  parts  of  extract  of  logwood  in  900  parts  of 
water,  to  which  4  parts  of  crystallized  sodium  carbonate  are 
added.  A  further  solution  of  x  part  of  potassium  chromate 
(not  bichromate)  in  xoo  ports  of  water  is  prepared,  and  is  added 
very  gradually  to  the  other  solution  with  constant  agitation. 
The  ink  so  obtained  possesses  an  intense  blue-black  colour,  flows 
freely  and  dries  readily,  is  neutral  in  reaction  and  hence  does 
not  corrode  steel  pens,  and  adheres  to  and  sinks  into  paper  so 
that  manuscripts  written  with  it  may  be  freely  washed  with  a 
sponge  without  danger  of  smearing  or  spreading.  It  forms  a 
good  copying  ink,  and  it  possesses  all  the  qualities  essential 
to  the  best  ink;  but  on  exposure  to  air  it  very  readily  undergoes 
decomposition,  the  colouring  matter  separating  in  broad  flakes, 
which  swim  in  a  dear  menstruum.  It  is  aflirmed  by  Vicdt 
that  this  drawback  may  be  overcome  by  the  use  of  soda,  a  method 
first  suggested  by  B&ttger. 

Logwood  forms  the  principal  ingredient  in  various  other  black 
inks  used,  especially  as  copying  ink.  A  very  strong  decoction 
of  logwood  or  a  strong  solution  of  the  extract  with  ammonium- 
alum  yields  a  violet  ink  which  darkens  slowly  on  exposure. 
Such  an  ink  is  costly,  on  account  of  the  concentrated  condition 
in  which  the  logwood  must  be  used.  If,  however,  a  metallic 
salt  is  introduced,  a  serviceable  ink  is  obtained  with  the  expendi- 
ture of  much  less  logwood.  Either  sulphate  of  copper  or  sulphate 
of  iron  may  be  used,  but  the  former,  which  produces  a  pleasing 
blue-black  colour,  is  to  be  preferred.  The  following  is  the  formula 
most  highly  recommended  for  this  ink.  A  clear  solution  of  30 
kQoa  of  extract  of  logwood  in  200  litres  of  water  is  obtained, 
to  which  is  added,  with  agitation,  xo  kilos  of  ammonium-alum 
dissolved  in  20  litres  of  boiling  water.  The  solution  is  acidified 
with  0-2  kilo  of  sulphuric  add,  which  has  the  effect  of  preventing 
any  deposit,  and  finally  there  is  added  a  solution  of  1-5  kilos 
of  sulphate  of  copper  dissolved  in  20  litres  of  water.  This 
compound  is  exposed  to  the  air  for  a  few  days  to  allow  the  colour 
to  devdop  by  oxidation,  after  which  it  is  stored  in  well-corked 
bottles.  The  add  condition  of  this  ink  has  a  corrosive  influence 
on  sted  pens;  in  all  other  respects  it  is  a  most  valuable  writing 
fluid. 

Aniline  Inks. — Solutions  of  aniline  djre-stuffs  in  water  are 
widdy  used  as  inks,  especially  coloured  varieties.  They  are 
usually  fugitive.  Nigrosine  is  a  black  ink,  which,  although 
not  producing  a  black  so  intense  as  common  ink,  possesses 
various  advantages.  Bdng  perfectly  neutral,  it  does  not  attack 
pens;  it  can  easily  be  kept  of  a  proper  consistency  by  making 
•«n  with  water;  axui  its  colour  is  iu)t  iAJuxiously  afiected  by  the 


action  of  adds.  Its  ready  flow  from  stylogr^hic  pens  led  to 
the  name  "  stylographic  IiiJl"  Other  aniline  inks  &re  mmtigncd 
bdow. 

Copying  Ink, — Ink  which  yidds  by  means  of  preasupe  an  im- 
pression, on  a  sheet  of  damped  tissue  paper,  of  charactot 
written  in  it  is  called  copying  ink.  Any  ink  aolitble  in  water, 
or  which  retains  a  certain  degree  of  solubility,  may  be  used  as 
copying  ink.  Runge's  chrome  ink,  bdng  a  soluUe  cxmpound, 
is,  therefore,  so  available;  and  the  other  logwood  inks  as  well 
as  the  ordinary  ferrous  gallate  inks  contain  also  aoloble  con- 
stituents, and  are  essentially  soluble  till  they  aze  ^y^^'apH  in 
and  on  the  paper  after  exposure  to  the  air.  To  render  these 
available  as  copying  inks  it  is  necessary  to  add  to  tbexn  a  sob* 
stance  which  will  retard  the  oxidizing  effect  of  the  air  lor  araae 
time.  For  this  purpose  the  bodies  most  serviceable  are  gum 
arable  or  Senegal,  with  j^ycexin,  dextrin  or  sugar,  wiodi  last, 
however,  renders  the  ink  sticky.  These  substances  act  by 
forming  a  kind  of  glaze  or  varnish  over  the  surface  of  the  ii^ 
which  excludes  the  air.  At  the  same  time  when  the  damp  sheet 
of  tissue  paper  is  applied  to  the  writing,  they  dissolve  and  aOov 
a  portion  of  the  yet  soluble  ink  to  be  absorbed  by  the  moistened 
tissue.  As  copying  ink  has  to  yield  two  or  more  impccssbos 
it  is  necessary  that  it  should  be  made  stronger,  Le.  that  it  shooid 
contain  more  pigment  or  body  than  common  ink.  It,  thcrdoce, 
is  prepared  with  from  30  to  40%  less  of  water  than  non-copyxog 
kinds;  but  otherwise,  except  in  the  presence  of  the  ingrcdiests 
above  mentioned,  the  inks  are  the  same.  Copying  ink  pencils 
consist  of  a  base  of  graphite  and  kaolin  in^iregnated  with  a  vexy 
strong  solution  of  an  aniline  colour,  pressed  into  sticks  and 
dried. 

Red  Ink. — ^The  ingmrat  most  commonly  employed  as  the  bass 
of  red  ink  is  Brazil-wood.  Such  an  ink  is  prqiared  hy  mASiag 
to  a  strong  decoction  of  the  wood  a  proportion  of  •>««»«■ 
chloride  (tin  ^irits),  and  thickening  the  resulting  fluid  with 
gum  arabic  In  some  instances  alum  and  cream  of  tartar  are 
used  instead  of  the  stannous  chloride.  Cochineal  is  also  ^mpfojed 
as  the  tinctorial  basis  of  red  ink;  but,  while  the  tcsaltiag 
fluid  is  much  more  brilliant  than  that  obtained  from  Brazil- 
wood, it  is  not  so  permanent.  A  very  biiUiant  red  ink  may  be 
prepared  by  dissolving  carmine  in  a  solution  of  ammania,  bol 
this  preparation  must  be  kqpt  in  dosdy  stoppoed  bottlo. 
A  useful  red  ink  may  also  be  made  by  dissolving  the  roseta 
of  Brook,  Simpson  and  Spiller  in  water,  in  the  propaitioB  ef 
x  to  from  X50  to  200  parts. 

Blue  Ink. — For  the  production  of  Uue  ink  the  ii^i^m^ 
prindpally  used  is  Prussian  blue.  It  is  first  digested  for  two 
or  three  days  with  dther  strong  hydrochloric  add,  .salphaxic 
add  or  nitric  add,  the  digested  mass  is  next  very  large^  dUnted 
with  water,  and  after  settling  the  supernatant  liquid  is  »ifJMi«i<^ 
away  from  the  sediment.  This  sediment  is  repeatedly  washed. 
till  all  traces  of  iron  and  free  add  disappear  from  the  water 
used,  after  which  it  is  dried  and  mixed  with  oxalic  add  in  the 
proportion  of  8  parts  of  Prussian  blue  to  1  of  the  add,  and  ia 
this  condition  the  material  is  ready  for  disserving  in  water  to 
the  degree  of  colour  intensity  necessary.  An  axnline  fahie  ink 
may  be  prepared  by  dissolving  x  part  of  blen  de  Faiis  in  tarn 
200  to  250  parts  of  water. 

Marking  Ink. — The  ink  so  dUIed,  used  principally  lor  marking 
linen,  is  composed  of  a  salt  of  silver,  usuaUy  the  nitrate,  dbaohned 
in  water  and  ammonia,  with  a  little  provisional  cokraxing  mana 
and  gum  for  thickening.  The  odour  resulting  bom  the  sliitvt 
salt  is  developed  by  heat  and  light;  and  the  stain  it  rnab^ 
althou^  exceedingly  obstinate,  gradually  becomes  a  famt 
brownish-yellow.  Tlie  following  yidds  a  good  maxkiBg  icL 
Equal  ports  of  nitrat  e  of  silver  and  dry  tartaric  add  are  txitwaied 
in  a  mortar,  and  treated  with  water,  when  a  reaction  takes  place. 
resulting  in  the  formation  of  tartrate  of  silver  and  the  EbciariQa 
of  nitric  add.  The  add  is  neutralized,  and  at  the 
the  silver  tartrate  is  dissolved  by  the  addition  of 
and  this  solution  with  colouring  matter  and  gum  forms  the  ink, 
which  may  be  used  with  an  on^nary  sted  pen. 

Many  vegetable  juices,  eg.  of  Ctriana  tkjmifdiia^  Timaiii/« 
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anccardiaM,  AactaMim  tceUmUlt  (Caihcw),  >rc  lulu  ol  tidi 
type. 

CM  ud  tSrrr  imii  IR  miting  Suids  in  which  gold  and  lilvu, 
or  imlLatioDB  of  tboe  tnclala,  trc  auspcndcd  in  ■  Blalc  of  fine 
diviiioEL  In  pUce  of  gold,  Dutch  luf  or  mosaic  gold  is  fr«;ucntLy 
lubatiluted,  and  broEuc  powdcnare  used  for  preparing  a  umilar 
kiiid  of  ink.  The  metallic  loll  is  fint  carefully  triturated  into  s 
fine  pasle  with  honey,  aflervliich  it  is  boiled  in  water  containing 
■  lilllt  aUali,  and  then  repeatedly  washed  in  hot  water  and  dried 
at  a  fcnlle  heat.  A  solution  is  prepared  consisting  of  i  part  of 
pure  gum  arable  and  i  part  ol  soluble  potash  glass  In  4  parts  ol 
distilled  water,  into  which  the  requisite  quantity  of  the  metallic 
powder  pcFpared  is  introduced.  Owing  to  the  superior  covering 
Datutc(^purego]d,  less  of  the  metal  is  required  than  is  necessary 
in  Ibe  case  of  silver  and  other  foils.  In  general  1  part  of  foil  to 
3  or  4  parts  of  solution  is  sufficient.  The  metallic  lustre  of 
writing  done  with  this  solution  may  be  greatly  heightened  by 
^ntly  poliihing  with  a  burnishing  point.  Anotfier  gold  ink 
depends  upon  the  forraation  of  purple  of  Cassiusj  the  linen  is 
mordanled  with  stannous  chloride,  aod  the  gold  applied  as  a 
gumtny  aolutioa  of  the  chloride. 

iHddiHi  or  intcrra^ibli  ink  is  the  name  ^vtn  to  various 
combiDatiDDs  of  lamp-black  or  other  carbonaceous  material 
with  resinous  substances  used  lor  writing  which  is  eiposed  to 
the  weather  or  to  the  action  of  strong  adds  or  alkaline  solutions. 
Ad  ink  having  great  resisting  powers  may  be  conveniently 
prepared  by  rubbing  down  Indian  ink  in  common  ink  till  the 
miilDrc  Bows  easily  from  the  pen.  Other  combinatioai  have 
more  the  character  of  coloured  varnishes. 

Symfalidic  iuii  are  preparations  used  for  forraing  chaiacien 
whicli  only  become  visible  on  the  a[^lication  of  heat  or  of  some 
diermcal  reagent.  Many  chemicals  which  form  in  themselves 
colourleM  K^utions,  but  wliich  develop  colour  under  the  influence 
ol  reagents,  may  be  used  as  sympathetic  ink,  but  they  arc  of 
Uttk  pncticil  utility.  Characten  written  in  a  weak  solution 
of  gaits  develop  a  dark  colour  on  being  trtkted  with  a  solution 
o(  copperas;  or.  vice  versa,  the  writing  may  be  done  in  copperas 
wid  derclopcd  by  the  ([1II1  soluiion.  Writing  done  in  various 
prepantions  develops  colour  an  heating  which  fade)  as  the 
paper  coris.  Among  such  substance*  ue  loluiiona  of  the 
(Uoridei  of  cobalt  and  of  nickel.  Very  dilute  solutions  of  the 
Dineral  adds  and  ol  coDimon  salt  and  a  solution  of  equal  pans 
of  sulphate  of  copper  and  lal-ammoniac  act  similarly.  Writing 
with  rice  water  and  develt^ing  with  iodine  was  a  device 
vscd  during  the  Indian  Mutiny. 

Prmlint  /nil.— Printing  inks  are  esscniTaDy  miiturei 
pigmoil  and  *,  vamith.  The  vamUh  is  prepared  from  linseed 
oil.  rosin  and  soap;  the  oil  must  be  as  old  as  possible;  the  rosin 
may  be  black  or  amberi  and  the  soap,  which  is  Indispensable 
Aince  it  causes  the  ink  to  adhere  uniformly  to  the  type  and  also 
to  leave  the  type  clean  alter  taking  an  impression,  is  yellow, 
or  turpentine  soap  [or  dark  inks,  and  curd  soap  for  light  inks. 
The  vanish  is  prepared  as  follows:  The  oil  is  carefully  healed 
untH  it  "  stiiop  "  properly.  <.t.  a  drop  lemoved  from  the  vessel 
cti  a  rod,  when  placed  upon  a  plate  and  the  rod  drawn  . 
lormia  thread  atnut )  in.  long.  The  losin  is  carefully  and  1 
added  and  the  miiture  well  stirred.  The  soap  it  then  > 
in.  The  ink  is  prepared  by  miaing  the  varnish  with  the  pig 
•nd  grindingtbe  mass  to  impalpablehnrncsscitbcr  In  a  levigating 
mill  or  by  a  stone  and  muller.  For  black  ink,  lamp-black  miie< ' 
with  a  little  Indigo  or  Prussian  blue  is  the  pigment  employe<l 
for  wood  engravings  it  may  be  mlied  with  ivoiy  black,  and  fo 
easier  plates  with  ivory  or  Frankfurt  black;  for  lithographl 
nproductlons  Paris  black  Is  used.  Red  inks  are  made  wit 
caimine  or  cochineal;  red  lead  la  used  in  cheap  inka,  hut  J 
rapidly  blackens.  Blue  inks  are  made  with  indigo  or  Prussia 
blue;  yellow  with  lead  chromale  or  yellow  ochre;  green  i 
Bade  by  mliing  yellow  and  blue;  and  purple  by  miiing  ic 
udblue. 

See  C.  A.  Mitchell  aivl  T.  C.  Kepworth.  Inki,  licit  Compaiilu 
•W  tf«./<Kl>»  (i»a4);  S.  Lehner.  Ink  UanufvHri  (1903. 
A.  F.  Gouilkm,  £khi  d  cinv  (1 906)  1 L.  E.  Aadfa.  ic*rn^ ,  JCopw 
•W*W«r)r<Mn>(l906). 


mcless  ridge  (itylcd 
ikerman  alter  me  evenlj  Detwecn  the  Tchernaya  and 
oageRavine,  which  latter  marked  the  right  of  the  licge- 
xted  against  Sevastopol  itself.  Pan  of  this  ridge,  called 
ige  and  culminating  in  a  knoll,  waa  occupied  by  Ibe 
(hile  farther  to  the  tooth,  facing  the  battleground  ol 
I,  >  corps  under  General  Bosquet  was  poated  lo  cover 
if  the  beveger*  against  attacks  from  the  direction  of 
'naktii Bridge.   TheRusaianiairangcdforacombinedattackon 


WKKBHUI,  BA1TLB  OP,  fou^l  on  the  jtb  of  November 
:8S4  between  a  portion  of  the  Allied  English  and  French  army 

(see  CUHIAN  Wu).    This  battle  d( 


I  fought  so 


er  Tchetr 


be  ridge  above-ntcntioned  by  part  of  Henshiko   .. 

ind  a  orpi  (  g  oeo  ha  ww  0  ssue  from  Se  B>  upu  i  u  > 
s  ack  waa  0  ha  e,  besid  own  fi  d  art  lie  y  fa  support  of 
aily-four  heavy  gun),  and  the  Russian  left  wing  on  the  Balskliva 
battleground  was  to  keep  Bosquet  occupied.  If  successful,  tbe 
sttackontheridgewaa  to  be  the  signal  for  a  general  attack  all 
slang  Ibe  line.  It  was  apparently  intended  by  Menshikov  that 
should  attack  tbe  position 


snce  along  the  west  si 
nly  appointed  a  commi 


he  SevuLopol  c 


enerilSolniDnov,  with  the  Sevastopol  column,  after  assembling 
I  troops  before  dawn  on  the  jth,  led  them  on  to  the  upland  east 
Careenage  Ravine,  while  the  field  army  column,  under  General 
avlov,  crossed  the  Tchernaya  neat  its  mouth,  almost  al  right 
3gles  to  SoimoDOv*s  line  of  advance. 
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The  British  troops  on  or  near  the  ground  were  the  and  Division, 
3000,  encamped  on  the  ridge;  Codrington's  brigade  of  the 
Light  Division,  1400,  on  the  slopes  west  of  the  Careenage  Ravine ; 
and  the  Guards'  brigade,  1350,  about  }  m.  in  rear  of  the  and 
Division  camp.  No  other  forces,  French  or  British,  were  within 
2  m.  except  another  part  of  Sir  George  Brown's  Light  Division. 
A  mist  overhung  the  field  and  the  hillsides  were  sh'ppery  with 
mud.  Soimonov,  with  his  whole  force  deployed  in  a  normal 
attack  formation  (three  lines  of  battalion  columns  covered  by 
a, few  hundred  skirmishers)  pushed  forward  along  the  ridge 
(6  A.1L)  without  waiting  for  Pavlov  or  for  Dannenberg,  the  officer 
appointed  to  command  the  wbde  force.  Shell  Hill,  guarded  only 
by  a  picquet,  was  seized  at  once.  The  heavy  guns  that  had  been 
brought  from  the  fortress  were  placed  in  position  on  this  hill,  and 
opened  fire  (7  a.ic.)  on  the  knoll,  1400  yds.  to  the  S.,  behind 
which  the  and  Division  was  encamped.  The  Russian  infantry 
halted  for  the  guns  to  prepare  the  way,  and  the  heavy  projectiles 
both  swept  the  crest  of  the  Bridsh  knoll  and  destroyed  the  camp 
in  rear.  But  already  General  Pennefather,  conmianding  the 
division,  had  pushed  forward  one  body  of  his  infantry  after 
another  down  the  forward  slope,  near  the  foot  of  which  they 
encoimtered  the  Russians  in  great  force.  On  his  side,  Soimonov 
had  been  compelled  to  break  up  his  regular  lines  of  columns 
at  the  narrowest  part  of  the  ridge  and  to  push  his  battalions 
forward  a  few  at  a  time.  This  and  the  broken  character  of 
the  ground  made  the  battle  even  in  the  beginning  a  m£I6e. 
The  obscurity  of  the  mist,  which  had  at  first  allowed  the 
big  battalions  to  s^>proach  unobserved,  now  favoured  the 
weaker  side.  Soimonov  himself,  however,  formed  up  some 
9000  men,  who  drove  back  the  British  left  wing — ^for  the  whole 
of  Pennefather's  force  at  the  time  was  no  more  than  3600 
men.  But  the  right  wing,  not  as  yet  attacked,  either  by 
Soimonov  or  by  Pavlov,  held  on  to  its  positions  on  the  forward 
slope,  and  a  column  of  Russian  sailors  and  marines,  who  had 
been  placed  under  Soimonov's  command  and  had  mo.ved  up  the 
Careenage  Ravine  to  turn  the  British  left,  were  caught,  just  as 
they  emerged  on  to  the  plateau  in  rear  of  Pennefather's  line, 
between  two  bodies  of  British  troops  hurrying  to  the  scene  of 
action.  On  the  front,  too,  the  Russian  attack  came  to  a  standstill 
and  ebbed,  for  Soimonov's  overcrowded  battalions  jostled  one 
another  and  dissolved  on  the  narrow  and  broken  plateau. 
Soimonov  himself  was  killed,  and  the  disciplined  confidence  and 
steady  volleys  of  the  defenders  dominated  the  chaotic  Han  of  the 
Russians.  Thus'  3300  defenders  were  able  to  repulse  and  even 
to  "  expunge  from  the  battlefield  "  the  whole  of  the  Sevastopol 
column,  except  that  portion  of  it  which  drifted  away  to  its  left 
and  joined  Pavlov.  This  stage  of  the  battle  had  lasted  about 
forty  minutes.  But,  brilliant  as  was  this  overture,  it  is  the 
second  stage  of  the  battle  that  gives  it  its  epic  interest. 

The  first  attack  made  by  Pavlov's  advanced  guard,  aided  by 
parts  of  Soimonov's  corps,  was  relatively  slight,  but  General 
Dannenberg  now  arriv(Nl  on  the  field,  and  arranged  for  an 
assault  on  the  British  centre  and  right,  to  be  delivered  by 
10,000  men  (half  his  intact  forces)  chiefly  by  way  of  the  Quarry 
Ravine,  the  attack  to  be  prepared  by  the  guns  on  Shell  HilL 
Pennefather  had  been  reinforced  by  the  Guards'  brigade  and  a 
few  smaller  units.  Not  the  least'  extraordinary  feature  of  the 
battle  that  followed  is  the  part  played  by  a  sangar  of  stones  at 
the  head  of  Quarry  Ravine  and  a  small  battery,  called  the 
Sandbag  Battery,  made  as  a  temporary  emplacement  for  two 
heavy  guns  a  few  days  before.  The  guns  had  done  their  work 
and  been  sent  back  whence  they  came.  Nevertheless  these  two 
insignificant  works,  as  points  to  hold  and  lines  to  defend  on  an 
otherwise  featureless  battlefidd,  became  the  centres  of  gravity 
of  the  battle. 

The  sangar  at  first  fell  into  the  hands  of  the  Russians,  but  they 
were  soon  ejected,  and  small  British  detachments  reoccupied  and 
held  it,  whfle  the  various  Russian  attacks  flowed  up  and  past  it 
and  ebbed  back  into  the  Quarry  Ravine.  Possession  of  the 
Sandbag  Battery  was  far  more  fiercely  contested.  The  right  wing 
was  defended  by  some  700  men  of  the  and  Division,  who  were 
reinforced  by  1300  of  the  Guards.    The  line  of  defence  adjacent 


to  the  battery  looked  downSiill  for  about  300  yds,,  giving  a  den 
field  of  fire  for  the  new  Enfield  rifle  the  FngIKh  carried;  bat 
a  sharp  break  in  the  slope  beyond  that  range  gave  the  aiwailiwts 
plenty  of  "  dead  ground  "  on  which  to  f<»m  up.  For  a  time, 
therefore,  the  battle  was  a  series  of  attacks,  deiivered  with  gxeai 
fierceness  by  the  main  body  of  Pavlov's  coips^  tlie  fcpohe  cf 
each  being  followed  by  the  disappearance  of  tbe  assaSarts. 
But  the  arrival  of  part  of  the  British  4th  Divisioa  onder  Sir 
George  Cathcart  gave  the  impulse  for  a  counter-attack,  lloss 
of  the  division  indeed  had  to  be  used  to  patch  up  tise  weaker 
parts  of  the  line,  but  Cathcart  himself  with  about  400  mea 
worked  his  way  along  the  lower  and  steqier  part  of  the  eastoa 
slope  so  as  to  take  the  assailants  of  the  battery  in  flank.  Hf 
had  not  proceeded  far,  however,  when  a  body  of  RussU:i5 
moving  higher  up  descended  upon  the  small  British  cofps  acd 
scattered  it.  Cat  heart  himself  being  kiUed.  Other  ooontcr-strokes 
that  his  arrival  had  in^ired  were  at  the  same  time  made  froa 
different  parts  of  the  defensive  front,  and  had  the  ^ect  of 
breaking  up  what  was  a  solid  line  into  a  number  of  discooorctfd 
bands,  each  fighting  for  its  life  in  the  midst  of  tbe  enemy.  Tbe 
crest  of  the  position  was  laid  open  and  parts  of  the  Rosiaa 
right  wing  seized  it.  But  they  were  flung  back  to  the  lover 
dopes  of  the  (^tiany  Ravine  by  the  leading  French  regimes: 
sent  by  BosqueL  This  regiment  was  quickly  followed  by 
others.  The  last  great  assault  was  ddivered  with  more  pre- 
cision, if  with  less  fury  than  the  others,  and  had  Daancnbcri: 
chosen  to  employ  the  9000  bayonets  of  his  reserve,  who  stood 
idle  throughout  the  day,  to  support  the  6000  kalf-spcs: 
troops  who  made  the  attack,  it  would  probably  have  bcsa 
successful. 

As  it  was,  supported  by  the  heavy  guns  on  Sbdl  HUl,  the 
assailants,  though  no  longer  more  than  sli^tly  soperior  ^ 
numbers,  carried  not  only  the  sangar,  but  part  of  the  crest  kae 
of  the  allied  position.  But  they  were  <kiven  back  into  tbe  Quam- 
Ravine,  and,  relieving  the  exhausted  British,  the  French  took 
up  the  defence  along  the  edge  of  the  ravine,  whidi,  thoi:^ 
still  not  without  severe  fighting,  they  maintained  till  the 
close  of  the  battle.  Inkerman,  however,  was  not  a  dnva 
battle.  The  allied  field  artillery,  reinforced  by  fwo  long  iS-fr. 
guns  of  the  British  siege  train  and  assisted  by  the  bold  adxzxt 
of  two  French  horse-artiIler>'  batteries  mMch  galloped  down  the 
forward  slope  and  engaged  the  Russians  at  close  range.  gai^J 
the  upper  hand.  Last  of  all,  the  dominant  guns  on  SbeH  H  .J 
thus  silenced,  the  resolute  advance  of  a  handfol  of  British 
infantry  decided  the  day,  and  the  Russians  retreated.  The  isil 
shots  were  fired  about  1.30  p.m. 

The  total  British  force  engaged  was  8500,  of  whom  2357  vec 
killed  and  wounded.  The  French  lost  939  out  of  about  7000  who  oat 
on  to  the  field,  though  not  all  these  were  engaged.  The  RaMiaiks  sre 
said  to  have  lost  1 1 ,000  out  of  about  42.000  present.  The  percent^ 
(37-7)  of  loss  sustained  by  the  British  is  sufBcJent  evwkaicc  of  tae 
intensity  of  the  conflict,  and  provides  a  convincinK  answr  to  crruia 
writers  who  have  represented  the  battle  as  duefly  a  Freach  afi^s'- 
On  the  other  hand,  the  reproaches  addressed  by  sooie  British  vritcn 
to  General  Bosquet  for  not  promptly  suppoctiac  the  troofM  at  Iafctr> 
man  with  his  whole  strei^;th  are  equally  unjustifiable,  for  anaufsnif 
Sir  George  Brown  and  Sir  Geoc]^  Cathcart  both  decfiaed  ns  firs 
offers  of  supix>rt,  and  he  had  Pnnce  Gorchakov  with  at  least  ao  oco 
Russians  in  his  own  immediate  front.  He  would  therefore  have  mksd 
the  failure  of  his  own  mission  in  order  to  take  part  in  a  battle  v&rv 
his  intervention  was  not,  so  far  as  he  could  tell,  of  vital  iaaportasx. 
When  Lord  Raglan  definitely  asked  him  for  snppoct.  he  ga«v  i: 
willingly  and  eagerly,  sending  his  troops  up  at  toe  doable,  ami  ':£ 
must  be  remembered  that  several  British  divisians  took  00  pan  ie  ibt 
action  for  the  same  reason  that  actuated  Bosonet.  Bat,  ta  sns  :* 
tbe  seemingly  inevitable  controversies  attenoant  on  aa  *  aSked  ' 
battle,  it  is  now  generally  admitted  that,  as  a  "  sofcfiees*  batxk." 
Likerman  is  scarcdy  to  be  surpassed  in  modem  histocy. 

INLAYING,  a  method  of  ornamentation,  by  iscnaticg  cr 
otherwise  inserting  in  one  material  a  substance  or  sobstasres 
differing  therefrom  in  colour  or  nature.  The  art  is  practac^  g 
the  fabrication  of  furniture  and  artistic  objects  in  aD  rmeiks 
of  wood,  metal,  shell,  ivory  and  coloured  and  hard  stone,  Mai 
in  compound  substances;  and  thie  comhinatums,  styles  ari 
varieties  of  effect  are  exceedingly  numerous.  Several  specaJ 
classes  of  inlaying  may  be  here  enumerated  and  defmed,  detail 
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regarding  most  of  which  will  be  found  under  their  separate 
headings.  In  the  ornamental  treatment  of  metal  surfaces 
Nieilo  decoration,  applied  to  silver  and  gold,  is  an  ancient  and 
much-practised  spedes  of  inlaying.  It  consists  in  filling  up 
engraved  designs  with  a  composition  of  silver,  copper,  lead  and 
sulphur  incorporated  by  heat.  The  composition  is  black,  and 
the  finished  work  has  the  appearance  of  a  drawing  in  black  on 
a  metallic  plate.  An  art,  analogous  in  effect,  called  bidri,  from 
Bider  in  the  Deccan,  is  practised  in  India.  In  bidri  work  the 
ground  is  an  alloy  of  zinc,  with  small  proportions  of  copper  and 
lead,  in  which  shallow  patterns  and  devices  are  traced,  and 
fiOed  up  with  thin  plates  of  silver.  When  the  surface  has  been 
evened  and  smoothed,  the  bidri  ground  is  stained  a  permanent 
black  by  a  paste  the  chief  ingredients  of  which  are  sal-ammoniac 
and  nitre,  leaving  a  pleasing  contrast  of  bright  metallic  silver 
in  a  dead  black  ground.  The  inlaying  of  gold  wire  in  iron  or 
sted  is  known  as  Damascening  (?.«.)•  It  has  been  very  largely 
piactised  in  Persia  and  India  for  the  ornamentation  of  arms 
and  armour,  being  known  in  the  latter  country  as  Kuft  work  or 
Kuftgari.  In  Kashmir,  vessels  of  copper  and  brass  are  very 
effectively  inlaid  with  tin — ^an  art  which,  h*ke  many  other 
decorative  arts,  appears  to  have  originated  in  Persia.  In  the 
ornamental  inlaying  of  metal  sturfaces  the  Japanese  display  the 
most  extraordinary  skill  and  perfection  of  workmanship.  In 
the  inlaying  of  their  fine  bronzes  they  use  principally  gold  and 
silver,  but  for  large  articles  and  also  for  common  cast  hollow 
ware  commoner  metals  and  alloys  are  employed.  In  inlaying 
bronzes  they  generally  hollow  out  and  somewhat  undercut  the 
design,  into  which  the  ornamenting  metal,  usually  in  the  form 
of  wire,  is  laid  and  hammered  over.  Frequently  the  lacquer 
work  of  the  Japanese  is  inlaid  with  mother-of-pearl  and  other 
substances,  in  the  same  manner  as  is  practised  in  ornamenting 
lacquered  papier-mftch6  among  Western  communities.  The 
Japanese  also  practise  the  various  methods  of  inlaying  referred 
to  under  Damascening.  The  term  Mosaic  (q.v.)  is  generally 
applied  to  inlaid  work  in  hard  stones,  marble  and  glass,  but  the 
most  important  class  of  mosaics — those  which  consist  of  innumer- 
able small  separate  pieces — do  not  properly  come  under  the 
bead  of  inlaying.  Inlaid  mosaics  are  those  in  which  coloured 
designs  are  inserted  in  spaces  cut  in  a  solid  ground  or  basis, 
such  as  the  modem  Florentine  mosaic,  which  consists  of  thin 
veoeers  of  precious  coloured  stones  set  in  slabs  of  marble.  The 
Taj  Mahal  at  Agra  is  an  example  of  inlaid  mosaic  in  white 
marble,  and  the  art,  carried  to  that  city  by  a  French  artist, 
is  still  practised  by  native  workmen.  Pittra  dura  is  a  fine 
variety  of  inlaid  mosaic  in  which  hard  and  expensive  stones 
— agate,  cornelian,  amethyst  and  the  like — are  used  in  relief. 
Certain  kinds  of  enamel  might  also  be  included  among  the 
v:arieties  of  inlaying.  (See  also  Makquztxy  and  Bombay 
Fusniture.) 

IMMAil,  HENRY  (1801-1846),  American  artist,  was  bom  in 
Utica,  New  York,  on  the  20th  of  October  x8oi.  Apprenticed 
to  the  painter  John  W.  Jarvis  at  the  age  of  fourteen,  he  left 
him  after  seven  years  and  set  up  for  himself,  painting  portraits, 
genre  and  landscape.  He  was  one  of  the  organizers  of  the 
National  Academy  of  Design  in  New  York  and  its  first  vice- 
president  (from  1826  until  1832).  As  a  portrait  painter  he  was 
highly  successful  both  in  New  York  and  Philadelphia,  and  going 
to  England  in  1844,  he  had  for  sitters  the  Lord  Chancellor 
(Cottenham),  the  poet  Wordsworth,  Doctor  Chalmers,  Lord 
Macaulay  and  others.  His  American  sitters  included  President 
Van  Buren  and  Chief  Justice  Marshall.  He  died  in  New  York 
City  on  the  17th  of  January  1846. 

INIf,  a  river  of  Europe,  an  important  right  bank  tributary 
of  the  Danube.  It  rises  at  an  elevation  of  7800  ft.,  in  a  small 
lake  under  the  Piz  Longhino,  in  the  Swiss  canton  of  the  Grisons. 
After  flowing  for  a  distance  of  55  m.,  through  the  Engadine  it 
leaves  Swiss  territory  at  Martinsbruck  and  enters  Austria.  I^ 
next  plunges  through  the  deep  ravine  of  FinstermUnz,  and, 
continiting  in  the  main  a  north-easterly  direction,  receives 
at  Landeck  the  Rosanna.  Hence  its  course  becomes  more 
rapid,  untili  after  swirling  through  the  narrow  and  romantic 


Oberinnthal,  it  enters  the  broader  and  pastoral  Unterinnthal. 

It  next  passes  Innsbradc  and  from  Hall,  a  few  miles  lower  down, 

begins  to  be  navigable  for  barges.    At  Kufstein,  down  to  which 

point  it  has  still  pursued  a  north-easterly  direction,  it  breaks 

through  the  north  Tirol  limestone  formation,  and,  now  keeping 

a  northerly  course,  enters  at  Rosenheim  the  Bavarian  high 

plateau.     Its  bed  is  now  broad,  studded  with  islands  and 

enclosed  by  high  banks.   Its  chief  tributaries  on  this  last  portion 

of  its  course  are  the  Alz  and  the  Salzach,  and  at  Passau,  309  m. 

from  its  source,  it  joins  the  Danube,  which  river  down  to  that 

point  it  equab  in  length  and  far  exceeds  in  volume  of  water. 

Its  rapid  current  does  not  permit  of  extensive  navigation,  but 

timber  rafts  are  floated  down  from  above  Innsbruck. 

Sec  Greinz,  Eine  Wandenmg  dutch  das  Unterinntal  (Stuttgart, 
1903). 

INN  and  INNKEEPER.  An  Inn  is  a  house  where  travellers 
are  fed  and  lodged  for  reward.  A  distinction  has  been  drawn 
between  tavern,  inn  and  hotel,  the  tavern  supplying  food  and 
drink,  the  hotel  lodging,  the  inn  both;  but  this  is  fanciful. 
"  Hotd  "  now  means  '  inn,"  and  "  inn  "  is  often  applied  to  a 
mere  public-house,  whilst  *'  tavern  "  is  less  used.  "  Inn,"  still 
the  legal  and  best,  as  it  is  the  oldest,  is  a  form  of  the  word  "  in  " 
or  "  within."  This  sense  is  retained  in  the  case  of  the  English 
legal  societies  still  known  as  Inns  or  Coust  iq.v.).  In  the  Bible 
"inn"  means  "lodging-place  for  the  night."  Hospitality  has 
always  been  a  sacred  duty  in  the  East.  The  pilgrim  or  the 
traveller  claims  it  as  a  right.  But  some  routes  were  crowded, 
as  that  from  Bagdad  to  Babylon.  On  these,  khans  (in  or  near 
a  town)  and  caravanserais  (in  waste  places)  were  erectied  at  the 
expense  of  the  benevolent.  They  consisted  of  a  square  building 
surrounded  by  a  high  wall;  on  the  roof  there  was  a  terrace  and 
over  the  gateway  a  tower;  inside,  was  a  large  court  surrounded 
by  compartments  in  which  was  some  rude  provision  for  the 
animals  and  baggage  of  the  traveller  as  well  as  for  himself. 
The  latter  purchased  his  own  food  where  he  chose,  and  had  to 
"do  for  himself."  In  some  such  place  Jesus  was  bom.  Tavern 
is  mentioned  once  in  Scripture  (Acts  xxviii.  15)  where  it  is  said 
the  brethren  from  Rome  met  Paul  at  "the  Three  Taverns." 
This  was  a  station  on  the  Appian  Way,  referred  to  also  in  Cicero's 
Letters  {Ad  AU.  iL  12).  So,  in  modem  London,  stations  are 
called  "Elephant  and  Castle,"  or  "Bricklayers'  Arms,"  from 
adjacent  houses  of  entertainment.  Among  the  Greeks  inns  and 
innkeepers  were  held  in  low  repute.  The  houses  were  bad  and 
those  who  kept  them  had  a  bad  name.  A  self-respecting  Greek 
entered  them  as  seldom  as  possible;  if  he  travelled  he  relied  on 
the  hospitality  of  friends.  In  Rome  under  the  emperors  some- 
thing akin  to  the  modem  inn  grew  up.  There  is,  however, 
scarcely  any  mention  of  such  institutions  in  the  capital  as  distin- 
guished from  mere  wine-shops  or  eating-houses.  Ambassadors 
were  lodged  in  apartments  at  the  expense  of  the  state.  But 
along  the  great  roads  that  radiated  from  Rome  there  were  inns. 
Horace's  account  of  his  journey  to  Brandisium  (5ii/.  i.  5), 
that  brilliant  picture  of  contemporary  travel,  tells  us  of  their 
existence,  and  the  very  name  of  the  Three  Taverns  shows  that 
there  was  sufficient  custom  to  support  a  knot  of  these  institutions 
at  one  place.  Under  the  Roman  law,  the  innkeeper  was  answer- 
able for  the  property  of  his  guests  unless  the  damage  was  due  to 
damnum  fatale  or  tis  major ,  in  modem  language  the  act  of  (jod 
or  the  king's  enemies.  He  was  also  liable  for  damage  done  by 
his  servant  or  his  slave  or  other  inhabitant  of  the  house. 

In  the  middle  ages  hospitality  was  still  regarded  as  a  duty,  and 
provision  for  travellers  was  regularly  made  in  the  monasteries. 
People  of  rank  were  admitted  to  the  house  itself,  others  sought 
the  guest-chamber,  which  sometimes  stood  (as  at  Battle  Abbey) 
outside  the  precincts.  It  consisted  of  a  hall,  round  which  were 
sleeping-rooros,  though  the  floor  of  the  hall  itself  was  often 
utilized.  Again,  hospitality  was  rarely  denied  at  the  castle  or 
country  house.  The  knight  supped  with  his  host  at  the  dais 
or  upper  part  of  the  great  hall,  and  retired  with  him  into  his  own 
apartment.  His  followers,  or  the  meaner  strangers,  sat  lower 
down  at  meat,  and  after  the  tables  had  been  removed  stretched 
themselves  to  rest  upon  the  floor.    In  desolate  parts  hospices 
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were  erected  for  the  accommodation  of  pflgrims.  Sach  existed 
in  the  Alps  and  on  all  the  great  roads  to  the  Holy  Land  or  to 
famoos  shrines,  notably  to  that  of  Canterbury.  The  still  impres- 
sive remains  of  the  Travellers'  Hospital  at  Maidstone,  founded 
by  Archbishop  Boniface  in  1260,  give  an  idea  of  the  extent  of 
such  pbuxs.  The  mention  of  Canterbury  recalls  two  inns 
celebrated  by  Chaucer.  The  pilgrims  started  from  the  "  Tabard  " 
at  Southwark  under  the  charge  of  Harry  BaUy  the  host,  and 
they  put  up  at  the  "  Checquers  of  the  Hope/'  in  Mezcexy  Lane, 
Canterbury.  It  is  easy  to  infer  that,  as  time  went  on,  the 
meagre  hoq>itality  of  the  monastery  or  the  hoq>ice  was  not 
sufficient  for  an  increasing  middle  dass,  and  that  the  want 
was  met  by  the  development  of  the  mere  ale-house  into  the  inn. 
The  "  ale-house,"  to  give  it  the  old  English  name,  was  always 
in  evidence,  and  even  in  pre-R^ormation  days  was  a  favourite 
subject  for  the  satirist.  In  Lang^d's  Piers  Ike  PUnoman  and 
in  Skelton's  Eiynour  Rummynge  we  have  contemporary  pictures 
of  ale-houses  of  the  14th  and  i6th  centuries,  but  the  Tabard 
is  quite  a  modem  inn;  with  a  ktbU  d*hdte  supper,  a  sign,  a  landlord 
("  right  a  mery  man  ")  and  a  reckoning! 

It  has  been  conjectured  (Larwood  and  Hotten,  History  of 
Signboards,  1874)  that  the  inn  sign  was  taken  or  imitated  from 
that  displayed  on  the  town  houses  or  fiiiu  of  noblemen  and 
prelates.  The  innkeeper  alone  of  tradesmen  retains  his  individual 
sign.  The  inn  shared  with  the  tavern  the  long  projecting  pole 
garnished  with  branches.  These  poles  had  become  of  such 
inordinate  length  in  London  that  in  1375  they  were  restricted 
to  7  ft.-  But  the  inn  of  those  times  was  still  a  simple  affair.  In 
eadi  room  there  were  several  beds,  the  price  of  which  the  prudent 
traveller  inquired  beforehand.  Extortion  was  frequent,  though 
it  was  forbidden  by  a  statute  of  Edward  III.  The  fare  was  simple ; 
bread,  meat  and  beer,  with  fish  on  Fridays.  The  tavern  senti- 
ment is  strong  in  Elizabethan  literature.  The  "  Boar's  Head  " 
in  Eastcheap  is  inseparably  connected  with  Sir  John  Falstaff 
and  Dame  Quickly.  "  Shall  I  not  take  mine  ease  in  mine  Inn?  " 
(i  Henry  IV.,  Act  iii.  sc.  3)  is  well-nigh  the  most  famotis  word 
of  the  famous  knight.  A  passage  in  Holinshed's  Chronicle 
(1587,  L  246)  explains  the  inner  meaning  of  this.  He  assures 
us  that  the  inns  of  England  are  not  as  those  of  other 
lands.  Abroad  the  guest  is  under  the  tyranny  of  the  host,  but 
in  England  your  inn  is  as  your  own  house;  in  your  chamber 
you  can  do  what  you  will,  and  the  host  is  rather  your  servant 
than  your  master.  The  "  Mermaid  "  in  Bread  Street  is  associated 
with  the  memory  of  many  wits  and  poets — Raleigh,  Shakespeare, 
Beaumont,  Fletcher,  Ben  Jonson— who  frequented  it  and 
praised  it. 

Shenstone's  lines  as  to  "  the  warmest  welcome  at  an  inn  " 
vent  a  common  but  rather  cheap  cynicism.  Doctor  Johnson 
was  a  great  frequenter  of  inns  and  was  outspoken  in  praise  and 
blame.  In  the  time  immediately  preceding  railways  the  inn, 
which  was  also  a  post-house  where  the  public  coach  as  well  as 
that  of  the  private  traveller  changed  horses,  was  a  place  of  much 
importance.  We  have  it  presented  over  and  over  again  in  the 
pages  of  Dickens.  The  "  Maypole  "  in  Barnaby  Rudge  may  be 
singled  out  for  mention;  it  survives  at  ChigweU,  Essex,  as  the 
"King's  Head;" 

The  effect  of  railways  was  to  multiply  hotels  in  great  centres 
and  gradually  increase  their  size  till  we  have  the  huge  structures 
so  plentiful  to-day.  The  bicycle  and  later  the  motor  car,  through 
the  enormous  traffic  they  caused  on  the  country  roads,  have 
restored  the  old  wayside  inns  to  more  than  their  former  prosperity. 

In  Scotland  a  statute  (1424)  of  James  I.  ordained  inns  for 
man  and  beast,  with  food  and  drink  at  reasonable  prices,  in 
each  borough,  and  a  subsequent  act  prohibited  lodging  in 
private  houses  in  places  where  there  were  inns,  under  a  penalty 
of  40s.  But  for  centuries  the  Scots  inn  was  a  poor  affair.  The 
Clachan  of  Aberfoyle  in  Rob  Roy^  kept  by  the  widow  MacAlpine, 
was  probably  typical.  .In  St  Ronan*s  Well  Scott  gives  the  more 
pleasing  picture  of  the  Cleikum  Inn,  kept  by  the  delightful  Meg 
Dods,  and  mention  should  be  made  of  St  Mary's  Cottage,  with 
its  hostess  Tibby  Shiels,  the  scene  of  one  of  the  Nodes  Ambro- 
sianae,  with  memories  not  merely  of  Scott  but  of  Christopher 


North  and  the  Ettrick  Shepherd.  Bums  had  much  to  do  with 
inns  and  taverns.  If  Poosie  Nande's,  where  the  Jolly  Bcggais 
hdd  wild  revd,  is  long  vanished,  the  Globe  at  Dumfries  still 
exists,  a  fair  sample  of  an  inn  of  the  period.  As  late  as  1841 
Dickens,  writing  to  John  Foster  during  his  first  visit  to  Scotland* 
describes  the  Highland  inns  as  very  poor  affairs,  "  a  mete  knot 
of  little  outhouses  "  he  says  of  one;  and  even  in  Queen 
Victoria's  Leaves  jrom  the  Journal  of  Our  Life  in  the  Highlands 
the  inn  is  described  as  invariably  small  and  unassuming.  Thas 
the  devdopment  of  hotels  in  Scotland  did  not  begin  much  before 
the  middle  of  the  19th  century. 

In  America  the  first  hotd  mentioned  in  New  York  is  "  Kr^er's 
Tavem  "  about  1642,  replaced  in  1703  by  the  '*  King's  Arms." 
When  the  town  came  to  be  English  a  proclamation  was  issaed 
regulating  the  inns.  Meab  were  not  to  cost  more  than  8d.  or 
beer  2d.  per  quart. 

Law  Rdaling  to  Innheepers.—Wheihitr  any  special  buildisg 
is  an  inn  is  a  question  of  fact.  A  temperance  hotd  is  an  icn, 
but  a  mere  public-house  is  not.  An  innkeeper  is  bound  to 
recdve,  lodge  and  feed  travellers  if  he  has  accommodatioo,  if 
they  are  able  and  willing  to  pay,  and  are  not  obvioualx  objcctioa- 
able.  If  he  refuse  he  is  liable  at  o>mmon  law  to  indictmeai, 
or  an  action  will  lie  against  him  at  the  suit  of  the  would-be  gocsL 
Under  the  Army  Act  soldiers  of  all  kinds  may  be  billeted  on  the 
innkeeper,  even  beyond  his  power  to  provide  in  his  own  bonsr; 
he  must  find  accommodation  for  them  dsewhere.  An  innkeeper 
must  keep  the  goods  and  chattels  of  his  guest  in  safety,  unless 
they  are  destroyed  by  the  act  of  God  or  the  king's  enemies. 
Under  this  last  the  king's  rebellious  subjects  are  not  indoded. 
He  is  not  liable  for  goods  stolen  or  destroyed  by  the  companica 
of  the  guest  or  through  the  guest's  own  negligence.  There  are 
two  theories  as  to  the  origin  of  this  common  law  liability  <tf  the 
innkeeper:  (i)  it  was  a  survival  of  the  liability  ci  the  oornxoa 
trader,  or  (2)  specially  imposed  from  the  nature  of  his  ca!ii:s|^ 
Old  English  law  held  him  to  some  extent  suq>ect.  The  traveller 
amongst  strangers  seemed  foriom  and  unprotected,  and  coa- 
spiracy  with  thieves  was  dreaded.  In  modem  times  the  landlord's 
responsibilities  were  cut  down  by  the  Innkeepers  Liability  .\ct 
1863.  He  is  not  liable  (save  for  horses  and  other  live  aninuJs  vit  b 
their  gear  and  carriages)  to  a  greater  extent  than  £30,  uclrss 
the  loss  is  caused  by  the  default  or  neglect  of  himself  or  Ms 
servants,  or  the  goods  have  been  formally  deposited  with  hisi. 
He  must  conspicuously  exhibit  a  copy  of  the  material  parts  of 
the  act.  The  innkeeper  may  contract  himsdf  out  of  his  coacwo 
law  obligation,  and,  apart  from  negligence,  he  is  not  liable  for 
injury  to  the  person  or  dothes  of  his  guest.  In  retain  for  these 
responsibilities  the  law  gives  him  a  lien  over  his  goer's  goods 
till  his  bill  be  paid.  This  is  a  particular  and  not  a  general  liea. 
It  attaches  oi^y  to  the  special  goods  brought  by  the  goest  to 
the  inn,  and  housed  by  the  iimkeeper  with  him.  When  seveni 
guests  go  together,  the  lien  extends  to  all  their  goods.  The 
innkeeper  is  only  bound  to  take  ordinary  care  of  goods  thns  held, 
but  he  cannot  use  them  or  charge  for  their  house-room.  Bt 
the  custom  of  London  and  Exeter,  "  when  a  horse  cats  oat  ike 
price  of  his  head,"  namely,  when  the  cost  of  keep  exceeds  vzl-e, 
the  host  may  have  him  as  his  own.  By  the  Innkeepers  Act  i5  -$, 
if  goods  have  been  kept  for  six  weeks  they  may  be  advertiscvi 
and  then  sold  after  the  interval  of  a  month.  Althoagb  as 
advertisement  in  a  London  paper  is  directed,  this  act  (it  voc'i 
seem)  applies  to  Scotland  ( J.  A.Fleming,  in  Green's  Etuydofcts.  :z 
of  the  Law  of  Scotland ,  vi.  363).  In  that  country  the  bv  t& 
generally  the  same  as  in  England,  though  it  has  been  hdd  thit 
the  innkeeper  is  not  responsible  for  loss  by  acddental  fire.  Nc^- 
is  his  refusal  to  recdve  a  guest  a  criminal  offence.  In  the  Vcitri 
States  the  common  law  follows  that  of  England,  though  laws 
of  the  various  states  have  diminished  the  liability  of  the  ianLerper 
in  much  the  same  fashion  as  in  En^and.  Innkeepers  as  retaSrrs 
of  intoxicating  liquors  are  subject  to  the  pcovisiQas  of  lix 
Licensing  Laws. 

See  Angus.  Bihie  Handbook  {airm  ed.,  l9Q4):.Bccknaaa*f  /•- 
venlionSf  tr.  by  Johnson  (1846):  lusserand.  Lis  Anffau 
Agjt  O884):  Lidienau.  DasGaOhet'  nnd  WC' 
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M  ilterer  Ztil  (i8qi);  Kempt.  CoimntU  Caledonia  (1893);  F.  W. 
Hackwood.  Imu.  AUt  and  Drinking  Customs  of  Old  England  (1909) ! 
teU  and  Hurst,  The  Law  of  Innkiepers  (1904).  English  and  Roman 
uw  are  compared  in  Pymar's  Law  of  Innkegpers  (1893).  For  Scots 
law,  see  BeQ's  PrincipUs,  An  American  treatise  is  S»  H.  Waridell, 
Lam  of  Inns,  Hotels  and  Boarding  Houses  (1888).  (F.  Wa.) 

INNERLEITHElf,  a  police  buigh  and  health  resort  o£  Peebles- 
shire, Scotland,  on  Leithen  Water,  near  its  junction  with  the 
Tweed,  6|  m.  S.£.  oC  Peebles  by  the  North  British  railway. 
Pop.  (1901)  2181.  In  olden  times  it  seems  to  have  been  known 
as  Homehuntcrsland,  and  to  have  been  mentioned  as  early  as 
1 1 59,  when  a  son  of  Malcolm  IV.  (the  Maiden)  was  dzownni  in 
a  pool  of  the  Tweed,  dose  to  Leithenfoot.  Its  chief  industry 
b  the  manufacture  of  tweeds  and  fine  yarns,  which,  together  with 
the  fame  of  its  medicinal  springs,  brought  thjc  burgh  into  promin- 
ence towards  the  end  of  the  iSth  century.  The  spa,  alleged  to 
be  the  St  Ronan's  well  of  Scott's  novel  of  that  name,  has  a 
pump-room,  baths,  &c.  The  saline  waters  are  useful  in  minor  cases 
of  dyspepsia  and  liver  complaints.  The  town  is  flanked  on  the 
W.  by  the  hiU  fort  of  Caerlee  (400  ft.  long)  and  on  the  E.  by  that 
of  the  Pirn  (350  ft.  long).  Farther  £.,  close  to  the  village  of 
Walkerburn,  are  Purvis  Hill  terraces,  a  remarkable  series  of 
earthen  banks,  from  50  ft.  to  more  than  zoo  ft.  wide,  and  with 
a  length  varying  up  to  900  ft.,  the  origin  and  purpose  of  which 
are  unknown.  Traquair  House,  or  Palace,  on  the  right  bank 
of  the  Tweed,  is  believed  to  be  the  oldest  inhabited  house  in 
Scotland,  the  most  ancient  portion  dating  from  the  xotb  century, 
and  including  a  remnant  of  the  castle.  It  was  largely  added  to 
by  Sir  John  Stewart,  first  earl  of  Traquair  (d.  1659)  and  is  a 
good  example  of  the  Scottish  Baronial  mansion  with  high-pitched 
roof  and  turreted  angles.  To  the  west  of  the  house  was  the  arbour 
which  formed  the  "  bush  aboon  Traquair  "  of  the  songs  by 
Robert  Crawford  (d.  1733)  and  John  Campbell  Shairp,  its  site 
being  indicated  by  a  few  birch  trees.  James  Nicol  (1769-18x9), 
the  poet,  was  minister  of  Traquair,  and  his  son  James  Nicol 
(1810-1879),  the  geologist  and  professor  of  natural  history  in 
Aberdeen  University,  was  bom  in  the  manse. 

INIIESS,  GEORGE  (1825-1894),  American  landscape  painter, 
was  bom  near  Newburgh,  N.Y.,  on  the  ist  of  May  1825.  Before 
be  was  five  years  of  age  his  patents  had  moved  to  New  York 
and  afterwards  to  Newark,  N.J.,  in  which  latter  city  his  boyhood 
was  passed.  He  would  not  "take  education"  at  the  town 
academy,  nor  was  he  a  success  as  a  greengrocer's  boy.  He  bad 
a  strong  bent  towards  art,  and  his  parents  finally  placed  him  with 
a  drawingimaster  named  Barker.  At  sixteen  he  went  to  New 
Yoric  to  study  engraving,  but  soon  returned  to  Newark,  where 
be  continued  sketching  and  painting  after  his  own  initiatjv^. 
In  1843  he  was  again  in  New  York,  and  is  said  to  have  passed 
a  oMnth  in  Gignoux's  studio.  But  he  was  too  impetuous,  too 
independent  in  thought,  to  accept  teaching;  and,  besides,  the 
k-Dowledge  of  his  teachers  must  have  been  limited.  Practically 
he  was  self -taught,  and  always  remained  a  student.  In  1851 
be  went  to  Europe,  and  in  ItaJy  got  his  first  glimpse  of  real  art. 
He  was  there  two  years,  and  imbibed  some  tradition^  of  the 
classic  landscape.  In  1854  he  went  to  France,  and  there  studied 
the  Barbixon  painters,  whom  he  greatly  admired,  especially 
Daubigny  and  Rousseau.  After  his  return  to  America  he  opened 
a  studio  in  New  York,  then  went  to  Medfield,  Mass.,  where  he 
resided  for  five  years.  A  pastoral  landscape  near  this  town 
Inspired  the  characteristic  painting  "  The  Medfield  Meadows." 
Again  he  went  abroad  and  spent  six  years  in  Europe.  He  came 
back  to  New  York  in  1876,  and  lived  there,  or  near  there,  until 
the  year  of  his  death,  which  took  place  at  Bridge  of  Allan  on  the 
3rd  of  August  1894  while  he  was  travelling  in  Scotland.  He  was 
a  National  Academician,  a  member  of  the  Society  of  American 
Artists,  and  had  recrived  many  honours  at  home  and  abroad. 
He  was  married  twice,  his  son,  George  Inness  (6. 1854),  being  also 
a  painter.  Inness  was  emphatically  a  man  of  temperament,  of 
moods,  enthusiasms,  convictions.  He  was  fond  of  speculation 
and  experiment  in  metaphysics  and  religion,  as  in  poetry  and  art. 
Swedenborgianism,  symbolism,  socialism,  appealed  to  him  as 
they  might  to  a  mystic  or  an  idealist.  He  aspired  to  the  perfect 
unities,  and  was  impatient  of  structural  foundations.    This  was 


577 

his  attitude  towards  painting.  He  sought  the  sentiment,  the 
light,  air,  and  colour  of  nature,  but.  was  put  out  by  nature's 
forms.  How  to  subordinate  form  without  causing  weakness 
was  hiar  problem,  as  it  was  Corot's.  His  early  -education  gave 
him  no  great  techm'cal  facility,  so  that  he  never  was  satisfied 
with'  his  achievement.  He  worked  over  his  picture^  incessantly, 
retouching  vrith  paint,  pencil,  coal,  ink — anything  that  would 
give  the  desired  effect — ^yet  never  content  with  them.  In  his 
latter  days  it  was  almost  impossible  to  get  a  picture  away  from 
him,  and  after  his  death  his  studio  was  found  to  be  full  of  experi- 
mental canvases.  He  was  a  very  uneven  painter,  and  his 
experiments  were  not  always  successfuL  His  was  an  original — 
a  distinctly  American — mind  in  art.  Most  of  his  American 
subjects  were  taken  from  New  York  state.  New  Jersey  and 
New  England.  His  point  of  vi€w  was  his  own.  At  his  best  he 
was  often  excellent  in  poetic  sentiment,  and  superb  in  light, 
air  and  colour.  He  had  several  styles:  at  first  he  was  Somewhat 
grandiloquent  in  Roman  scenes,  but  sombre  in  colour;  then 
under  French  influence  his  brush  grew  looser,  as  in  the  "  Grey 
Lowering  Day  ";  finally  he  broke  out  in  full  coloiu-  and  light, 
as  in  the  "  Niagara  "  and  the  last  "  DeUware  Water-Gap." 
Some  of  his  pictures  are  in  American  museums,  but  most  of 
them  are  in  private  hands.  (J.  C.  Van  D.) 

INNOCENT  (Inkocentzus),  the  name  of  thirteen  popes  and 
one  anti-pope. 

Innocent  I.,  pope  from  403  to  417,  was  the  son  of  Pope 
Anastasius  I.  It  was  during  his  papacy  that  the  siege  of  Rome 
by  Alaric  (408)  took  place,  when,  according  to  a  doubtful  anecdote 
of  Zostmus,  the  ravages  of  plague  and  famine  were  so  frightful, 
and  help  seemed  so  far  off,  that  papal  permission  was  granted 
to  sacrifice  and  pray  to  the  heathen  deities;  the  pope  was, 
however,  absent  from  Rome  on  a  mission  to  Honorius  at  Ravenna 
at  the  time  of  the  sack  in  410.  He  lost  no  opportunity  of  main- 
taining and  extending  the  authority  of  the  Roman  see  as  the 
ultimate  resort  for  the  settlement  of  all  disputes;  and  his  still 
extant  communications  to  Victricius  of  Rouen,  Exuperius  of 
Toulouse,  Alexander  of  Antioch  and  others,  as  well  as  his  action 
on  the  appeal  made  to  him  by  Chrysostom  against  Theophilus 
of  Alexandria,  show  that  opportunities  of  the  kind  were  numerous 
and  varied.  He  took  a  decided  view  on  the  Pelagian  controversy, 
confirming  the  decisions  of  the  synod  of  the  province  of  pro- 
consular Africa  held  in  Carthage  in  416,  which  had  been  sent  to 
htm.  He  wrote  in  the  same  year  in  a  similar  sense  to  the  fathers 
of  the  Numidlan  synod  of  Mileve  who,  Augustine  being  one  of 
their  number,  had  addressed  him.  Among  his  letters  are  one  to 
Jerome  and  another  to  John,  bishop  of  Jerusalem,  regarding 
annoyances  to  which  the  first  named  had  been  subjected  by  the 
Pelagians  at  Bethlehem.  He  died  on  the  lath  of  March  417, 
and  in  the  Roman  Church  is  commemorated  as  a  confessor  along 
with  Saints  Nazarius,  Celsus  and  Victor,  martyrs,  on  the  38th 
of  July.    His  successor  was  Zosimus. 

Innocent  II.  (Gregorio  Paparcsd  del  Guidoni),  pope  from 
rz30  to  1 143,  was  originally  a  Benedictine  monk.  His  ability, 
pure  life  and  political  connexions  raised  him  rapidly  to  power. 
Made  cardinal  deacon  of  Sant  Angelo  in  Pescheria  by  Paschal  11. 
he  was  employed  in  various  diplomatic  missions.  Calixtus  II. 
appointed  him  one  of  the  ambassadors  who  made  peace  with  the 
Empire  and  drew  up  the  Concordat  of  Worms  (112 3),  and  in  the 
following  year,  with  his  later  enemy  Cardinal  Peter  Pierlconi, 
he  was  papal  legate  in  France.  On  the  X3th  of  February  11 30 
Honorius  II.  died,  and  on  that  night  a  minority  of  the  Sacred 
College  elected  Paparesd,  who  took  the  name  of  Innocent  II. 
After  a  hasty  consecration  he  was  forced  to  take  refuge  with  a 
friendly  noble  by  the  faction  of  Pierlconi,  who  was  elected  pope 
under  the  name  of  Anacletus  II.  by  a  majority  of  the  cardinals. 
Declaring  that  the  cardinals  had  been  intimidated,  Innocent 
refused  to  recognize  their  choice;  by  June,  however,  he  was 
obliged  to  flee  to  France.  Here  his  title  was  recogm'zed  by  a 
synod  called  by  Bernard  of  Clairvaux  at  fitampes.  Similar 
action  was  taken  in  Germany  by  the  synod  of  Wttrzburg.  In 
January  1:31  Innocent  held  a  personal  interview  with  Kii!g 
Henry  I.  of  England  at  Chartres,  and  in  March,  at  Li6ge,  with 
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thtf  Gennan  Ring  Lothair,  whom  he  induced  to  undertake  a 
campai^  against  Anadetus.  The  Gennan  army  invaded  Italy 
in  August  1 133,  and  occupied  Rome,  all  except  St  Peter's  church 
and  the  castle  of  St  Angelo  which  held  out  against  them.  Loihair 
was  crowned  emperor  at  the  Lateran  in  June  11 33,  and  as  a 
further  reward  Innocent  gave  him  the  territories  of  the  Countess 
Mathilda  as  a  fief,  but  refused  to  surrender  the  right  of  investiture. 
Left  to  himself  Innocent  again  had  to  flee,  this  time  to  Pisa. 
Here  he  called  a  council  which  condemned  Anadetus.  A  second 
expedition  of  Lothair  expelled  Roger  of  Sicily  (to  whom  Anadetus 
had  given  the  title  of  king  in  return  for  his  support)  from  southern 
Italy,  but  a  quarrel  with  Innocent  prevented,  the  emperor 
attacking  Rome.  At  this  crisis,  in  January  1 138,  Anadetus  died, 
and  a  successor  elected  by  his  faction,  as  Victor  IV.,  resigned 
after  two  months.  The  Lateran  council  of  1139  restored  peace 
to  the  Church,  excommunicating  Roger  of  Sicily,  against  whom 
Innocent  undertook  an  expedition  which  proved  unsuccessful. 
In  matters  of  doctrine  the  pope  supported  Bernard  of  Clairvaux 
in  his  prosecution  of  Abelard  and  Arnold  of  Bresda,  whom  he 
condemned  as  heretics.  The  remaining  years  of  Innocent's  life 
were  taken  up  by  a  quarrel  with  the  Roman  commune,  which  had 
set  up  an  independent  senate,  and  one  with  King  Louis  VII. 
of  Fr»ice,  about  an  appointment.  France  was  threatened 
with  the  interdict,  but  before  matters  came  to  a  head  Innocent 
died  on  the  sand  of  September  1143. 

See  Herzog-Hauck,  ReaUncyUopadie,  "  Innocenz  II.,"  with  full 
references.  Grcgorovius,  History  of  Rome  in  the  Middle  Ages,  trans. 
by  Hamilton  (London,  1896),  vol.  iv.  part  iL  pp.  420-453.    (P.  Sm.) 

Innocent  m.  (Lando  da  Sezza),  antipope  (11 79-1 180), 
q>rang  from  a  noble  Lombard  family.  Opponents  of  Alex- 
ander UL  tried  to  make  him  pope  in  September  1179. 
Alexander,  however,  bribed  his  partisans  to  give  him  up,  and 
imprisoned  him  in  the  doister  of  La  Cava  in  January  11 80. 

Innocent  III.  (Lotario  de'  Conti  di  Segni),  pope  from  X198 
to  1 216,  was  the  son  of  Trasimondo,  count  of  Segni,  and  of 
Clarida,  a  Roman  lady  of  the  noble  family  of  Scotti,  and  was 
bom  at  Anagni  about  xi6o.  His  early  education  he  recdved 
at  Rome,  whence  he  went  to  the  university  of  Paris  and  sub- 
sequently to  that  of  Bologna.  At  Paris,  where  he  attended  the 
lectiu-es  of  Peter  of  Corbeil,  he  laid  the  foundations  of  his  profound 
knowledge  of  the  scholastic  philosophy;  at  Bologna  he  acquired 
an  equally  profound  knowledge  of  the  canon  and  dvil  law.  Thus 
distinguished  by  birth,  intellect  and  attainments,  on  his  return 
to  Rome  he  rose  rapidly  in  the  church.  He  at  once  became  a 
canon  of  St  Peter's;  he  was  made  subdeacon  of  the  Roman  Church 
by  Gregory  VIII.;  and  in  1x90  his  uncle.  Pope  Clement  III., 
created  him  cardinal-deacon  of  Santi  Sergio  e  Baccho.  The 
election  of  Celestine  III.  in  the  following  year  withdrew  Lotario 
for  a  while  from  the.  active  work  of  the  Curia,  the  new  pope 
belonging  to  the  family  of  the  Orsini,  who  were  at  feud  with  the 
Scotti.  Lotario,  however,  employed  his  leisure  in  writing 
several  works:  Mysteriorum  evangelicae  legis  ae  sacramenti 
euckaristiae  libri  VI.,  De  contemtu  mundi,  sive  de  miseria  humanae 
conditionis,  and  De  quadrapartita  specie  r.uptiarum.  Of  these 
only  the  two  first  are  extant;  they  are  v/ritten  in  the  scholastic 
style,  a  sea  of  quotations  balanced  and  compared,  and  they 
witness  at  once  to  the  writer's  profound  erudition  and  to  the  fact 
that  his  mind  had  not  yet  emandpated  itself  from  the  morbid 
tendencies  characteristic  of  one  aspect  of  medieval  thought. 
Vet  Lotario  was  destined  to  be  above  all  things  a  man  of  action, 
and,  though  his  activities  to  the  end  were  inspired  by  impractic- 
able ideals,  they  were  in  their  effects  intensely  practical;  and 
Innocent  III.  is  remembered,  not  as  a  great  theologian,  but  as 
a  great  ruler  and  man  of  affairs. 

On  the  8th  of  January  11 98  Celestine  HI.  died,  and  on  the 
same  day  Lotario,  though  not  even  a  priest,  was  unanimously 
elected  pope  by  the  assembled  cardinals.  He  took  the  name  of 
Innocent  III.  On  the  21st  of  February  he  was  ordained  priest, 
and  on  the  22nd  consecrated  bishop.  Innocent  was  but  thirty- 
seven  years  old  at  this  time,  and  the  vigour  of  youth,  guided  by  a 
master  oxind,  was  soon  apparent  in  the  policy  of  the  papacy. 


His  first  acts  were  to  restore  the  prestige  of  the  Holy  See  io  Itiiy, 
where  it  had  been  overshadowed  by  the  power  of  tbe  em|xnv 
Henry  VI.  As  pope  it  was  hb  object  to  shake  off  the  imperial 
yoke,  as  an  Italian  prince  to  dear  the  land  of  the  hated  Gcroaia. 
The  drcumstances  of  the  time  were  highly  favourable  to  kiia. 
The  cariy  death  of  Henry  VI.  (September  1 197)  had  left  Genaicy 
divided  between  rival  candidates  for  the  crown,  Sicily  ton  by 
warring  factions  of  native  and  German  barons.  It  was,  thra. 
easy  for  Innocent  to  depose  the  imperial  prefect  in  Rome  itscS 
and  to  oust  the  German  feudatories  who  held  the  great  Italian 
fiefs  for  the  Empire.  Spoleto  fell;  Perugia  sttrteDdered. 
Tuscany  acknowledged  the  leadership  of  the  pope;  pa^al 
rectores  once  more  governed  the  patrimony  of  St  Peter.  Fmall> , 
Henry's  widow,  Constance,  in  despair,  ackxiowledged  the  pope 
as  overiord  of  the  two  Sicilies,  and  on  her  death  (November  r 
1x98)  appointed  him  guardian  of  her  infant  son  Fioderick. 
Thus  in  the  first  year  of  his  pontificate  Innocent  bad  established 
himsdf  as  the  protector  of  the  Italian  nation  against  forci^ 
aggression,  and  had  consolidated  in  the  peninsula  a  secure  bass 
on  which  to  build  up  his  world-power. 

The  effective  assertion  of  this  world-power  b  the  characteristic 
feature  of  Innocent's  pontificate.   Other  popes  before  faii»— fnxa 
Gregory  VII.  onwards — had  uphdd  the  theory  of  the  supremacy 
of  the  spiritual  over  the  temporal  authority,  with  various  fortcae, 
it  Was  reserved  for  Innocent  to  make  it  a  reality.    The  hxsiciry 
of  the  processes  by  which  he  accomplbhed  thb  b  pwn  dsevb^iTe. 
Here  it  wiU  suffice  to  deal  with  it  in  tbe  broadest  outline,    la 
Germany  hb  support  of  Otto  IV.  against  Philip  of  Swalua,  tbca 
of  Philip  against  Otto  and  finally,  after  Philip's  murder  (June  :t, 
x2o8),  of  the  young  Frederick  II.  against  Otto,  cffcctosLy 
prevented  the  imperial  power,  during  hb  pontificate,  fnta 
again  becoming  a  danger  to  that  of  the  papacy  in  Italy.   Cobcg- 
sions  at  the  cost  of  the  Empire  in  Italy  were  in  every  case  tbe 
price  of  hb  support  (see  Gekmamy:  History).    In  his  reiatkss 
with  the  German  emperors  Innocent  acted  partly  as  pope, 
partly  as  an  Italian  prince;  hb  victories  over  other  and  totxt 
dbtant  potentates  he  won  wholly  in  hb  s|Nritaal  capacry. 
Thus  he  forced  the  masterful  Philip  Augustus  of  France  to  pc: 
away  Agnes  of  Meran  and  take  back  hb  Danish  wife  Ingcbors. 
whooof  he  had  wrongfully  divorced;  he  compelled  Peter  of  Axafoa 
to  forgo  hb  intended  marriage  with  Bianca  of  Navarre  artd 
ultimatdy  (1204)  to  receive  back  hb  kingdom  as  a  fief  of  tbe 
Holy  See;  he  forced  Alphonso  IX.  of  Leon  to  put  away  hb  « J'e 
Berengaria  of  Castile,  who  was  related  to  him  within  the  prj- 
hibited  degrees,  though  he  pronounced  thdr  chihlrea  legit  imite. 
Sancho  of  Portugal  was  compelled  to  pay  tbe  tribute  prams^ 
by  hb  father  to  Rome,  and  Ladislaus  of  Poland  to  oesse  iroes 
infringing  the  rights  of  the  church.    Even  the  distant  ncra 
felt  the  weight  of  Iimocent's  power,  and  the  archfaisbop  c. 
Trondhjem  was  called  to  order  for  daring  to  remove  the  ban  .:: 
excooununication  from  the  repentant  King  Haakon  IV.,  as  2:1 
infringement  of  the  exdusive  right  of  the  pope  to 
remove  the  ban  of  the  church  in  the  case  of 
widespread  was  the  prestige  of  the  pope  that  Kaloyan,  pru-cr 
of  Bidgaria,  hoping  to  strengthen  himsdf  against  internal  ;.-=» 
and  the  aggressions  of  the  Eastern  Empire,  submitted  to  R«r-£ 
and,  in  November  1 204,  recdved  the  insignia  of  royalty  tnoB  u:£ 
hands  of  the  papal  legates  as  the  vassal  of  the  Holy  See. 

Meanwhile  Innocent  had  been  zealots  in   promoting  t^ 
crusade  which  ultinxatdy,  imder  the  Doge  Daiwlolo,  led  to  i>« 
Latin  occupation  of  Constantinople   (see   Ckcsades).     Tr^ 
diversion  from  its  original  object  was  at  first  severely  ceesorti 
by  Innocent;  but  an  event  which  seemed  to  put  an  end  to  t^ 
schbm  of  East  and  West  came  to  wear  a  different  aspect,  i* 
was  the  first  pope  to  nominate  a  patriarch  of  Constantmcp^ 
and  he  expressed  the  hope  that  henceforth  tbe  church  wou*^  ':>- 
"  one  fold  under  one  shepherd."    By  a  bull  of  October  12,  i2C4. 
moreover.  Innocent  prodaimed   the  same  indulgences  Ux  * 
crusade  to  Livonia  as  the  Holy  Land.     Tbe  result  «a*  'i* 
"conversion"  of  the  Livonians  (1206)  and  the  Letts  fi-^ 
by  the  cnisaders  headed  by  the  knights  of  tbe  Teutonic  O*    ' 
i  The  organization  of  the  new  provinces  thus  won  for  the  cc:^^ 
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Innocent  kept  in  his  own  hands,  instituting  the  new  archbishopric 
of  Rigs  and  defining  the  respective  jurisdictions  of  the  arch- 
bishops and  the  Teutonic  Knights,  a  process  which,  owing  to 
the  ignorance  at  Rome  of  the  local  geography,  led  to  curious 
confusion. 

Another  crusade,  horrible  in  its  incidents  and  momentous  in 
its  consequences,  was  that  proclaimed  by  Innocent  in  1207 
against  the  Albigenses.  In  this  connexion  all  that  can  be  said 
in  his  favour  is  that  he  acted  from  supreme  conviction;  that 
the  heresies  against  which  he  appealed  to  the  sword  were  really 
subversive  of  Christian  civilization;  and  that  he  did  not  use 
force  until  for  ten  years  he  had  tried  all  the  arts  of  persuasion 
in  vain  (see  Albigenses).- 

Of  all  Innocent's  triumphs,  however,  the  greatest  was  his 
victory  over  King  John  of  England.  The  quarrel  between  the 
pope  and  the  English  king  arose  out  of  a  dispute  as  to  the  election 
to  the  vacant  sec  of  Canterbury,  which  Innocent  had  settled  by 
nominating  Stephen  Langton  over  the  heads  of  both  candidates. 
John  refusing  to  submit.  Innocent  imposed  an  interdict  on  the 
kingdom  and  threatened  him  with  a  crusade;  and,  to  avert 
a  worse  fate,  the  English  king  not  only  consented  to  recognize 
Langton  but  also  to  hold  England  and  Ireland  as  fiefs  of  the 
Holy  See,  subject  to  an  annual  tribute  (May  12x3).  The  sub- 
mission was  no  idle  form;  for  years  the  pope  virtually .  ruled 
England  through  his  legates  (see  English  History  and  John, 
king  of  England).  So  great  had  the  secular  power  of  the  papacy 
become  that  a  Byzantine  visitor  to  Rome  declared  Innocent  to 
be  "  the  successor  not  of  Peter  but  of  Constantine." 

As  in  the  affairs  of  the  worid  at  large,  so  also  in  those  of  the 
church  itself.  Innocent's  authority  exceeded  that  of  all  his 
predecessors.  Under  him  the  centralization  of  the  ecclesiastical 
administration  at  Rome  received  a  great  impulse,  and  the 
independent  jurisdiction  of  mctropmlitans  and  bishops  was 
greatly  curtailed.  In  carrying  out  this  policy  his  unrivalled 
knowledge  of  the  canon  law  gave  him  a  great  advantage.  To 
his  desire  to  organize  the  discipline  of  the  church  was  due  the 
most  questionable  of  his  expedients:  the  introduction  of  the 
system  of  provisions  and  reservations,  by  which  he  sought  to 
bring  the  patronage  of  sees  and  benefices  into  his  own  hands — a 
system  which  led  later  to  intolerable  abuses. 

Tbe  year  before  Innocent's  death  the  twelfth  ecumenidil 
council  assembled  at  the  Lateran  under  his  presidency.  It  was 
a  wonderful  proof  at  once  of  the  world-power  of  the  pope  and 
of  his  undisputed  personal  ascendancy.  It  was  attended  by 
the  plenipotentiaries  of  the  emperor,  of  kings  and  of  princes, 
and  by  some  1500  archbishops,  bishops,  abbots  and  other 
dignitaries.  The  business  before  it,  the  disciplining  of  heretics 
and  Jews,  and  the  procbmation  of  a  new  crusade,  &c.,  vitally 
concerned  the  states  represented;  yet  there  was  virtually 
00  debate  and  the  function  of  the  great  assembly  was  little 
nx>re  than  to  listen  to  and  endorse  the  decretals  read  by  the 
pope  (see  Lateran  Councils).  Shortly  after  this  crowm'ng 
exhibition  of  his  power  the  great  pope  died  on  the  x6th  of 

July  1216.  

Innocent  III.  is  one  of  the  greatest  historical  figures,  both  in 
the  grandeur  of  his  aims  and  the  force  of  character  which  brought 
him  so  near  to  their  realization.  An  appreciation  of  his  work 
and  personality  will  be  found  in  the  article  Papacy;  here  it 
will  sufike  to  say  that,  whatever  judgment  posterity  may  have 
passed  00  his  aims,  opim'on  is  united  as  to  the  purity  of  the 
jDotives  that  inspired  them  and  the  tireless  self-devotion  with 
which  they  were  pursued.  "  I  have  no  leisure,"  Innocent  once 
sighed,  "  to  meditate  on  supermundane  things;  scarce  I  can 
breathe.  Yea,  so  much  must  I  live  for  others,  that  almost  I 
am  a  stranger  to  myself."  Yet  he  preached  frequently,  both  at 
Rome  and  on  hts  journeys — many  of  his  sermons,  inspired  by  a 
high  moral  earnestness,  have  come  down  to  us — and,  towards 
the  end  of  his  life,  he  found  time  to  write  a  pk>us  exposition  of 
the  PsalmL  His  views  on  the  papal  supremacy  are  best  explained 
in  his  own  words.  Writing  to  the  patriarch  of  Constantinople 
{fwm.  in.,  lib.  ii.  ep.  200)  he  says:  "  The  Lord  left  to  Peter  the 
(ovtraance  not  of  the  church  only  but  of  the  whole  world; " 
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and  again  in  his  letter  to  Ring  John  of  England  {lib.  xvi.  tp.  131): 
"  The  King  of  Kings  ...  so  established  the  king^p  and  the 
priesthood  in  the  church,  that  the  kingship  should  be  priestly, 
and  the  priesthood  royal  {tU  sacerdolale  sU  regnum  ei  sacerdotium 
sii  regalt),  as  is  evident  from  the  epistle  of  Peter  and  the  law 
of  Moses,  setting  one  over  all,  whom  he  appointed  his  vicar 
on  earth."  In  his  answer  to  the  ambassadors  of  Philip  Augustus 
he  states  the  premises  from  which  this  stupendous  claim  is 
logically  developed: — 

"  To  princes  power  is  given  on  earth,  but  to  priests  it  is  attributed 
also  in  heaven;  to  the  former  only  over  txxiies,  to  the  Utter  also  over 
souls.  Whence  it  follows  that  by  so  much  as  the  soul  is  superior  to 
the  body,  the  priesthood  is  superior  to  the  kingship. . . .  Single 
rulers  have  single  provinces,  and  single  kines  single  kingdoms;  but 
Peter,  as  in  the  plenitude,  so  in  the  extent  of  nis  power  is  pre-eminent 
over  all,  since  he  is  the  Vicar  of  Him  whose  is  the  earth  and  the 
fullness  thereof,  the  whole  wide  world  and  all  that  dwell  therein." 

To  the  emperor  of  Constantinople,  who  quoted  i  Peter  ii. 
13,  14,  to  the  contrary,  he  replied  in  perfect  good  faith  that  the 
apostle's  admonition  to  obey  "  the  king  as  supreme  was  addressed 
to  lay  folk  and  not  to  the  dergy."  The  more  intelligent  laymen 
of  the  time  were  not  convinced  even  when  coerced.  Even  so 
pious  a  Catholic  as  the  minnesinger  Walther  von  der  Vogelweide, 
giving  voice  to  the  indignation  of  German  laymen,  ascribed 
Innocent's  claims,  not  to  soundness  of  his  scholastic  logic,  but 
to  the  fact  that  he  was  "  too  young  "  {cwider  babesi  ist  ujunc). 

The  literature  on  Innocent  III.  is  very  extennve;  a  carefully 
analysed  bibliography  will  be  found  in  Hcrzog-Hauck,  ReaiencyUo- 
^ie  Cjrd  ed.,  1901)  s.  "  Innocenz  HI."  In  A.  Potthast,  Bibtiotheca 
hist.  med.  aevi  (2nd  ed.,  Beriin.  1896),  p.  650.  is  a  bibliography  of  the 
literature  on  Innocent's  writings.  In  the  Corpus  juris  carumici,  ed. 
Aeroilius  Fricdberg  (Leipzig,  1881),  vol.  ii.,  pp.  xiv.-xvii.,  are  lists  of 
the  official  documents  of  Innocent  HI.  excerpted  in  the  DfcretaUs 
Cregorii  IX.  The  most  important  later  works  on  innocent  HI. 
are  Achillc  Luchaire's  Innocent  III,  Rome  et  VlttUie  (Paris,  1904), 
Innocent  III,  la  croisade  des  Albigeois  {ib.  1905),  Innocent  HI, 
la  papauti  et  Fempire  (ib.  1906),  Innocent  III,  la  question  d^orient 
(ib.  1906);  Innocent  III,  les  royautis  vassales  du  Saini-S^ge  (ib. 
1908);  and  Innocent  III,  la  concile  de  latran  et  la  riforme  dt  Teglise 
(1908) ;  Innocent  the  Great,  by  C.  H.  C.Piric-Gordon  (London,  1907) ; 
is  the  only  English  monog^ph  on  this  pope  and  contains  some  useful 
documents,  but  b  otherwise  of  little  value.  See  also  H.  H.  Milman. 
History  of  Latin  Christianity,  vol.  v.;  F.  Gregorovius,  Rome  in  the 
Middle  Ages,  translated  by  A.  Hamilton  (1896),  vol.  v.  pp.  5-110; 
J.  C.  L.  Gieseler,  EccUsiastUal  Hist.,  transUted  by  J.  W.  Hull.  vol.  iii. 
(Edinburgh,  1853),  which  contains  numerous  excerpts  from  his 
letters,  &c.  Innocent's  works  are  found  in  Migne,  Patrologiae  Cursus 
Computus,  Series  Latina,  vols,  ccxiv.-ocxvii.  For  a  translation  of 
Innocent's  answer  to  King  John  on  the  interdict,  and  John's  sur- 
render of  England  and  Ireland  to  Innocent,  see  Gee  and  Hardy, 
Documents  ilTustrative  of  Church  History  (London.  1896),  pp.  73 
etseq.  (W.A.P.) 

Innocent  IV.  (Smibaldo  Fiesco),  pope  1243-1254,  belonged 
to  the  noble  Genoese  family  of  the  counts  of  Lavagna.  Bom 
at  Genoa,  he  was  educated  under  the  care  of  his  uncle  Opizo, 
bishop  of  Parma.  After  taking  orders  at  Parma,  when  he  was 
made  canon  of  the  cathedral,  he  studied  jurisprudence  at  Bologna. 
His  first  recorded  appearance  in  political  affairs  Was  in  1218- 
1 219,  when  he  was  associated  with  Cardinal  Hugolinus  (afterwards 
Gregory  IX.)  in  negotiating  a  peace  between  Genoa  and  Pisa. 
This  led  to  his  rapid  promotion.  In  1223  Pope  Honorius  III. 
gave  him  a  benefice  in  Parma,  and  in  1226  he  was  established 
at  the  curia  as  auditdr  contradiclarum  literarum  of  the  pope,  a 
post  he  held  also  under  Gregory  IX.,  until  promoted  (1227) 
to  be  vice-chancellor  of  the  Roman  Church.  In  September 
of  the  same  year  he  was  created  cardinal  priest  of  San  Lorenzo 
in>  Ludna.  He  was  papal  rector  (governor)  of  the  March  of 
Ancona  from  1235  to  1240.  On  the  25th  of  June  1243  he  was 
elected  pope  by  the  cardinals  assembled  at  Anagni. 

Innocent  was  raised  to  the  Holy  See  when  it  was  at  deadly 
feud  with  the  emperor  Frederick  II.,  who  lay  under  excommuni- 
cation. Frederick  at  first  greeted  the  elevation  of  a  member 
of  an  imperialist  family  with  joy;  but  it  was  soon  dear  that 
Innocent  intended  to  carry  on  the  traditions  of  his  predecessors. 
Embassies  and  courtesies  were,  indeed,  interchanged,  and  on 
the  31st  of  March  1244  a  treaty  was  signed  at  Rome,  whereby 
the  empefor  undertook  to  satisfy  the  pope's  claims  In  return 
for  his  own  absolution  from  the  ban.    Neither  side,  howeveri 
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was  prepared  ta  take  the  first  steps  to  cany  out  the  agreement, 
and  Innocent,  who  had  ventured  back  to  Rome,  began  to  feel 
unsafe  in  the  dty,  where  the  imperial  partisans  had  the  ascend- 
ancy. Fearing  a  plan  to  kidnap  him,  he  left  Rome,  ostensibly 
to  meet  the  emperor,  and  from  Sutri  fled  by  night  on  horseback, 
pursued  by  300  of  the  emperor's  cavalry,  to  Civitavecchia, 
whence  he  took  ship  for  Genoa  and  thence  proceeded  across 
the  Alps  to  Lyons,  at  that  time  a  merely  nominal  dependence 
of  the  Empire.  Thence  he  wrote  to  the  French  king,  Louis  IX., 
asking  for  an  asylum  in  France;  but  this  Louis  cautiously 
refused.  Innocent,  therefore,  remained  at  Lyons,  whence  he 
issued  a  summons  to  a  general  council,  before  which  he  cited 
Frederick  to  appear  in  person,  or  by  deputy.  The  council,  which 
met  on  the  sth  of  June  1245,  was  attended  only  by  those  prepared 
to  support  the  pope's  cause;  and  though  Frederick  condescended 
to  be  represented  by  his  justiciar,  Thaddeus  of  Suessa,  the 
judgment  was  a  foregone  conclusion.  On  the  X7th  of  July 
Innocent  formally  renewed  the  sentence  of  excommunication 
on  the  emperor,  and  declared  him  deposed  from  the  imperial 
throne  and  that  of  Naples.  Frederick  retorted  by  announcing 
his  intention  of  reducing  "  the  clergy,  especially  the  highest, 
to  a  state  of  apostolic  poverty »"  and  by  ordaining  the  severest 
punishments  for  those  priests  who  should  obey  the  papal  sentence. 
Innocent  thereupon  proclaimed  a  crusade  against  the  emperor 
and  armed  his  ubiquitous  agents,  the  Franciscan  and  Dominican 
friars,  with  special  indulgences  for  all  those  who  should  take  up 
the  cross  against  the  imperial  heretic.  At  the  same  time  he  did 
all  in  his  power  to  undermine  Frederick's  authority  in  Germany 
and  Italy.  In  Naples  he  fomented  a  conspiracy  among  the 
feudal  lords,  who  were  discontented  with  the  centralized 
government  established  under  the  auspices  of  Frederick's 
chancellor,  Piero  della  Vigna.  In  Germany,  at  his  instigation, 
the  archbishops  with  a  few  of  the  secular  nobles  in  1246  dected 
Henry  Raspe,  landgrave  of  Thuringia,  German  king;  but  the 
"priests'  king,"  as  he  was  contemptuously  called,  died  in  the 
following  year,  William  II.,  count  of  Holland,  being  after  some 
delay  elected  by  the  papal  party  in  his  stead. 

Innocent's  relentless  war  against  Frederick  was  not  supported 
by  the  lay  opinion  of  his  time.  In  Gerriiany,  where  it  wrought 
havoc  and  misery,  it  increased  the  already  bitter  resentment 
against  the  priests.  From  England  the  pope's  legate  was  driven 
by  threats  of  personal  violence.  In  France  Tiot  even  the  saintly 
King  Louis  DC.,  who  made  several  vain  attempts  to  mediate, 
approved  the  pope's  attitude;  and  the  failure  of  the  crusade 
which,  in  1248,  he  led  against  the  Mussulmans  in  Egypt,  was, 
with  reason,  ascribed  to  the  deflection  of  money  and  arms  from 
this  purpose  to  the  war  against  the  emperor.  Even  the  clergy 
were  by  no  means  altogether  on  Innocent's  side;  the  council 
of  Lyons  was  attended  by  but  1 50  bishops,  mainly  French  and 
Spanish,  and  the  deputation  from  England,  headed  by  Robert 
Grossetke  of  Lincoln  and  Roger  Bigod,  came  mainly  in  order 
to  obtain  the  canonization  of  Edmund  of  Canterbury  and  to 
protest  against  papal  exactions.  Yet,  for  better  or  for  worse, 
Innocent  triumphed.  His  financial  position  was  from  the 
outset  strong,  for  not  only  had  he  the  revenue  from  the 
accustomed  papal  dues  but  he  had  also  the  sui^wrt  of  the 
powerful  religious  orders;  e.g.  in  November  1245  he  visited 
the  abbey  of  Cluny  and  was  presented  by  the  abbot  with  gifts, 
the  value  of  which  surprised  even  the  papal  officials.  At  first 
the  war  went  in  Frederick's  favour;  then  .came  the  capture 
of  the  strategically  important  city  of  Parma  by  papal  partisans 
Qune  1 6th,  1247).  From  this  moment  fortune  changed.  On 
the  i8th  of  February  1248  Frederick's  camp  before  Parma 
(the  temporary  town  of  Vittoria)  was  taken  and  sacked,  the 
imperial  insignia — of  vast  significance  in  those  days — being 
captured.  From  this  blow  the  emperor  never  recovered;  and 
when  on  the  13th  of  De<xmber  1250  he  died  Innocent  greeted 
the  news  by  quoting  from  Psalm  xcvi.  iz,  "Let  the  heavens 
rejoice  aiid  let  the  earth  be  glad." 

On  the  19th  of  April  1251  Innocent  left  Lyons,  which  had 
sofiered  severely  from  his  presence,  an4  returned  to  Italy. 
"e  continued  the  struggle  vigorously  with  Frederick's  ^n  and 


successor,  Conrad  IV.,  who  in  1252  descended  into  Italy,  redtxcd 
the  rebellious  cities  and  claimed  the  imperial  crown.  Injmceot, 
determined  that  the  Hohenstaufen  should  not  again  doiniiuLe 
Italy,  offered  the  crown  of  Sidly  in  turn  to  Richard  of  CornvsJL, 
Charles  of  Anjou,  and  Henxy  III.  of  England,  the  last  of  »bc-a 
accepted  the  doubtful  gift  for  his  son  Edmund.  Even  after 
Conrad's  capture  of  Naples  Innocent  remained  inexorabie; 
for  he  feared  that  Rome  itself  might  fall  into  the  hands  of  the 
German  king.  But  fortune  favoured  him.  On  the  2och  of  MMy 
J  254  Conrad  died,  leaving  his  infant  son  Conradin,  sts  Hcsry 
VI.  had  left  Frederick  II.,  under  the  pope's  guardianship. 
Innocent  accepted  the  charge  and  posed  as  the  champion  of  the 
infant  king.  He  held,  indeed,  to  his  bargain  with  Henry  UL 
and,  with  all  too  characteristic  nepotism,  exercised  his  r^ti 
over  the  SiciUan  kingdom  by  nominating  his  own  rciatimtt  to 
its  most  important  offices.  Finally,  when  Manfred,  who  t^ 
Frederick's  will  had  been  charged  with  the  government  of  tbe 
two  Sicilies,  felt  obliged  to  acknowledge  the  pope's  suzeraiaij. 
Innocent  threw  off  the  mask,  ignored  Conradin's  claims,  and  oa 
the  24th  of  October  formally  asserted  his  own  claims  to  Calabna 
and  Sicily.  He  entered  Naples  on  the  27th;  but  oiean«k'k 
Manfred  had  fled  and  had  raised  a  considerable  force;  and  the 
news  of  his  initial  successes  against  the  papal  troops  reached 
Innocent  as  he  lay  sick  and  hastened  his  end.  He  died  on  the 
7th  of  December  1254. 

Innocent  IV.  is  comparable  to  his  greater  predecessor  Inaoces! 
III.  mainly  in  the  extreme  assertion  of  the  papal  claims.    "  The 
emperor,"  he  wrote,  "  doubts  and  denies  that  all  men  and  aL 
things  are  subject  to  the  See  of  Rome.    As  if  we  who  are  judges 
of  angels  are  not  to  give  sentence  on  earthly  things.  .  .  .  The 
ignorant  assert  that  Constantine  first  gave  tempcnal  power  to 
the  See  of  Rome;  it  was  already  bestowed  by  Christ  Ifiosdf, 
the  true  King  and  Priest,  as  inalicnaMe  from  its  nature  and 
absolutely  unconditional   Christ  established  not  only  a  pontrtnl 
but  a  royal  sovereignty  (pHncipalus)  and  committed  to  blessed 
Peter  and  his  successors  the  empire  both  of  earth  and  faeaTen. 
as  is  sufficiently  proved  by  the  plurality  of  the  keys  **  {Csia 
epist..  Vatic,  No.  4957,  49,  quoted  in  Raumer,  HokrmHamirm, 
iv.  78).    But  this  language,  which  in  the  mouth  ci  Innocrat  UL 
had  been  consecrated  by  the  greatness  of  his  character  and  aias. 
was  less  impressive  when  it  served  as  a  doak  for  an  mUiButfd 
personal  ambition  and  a  family  pride  which  tlisplayed  itseli 
in  unblushing  nepotism.    Yet  in  some  respects  Innocent  IV. 
carried  on  the  high  traditions  of  his  great  predecesKxs.   Tins 
he  admonished  Sancho  U.  of  Portugal  to  turn  fioni  his  crJ 
courses  and,  when  the  king  disobeyed,  absolved  the 
from  their  allegiance,   batowing  the  crown  on   his 
Alphonso.     He  also  established  an  ecclesiastical  otgausalicm 
in  the  newly  converted  provinces  of  Prussia,  which  he  dinded 
into  four  dioceses;  but  his  attempt  to  govern  the  Baltic  awuttiia 
through  a  legate  broke  on  the  opposition  of  the  Tcutonk  Otder, 
whose  rights  in  Prussia  he  had  confirmed. 

It  was  Innocent  IV.  who,  at  the  council  of  Lyons,  fiist  bestowed 
the  red  hat  on  the  Roman  cardinals,  as  a  symbol  of  tbeir  remfiaegi 
to  shed  their  blood  in  the  cause  of  the  church. 

Innocent  was  a  canon  lawyer  of  seme  eminetioe.    His  sauS 

work  De  exctpiionihus  was  probably  written  before  be  becaae 

pope;  but  the  Apparatus  in  quimque  libros  decrOaiimm,  whiih 

displays  botli  practical  sense  and  a  remarkable  mastery  oif  the 

available  materials,  was  written  at  Lyons  immecfiaiely  afttf 

the  council.     His  ApoiogeticuSf  a  defence  of  the  papal  cii:=:« 

against  the  Empire,  written — as  b  supposed — in  icfuiatioB  o< 

Piero  della  Vigna's  argument  in  favour  of  the  indepeadeDce  ci 

the  Empire,  has  been  lost.    Innocent  was  also  a  notable  p^v  ^. 

of  learning;  he  encouraged  Alexamder  of  Hales  to  write  h^ 

Summa  universae  tkeoiogiae,  did   much   for   the 

notably  the  Sorbonne,  and  founded  law  sdioob  at  R 

Piacenza. 

Innocent's  letters,  the  chief  sourte  for  his  life,  are  euBtctcd  V* 
E.  Bcrgcr  in  Les  Rtniitres  d: Innocent  /K  (3  vols.,  Pkris,  1884-1^^  ■ 
For  English  readers  the  account  in  MBinan's  Latim  Ckristizx^' 
vol.  vi.  (3rd  ed.,  1864)  is  stiil  useful    FuO  lefeieaces  will  be  froa^ 
in  Herzog-Hauck,  Realemcykhpddu,  vcL  ix.  (1901).       (W.  A.  P J 
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bmoceifr  V.  (Pierre  de  Chftmpagnl  or  de  Tarentaise),  pope 
from  the  zist  of  January  to  the  2 and  of  June  1276,  was  bom 
about  1225  in  Savoy  and  entered  the  Dominican  order  at  an 
early  age.  He  studied  theology  under  Thomas  Aquinas,  Albertus 
Magnus  and  Bonaventura,  and  in  1262  was  elected  provincial 
of  his  order  in  France.  He  was  made  archbishop  of  Lyons  in 
1271;  cardinal-bishop  of  Ostia  and  VeUetri,  and  grand  peni- 
tentiary in  1275;  and,  partly  through  the  influence  of  Charles 
of  Anjou,  was  elected  to  succeed  Gregory  X.  As  pope  he  estab- 
lished peace  between  the  republics  of  Lucca  and  Pisa,  and 
confirmed  Charles  of  Anjou  in  his  office  of  imperial  vicar  of 
Tuscany.  He  was  seeking  to  carry  out  the  Lyons  agreement 
with  the  Eastern  Church  when  he  died.  His  successor  was 
Adrian  V.  Innocent  V.,  before  he  became  pope,  prepared,  in 
oonjunciion  with  Albertus  Magnus  and  Thomas  Aquinas,  a  rule 
oi  studies  for  his  order,  which  was  accepted  in  June  1259.  He 
was  the  author  of  several  works  in  philosophy,  theology  and 
canon  law,  including  commentaries  on  the  Scriptures  and  on 
the  Sentences  of  Peter  Lombard,  and  is  sometimes  referred  to 
as  Jamosiisimus  decUfr.  He  preached  the  funeral  sermon  at 
Lyons  over  St  Bonaventuxa.  His  bulls  are  in  the  Turin  collection 

(1859). 

See  F.  Grcforovius,  Rome  in  Ike  MidUe  Ages^  vol.  5,  trans,  by 
Mrs  G.  W.  Hamilton  (London,  1900-1903);  A.  Potthast,  RegeUa 
paniif.  Rffman.  vd.  ii.  (Berlin.  1875) ;  E.  Bourgeois,  Le  Bienheureux 
innoceiU  V  (Paris.  1899):  J.  E.  Borcl,  Notice  biogr.  sw  Pierre  de 
Tareniaise  (Chamb^ry.  1890):  P.  I.  B^thaz,  Pierre  des  Ccurs  de  la 
Saile,  pape  seus  le  nam  Innocent  V  (Aucustae,  1891);  L.  Carboni, 
De  Innotentio  V.  Romano  pontifice  (1894;.  (C.  H.  Ha.) 

ImfOCKNT  VI.  (£tienne  Auhert),  pope  from  the  i8th  of 
December  135a  to  the  lath  of  September  X36a,  was  bom  at 
Mons  in  Limousin.  He  became  professor  of  dvil  law  at  Toulouse 
and  subsequently  chief  judge  of  the  city.  Having  taken  orders, 
he  was  raised  to  the  see  of  Noyon  and  translated  in  1340  to 
that  of  Clermont.  In  1342  he  was  made  cardinal-priest  of  Sti 
Giovanni  e  Paolo,  and  ten  years  later  cardinal-bishop  of  Ostia 
and  Vdletri,  grand  penitentiary,  and  administrator  of  the 
bishopric  of  Avignon.  On  the  death  of  Clement  VI. ,  the  cardinals 
made  a  solemn  agreement  imposing  obligations,  mainly  in  favour - 
of  the  coUege  as  a  whole,  on  whichever  of  thdr  number  should 
be  elected  pope.  Aubert  was  one  of  the  minority  who  signed 
the  agreement  with  the  reservation  that  in  so  doing  he  would 
oot  violate  any  Uw,  and  was  elected  pope  on  this  understanding; 
not  long  after  his  accession  he  declared  the  agreement  null  and 
void,  as  infringing  the  divinely-bestowed  power  of  the  papacy. 
Innocent  was  one  of  the  best  Avignon  popes  and  filled  with 
reforming  zeal;  he  revoked  the  reservations  and  commendations 
of  his  predecessor  and  prohibited  pluralities;  urged  upon  the 
higher  dcrgy  the  duty  of  residence  in  thdr  sees,  and  diminished 
the  luxury  of  the  papal  court.  Largely  through  the  influence  of 
Petrarch*  whom  he  called  to  Avignon,  he  released  Cola  di  Rienro, 
who  had  been  sent  a  prisoner  in  August  135a  from  Prague  to 
Avignon,  and  used  the  latter  to  assist  Cardinal  Albomoz,  vicar- 
general  of  the  States  of  the  Church,  in  tranquillizing  Italy  and 
restoring  the  papal  power  at  Rome.  Innocent  caused  Charles  IV. 
to  be  crowned  emperor  at  Rome  in  135s,  but  protested  against 
the  famous  "  Golden  Bull "  of  the  following  year,  which  pro- 
hibited papal  interference  in  German  royal  elections.  He 
renewal  the  ban  against  Peter  the  Cruel  of  Castile,  and  interfered 
in  vain  against  Peter  IV.  of  Aragon.  He  made  peace  between 
Venice  and  Genoa,  and  in  1360  arranged  the  treaty  of  Bretigny 
between  France  and  England.  In  the  last  years  of  his  pontificate 
he  was  busied  with  preparations  for  a  crusade  and  for  the  reunion 
of  Christendom,  and  sent  to  Constantinople  the  celebrated 
Carmelite  monk,  Peter  Thomas,  to  negotiate  with. the  claimants 
to  the  Greek  throne.  He  instituted  in  1354  the  festival  of  the 
Holy  Lance.  Innocent  was  a  strong  and  earnest  man  of  monastic 
temperament,  but  not  altogether  free  from  nepotism.  He  was 
succeeded  by  Urban  V. 

The  chief  sources  for  the  life  of  Innocent  VT.  are  in  Baluzius, 
Vuae  Pap.  Aeenion.  vol.  i.  (Paris,  1693);  Magnum  buttarium 
Ro$nannm,  vd.  iv.  (Turin,  1S59):  E.  Wcrunsky,  Excerpta  ex  retistris 
dementis  Vt,  et  Innocentii  VI.  (Innsbruck.  18S5).  See  also  L. 
Pastor,  History  ef  the  Popes,  vol.  i,  trans,  by  F.  1.  Antrobus  (London, 


1899);  F.  Gresoravius,  Rome  in  the  Middle  Aga*  vol.  6,  trans,  by 
Mrs  G.  W.  Hamilton  (London,  1900-1902);  D.  Cerri,  Innocento 
Papa  VI  (Turin,  1873):  J.  B.  Christophe,  Histoire  de  la  papauU 
pendant  U  XIV*  sQde,  vol.  2  (Paris,  1853);  M.  Souchon.  Die 
Papstwahlen  (Brunswick,  188S);  G.  Daumet.  Innocent  VI  et 
Blanche  de  Bourbon  (Paris,  1899);  E.  Werunsky,  Geuh.  Kaiser 
Karls  IV,  (Innsbruck,  189a).  There  is  an  excellent  article  by 
M.  Naumann  in  Hauck's  RealencyUopddie,  3rd  ed.        (C.  H.  Ha.) 

Innocent  VII.  (Cosimo  dd  MigKorati),  pope  from  the  X7th 
of  October  1404  to  the  6th  of  November  1406,  was  bom  of  middle- 
class  parentage  at  Subnona  in  the  Abruzzi  in  1339.  On  account 
of  his  knowledge  of  dvil  and  canon  law,  he  was  made  papal 
vice-chamberlain  and  archbishop  of  Ravenna  by  Urban  Vl., 
and  appointed  by  Boniface  DC  cardinal  priest  of  Sta  Croce  in 
Gerusalemme,  bishop  of  Bologna,  and  papal  legate  to  England. 
He  was  unanimously  chosen  to  succeed  Boniface,  after  each  of 
the  cardinals  bad  solemnly  boupd  himself  to  employ  all  lawful 
meins  for  the  restoration  of  the  church's  unity  in  the  event  of  his 
election,  and  even,  if  necessary,  to  resign  the  papal  dignity.  The 
dection  was  opposed  at  Rome  by  a  considerable  party,  but 
peace  was  maintained  by  the  aid  of  Ladislaus  of  Naples,  in 
return  for  which  Innocent  nuule  a  promise,  inconsistent  with 
his  previous  oath,  Hot  to  come  to  terms  with  the  antipope 
Benedict  XIIL,  except  on  condition  that  he  should  recognize 
the  claims  of  Ladislaus  to  Naples.  Innocent  issued  at  the  dose 
of  1404  a  sununons  for  a  general  council  to  heal  the  schism,  and 
it  was  not  the  pope's  fault  that  the  council  never  assembled, 
for  the  Romans  rose  in  arms  to  secure  an  extension  of  thdr 
liberties,  and  finally  maddened  by  the  murder  of  some  of  their 
leaders  by  the  pope's  nephew,  Ludovioo  dd  Migliorati,  they 
compelled  Innocent  to  taJce  refuge  at  Viterbo  (6th  of  August 
1405).  The  Romans,  recognizing  later  the  pope's  innocence  of 
the  outrage,  made  their  submission  to  him  in  January  1406. 
He  returned  to  Rome  in  March,  and,  by  bull  of  the  ist  of 
September,  restored  the  dty's  decayed  university.  Innocent 
was  extolled  by  contemporaries  as  a  lover  of  peace  and  honesty, 
but  he  was  without  energy,  guilty  of  nepotism,  and  showed  no 
favour  to  the  proposal  that  he  as  well  as  the  antipope  should 
resign.  He  died  on  the  6th  of  November  1406  and  was  succeeded 
by  Gregory  XII. 

See  L.  Pastor,  History  of  the  PoPes,  vol.  i.,  trans,  by  F.  I.  Antrobus 
(London,  1809) ;  M.  Creighton,  History  of  the  Papacy,  vol.  L  (London, 
1899);  N.  Valois.  La  France  et  le  trand  sckisme  d' accident  (Paris, 
1896-1902);  Louis  Gayct,  Le  Grand  Schismed: Occident  (Paris,  1898): 
J.  Loscrth,  Geuhichte  des  spdieren  MiUdalters  (i90t){  Theodorici 
de  Nycm,  De  schismate  librt  tres,  ed.  by  G.  Erler  (Leipzig.  1800); 
K.  J.  von  Hdele,  ConcUiengesckiclOe,  Bo.  6,  and  ed.;  J.  von  Haller, 
Papsttum  M.  Ktrchenreform  (Berlin,  1903).  (C.  H.  Ha.) 

Innocent  VIU.  (Giovanni  Battista  Cibo),  pope  from  the 
aoth  of  August  1484  to  the  asth  of  July  1492,  successor  of 
Sixtus  IV.,  was  bora  at  Genoa  (1432),  the  son  of  Arano  Cibo, 
who  under  Calixtus  III.  had  been  a  senator  of  Rome.  His  youth, 
spent  at  the  Neapolitan  court,  was  far  from  blamdess,  and  it 
is  not  certain  that  he  was  married  to  the  mother  of  his  numerous 
family.  He  later  took  orders,  and,  through  the  favour  of 
Cardinal  Calandrini,  half-brother  of  Nicholas  V.,  obtained  from 
Paul  II.  the  bishopric  of  Savona.  Sixtus  IV.  translated  him  to 
the  see  of  Molfetta,  and  in  1473  c'cated  him  cardinal-priest  of 
Sta  Balbina,  subsequently  of  Sta  Cedlia.  As  pope,  he  addressed 
a  fruitless  summons  to  Christendom  to  unite  in  a  crusade  against 
the  infidels,  and  concluded  in  1489  a  treaty  with  Bayezid  II., 
agredng  in  consideration  of  an  annual  payment  of  40,000  ducats 
and  the  gift  of  the  Holy  Lance,  to  detain  the  sultan's  fugitive 
brother  Jem  in  dose  confinement  in  the  Vatican.  Innocent 
excommunicated  and  deposed  Ferdinand,  king  of  Naples,  by 
bull  of  the  nth  of  September  1489,  for  refusal  to  pay  the  papal 
dues,  and  gave  his  kingdom  to  Charles  VIII.  of  France,  but 
in  1492  restored  Ferdinand  to  favour.  He  declared  (i486) 
Henry  VII.  to  be  lawful  king  of  England  by  the  threefold  right 
of  conquest,  inheritance  and  popular  choice,  and  approved  his 
marriage  with  Elizabeth,  the  daughter  of  Edward  IV.  Innocent, 
like  his  predecessor,  hated  heresy,  and  in  the  btill  Summis 
desider antes  (sth  of  December  1484)  he  instigated  very  severe 
measures  against   magirisns  and  witches,  in  Germany;   he 
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prohibited  (i486)  on  pain  of  wcfoininuniotSon  the  reading  of  the 
propositions  of  Pico  della  Blirandola;  he  appointed  (1487) 
T.  Torquemada  to  be  grand  inquisitor  of  ^>ain;  and  he  offered 
{denary  indulgence  to  all  who  would  engage  in  a  crusade  against 
the  Waldenses.  He  took  the  first  steps  towards  the  canonization 
of  Queen  Margaret  of  Scotland,  and  sent  missionaries  under 
Portuguese  auspices  to  the  Congo,  An  important  event  of  his 
pontificate  was  the  capture  of  Granada  (and  of  January  149a), 
which  was  cdebrated  at  Rome  with  great  rejoicing  and  for 
which  Iimocent  gave  to  Ferdinand  of  Aragon  the  title  of  "  Catholic 
Majesty.'*  Innocent  was  genial,  skilled  in  flattery,  and  popular 
with  the  Romans,  but  he  ladced  talent  and  relied  on  the  stronger 
will  of  Cardinal  della  Rovere,  afterwards  Julius  II.  His  Curia 
was  notoriously  corrupt,  and  he  himself  openly  practised  nqwtism 
in  favour  of  his  children,  concerning  whom  the  epigram  is 
quoted: "  Ocio  noccns  pueros genuit,  totidemque  pueOas: — ^Hunc 
merito  poterit  dicere  Roma  patrem."  Thus  he  gave  to  his  un- 
deserving son  Franceschetto  several  towns  near  Rome  and  married 
him  to  the  daughter  of  Lorenzo  de'  Medici.  Innocent  died  on 
the  35th  of  July  1492,  and  was  succeeded  by  Alexander  VL 

The  sources  for  the  life  of  Innocent  VIII.  are  to  be  found  in  L. 
Muratori,  Rerum  Italicarum  Scriptores.  vol.  3.  and  in  Raynaldus, 
a.  1484-14^3.  Sec  also  L.  Pastor.  History  o[  tkt  Popes,  vol.  5, 
trans,  by  F.  I.  Antrobus  (London,  1808):  M.  Crei^hton,  History  ojf 
Ike  Papacy,  vol.  4  (London,  1901);  F.  Gresorovtus,  Rome  in  the 
Middle  Ages,  vol.  7,  trans,  by  Mrs.  G.  W.  Hamilton  (London, 
1 900-1902);  T.  Hagen,  Die  PapshoahUn  von  1484  u.  1402  (Brizen, 
1885):  S.  Riezler,  Die  Hexenprousu  (1896):  G.  Viani.  Memorie 
deUafamiefia  Cybo  (Pisa,  1808)  :F.  Serdonati,  Vitaefattid'Innocenxo 
VJIL  (Milan.  1829).  (C.  H.  Ha.) 

Innocekt  IX.  (Giovanni  Antonio  Fadiinetti)  mi  bom  in 

1 5 19.    He  filled  the  offices  of  apostolic  vicar  of  Avignon,  legate 

at  the  ooundl  of  Trent,  nuncio  to  Venice,  and  president  of  the 

Inquisition.     He  became  cardinal  in   1583;  and  under  the 

invalid  Gregory  XIV.  assumed  almost  the  entire  conduct  of 

affairs.    His  election  to  the  papacy,  on  the  29th  of  October 

1 591,  was  brought  about  by  Philip  U.,  who  profited  little  by  it, 

however,  inasmuch  as  Innocent  soon  succumbed  to  age  and 

feebleness,  dying  on  the  30th  of  December  1591. 

See  Ciaconius,  Vitae  et  res  gestae  sttmmorum  Pontiff .  Rom.  (Rome, 
1601-1602);  Ckarella,  contmuator  of  Platina,  De  Vitis  Pontiff. 
Rom.  (both  contemporaries  of  Innocent) ;  Ranke,  Popes  (Ens^  trans., 
Austin),  iL  333  iq.  (all  brief  accounts).  (T.  F.  C.) 

iMMOceNT  X.  (Giovanni  Battista  Pamfili)  was  bom  in  Rome 
on  the  6th  of  May  1574,  served  successively  as  auditor  of  the 
Rota,  nuncio  to  Najdes,  legate  apostolic  to  Spain,  was  made 
cardinal  in  1627,  and  succeeded  Urban  VIH.  as  pope  on  the 
15th  of  September  1644.  Throughout  his  pontificate  Iimocent 
was  oomplctdy  dominated  by  his  sister-in-law,  Donna  GUmpia 
Maidalchini,  a  woman  of  masculine  spirit.  There  is  no  reason  to 
credit  the  scandalous  rq>orts  of  an  illicit  attachmcnL  Never- 
theless, the  influence  of  Donna  Olimpia  was  baneful;  and  she 
made  herself  thoroughly  detested  for  her  inordinate  ambition 
and  rapacity.  Urban  VIII.  had  been  French  in  his  sympathies; 
but  the  papacy  now  shifted  to  the  side  of  the  Habsbuigs,  and 
there  remained  for  neariy  fifty  years.  Evidences  of  the  change 
were  numerous:  Innocent  promoted  pro-Spanish  cardinals; 
attacked  the  Barberini,  prot£g£s  of  Mazarin,  and  sequestered 
their  possessions;  aided  in  quieting  an  insurrection  in  Naples, 
fomented  by  the  duke  of  Guise;  and  refused  to  recognize  the 
independence  of  Portugal,  then  at  war  with  Spain.  As  a  reward 
he  obtained  from  Spain  and  Naples  the  recognition  of  ecclesi- 
astical immunity.  In  1649  Castro,  which  Urban  VIIL  had  failed 
to  take,  was  wrested  from  the  Famese  and  annexed  to  the 
Papal  States.  The  most  worthy  efforts  of  Innocent  were  directed 
to  the  reform  of  monastic  discipline  (1652).  His  condemnation 
of  Jansenism  (1653)  was  met  with  the  denial  of  papal  infallibility 
in  matters  oifact,  and  the  controversy  entered  upon  a  new  phase 
(see  Jansenism).  Although  the  pontificate  of  Innocent  witnessed 
the  conversion  of  many  Protestant  princes,  the  most  notable 
being  QMcn  Christina  of  Sweden,  the  papacy  had  nevertheless 
suffered  a  perceptible  dedine  in  prestige;  it  counted  for 
little  in  the  negotiations  at  Miinster,  and  its  solemn  protest 
•gainst  .  rhe    peace    of    Westphalia    was    entirely    ignored. 


Innocent  died  on  the  jth  of  January  1655,  tad 
by  Alejcander  VIL 

For  oontempocary  lives  of  Innocent 
Ciaconius,  Vitae  et  res  atsku  summtormm  Pontiff. 
Gesta  Pontiff.  Rom.  (Venice.  1687-1688)  iv.  570  aqq. ;  GaapTc  /i 
X.  PamJUi,  etlasna  Corte  (Rome.  1878).  gives  a  very  full  acsosiit  of 
the  period.  Gualdus'  (pseud,  of  Grcsorio  Lett;  v.  btfalioK.  matt.  ait. 
*'  SiXTUS  v.")  Vita  de  Donma  Olimpia  Maidalehima  066?)  is  goi«;yv 
and  untrustworthy;  Capranica's  Donna  Olympia  Pamfili  (aliui. 
X875,  3rd  ed.)  is  fanciful  and  historically  of  do  value.  Sec  sl» 
Ranke,  Popes  (Eng.  trans.,  Austin),  iiL  40  agq.;  v.  Reumoait.  Ces^k. 
der  Stadt  Rom.  iiL  2.  p.  623  sqq.;  Broach,  Gesek,  des 


(1880)  i.  409  aqq.:  and  the  cxEtendcd  bibliograpby  in  Hcmc-HaacL. 
R^aUncyUopddie,  s.v.  "  Innocenx  X."  (T:  F.  C) 

Innocent  XL  (Benedetto  Odescaldii),  pope  lioai  1676  to 
1689,  was  bom  at  Como  on  the  i6th  of  May  1611.  Be  ttw&ed 
law  in  Rome  and  Naples,  entered  the  Curia  under  Urbaa  \1I1 
(his  alleged  military  service  seems  to  be  qwrstionable),  and 
became  successively  protonotaiy,  president  of  the  Apostofic 
Chamber,  governor  of  Macerate  and  commissary  of  Amoaa. 
Innocent  X.  nuule  him  a  raidinal  (1647),  legate  to  Fcnara,  aad, 
in  1650,  bishop  of  Novara.  His  simple  and  hJmwm^tm^  fife,  fcjs 
conscientious  discharge  of  duty,  and  his  devotioo  to  the  needs 
of  the  poor  had  won  for  him  such  a  name  that,  despite  the 
opposition  of  France,  he  was  chosen  to  succeed  f«— ^**»*  X  ca 
the  2ist  of  September  1676.  He  at  once  applied  ht«i^r  to  mocal 
and  administrative  reform;  declared  against  nepotism,  intro- 
duced economy,  abolished  sinecures,  wiped  out  the  de&dl  m 
the  same  time  reducing  rents),  closed  the  gaming^ioases,  and 
issued  a  number  of  sumptuary  ordinances.  He  held  noaks 
strictly  to  the  performance  of  their  vows;  took  care  Co  at^ 
himself  of  the  fitness  of  candidates  for  bishoprics;  cnjoiBed 
regular  catechetical  instruction,  greater  simplicity  in  pccachag. 
and  greater  reverence  in  worahip.  The  moral  ♦*— ^^wn^  of  die 
Jesuits  incurred  his  condemnation  (1679)  (see  Jjamou),  an  act 
which  the  society  never  foigave,  and  wUch  it  partiany  nwingid 
by  forcing,  through  the  Inquisition,  the  oondentnation  of  the 
quictistjc  doctrines  of  Molinos  (1687),  for  sriiich  t— '**^«^ 
entertained  some  sympathy  (see  Mounos). 

The  pontificate  of  Innocent  fell  within  an  importaat  period 
in  European  politics,  and  he  Inmself  played  no  insignificast  rAle. 
His  protest  against  Louis  XIV.*s  extended  daim  to  legafiaa 
rights  called  forth  the  famous  Declaration  of  f^nLryy^  Liberties 
by  a  subservient  French  synod  under  the  lead  of  ^Vrmint  (t6&si, 
which  the  pope  met  by  refusing  to  confirm  Louis's  dencal  appats£- 
ments.  His  determination  to  restrict  the  ambossadoaal  ri^ 
of  asylum,  which  had  been  grosly  abused,  was  reseated  by 
Louis,  who  defied  him  in  his  own  «^p'*«t,  seised  the  papal 
territoiy  of  Avignon,  and  talked  loudly  of  a  acfaism, 
however,  shaking  the  pope  in  his  resolution.  The  prepoodex 
of  France  Innocent  regarded  as  a  menace  to  Europe.  Be 
opposed  Louis's  candidate  for  the  electorate  of  Criogne  (i6SS>. 
approved  the  League  of  Augsburg,  acquiesced  in  the 
of  the  Protestant  WiUiam  of  Orange,  even  in  ha 
James  11.,  whom,  although  a  Roman  Catholic,  be  dbtinsted 
as  a  tool  of  Louis.  The  great  object  of  Innooent's  dcaiic  «as 
the  repulse  of  the  Turks,  and  his  unwearying  efforts  to  thai 
end  entitled  him  to  share  in  the  ^ory  of  reficvii^  \'ieBBa 

(1683). 

Innocent  died  on  the  12th  of  August  1689,  i«»«— «»rt  by  kss 
subjects.  His  character  and  Hfe  were  soch  aa  to  sacRiesi  the 
propriety  of  canonisation,  but  hostile  infloenocs  have  defeated 
every  move  in  that  direction. 


The  life  of  Innocent  has  been  frequently  written. 
Vilae  et  res  testae  Pontiff.  Rom.  fRiMae,  1751).  L  K 
Gesta  Pontiff.  Rom.  O^enioe,  1690) ;  also  the  Inres  by  Albrini  (1 
1695);  Buonamid   (Rome,   1776);  and   lauaich    (Bcriia,    tfx. 
Particular  phases  of   Innocent's  activity  have  been  tzeslcd  tr 
Michaud,  Louis  XIV.  etInnoe.XI.(Pan%,i9SamiM.,4v6ta.):  De^rvC 

La  Correspond du  Card.  Carlo  Pio,  Ac.  (see  Jbv.  do  fwtf. 

kist.  Ixxv.  (1904)  602  sqq.);  and  Gerin,  in  Rew.  des qmtst,  kui.,  ilT^ 
1878,  1886.  For  correspondence  of  Innocent  see  Cotowibo^  S^ao 
hiorr.  e  lettere  di  P.  Innoe.  XI.  (Turin,  1878):  and  Bothirr.  Inmm. 
PP.  XI.  Epp.  ad  Principes  (Rome,  1890  si|q.)._  An  eitnded  faft&t^ 
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graphy  may  be  found  in  Heraog-lttiick, 
^InnocenaXI." 
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Innocent  XII.  (Antonio  Pignatelli),  pope  from  1691  to  1700 

in  succession  to  Alexander  VIII.,  was  born  in  Naples  on  the 

13th  of  March  161 5,  was  educated  at  the  Jesuit  CoU^e  in  Rome, 

entered  upon  his  official  career  at  the  age  of  twenty,  and  became 

vice-legate  of  Urbino,  governor  of  Perugia,  and  nundo  to 

Tuscany,  to  Poland  and  to  Austria.   He  was  made  cardinal  and 

archbbhop  of  Naples  by  Innocent  XI.,  whose  pontificate  he  took 

as  a  model  for  his  own,  which  began  on  the  12th  of  July  1691. 

Full  of  reforming  zeal,  he  issued  ordinances  against  begging, 

extravagance  and  gamblings  forbade  judges  to  accept  presents 

from  suitors;  built  new  courts  of  justice;  prohibited  the  sale 

of  offices,  maintaining  the  financial  equilibrium  by  reducing 

expenses;  and,  an  almost  revolutionary  step,  struck' at  the  root  c^ 

nepotism,  in  a  bull  of  1691  ordaining  that  thenceforth  no  pope 

should  grant  estates,  offices  or  revenues  to  any  relative.   Innocent 

likewise  put  an  end  to  the  strained  relations  that  had  existed 

between  France  and  the  Holy  See  for  nearly  fifty  years.    He 

adjusted  the  difficulties  over  the  regalia,  and  obtained  from  the 

French  bishops  the  virtual  repudiation  of  the  Declaration  of 

GalHcan  Libc^es.    He  ranfirmcd  the  bull  of  Alexander  VIIL 

against  Jansenism  (1696);  and,  in  1699,  under  pressure  from 

Louis  XIV.,  condenmed  certain  of  F^nelon's  doctrines  which 

Boasuet  had  denounced  as  quietistic  (see  F£nelon).    When  the 

question  of  the  Spanish  succession  was  being  agitated  he  advised 

Charles  U.  to  make  his  will  in  favour  of  the  duke  of  Anjou. 

Innocent  died,  on  the  eve  of  the  great  conffict,  on  the  37th  of 

September  1700.    Moderate,  benevolent,  just,  Innocent  was  one 

of  the  best  [iope»  of  the  modem  age. 

See  Guamacci.  VUae  et  res  gestat  Pontiff.  Ram.  (Rome,  1751). 
L  589  aqq.^  Ranke,  Popes  (Eng.  trans.,  Austin),  iii.  186  W\.\  v. 

lUuU  Rom.  ui.  2,  p.  640  aqq. ;  and  the  BvUartum 


Rcumont,  Geuh.  der  St 
Innoc.  XII.  (Rome,  1697). 
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Innocent  XIII.  (Michele  Angelo  Conti),  pope  from  1731  to 

2724,  was  the  son  of  the  duke  of  Poll,  and  a  member  of  a  family 

that  had  produced  several  popes,  among  them  Innocent  III., 

was  bom  in  Rome  on  the  13th  of  May  1655.  served  as  nundo  in 

Switaerland,  and,  for  a  much  longer  time,  in  Portugal,  was  made 

cardinal  and  bishop  of  Osimo  and  Vitcrbo  by  Clement  XI.,  whom 

be  succeeded  on  the  8th  of  May  1 721.    One  of  his  first  acts  was 

to  invest  the  emperor  Charles  VI.  with  Naples  (1722);  but 

against  the  imperial  investiture  of  Don  Carlos  with  Parma  and 

Piaccnaa  he  protested,  albdt  in  vain.      He  recognized  the 

Pretender,  "Juats  III.,"  and  promised  him  subsidies  conditional 

upon  the  re-esiablishment  of  Roman  Catholicism  in  England. 

Moved  by  deep-seated  distrust  of  the  Jeswts  and  by  their 

continued  practice  of  "  Accommodation,"  despite  express  papal 

prohibition  (see  (Tleiient  XI.),  Innocent  forbade  the  Order  to 

receive  new  members  in  China,  and  was  said  to  have  meditated 

iu  suppression.    This  encouraged  the  French  Jansenist  bishops 

to  press  for  the  revocation  of  the  bull  Unigenilus;  but  the  pope 

commanded  its  unreserved  acceptance.    He  weakly  yielded  to 

pressure  and  bestowed  the  cardinal's  hat  upon  the  corrupt  and 

debauched  Dubois.    Innocent  died  on  the  7th  of  March  1724, 

and  was  succeeded  by  Benedict  XIII. 

See  Guarnacd,  Vita*  et  res  testat  PotUiff.  Rom.  (Rome,  1751).  U. 
137  sqq..  381  ■qg.;  Sandini.  VUae  Pontiff.  Rom.  (Padua,  1739); 
M.  V.  Mayer,  Die  Papstwahl  Innocent  XIII.  (Vienna,  1874); 
Michaud,  "La  Fin  du  Clement  XI.  et  le  commencement  du  pontincat 
d' Innocent  XIII."  in  the InUmat.  TheoL.  Zeitschr.  v.  42  soq..  loiaqq. 

mWOCBNTS*  DAY,  or  CniLOEUfAS,  a  festival  celebrated  in 
the  Latin  church  on  the  28th  of  December,  and  in  the  Greek 
church  on  the  29th  (O.S.)  in  memory  of  the  massacre  of  the 
children  by  Herod.  The  (Thurch  early  regarded  these  little  ones 
as  the  first  martyrs.  It  is  uncertain  when  the  day  was-first  kept 
as  a  saint's  day.  At  first  it  seems  to  have  been  alMorbed  into  the 
celebration  of  the  Epiphany,  but  by  the  sth  century  it  was  kept 
as  a  separate  festival.  In  Rome  it  was  a  day  of  fasting  and 
mourning.  In  the  middle  ages  the  festival  was  the  occasion  for 
nuch  indulgence  to  the  children.  The  boy-bishop  (,q.v.)t  whose 
tenure  of  oflke  lasted  till  Childermas,  had  his  last  exerdse  of 
authority  then,  the  day  being  one  of  the  series  of  days  which 
were  known  as  the  Feast  of  Fools.   Parents  temporarily  abdicated 


authority,  and  in  nunneries  and  monasteries  the  youngest  nun 
and  monk  were  for  the  twenty-four  hours  allowed  to  masquerade 
as  abbess  and  abbot.  These  mockeries  of  religion  were  con- 
demned by  the  Coundl  of  Basel  (1431);  but  though  shorn  of  its 
extravagances  the  day  is  still  observed  as  a  feast  day  and  merry- 
making for  children  in  Catholic  countries,  and  particularly  as  an 
occasion  for  practical  joking  like  an  April  Fool's  Day.  In 
Spanish-America  when  such  a  joke  has  beien  played,  the  phrase 
equivalent  to  "You  April  fboll"  is  Que  la  hwcencia  U  valgal 
May  your  innocence  protect  you!  The  sodety  of  Lincoln's  Inn 
specially  cdebrated  Childermas,  annually  decting  a  "  king  of  the 
(Cockneys."  Innocents'  Day  was  ever  accounted  unlucky. 
Nothing  was  begun  and  no  marriages  took  place  then.  Louis  XI. 
prohibited  all  state  business.  The  coronation  of  Edward  IV., 
fixed  for  a  Sunday,  was  postponed  till  the  Monday  when  it  was 
found  the  Sunday  fell  on  the  28th  of  December.  In  rural  England 
it  was  deemed  unlucky  to  do  housework,  put  on  new  dotbes  or 
pare  the  nails.  At  various  places  in  Gloucestershire,  Somerset 
and  Worcestershire  muffled  peals  were  rung  {Notes  and  Queries^ 
ist  series,  vol.  viii.  p.  617).  In  Northampton  the  festival  was 
caUed  "Dyzemas  Day"  (possibly  from  Gr.  jvv-  "iU"  and 
"mass  ")i  and  there  is  a  proverb  "  What  is  begun  on  Dyxemas 
will  never  be  finished."  The  Irish  call  the  day  La  Croasta  na 
bliana,  **  the  cross  day  of  the  year,"  or  Dior  dasin  darg^  "  blood 
Thursday,"  and  many  legends  attach  to  it  {Notes  and  Queries^ 
4th  series,  vol  xii.  p.  185).  In  medieval  England  the  children 
were  reminded  of  the  moumf  ulncas  of  the  day  by  bdng  whipped 
in  bed  on  Innocents'  morning.  This  custom  survived  to  the 
17th  century. 

INNSBRUCK,  the  capital  of  the  Austrian  province  of  Tirol, 
and  one  of  the  most  beautifully  situated  towns  in  Europe.  In 
1900  the  population  was  36,866  (with  a  garrison  of  about  aooo 
men),  mainly  German-speaking  and  Romanist.  Built  at  a 
height  of  x88o  ft.,  in  a  wide  plain  formed  by  the  middle  valley 
of  the  Inn  and  on  the  right  bank  of  that  river,  it  is  surrounded  by 
lofty  mountains  that  seem  to  overhang  the  town.  It  occupies 
a  strong  military  position  (its  commcrdal  and  industrial  import- 
ance  is  now  but  secondary)  at  the  junction  of  the  great  highway 
from  (lermany  to  Italy  over  the  Brenner  Pass,  by  which  it  is  by 
rail  109)  m.  from  Munich  and  174)  nr  from  Verona,  with  that 
from  Bregenz  in  the  Vorarlberg,  distant  122  m.,  by  rail  under  the 
Arlberg  Psss.  It  takes  its  name  from  its  position,  dose  to  the' 
chief 'bridge  over  the  Inn.  It  is  the  seat  of  the  supreme  judicial 
court  of  the  Tirol,  the  Diet  of  which  meets  in  the  Landhaus. 
The  streets  are  broad,  there  are  several  open  places  and  the 
houses  are  handsome,  many  of  those  in  the  old  town  dating 
from  the  17th  and  x8th  centuries,  and  bdng  adomed  with 
frescoes,  while  the  arcades  beneath  are  used  as  shops. 

The  prindpal  monument  is  the  Franciscan  or  Court  church 
(1553-X565).  In  it  is  the  magnificent  16th-century  cenotaph 
(his  body  is  elsewhere)  of  the  emperor  Maximilian  (d.  1519), 
who,  as  count  of  the  Tirol  from  1490  onwards,  was  much  beloved 
by  his  subjects.  It  represents  the  emperor  kneeling  in  prayer 
on  a  gigantic  marble  sarcophagus,  surrounded  by  twenty-eight 
colossal  bronze  statues  of  mourners,  of  which  twenty-three 
figure  ancestors,  relatives  or  contemporaries  of  Maximilian, 
while  five  represent  his  favourite  heroes  of  antiquity— among 
these  five  are  the  two  finest  sutucs  (both  by  Peter  Vischer  of 
Nuremberg),  those  of  King  Arthur  of  Britain  and  of  Thoodoric, 
the  Ostrogothic  king.  On  the  sides  of  the  sarcophagus  are 
twenty-four  marble  reliefs,  depicting  the  prindpal  events  in 
the  life  of  Maximilian,  nearly  all  by  Alexander  C6lin  of  Malines. 
while  the  general  design  of  the  whole  monument  is  attributed 
to  Gilg  Sesselschrdber,  the  court  painter.  In  one  of  the  aisles 
of  the  same  church  is  the  Silver  Chapel,  so  called  from  a  silver 
Madonna  and  silver  bas-reUefs  on  the  altar;  it  contains  the  tombs 
of  Archduke  Ferdinand,  count  of  the  Tirol  (d.  1595)  and  his 
non-royal  wife,  Philippine  Welser  of  Augiburg  (d.  1580),  whose 
happy  married  life  spent  dose  by  is  one  of  the  most  romantic 
episodes  in  Tirolese  history.  In  the  other  aisle  are  the  tombs, 
with  monuments,  of  the  heroes  of  the  War  of  Independence  of 
1809,  Hofer.  Haspinger  and  Speckbacher.   It  was  in  this  church 
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that  Queen  Christina  of  Sweden,  daughter  of  Gustavus  Adolphus, 
abjured  Protestantism,  in  1655.  .'Hiere  are  also  several  other 
churches  and  a>nvents,  among  the  latter  the  first  founded  (1593) 
in  Germany  by  the  Capuchins. 

The  university  of  Innsbruck  was  formally  founded  in  1677, 
and  refoundcd  (after  two  periods  of  suspension,  1783-1793 
and  X8Z0-X826)  in  1826.  It  is  attended  by  about  xooo  students 
and  has  a  large  staff  of  professors,  the  theological  faculty  being 
controlled  by  the  Jesuits.  It  has  a  library  of  176,000  books, 
and  1049  MSS.  The  University  or  Jesuit  church  dates  from  the 
early  1 7  th  century.  The  Ferdinandeum  is  the  provincial  museum 
(founded  in  1823,  though  the  present  building  is  later).  The 
house  known  as  the  Goldhe  Dachl  has  its  roof  covered  with 
gilded  copper  tiles;  it  was  built  about  1425,  by  Frederick,  count 
of  the  Tirol,  m*cknamed  "  with  the  empty  pockets,"  but  the 
balcony  and  gilded  roof  were  added  in  1500  by  the  emperor 
Maximilian.  Among  the  other  monuments  of  Innsbruck  may 
be  mentioned  the  Pillar  of  St  Anne,  erected  in  1706  to  com- 
memorate the  repulse  of  the  French  and  the  Bavarians  in  x  703; 
the  Triumphal  Arch,  built  in  X765,  on  the  occasion  of  the  marriage 
of  the  future  emperor  Leopold  II.  with  the  Infanta  Maria  Louisa 
of  Spain;  and  a  fountain,  with  a  bronze  statue  of  Archdiike 
Leopold  v.,  set  up  in  1863-1877,  in  memory  of  the  five>hundredth 
anniversary  of  the  union  of  the  Tirol  with  Austria. 

The  Roman  station  of  Veldidena  was  succeeded  by  the  Pre- 
monstratensian  abbey  of  Wilten,  both  serving  to  guard  the 
important  strategical  bridge  over  the  Inn.  In  11 80  the  count 
of  Andechs  (the  local  lord)  moved  the  market-place  over  to  the 
right  bank  of  the  river  (where  is  the  convent),  and  in  X187  we 
first  hear  of  the  town  by  its  present  name.  Between  1233  and 
X235  it  was  fortified,  and  a  castle  built  for  the  lord.  But  it  was 
only  about  1420  that  Archduke  Frederick  IV.  ("  with  the 
empty  pockets  ")  built  himself  a  new  castle  in  Innsbruck,  which 
then  replaced  Meran  as  the  capital  of  Tirol.  The  county  of 
Tirol  was  generally  held  by  a  cadet  line  of  the  Austrian  house, 
the  count  being  almost  an  independent  ruler.  But  the  last 
princeling  of  this  kind  died  in  1665,  since  which  date  Innsbruck 
and  Tirol  have  been  governed  from  Vienna.  In  1552  Maurice 
of  Saxony  surprised  and  nearly  took  Innsbruck,  almost  capturing 
the  emperor  Charles  V.  himself,  who  escaped  owing  to  a  mutiny 
among  Maurice's  troops.  In  the  patriotic  war  of  1809,  Innsbruck 
played  a  great  part  and  suffered  much,  while  in  1848,  at  the 
time  of  the  revolution  in  Vieima,  it  joyfully  received  the  emperor 
Ferdinand.  (W.  A.  B.  C.) 

INNS  OF  COURT.  The  Inns  of  Court  and  Chancery  are 
voluntary  non-corporate  legal  societies  seated  in  London,  having 
their  origin  about  the  end  of  the  X3th  and  the  commencement 
of  the  14th  century. 

Dugdale  {Origines  Juridiciaks)  states  that  the  learned  in 
English  law  were  anciently  persons  in  holy  orders,  the  justices 
6f  the  king's  court  being  bishofM,  abbots  and  the  like.  But  in 
1207  the  clergy  were  prohibited  by  canon  from  acting  in  the 
temporal  courts.  The  result  proving  prejudicial  to  the  interests 
of  the  commum'ty,  a  commission  of  inquiry  was  issued  by 
Edward  I.  (1290),  and  this  was  followed  up  (1292)  by  a  second 
commission,  which  among  other  things  directed  that  students  "  apt 
and  eager"  should  be  brought  from  the  provinces  and  placed  in 
proximity  to  the  courts  of  law  now  fixed  by  Magna  Carta  at 
Westminster  (see  Inn).  These  students  were  accordingly 
located  in  what  became  known  as  the  Inns  of  Court  and  Chancery, 
the  latter  designated  by  ToxicxMe  {DeLaudibiis)  as  "  the  earliest 
settled  places  for  students  of  the  law,"  the  germ  of  what  Sir 
Edward  Coke  subsequently  spoke  of  as  our  English  juridical 
university.  In  these  Iims  of  Court  and  Chancery,  thus  con- 
stituted, and  corresponding  to  the  ordinary  college,  the  students, 
accot^ing  to  Fortcscue,  not  only  studied  the  laws  and  divinity, 
but  further  learned  to  dance,  sing  and  play  instrumental  music, 
"  so  that  these  hostels,  being  nurseries  or  seminaries  of  the  a>urt, 
were  therefore  called  Inns  of  Court." 

Stow  in  his  Swroey  (1598)  says:  "There  is  in  and  about 
this  city  a  whole  university,  as  it  were,  of  students,  practisers 

^leaders  and  judges  of  the  laws  of  this  realm";  aad  he  goes 


on  to  enumerate  the  several  societies,  fourteen  in  oninber,  thcs 
existing,,  corresponding  nearly  with  those  recognised  in  the 
present  day,  of  which  the  Inns  of  Court,  properly  so-called,  are 
and  always  have  been  four,  luunely  Lincabi*s  Ium,  the  /h^ 
TempU,  the  Middle  Temple  and  Cray's  Ium.  To  these  were 
originally  attached  as  subordinate  Inns  of  Chancery,  Furmval's 
Inn,  Thavie's  Iim  (to  Lincoln's  Iim),  Clifford's  Tnn^  OeaieBt's 
Inn  (to  the  Inner  Temple),  New  Iim  (to  the  Middle  Tempk). 
Staple's  Inn,  Barnard's  Inn  (to  Gray's  Inn),  but  they  were  cat 
adrift  by  the  older  Inns  and  by  the  middle  of  the  x8ih  ceatury 
had  ceased  to  have  any  legal  character  (vide  infra).  In  addztiaa 
to  these  may  be  q)ecified  Serjeant's  Itm,  a  sodety  composed 
solely  of  serjeants-at-law,  which  ceased  to  exbt  in  1877.  Besida 
the  Inns  of  Chancery  above  enumerated,  there  were  oihexs,  sock 
as  Lyon's  Inn,  which  was  pulled  down  in  x868,  and  Sczxipe's  Inn 
and  Chester  or  Strand  Inn,  qx>ken  of  by  Stow,  which  have  loa^ 
been  removed,  and  the  societies  to  which  they  bdonged  have 
disappeared.  The  four  Inns  of  Court  stand  on  a  footing  of 
(»mplete  equality,  no  priority  being  conceded  to  or  dairaed 
by  one  inn  over  another.  Their  jurisdictions  uad  privileges  are 
equal,  and  upon  affairs  of  common  interest  the  benchers  of  the 
four  inns  meet  in  conference.  From  the  eariicst  times  theie  has 
been  an  interchange  of  fellowship  between  the  four  bnaes; 
nevertheless  the  Middle  Temple  and  Lincoln's  Inn,  and  the 
Inner  Temple  and  Gray's  Inn,  have  maintained  a  doser  «H»«ii^ 

The  members  of  an  Iim  of  Court  consist  of  bendiers,  barrstes 
and  students.  The  benchers  ^re  the  senior  members  ol  the 
society,  who  are  invested  with  the  govenunent  of  the  body 
to  which  they  belong.  They  are  more  formally  dcs^pated 
"  masters  of  the  bench,"  are  self-dected  and  unrestricted  as 
to  numbers.  Usually  a  member  of  an  inn,  on  attaining  the 
rank  of  king's  counsd,  is  invited  to  the  bench.  Other  mfmhriy 
of  long  standing  are  also  occasioiuUly  chosen,  but  no  '«»*«"»**r 
by  becoming  a  king's  counsel  or  by  seniority  of  standing  acquires 
the  right  of  being  nominated  a  bencher.  The  bencbns  vary  in 
number  from  twenty  in  Gray's  Inn  to  seventy  and  upwards  in 
Lincoln's  Inn  and  the  Inner  Temple.  The  powers  of  the  bencbeis 
are  practically  without  limit  within  thdr  reflective  societies; 
their  duties,  however,  are  restricted  to  the  superintendence  and 
management  of  the  concerns  of  the  inn,  the  adxnbsion  of  caxA- 
dates  as  students,  the  calling  of  them  to  the  bar  and  the  caenJae 
of  discipline  generally  over  the  members.  The  meetings  of  the 
benchers  are  variously  denominated  a 
Ixuer  and  Middle  Temples,  a  "  pension  " 
"  council "  in  Lincoln's  Inn.  The  judges  of  the  superior  courts 
are  the  visitors  of  the  inns,  and  to  them  alone  can  an  appeal  be 
had  when  dthcr  of  the  sodeties  refuses  to  call  a  member  to  the 
bar,  or  to  reinstate  in  his  privileges  a  banister  who  has  bees 
disbarred  for  misconduct.  The  presiding  or  chief  officer  is  the 
treasurer,  one  of  the  benchers,  who  is  elected  annually  to  that 
dignity.  Other  benchers  fulfil  the  duties  of  master  of  the  Wbary, 
master  x>f  the  walks  or  gardens,  dean  of  the  diApd  and  so  iorth. 
while  others  are  readers,  whose  functions  are  referred  to  bekjw. 

The  usages  of  the  different  inns  varied  somewhat  forsaoly 
in  regard  both  to  the  term  of  probationary  studentship  enkMced 
and  to  the  procedure  involved  in  a  "  call "  to  the  bar  by  whkh 
the  student  is  converted  into  the  barrister.  In  the  present  day 
the  entrance  examination,  the  course  of  study  and  the  cxaai&a- 
tions  to  be  passed  on  the  completion  of  the  cuiricuhun  ait 
identical  and  common  to  all  the  inns  (see  Emgusk  Law) 
When  once  called  to  the  bar,  no  hindrance  beyond  profeaiMsal 
etiquette  limits  a  barrister's  freedom  of  action;  so  abo  nmabos 
may  on  application  to  the  benchers,  and  on  paymttt  of  arreais 
of  dues  (if  any),  leave  the  sodety  to  which  they  bekwg,  and  tha 
cease  altogether  to  be  members  of  the  bar  likewise.  A  Dember 
of  an  Inn  of  Court  retains  his  luune  on  the  lists  d  his  inn  for  hfc 
by  means  of  a  small  annual  payment  varying  from  £1  to  £s> 
which  at  one  or  two  of  the  iims  is  compounded  for  by  a  fixed 
sum  taken  at  the  call  to  the  bar. 

The  ceremony  of  the  "  call "  varies  in  detail  at  the  AficfCBi 
inns.  It  takes  place  after  dixmer  (before  dinner  at  tlie  iiiddk 
Temple,  which  is  the  only  inn  at  which  students  are  cafied  ia 
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that  wigs  ind  gowns),  in  the  "pufiiment/*  *' pension  "  or 
**  council "  chamber  of  the  benchen.  The  benchers  sit  at  a 
t&ble  round  which  are  ranged  the  students  to  be  called.  Each 
candidate  being  provided  with  a  glass  o(  wine,  the  treasurer  or 
senior  bencher  addresses  them  and  the  senior  student  briefly 
replies.  "  Call  Parties  **  are  also  generally  held'  by  the  new 
buristefs;  at  the  Middle  Temple  they  are  allowed  in  halL 

During  the  reign  of  Edward  III.  the  Inns  of  Court  and  Chancery, 
based  on  the  collegiate  principle,  prospered  under  the  supervision 
mod  protection  of  the  crown.  In  1381  Wat  Tyler  invaded  the 
Temple,  and  in  the  succeeding  century  (1450)  Jack  Cade 
meditated  pulling  down  the  Inns  of  Court  and  killing  the  lawyers. 
It  would  appear,  moreover,  that  the  inmates  of  the  inns  were 
themselves  at  times  disorderly  and  in  conflict  with  the  citizens. 
Fortescne  (e.  1464)  describing  these  societies  thus  speaks  of 
them:  "There  belong  to  the  law  ten  lesser  inns,  which  are 
called  the  Inns  of  Cbancexy,  in  each  of  which  there  are  one 
hundred  students  at  least,  and  in  some  a  far  greater  number, 
though  not  constantly  residing.  After  the  students  have  made 
some  progress  here  they  are  admitted  to  the  Inns  of  Court.  Of 
these  there  are  four,  in  the  least  frequented  of  which  there  are 
about  two  hundred  students.  The  discipline  is  excellent,  and 
the  mode  of  study  well  adapted  for  proficiency."  This  system 
had  probably  existed  for  two  centuries  before  Fortescue  wrote, 
and  continued  to  be  enforced  down  to  the  time  of  Sir  Thomas 
More  (1498),  of  Chief  Justice  Dyer  (1537)  and  of  Sir  Edward 
Coke  (1571)*  By  the  time  of  Sir  Matthew  Hale  (1639)  the 
custom  for  law  students  to  be  first  entered  to  an  Inn  of  Chancery 
before  being  admitted  to  an  Inn  of  Court  had  become  obsolete, 
and  thenceforth  the  Inns  of  Chancery  have  been  abandoned  to 
the  attorneys.  Stow  in  his  Survey  sucdncUy  points  out  the 
course  of  reading  enforced  at  the  end  of  the  16th  century.  He 
says  that  the  Inns  of  Court  were  replenished  partly  by  students 
coming  from  the  Inns  of  Chancery,  who  went  thither  from  the 
universities  and  sometimes  immediately  from  grammar  schools; 
and,  having  spent  some  time  in  studying  the  first  elements 
of  the  law,  and  having  performed  the  exercises  called  "  bolts," 
"  moots  "  and  "  putting  of  cases,"  they  proceeded  to  be  admitted 
to,  and  become  students  in,  one  of  the  Inns  of  Court.  Here 
coatintiing  for  the  space  of  seven  years  or  thereabouts,  they 
frequented  readings  and  other  learned  exercises,  whereby, 
growing  ripe  in  the  knowledge  of  the  laws,  they  were,  by  the 
general  consent  either  of  the  benchers  or  of  the  readers,  called 
to  the  degree  of  barrister,  and  so  enabled  to  practise  in  chambers 
and  at  the  bar.  This  ample  provision  for  legal  study  continued 
with  more  or  Un  vigour  down  to  nearly  the  commencement 
of  the  x8th  century.  A  languor  similar  to  that  which  affected 
the  church  and  the  universities  then  gradually  supervened,  until 
the  fulfilment  of  the  merest  forms  sufficed  to  confer  the  dignity 
of  advocate  and  pleader.  This  was  maintained  until  about  1 845, 
when  steps  were  taken  for  reviving  and  extending  the  ancient 
discipline  and  course  of  study,  bringing  them  into  harmony 
with  OBodem  ideas  and  requirements. 

The  fees  payable  vary  slightly  at  the  different  inns,  but  average 
about  £isa  This  sum  covers  all  expenses  from  admission  to  an 
inn  to  the  call  at  the  bar,  but  the  addition  of  tutorial  and  other 
expenses  may  augment  the  cost  of  a  barrister's  legal  education 
to  £400  or  £500.  The  period  of  study  prior  to  call  must  not  be 
less  than  twelve  terms,  equivalent  to  about  three  years.  Solicitors, 
however,  may  be  called  without  keeping  any  terms  if  they  have 
been  in  practice  for  not  fewer  than  five  consecutive  years. 

It  has  been  seen  that  the  studies  pursued  in  ancient  times 
were  conducted  by  means  of  "  readings,"  "  moots  "  and  "  bolts." 
The  Ttodings  were  deemed  of  vital  importance,  and  were  delivered 
in  the  halls  with  much  ceremony;  they  were  frequently  regarded 
as  authorities  and  cited  as  such  at  Westminster  in  argument. 
Some  sutute  or  section  of  a  sutute  was  selected  for  analysis  and 
explanation,  and  1u  relation  to  the  common  law  pointed  out. 
Many  of  these  readings,  dating  back  to  Edward  I.,  are  exUnt. 
and  wcfl  illustrate  the  importance  of  the  subjects  and  the 
rxhaostfve  and  learned  manner  in  which  they  were  treated. 
The  foBctioB  of  "  reader  "  involved  the  holder  in  very  weighty 


expenses,  chiefly  by  reason  of  the  profuse  hospitality  dispensed — 
a  constant  and  splendid  table  being  kept  during  the  three  weeks 
and  three  days  over  which  the  readings  extended,  to  which  were 
invited  the  nobility,  judges,  bishops,  the  officers  of  state  and 
sometimes  the  king  himself.  In  1688  the  readers  were  paid 
£200  for  their  reading,  but  by  that  time  the  office  had  become  a 
sinecure.  In  the  present  day  the  readership  is  purely  honorary 
and  without  duties.  The  privilege  formerly  assumed  by  the 
reader  of  calling  to  the  bar  was  taken  away  in  1664  by  an  order 
of  the  lord  chancellor  and  the  judges.  Mo<As  were  exercises  of 
the  nature  of  formal  arguments  on  points  of  law  raised  by  the 
students  and  conducted  under  the  supervision  of  a  bencher  and 
two  barristers  sitting  as  judges  in  the  halls  of  the  inns.  Bt^ 
were  of  an  analogous  character,  though  deemed  inferior  to  moots. 

In  the  early  history  of  the  inns  discrimination  was  exercised 
in  regard  to  the  social  status  of  candidates  for  admission  to  them. 
Sir  John  Feme,  a  writer  of  the  i6th  century,  referred  to  by 
Dugdale,  states  that  none  were  admitted  into  the  houses  of  court 
except  they  were  gentlemen  of  blood.  So  also  Pliny,  writing  in 
the  ist  century  of  the  Christian  era  {Letters,  ii.  i4),sa>'s  that  before 
his  day  young  men  even  of  the  highest  families  of  Rome  were 
not  achnitted  to  practice  except  upon  the  introduction  of  some 
man  of  consular  rank.  But  he  goes  on  to  add  that  all  barriers 
were  then  broken  down,  everything  being  open  to  everybody — 
a  remark  applicable  to  the  bar  of  England  and  elsewhere  in  the 
present  day.  It  may  here  be  noted  that  no  dignity  or  title 
confers  any  rank  at  the  bar.  A  privy  councillor,  a  peer's  son, 
a  baronet,  the  speaker  of  the  House  of  Commons  or  a  knight — 
all  rank  at  the  bar  merely  according  to  their  legal  precedence. 
Formerly  orders  were  frequently  issued  both  by  the  benchers  and 
by  the  crown  on  the  subject  of  the  dress,  manners,  morals  and 
reh'gious  observances  of  students  and  members.  Although 
some  semblance  of  a  collegiate  discipline  is  still  maintained, 
this  is  restricted  to  the  dining  in  hall,  where  many  andent 
usages  survive,  and  to  the  closing  of  the  gates  of  the  inns  at  night. 

Each  inn  maintains  a  chapel,  with  the  accompaniment  of 
preachers  and  other  clergy,  the  services  being  those  of  the 
Church  of  Engbnd.  The  Inner  and  the  Middle  Temple  have 
joint  use  of  the  Temple  church.  The  office  of  preacher  b  usually 
filled  by  an  ecclesiastic  chosen  by  the  benchers.  The  principal 
ecclesiastic  of  the  Temple  church  is,  however,  constituted  by 
letters  patent  by  the  crown  without  episcopal  institution  or 
induction,  enjoying,  nevertheless,  no  authority  independently 
of  the  benchers.    He  bears  the  title  of  Master  of  the  Temple. 

It  has  already  been  stated,  on  the  authority  of  Fortescue, 
that  the  students  of  the  Inns  of  Court  learned  to  dance,  sing  and 
play  instrumental  music;  and  those  accomplishments  found 
expression  in  the  "  masques  "  and  "  revels "  for  which  the 
societies  formerly  distinguished  themselves,  especially  the  Inner 
Temple  and  Gray's  Inn.  These  entertainments  were  of  great 
antiquity  and  much  magnificence,  involving  very  a>nsiderable 
expense.  Evelyn  {Diary)  speaks  of  the  ny^  at  the  Middle 
Temple  as  an  old  and  riotous  custom,  having  relation  neither 
to  virtue  nor  to  policy.  The  last  revel  appears  to  have  been 
held  at  the  Inner  Temple  in  1734,  to  mark  the  occasion  of  the 
elevation  of  Lord  Chancellor  Talbot  to  the  woolsack.  The  plays 
and  masques  performed  were  sometimes  repeated  elsewhere 
than  in  the  hall  of  the  inn,  especially  before  the  sovereign  at 
court.  A  .master  of  the  rev^  was  appointed,  commonly  desig- 
nated Lord  of  Misrule.  There  is  abundant  information  as  to  the 
scope  and  nature  of  these  entertainments:  one  of  the  festivals 
is  minutely  described  by  Gerard  Leigh  in  his  Accedence  oj  Armcrie, 
161 3;  and  a  tradition  ascribes  the  first  performance  of  Shake- 
speare's  Twlftk  Night  to  a  revel  held  in  the  Middle  Temple  hall 
in  February  1601.  The  hospitality  of  the  inns  now  finds  expres- 
sion mainly  in  the  "  Grand  Day,"  held  once  in  each  of  the  four 
terms,  when  It  is  customary  for  the  judges  and  other  distinguished 
visitors  to  dine  with  the  benchers  (who  sit  apart  from  the 
barristers  and  students  on  a  dab  in  some  state),  and  "  Readers' 
Feast,"  on  both  which  occasions  extra  commons  and  wine  are 
served  to  the  members  attending.  But  the  old  customs  also 
found  some  renewal  in  the  shape  of  balls,  concerts,  garden-parties 
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and  other  entertainments.  In  1887  there  was  a  revival  (the 
first  since  the  17th  century)  oC  the  Masque  of  Flowers  at  both 
the  Inner  Temple  and  Gray's  Inn.  The  Royal  Horticultural 
Society's  annual  exhibition  of  flowers  and  fruit  is  held  in  May  in 
the  Temple  Gardens.  Plays  are  also  occasionally  performed  in 
the  Temple,  Robert  Browning's  Sorddic  being  acted  in  1902 
by  a  company  of  amateurs,  most  of  whom  were  either  members 

of  the  bar  or  connected  with  the  legal  profession. 

The  Inner  and  the  Middle  Temple^  so  far  as  their  history  can  be 
traced,  have  always  been  separate  societies.  Fortescue.  writins 
between  1461  and  id70,  makes  no  allusion  to  a  previous  junction  01 
the  two  inns.  Dugdale  (1671)  speaks  of  the  Temple  as  having  been 
one  society,  and  states  that  the  students  so  increased  in  number 
that  at  length  they  divided,  becoming  the  Inner  and  Middle  Temple 
respectively.  He  does  not,  however,  |;ive  anv  authority  for  tnb 
statement,  or  furnish  the  date  of  the  division.  The  first  trustworthy 
mention  of  the  Temple  as  an  inn  of  court  is  found  in  the  Paston 
Lelters,  where,  under  date  November  1440,  the  Inner  Temple  is 
spoken  of  as  a  college,  as  is  also  subsequently  the  Middle  Temple. 
The  Temple  had  been  the  seat  in  England  of  the  Knighu  Templars, 
on  whose  suppression  in  1312  it  passed  with  other  of  their  possessions 
to  the  crown,  and  after  an  interval  <^  wme  years  to  the  Knights 
Hospitallers  of  St  John  of  lenisalem,  who  in  the  reign  of  Edward  1 1 1, 
demised  the  mansion  and  its  surroundings  to  certain  professors^  of 
the  common  law  who  came  from  Thavie  s  Inn.  Notwithstanding 
the  destruction  of  the  muniments  of  the  Temple  by  fire  or  by  popular 
commotion,  sufficient  testimony  is  attainable  to  show  thiat  in  the 
reigns  of  Edward  III.  and  RicKard  II.  the  Temple  had  become  the 
residence  of  the  legal  communities  which  have  since  maintained 
there  a  permanent  tooting.  The  two  societies  continued  as  tenants 
to  the  Knights  Hospitallers  of  St  John  until  the  dissolution  of  the 
order  in  I53<}:  they  then  became  the  lessees  of  the  crown,  and  so 
remained  until  1609,  when  James  I.  made  a  grant  by  letters  patent  of 
the  premises  in  perpetuity  to  the  benchers  oi  the  respective  societies 
on  a  yearly  payment  by  each  of  £10,  a  payment  bought  up  in  the 
reien  of  Charles  II.  In  this  grant  the.  two  inns  are  described  as 
*'  the  Inner  and  the  Middle  Temple  or  New  Temple,"  and  as  "  being 
two  out  of  those  four  colleges  the  most  famous  of  all  Europe  "  for 
the  study  of  the  law.  Excepting  the  church,  nothing  remains  of  the 
edifices  belonging  to  the  Knights  Templars,  the  present  buildings 
having  been  almost  wholly  erected  since  the  reign  ot  Queen  Elizabeth 
or  since  the  Great  Fire,  in  which  the  major  part  of  the  Inner  Temple 
perished.  The  church  has  been  in  the  joint  occupation  of  the  Inner 
and  Middle  Temple  from  time  immemorial — the  former  taking  the 
southern  and  the  latter  the  northern  half.  The  round  portion  of 
the  church  was  consecrated  in  1 185,  the  nave  or  choir  in  1340. 
It  is  the  largest  and  most  complete  of  the  four  remaining  round 
churches  in  England,  and  is  built  on  the  plan  of  the  churcn  of  the 
Holy  Sepulchre  at  Jerusalem.  Narrowly  escaping  the  ravages  of 
the  fire  of  1666,  this  beautiful  building  is  one  of  the  most  perfect 
specimens  of  early  Gothic  architecture  in  England.  In  former 
times  the  lawyers  awaited  their  clients  for  consultation  in  the  Round 
Church,  as  similarly  the  scrjeants-at-Law  were  accustomed  to  resort 
to  St  Paul's  Cathedral,  where  each  serjeant  had  a  (Hilar  assigned  him. 

The  Inner  Temple,  comprehending  a  hall,  parliament  chamber, 
library  and  other  buildings,  occupies  the  site  01  the  ancient  mansion 
of  the  Knights  Templars,  built  about  the  year  1240.  and  has  from 
time  to  time  been  more  or  less  rebuilt  and  extended,  the  present 
handsome  range  of  buildings,  including  a  new  dining  hall,  being 
completed  in  1870.  The  library  owes'  its  existence  to  William 
Petyt,  keeper  of  the  Tower  Records  in  the  time  of  Queen  Anne,  who 
was  also  a  benefactor  to  the  library  of  the  Middle  Temple.  The 
greatest  addition  by  gift  was  made  by  the  Baron  F.  Maseres  in  1825. 
The  number  of  volumes  now  in  the  library  b37,ooo.  Of  the  Inns  oi 
Chancery  belonging  to  the  Inner  Temple  Clifford's  Inn  was  anciently 
the  town  residence  of  the  Barons  Clifford,  and  was  demised  in  1345 
to  a  body  of  students  of  the  law.  It  was  the  most  important  of  the 
Inns  of  Chancery,  and  numbered  among  its  members  Coke  and 
Selden.  At  its  dinners  a  table  was  specially  set  aside  for  the 
"  Kentish  Mess,"  though  it  is  not  clear  what  connexion  there  was 
between  the  Inn  and  the  county  of  Kent.    It  was  governed  by  a 

Erincipal  and  twelve  rulers.  Clement" s  Inn  was  an  Inn  of  Chancery 
cfore  the  reien  of  Edward  IV.,  taking  its  name  from  the  parish 
church  of  St  Clement  Danes,  to  which  it  had  formerly  belonged. 
Clement's  Inn  was  the  inn  of  Shakespeare's  Master  Shallow,  and  was 
the  Shepherd's  Inn  of  Thackeray's  Pendennis.  .  The  buildings  of 
Clifford's  Inn  survive  C1910),  but  of  Clement's  Inn  there  are  left  but 
a  few  fragments. 

The  Middle  Temple  possesses  in  its  hall  one  of  the  most  stately 
of  existing  Elizabethan  buildings.  Conunenced  in  1562,  under 
the  auspices  of  Edmund  Plowden,  then  treasurer,  it  was  not  com- 
pleted until  1573.  the  richly  carved  screen  at  the  east  end  in  the  style 
of  the  Renaissance  being  put  up  in  1575.  The  belief  that  the  screen 
was  constructed  of  timber  taken  from  ships  of  the  Spanish  Armada 
(1588)  is  baseless.  The  hall,  which  has  Been  preserved  unaltered, 
has  been  the  scene  of  numerous  historic  incidents,  notably  the  enter- 
tainments given  within  its  walls  to  reeal  and  other  personages  from 
Queen. Elizabeth  downwards.    The  ubrary,  which  contains  alMut 


38,000  volumes,  dates  from  1641.  when  Robert  A^iiey.  a 
of  the  society,  beciueathcd  his  ot^lection  of  books  in  all 
literature  to  the  inn.  together  with  a  large  sum  of  nioaey; 
benefactors  were  Ashmde  (the  antiquary),  William  Pctyt  (a 
factor  of  the  Inner  Temple)  and  Lord  btowdl.  From  171 1  to  1&26  eke 
library  was  greatly  neglected ;  and  many  of  the  most  scarce  aad  vais- 
able  books  were  lost.  The  present  handsome  library  building,  vteclt 
stands  apart  from  the  half,  was  completed  in  1861.  the  priaoe  of 
Wales  (afterwards  Edward  VII.)  attending  the  iiuuiguratKm  ecrr- 
mony  on  October  31st  of  that  year,  and  IxxxMning  a  awmbcr  asd 
bencher  of  the  society  on  the  occasion.  He  afterwards  held  the  o&c: 
of  treasurer  (1882}.^  The  MSS.  in  the  collection  are  few  and  of  ao 
special  value.  I  n  a  vil ,  canon  and  internal  ional  law.  as  also  in  divieiry 
and  ecclesiastical  history,  the  library  is  very  rich;  it  coataiws  »iao 
some  curious  works  on  witchcraft  and  demoootoey.  There  vas  hu: 
one  Inn  of  Chancery  connected  with  the  Midofe  Tem^de.  that  .< 
New  Inn,  which,  acoDcding  to  Dugdale.  was  formed  by  a  society  o< 
students  previously  settled  at  St  €«eorge's  Inn.  situated  •ear  S( 
Sepulchre  s  Church  without  Newgate:  but  the  date  of  thn  txaasfcr 
IS  not  known.    The  buildings  have  now  been  pulled  down. 

Lincoln"  sInn  stands  on  the  site  partly  of  an  episcopal  palace  erected 
in  the  time  of  Henry  III.  by  Ralph  Nevill.  bishop  of  Oucheatcr 
and  chancellor  of  England,  and  partly  of  a  relieKMis  house*  caJWd 
Black  Friars  House,  in  Holbom.  In  the  reign  of  "Edward  11^  Hear> 
Lacy,  eari  of  Lincoln,  possessed  the  place,  which  from  him  acqmrrcl 
the  name  of  Lincoln's  Inn,  proba ' ' 


.    irobabiy  becoming  an  Ion  of  Court 

after  his  death  (in  13 10),  though  m  its  existence  as  a  place  of  las! 
study  there  is  little  authentic  record  until  the  time  of  Henry  VI. 
(142a).  to  which  date  the  existing  muniments  reach  back.  The  iee 
simple  of  the  inn  would  appear  to  have  remained  vested  ia  the  woe 
of  (Jhichester;and  it  was  not  until  1580  that  the  society  which  for 
centuries  had  occupied  the  inn  as  tenants  acquired  the  absaltee 
ownership  of  it.  The  old  ball,  built  about  1506.  still  remaia&.  but 
has  given  place  to  a  modern  structure  desq^ned  by  Philip  Hardwkdk. 
R.A..  which,  along  with  the  buildings  containing  the  bbrary.«as 
completed  in  1845,  Queen  Victoria  attending  the  aaaugasatKO 
ceremony  (October  15).   The  chapel,  built  after  the  designs  of  Is^^a 

i I  ones,  was  consecrated  in  1623.  The  library — as  a  conectioe  «rf 
aw  books  the  most  complete  in  the  country— owvs  its  foawSatioB 
to  a  bequest  of  John  Ncthersale.amemberof  theaociety,  ia  1497. 
and  is  t  he  oldest  of  the  existing  libraries  in  London.  Vanous  enxrKs 
in  the  records  oi  the  inn  relate  to  the  library,  and  notably  ia  i6k.^ 
when  an  effort  was  made  to  extend  the  collection,  and  the  ^rs; 
appointment  of  a  master  of  the  library  (an  office  now  held  ia  aLaKual 
rotation  by  each  bencher)  was  made.  The  library  has  beea  such 
enriched  by  donations  and  by  the  acquisition  by  purchase  oC  ooorc- 
tions  of  books  on  special  subjects.  It  includes  also  an  extefm^w 
and  valuable  scries  of  MSS.,  the  whole  comprehending  50.900 
volumes.  The  prince  of  Wales  (George  V.).  a  bencher  of  the  socv?? . 
filled  the  office  of  treasurer  in  looa.  The  Inns  of  Chancery  affiliated 
to  Lincoln's  Inn  were  Thavie  s  fnn  and  Furnival's  Inn.  Thsnei 
Inn  was  a  residence  of  students  of  the  law  in  the  time  d  Edward  III, 
and  is  mentioned  by  Fortescue  as  having  been  one  of  the  leaer 
houses  of  Lincoln's  Inn  for  some  centuries,  it  thus  coatiaued  do«a 
to  1769,  when  the  inn  was  sold  by  the  benchers,  and  t>*twrfiMth  Jk 
ceased  to  have  any  character  as  a  place  of  legal  educatioa.  Fmrnjacfs 
Inn  became  the  resort  of  students  about  the  year  1406.  aad  was  p^- 
chased  by  the  society  of  Lincoln's  Inn  in  1547.  It  was  goveiaed 
by  a  principal  and  twelve  amients.  In  1817  the  Ina  was  lebuh. 
but  from  that  date  it  ceased  to  exist  as  a  legal  commBaity  aad  is  wiw 
demolished. 

The  exact  date  of  Cray's  Inn  becoming  the  residence  of  lawyers  is 
not  known,  though  it  was  so  occupied  before  the  year  ijtol  TV 
inn  stands  upon  the  site  of  the  manor  of  Portpoole.  bewt^iag  n 
ancient  times  to  the  dean  and  chapter  of  St  Paul's,  but  aubsBqtaesc^ 
the  property  of  the  family  of  Grey  de  Wilton  and  eventoaOy  of  t^ 
crown,  from  which  a  grant  of  the  manor  or  inn  was  obcaiaed,  aia-  • 
years  since  discharged  from  any  rent  or  payment.  The  halt  of  t^ 
inn  is  of  handsome  design,  amilar  to  the  Middle  Temple  halt  i-*  :> 
general  character  and  arrangements,  and  was  com|rfeted  about  ;  v 
year  1560.  The  chapel,  of  much  eariier  date  than  the  haft.  ^^ 
notwithstanding  its  antiquity,  little  to  recommend  it  to  aotice.  fr..:*; 
small  and  insignificant,  and  lacking  architectural  featatesof  aay  kr.: 
The  library,  including  about  13,000  volumes,  contains  a  saiaQ  t  «f 
important  collection  of  MSS.  and  missals,  and  also  sone  val.al'V 
works  on  divinity.  Litt|e  is  known  of  the  origin  or  eariy  hies£ory  .t 
the  library,  though  mention  is  incidentaliymade  of  it  in  the  socic^^  » 
records  in  the  i6th  and  X7th  centuries.  The  gardens,  laid  oot  abcus 
1597,  it  is  believed  under  the  auspices  of  the  kxd  chaaccilor  Baooa. 
at  that  time  treasurer  of  the  soaety.  continue  to  this  day  as  thn 
planned,  though  with  some  curtailment  owing  to  the  erecxioc  n 
additional  buildings.  Among  many  curious  customs  aiaintacacd  i"* 
this  inn  is  that  of  drinking  a  toast  on  grand  days  "  10  the  glarm.'.'> 
pious  and  immortal  memory  of  Queen  Etiaabeth."  Of  the  apcr^' 
'circumstances  originating  this  display  of  loyalty  there  is  ao  men;- 
The  Inns  of  Chancery  connected  with  Oay's  Inn  aie  Staple  a^i 
Barnard's  Inns.  Slaple  Inn  was  an  Inn  of  Chancery  in  the  r?^.n 
of  Henry  V.,  and  is  probably  of  yet  earlier  date.  keadii^%  isi 
moots  were  observed  here  with  regularity.  Sir  ^wrm4s  d'Evea 
mentions  attending  a  moot  in  February  1624.    The  laa,  wissh  ita 
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cloHlytatbcEiifl 


BulUh  Inni  <*  C. 
Landon.     Tfab  %l\ 


^li.T  tradc^r  Ihe  bar  in  Ihc  uirj.  , 
illy  jippoinitfti  [or  Ihit  punirn-. 
iiTy  i^revailiQE  in  Ibc  inn*  of  L  I:  n 
Lni  wtA  puL  an  end  to  by  llu^Aii 
IJ1866.  ThconKinnrtheKM^t'-l  ' 
J^ird  [„  KhcD  a  Inil  ucici)  .1. 
:kA  "iihoiit  the  walli  of  iKi'  lin  , 


'"SdaiSfb 


wbSififcS' 


D< PiTUan'> Inn,  I..  ". ^-'  iht'landaiHfbuUd>nukno>.ii  j.  V-  1  I'l 
Inn  wncmlorrd- '  1' '  I  .ntily odheDriEEnaldoaoTtanrJ  in  r'l.  -j^e 
year  Hniy  VIII.  .1  i' <l  ihi;  nKRUUny  ol  Frian  PiTj<'l.<r-  1  .r  (he 
mcof  Ibcprolcwi.  '  I  ('ic  liu  la  Inland.  The  legal  \nA-.  i.  i.'.inl 
to  IbiMKlIle,  ail'  -    '  I!' ..<<rv.;ird  itcic  known  liy  llii' ri  ir:..   .  ^  (he 

the  Bowfamnii  in  •  jn. 

■  ptot  of  tnnni) '  ^1 

tbCBcitty.Ucllll.  .11-1 -n  ii  ill  l.i.i!-  n  111.  Ji-.r  \r---\         1  l-i' li  .r    T. 

iafa  apnally  provided  in  Ibe  year  iSji,  and  u  open,  roi  only  to 
the  neBbcn  of  the  •oeiety,  but  al»  to  ■traoiera.  The  cQllrcnion 
comnrina  all  kindi  of  iilcntore.  Il  i>  based  principally  upon  a 
uKaiaamadeinljSjaf  the  lane  and  valuably  library  of  Mrjiuiire 
PnHiHfw,  and  ia  maintaided  chiefly  by  an  annual  payment  made 
fto«  tk  Coaiglidaled  Fund  to  the  •ociely  in  lieu  ol  the  ri(ht  to 
iTcrnic  apyritbt  woriniaikb  wuconlened  by  an  Act  of  IDOl,  but 
atoatatea  IB  i>}6. 

Ib  diadpline  and  ptofeiBciiial  etlquRte  the  iDemben  li  the  bar 
b  IidiBd  difler  little  frcm  their  Engliah  bmhim.  The  Bme  Kyle  of 
coatume  ia  enforced,  IheaamearadatiDnaofrank — ailomey-grnml. 
■DlicilDrrfeneraLking'teounierand  ordinary  baiTiiIm — txing  found- 
There  are  aim  Berieanta^at-law  limited,  bowrvrr.  lo  Ihrre  in  number, 
and  deviated  IM,  »d  and  3rd  aerjeant.  The  Klnf'i  Inni  do  not 
provide  ehamben  for  buaineaa  purpowa;  there  a  conaeqttently  no 

:he  faitilXy  aj  AdKXaUi  in  Edinbuijh 
Court  in  Condoa  and  the  King'!  I  nni 

u.^orteaciie,  Di  buiiiia  UpHU  Anfliai,  by  A. 

AnKK  (1813);  DiMdak,  Oripua  jurUialti  (>nd  ed.,  I6;i); 
WuWfy  o«J  XnKwin*!  i/*  fnir /nw  ^  C«r(,  »c.  (1  jSo,  Jnd  ed.) ; 
Fob.  Jwlrei  >/  Suffaiiil  (1M-1U4.  9  vob.):  Herlxrt.  Anliquiliti 
W  ukf  Inrni  ff  Cuiirl  y»o*)j.  Pearee.  HiiUryJt  At  /■«  0/  Cwrl 

Inna  (4  Court  and  Chancery,  ISJS:  Ball.  SlwfcM'i  Cuufi  W  llu  Bar 
USjt};  Slow,  Siaixy  li  Lmim  ari  Wrjlwiniw.  by  St  type  (i7H- 
i^wy.K<dMt.Pn>ptiui^EiaaUAtr,iJamaI.:hiac.S»idznli 
Cmt4d  IkHf*  I->>>»ri-t /■■•  (inded..  iSoj);5pi)^urv,  Lijudni  Inn. 
WUJt  (■  Atmal  tj  On  Ulirarj  (ind  ed.,  IBJJ);  Dojlhwaile,  Nclcl 
iaialrtHM  if  like  HilUry  a»i  AtUifuiliri  af  Grays  Inn  (1876). 
and  Cra/l  /■■,  III  Hillary  and  Aiiacialvni  (1866);  ^oUsa  UlUra 
(1873):  Law  Uafoiiii.  1830-1860:  QiutHith  Krrirx.  October, 
1871:  Cove).  Um  PMtnary  ii7>7);  Duhiu, //uroiy  o/ike /tiai'i 
/■»  ID  Irdani  (1806):  Mackav.  Praniu  ?/  ilu  CnrI  0/  5ein^ 
(1870):  Bcllot.  TV  tnnn  and  MkU/i  TcmpU  tiv>l):  fnderKicll, 
71eXnl|-.P«M  (1893!;  Fletcher.  T**  Pr-non  Boct  0/ eroy'l /mi 
(■901):  Urftie.  r*(  Inn.  of  Cnrrl  (iBoj):  Hope.  CkrmUUl  tl  » 
OU  Inn  (Crtj'l  Inwi  (1887);  A  Caimdar  cf  lit  Inntr  TtMpU 
Rtttrdi  led.  F.  A.  Indetwick.  3  volt.).  U-  C.  W.) 

KXLalin  for  "  by  nodding,"  from  iimiat,  to  indicate 

i(  tomclhing  defanutoo'  01  diipiraeing  of  a  penon. 
rd  appcan  in  legal  docuiucnls  in  Medieval  Laljn.  to 
in  parenlheiil.  that  to  which  a  preceding  word  tefcn; 
It,  innttvla.  the  plaintiff,  ii  «  ihiFf."  The  word  b  Mill 
plodingiinaciionifotlibelanddandci.  The ianuendo, 
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nl,  though  prima  fade  0 
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iD  £ef.     He  ' 


a  bosom  friend  of  his  fetlow-cluuman  Prmce  Ilo,  and  the  two 
youths  visited  Englaod  fa  1B63,  serving  as  common  sailora 
during  the  voyage.  At  thai  lime  all  travel  ibioad  was  (orbiddeo 
on  pain  i>l  deaths  but  the  veto  did  not  prove  ttelerrent  id  the 
lace  of  a  rapidly  growing  conviction  that,  as  a  matter  of  sdf- 
piolection,  Japan  must  assimilate  the  tMenlillj  of  Western 
civilization.  Shortly  ifler  the  departure  of  Inouye  and  Ilo.  the 
ChGsha  hcf,  having  fired  upon  foreign  veucls  passing  the  sirait 
of  Shimonosehi.  was  menaced  by  war  with  IheYcdo  govemmeDt 
ot  with  the  insulted  powers,  and  Inouye  and  Ito,  on  receipt  of 
this  newt,  bnsiened  home  hoping  to  avert  the'  catastrophe. 
They  repaired  lo  the  Briiitb  legation  in  Yedo  and  begged  that 
the  allied  squadioa,  Ihrn  about  to  sail  fat  Efaimonoseki  lo  caH 
ChOsha  to  account,  shouldlx  delayed  (bat  they  might  have  ao 
oppotlunHy  of  advising  the  Set  to  make  timely  submission. 
Not  only  was  this  request  complied  with,  but  a  British  frigate 
was  detailed  to  citiy  the  two  men  to  Shimonosekl,  and,  pending 
ber  depanuie,  (be  British  legation  asslsled  them  -     "     -     ■ 


ently 


lyUid  by  a  patty  of 
ral  views,  and.  by  the  ti: 


d  Inouy 


subse- 
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dated  « 
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though  his  counsels  were  always  highly  valued  by  his  soverCi 

1883  and  1SS6,  and  in  18J5  he  was  raised  to  the  peerage  w 
the  title  of  count,  being  one  of  the  firal  group  of  ifeyi  stalesr 


.Bain,  finance,  Iiome  a9i 
,nd  Ibroughout  Ihe  war  w 
tale  councib,  by  order  1 
lesignaled  adviser  10  the 
lo  (he  rank  of  muqi 
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he  portfolios  of  foreign 
r,  being  also  apedafty 
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I  Yamagau,  Marquesses  Inouye  i 


1  Matsuktta 


IHDWRAZUW,  the  Polish  Ions  of  Ihe  German  Juni-Brulcu, 
by  which  the  place  was  (onnetly  known,  a  town  in  Ihe  Prustiaa 
province  of  Posen,  situated  on  an  eminence  in  Ihe  most  fertile 
part  of  Ihe  province,  at  m.  S.W.  of  Thom.  Pop.  (1900)  16,141. 
Iron-founding,  ihe  inanutacluti  of  machinery  and  chemicals,  and 
in  active  tiade  in  cattle  and  counlty  produce  are  carried  on.     In 


nee  187O  a  brine  bath  has  been  with 

nlhe 

own.    Inowtailawis 

enlioned  as  early  as  itSs.  and  in  1 

IHQDBST  (0.  Fr.  en^iKiic.  modem  riifiiHe 

from  Lal.iHfnRliHH 

i^uirm.  to  inquire),  an  inquiry,  particu 

atly  a  Cormal  legal 

quiry  into  facts.    The  word  is  n 

w  ch 

eRy  confined  lo  the 

quity  held  by  a  coroner  and  jury 

ealhs,  in  mallets  of  treasure  trove, 

Ihe  ciiy  of  London 

cases  of  fires  (ice  CoaoSEa).     For 

merly 

he  term  was  applied 

many  formal  and  official  inquiries 

oifia. 

ng  prices,  gtc. 

IHQniSITIOH.  THE  (Lai.  ixfkiia 

inquiry),  Ihe  name 

ven  to  Ihe  ecclesiaslical  iurisdic.ioft 

dealing  both  in  Ihe  middle 

h  the  d 


punishment  of  heretics  and  all  persons  guiliy  of  ai 

offence  against  Catholic  orlhodoiy.     ll  i>  incorjed  iww 

lo  say  thai   the  Inquisition   made  its  appearance  ^J* 

in  Ihe  ijth  ceniuiy  complcle  in  all  ils  principles  and  gj*^ 

organs.     It  was  the  result  of,  or  rather  one  step  in. 

1  process    of    evolution,    the    Iwginninp    of    which  ate    (0 

be  traced  back  to  the  origins  of  Chritlianily.     Si  Paul  (i  Tim. 
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L  20)  "delivered  unto  Satan''  Hymenaeus  and  Alexander, 
"  that  they  might  learn  not  to  blaspheme."  The  penalty  of 
death  by  stoning  inflicted  by  the  book  of  Deuteronomy  upon 
those  who  deserted  the  true  faith  (Deut.  xiii.  6-9,  zvii.  1-6)  is 
thus  reduced  to  a  purely  spiritual  excommunication.  During 
the  first  three  centuries  of  the  Church  there  is  no  trace  of  any 
persecution,  and  the  earlier  Fathers,  especially  Origen  and 
Lactantius,  reject  the  idea  of  it.  G>nstantine,  by  the  edict 
of  Milan  (313),  inaugurated  an  era  of  ofEldal  tolerance,  but  from 
the  time  of  Valentinian  I.  and  Theodosius  I.  onwards,  laws  against 
heretics  began  to  appear,  andincreased  with  astonishing  regularity 
and  rapidity.  We  can  count  sixty-eight  distributed  over 
fifty-two  years;  heretics  are  subjected  to  exile  or  confiscation, 
disqualified  from  inheriting  property,  and  even,  in  the  case 
of  a  few  groups  of  Manichaeans  and  Donatbts,  condemned  to 
death;  but  it  should  be  noticed  that  these  penalties  apply  only 
to  the  outward  manifestations  of  heresy»  and  not,  as  in  the  middle 
ages,  to  drimes  of  conscience.  Within  the  Church, 
St  Optatus  alone  {De  schismaU  Donatistarumy  lib.  iii. 
cap.  iii.)  approved  of  this  violent  repression  of  the 
Donatist  heresy;  St  Augustine  only  admitted  a 
lemperaia  severitaSf  such  as  scourging,  fines  or  exile,  and  at  the 
end  of  the  4th  century  the  condemnation  of  the  Spanish  heretic 
Priscillian,  who  was  put  to  death  in  385  by  order  of  the  emperor 
Maximus,  gave  rise  to  a  keen  controversy.  St  Martin  of  Tours, 
St  Ambr(»e  and  St  Leo  vigorously  attacked  the  Spanish  bishops 
who  had  obtained  the  condemnation  of  Priscillian.  St  John 
Chrysostom  considered  that  a  heretic  should  be  deprived  of  the 
liberty  of  speech  and  that  assemblies  organized  by  heretics 
should  be  dissolved,  but  declared  that  "  to  put  a  heretic  to  death 
would  be  to  introduce  upon  earth  an  inexpiable  crime."  From 
toiA*  the  6th  to  the  9th  century  the  heterodox,,  with  the 
—fly  exception  of  the  Manichaean  sects  in  certain  places, 
mu4h  ^g|^  hardly  subjected  to  persecution.  They  were, 
^'''  moreover,  rare  and  generally  isolated,  for  groups 
of  sectaries  only  began  to  appear  to  any  extent  at  the 
time  of  the  earliest  appearances  of  Catharism.  However,  at 
the  end  of  the  loth  century,  the  disciples  of  Vilgard,  a  heretic 
of  Ravenna,  were  destroyed  in  Italy  and  Sardinia,  according 
to  Glaber,  ferro  ei  incendio,  probably  by  assimilation  to  the 
Manichaeans.  Perhai>s  this  was  the  precedent  for  the  punish- 
ment of  the  thirteen  Cathari  who  were  burnt  at  Orleans  in  1022 
by  order  of  King  Robert,  a  sentence  which  has  been  commonly 
quoted  as  the  first  action  of  the  "  secular  arm  "  (or  lay  power) 
against  heresy  in  the  West  during  the  middle  ages.  However 
that  may  be.  after  1022  there  were  numerous  cases  of  the  execu- 
tion of  heretics,  either  by  burning  or  strangling,  in  France,  Italy, 
the  Empire  and  England.  Up  till  about  1200  it  is  not  quite 
easy  to  determine  what  part  was  taken  by  the  Church  and  its 
bishops  and  doctors  in  this  series  of  executions.  At  Orleans 
the  people,  supported  by  the  Crown,  were  responsible  for  the 
death  of  the  heretics;  the  historians  give  only  the  faintest  indica-. 
tions  of  any  direct  intervention  of  the  clergy,  except  perhaps  for 
the  examination  of  doctrine.  At  Goslar  (1051-1052)  the  pro- 
ceedings were  the  same.  At  Asti  (1034)  the  bishop's  name 
appears  side  by  side  with  those  of  the  other  lords  who  attacked 
the  Cathari,  but  it  seems  clear  that  it  was  not  he  who  had  the  chief 
voice  in  their  execution;  at  Milan,  it  was  again  the  civil  magis- 
trates, and  this  time  against  the  wish  of  the  archbishop — who 
gave  the  heretics  the  choice  between  the  adoration  of  the  cross 
and  death.  At  Soissons  ( 1 1 14)  the  mob,  distrusting  the  weakness 
of  the  clergy,  took  advantage  of  their  bishop's  absence  to  bum 
heretics  at  the  stake.  It  was  also  the  mob  who,  infuriated  at 
seeing  him  destroy  and  burn  crosses,  burnt  the  heresiarch  Peter 
of  Bruis  {c.  1140).  At  Li^ge  (1144)  the  bishop  saved  from  the 
flames  certain  persons  whom  the  faithful  were  attempting  to 
bum.  At  Cologne  (1163)  the  archbishop  was  less  successful, 
and  the  mob  put  the  heretics  to  death  without  even  a  trial. 
The  condemnation  of  Arnold  of  Brescia  was  entirely  political, 
though  he  was  denounced  as  a  heretic  to  the  secular  arm  by 
Bernard  of  Clairvaux.  and  his  execution  was  the  act  of  the  prefect 
of  Rome  (1155).    At  Vizelay,  on  the  contrary  (1167),  the 


heretics  were  burnt  after  ecclesiastical  judgment  had 
pronounced  by  the  abbot  and  several  bishops.  Frocn  11S3  to 
X2o6  Hugh,  bishop  of  Auxerre,  took  upon  himself  the  discre- 
tionary power  of  exiling,  dispossessing  or  burning  heretics. 
while  about  the  same  time  William  of  the  White  Hands,  arch- 
bishop of  Reims,  in  concert  with  Philip,  count  of  FlajHiexs, 
stamped  out  heresy  from  )iis  diocese  by  fire.  Thexv  was  a 
similar  unanimity  between  the  lay  and  ecdesiastica]  authontics 
in  the  famous  condemnation  of  the  disd{^es  of  Amalric  of  Bena. 
who  were  burnt  at  Paris  in  1209  by  order  of  Philip  Aogistus 
after  an  ecclesiastical  inquiry  and  judgment.  The  ti»eory  is 
these  matters  was  at  first  as  uncertain  as  the  practice; 
in  the  nth  century  one  bishop  only,  Theodwin  of 
Li^ge  (d.  1075),  affirms  the  necessity  for  the  punishment 
of  heretics  by  the  secular  arm  ( 1050).  His  predecesaor, 
Wazo,  bishop  of  Li£ge  from  1041  to  1044,  had  expressly 
condemned  any  capital  punishment  and  advised  the 
bishop  of  Chalons  to  resort  to  peaceftil  converuon. 
In  the  12th  century  Peter  the  Cantor^  protested  agairwt  the 
death  penalty,  admitting  a*  the  most  imprisonment.  It  was 
imprisonment  again,  or  exile,  but  not  death,  which  the  GerTsaa 
abbot  Gerhoh  of  Rdcfaersperg  (10Q3-X169)  demanded  in  the 
case  of  Arnold  of  Brescia,  and  in  dealing  with  tbe  heretics  of 
Cologne,  St  Bernard,  who  cannot  be  acoued  of  louency  wfaeze 
heterodoxy  was  concerned,  recommended  pacific  refutatioa, 
followed  by  excommunication  or  prison,  but  never  tbe  dealk 
penalty  (see  Bernard,  St,  of  Clairvaux).  In  the  coaikcils»  too» 
it  is  clear  that  the  appeal  to  the  secular  arm  was 
equally  guarded:  at  Reims  (1049)  excommunication 
alone  is  decreed  against  heretics;  and  when,  as  at 
Toulouse  (11 19)  and  the  Lateran  council  (1139),  it 
is  laid  down  that  heretics,  in  addition  to  excommmiicatiaB, 
should  be  dealt  with  per  poUslates  exUras,  or  when,  as  at  the 
council  of  Reims  (1148),  the  secular  princes  are  fcuiiiddeB  to 
support  or  harbour  heretics,  there  is  never  any  svtggestioa  of 
capital  punishment.  But  it  must  be  noticed  that  froa  the 
opening  years  of  the  i2th  century  date  the  beginnings 
of  a  decided  evolution  in  the  canon  law,  continuing  up 
to  the  time  of  Innocent  HI.,  which  substituted  for 
arbitrary  decisions  according  ta  circumstances  an 
organized  and  particularized  legislation,  in  which  judgmcsit  was 
given  secundum  canonkas  ei  legilimas  sancti^net.  Anselm  of 
Lucca  arid  the  Panormia  attributed  to  Ivo  of  Chartres  reprodoced 
word  for  word  under  the  rubric  De  edicto  imperatermm  u  dempms- 
iionem  koerdicorum,  law  5  of  the  title  De  keretids  of  Justisiaa's 
code,  which  pronounces  the  sentence  of  death  against  the 
Manichaeans;  and  we  should  remember  that  the  Cathari,  anl 
in  general  all  heretics  in  the  West  in  the  xith  and  lath  centttries 
were  considered  by  contemporary  theologians  as  ManlchaeaaB. 
Gratian  in  the  Deeretum  prodaims  the  views  of  St  Angostiae 
(exile  and  fines).  Certain  of  his  commentators  (2*  pors  Csms. 
xziii.);  and  notably  Rufinus  Johannes  Teutonicns*  and  tke 
anonymous  glossator  (in  Ugucxio's  Great  Summa  of 
the  Deeretum)  declare  that  impenitent  heretics  may, 
or  even  should,  be  punished  by  death.  As  eariy  as  ^ 
1 1 63,  the  counc^  of  Tours  suggested  to  the  ecclesastical 
authorities  definite  penalties  to  be  inflicted  on  heretics,  ammeify, 
imprisonment  amd  loss  of  all  their  prt^rty.  Pope  Alexasdcr 
III.,  who  had  attended  the  council  of  Tours  of  1 163,  re- 
newed at  the  Lateran  council  ( 11 79)  the  decisions  wfaidi 
had  already  been  made  with  regard  to  the  heterodox 
in.  the  south  of  France,  and  at  Verona  in  1184 
Pope  Lucius  HI.,  in  concert  with  the  emperor 
Frederick  Barbarossa,  took  still  more  severe  measures: 
obstinate  heretics  were  to  be  excommunicated,  akod 
then  handed  over  to  the  secular  arm,  which  would  '- 
inflict  a  suitable  penalty.  The  emperor,  on  his  side,  laid  iIkd 
under  the  imperial  ban  (exile,  confiscation,  demolitioo  d 
their  houses,  infamia,  loss  of  civil  rights,  dtsqoalificati 


*  Pierre  de  Beauvoisis  (?).  choirmaster  (froatf-cJboafrr)  of  the 
university  of  Paris  (1 184).  bishop  of  Toumai  (1 191).  of  Ptvis  (1  t9t; . 
died  as  a  Cistercian  in  1 197.    He  was  beatified.' 
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pobGc  offices,  &&).  The  usage,  then,  wis  already  quite  dear; 
but  the  death  penalty  had  not  as  yet  been  demanded 
or  infliaed.  Possibly  it  was  Count  Raymond  V.  of 
Toulouse,  in  whose  territories  heretics  abounded, 
who  in  X194  enacted  a  law  threatening  them  with  the 
penalty  of  death;  but  the  authenticity  of  this  act  has  been 
questioned.  It  was  more  probably  Peter  II.  of  Aragon  who 
was  the  first  to  decree,  in  1197,  the  punishment  of  death  by 
burning  against  the  heretics  who  should  not  have  left  his  kingdom 
within  a  given  time.  But  it  was  Innocent  III.  who  gave  the 
most  powerful  impetus  to  the  anti-heretical  movement 
ll^rHHT^'  .^  ^Y^  secular  world  by  his  frequent  exhortations 
(beginning  in  11 98)  to  the  secular  princes  (letters  of 
March  asth,  iigg,  and  September  22nd,  1207)*  As  a  jurist  he 
henceforward  assimilated  the  crime  of  high  treason  against  God 
to  that  of  hi^  treason  against  temporal  rulers,  and  admitted 
all  the  terrible  consequences  of  this  assimilation. 

It  is  therefore  incorrect  to  believe  that  the  Inquisition  arose 
out  of,  and  at  the  time  of,  the  crusade  against  the  Albigenses. 
These  executions  en  masse  certainly  created  a  definitive 
precedent  for  violent  repression,  but  there  was  still 
no  regular  organization:  the  council  of  Toulouse, 
held  in  November  1229  by  the  Roman  legate  after  the 
treaty  of  peace,  attempted  to  organize  one,  and 
constituted  itself  the  tribunal.  But  the  procedure  was 
still  uncertain;  in  the  north,  from  1200  to  1222,  at  Paris  (execu> 
tion  of  the  disdples  of  Amalric  of  Bena),  at  Strassburg,  Cambrai, 
Troyes  and  Besan^on  executions  took  place,  after  trials  in  which 
the  bishops  were  the  judges,  the  exercise  of  the  secular  power 
being  based  on  vague  phrases  in  the  decrees  of  Louis  VIII. 
(that  heretics  be  punished  animadversione  d€bUa)t  or  in  those 
of  Louis  IX.,  ordering  his  baiilis  or  barons  to  do  to  them  quod 
dcbebtmL  The  emperor  Frederick  II.  defined  his  jurisprudence 
more  dearly:  from  1220  to  1239,  supported  by  Pope 
Honorius  III.,  and  above  all  by  Gregory  IX.,  he 
established  against  the  heretics  of  the  Empire  in 
^  general  a  legislation  in  which  the  penalties  of  death, 

banishment  and  confiscation  of  property  were  formulated  so 
clearly  as  to  be  henceforth  incontestable.  Gregory  IX.  felt  his 
influence,  and  also  that  of  the  Dominican  Guala, 
bishop  of  Bresda,  who  had  subjected  his  episcopal 
town  to  the  full  rigour  of  the  imperial  laws.  The  pope 
no  longer  hesitated  as  to  the  prindple  or  the  degree 
of  repression;  but  introduced  new  methods  of  inquiry 
and  judgment:  he  created  out  of  the  material  furnished 
him  by  the  mendicant  orders,  and  especially  the  Dominicans, 
who  were  more  disdplined  than  the  rest  and  better  theologians, 
the  monastic  inquisition,  which  was  more  clastic,' 
more  constant  in  its  activities  and  more  numerous 
than  the  inquisition  by  legate,  and  better  disciplined 
than  the  episcopal  inquisition.  In  November  1 23 2  the  Dominican 
Alberic  went  round  Lombardy  with  the  title  of  Inquisitor 
kaerelicce  pramtatis.  In  1231  a  similar  commission  was  given 
to  the  Dominicans  of  Friesach  and  to  the  terrible  Conrad  of 
Marburg,  whose  zeal  in  Germany  even  exceeded  the  pope's 
wishes.  In  1233  Gregory  IX.  addressed  a  letter  to  the  bishops 
in  the  south  of  France,  in  which  he  announced  his  intention  of 
emptying  the  preaching  fxiars  in  future  for  the  discovery  and 
repression  of  heresy. 

The  inquisition  was  now  regularly  instituted,  but  its  juris- 
prudence was  daborated  by  successive  additions  or  limitations, 

by  the  force  of  custom  and  the  detailed  prescriptions 

y  added  by  the  papal  constitutions.  The  pope's  com- 
missioners "  in  the  matter  of  heresy  "  at  first  travelled 
from  place  to  place.  On  arriving  in  a  district  they 
addressed  its  inhabitants,  called  upon  them  to  confess,  if  they 
were  heictics,  or  to  denounce  those  whom  they  knew  to  be 
heretics:  a  "  time  of  grace  "  was  opened,  during  which  those 
who  fredy  confessed  were  dispensed  from  all  penalties,  or  only 
given  a  secret  and  very  li^t  penance;  while  those  whose 
heresy  had  been  openly  manifested  were  exempted  from  the 
pmalrift  of  death  and  perpetual  imprisonment.    But  this  time 


could  not  exceed  one  month.  After  that  began  the  inqaisitioiL 
As  soon  as  thdr  mission  was  at  an  end,  and  heresy  was  considered 
to  be  stamped  out,  the  inquisitors  left  the  country.  Later, 
inquisitorial  districts  were  formed.  The  seat  of  the 
Inquisition  in  each  district  was  the  monastery  of  !!!Sm^ 
the  order  (Domiiucan  or  Franciscan)  to  which  the 
inquisitors  for  that  part  bdonged.  There  was  never 
any  spedal  court  or  prison:  the  murus  (prison)  was  lent  to  the 
Inquisition  by  the  ecdesiastical  or  secular  authorities.  The 
maintenance  of  the  prisoners  and  the  duty  of  providing  the 
prison  fell  in  prindple  upon  the  bishops  (ooundl  of  Toulouse, 
1229),  but  they  tried  to  evade  it.  The  kings  of  France,  and  in 
particular  Louis  VIII.,  granted  subsidies  to  the  y^|^.|, 
inquisitors.  For  each  district  the  inquisitors  were  %H*nmmf 
chosen  by  the  provindals  of  thdr  order,  approved  tk9tt 
or  rejected  by  the  pope,  and  removable  by  him  only.  ***** 
Thdr  discretionary  powers  were  absolute.  They 
conducted  thdr  interrogations  before  two  persons  (laymen  or 
ecdesiastics)  and  only  pronounced  thdr  sentence  after  consulta- 
tion with  leading  men  in  the  district  {communicato  bonorum 
virorum  consilio).  This  was  the  only  protection  for  the  accused. 
It  was  in  vain  that  the  dvil  lawyers  tried  to  prove  that  the 
secular  authorities  had  a  right  to  see  the  documents  bearing  on 
the  case;  the  Inquisition  always  succeeded  in  setting  aside  these 
claims.  The  share  taken  in  the  proceedings  by  the  bishops,  the 
accused  or  thdr  representatives,  though  admitted  in  prindple, 
was  as  a  rule  merely  illusory.  The  Inquisition  had  in  addition 
to  these  boni  viri  certain  other  lay  assistant  oflidals,  its  sworn 
notaries,  messengers  and  familiars,  all  of  whom  were  dosdy 
bound  to  it. 

Bernard  Guy  (Bemardus  Guidonis),'  one  of  the  earliest  and 
most  complete  exponents  of  the  theory  of  the  Inquisition, 

admits  distinctly  that  in  its  procedure  multa  sunl      

specidLia.  The  procedure  was  secret  and  in  the  e/ia«' 
highest  degree  arbitrary,  proceeding  sine  strepitu  et  lavi*^ 
figura  judiiii,  its  object  bdng  to  ascertain  not  so  ^'' 
much  particular  offences  as  tendendes:  the  murderers  of  the 
inquisitor  Peter  Martyr*  were  tried,  not  as  assassins,  but  as 
guilty  of  heresy  and  adversaries  of  the  Inquisition;  and  on  the 
other  hand,  external  acts  of  piety  and  verbal  professions  of  faith 
were  hdd  of  no  value.  Moreover  the  Inquisition  was  not  bound 
by  the  ordinary  rules  of  procedure  in  its  inquiries:  the  accused 
was  surprised  by  a  sudden  summons,  and  as  a  rule  imprisoned 
on  suspidon.  All  the  Accused  were  presumed  to  be  guilty,  the 
judge  bdng  at  the  same  time  the  accuser.  Absence  was  naturally 
considered  as  contumacy,  and  only  increased  the  presumption 
of  guilt  by  seeming  to  admit  it.  The  accused  had  the  right  to 
demand  a  written  account  of  the  offences  attributed  to  him 
(capUula  accusationis)t  but  the  names  of  the  witnesses  were 
withheld  from  him  (Innocent  IV.;  bulls  Cimi  negocium  and 
Licet  sicut  accepimus),  he  did  not  know  who  had  denounced  him, 
nor  what  weight  was  attached  by  the  judges  to  the  denundations 
made  against  him.  The  utm<»t  that  was  allowed  him  was  the 
unsatisfactory  privilege  of  the  recusaliones  divinalrices,  i.e.  at 
his  first  examination  he  was  asked  for  the  ruimes  of  any  enemies 
of  whom  he  knew,  and  the  causes  of  thdr  enmity.  Heretics  or 
persons  deprived  of  dvil  rights  {infames)  were  admitted  as 
witnesses  in  cases  of  heresy.  Women,  children  or  slaves  could 
be  witnesses  for  the  prosecution,  but  not  for  the  defence,  and 
cases  are  even  to  be  found  in  which  the  witnesses  were  only  ten 
3fears  of  age.  Langhino  Ugolini  states  that  a  witness  who  should 
retract  his  h<»tile  evidence  should  be  punished  for  false  witness, 
but  that  his  evidence  should  be  retained,  and  have  its  full  effect 
on  the  sentence.  No  witness  might  refuse  to  give  evidence, 
under  pain  of  bdng  considered  guilty  of  heresy.  The  prosecution 
went  on  in  the  utmost  secrecy.  The  accused  swore  that  he 
would  tell  the  whole  truth,  and  was  bound  to  denounce  all  those 

*  He  was  bom  c.  ia6i,  was  a  Dominican  at  Lirkwcs  in  1379,  succes- 
■ively  prior  of  Albi  (1294),  Carcassonne  (1297).  (Ustre#  (1301)  and 
Limoees  (1305),  inquisitor  at  Toulouse  (1307),  bishop  of  Tuy  (1321) 
and  (^  LodSve  {im)'    He  died  in  1331. 

'  Peter,  a  Dominican,  bom  at  Verona,  was  murdered  near  Milan 
in  ia$3  and  canonized  in  12%^ 


59° 


INQUISITION 


C/MO/ 


who  were  partners  of  his  heresy,  or  whom  he  knew  or  suspected 
to  be  heretics.  If  he  confessed,  and  denounced  his  accomplices, 
relatives  or  friends,  he  was  "  reconciled  "  with  the  Church,  and 
had  to  suffer  only  the  humiliating  penalties  prescribed  by  .the 
canon  law.  If  further  examination  proved  necessary,  it  was 
continued  by  various  methods.  Bernardus  Guidonis  enumerates 
many  ways  of  obtaining  confessions,  sometimes  by 
means  of  moral  subterfuges,  but  sometimes  also  by  a 
process  of  weakening  the  physical  strength.  And  as 
a  last  expedient  torture  was  resorted  to.  The  Church  was 
originally  opposed  to  torture,  and  the  canon  law  did  not  admit 
confessions  extorted  by  that  means;  but  by  the  bull  Ad  estir- 
panda  (1253)  Innocent  IV.  approved  its  use  for  the  discovery 
of  heresy,  and  Urban  IV.  confirmed  this  usage,  which  had  its 
origin  in  secular  legislation  (cf.  the  Veronese  Code  of  1228,  and 
Sicilian  Constitution  of  Frederick  II.  in  1231).  In  131a  excessive 
cruelty  had  to  be  suppressed  by  the  council  of  Vienna.  Canonic- 
ally  the  torture  could  only  be  applied  once,  but  it  might  be 
"continued."  The  next  step  was  the  torture  of  witnesses, 
a  practice  which  was  left  to  the  discretion  of  the  inquisitors. 
Moreover,  all  confessions  or  depositions  extorted  in  the  torture* 
chamber  had  subsequently  to  be  "  freely "  confirmed.  The 
confession  was  always  considered  as  voluntary.  The  procedure 
was  of  course  not  litigious;  any  lawyer  defending  the  accused 
would  have  been  held  guilty  of  heresy.  The  inquiry  might  last 
a  long  time,  for  it  was  interrupted  or  resumed  according  to  the 
discretion  of  the  judges,  who  disposed  matters  so  as  to  obtain 
as  many  confessions  or  denunciations  as  possible.  After  the 
different  phases  of  the  examination,  the  accused  were  divided 
into  two  categories:  (i)  those  who  had  confessed  and  abjured, 
(2)  those  who  had  not  confessed  and  were  consequently  convicted 
of  heresy.  There  was  a  third  class,  by  no  means  the  least 
numerous,  namely,  those  who  having  previously  confessed 
and  abjured  had  relapsed  into  error.  Next  came  the  moment 
of  the  sentence:  "  there  was  never  any  case  of  an  acquittal 
pure  and  simple  "  (H.  C.  Lea).  The  formula  for  fuU  and  complete 
acquittal  given  by  Bernardus  Guidonis  in  his  Pradica,  should, 
he  says,  never  or  very  rarely  be  employed.  The  sentences  were 
solemnly  pronounced  on  a  Sunday,  in  a  church  or  public  place, 
in  the  presence  of  the  inquisitors,  their  auxiliaries,  the 
bishops,  the  secular  magistrates  and  the  people. 
This  was  the  sermo  generalis  (see  Al7T0  da  rt).  The 
accused  who  had  confessed  were  reconciled,  and  the  penalties 
were  then  pronounced;  these  were,  in  order  of  severity, 
penances,  fasting,  prayers,  pilgrimages  (Palestine,  St  James  of 
Compostclia,  Canterbury,  &c.),  public  scourging,  the  compulsory 
wearing  on  the  breast  or  back  of  crosses  of  yellow  felt  sewn 
on  to  the  clothes  or  sometimes  of  tongues  of  red,  letters,  &c. 
These  were  the  pocnae  confusibiUs  (humiliating) .  The  inquisitors 
eventually  acquired  the  right  of  inflicting  fines  at  discretion.  In 
1244  and  1251  Innocent  IV.  reproved  them  for  their  exactions. 
All  these  minor  penalties  could  be  commuted  for  payments  in 
money  in  the  same  way  as  absolution  from  the  crusader's  vow, 
and  the  council  of  Vienna  tried  to  put  an  end  to  these  extortions. 
Beyond  these  minor  penalties  came  the  severer  ones  of  imprison- 
ment for  a  period  of  time,  perpetual  imprisonment  and  imprison- 
ment of  various  degrees  of  severity  {mwus  Icrgus,  murus  strictus 
vet  striciissimus).  The  mttnis  strictus  consisted  in  the  deepest 
dungeon,  with  single  or  double  fetters,  and  "  the  bread  and  water 
of  affliction  ";  but  the  severity  of  the  prison  regime  varied  very 
much.  The  murus  Icrgus^  especially  for  a  rich  prisoner,  amounted 
to  a  fairly  mild  imprisonment,  but  the  mortah'ty  among  those 
confined  in  the  murus  strictus  became  so  high  that  Clement  V. 
ordered  an  inquiry  to  be  made  into  the  prison  regime  in  Langue- 
doc,  in  spite  of  Bernard  Guy's  protest  against  the  investiga- 
tion as  likely  to  diminish  the  prestige  of  the  inquisitors.  After 
the  sentences  had  been  pronounced,  the  obstinate  heretics  and 
renegades  were  for  the  last  time  called  upon  to  submit  and  to 
confess  and  abjure.  If  they  consented,  they  were  received  as 
penitents,  and  condemned  on  the  spot  to  perpetual  imprisonment; 
if  they  did  not  consent,  they  were  banded  over  to  the  secular 
arm.    When  the  heretic  was  handed  over  to  the  secular  arm, 


the  agents  of  the  secular  power  were  recommended  to  pomA 
him  dcbita  animadversume^  and  the  form  of  recommending 
to  mercy  was  gone  through.  But,  as  M.  Vacandard 
says,  "  If  the  secular  judges  had  thought  fit  to  take 
this  formula  literally,  they  would  soon  have  been 
brought  back  to  a  recognition  of  the  true  state  of 
affairs  by  excommunication."  In  effect,  handing  over 
to  the  secular  arm  was  equivalmt  to  a  sentence  of  dcatli,  and 
of  death  by  fire.  The  Dominican  Jacob  Sprenger,  piovisdal 
of  his  order  in  Germany  (1494)  and  inqoisitor,  docs  not  hcsaiaie 
to  speak  of  the  victims  tpuu  indnerari  fedmms  ("  vImnb  wc 
(the  inquisitors]  caused  to  be  burnt  to  ashes  ").  But  we  most 
accept  the  conclusions  of  H.C.  Lea  and  Vacandard  that  coenpara- 
tively  few  people  suffered  at  the  stake  in  the  medieval  lD<)iiisitkHL 
Between  1308  and  1323,  Bernard  Guy,  who  cannot  be  accused 
of  inactivity,  only  handed  over  to  the  secular  arm  42  pexsoos, 
out  of  930  who  were  convicted  of  heresy. 

From  the  point  of  view  of  jurisprudence  of  the  Inqaisitkm, 
the  confiscation  of  the  condemned  man*s  property    bj  the 
ecclesiastical  and  secular  powers  is  only  the  accompani- 
ment to  the  more  severe  penalties  of  perpetual  im- 
prisonment or  death;  but  from  the  poiht  of  view  of 
its  economic  history  the  importance  of  the  confisca- 
tion is  supreme.    The  practice  originated  in  the  Roman 
law,  and  all  secular  princes  had  already,  in  their  own  interest, 
recogniaed  it  as  lawful  (Frederick  Barbarossa,  Decree  of  Verona, 
Louis  VIII.,  ordinances  of  1226,  1229;  Louis  DC.,  ordinance 
of  1234;  Raymond  VII.  of  Toulouse,  &c).    In  the  kingdoa 
of  France  there  was  a  qxdal  official,  the  procmreur  des  emccmrs 
(confiscation  in  the  matter  of  heresy),  whose  duty  it  vas  to 
collect  the  personal  property  of  the  heretics,  and  to  incorporaie 
their  landed  estates  in  the  royal  domain;  in  Languedoc  cryisg 
abuses  arose,  especially  under  the  reign  of  Alphonse 
of  Poitiers.    Soon  the  papacy  managed  to  gain  a  share       ^tZH 
of  the  spoils,  even  outside  the  states  of  the  Church, 
as  is  shown  by  the  bulls  ad  extirpanda  of  Innocent  IV. 
and  Alexander  IV.,  and  henceforward  the  inqulsit<Ks  had,  in 
varying  proportions,  a  direct  interest  in  these  spoUations..      la 
Spain  this  division  only  applied  to  the  property  of  tlie  cJefgy 
and  vassals  of  the  Church,  but  in  France,  Italy  and  Germany, 
the  property  of  all  those  convicted  of  heresy  was  shared  between 
the  lay  and  ecclesiastical  authorities.    Venice  alone  decided 
that  all  the  receipts  of  the  Holy  Office  should  be  handed  o%xr 
in  full  to  the  state     Clement  V.,  in  his  attempted  irfoiin  ai^ 
regularization  of  inquisitorial  procedure,  endcavooied  to  reduce 
the  confiscations  to  a  fairly  reasonable  minimum,  and  in  1337- 
1338  a  series  of  papal  inquiries  was  held  into  this  fit«»tM-*«f  aspect 
of  the  matter.    The  Assise  of  Clarendon,  the  Constitutions  of 
Frederick  U.  (1232)  and  of  Cbunt  Raymond  of  Toulouse  (1354^ 
had  also  come  to  a  joint  decision  with  the  councils  on  this 
question.    King  Charles  V.  of  France  prevailed  upon  the  pap«CT 
to  abolish  this  regulation  (1378).    Confiscation  was,   indeed, 
most  profitable  to  the  secular  princes,  and  there  is  no  dovU 
that  the  hope  of  considerable  gain  was  what  induced  easy 
princes  to  uphold  the  inquisitorial   administration, 
especially  in  the  days  of  the  decay  of  faith.    The 
resistance  of  the  south  of  France  to  the  Capetian 
monarchs  was  to  a  large  extent  broken  owing  to  the 
decimation  of  the  bourgeoisie   by   the   Inquisition 
and  their  impoverishment  by  the  extortions  of  the 
enamrs.    The  same  was  the  case  in  ceruin  of  the  Italian  fe> 
publics;  while  in  districts  such  as  the  north  of  France.  whe?e 
heretics  were  both  poor  and  few  and  far  between,  the  Inqui^t^ci: 
did  not  easily  take  root,  nor  did  it  prove  very  profitable.     Thcs« 
confiscations,  the  importance  of  which  in  the  political  and 
economic  history  of  the  middle  ages  was  first  shown  folly  fa> 
H.  C.  Lea,  were  a  constant  source  of  uncertainty  in  transactiezs 
of  all  kinds;  there  was,  for  instance,  always  a  risk  in  #*>t^yi-^ 
into  a  contract  in  a  place  where  the  existence  of  hetetics  v£> 
suspected,  since  any  contract  entered  into  with  a  heretic  «as 
void  in  itself.    Nor  was  there  any  more  security  in  the  t.ar^ 
mission  of  Inheritances  for  posthumous  trials  were  trtqpaert. 
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tbe  Liber  senUniiarum  tnquisiiumis  of  Bernardus  Guidonis 
(1307-1333)  records  sentences  pronounced  after  death  against 
Sg  persons  during  a  period  of  15  years.  But  not  only  was  their 
property  confiscated  and  their  heirs  disinherited;  they  were 
subject  to  still  further  penalties.  Frederick  II.  extended  to 
heresy  the  application  of  the  Roman  law  disqualifying  from 
holding  office,  and  even  included  under  its  operation  the  children 
and  grandchildren  of  the  guilty  man.  Alexander  IV.  and 
Boniface  VIII.  lightened  the  severity  of  this  law,  and  removed 
certain  disqualificaticms,  notably  in  the  case  of  ecclesiastical 
offices  and  property. 

Among  other  accessory  penalties,  we  must  notice  the  con- 
demnation of  books.  There  were  many  precedents  for  this: 
Constantine  had  had  the  Arian  writings  burnt, 
Thcodosius  II.  and  Valentinian  III.  those  of  the 
Nestorians  and  Manichaeans,  Justinian  the  Talmud. 
In  1 210  were  burnt  the  books  of  David  of  Dinant  and 
the  PcripkyseoH  of  Aristotle.  In  1255  the  De  periculis  novis- 
simarum  Umporum  of  William  of  St  Amour*  was  burnt  by  order 
of  Pope  Alexander  IV.,  and  from  1248  to  1319  was  pronounced 
a  series  of  condemnations  of  the  Talmud.  Nicholas  Eymerich 
(c.  X320-1399),  the  Spanish  inquisitor,  demanded  from  Pope 
Gregory  XI.  the  condemnation  of  Raymond  LuUy's  books, 
and  in  1376  obtained  it,  but  before  long  the  Lullists  returned 
into  favour  with  the  pope  and  Eymerich  was  banished.  This 
rebuff  suffered  by  an  inquisitor  shows  how  uncertain  the  censure 
of  books  still  was,  even  in  a  country  where  in  less  than  two 
centuries'  time  it  was  to  become  one  of  the  chief  spheres  of 
inquisitorial  activity. 

The  definite  object  of  the  Inquisition  was  the  prosecution  of 
heresy;  but  its  sphere  of  action  was  gradually  ^extended  by 
the  theologians  and  casuists  until  sorcery  and  magic 
ranked  with  dogmatic  heresy.  The  council  of  Valence 
(1248)  dealt  with  sorcerers  as  well  as  sacrilegious  per- 
sons, but  did  not  treat  them  as  heretics.  Alexander  IV. 
went  further,  declaring  that  divination  and  sorcery  should 
only  come  within  the  competence  of  the  inquisitor  when  they 
directly  affected  the  unity  or  faith  of  the  Church  (9th  December 
]  257;  cf.  bull  Quod  super  nonnuUis,  zoth  January  1260).  Cases 
of  simple  sorcery  were  left  to  be  dealt  with  by  the  ordinary 
judges.  The  distinction  was  very  subtle,  but  it  was  not  tampered 
with  until  1451,  at  which  date  Nicholas  V.  gave  the  inquisitor 
Hugues  Lenoir  the  cognizance  of  cases  of  divination,  even  when 
the  crime  did  not  savour  of  heresy.  In  dealing  with  such  a 
subtle  question,  great  variations  had  naturally  arisen  in  practice, 
and  the  repression  of  sorcery  was  carried  on  jointly  by  the 
inquisitors,  the  bishops  and  the  secular  courts.  John  XXII., 
in  consequence  of  a  perfect  epidemic  of  sorcery  about  1320, 
handed  over  to  the  inquisitors  for  a  time  (1329-1333)  all  cases 
of  crimes  involving  magic;  but  this  measure  was  temporary 
and  exceptional  and  only  confirms  tbe  rule.  There  were 
various  occasions  during  the  middle  ages  when  men's  minds 
became  infatuated,  and  it  seemed  as  if  the  scourge  of  magic 
were  likely  entirely  to  destroy  tbe  Catholic  faith;  and  during 
such  times,  morbidly  infected  with  fear  and  the  spirit  of  persecu- 
tion, the  ecclesiastical  judges  regained  all  their  prestige.  One 
of  these  crises  culim'nated  in  the  affair  of  the  "  Vauderie  "* 
of  Arras  (1459),  in  which  twelve  unfortunates  perished  at  the 
stake;  and  there  were  similar  occurrences  at  the  same  period 
in  Dauphin^  and  Gascony;  of  this  nature  again  was  the  violent 
persecution  in  the  Germanic  countries  begun  by  the  bull  Summis 
desideranUs  of  Innocent  VIII.  (5th  December  1484),  in  the 
course  of  which  the  two  authors  of  the  Malleus  maleficorumt 
tbe  inquisitors  Sprenger  and  Institoris  (Heinrich  Krttmer), 
distinguished  themselves  as  much  by  their  knowledge  of  theorcti- 
caJ  demonology  as  by  their  zeal  as  persecutors.    In  France 

>  Guniaume  de  St  Amour  (d.  1272),  named  after  his  birthplace 
Id  the  Jura,  was  canon  of  Beauvais  and  rector  of  the  university 
of  Paris.  He  was  conspicuous  as  the  mouthpiece  of  the  secular 
cleit^  ia  their  attacks  on  the  mendicant  orders,  the  Dominicans  in 
particular. 

*  The  name  of  vauderie.  i^.  the  Vaudois  or  Waldensian  heresy, 
had  come  to  be  used  of  witchcraft. 


the  secular  authority  was  not  long  in  claiming  and  obtaining 
jurisdiction  over  sorcerers  (parlement  of  Paris,  1374),  and  as 
early  as  1378  the  university  of  Paris  gave  judgment  in  a  case 
of  demonology.  Those  unfortunates  who  were  charged  with 
sorcery  gained,  however,  nothing  by  this  change  of  jurisdiction* 
for  they  were  invariably  put  to  death. 

The  inquisitors  could  not  take  proceedings  against  Jews  as 
such.    They  might  profess  their  religion  and  observe  its  rites 
without  being  in  a  state  of  heresy;  they  were  only     rtmia* 
heretic  when  they  attacked  the  Christian  faith  or     qmuiuom 
community,  made  proselytes,  or  returned  to  Judaism     yrf*** 
after  being  converted.    Further,  those  who  practised     '^'^^ 
usury  were  "  suspected  of  not  holding  very  orthodox  doctrine  as 
to  theft "  (Vacandard),  and  on  this  account  the  Inquisition  gained 
a  hold  on  them.    PopeMartin  V.  (6th  November  1419)  authorized 
inquisitors  to  take  proceedings  against  usurers. 

But  these  are  merely  extensions  of  competence  resulting  from 
the  works  of  the  casuists;  the  Inquisition  was  primarily  the 
instrument  for  the  repression  of  all  kinds  of  breaches  j^^gtmemt 
of  orthodoxy.  Its  work  in  this  capacity  we  will  now  oitttmtr 
describe  in  outline  for  each  of  the  great  countries  of  la  ik» 
medieval  Christendom.  England,  whether  before  or  ''*'*JrL«. 
after  the  establishment  of  the  Inquisition,  had  but  few  ^"^ 
trials  for  heresy  and,  particularist  in  this  as  in  all  her  religious 
activity,  judged  them  according  to  her  own  discipline,  without 
asking  Rome  for  laws  or  special  judges.  In  1 166,  a  Bmdaa^ 
few  heretics  having  been  apprehended,  Henry  II.  called 
a  Qoundl  at  Oxford  and  summoned  them  to  appear  before  it; 
they  all  confessed,  and  were  condemned  to  be  scourged,  branded 
on  the  face  with  the  otark  of  a  key,  and  expelled  from  the  country, 
and  by  the  21st  article  of  the  Assize  of  Clarendon  the  king 
forbade  any  one  to  harbour  on  their  lands  or  in  the  house  any 
"  of  that  sect  of  renegades  who  had  been  excommunicated  at 
Oxford.  "  Any  one  offending  against  this  law  was  to  be  "  at 
the  king's  mercy  "  and  his  house  was  to  be  "  carried  outside  the 
town  and  bumL"  The  sheriffs  were  obliged  to  swear  observance 
of  this  law  and  to  require  a  similar  oath  from  all  barons'  stewards, 
knights  and  free  tenants.  This  was  the  first  civil  law  against 
heresy  since  the  end  of  the  Roman  empire,  and  preceded  the 
famous  rescripts  of  Frederick  U.  against  sectaries  in  the  Z3th 
century.  It  should,  however,  be  noted  that  the  political  acts 
of  Henry  II.  and  Frederick  II.  drew  down  the  most  explicit 
condemnation  of  the  church.  Orthodoxy  remained  almost 
unimpaired  in  England  up  tiU  the  time  of  Wydiffe.  Apparently 
neither  the  Catharist,  Waldensian  nor  Pantheistic  heresies 
gained  any  footing  in  Great  Britain.  The  affair  of  the  Templars 
in  France,  which  was  quite  political,  was  repeated  in  England: 
Clement  V.  having  ordered  their  arrest,  Edward  II.,  after  much 
hesitation,  gave  orders  to  the  sheriffs  to  execute  it  and  then 
decided  that  the  ecclesiastical  law  should  be  applied.  The  papal 
inquisitors  sent  to  England  met  with  a  bad  j'eception,  and  the 
pope  was  obliged  to  forbid  them  to  use  torture,  which  was  contrary 
to  the  laws  of  the  kingdom.  It  was  found  impossible  to  establl^ 
the  Templars'  guilt  and  only  canonical,  penalties  were  inflicted 
on  them.  The  rising  of  tbe  Lollards  having  alarmed  both  the 
church  and  the  state,  the  article  De  kaeretico  comburendo  was 
established  by  statute  in  1401,  and  gained  a  melancholy  notoriety 
during  the  religious  struggles  of  the  x6th  century;  it  seems  to 
have  been  not  so  much  a  measure  for  the  safeguarding  of  dogma 
as  a  violent  assertion  of  the  secular  absolutism.  It  was  not 
till  1676  that  Charles  II.  caused  it  to  be  abrogated,  and  obtained 
a  decision  that  in  cases  of  atheism,  blasphemy,  heresy,  schism 
and  other  religious  offences,  the  ecclesiastical  courts  should  be 
confined  to  the  penalties  of  excommunication,  removal  from 
office,  degradation  and  other  ecclesiastical  means  of  censure, 
to  the  exclusion  of  the  death  penalty.  Scotland  was  much 
later  than  England  in  giving  up  persecution  and  blood-  seMsad. 
shed;  and  so  late  as  1696  a  student  of  medicine  aged 
eighteen  and  named  Aikenhead  was  accused  of  heresy  and 
hanged  at  Edinburgh.  In  Irekuid  Richard  de  Lederede  or 
Ledred,  a  Franciscan  and  bishop  of  Ossory,  in  1324  prosecuted 
on  suspicion  of  heresy  and  for  sorcery  a  certain  Dame  Alice 
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Kettle  or  Kyteler  and  her  accomplices,  PetroniUa  of  Meath  and 
her  daughter  Bassilla,  who  were  acciiaed  of  holding  "nightly 
t^imm^  conference  with  a  spirit  called  Robert  Artisson,  to 
whom  she  sacrificed  in  the  high  way  nine  red  cocks 
and  nine  peacocks'  eyes."  The  lady  had  powerful  connexions, 
and  her  brother-in-law,  Arnold  le  Powre,  seneschal  of  Kilkenny, 
even  went  so  far  as  to  imprison  the  bishop.  But  in  spite  of  the 
refusal  of  the  secular  authorit  ies  to  co-operate  with  him,  the  bishop 
was  strong  enough  to  force  them  in  1325  to  bum  some  of  the 
accused.  Dame  Kettle  herself,  however,  who  had  been  cited 
to  appear  at  Dublin  before  the  dean  of  St  Patrick's,  escaped 
with  the  assistance  of  some  of  the  nobles  to  England.  Mean- 
while the  bishop,  who  had  attempted  to  involve  Arnold  le  Powre 
in  the  same  charge,  became  involved  in  a  qtiarrel  with  the 
administrators  of  the  English  government  in  Ireland;  counter 
charges  were  brought  against  him,  he  was  excommunicated 
by  his  metropolitan,  Alexander  <k  Bicknor,  archbishop  of 
Dublin;  and  in  defiance  of  the  king's  commands,  after  pub- 
lishing counter  charges  against  the  archbishop,  he  appealed  to 
Rome  and  left  the  country.  In  1335  Benedict  XII.  wrote  to 
Edward  III.  deploring  the  absence  of  any  inquisition  in  the 
king's  dominions,  and  exhorting  him  to  lend  the  aid  of  the  secular 
arm  in  repressing  heresy.  Archbishop  Alexander,  who  in  1347 
was  denounced  as  an  abettor  of  heresy,  died  in  1349,  and  his 
successor  was  ordered  to  -chastise  those  heretics  who  had  taken 
refuge  in  the  diocese  from  Richard  de  Lederede's  violence,  and 
whom  his  predecessor  had  protected.  Finally,  in  1354,  Richard 
de  Lederede  himself  was  allowed  to  return  to  his  diocese,  where 
his  zeal  for  persecution  does  not,  however,  seem  to  have  found 
much  further  scope.  He  died  in  1360. 
I  The  scene  of  the  activities  of  the  monastic  Inquisition  in  France 
lay  chiefly  in  the  south.  The  repression  of  the  Albigensian 
Prg^g^  heresy  (see  Albigenses)  went  on  even  when  its 
importance  had  quite  disappeared.  The  chronicle 
of  the  Inquisitor  Guilhem  Pdhisso  (d.  X268>  shows  us  the  most 
tragic  episodes  of  the  reign  of  terror  which  wasted  Languedoc 
for  a  century.  Guillaume  Amaud,  Peter  Cella,  Bernard  of 
Caux,  Jean  de  St  Pierre,  Nicholas  of  Abbeville,  Foulqucs  de 
St  Georges,  were  the  chief  of  the  inquisitors  who  played  the  part 
of  absolute  dictators,  burning  at  the  stake,  attacking  both  the 
living  and  the  dead,  confiscating  their  property  and  land,  and 
enclosing  the  inhabitants  both  of  the  towns  and  the  country 
in  a  network  of  suspicion  and  denunciation.  The  secular 
authorities  were  of  the  utmost  assistance  to  them  in  this  task; 
owing  to  the  confiscations,  the  crown  had  too  direct  an  interest 
in  the  success  of  the  inquisitorial  trials  not  to  connive  at  all  their 
abuses.  Under  the  regency  of  Alphonse  of  Poitiers  Languedoc 
was  regularly  laid  under  contribution  by  the  procweur  des 
encours.  There  were  frequent  attempts  at  retaliation,  directed 
for  the  most  part  against  the  inquisitors,  and  isolated  attacks 
were  made  on  Dominicans.  In  1234-1235  there  were  regular 
risings  of  the  people  at  Albt  and  Narbonne,  which  forced  the 
inquisitors  to  retreat.  In  1235  the  inquisitors  were  driven  out 
of  Toulouse.  These  risings  were  followed  by  terrible  measures 
of  repression,  which,  in  turn,  led  to  violent  outbreaks  on  the  part 
of  the  relatives,  friends  or  compatriots  of  the  sufferers.  During 
the  night  of  the  28th  or  29th  of  May  1242  the  inquisitors  and 
their  agents  were  massacred  at  the  castle  of  Avignonet.  Thjs 
massacre  led  to  a  persecution  which  went  on  without  opposition 
and  almost  without  a  lull  for  nearly  fifty  years.  At  the  beginning 
of  the  14th  century  the  terrified  people  found  a  defender 
in  the  heroic  Franciscan  Bernard  D^lideux.  For  a  moment 
King  Philip  the  Fair  and  Pope  Clement  V.  seemed  to  interest 
themselves  in  the  misfortunes  of  Languedoc,  and  the  king  of 
France  sent  down  reformers;  but  they  had  no  effect,  their 
activity  being  restrained  by  the  king  himself,  who  was  alarmed 
at  a  separatist  movement  which  was  arising  in  Languedoc. 
The  work  of  repression  which  followed  this  moment  of  hope  was 
carried  out,  between  I308  and  1323,  by  the  inquisitor  Bernard 
Guy,  and  completed  the  destruction  of  the  Catharist  heresy, 
the  appearances  of  which  after  the  middle  of  the  14th  century 
« me  less  and  less  frequent.    Other  heretics,  for  a  time  at  least, 


took  their  place,  namely  the  Spirituals,  who  had  developed 
out  of  a  branch  of  the  Frandscans,  and  were  remotely  discipks 
of  Joachim,  abbot  of  Floris  (f.s.),  and  whom  their  rigid  rale 
of  absolute  poverty  led,  by  a  reaction  against  the  cnpidiiy  of 
the  ordinary  eccl^iastics,  to  repudiate  any  hierarchy  and  to 
uphold  the  doctrines  of  Peter  John  de  Oliva  against  tbc  m4»nd 
of  the  pope.  On  the  xyth  of  February  1317  J<^lin  XXII.  coa- 
demned  sdl  these  irregular  followers  of  St  Francis,  **  fraliteUi, 
fratres  de  paupere  nto,  bizochi  or  begkini"  and  the  Inquisition  of 
Languedoc  was  at  once  set  in  motion  against  them.  Fo'^x 
spiritucUs  were  burnt  at  Marseilles  in  1318,  and  soon  the  penrca- 
tion  was  extended  to  the  Franciscan  beguins  or  Urtiorii,  many 
people  being  burnt  about  1320  at  Narbonne,  Lnnel,  Bezkzs, 
Carcassonne,  &c.  The  persecution  stepped  for  lack  of  an  object , 
for  the  small  groups  of  beguins  were  soon  destroyed,  aikd  those 
of  the  Spirituales  who  were  not  sent  to  the  stake  or  to  prisoa 
were  compelled  by  the  papacy  to  enter  other  orders  than  the 
Franciscan.  The  Waldenses  {g.v )  were  more  difficult  to  ifestny : 
originally  Jess  dangerous  to  the  church  than  the  Cathajti,  they 
resbted  longer,  and  their  dispersal  in  scattered  oocmxranitics 
aided  their  long  resistance. 

In  the  north  of  France  the  workings  of  the  InqmsHioa  woe 
very  intermittent;  for  there  were  fewer  heretics  there  tbaa  in 
the  south,  and  as  they  were  poorer,  there  was  less  seal  oa  the 
part  of  the  sectilar  arm  to  persecute  them.  At  its  outset,  bow- 
ever,  the  Inquisition  in  the  north  of  France  was  marked  by  a 
series  of  melancholy  events:  the  inquisitor  Robert  le  Boc|^, 
formerly  a  Catharist,  spent  six  years  (i  233-1 239)  in  going  thnrngh 
the  Nivemais,  Burgundy,  Flanders  and  Champagne,  bonurvg 
at  the  stake  in  every  place  unfortunates  whom  he  coiodaDixd 
without  a  judgment,  supported  as  he  was  by  the  ecdesiastkal 
authorities  and  by  princes  such  as  Theobald  of  Champagne. 
The  pope  was  forced  to  put  a  check  on  his  zeal,  and,  after  aa 
inquiry,  condemned  him  to  imprisonment  for  life.  We  kaov 
that  there  were  inquisitors  settled  in  lie  de  France,  OrKaaais, 
Touraine,  Lorraine  and  Burgundy  during  the  X2th  cestiny, 
but  we  know  next  to  nothing  of  what  they  did.  In  the  14th 
century,  the  Flemish  and  German  heresies  of  the  Free  Spirit 
made  their  appearance  in  France;  in  13x0  a  heretic  Based 
Marguerite  Porette  was  burnt  at  Paris,  and  in  1373  anctber 
named  Jeanne  Daubenton,  both  of  whom  seem  to  have  pnsfesscd 
a  kind  of  rudimentary  panthdsm,  the  latter  being  the  bead  <d 
a  sect  called  the  Turlupins.  The  Turiupins  reappeared  ia  1421 
at  Arras  and  Douai  and  were  persecuted  in  a  similar  way.  Bk 
in  the  xsth  century,  with  the  exception  of  a  few  condeiaaaijoas 
aimed  against  the  Hussites,  the  Inquisition  acted  but  feebly 
against  heresy,  which,  as  in  the  famous  case  of  the  **  Vaadexie  * 
of  Arras,  was  often  nothing  but  fairly  ordinary  sorcoy. 

From  the  middle  of  the  14th  century  onward,  the  pazlemeat 
had  taken  upon  itself  the  ri^t  of  hearing  appeals  from  pezsots 
sentenced  by  the  Inquisition.  And  the  University  agaxa,  by 
its  faculty  of  theology,  escaped  the  jttrisdicti<m  of  the  InqaisMiaa. 
It  was  these  two  great  bodies  which  at  the  time  of  ilie  Re- 
formation took  the  place  of  the  Inqu^tion  in  drsliwg  viib 
heresy. 

In  Italy  hezesy  not  infrequently  took  <m  a  social  or  po&ical 
character;  it  was  sometimes  almost  indistinguishsMf  fBom  the 
opposition  of  the  Ghibellixus  or  the  oommunalist  j^^ 

spirit  of  independence.  Lombardy,  besides  a  number 
of  Cathazi,  contained  a  certain  number  of  vagoely-defigBed  sects 
against  whom  the  efforts  of  the  Apostolic  Visiton  seat  by 
Innocent  III.  were  not  of  much  effect.  From  the  very  caracal 
days  of  the  Inquisition,  John  of  Vicenza,  Roland  of  Oeemia 
and  Rassiero  Sacchoni  directed  their  pcRccutioas  agsin<t 
Lombardy,  and  especially  against  Milan.  St  Peter  ICanrr. 
who  was  conspicuous  for  his  bigoted  violence,  was  assaasixtatrd 
in  1252.  On  the  20th  of  March  X256  Alexander  I\'.  ordered  tbr 
provincial  of  the  friar  preachers  of  Lombardy  to  incrase  tbr 
number  of  inquisitors  in  that  province  from  four  to  eig^Kt.  .\t 
Florence  both  heresy  and  GhibeUinisra  were  aHke  crashed  by 
the  terrible  severities  of  Fra  Rugperi,  and  indulgcoees  wne 
promised  to  all  who  should  aid  in  the  extiactjoa  of  bevesy  n 
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Tuscany.  Certain  districts  revolted  against  this  violence, 
which  threatened  to  devastate  Italy  as  it  had  devastated 
Provence;  in  1377  Fra  Corrado  Pagano  was  killed  on  an  expedi- 
tion against  the  heretics  of  the  Vatteliine,  and  two  years  after 
the  peo|de  of  Parma  rose  against  the  inquisitors.  Besides, 
this  reign  of  terror  only  raised  to  a  furious  pitch  the  passionate 
and  independent  piety  of  the  Italian  peoples.  The  body  of  a 
heretic,  Armanno  Ponzilupo,  who  was  killed  at  Ferrara  in  1269, 
was  venerated  by  the  people,  and  his  mediation  was  even 
invoked,  until  the  Inquisition  had  to  suppress  this  cult.  But 
it  had  a  harder  struggle  against  the  successes  of  Gerard  LegareUi, 
and  especially  Dolcino  (see  Apostouci),  which  only  came  to  an 
end  after  a  long  and  difficult  trial  of  the  adepts  of  the  Messianist 
sect  of  Guglidma,  some  of  whom  belonged  to  the  noble  families 
of  Lombardy.  Up  till  the  beginning  of  the  14th  century,  how- 
ever, the  power  of  the  Inquisition  steadily  increased,  and  at 
this  period  Zanghino  Ugolini  appeared  as  the  most  skilful 
exponent  of  its  theory  and  procedure.  About  the  same  time 
Charles  of  Anjou  introduced  the  Inquisition  into  the  Two  Sicilies, 
but  it  could  rarely  effect  anything  there;  the  religious  cohesion 
of  the  country  was  weak,  and  refugees  were  sure  of  safe  hiding, 
both  Waldenses  and  Fraticclli  being  frequently  harboured 
there.  When  Sicily  passed  into  the  hands  of  Peter  III.  of 
Aiagon,  moreover,  it  came  into  a  position  of  open  hostility 
to  the  Holy  See  and  became  a  refuge  for  heretics. 
.  Venice  always  preserved  its  autonomy  as  regards  the  repression 
of  heresy;  she  was  perfectly  orthodox,  but  remained  entirely 
independent  of  Rome;  Innocent  IV.  sent  inquisitors  there,  but 
the  heretics  continued  actually  to  be  subject  to  the  secular 
tribunals.  In  1288  a  compromise  was  arrived  at,  and  the  papal 
Inquisition  was  admitted  into  the  republic,  but  only  on  con- 
dition that  it  should  remain  under  the  control  of  the  secular 
power;  thus  there  was  established  a  mixed  regime  which  sur- 
vived till  the  last  days  of  the  Venetian  state.  In  Savoy  the 
Inquisition  constantly  carried  on  severe  measures  against  the 
Waldenses  of  the  Alps.  During  the  14th  and  isth  centuries 
there  was  an  uninterrupted  succession  of  trials. 

As  regards  the  papal  states,  "  it  was  in  the  nature  of  things 
that,  by  a  confusion  of  the  two  personages,  the  pope- should 

consider  all  opposition  to  him  qua  Italian  prince  as 
fl^l^  resistance  offered  to  the  head  of  the  church,  i.e.  to  the 
f  ti^  t       church  "(Ch.V.Langlois).  The  Colonna  had  a  personal 

animosity  against  the  Gaetani;  therefore  Boniface 
Vm.,  a  Gaetano,  declared  the  Colonna  to  be  heretics.  Ricnzi  was 
accused  of  heresy  for  having  questioned  the  temporal  sovereignty 
of  the  pope  at  Rome.  The  Venetians,  who  in  1309  opposed  the 
annexation  of  Ferrara  by  Clement  V.  to  the  detriment  of  the 
house  of  Este,  were  proclaimed  heretics  and  placed  under  the 
ban  of  Christendom.  Savonarola  was  attacked  because  he 
interfered  with  the  policy  of  Alexander  VI.  at  Florence.  It 
was  this  same  desire  for  the  hegemony  of  Italy  which  inspired 
the  attitude  of  the  popes  throughout  the  middle  ages,  causing 
them  to  excommunicate,  apparently  without  reason  so  far 
as  doctrine  was  concerned,  the  Visconti  of  Milan,  the  Delia 
Scala  of  Verona,  the  Maffredi  of  Faenza,  &c,  and  prompting 
them  to  lay  under  an  interdict  or  preach  a  crusade  against 
certain  rebellious  great  towns  (Clement  V.  against  Venice, 
John  XXIL  against  Milan).  Further,  in  each  of  the  great 
cities  <rf  Lombardy  and  Tuscany,  the  papal  party  directed  the 
local  inqumUon,  and  this  power  was  rarely  abused. 

In  Gomany  heresies,  especially  of  a  mystical  character,  were 
nnzDenHis  in  the  middle  ages;  some  of  them  affected  the  mass 
^^  of  the  people,  and  led  to  religious  and  social  movements 

of  no  little  importance.    The  repression  of  heresy  went 

on  by  fits  and  starts,  and  the  Inquisition  was  never  exercised 

so  regulady  in  the  Germanic  as  in  certain  of  the  Latin  countries. 

At  the  outset  of  the  13th  century  persecutions  of  the  Waldenses 

and  Ortlibarii  (foUowers  of  Ortlieb  of  Strassburg,  c.  laoo)  took 

l>laoe  at  Strusbuxg;  measures  were  taken  locally  untO,  in 

123T,  Gregory  IX.  issued  definite  instructions  to  the  German 

prelates  with  a  view  to  a  regular  repression  of  heresy,  and  gave 

fuO  powen  to  execute  them  to  Conrad  of  Marbuig.    Certain 
XIV  10  ♦ 


nobles  having  offered  him  resistance,  he  preached  a  crusade 
against  them,  but  died  by  the  hand  of  an  assassin.  The  council 
of  Mainz  (April  1234)  dealt  gently  with  Conrad's  murderers, 
but  severely  with  the  false  witnesses  whom  he  had  employed. 
Shortly  before  (February  1234),.  the  diet  of  Frankfort  had 
decided,  in  spite  of  the  pope's  injunctions,  that  the  destruction 
of  heresy  should  be  entrusted  to  the  ordinary  magistrates.  And 
besides,  thanks  to  the  struggle  between  the  Empire  and  the 
papacy,  the  German  prelates  always  limited  the  prerogatives 
of  the  papal  Inquisition.  Again,  by  the  municipal  laws  of  the 
north  (Sachsenspiegd)  the  ecclesiastical  jurisdiction  in  the  matter 
of  heresy  was  very  much  limited,  while  the  SckwahenspUgd 
(municipal  laws  for  southern  Germany)  does  not  seem  to  be  aware 
of  the  existence  of  any  inquisitional  jurisdiction  or  procedure. 
When  in  the  14th  century  communities  of  Beghards  developed 
with  extraordinary  rapidity,  it  was  the  episcopal  authority, 
both  at  Cologne  and  Strassburg,  which  undertook  to  deal  with 
these  groups  of  sectaries,  and  at  the  very  height  of  the  conflia 
between  the  Empire  and  the  papacy.  Marsilius  of  Padua,  the 
theoretical  exponent  of  the  imperial  rights,  attributes  to  the 
secular  judge  the  right  ^nd  obligation  to  punish  heresy,  the 
priest's  r61e  being  merely  advisory.  In  1353  Innocent  VI.  tried 
to  implant  the  papal  Inquisition  in  Germany  once  for  all;  its 
succe»  was  but  short,  and  Urban  V.'s  attempt  in  1362  succeeded 
little  better,  in  spite  of  the  fact  that  Charies  IV.  (edicts  of 
Lucca,  June  1369)  gave  him  the  support  of  the  secular  power. 
Towards  1372,  however,  Gregory  XI.  succeeded  in  regularizing 
the  exercise  of  the  powers  of  the  papal  inquisitors  on  German 
soil;  and  the  latter,  notably  KerUoger,  Hetstede,  &c.,  set  to 
work  to  destroy  the  communities  of  the  Beghards,  to  bum  their 
books,  to  close  those  beguinages  which  were  under  suspicion, 
and  to  check  by  more  or  less  violent  means  mystical  epidemics 
such  as  those  of  the  "  flagellants,"  "  dancers,"  &c  But  these 
measures  provoked  angry  protests  from  the  people,  the  secular 
magistrates  and  even  the  bishops,  so  that  Gregory  XI.,  perceiving 
that  he  was  face  to  face  with  the  popular  party,  invited  the 
bbhops  to  control  the  inquiries  of  his  own  envoys.  At  the  end 
of  the  Z5th  century  the  two  inquisitions  were  acting  con- 
currently. 

In  Bohemia  and  the  provinces  subject  to  it  the  Waldenses 
had  found  their  chosen  country,  and  by  the  middle  of  the  Z3th 
century  their  propaganda  was  very  flourishing..  In  ftntunti 
1245  Innocent  IV.  ordered  the  bishops  to  prosecute 
them  with  the  aid  of  the  secular  arm,  and  in  1257,  at  the  request 
of  King  ^mysl  Ottokar  U.,  Alexander  IV.  introduced  the 
Inquisition  into  Bohemia.  But  from  this  date  till  1335  inquisi- 
torial missions  succeeded  one  another  without  effecting  any 
sensible  diminution  in  the  material  and  moral  strength  of  the 
heresy.  The  Waldenses  had  been  joined  by  other  sectaries,  the 
Ludferani,  and  especially  the  Brethren  of  the  Free  Spirit.  It 
was  in  vain  that  the  bishops  of  Bohemia  and  Silesia  carried 
on  during  the  second  half  of  the  X4th  century  an  active  campaign 
against  heresy;  the  spirit  of  criticism  which  had  arisen  with 
regard  to  the  morals,  and  even  to  the  dogmas  of  the  church,  was 
already  preparing  the  way  for  Hussitism. 

In  the  regions  east  of  the  Adriatic,  Catharism,  the  first  com- 
munities of  which  had  very  probably  settled  here,  was  supreme  in 
the  time  of  Innocent  III.  and  Honorius  III.  The  first 
Dominicans  who  established  themselves  in  these  parts  SJ^m 
had  much  to  suffer  from  the  aggression  of  those  very  mwH% 
heretics  whom  they  had  come  to  convert  Gregory  XI. , 
implacable  in  his  persecution  of  Catharism,  preached  a  crusade 
against  them  in  1234,  and  Bosnia  was  laid  waste  by  fire  and 
sword.  But  in  spite  of  these  violent  measures  Catharism  only 
gained  strength  in  the  churches  of  Bulgaria,  Rumania,  Slavonia 
and  Dalmatia.  In  1298  Boniface  VIII.  tried  to  organize  the 
Inquisition  there,  but  the  project  remained  fruitless.  The 
attempt  was  revived  in  1323  by  John  XXII.  with  doubtful 
success.  The  persecutions  undertdien  in  the  Z4th  and  xsth 
centuries  merely  resulted  in  binding  the  Cathari  to  the  invading 
Turks,  with  whom  they  found  more  tolerance  than  with  the 
Slav  princes  converted  to  Roman  orthodoxy. 
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In  Spain  the  papal  InquisitioD  could  gain  no  solid  footing 
in  the  middle  ages.  '  Spain  had  been,  in  turn  or  simultaneously, 
Arian  under  the  Visigoths,  Catholic  under  the  Hispano- 
Romans,  Mussulman  by  conquest,  and  under  a  r^me 
of  religious  peace  Judaism  had  developed  there.  After  the 
reconquest,  and  even  at  the  height  of  the  influence  of  the  Cathari 
its  heresies  had  been  of  quite  minor  importance.  At  the  end  of 
the  lath  century  Alphonso  II.  and  Peter  II.  had  on  principle 
promulgated  cruel  edicts  against  heresy,  but  the  persecution 
seemed  to  be  dormant.  By  the  bull  DtdinanU  of  the  26th  of 
May  123  2  inqtiisitors  were  sent  to  Aragon  by  Gregory  IX.  on 
the  request  of  Raymond  of  Penaforte,  and  by  1 237-1 238  the 
Inquisition  was  practically  founded.  But  as  early  as  1233 
King  James  I.  had  promulgated  an  edict  against  the  heretics 
which  quite  openly  put  the  Inquisition  in  a  subaltern  position, 
and  secularized  a  great  part  of  its  activities.  The  people,  more- 
over, showed  great  hostility  towards  it.  The  inquisitor  Fray 
Pedro  de  Cadrayta  was  murdered  by  the  mob,  and  in  1235  the 
Cortes,  with  the  consent  of  King  James,  prohibited  the  use  of 
inquisitorial  procedure  and  of  the  torture,  as  constituting  a 
violation  of  the  Fueros,  though  they  made  no  attempt  to  give 
effect  to  their  prohibition.  In  Castile  Alphonso  the  Wise  had* 
by  establishing  in  his  Puero  Rtal  and  his  Siete  Partidas  an 
entirely  independent  secular  legislation  with  regard  to  heretics 
(i  255),  removed  his  kingdom  from  all  papal  interference.  At  the 
opening  of  the  X4th  century  Castile  and  Portugal  had  still  no 
Inquisition.  But  at  that  time  in  Spain  orthodoxy  was  generally 
threatened  only  by  a  few  Fraticelli  and  Waldenses,  who  were  not 
numerous  enough  to  call  for  active  repression.  The  Spanish 
inquisitor  Nicholas  Eymerich,  the  author  of  the  famous  Direo- 
UnriuM  InquisUorum^  had  rarely  to  exercise  his  functions  during 
the  whole  of  his  long  career  (end  of  X4th  century).  It  was  not 
against  heresy  that  the  church  had  to  direct  its  vigilance.  A 
mutual  tolerance  between  the  different  religions  had  in  fact 
sprung  up,  even  after  the  conquest;  the  Christians  in  the 
north  recognized  the  Mahommedan  and  Jewish  reli^ons,and 
Alphonso  VI.  of  Castile  took  the  title  of  tmperador  de  losdoscultos. 
But  for  a  long  time  past  both  the  decisions  of  councils  and  papal 
briefs  had  proclaimed  their  surprise  and  indignation  at  this 
ominous  indifference.  As  early  as  X077  the  third  a>uncil  of 
Rome,  and  in  xo8i  Gregory  VIL,  protested  against  the  admission 
of  Jews  to  public  offices  in  Spain.  Clement  IV.,  in  a  brief  of 
X266,  exhorted  James  1.  of  Aragon  to  expel  the  Moors  from  his 
dominions.  In  X278  Nicholas  III.  blamed  Peter  III.  for  having 
made  a  truce  with  them.  One  of  the  canons  of  the  council  of 
Vienne  (1311-1312)  denounces  as  intolerable  the  fact  that 
Mahommedan  prayers  were  still  proclaimed  from  the  top  of 
the  mosques,  and  under  the  influence  of  this  coundl  the  Spamish 
councils  of  Zamora  (13x3)  and  Valladolid  (1322)  came  to  decisions 
which  soon  led  to  violent  measures  against  the  Mudegares 
(Mussulmans  of  the  old  Christian  provinces).  Already  in  x2io 
massacres  of  Jews  had  taken  place  under  the  inspiration  of 
Arnold  of  Narbonne,  the  papal  legate;  in  1276  fresh  disturbances 
took  place  as  a  result  of  James  I.'s  refusal  to  obey  the  order  of 
Clement  IV.,  who  had  called  upon  him  to  expel  the  Jews  from 
his  dominions.  In  1278  Nicholas  IV.  commanded  the  general 
of  the  Dominicans  to  send  friars  into  all  parts  of  the  kingdom 
to  work  for  the  conversion  of  the  Jews,  and  draw  up  lists  of  those 
who  should  refuse  to  be  baptized.  It  was  in  vain  that  a  few 
princes  such  as  Peter  III.  or  Ferdinand  of  Castile  interfered;  the 
Spanish  clergy  directed  the  persecution  with  ever  increasing 
zeaL  In  the  X4th  century  the  massacres  increased,  and  diiring 
the  year  X39X  whole  towns  were  destroyed  by  flre  and  sword, 
while  at  Valencia  eleven  thousand  forced  baptisms  took  place. 
In  the  Z5th  century  the  persecution  continued  in  the  same  way; 
it  can  only  be  said  that  the  years  1449,  Z4<i2, 1470, 1473  were 
marked  by  the  greatest  bloodshed.  Moreover,  the  Mudegares 
were  also  subjected  to  ihcse  baptisms  and  massacres  en  masse. 
From  those,  or  the  children  of  those  who  had  escaped  death  by 
baptism,  was  formed  the  class  of  Convtrsos  or  HananoSt  the  latter 
name  being  confined  to  the  converted  Jews.  This  class  was 
still  further  increased  after  the  conquest  of  the  kingdom  of 


Granada  and  the  completion  of  the  oonqucsl  by  Fexxfinaod  mad 
Isabella,  and  after  the  pacification  of  the  kingdoms  oC  Amgoo 
and  Valencia  by  Charles  V.    The  Mahommedans  and  J< 
these  parts  were  given  the  choice  between  conversion  mud 
Being  of  an  active  nature,  and  desiring  some  immediate 
as  a  recompense  for  their  moral  sufferings,  the  Jewish  or  U  ossai- 
man  Cotaersos  soon  bttrame  rich  and  powerful.    In  additioa  ta 
the  hatred  of  the  church,  which  feared  that  it  mii^t  qnkiJy 
become  Islamized  or  Judaized  in  this  country  which  had  so 
little  love  for  theology,  hatred  and  jealousy  arose  also  amoog 
Jaymen  and  especially  in  the  rich  and  noble  classes. 
i.e.  purity  of  blood,  and  the  fact  of  being  an  "  old 
were  made  the  conditions  of  holding  offices.    It  is 
mistrust  had  assumed  a  theological  form  even  before  the  M&boo)- 
medan  conquest.    As  early  as  633  the  council  of  Toledo  had 
declared  heretics  such  converts,  forced  or  voluntary,  as  retimed 
to  their  old  religion.    When  this  principle  was  revrv«d  ajmI, 
whether  through  secular  jealousy,  religious  dislike  or  wt«f«t»i 
pride,  was  applied  to  the  CotnersoSt  an  essentially   natioBai 
Inquisition,  directed  against  local  heretics,  was  founded  in  Spain, 
and  founded  without  the  help  of  the  papacy.    It  was  created 
in  Z480  by  Ferdinand  and  Isabella.    Sixtivt  IV.  had  wished  the 
papal  Inquisition  to  be  established  after  the  form  and  spirit  of 
the  middle  ages;  but  Ferdinand,  in  his  desire  for  ccntralizatjos 
(his  efforts  in  this  direction  had  already  led  to  the  creatioo  of  the 
Holy  Hermandad  and  the  extension  of  the  royal  jurxadactioe) 
wished  to  establish  an  inquisition  which  should  be  eothvjy 
Spanish,  and  entirely  royal.    Rome  resisted,  but  at  last  gave 
way.    Sixtus  IV.,  Alexander  VI.,  Iimocent  VIII.,  Jnlhs  IL 
and  after  them  all  the  popes  of  the  i6th  century,  saw  in  tha 
secular  attempt  a  great  power  in  favour  kA  orthodoxy-,  acd 
approved  it  when  established,  and  on  seeing  its  coi^tant  activity. 
The  Inquisition  took  advantageof  this  todaim  an  almost  ^•^■^*fJ*^* 
autonomy.    The  decisions  of  the  Roman  Congregadon  of  the 
Index  were  only  valid  for  Spain  if  the  Holy  Office  of  Madiki 
thought  good  to  countersign  them;  consequently  there  were 
some  books  approved  at  Rome  and  proscribed  in  the  pexuesBia, 
such  as  the  Historia  pelagiana  of  Cardinal  Nores,  and  sooie  whkh 
were  forbidden  at  Rome  and  approved  in  the  peninsala«  wcxk 
as  the  writings  of  Fathers  Mateo  Moya  and  Juan  Bautista  IVisa. 
The  Spanish  Holy  Office  perceived  long  before  Rome  the  daagen 
of  mysticism,  and  already  persecuted  the  mystics,  the  Almmbrvdet 
while  Rome  (impervious  to  Molinism)  stiU  fovoored  ibesa. 
"  Puring  the  last  few  centuries  the  church  of  Spain  was  at  cace 
the  most  orthodox  and  the  most  independent  of  the  aatjocal 
churches  "  (Ch.  V.  Langlois).    There  was  even  a  fi»i«*w^»  dispisle 
between  the  Inquisition  and  the  papacy,  in  which  the  Inqoisitioa 
had  the  better  of  the  azgument;  the  Roman  Penitentiary  sokl 
exemptions  from  penalties  (involving  loss  of  dvil  rights),  such  as 
prison,  the  galleys  and  wearing  the  sambenito,  and  dispeosati^ucs 
from  the  crime  of  lianania  (secret  Judaism).    The  inqudsiiocs 
tried  to  gain  control  of  this  sale,  and  at  a  much  hi^ier  price,  &::d 
were  seconded  in  this  by  the  kings  of  Spain,  who  saw  that  it  was 
to  their  own  interest.    At  first  they  tried  a  compcoaiise;  the 
unfortunate  victims  had  to  pay  twice,  to  the  pope  azad  to  the 
Inquisition.    But  the  payment  to  the  pope  was  held  by  the 
Inquisition  to  reduce  too  much  its  own  share  of  the  ooofiscated 
property,  and  the  struggle  continued  throughout  the  first  ha!: 
of  the  i6th  century,  the  Curia  finally  triumphing,  *^**'**-^  to  the 
energy  of  Paul  III.    Since,  however,  the  Inquisition  cottdaraed  ta 
threaten  the  holders  of  papal  dispensations,  most  of  thesn  fo4B^ 
it  prudent  to  demand  a  definite  rehabilitation,  in  return  for 
payments  both  to  the  king  and  the  Inquisition.    As  a  »t«t^«fal 
institution  the  Inquisition  had  first  of  all  the  advaata^e  of  a 
very  strong  centrahzation  and  very  rapid  proceduxc,  fM*«JcM.,^ 
as  it  did  of  an  organization  of  local  tribunals  with  a  sa^Mcae 
councfl  at  Madrid,  the  Supremo.    The  grand  inqoisitor  was 
ex  officio  president  for  life  of  the  royal  council  of  the  Inquisfeion. 
It  was  the  grand  inquisitor.  General  Jimenez  de  Csemtos.  wbt 
set  in  motion  the  inquisitorial  tribunals  of  ScviQe,  Cotdora, 
Jaen,  Toledo,  Murda,  Valladolid  and  Cakhona. 
such  tribunal  at  Madrid  till  the  time  of  Philip  IV. 
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fencrd  of  AnifonesUblisbed  inquisitors  at  Sara^ossa,  Barcelona, 
Valencia,  Majorca,  Sardinia,  Sicily  and  Pampeluna  (moved  later 
to  Calabocra).    From  the  very  beginning  the  papacy  strengthened 
this  organization  by  depriving  the  Spanish  metropolitans,  by 
the  bull  of  the  25th  of  September  1487,  of  the  right  of  receiving 
ai^>eals  from  the  decisions  given  jointly  by  the  bishops  of  the 
various  dioceses,  their  suffragans  and  the  apostolic  inquisitors, 
and  by  investing  the  inquisitor-general  with  this  right.    And, 
more  than  this,  Torquemada  actually  took  proceedings  against 
bishops,  for  example,  the  accusation  of  heresy  against  Don 
Pedro  Aranda,  bishop  of  Calahorra  (1498);  while  the  inquisitor 
Lucero  prosecuted  the  first  archbishop  of  Granada,  Don  Ferdi- 
naodo  de  Talavera.    Further,  when  once  the  Inquisition  was 
closely  allied  to  the  crown,  no  Spaniard,  whether  clerk  or  la]rman, 
could  escape  its  power.    Even  the  Jesuits,  though  not  till  after 
1660,  were  put  under  the  authority  of   the   Suprema.    The 
highest  nobles  were  kept  constantly  under  observation;  during 
the  reigns  of  Charles  III.  and  Charles  IV.  the  duke  of  Almodovar, 
the  count  of  Aranda,  the  great  writer  Campomanes,  and  the  two 
ministers  Melchior  de  Jovellanos  and  the  count  of  Florida-Alanca, 
were  attacked  by  the  Suprema.    But  the  descendants  of  Moors 
and  Jews,  though  they  were  good  Christians,  or  even  nobles, 
were  most  held  in  suspicion.    Even  during  the  middle  ages  the 
descendants  of  the  Paterenes  were  known,  observed  and  de- 
nounced.   In  the  eyes  of  the  Inquisition  the  taint  of  heresy  was 
even  more  indelible.    A  family  into  which  a  forced  conversion 
or  a  mixed  marriage  had  introduced  Moorish  or  Jewish  blood 
was  almost  entirely  deprived  of  any  chance  of  public  office, 
and  was  bound,  in  order  to  disarm  suspicion,  to  furnish  agents 
or  spies  to  the  Holy  Office.    The  Spaniards  were  very  quick  to 
accept  the  idea  of  the  Inquisition  to  such  an  extent  as  to  look 
upon  heresy  as  a  national  scourge  to  be  destroyed  at  all  costs, 
and  they  consequently  considered  the  Inquisition  as  a  powerful 
and  indi^)ensable  agent  of  public  protection;  it  would  be  going 
too  far  to  state  that  this  conception  is  unknown  to  orthodox 
present-day  historians  of  the  Inquisition,  and  especially  certain 
Spanish  historians  (cf.  the  preface  to  Menendez  y  Pelayo's 
Htterodoxos  tspaftoUs) .    As  had  happened  among  the  Albigenses, 
commerce  and  industry  were  rapidly  paralysed  in  Spain  by  this 
odious  regime  of  suspicion,  especially  as  the  Cotnersost  who 
inherited  the  industrial  and  commercial  capacity  of  the  Moors 
and  Jews,  represented  one  of  the  most  active  elements  of  the 
pt^olation.    Besides,   this  system  of  wholesale  confiscations 
might  reduce  a  family  to  beggary  in  a  single  day,  so  that  all 
transactions  were  liable  to  extraordinary  risks.    It  was  in  vain 
that  the  counsellors  of  Charles  V.,  and  on  several  occasions 
the  Cortes,  demanded  that  the  inquisitors  and  their  countless 
agents  should  be  appointed  on  a  fixed  system  by  the  state;  the 
state,  and  above  all  the  Inquisition,  refused  to  make  any  such 
change.    The  Inquisition  preferred  to  draw  its  revenues  from 
heresy,  and  this  is  not  surprising  if  we  think  of  the  economic 
aspect  of  the  Albigensian  Inquisition;  the  system  of  encours 
was  simply  made  general  in  Spain,  and  managed  to  exist  there 
lor  three  centuries.    In  the  case  of  the  Inquisition  in  Languedoc, 
there  still  remained  the  possibility  of  an  appeal  to  the  king, 
the  inquisitors,  or  more  rarely  the  pope,  against  these  extortions; 
but  there  was  nothing  of  the  kind  in  Spain.    The  Inquisition  and 
the  Crown  could  refuse  each  other  nothing,  and  appeals  to  the 
pope  met  with  their  united  resistance.    As  early  as  the  reign  of 
Ferdinand  certain  rich  Converses  who  had  bought  letters  of 
indulgence  from  the  Holy  See  were  nevertheless  prosecuted 
by  Ferdinand  and  Torquemada,  in  s^ite  of  the  protests  of 
Sixtus  IV.    The  papacy  met  with  the  most  serious  checks  under 
the  Bourbons.    Philip  V.  forbade  all  his  subjects  to  carry  appeals 
to  Rome,  or  to  make  public  any  papal  briefs  without  the  royal 
errqualmr. 

The  political  aspect  of  the  work  and  character  of  the  Inquisi- 
tioo  has  been  very  diversely  estimated;  it  is  a  serious  error  to 
attribute  to  it,  as  has  too  often  been  done,  extreme  ideas  of 
equality,  or  even  to  represent  it  as  having  favoured  centralization 
and  a  royal  absolutism  to  the  same  extent  as  the  Inquisition  of 
tbe  ijth  and  14th  centuries  in  Languedoc.    "  It  was  a  mere 


coincidence,"  says  H.  C.  Lea,"  that  the  Inquisition  and  absolut- 
ism developed  side  by  side  in  Spain."  The  Suprema  did  not 
attack  all  nobles  as  nobles;  it  attacked  certain  of  them  as 
CoHversoSf  and  the  Spanish  feudal  nobles  were  sure  enough  of 
their  limpiesa  to  have  nothing  to  fear  from  it.  But  it  is  undeni- 
able that  it  frequently  tended  to  constitute  a  state  within  the 
state.  At  the  time  of  their  greatest  power,  the  inquisitors  paid 
no  taxes,  and  gave  no  account  of  the  confiscations  which 
they  effected;  they  claimed  for  themselves  and  their  agents  the 
right  of  bearing  arms,  and  it  is  well  known  that  their  declared 
adversaries,  or  even  those  who  blamed  them  in  some  respects, 
were  without  fail  prosecuted  for  heresy.  But  that  was  not  the 
limit  to  their  pretensions.  In  1574,  under  Philip  IL,  there  was 
an  idea  of  instituting  a  military  order,  that  of  Sajita  Maria  de  la 
Espada  Blanca,  having  as  its  head  the  grand  inquisitor,  and  to 
him  all  the  members  of  the  order,  i.e.  all  Spaniards  distinguished 
by  limpiaa  of  blood,  were  to  swear  obedience  in  peace  and  in  war. 
Moreover,  they  were  to  recognize  his  jurisdiction  and  give  up  to 
him  the  reversion  of  their  property.  Nine  provinces  had  already 
consented,  when  Philip  U.  put  a  stop  to  this  theocratic  movement, 
which  threatened  his  authority.  It  was,  however,  only  the 
Bourbons,  who  had  imbibed  Galilean  ideas,  who  by  dint  of 
perseverance  managed  to  make  the  Inquisition  subservient  to 
the  Crown,  and  Charles  III.,  "  the  philosopher  king,"  openly 
set  limits  to  the  privileges  of  the  inquisitors.  Napoleon,  on 
his  entry  into  Madrid  (December  1808),  at  once  suppressed  the 
Inquisition,  and  the  extraordinary  general  Cortes  on  the  12th 
of  February  18x3  declared  it  to  be  incompatible  with  the  constitu- 
tion, in  spite  of  the  protests  of  Rome.  Ferdinand  VII.  restored 
it  Guly  31, 18x4)  on  his  return  from  exile,  but  it  was  impoverished 
and  almost  powerless.  It  was  again  abolished  as  a  result  of  the 
Liberal  revolution  of  i8ao,  was  restored  temporarily  in  1833  after 
the  French  military  intervention  under  the  due  d'Angoul^me, 
and  finally  disappeared  on  the  xsth  of  July  1834,  when  (^ueen 
Christina  allied  herself  with  the  Liberals.  "  It  -was  not,  however, 
till  the  8th  of  May  1869  that  the  prindple  of  religious  liberty 
was  proclaimed  in  the  peninsula;  and  even  since  then  it  has  been 
limited  by  the  constitution  of  1876,  which  forbids  the  public 
celebration  of  dissident  religions  "  (S.  Reinach).  In  1816  the 
pope  abolished  torture  in  all  the  tribunals  of  the  Inquisition. 
It  is  a  too  frequent  practice  to  represent  as  peculiar  to  the  Spanish 
Inquisition  modes  of  procedure  in  use  for  a  long  time  in  the 
inquisitorial  tribunals  of  the  rest  of  Europe.  There  are  no  special 
manuals,  or  practica^  for  the  inquisitorial  procedure  in  Spain; 
but  the  few  distinctive  characteristics  of  this  procedure  may  be 
mentioned.  The  Suprema  allowed  the  accused  an  advocate 
chosen  from  among  the  members  or  familiars  of  the  Holy  Office; 
this  privilege  was  obviously  illusory,  for  the  advocate  was  chosen 
and  paid  by  the  tribunal,  and  could  only  interview  the  accused 
in  presence  of  an  inquisitor  and  a  secretary.  The  theological 
examination  was  a  delicate  and  minute  proceeding;  the  "  quali- 
ficators  of  the  Holy  Office,"  special  functionaries,  whose  equivalent 
can,  however,  easily  be  found  in  the  medieval  Inquisition, 
charged  those  books  or  speeches  which  had  incurred  "  theological 
censures,"  with  "  slight,  severe  or  violent  "  suspicion.  There 
was  no  challenging  of  witnesses;  on  the  contrary,  witnesses 
who  were  objected  to  were  allowed  to  give  evidence  on  the  most 
important  points  of  the  case.  The  torture,  to  the  practice  of 
which  the  Spanish  Inquisition  certainly  added  new  refinements, 
was  originally  very  much  objected  to  by  the  Spaniards,  and 
Alphonso  X.  prohibited  it  in  Aragon;  later,  espedally  in  the 
15th,  i6th  and  X7th  centuries  it  was  aj^Ued  quite  shamelessly 
on  the  least  suspicion.  But  by  the  end  of  the  i8th  century, 
according  to  Llorente,  it  had  not  been  employed  for  a  long  time; 
the  Jiscalt  however,  habitually  demanded  it,  and  the  accused 
always  went  in  dread  of  it.  The  punishment  of  death  by  burning 
was  much  more  often  employed  by  the  Spanish  than  by  the 
medieval  Inquisition;  about  30oo  persons  were  burnt  in 
Torquemada's  day.  Penitents  were  not  always  reconciled,  as 
they  were  in  the  middle  ages,  but  those  condemned  to  be  burnt 
were  as  a  rule  strangled  previously. 
With  the  extensioD  of  the  Spanish  colonial  empire  tbe 
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Inqubjlioo  ipntd  thraugboat  It  ilnHMt  roatcmpaniuoinly  with 
^^^1^  tbe  Cuholic  fiiLh.  Ferdliund  IV.  dccTMd  Ibe  oub- 
a^jnnm'  lahmcnt  of  the  loqufiitioii  in  AmeiiCA,  and  Jimcrus  in 
^f"*  1516  aKvinlcd  Jum  Qucvrdo,  biibop  of  Cuba, 
ioquistor-gaiun]  delcfute  with  diBcntioDary  povcn, 
E<tWM»  having  b«i  coaunittcd  by  the  agenti  ol  tlic  ttoly 
Office,  Cbarlo  V.  dccmd  (October  is,  luS)  Ilul  only  the 
Europeia  colonisti  ihould  be  lubject  la  tbe  jurisdiction  of  the 
Inquintioii;  but  Plailip  II- incieaKd  the  povcn  of  the  ioquisiton* 
deJegatc  aud,  in  1541,  olablisbed  od  a  permancDt  baiu  three 
uewpfoviucesolthe  Inquisition  at  Lima,  Meiico  and  Caitagena, 
Tbe  fint  aato-ia-jl  took  place  it  Mexico  in  1:74,  tbe  year  in 
vhich  Hernando  Cortei  died.  The  Inquisition  of  Portugal 
*u  no  iesa  careful  to  enaure  the  onhodoiy  oF  the  Portuguese 
colonics.  An  Inquisition  of  the  East  Indies  was  established  at 
Coa,  with  juriidiction  over  all  the  dominioni  of  the  king  of 
Portugal  beyond  the  C^ie  ol  Good  Hope.  Finally  Philip  II. 
even  wished  to  establish  an  itineraat  Inquisition,  and  at 
of 


July  IS7I,  the  " 


1   brief   0 
>f  tbe  galleys,"  or 


of  fleets  and 

'    After  the  expulsion  of  the  Jews  under  Isabella  the  Catholic 

(1491),  followed  under  Philip  lU.  by  that  of  tbe  Moriscoes  (ifiocj), 

the  Inquisition  attacked  especially  Catholics  descended 

gSifc,     from  infidels,  the  iforrjui  and  Csmerioi,  who  were, 

luspectcd  of  ofti 


1  of  their 


islalei 


LS  discovered  at  Madrid, 
twenty  [amilies,  having  a  rabbi  and  a 
wbole  community  of  Moriscoes  was 
ud  prosecuted  with  the  utmost  rigour. 
Again,  a  great  number  of  people  wi 
Ibe  galleys,  or  burnt,  fo  '  '  _ 
religion,  on  the  flimsiest  of  evidence,  am 
during  the  day  lime,  abstaining  friun 
using  bcnna,  siD^ng  Hooiish  toogi, 
Kripla.  DutiDg  tbe  lAtb  and  17th 
Spain  was  directed  against  Proteslantistn.  The  inquisitor- 
general,  Fernando  de  Valdfs,  ■rchbisbop  of  Seville,  asked  tbe 

not  backaliden,  or  wished  to  be  reconciled,  while  in  ij6o  three 
foreign  Protestants,  two  Englishmen  add  a  Frenchman  wen 
bunt  in  defiance  of  all  international  bw.  But  the  Reformation 
never  had  enough  supporters  in  Spain  to  occupy  the  attention 
of  the  Inquisition  for  long.  After  the  Marrvnej  tbe  mystics 
of  all  kinds  furnished  the  greatest  number  of  victims  to  the 
terrible  tribunal.     Here  again  we  should  not  lose  sight  of  the 

Beghaids,  the  Brethren  of  the  Free  Spirit  and  tbe  innumerable 
panthdst  sects  had  been  pitilessly  persecuted  by  tbe  inqui»lon 
of  Gfinuny  and  France  during  (be  14th  and  i5lh  centuries. 
Tbe  Uluminali  (o/uMtraddi),  who  were  very  much  akin  to  the 

mthletsly  examined,  judged  and  executed.  Not  even  the  most 
fatnoul  persons  could  escape  the  suspicious  teal  of  the  inquiHtois 
Valdts  and  Melchior  Cana.  The  nitings  of  Luis  de  Granada 
were  censured  u  containing  iasaj  de  aSttmbrados.  St  Ignatius 
de  Loyola  was  twice  imprisoned  at  the  beginning  of  his  career; 
St  Thenu  was  accused  of  misconduct,  and  several  limes  dc- 

prohibiled  by  the  Inquisition,  and  she  »»s  only  saved  by  the 
personal  influence  of  Philip  II.  Countless  numben  ol  obscure 
visionaries,  devotees  both  men  and  women,  clerks  and  laymen, 
wett  iccuied  of  Illuminism  and  perished  in  the  fires  or  the 
s  of  the  Inquisition.     From   its  earlist  appearance 

' u  persecuted  with  almost  equal  rigour.     Molinos 

himself  wai  aitetled  and  condemned  (0  perpelual  imprisonment 

(i6gs-i6g7),  and  during  tbe  tSth  century,  tHI  1781,  scvenl 

MoHno^ts  were  burnt.  He  Inquisition  also  attacked  Jansenism, 

nasonry  (from  17^8  onwards;  cf.  the  bull  In  emintMi)  and 

osophism,"  the  learned  naturalist  Jos£  Clavigo  y  Faxaicho 

■tSo6],    tbe   mathematician   Benito    Bails    (1730-1797), 


the  poet  Tdibu  de  Iiiaite,  the  ministers  ClavigD  ttidi,  AuMk 
and  otben  being  proAeculed  u  "  pbHowiphcn."     Subject  aba 

to  Ibe  ttibunal  of  Ihe  Holy  Office  were  bigamists,  blaqiliesien. 
unirera,  aodomilei,  prists  who  had  nuiried  or  broken  the 
teoccy  of  the  confeuioual,  laymen  who  asumcd  ccdausicai 
cutiume,  &C.  "  In  all  ibeae  matieti,  though  tbe  Inqtiniijaii 
may  have  been  Indiscnei  in  mtddUng  with  iSairs  ^lich  diil  sst 
concern  it,  it  must  be  confessed  that  it  was  not  cruel,  and  ilat  it 
was  always  preferable  10  fall  into  the  bands  of  iIk  Inifiiisitn 
ralhec  than  those  of  ihe  secular  judges,  or  even  the  R«naB 
ioquiiitora"  (S.  Rdnach),  Apart  fnm  certain  rmrptiooal 
ciuEltie)  such  as  those  of  the  Inquisition  of  Calabotra.  perhaps 
tbe  greiteit  number  of  eteculinns  of  mcercrs  took  place  in  the 
colonies,  in  tbe  Philippina  and  Mexico.  In  Spain  tbe  pctaccu- 
tion  was  only  moderate;  at  certain  times  it  disappeand  aliBsit 
completely,  eqjeciallr  in  the  lime  ol  tbe  ckai-a^ted  inqnisi'ior 

Two  features  of  tbe  Spanish  Inquisition  are  especiaOj-  mut- 

worthy:  the  prosecutions  for  "  qwches  su^iected  of  beresy  * 

and  the  censure  of  books.    Tbe  great  schtdai  Pedro  dp  Lerna. 

who  after  filly  years  at  Paris  (vbat  be  was  dean  of  (he  iMcabfnl 

ilo^)  had  returned  to  Spain  as  abbot  of  CompJuto,  wis  calU 


>as  forced  to  letun 


Juan  de  Ver, 


'ergara  ssd  bis 
the  Inquisitiao  foe  fawomiag 
Erasmus  and  his  writings,  and  detained  several  yeaza  b^twe 
they  were  acquitted.  Fray  Alonso  de  Viiucs,  rhsjihin  10 
Chlrlo  v.,  was  imprisoned  on  an  absurd  charge  of  depncAtii^ 
the  monaalic  state,  and  was  only  released  by  the  pope  al  tbe 
instance  of  the  emperor.  Mateo  Pascual,  professor  of  t^a^ogj 
at  Alcala,  who  had  In  a  public  lecture  cx}vased  a  dmbc  ^  u 
purgatory,  suffered  imprisonment  and  tbe  confisralitvi  ti  his 
goods.    A  similar  fate  befell  Monlemajor,  Las  Brtuas  aiKl  Lsb 


Ihe  hands  of  Ihe  bishops;  in  Tsu  tbe  Inqnistidb  took  ifiea 
itself  the  eiaminalion  of  books  suspected  of  Lntbcraa  hsuy. 
In  1554  Charles  V.  divided  the  responsibility  fiw  the  canoisbip 
between  the  Royal  Council,  whose  duly  it  was  to  grant  or  rvfiA 
tbe  imprimaliir  to  manuscripts  and  Ibe  Inqoisitioa.  wbkb 
retained  Ibe  right  of  prohibiting  boob  which  it  jodsed  to  be 
pemidous;  but  after  1517  it  abo  gave  Ibe  licence  to  prin. 
In  1547  the  Suprenu  produced  an  Index  of  prohibited  boiA^ 
drawn  up  in  i546by  tbeunjveraitr  of  Louvaio;it  was  ctuxipiKcd 
especially  as  regards  Spanish  books,  in  1551,  and  sewrml  laid* 
editions  were  published.  MoTeorer,  tbe  reKim  di  lUrai  ib^ 
present  themselves  in  the  name  of  the  Holy  Office  in  any  pcivate 
library  or  bookshop  and  confiscate  prohibited  bot^^  In  155$ 
the  penally  of  death  and  confiscation  of  peopcrty  ns  <k.uud 
against  any  bookseDer  or  individual  who  aboald  keep  in  hs 
possession  condemned  books.  Tbe  cauaie  ol  boob  wh 
eventually  abolished  in  iSi>. 


dra**  op  b>  P. 
1  Uvti  si  iL  C. 


ju  mi>vni  4k  il>l«'«  X7/J-  tOd 

Pins.  i«9a) :  Ch. Y  Langkis.  L'l* 
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nSAWITT  (from  Lat.  tiif  not,  and  sanus,  found),  a  generic 
term  applied  to  certain  morbid  mental  conditions  produced 
by  defect  or  disease  of  the  brain.  The  synonyms  in  more  or  less 
frequent  use  are  lunacy  (from  a  supposed  influence  of  the  moon), 
mental  disease^  alienation^  derangtmaU^  aberration,  madness, 
unsoundness  of  mind.  The  term  Psychiatry  (^^vx^,  mind,  and 
laTpdoL,  treatment)  is  applied  to  the  study  and  treatment  of 
the  condition. 

I.  Medical  and  Gemexal 

There  are  many  diseases  of  the  general  system  productive 
of  disturbance  of  the  mental  faculties,  which,  either  on  account 
of  their  transient  nature,  from  their  being  associated 
with  the  course  of  a  particular  disease,  or  from  their 
slight  intensity,  are  not  included  under  the  head  of  insanity 
proper.  From  a  strictly  scientific  point  of  view  it  cannot 
be  doubted  that  the  fever  patient  in  His  delirium,  or  the 
drunkard  in  his  excitement  or  stupor,  is  insane;  the  brain* of 
either  being  under  the  influence  of  a  morbific  agent  or  of  a  poison, 
the  mental  faculties  are  deranged;  yet  such  derangements 
are  regarded  as  functional  disturbances^  i.e.  disCurbances  pro- 
duced by  agencies  which  experience  telLs  will,  in  the  majority 
of  cases,  pass  off  within  a  given  period  without  permanent 
results  on  the  tissues  of  the  organ.  The  comprehensive  scientific 
view  of  the  position  is  that  all  diseases  of  the  nervpus  system, 
whether  primary  or  secondary,  congenital  or  ac<)uired,  should,  in 
the  words  of  Griesingcr,  be  regarded  as  one  inseparable  whole, 
of  which  the  so-called  mental  diseases  comprise  only  a  moderate- 
proportion.  However  important  it  may  bt  for  the  physician 
to  keep  this  principle  before  him,  it  may  be  freely  admitted  that 
1 1  cannot  be  carried  out  fully  in  practice,  and  that  sodal  considera- 
t  ions  compel  the  medical  profession  and  the  public  at  large  to 
draw  an  arbitrary  line  between  such  functional  diseases  of  the 
nervous  S3rstcm  as  hysteria,  hypochondriasis  and  delirium  on  the 
one  hand,  and  such  conditions  as  mania,  melancholiaf  stupor  and 
dementia  on  the  other. 

All  attempts  at  a  short  definition  of  the  term  "  insanity  " 
have  proved  unsatisfactory;  perhaps  the  nearest  approach 
to  accuracy  is  attained  by  the  rough  statement  that  it  is  a 
symptom  oj  disease  of  the  brain  inducing  disordered  mental  symptoms 
— the  term  disease  being  used  in  its  widest  acceptance.  But 
even  this  definition  is  at  once  too  comprehensive,  as  under  it 
might  be  included  certain  of  the  functional  disturbances  alluded 
to,  and  too  exclusive,  as  it  does  not  comprehend  certain  rare 
transitory  forms.  Still,  taken  over  all,  this  may  be  accepted  as 
the  least  defective  sh6rt  definition;  and  moreover  it  possesses 
the  great  practical  advantage  of  keeping  before  the  student  the 
primary  fact  that  insanity  is  the  result  of  disease  of  the  brain 
<sce  BxAiK,  and  Neusopathology),  and  that  it  is  not  a  nicre 
immaterial  disorder  of  the  intellect.  In  the  earliest  epochs  of 
medicine  the  corporeal  character  of  insanity  was  generally 
admitted,  and  it  was  not  until  the  superstitious  ignorance  of 
the  middile  ages  had  obliterated  the  scientific,  though  by  no 
means  always  accurate,  deductions  of  the  early  writers,  that  any 
theory  of  its  purely  psychical  character  arose.  At  the  present 
day  it  is  unnecessary  to  combat  such  a  theory,  as  it  is  universally 
accepted  that  the  brain  is  the  organ  through  which  mental 
phenomena  are  manifested,  and  therefore  that  it  is  impossible 
to  conceive  of  the  existence  of  an  insane  mind  in  a  healthy  brain. 
On  this  basis  insanity  may  be  defined  as  consisting  in  morbid 
andiiions  oj  ihe  brain,  the  results  of  defective  jormation  or  altered 
nutritionofits  substance  ittducedbyhcal  or  general  morbid  processes, 
and  characterixed  especially  by  non-development,  obliteration,  im- 
pair nunt  or  perversion  of  one  or  more  of  its  psychical  functions. 
Thus  insanity  is  not  a  simple  condition;  it  comprises  a  large 
n  amber  of  diseased  states  of  the  brain,  gathered  under  one 
r  ipjlar  term,  on  account  of  mental  defect  or  aberration  being 
lUc  predominant  symptom. 

Tlie  insanities  are  sharply  divided  into  two  great  classes — 
t  he  Congenital  and  the  Acquired.  Under  the  head  of  Congenital 
I  r^ianity  must  be  considered  all  cases  in  which,  from  whatever 
cau^.  bnitn  development  has  been  arrested,  with  consequent 


impptentiality  of  development  of  the  mental  faculties;  under  that 
of  Acquired  Insanity  all  those  in  which  the  brain  has  been  bom 
healthy  but  has  suffered  from  morbid  processes  affect- 
ing it  primarily,  or  from  diseased  states  of  the  general 
system  implicating  it  secondarily.  In  studying  the 
causation  of  these  two  great  classes,  it  will  be  found  that  certain 
remote  influences  exist  which  are  believed  to  be  commonly 
predisposing;  these  will  be*  considered  as  such,  leaving  the 
proximate  or  exciting  causes  untfl  each  class  with  its  subdivisions 
comes  under  review. 

In  most  treatises  on  the  subjects  will  be  found  discussed  the 
bearing  which  civilization,nationality ,  occupation,  education,  &c. , 
have,  or  are  supposed  to  have,  on  the  production  of 
insanity.  Such  discussions  are  as  a  rule  eminently 
unsatisfactory,  fotuded  as  they  are  on  common  observa- 
tion, broad  generalizations,  and  very  imperfect  statistics. 
As  they  are  for  the  most  part  negative  in  result,  at  the  best 
almost  entirely  irrelevant  to  the  present  purpose,  it  is  proposed 
merely  to  summarize  shortly  the  general  outcome  of  what  has 
been  arrived  at  by  thoseAuthorities  who  have  sought  to  assess 
the  value  to  be  attached  to  the  influence  exercised  by  such 
factors,  without  entering  in  any  detail  on  the  theories  involved. 
The  causes  of  insanity  may  be  divided  into  (a)  general,  and  (6) 
proximate. 

(a)  Gbnbral  Causes.— X.  Cm/tso/ton.— Although  insanity  is  by 
no  means  unknown  amongst  savage  races,  there  can  he  no  reasonable 
doubt  that  it  is  much  more  frequently  developed  in  civilized  com- 
munities; also  that,  as  the  former  come  under  the  influence  of 
civilization,  the  percentage  of  lunacy  is  increased.  This  is  in  con- 
sonance with  the  observation  of  disease  of  whatever  nature,  and  is 
dependent  in  the  case  of  insanity  on  the  wear  and  tear  of  nerve 
tissue  involved  in  the  struggle  for  existence,  the  physically  de- 
pressing effects  of  pauperism,  and  on  the  abuse  of  alcoholic  stimu- 
lants; each  of  whicn  morbid  factors  falls  to  be  considered  separately 
as  a  proximate  cause.  In  considering  the  influence  of  civilisation 
upon  the  production  of  insanity,  regard  must  be  had  to  the  more 
evolved  ethical  attitude  towards  disease  in  general  which  exists  in 
civilized  commuhities  as  ¥rell  as  to  the  more  perfect  recognition  and 
registration  of  insanity. 

2.  Nationality. — In  the  face  of  the  imperfect  social  statistics 
afforded  by  most  European  and  American  nations,  and  in  their 
total  absence  or  inaccessibility  amongst  the  rest  of  mankind,  it  is 
impossible  to  adduce  any  trustworthy  statement  under  thin  head. 

3.  (kcupation. — ^There  u  nothing  to  prove  that  insanity  is  in  any 
way  connected  with  the  prosecution  of  any  trade  or  profession 
per  se.  Even  if  statistics  existed  (which  they  do  not)  showing  the 
proportion  of  lunatics  belonging  to  different  occupations  to  the  1000 
of  the  population,  it  is  obvious  that  no  accurate  deduction  ^uoad 
the  influence  of  occupation  could  be  drawn. 

4.  Education. — ^There  is  no  evidence  to  show  that  education  has 
any  influence  over  either  the  production  or  the  prevention  of  in- 
sanity. The  general  result  of  discussions  on  the  above  subjects  has 
been  the  proouction  of  a  series  of  arithmetical  statements,  which 
have  either  a  misleading  bearing  or  no  bearing  at  all  on  the  Question. 
In  the  study  of  insanity  statistics  are  of  slight  value  from  tne  scien- 
tific point  of  view,  and  are  only  valuable  in  its  financial  aspects. 

5.  Inhetitanu. — ^The  hereditary  transmission  of  a  liability  to 
mental  disease  must  be  reckoned  as  the  most  important  among  all 
predisposing  causes  of  insanity.  It  u  probably  well  within  the 
mark  to  say  that  at  least  50%  of  the  insane  have  a  direct  or  colla- 
teral hereditary  tendency  towards  insanity.  The  true  significance 
of  this  factor  cannot  as  yec  be  explained  or  described  shortly  and 
clearly,  but  it  cannot  be  too  definitely  stated  that  it  is  not  the 
insanity  which  is  inherited,  but  only  the  predisposition  to  the 
manifestation  of  mental  symptoms  in  the  presence  of  a  sufficient 
exciting  cause.  The  most  widely  and  generally  accepted  view  of 
the  exciting  cause  of  insanity  b  that  the  predisposed  brain  readily 
breaks  down  under  mental  stress  or  boduy  privations.  There  is, 
however,  another  view  which  has  been  recently  advanced  to  the 
effect  that  the  majority  of  mental  diseases  are  secondary  to  bodily 
disorders,  hereditary  predisposition  being  the  equally  predisposing 
causal  factor.  There  is  probablv  truth  in  both  these  views,  and 
such  an  admission  accentuates  the  complexity  of  the  factorship  of 
heredity.  If  insanity  can  be  induced  by  physical  disorders,  which 
must  essentially  be  of  the  nature  of  toxic  action  or  of  mechanical 
agency  which  can  alter  or  influence  the  functional  powers  of  the 
brain,  then  it  is  probable  that  hereditary  predisposition  to  insanity 
means,  not  only  the  transmission  of  an  unstable  nervous  system, 
but  also  a  constitution  which  b  either  pcculiariy  liable  to  the  pro- 
duction of  such  toxic  or  poisonous  substances,  or  incapable  of 
effect ivcly  dealing  with  the  toxins  or  poisonous  substances  normally 
formed  auring  metabolic  processes.  Such  a  view  broadens  our 
conception  of  the  factorship  of  hereditary  transmission  andoffen 
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BpliwtlM  u  U  the  imniKr  in  which  iniui 
lamiln  prerioiaiy  Im  from  the  tiiiit.    Vuy  tn 
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■ni^. — It    hu    bc«l    ttinnfly    anerted    tl;at    COD- 
narruffe  11  a  prolific  laurTe  of   nervotu  inaUbiliCy, 

<me  of  the  inveati^tiont  ci  many  careful  uiquimv 
:  that  the  ofTapring  of  iKalthy  couaiiu  of  a  healthy 


tendency  in  the  family  to  deffoientkifL  not  only  in  the  dimitiDn 
of  the  ori|niiai  dutheaia  but  aua  towank  Inatabitty  of  the  nervous 
•Vilcm.  The  objection  to  the  lURlafe  of  bloDd  Rtatiou  does  not 
ariK  from  the  ban  fact  of  tbcir  idaluufaip,  bdt  haa  its  girjund  in 
the  fear  of  their  having  ■  vidoua  vaiiatioa  of  coutitution,  which, 
in  Ihrir  children,  ii  pnme  to  become  Intoui&ed.  There  i>  •uEEcieni 
cvidenc*  addudblo  to  pton  that  date  breeding  ia  productive  of 
detenerxlioii;  imi  whio  tbe  multitonn  fuacliMU  01  the  nervout 
ntten  arc  taken  into  acGotint,  it  may  alntoal  be  aiaumed,  not  only 
tbal  il  auffen  concomitantly  with  otiief  oiputt.  but  that  it  may 
alio  be  the  hut  to  Hjffet  IndepepdHiilv. 
7.  ParailQl  IC«i«ii.— pftl 
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r,  although  th 


<DnBideruble  weif[lit  to  the  hi 

proved  cause  by  ttcoe  who' hive  treat«rDl  tbe'aubject, 
reference  to  oihei  agenciet  which  may  have  acted  in  common  wita 
it.  ot  quite  independently  of  it.  However  uniallifactary  fmm  a 
•cicntific  point  of  view  ii  may  appear,  tbe  general  atateineu  mutt 
■tarid  that  vbatevef  lenda  to  lower  the  nervotia  enerry  of  a  parent 
may  modify  the  devdopment  of  the  pngeny.  CBUCitutional 
tendency  to  netveiu  inuability  once  eatabUilied  la  a  family  may 
make  itielf  felt  In  vitiam  ditectiona— epilepay,  hyileria.  hypo- 
cbondriailf,  oeuralgiB.  certain  fonns  of  paralyua.  iriianiiy,  eccen- 
tricity. It  ia  as«ned  that  eiceptKHial  geniui  in  an  individual 
member  u  a  pheoDmenal  indication.  Continrd  to  the  queation  of 
Inanity,  the  raottiid  ialwritance  tna^  manifest  itielf  in  two  dlrec- 

Irom  the  age  at  which  iu  fuuliiea  ate  pDieniial.  i.r.  congenital 

bnin  to  alt  appearance  congenitally  perfect,  and  may  pmcnt  itwlf 
mcrety  by  a  tendency  to  fHeak  down  under  circurnatanca  which 
WDuIrl  not  affect  a  pemn  of  originally  healthy  canatitution. 

«.  Piriodic  Jn^imKi.— The  evolutional  periodi  of  puberty, 
Bdolcxcnce.  otEm-goutioo.  the  dimacteiic  petiod  and  old  age 
Ktrcise  anelleci  upon  the  nervoui  .yjtem.     It  may  be  freely 

mculal  dtaturtHncn  19,  u  re^i^a  cvilain  of  the  periods,  obvure, 
and  that  the  cauul  relation  la  dependent  more  on  induction  than 
on  demonstratioD  ^  but  il  may  be  pleaded  thai  it  knot  moreobvure 
in  rrapcct  dI  inaaniiy  than  of  many  other  diwaiea.   The  palholopcal 

periods,  puberty  and  adolescence,  to  insanity;  in  the  others  a 
physrologKi>pat1iolo(ical  nexus  may  be  traced;  but  in  regard  10 
the  foTmr^r  them  is  nothing  to  take  hold  of  eacept  l^''  i^<  Hy 
phyaiological  process  of  development  of  the  eeaual  lun  he 

of  the  body.    Althoueh  in  thoroughly  stable  subjects  dur  .    on 

\m  made  for  these  evofudonal  processes,  it  is  not  dilhcult  [  ve 

■hat  in  the  nervnusly  unstable  11  considerable  risk  is  r  .  ■      ,he 

brain  in  consequence  of  (he  strain  laid  on  it.   Between  the .  nt 


evolution.  In  tbe  most  healihily  < 
"chaiwe  of  lite"  eipresses  itself  by 
nourisninB  (ciDphesial)  function  beco 
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In  all  Mobabiiily  tbe  insamty  of  tbe  climacteric   period  m«y  t 
referred  to  two  pathological  conditions:  it  may  dcperKl  oa  stroctuil 
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o  ordinary  physiologicsl  crmditiona,  the  lapid  can  Idrair 
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lymptoms.  Phy«ological  instabilitv  is  usually  *  manifested  by 
neurotic  persons  under  the  strain  of  any  unusual  change  in  their 
environment.  If,  fw  instance,  any  material  change  in  the  food 
supply  consisting  either  in  a  decrease  of  its  quality  or  quantity, 
or  m  a  failure  to  assimilate  it  properly,  the  nerve-cells  become 
exhausted  and  irritable,  sleep  is  diminished  and  a  condition  known 
as  the  delirium  ol  coIlafMe  or  exhaustion  may  supervene.  An  extreme 
instance  of  this  condition  is  presented  by  the  delirium  occurring  in 
shipwrecked  persons,  who  having  to  take  to  the  boats  are  suddenly 
deprived  of  food,  water  or  both.  Poisoning  of  the  nervous  system 
may  also  result  from  the  defective  action  of  special  glands  such, 
as  the  thyroid,  the  liver  or  the  kidneys.  These  conditions  are 
qyecially  exemplified  in  the  mental  disturbances  which  accompany 
exophthalmic  Koitre,  uraemic  poisoning,  and  the  conditions  of 
depresnon  which  are  observed  in  jaundice  and  other  forms  of  hepatic 
insufficiency. 

The  results  of  modem  research  point  to  a  growing  belief  in  the 
frequency  of  infection  of  the  nervous  system  from  the  hosts  of 
micro-organisms  which  infest  the  alimentary  tract.  No  definite 
or  sulmantiated  discoveries  have  as  yet  b<wn  formulated  which 
wouU  justify  us  in  treating  this  source  of  infection  as  more  than  a 
highly  probable  causative  influence. 

(b)  When  we  turn,  however,  to  the  potentiality  of  infection  by 
micro-organisms  introduced  from  without  into  the  system  we  are 
upon  surer  if  not  upon  entirely  definite  ground.  A  special  form  of 
insanity  called  by  Weber,  who  first  described  it,  the  delirium  of 
c<dlapse,  was  (^nerved  by  him  to  follow  certain  infectious  diseases 
such  as  typhus  fever  and  pneumonia.  In  later  years  it  has  been 
frequently  observed  to  follow  attacks  ol  influenza.  Recently  our 
views  have  bnaodened  and  we  find  that  the  delirium  of  collapse  is 
an  acute,  confusional  insanity  which  may  arise  without  any  previous 
ftbdki  symptoms,  and  b  in  fact  one  ot  the  common  forms  oi  acute 
insanity.  The  nature  of  the  physical  symptoms,  the  mental  con- 
fusion and  hallucinations  which  accompany  it,  as  well  as  the  fact 
that  it  frequently  follows  some  other  infective  disease,  leave  no 
doubt  as  to  its  toxic  origin.  A  similar  and  analogous  condition  is 
presented  by  incidence  ofgeneral  paralysis  after  a  previous  syphilitic 
infection.  The  symptoms  of  general  paralysis  coupled  with  .the 
extensive  and  rapid  degeneration  ol  not  only  the  nervous  but  <rf  the 
whole  ol  the  body  tissues  point  to  a  microbic  disease  of  intense 
virulence  which,  though  probably  not  syphilitic,  is  yet  induced,  and 
enhanced  in  its  action  by  the  previous  devitalizing  action  of  the 
syphilitic  toxin.  There  is  abundant  evidence  to  show  that  emotions 
which  powerfully  affect  the  mind,  if  long  continued,  conduce  towards 
a  conoition  of  metabolic  change,  which  in  its  turn  deleteriously 
affects  the  nervous  system,  and  which  may  terminate  in  inducing  a 
true  toxic  insanity. 

•  One  ol  the  best  examples  of  insanity  arising  from  micnxMrganisms 
is  that  form  which  occurs  after  childbirth,  and  which  is  known  as 
puerperal  mania.  Other  insanities  mav,  it  is  true,  arise  at  this 
period,  but  those  which  occur  within  the  first  fourteen  days  after 
partuntion  are  generally  of  infective  origin.  The  confusional  nature 
ol  the  mental  symptoms,  the  delirium  and  the  physical  symptoms 
are  sufficient  Indications  of  the  analogy  of  this  form  of  mental 
aberratwn  with  such  other  toxic  forms  of  insanity  as  we  find  arising 
from  septic  wounds  and  which  sometimes  accompany  the  eariy 
toxic  stages  of  virulent  infectious  diseases  such  as  typhus,  diphtheria 
or  malignant  scarlet  fever. 

I  The  infective  origin  ol  puerperal  mania  is  undoubted,  thoushr 
as  yet,  no  special  pathogenic  organism  has  been  isolated,  ur 
Douglas  (Ed.  Med.  Joum.,  1897,  i.  413)  found  the  staphylococcus 
pyogenes  aureus  present  in  the  blood  in  one  case;  Jackman  (quoted 
far.  eit.)  found  the  micrococcus  pneumonial  crouposae  in  one  case; 
whik  Haultain  (Ed,  Med,  Joum.,  1897,  iL  131)  found  only  the 
bacillus  ocdi  communis  in  the  blood  and  secretions  of  several  cases. 
From  our  experience  of  similar  mental  and  physical  symptoms 
produced  as  a  result  of  septic  wounds  or  which  succeea  surgical 
operations  there  seems  to  be  no  doubt  that  several  forms  ol  micro- 
cocci or  streptococci  of  a  virulent  character  are  capable  by  means 
of  the  toxins  they  exude  of  causing  acute  delirium  or  mania  of  a 
confusional  clinical  type  when  introduced  into  the  body. 

{c)  Accidental  and  voluntary  poisonings  of  the  system  which 
result  in  insanity  are  illustrated  by  the  forms  of  insanity  which 
follow  phosphorus  or  lead  poisoning  and  by  Pdlagra.  The  voluntary 
intoxication  of  the  system  by  such  drugs  as  morphia  and  alcohol 
will  be  treated  of  below. 

9  and  3.  Mechanical  injuries  to  the  brain  arise  from  direct  violence 
to  the  wull,  from  apoplectic  hemorrhage  or  embolism,  or  from 
rapidly  growing  tunoursi  or  from  arterialdegeneration. 

The  forms  of  insanity  may  be  divided  into  (I.)  Congenital 
Mental  Defect  and  (11.)  Acquired  Insanity. 

L  Crngmttal  Mental  D^eci.—Tht  morbid  mental 
conditions  which  fall  to  be  considered  under  this  head 
are  tdidcy  (with  its  modification.  Imbecility)  and 
CreHnitm  {q.t.). 

loiocY  (from  Gr.  tti^^nyf,  in  Its  secondary  meaning  of  a 
deprived  person).    In  treating  ol  idiocy  it  must  be  carefully 


borne  in  mind  that  we  are  dealing  with  mental  phenomena  dis- 
sociated for  the  most  part  from  active  bodily  disease,  and  that, 
in  whatever  degree  it  may  exist,  we  have  to  deal  with  _^^ 
a  brain  condition  fixed  by  the  pathological  drcum-  '^^^' 
stances  under  which  its  possessor  came  into  the  world  or  by 
such  as  had  been  present  before  ftdl  cerebral  activity  could  ht 
developed,  and  the  symptoms  of  which  are  not  dependent  on  the 
intervention  of  any  subsequent  morbid  process.  From  the 
earliest  ages  the  term  Amentia  has  been  applied  to  this  condition, 
in  contradistinction  to  Dementia^  the  mental  weakness  following 
on  acquired  insanity. 

The  causes  of  congenital  idiocy  may  be  divided  into  four 
classes:  (i)  hereditary  predisposition,  (2)  coinstitutional  con- 
ditions of  one  or  both  parents  affecting  the  constitution  of  the 
infant,  (3)  injuries  of  the  infant  prior  to  or  at  birth,  and  (4) 
injuries  or  diseasf^  affecting  the  infant  head  daring  infancy. 
All  these  classes  of  causes  may  act  in  two  directions:  they 
may  produce  either  non-development  or  abnormal  development 
of  the  cranial  bones  as  evidenced  by  microcephalism,  or  by 
deformity  of  the  head;  or  they  may  induce  a  more  subtle  morbid 
condition  of  the  constituent  elements  of  the  brain.  As  a  rule, 
the  pathological  process  is  more  easily  traceable  in  the  case  of  the 
last  three  classes  than  in  the  first.  For  instance,  in  the  case  of 
constitutional  conditions  of  the  parents  we  may  have  a  history 
of  syphilis,  a  disease  which  often  leaves  its  traces  on  the  bones  of 
the  skull;  and  in  the  third  case  congenital  malformation  of  the 
brain  may  be  produced  by  mechanical  causes  acting  on  the  child 
in  utero,  such  as  an  attempt  to  procure  abortion,  or  deformities 
of  the  maternal  pelvis  rendering  labour  difficult  and  instrumental 
interference  necessary.  In  such  cases  the  bones  of  the  skull 
may  be  injured;  it  is  only  fair,  however,  to  say  that  more  brains 
are  saved  than  injured  by  instrumental  interference.  With 
regard  to  the  fourth  class,  it  is  evident  that  the  term  congenital 
is  not  strictly  applicable;  but,  as  the  period  of  life  implicated  is 
that  prior  to  the  potentiality  of  the  manifestation  of  the  in- 
tellectual powers,  and  as  the  result  is  identical  with  that  of  the 
other  classes  of  causes,  it  is  warrantable  to  connect  it  with  them, 
on  pathological  principles  more  than  as  a  mere  matter  of  con- 
venience.   ^^    , 

Dr  Ireland,  in  his  work  On  Idiocy^and  IwbecUity  (1877), 
classifies  idiots  from  the  standpoint  of  pathology  as  follows: 
(i)  (jenetous  idiocy:  in  this  form,  which  he  holds  to  be  complete 
before  birth,  he  believes  the  presumption  of  heredity  to  be 
stronger  than  in  other  forms;  the  vitality  of  the  general  system 
is  stated  to  be  lower  than  norzaal;  the  palate  is  arched  and  narrow, 
the  teeth  misshapen,  irregular  and  prone  to  decay  and  the 
patient  dwarfish  in  appearance;  the  head  is  generally  unsym- 
metrical  and  the  commissures  occasionally  atrophied;  (2) 
Microcephalic  idiocy,  a  term  which  explains  itself;  (3)  Edampstc 
idiocy,  due  to  the  effects  of  infantile  convulsions;  (4)  Epileptic 
idiocy;  (5)  Hydrocephalic  idiocy,  a  term  which  explains  itself; 
(6)  Paralytic  idiocy,  a  rare  form,  due  to  the  brain  injury  causing 
the  paralysis;  (7)  Traumatic  idiocy,  a  form  produced  by  the 
third  class  of  causes  above  mentioned;  (8)  Inflammatory  idiocy; 
(9)  Idiocy  by  deprivation  of  one  or  more  of  the  sp>ecial  senses. 

The  general  conformation  of  the  idiot  is  generally  imperfect ; 
he  is  sometimes  deformed,  but  more  frequently  the  frame  is 
merely  awkwardly  put  together,  and  he  is  usually  of  short 
stature.  Only  about  one-fourth  of  all  idiots  have  heads  smaller 
than  the  average.  Many  cases  are  on  record  in  which  the  cranial 
measurements  exceed  the  average.  It  is  the  irregularity  of 
development  of  the  bones  of  the  skull,  especially  at  the  base, 
which  marks  the  condition.  Cases,  however,  often  present 
themselves  in  which  the  skull  is  perfect  in  form  and  sixe.  In  such 
the  mischief  has  begun  in  the  brain  matter.  The  palate  is  often 
highly  arched;  hare-Up  is  not  uncommon;  in  fact  congenital 
defect  or  malformation  of  other  organs  than  the  brain  is  more 
commonly  met  with  among  idiots  than  in  the  general  community. 
Of  the  spedal  senses,  hearing  is  most  frequently  affected.  Sight 
is  good,  although  co-ordination  may  be  defective.  Many  are 
mute.  On  account  of  the  mental  dullness  it  is  difficult  to 
determine  whether  the  senses  of  touch,  taste  and  smell  suffer 
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impairment;  but  the  impression  is  that  their  acuteness  is  below 
the  average.  It  is  needless  to  attempt  a  description  of  the 
mental  phenomena  of  idiots,  which  range  between  utter  want 
of  intelligence  and  mere  weakness  of  intellect. 

The  term  ImbuUiiy  has  been  conventionally  employed  to 
indicate  the  less  profound  degrees  of  idiocy,  but  in  point  of  fact 
no  distinct  line  of  demarcation  can  be  drawn  between  the 
conditions.  As  the  scale  of  imbeciles  ascends  it  is  found  that 
the  condition  is  evidenced  not  so  much  by  obtuseness  as  by 
irregularity  of  intellectual  development.  This  serves  to  mark 
the  difference  between  the  extreme  stupidity  of  the  lowest  of 
the  healthy  and  the  highest  forms  of  the  morbidly  deprived 
type.  The  two  conditions  do  not  merge  gradiially  one  into  the 
other.  Absolute  stupidity  and  sottishness  mark  many  cases 
6i  idiopy,  but  only  in  the  lowest  type,  where  no  dubiety  of  opinion 
can  exist  as  to  its  nature,  and  in  a  manner  which  can  never  be 
mistaken  for  the  dulness  of  the  man  who  is  less  talented  than  the 
average  of  mankind.  Where  in  theory  the  morbid  (in  the  sense 
of  deprivation)  and  the  healthy  types  might  be  supposed  to 
approach  each  other,  in  practice  we  find  that,  in  fact,  no  debatable 
ground  exists.  The  uniformity  of  dulness  of  the  former  stands 
in  marked  opposition  to  the  irregularity  of  mental  conformation 
in  the  latter.  Comparatively  speaking,  there  are  few  idiots  or 
imbeciles  who  are  uniformly  deprived  of  mental  power;  some 
may  be  utterly  sottish,  living  a  mere  vegetable  existence,  but 
every  one  must  have  heard  of  the  quaint  and  crafty  sayings  of 
manifest  idiots,  indicating  the  presence  of  no  mean  power  of 
applied  observation.  In  institutions  for  the  treatment  of  idiots 
and  imbedles,  children  are  found  not  only  able  to  read  and  write, 
but  even  capable  of  applying  the  ampler  rules  of  arithmetic. 
A  man  may  possess  a  very  considerable  meed  of  receptive  faculty 
and  yet  be  idiotic  in  respect  of  the  power  of  appUcation;  he  may 
be  physically  disabled  from  relation,  and  so  be  manifestly  a 
deprived  person;  unfit  to  take  a  position  in  the  world  on  the  same 
platform  as  his  fellows. 

Dr  Ireland  subdivides  idiots,  for  the  purpose  of  education, 
into  five  grades,  the  first  comprising  those  who  can  neither  speak 
nor  understand  speech,  the  second  those  who  can  understand  a 
few  easy  words,  the  third  those  who  can  speak  and  can  be  taught 
to  work,  the  fourth  those  who  can  be  taught  to  read  and  write, 
and  the  fifth  those  who  can  read  books  for  themselves.  The 
treatment  of  idiocy  and  imbecility  consists  almost  entirely  of 
attention  to  hy^ene  and  the  building  up  of  the  enfeebled 
constitution,  along  with  endeavours  to  develop  what  small 
amount  of  faculty  exists  by  patiently  applied  educational  in- 
fluences. The  success  which  has  attended  this  line  of  treatment 
in  many  public  and  private  institutions  has  been  very  consider- 
able. It  may  be  safely  stated  that  most  idiotic  or  imbecile 
children  have  a  better  chance  of  amelioration  in  asylums  devoted 
to  them  than  by  any  amount  of  care  at  home. 

In  the  class  of  idiots  just  spoken  of,  imperfect  development  of 
the  intellectual  faculties  is  the  prominent  feature,  so  prominent 
that  it  masks  the  arrest  of  potentiality  of  development  of  the 
moral  sense,  the  absence  of  which,  even  if  noticed,  is  regarded  as 
relatively  unimportant;  but,  in  conducting  the  practical  study 
of  congenital  idiots,  a  class  presents  itself  in  which  the  moral 
sense  is  wanting  or  deficient,  whilst  the  intellectual  powers  are 
apparently  up  to  the  average.  It  is  the  custom  of  writers  on  the 
subject  to  speak  of  "  intellectual "  and  "  moral "  idiots.  The 
terms  are  convenient  for  clinical  purposes,  but  the  two  conditions 
cannot  be  dissociated,  and  the  terms  therefore  severally  only 
imply  a  specially  marked  deprivation  of  intellect  or  of  moral 
sense  in  a  given  case.  The  everyday  observer  has  no  difficulty 
in  recognizing  as  a  fact  that  deficiency  in  receptive  capacity  is 
evidence  of  imperfect  cerebral  development;  but  it  is. not  so 
patent  to  him  that  the  perception  of  right  or  wrong  can  be  com- 
promised through  the  same  catise,  or  to  comprehend  that  loss  of 
moral  sense  may  result  from  dis^ise.  The  same  difficulty  does 
not  present  itself  to  the  pathologist;  for,  in  the  case  of  a  child 
bom  under  circumstances  adverse  to  brain  development,  and  in 
whom  no  process  of  education  can  develop  an  appreciation  of 

*'U  is  right  or  wrong,  although  the  intellectual  faculties  appear 


to  be  but  slightly  blunted,  or  not  blunted  at  all,  he  cannot  avoid 
connecting  the  physical  peculiarity  with  the  pathok^yal 
evidence.  The  world  is  apt  enough  to  refer  any  fault  in  bAd- 
Iccttial  development,  manifested  by  imperfect  receptivity,  to  i 
definite  physical  cause,  and  is  willing  to  base  opinion  on  ccc&- 
paratively  slight  data;  but  it  is  not  so  ready  to  accept  the 
theory  of  a  pathological  implication  of  the  intcllectaal  attribsies 
concerned  in  the  perception  of  the  difference  between  iiglit  uA 
wrong.  Were,  however,  two  cases  pitted  one  against  anoiber— 
the  first  one  of  so-called  intellectual,  the  second  cmw  of  so-cailrd 
moral  idiocy — ^it  would  be  found  that,  except  as  regards  the 
psychical  manifestations,  the  cases  mi^t  be  identicaL  In  huh 
there  might  be  a  family  history  of  tendency  to  degeneratkm,  a 
peculiar  cranial  conformation,  a  history  of  previous  sytaptocis 
during  infancy,  and  of  a  series  of  indications  of  ntental  is- 
capacities  during  adolescence,  differing  only  in  this,  that  in  t^ 
first  the  prominent  indication  of  nfental  weakness  was  inahilitT 
to  add  two  and  two  together,  in  the  second  the  pronoincflt  itzixjs 
was  incapacity  to  distinguish  right  from  wrong.  What  coie{4- 
cates  the  question  of  moral  idiocy  is  that  many  of  its  subjects 
can,  when  an  abstract  proposition  is  placed  before  them,  answer 
according  to  the  dictates  of  morality,  which  they  may  hixt 
learnt  by  rote.  If  asked  whether  it  is  right  or  wrong  to  He  cf 
steal  they  will  say  it  is  wrong;  still,  when  they  themsdves  art 
detected  in  either  offence,  there  is  an  evident  non-iccognitioa  «i 
its  concrete  nature.  The  question  of  moral  idiocy  will  always  be 
a  moot  one  between  the  casuist  and  the  pathologist;  Intt,  «be:i 
the  whole  natural  history  of  such  cases  is  studied,  there  m 
points  of  differentiation  between  their  morbid  (fepravatioQ  s^i 
mere  moral  depravity.  Family  history,  individual  pecniiaritks, 
the  general  bizarre  nature  of  the  phenomena,  remove  such  caes 
from  the  category  of  crime. 

Statistics. — According  to  the  census  returns  of  1901  the  totz! 
number  of  persons  described  as  idiots  and  imbeciles  in  cjo^ssd  %ri 
Wales  was  48,883,  the  equality  of  the  sens  being  immLatli. 
namely,  24,480  males  and  24,402  females.  Compared  vkb  tbe 
entire  population  the  ratio  is  i  idiot  or  imbedle  to  665  penosii. 
or  1 5  per  10,000  persons  living.  Whether  the  returas  are  defecdwe. 
owing  to  the  sensitiveness^  of  persons  who  would  desire  to  coror^' 
the  occurrence  of  idiocy  in  tncir  families,  we  have  no  meazs  d 
knowing;  but  such  a  feeling  is  no  doubt  lik^  to  taast  acacr; 
those  nmo  look  upon  mental  infirmity  as  humiliating,  rather  ihiz 
as  one  of  the  many  phyiucal  evils  which  afflict  humanity.  Dr  l-*- 
land  estimates  that  there  is  i  idiot  or  imbecile  to  rrery  500  pn^  s> 
in  countries  tiiat  have  a  census.  The  following  table  snows  the  £  .s- 
ber  of  idiots  according  to  official  returns  of  the  various  < 


Males. 

TotaL 

to  IOO.O0d 

of  Pep. 

England  and  Wales 

24480 

24,402 

48,882 

IS©     . 

Sonland    .... 

3.246 

3»377 

6.623 

14* 

Ireland      .... 

3*946 

2,270 

5,216 

"7 

France  (including 

cretins)  (1872)   * . 

20456 

14.677 

35.133 

S   i 

Germany  (1871) .    . 

33,739 

Sweden  (1870)    .    . 

— 

— 

1.632 

3i 

Norway  (1891)   .    . 

1.357 

1,074 

2^431 

121 

Denmark  (1888-89). 

3,106 

1.751 

3.»57 

300    ; 

For  the  United  States  there  are  no  later  census  figores  tkaa  i9f> 
when  the  feeble-minded  or  idiotic  were  recorded  as  95.571  (5s.^J> 
males  and  42,631  females).  In  1904  (5^tai  Rtpcrt  if  Bmnm  ^ 
Census,  1906)  the  **  fe^b-minded  "  were  estimated  at  150,000^ 

The  relative  frequency  of  conjsenital  and  acquired  ianaity  is 
various  countries  is  shown  in  the  following  table,  taken  from  Koc^'' 
statistics  of  insanity  in  WQrttemberg,  which  gives  the  aaater  a 
idiots  to  yoo  lunatics^~ 


Prussia  •  .  . 
Bavaria  •  . 
Saxony  .  . 
Austria  .  . 
Hungary .  . 
Canton  of  Bern 


158 

53 
140 
117 

79 


France  .     .     .     .  6S 

Denmark    ...  5! 

Sweden  ....  22 

Norway.  65 

EngUiad  and  Wales  74 

Scotland      ...  68 

Ireland  ....  69 


It  is  difficult  to  understand  the  wide  diveigeuue  of  these  fi$c7ea 
except  it  be  that  in  certain  states,  such  as  Pntsssa  and  Ba^^'^ 
dements  have  been  taken  along  with  amenta  and  in 
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This  cailoott  however,  apply  to  the  caae  of  Fnaoe,  which  is  stated 
to  have  only  66  idiots  to  every'  loo  lunatics.  In  many  districts  of 
France  cretinism  is  common ;  it  is  practically  unknown  in  England, 
where  the  proportion  of  idiots  is  stated  as  higher  than  in  France; 
and  it  is  tare  m  Prussia,  which  stands  at  158  idiots  to  100  lunatics. 
Manifestly  im^rfcct  as  this  table  is,  it  shows  how  important  an 
etemeot  idiocy  is  in  social  statistics;  few  are  aware  that  toe  number 
of  idiots  and  that  of  lunatics  approach  ao  nearly. 

n.  Acquired  Insaniiy.-r-So  far  as  the  mental  symptoms  of 
acquired  insanity  are  concerned,  Pinel's  ancient  classification, 
into  Maniat  Mdanchdia  and  Dementia^  is  still  applic- 
able to  every  case,  and  although  numberless  classifica- 
tions have  been  advanced  they  are  for  the  most 
part  merely  terminological  variations.  Classifications  of  the 
twKanitii-  based  on  pathology  and  etiology  have  been  held 
out  as  a  solution  of  the  difiiculty,  but,  so  far,  pathological 
observations  have  failed  to  fulfil  this  ideal,  and  no  thoroughly 
satisfactory  pathological  classification  has  emerged  from  them. 
Classifications  are  after  all  matters  of  convenience;  the 
following  system  admittedly  is  so: — 

Melancholia. 
Mania. 

Delusional  Inanity. 
Katatooia. 
Hebephrenia. 
Tnuroatic  Insanity. 

Insanity  following  upon  arterial  degeneration. 
Insanities  associated  or  caused  by:  General  Paralysis;  Epilepsy. 
Insanities  associate^  with  or  caused  by  Alcoholic  and  Drug  intoxi- 
cation r  Delirium  Trenaens,  Chronic  Alcoholic  Insanity,  Dip- 
somania, Morphintsm. 

Senile  Insanity. 

The  general  symptoms  of  acquired  Insanity  group  themselves 
oaturaDy  under  two  heads,  the  physical  and  the  mentaL 

The  physical  symptoms  of  mental  disease  generally,  if  not 
invariably,  precede  the  onset  of  the  mental  symptoms,  and  the 
patient  may  complain  of  indefinite  symptoms  of 
malaise  for  weeks  and  months  before  it  is  suspected 
that  the  disorder  Is  about  to  terminate  in  mental 
symptoms.  The  most  general  physical  disorder  common 
to  the  onset  of  aU  the  insanities  is  the  failure  of  nutrition,  i.e. 
the  patient  rapidly  and  apparently  without  any  apparent  cause 
loses  weight.  Associated  with  this  nutritional  failure  it  is  usual 
to  have  disturbances  of  the  alimentary  tract,  such  as  loss 
of  appetite,  dyspepsia  and  obstinate  constipation.  During  the 
prodromal  stage  of  such  conditions  as  mania  and  melancholia  the 
digestive  functions  of  the  stomach  and  intestine  are  almost  or 
completely  in  abeyance.  To  this  implication  of  other  systems 
consequent  on  impairment  of  the  trophesial  (nourishment- 
regulating)  function  of  the  brain  can  be  traced  a  large  number  of 
the  errors  which  exist  as  to  the  causation  of  idiopathic  melan- 
cholia and  mania.  Very  frequently  this  secondary  condition  is 
set  down  as  the  primary  cause;  the  insanity  is  referred  to 
derangements  of  the  stomach  or  t>owels,  when  in  fact  these  are, 
concomitantly  with  the  mental  disturbance,  results  of  the 
cerebral  mischief.  Doubtless  these  functional  derangcmcnls 
exercise  considerable  influence  on  the  progress 'of  the  case  by 
assisting  to  deprave  the  general  economy,  and  by  producing 
depressing  sensations  in  the  region  of  the  stomach.  To  them 
may  probably  be  attributed,  together  with  the  apprehension  of 
Impending  insanity,  that  phase  of  the  disease  spoken  of  by  the 
older  writers  as  the  stcdium  mdanckolicum,  which  so  frequently 
presents  itself  in  incipient  cases. 

The  skin  and  its  appendages — the  hair  and  the  nails — suffer 
in  the  general  disorder  of  nutrition  which  accompanies  all 
insanities.  The  skin  may  be  abnormally  dry  and  scurfy  or  moist 
and  offensive.  In  acute  insanities  rashes  arc  not  uncommon,  and 
in  chronic  conditions,  especially  conditions  of  depression,  crops 
of  papules  occur  on  the  face,  chest  and  shoulders.  The  hair  is 
generally  dry,  loses  its  lustre  and  becomes  brittle.  The  nails 
become  deformed  and  may  exhibit  either  excessive  and  irregular 
or  diminished  growth. 

Where  there  are  grave  nutritional  disorders  it  is  to  be  ex- 
pected that  the  chief  excretions  of  the  body  should  show  de- 
partures from  the  state  of  health.   In  this  article  it  is  impossible 


to  treat  this  subject  fully,  but  it  may  suffice  to  say  that  in  many 
states  of  depression  there  is  a  great  deficiency  in  the  excretion  of 
the  solids  of  the  urine,  particularly  the  nitrogenous  waste  pro- 
ducts of  the  body;  while  in  conditions  of  excitement  there  is 
an  excessive  output  of  the  nitrogenous  waste  products.  It  has 
lately  been  pointed  out  that  in  many  forms  of  insanity  indoxyl 
is  present  in  the  urine,  a  substance  only  present  when  putrefactive 
processes  are  taking  place  in  the  intestinal  tract. 

The  nervous  system,  both  on  the  sensory  and  motor  side, 
suffers  very  generally  in  all  conditions  of  insanity.  On  the 
sensory  side  the  special  senses  are  most  liable  to  disorder  of  their 
function,  whereby  false  sense  impressions  arise  which  the  patient 
from  impairment  of  judgment  is  unable  to  correct,  and  hence  arise 
the  psychical  symptoms  known  as  hallucinations  and  delusions. 
Common  sensibility  is  generally  impaired. 

On  the  motor  side,  impairment  of  the  muscular  power  is 
present  in  many  cases  of  depression  and  in  all  cases  of  dementia. 
The  incontinence  of  urine  so  frequently  seen  in  dementia  and  in 
acute  insanity  complicated  with  the  mental  symptom  of  con- 
fusion depends  partly  on  impairment  of  muscular  power  and 
partly  on  disorder  of  the  sensory  apparatus  of  the  brain  and 
spinal  cord.' 

The  outstanding-mental  symptom  in  nearly  all  insanities,  acute 
and  recent  or  chronic,  is  the  failure  of  the  capacity  of  judgment 
and  loss  of  self-control.  In  early  acute  insanities,  however,  the 
two  chief  symptoms  which  are  most  evident  and  easUy  noted  are 
depresfion  on  the  one  hand  and  excitement  or  elevation  on  the 
other.  Some  distinction  ought  to  be  made  between  these  two 
terms,  excitement  and  elevation,  which  at  present  are  used 
synonymously.  Exdtement  is  a  mental  state  which  may  be 
and  generally  is  associated  with  confusion  and  mental  impair- 
ment, while  elevation  Is  an  exaltation  of  the  mental  faculties,  a 
condition  In  which  there  is  no  mental  confusion,  but  rather  an 
unrestrained  and  rapid  succession  of  fleeting  mental  processes. 

The  symptoms  which  most  strongly  appeal  to  the  lay  mind  as 
conclusive  evidence  of  mental  disorder  are  hallucinations  and 
delusions.  Hallucinations  are  false  sense  impressions  which  occur 
without  normal  stimuli.  The  oresence  of  hallucinations  certainly 
indicates  some  functional  disoraer  of  the  higher  brain  centres,  but 
is  not  an  evidence  of  insanity  so  long  as  the  sufferer  recognizes  that 
the  hallucinations  are  false  sense  impressions.  So  soon,  however,  as 
conduct  is  influenced  by  hallucinations,  then  the  boundary  line 
between  sanity  on  the  one  hand  and  insanity  on  the  other  has  been 
crossed.  The  most  common  hallucinations  are  those  of  sight  and 
hearing. 

Delunons  are  not  infrequently  the  result  of  hallucinations.  If 
the  hallucinations  <A  a  melancholic  patient  consist  in  hearing  voices 
which  make  accusatory  statements,  oelusionsof  sin  and  unworthincss 
frequently  follow.  Hallucinations  of  the  senses  of  taste  and  smell 
are  almost  invariably  associated  with  the  delusion  that  the  patient's 
food  is  being  poisoned  or  that  it  consists  of  objectionable  matter. 
On  the  other  hand,  many  delusions  are  apparently  the  outcome 
of  the  patient's  mental  state.  They  may  be  pleasant  or  disagreeable 
according  as  the  condition  is  one  ci  elevation  or  depression.  The 
intensity  and  quality  of  the  delusions  are  largely  influenced  by  the 
intelligence  and  education  of  the  patient.  An  educated  man,  for 
instance,  who  suffers  from  sensory  disturbances  is  much  more 
ingenious  in  his  explanations  as  to  now  these  aensoiy  disturbances 
result  from  electricity,  mareonigrams,  X-rays,  &c.,  which  he  believes 
are  used  by  his  enemies  to  annoy  him,  than  an  ignorant  man  suffering 
from  the  same  abnormal  sensations.  Loss  cm  self-control  is  char- 
acteristic of  all  forms  of  insanity.  Normal  self-control  is  so  much 
a  matter  of  race,  a^,  the  state  of  health,  moral  and  physical  up* 
bringing,  that  it  is  imposable  to  lay  down  any  law  whereby  this 
mental  quality  can  be  gauged,  or  to  determine  when  deficiency  has 
passed  from  a  normal  to  an  abnormal  state.  In  many  cases  of  in- 
sanity there  is  no  difliculty  in  appreciating  the  pathological  nature 
of  the  deficiency,  but  there  are  others  in  which  the  conduct  is  other- 
wise so  rational  that  one  is  apt  to  attribute  the  deficiency  to  physio- 
\ofSca\  rather  than  to  pathological  causes.  Perversion  of  the  moral 
sense  is  common  to  all  the  insanities,  but  is  often  the  only  symptom 
to  be  noticed  in  cases  of  imbecility  and  idiocy,  and  it  as  a  rufe  may 
bo  the  earliest  symptom  noticed  in  the  early  stages  of  the  excitement 
of  m.inic-depressive  insanity  and  general  paralysis. 

The  tendency  to  commit  suicide,  which  is  so  common  among 
the  insane  and  those  predisposed  to  insanity,  is  especially  prevalent 
in  patients  who  suffer  from  depression,  sleeplessness  and  delusions 
of  persecution.  Suicidal  acts  may  be  divided  into  accidental,  im- 
pulsive and  premeditated.  The  accidental  suicides  occur  in  patients 
who  are  parti.illy  or  totally  unconscious  of  their  surroundingx, 
and  are  generally  the  result  of  terrifying  hallucinations,  to  escape 
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from  which  the  patient  jumps  through  a  window  or  nins  blindly 
into  water  or  aome  other  danger.  Impulnve  suicides  may  be 
prompted  by  suddenly  presented  o|:^rtuntties  or  means  of  self- 
destruction,  such  as  the  sight  of  water,  fire,  a  knife,  cord  or  poison. 
Premeditated  suicides  most  frequently  occur  in  states  cw  long 
continued  dcpressbn.  Such  patients  frequently  devote  their 
attention  to  only  one  method  of  destruction  and  fail  to  avail  them- 
selves  of  others  equally  practicable.  As  a  rule  the  more  educated 
the  patient,  the  mote  ingenious  and  varied  are  the  methods  adopted 
to  attain  die  desired  result. 

The  faculty  of  attention  is  variously  affected  In  the  subjects  of 
insanity.  la  some  the  attention  is  entirely  subjective,  being 
occupied  by  sensations  <rf  misery,  depression  or  sensory  disturb- 
ances. In  others  the  attention  is  objective,  and  attracted  by  every 
accidental  sound  or  movement.  In  most  of  the  eariy  acute  insanities 
the  capacity  of  attention  b  wholly  abdished,  while  in  hebephrenia 
the  stage  <h  exhaustion  which  follows  acute  excitement,  and  the 
condition  known  as  secondary  dementia.  loss  of  the  power  of  at- 
tention is  one  of  the  most  prominent  symptoms.  The  memory  for 
both  recent  and  remote  events  Is  impairea  or  abolished  in  all  acute 
insanities  «^ich  are  characterised  by  confuaon  and  loss  or  impair- 
ment of  oonsciousnesa.  In  the  cxated  stage  of  maiuc-dcpressive 
insanity  it  is  not  uncommon  to  find  that  the  memory  is  abnormally 
active.  Ijoat  of  memory  for  recent  but  not  remote  events  b  char- 
acteristic of  chronic  alcoholism  and  senility  and  even  the  early 
stage  of  general  paialyvs^ 

Of  all  the  functions  of  the  brain  that  of  deep  is  the  most  liable  to 
disorder  in  the  insane.  Sksjcplessncss  is  the  earliest  symptom  in  the 
onset  of  insanity;  it  is  universally  present  in  all  the  acute  forms, 
and  the  return  of  natural  sleep  u  generally  the  first  symptom  of 
recovery.  The  causes  of  sleeplessness  are  very  numerous,  but  in  the 
majority  of  acute  cases  the  sleeplessness  is  due  to  a  state  of  toxaemia. 
The  toxins  act  either  directly  on  the  brain  cells  producing  a  state  of 
irritability  incompatible  with  sleep,  or  indirectly,  producing  physical 
symptoms  which  of  themselves  alone  are  capable  of  preventing  the 
condition  of  sleep  These  symptoms  are  high  arterial  tension  and 
a  rapid  pulse-rate.  The  arterial  tension  of  liealth  ranges  between 
no  and  I20  millimetres  of  mercury,  and  when  sleep  occurs  the 
arterial  tension  falls  and  is  rarely  above  lOO  millimeties.  In  ob- 
servations conducted  by  Bruce  (Scottish  Medical  and  Surgical 
Journal,  August  1900)  on  cases  of  insanity  suffering  from  stcemtess* 
ness  the  arterial  tension  was  found  to  be  as  high  as  140  ana  150 
millimetres.  When  such  sleep  was  obtained  Uie  tension  always 
sank  at  once  to  no  millimetres  or  even  lower.  In  a  few  cases 
sufiering  from  sleeplessness  the  arterial  tension  was  found  to  be 
below  100  millimetres,  accompanied  by  a  rapid  pulse-rate.  Allien 
slee^  set  in,  in  these  cases,  no  alteration  was  noted  in  the  arterial 
tension,  but  the  pulse  was  markedly  diminished. 

Melancholia. — Melancholia  is  a  general  term  applied  to 
all  forms  of  insanity  in  which  the  prevailing  mental  symptom 
is  that  of  depression  and  dates  back  to  the  time  of 
Hippocrates.  Melancholic  patients,  however,  differ 
very  widely  from  one  another  in  their  mental  symptoms, 
and  as  a  consequence  a  perfectly  unwarrantable  series  of  sub- 
divisions have  been  invented  according  to  the  prominence  of 
one  or  other  mental  symptoms.  Such  terms  as  delusional 
melancholia,  resistive  melancholia,  stuporose  melancholia, 
suicidal  melancholia,  religious  melancholia,  &c  have  so  arisen; 
they  are,  however,  more  descriptive  of  individual  cases  than 
indicative  of  types  of  disease. 

So  far  as  our  present  knowledge  goes,  at  least  three  different 
and  distinct  disease  conditions  can  be  described  under  the 
general  term  melanclK^.  These  are,  acute  melancholia, 
excited  melanchoUa  and  the  state  of  depression  occurring  in 
Poiit  ctrculaire  or  alternating  insanity,  a  condition  in  which 
the  patient  is  liable  to  suffer  from  alternating  attacks  of  excite- 
ment and  depression. 

Acute  Mdanckdia  is  a  disease  of  adult  life  and  the  decline 
of  )ilt.  Women  appear  to  be  more  liable  to  be  attacked  than 
men.  Hereditary  predisposition,  mental  worry,  exhausting 
occupations,  such  as  the  sick-nursing  of  relatives,  are  the  chief 
predisposing  causes,  while  the  direct  exciting  cause  of  the  condi- 
tion is  due  to  the  accumulation  in  the  tissues  of  waste  products, 
which  so  load  the  blood  as  to  act  in  a  toxic  manner  <m  the  cells 
and  fibres  of  the  brain. 

The  onset  of  the  disease  is  gradual  and  indefinite.  The 
patient  suffers  from  malaise,  indigestion,  constipatiop  and 
irregular,  rapid  and  fordble  action  of  the  heart.  The  urine 
become  scanty  and  high  coloured.  The  nervous  symptoms 
are  irritability,  sleeplessne»  and  a  feeling  of  mental  confusion. 
The  actual  onset  of  the  acute  mental  symptoms  may  be  sudden, 


and  is  not  infrequently  heralded  by  distres^ng  hinnriiwtKim 
of  bearing,  together  with  a  rise  in  the  body  temperature,  la 
the  fully  developed  disease  the  patient  is  flushed  aiul  the  skia 
hot  and  dry;  the  temperature  is  usually  raised  s*  above  the 
normal  in  the  evening.  The  pulse  is  hard,  rapid  and  oftea 
irregular.  There  is  no  desire  for  food,  but  dryne»  of  tbe  moaik 
and  tongue  promote  a  conditicm  of  thirst.  The  bowcb  are 
constipated.  The  urine  is  scanty  and  frequently  oontaiBS  Urge 
quantities  of  indoxyL  The  blood  shows  no  demcKostrable  de- 
partusp  fiom  the  normaL  The  patient  is  depressed,  tbe  face 
has  a  strained,  anxious  expression,  while  n>ore  or  less  mestxl 
confusion  is  always  present.  TVpical  cases  suffer  from  dis- 
tressing aural  hallucinations,  and  the  function  of  aleq»  is  ia 
abeyance. 

Acute  melancholia  may  terminate  in  recovery  cither  gradnafly 
or  by  crises,  or  the  comiition  may  pass  into  chronidty,  while 
in  a  small  proportion  of  cases  death  occurs  early  in  the  attack 
from  exhaustion  and  toxaemia.  The  acute  stage  of  onset  generally 
lasts  for  from  two  to  three  weeks,  and  within  that  period  the 
patient  may  make  a  rapid  and  sudden  recovery.  The  skia 
becomes  moist  and  perH>uation  is  often  profine.  Luge  qiiaotixies 
of  unne  are  excreted,  which  are  laden  with  vaste  products. 
The  pulse  becomes  soft  and  compressible,  sleep  returns,  and  the 
depression,  mental  confusion  and  halludnations  pass  away. 
In  the  majority  of  imtreated  cases,  however,  recovery  is  much 
mole  gradual.  At  the  end  of  two  or  three  weeks  from  tbe  oascc 
cf  the  attack  the  patient  gradually  passes  into  a  conchtioD  of 
comparative  tranquiUity.  The  skin  becomes  moister,  the  peke 
less  rapid,  and  probably  the  earliest  symptom  of  improvctaess 
is  return  of  sle^.  Halludnations  accompanied  by  4r!hBT*rff 
persist  often  for  weeks  and  months,  but  as  the  patient  improves 
physically  the  mental  symptoms  become  less  and  less  promiocst 

If  the  patient  does  not  recover,  the  physical  symirtoms  ait 
those  of  mal-nutrition,  together  with  chronic  gastric  and  iatcsUBal 
disorder.  The  skin  is  dull  and  earthy  in  appearance,  the  hair 
dry,  the  nails  brittle  and  the  heart's  action  weak  and  fecye. 
MentaUy  there  is  profound  depression  with  delusioas,  and 
persistent  or  recurring  attacks  <A  hallucinations  of  hearing. 
When  death  occurs,  it  is  usually  preceded  by  a  condition  knowa 
as  the  "  typhoid  state."  The  patient  rapidly  passes  into  a  state 
of  extreme  exhaustion,  the  tongue  is  dry  and  cracked,  sordcs 
form  upon  the  teeth  and  lips,  diarrhoea  and  congestion  of  the 
lungs  rapidly  supervene  and  terminate  life. 

TreatmaU, — The  patient  in  the  eariy  stage  of  die  ^wntp  ansc  he 
confined  to  bed  ana  nursed  by  night  as  srell  as  day.  The  food  as 
begin  with  should  be  milk,  diluted  with  hot  water  or  aerated  wsier. 

S'ven  frequently  and  in  small  quantities.  The  large  intesdne  shodd 
I  thoroughly  cleared  out  by  larj^  cneraata  and  kept  tmptf  tqr 
large  normal  siline  cncmata  administered  every  secooa  day.  sleep 
may  be  secured  by  lowerinff  the  blood  pressure  with  half-gaia  6oaa 
of  erythrol-tetra-nitrate.  If  a  h>*pnotic  is  necessary,  as  it  wiB  be 
if  the  patient  has  had  no  natural  sleep  for  two  nights  io  ai 
then  a  full  dose  of  paraldehyde  or  veronal  may  be  pv«a  at 
Under  this  treatment  the  majority  of  cases,  iitreaced  eariy, 
rapidly.  As  the  appetite  returns  great  care  must  be  talaa  that  rhe 
patient  does  not  suddenly  resume  a  full  ordinary  dietary.  A  suddea 
return  to  a  full  dietary  mvariabty  means  a  rciapse.  Which  is  cfsea 
less  amenable  to  treatment  than  the  original  attack.  Toast  dMXjId 
first  be  added  to  the  milk,  and  this  may  be  followed  by  voSSk  padiSs:^^ 
and  farinaceous  foods  in  small  quantities  Any  rise  of  tesBpaacurr 
or  increase  of  pulse-rate  or  tendency  to  sleepleuness  nhonW  be 
regarded  as  a  threatened  relapse  and  treated  acoordiqgly. 

Exdted  Jtldanchclia. — ^Exdted  mdanchdia  b  ahxMist  ravani^V 
a  disease  of  old  age  or  the  dcdinc  of  life,  and  it  attach 
women  with  equal  frequency.  Chronic  gastric  disorders, 
food  and  sleep,  unhealthy  occupations  and  cnvironxecsiSk 
together  with  worry  and  mental  stress,  are  all  man  or  kss 
predisposing  causes  of  the  disease.  The  direct  crating  cisae 
or  causes  have  not  as  yet  been  demonstrated,  but  there  h  so 
doubt  that  the  disease  is  associated  with,  or  caused  by,  a  coodstioa 
of  bacterial  toxaemia,  analogous  to  the  bacter^  tmaraa« 
of  acute  and  chronic  rheumatism. 

The  onset  of  the  disease  is  always  gradual  and  is  aasocxied 
with  mal-nutrition,  loss  of  body  wei^t,  nervousness,  depres- 
sion, loss  of  the  capacity  for  work,  slecplessBesB  and  attacks  «f 
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lestlcsmen.  These  attacks  of  restlessness  become  more  and 
more  marked  as  self-control  diminishes,  and  as  the  depression 
increases  the  disease  passes  the  borderiand  of  sanity. 

In  the  fully  developed  disease  the  appearance  of  the  patient 
b  typical.  The  ejcprcssion  is  drawn,  depressed,  anxious  or 
apprehensive.  The  skin  is  yellow  and  parchment  like.  The 
hair  is  often  dry  and  stands  out  stiffly  from  the  head.  The  hands 
are  in  constant  movement,  twisting  and  untwisting,  picking  the 
skin,  pulling  at  the  hair  or  tearing  at  the  clothes.  The  patient 
moans  continuously,  or  emits  cries  of  grief  and  wanders  aimlessly. 
Mentally  the  patient,  although  depressed,  miserable  and  self- 
absorbed,  is  not  confused.  There  is  complete  consciousness 
except  during  the  height  of  a  paroxysm  of  restlessness  and  de- 
prtasion,  and  the  patient  can  talk  and  answer  questions  deariy 
and  intelligently,  but  takes  no  interest  in  the  environment. 
Some  of  the  patients  suffer  from  delusions,  generally  a  sense  of 
impending  damger,  but  very  few  suffer  from  hallucinations. 

Physically  there  is  loss  of  appetite,  constipation  and  rapid 
heart  action,  a  great  increase  in  the  number  of  the  white  blood 
corpuscles,  particularly  of  the  multinucleated  cells  which  are 
frequently  increased  in  bacterial  infections.  In  the  blood  scrum 
also  there  can  be  demonstrated  the  presence  of  agglutinines 
to  certain  members  of  the  streptococci  group. 

The  course  <rf  the  disease  is  prolonged  and  chronic  The  acute 
symptoms  tend  to  remit  at  regular  intervals,  the  patient  becoming 
more  quiet  and  less  demonstratively  depressed;  but  as  a  rule 
these  remissions  are  extremely  temporary.  Exdted  melancholia 
is  a  disease  characterized  by  repeated  relapses,  and  recoveries 
are  rare  in  cases  above  the  age  of  forty. 

TreatmemL — There  is  no  curative  treatment  for  excited  melan- 
clM^ia.  The  patient  must  be  carefully  nuraed;kept  in  bed  during 
the  exacerbations  of  the  disease  and  treated  with  graduated  doacs 
of  nepenthe  or  tincture  of  opium,  to  secure  some  amelioration  of 
the  acute  cymptoma.  Careiui  dieting,  tonics  and  baths  are  of 
benefit  during  the  remiasioos  of  the  disease,  and  in  a  few  cases  seem 
to  promote  recovery. 

Pclie  drculair*^  or  alternating  insanity,  was  first  described 
by  Fatret  and  Baillarger,  and  more  recently  Kraepelin  has 
consderably  widened  the  conception  of  this  class  of  disease, 
which  he  describes  under  the  term  "manic-depressive  insanity." 
Of  the  two  tem^  (Jolie  dreulaire  and  manic-depressive  insanity) 
the  latter  b  the  more  correct.  Pdie  dradairt  implies  that  the 
disease  invariably  passes  through  a  complete  cyde,  which  descrip- 
tion is  only  applicable  to  very  few  of  the  cases.  Manic-depressive 
insanity  implies  that  the  patient  may  either  suffer  from  excite- 
ment or  depression  which  do  not  neceuarily  succeed  one  another 
in  any  fixed  wder.  As  a  matter  of  fact,  the  majority  of  patients 
who  suffer  from  the  disease  either  have  marked  exdted  attacks 
with  little  or  no  subsequent  depression,  or  marked  attacks  of  de- 
pression with  a  subsequent  period  of  such  slight  exaltation  as 
hardly  to  be  distinguished  from  a  state  of  health. 

Depression  of  the  manic-depressive  variety,  therefore,  may 
cither  precede  or  follow  upon  an  attack  of  maniacal  exdtement, 
or  it  may  be  the  diief  and  only  obvious  symptom  of  the  disease 
and  may  recur  again  and  again.  The  disease  attacks  men  and 
women  with  equal  frequency,  and  as  a  rule  manifests  itsdf  dther 
btc  in  adolescence  or  during  the  decline  of  life.  Hereditary 
predisposition  has  been  proved  to  exist  in  over  50  %  of  cases, 
beyond  which  no  definite  predbposing  cause  b  at  present  known. 
A  oonsderable  number  of  cases  follow  upon  attacks  <^  infective 
disease  such  as  typhoid  fever,  scarlet  fever  or  rheumatic  fever. 
The  actual  exdting  cause  b  probably  an  intestinal  toxaemia 
iA  bacterial  origin;  at  all  events,  mal-nutrition,  gastric  and 
intestinal  iqrmptoms  not  infrequently  precede  an  attack,  and 
the  condition  of  the  blood — the  increase  in  number  in  the 
multinucleated  white  blood  oorpusdes  and  the  presence  of 
agglutinines  to  certain  mcmbeis  of  the  streptococd  group  of 
bacteria — are  symptoms  which  have  been  definitdy  denx>n- 
strated  by  Bruce  in  every  case  so  far  examined. 

If  the  depression  b  the  sequd  to  an  attack  of  exdtement, 
tbe  onset  may  be  very  sudden  or  it  may  be  gradual.  If,  on  the 
other  hand,  the  depression  b  not  the  sequd  of  exdtement,  the 
b  vay  gradual  and  the  patient  complains  of  lassitude, 


incapadty  for  mental  or  physical  work,  loss  of  appetite,  cxm- 
stipation  and  sleeplessness  often  for  months  bdore  the  case  b 
recognized  as  one  of  insanity.  In  the  fully  devdoped  disease  the 
temperature  b  very  rarely  febrile,  on  the  contrary  it  b  rather 
subnormal  in  character.  The  stomach  b  disordered  and  the 
boweb  confined.  The  urine  b  scanty,  turbid  and  very  Ibble  to 
rapid  decompontion.  The  heart's  action  b  slow  and  feeble  and 
the  extremities  become  cold,  blue  and  livid.  In  extreme  cases 
gangrene  of  the  lower  extremities  may  occur,  but  in  all  there  b 
a  tendency  to  oedema  of  the  extremities.  The  skin  b  greasy, 
often  offensive,  and  the  palms  of  the  hands  and  the  soles  of  the 
feet  are  sodden. 

Mentally  there  b  simple  depression,  without,  in  the  majority 
of  cases,  any  implication  of  consdousness.  Many  patients  pass 
through  attack  after  attack  without  suffering  from  halludnations 
or  ddusions,  but  in  rare  cases  hallucinations  of  hearing  and  sight 
are  present.  Ddusions  of  unworthiness  and  unpardonable  sin 
are  not  uncommon,  and  if  once  expressed  are  Uable  to  recur  again 
during  the  course  of  each  succ^ve  attack.  The  disease  b 
prolonged  and  chronic  in  its  course,  and  the  condition  of  the 
patient  varies  but  little  from  day  to  day.  When  the  depression 
fdlows  exdtement,  the  patient  as  a  rule  becomes  fat  and  flabby. 
On  the  other  hand,  if  the  Olness  commences  with  depression-,  the 
chief  physical  symptoms  are  mal-nutrition  and  loss  of  body 
weight,  and  the  return  to  health  b  always  preceded  by  a  return  of 
nutrition  and  a  gain  in  body  weight. 

The  attacks  may  last  from  six  months  to  two  or  three  years. 
The  intervab  between  attacks  may  last  for  only  a  few  weeks 
or  months  or  may  extend  over  several  years.  'During  the  interval 
the  patient  b  not  only  capable  of  good  mental  work  but  may  show 
capadty  of  a  high  order.  In  other  words  thb  form  of  mental 
disorder  does  not  tend  to  produce  dementia;  the  expbnation 
probably  beingthat  between  the  attads  there  b  no  toxaemia. 

rrca/m«fi/.— There  b  no  known  curative  treatment  for  the  de* 
prcsBon  of  manic-depreasive  insanity,  but  the  depression,  the 
sleeplcasneas  and  the  gastric  disorder  are  to  some  extent  mitigated 
by  common  sense  attention  to  the  general  health  of  the  body. 
If  the  patient  b  thin  and  wasted,  then  treatment  is  best  conducted 
in  bed.  The  diet  should  be  bbnd,  consisting  largely  of  milk,  ens 
and  farinaceous  food,  given  in  small  quantities  and  frcqucnUy. 
Defecation  should  be  maintained  bv  enemau,  and  the  skin  kept 
dean  by  daily  warm  baths.  What  »  ol  much  more  importance  b 
the  fact  that  m  some  instances  subsequent  attacks  can  be  prevented 
by  impressing  upon  the  patient  the  necessity  for  attending  to  the 
state  cH  the  ooweb,  and  of  discontinuing  work  when  the  slightest 
symptoms  of  an  attack  present  themselves.  If  these  symptoms 
are  at  all  prominent,  rest  in  bed  b  a  wise  precaution,  butcher-meat 
should  be  discontinued  from  the  dieury  and  a  tome  of  arsenic  or 
quinine  and  add  prescribed. 

Manu.— The  term  mania,  meaning  patliological  deyation 
or  exdtement,  has,  like  the  term  melancholia,  been  applied  to 
all  varieties  of  morbid  mental  conditions  in  which  ^^^^j^^ 
the  prevailing  mental  symptom  b  exdtement  or  eleva-  ^ 
tion.  As  in  mdanchdia  so  in  mania  various  subdivisiona  have 
been  invented,  such  as  ddusional  mama,  religious  mania,  homl- 
ddal  mania,  according  to  the  qxdal  mental  characterbtics  of 
each  case,  but  such  varieties  are.  of  acddental  origin  and  cannot 
be  hdd  to  be  subdivisions. 

Under  the  term  mama  two  distitict  diseased  conditions  can  be 
described,  viz.  acute  mania,  and  the  elcVated  stage  oijelie  cireih 
laire  or  manic-depressive  insanity. 

AaOe  IfaffM.— Acute  mama  b  a  disease  which  attacks  both 
sexes  at  all  ages,  but  its  onset  b  most  prevalent  during  adoles- 
cence and  eariy  adult  life.  Hereditary  predisposition,  physical 
and  mental  exhaustion,  epileptic  seizures  and  childbirth  are  all 
predisposing  causes.  The  direct  exdting  cause  or  causes  are  un- 
known, but  the  physical  sjrmptoms  suggest  that  the  condition 
b  one  of  acute  toxaemia  or  poisoning,  and  the  changes  in  the 
blood  are  such  as  are  consequent  on  bacterial  toxaemia. 

The  onset  b  gradual  in  the  large  majority  of  cases.  Hbtories  of 
sudden  outbursts  of  mania  can  rarely  be  relied  on,  as  the  illness 
is  almost  invariably  preceded  by  loss  of  body  weight,  sleepless- 
ness, bad  dreams,  houlaches  and  ssrmptoms  of  general  malaise, 
sometimes  assodated  with  depression.  The  actual  onset  of  the 
mental  symptoms  themsdves,  however,  are  frequently  sudden. 
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aSectt  not  only  Ihc  miudd  of  the  limbs  and  irunk  but  liao  ihosc 
of  eiprcssion,  w  tbit  the  uiuil  aspect  of  ibe  lice  becomes 
eDtiidji  aliend.  The  tempenlure  is  geoenlly  ili^i]y  febrile. 
Tbe  longuc  ind  lijB  uc  cnckcd  and  dry  through  eicessive 
sboulinc  or  ^leaiiiig.  Tbcre  is  ofuo  no  dE^  Cor  Food  or  drink. 
The  heiit'i  action  ii  npad  and  fotdble.  'nic  ikin  ii  lofc  and 
■noitl.  The  urise  'a  scanty,  luilrid  and  loaded  with  nraiei. 
Tbe  white  btood  coipuKles  per  cubic  millimetre  of  blood  are 
markedly  incnaied,  and  the  blood  Htura  contains  agglntinines 
to  certain  itraim  o(  nreptooicd  vhich  arc  not  present  in  healthy 
poioni.  SenvbQily  to  pain  i9  kst  or  much  impaired.  Such 
patients  will  swing  and  jerk  a  broken  limb  apparently  unaware 
that  it  is  tffokeiL  Sleep  is  alisenl  or  obtained  in  ibort  tnatchcs, 
and  even  when  asleqi  the  patient  is  often  rtstlen  and  talkative 
as  if  the  ditcaie  proccBes  were  still  active 

Mentally  the  patient  is  excited,  idtai  wildly  to.  quite  omfused 
and  unable  to  recognize  time  or  place.   Answers  to  quolions  may 

of  tbe  patient.  The  speech  is  incoherent,  and  for  all  practical 
purposes  the  patient  is  menially  inaccessible.  This  state  of  acute 
ekdtemcnt  lasu  usually  for  two  or  three  weeks,  and  gradually 
passes  into  a  condition  of  chronic  restlessness  and  noise,  in  which 
the  movements  are  more  oxtrdinate  and  purposeful  Tbe  con- 
fusion of  (he  acute  stage  passes  off  and  the  atlcntion  can  be 
more  readily  aLIracled  hut  cannot  be  concentrated  on  any 
subject  for  any  length  of  time.  The  patient  will  now  recogniie 
friends,  hut  the  affections  arc  in  abeyance  and  the  memory  b  de- 
■-.  Theappetite  becomes  insatiable,  but  the  patient  does  not 
^n^wdght-  This  stage  of  subacute  eidtemcnt 
may  lasi  lor  months,  but  as  a  rule  favourable  cases  recover 
within  six  months  from  the  onset  of  the  disease.  A  recovering 
patient  giaduiUy  gains  weight,  sleeps  souodly  at  night  and  has 
periods  of  partial  quicKence  during  the  day,  particularly  in  the 
maminealteragDod  night's  sleep.  Tboe  tudd  intervals  become 
mote  and  more  pmloogcd  and  finally  pass  into  a  state  of  sanity. 
Some  cases  on  (he  other  band,  after  the  acute  symptoms  dedine, 
remain  confused,  and  this  state  of  confusion  nuylast  for  months; 
by  EOme  alienists  it  is  described  as  secondary  stupor. 

The  syiiq>tonis  detailed  above  are  tbiee  typical  of  an  attack 
such  as  is  most  Irequently  met  with  in  adult  OSes.  Acute  mania, 
however,  is  a  disease  which  presents  itself  m  various  forms. 
Adolescent  cases,  tor  instance,  very  commonly  aufier  from  re- 
current attacks,  and  the  recurrent  form  of  the  disease  is  also  to 
be  met  with  in  adults.  The  recurrent  form  at  the  onset  doa  not 
differ  in  symptoms  from  that  already  dcsmbed.  but  the  course 
of  tbe  attack  is  shorter  and  more  acute,  so  that  the  patient 
after  one  or  two  weeks  of  acute  eici(ement  rapidly  improves, 
the  mental  symptoms  pass  off  and  the  patient  is  apparently 
perfectly  recovered.  An  eiaminilion  of  the  Wood,  however, 
reveals  the  fact  that  the  patient  is  still  suffering  from  some 
disorder  of  the  system,  inasmuch  as  the  white  blood  corpusdes 
remain  increased  above  tbe  average  of  health.  Subwquent 
attacks  of  eidtement  come  on  without  any  obvious  provocatioD. 
The  pulse  becomes  fast  and  the  face  flushed.  The  patient 
frequently  complains  of  fullness  in  (he  head,  rin^ng  in  the  ears 
and  a  Inn  of  apperite.  Sleeplfsmess  is  an  invariable  symptom- 
&elf<ontrt:4  is  generally  lost  suddenly,  and  (he  patient  rapidly 
panes  into  a  slate  of  delirious  eidteraent,  (o  recover  again,  appar- 
ently, in  tbe  couise  of  a  few  weeks.  Recnrrent  mania  might 
therefore  be  regarded  as  a  prolonged  toaa 
intervals  by  outbursts  of  ddirious  exdtemc 
(he  majority  of  cases  ends  in  recovery.  In  i 
the  recovery  is  gradual.  In  the  recurrent  cases  (he  intervals 
between  attacks  become  longer  and  the  attacks  less  severe  unl 
(hey  finally  ceaje.  In  such  recovered  cases  vciy  frequently 
persis(ent  increase  in  the  number  of  the  while  blood  coipusdt 
'udipenistiiig  for  a  period^  two  or  three  yeanof  a^iaKiiily 


die,  eihsusied  by  the  tiMt- 
ol  the  eidtemsit  and  inahitity  to  otxain  rest  by  tbe  nnnl 
process  of  sleep.  When  death  dots  amr  in  this  way  tbe  paiioi 
almwt  invariaUy  passta  into  the  typhoid  state. 

idue  of  such  cases  became  chronic,  and  duomcity 
lariably  means  subsequent  dementia.     The  chncic 

;idtctnenl  in  which  (he  pa(ient  bectunes  dirty  isi 
:  in  habits  and  liable  from  dme  (o  time  to  exaocrbi- 
c  mental  symptoms.  Offidnitous  oburvatjoo  cd  tix 
blood  made  in  such  cases  over  a  period  eitending  foe  werks 
reveals  tbe  fact  that  the  kucocytoab,  if  repraeoted  i>  chir 
'  rm,  shows  a  regular  sequence  of  events.  Just  piioc  to  the  carie 
an  exaccrhation  the  leucocytobis  s  ' 
creasQ  in  severity  (he  Icucocytosis  en 
iprovemcnt  sets  in  (here  may  be  a  i 
and  then  a  subsequent  fall;  but  this  fall  rar^  reads  tlv 
normal  line.  In  other  cases,  which  pass  into  dimuoty.  a  stale 
of  persistent  delusion,  rathei  than  ddtemcnt,  is  the  fHTraihag 
mental  characteristic,  and  (hesf  cases  mav  at  leLurieul  icteTvah 
noisy  and  dangerous. 

■ual. — Acute  nunia  can  only  be  tnMa)  ea  Man!  Kacs. 
'^  "  ttageof  ontet  tbe  patieiit  sbould  be  pkaced  in  bed. 

,  l^is  diOcutty  tan  be  sM  <r< 


possible,  and  if  a  drug  must 

"^c  tafcst  and  mon  cvrtain.  unless  the  palient  a 

len  chloral  aod  broniide  is  probably  a  bctia-  lei 

Tkc  Eiaalcd  Slap  ef  Fciic  Ciradairt  m 
tntanily. — As  previously  mcntiooed  in  the  descr^itiqii  U  tie 
depressed  stage  of  this  mental  disorder,  tbe  disease  is  equ' 
prone  to  attack  men  and  women,  gmenlly  during  late  wUescn 
or  in  early  ndult  life,  and  in  a  few  easel  first  appears  dmint  t 
decline  of  life.  Hereditary  predisposition  BOdoobledty  fiiji 
large  part  as  a  predispoang  cause,  aiui  afta  tbat  b  said  it 
di^cult  to  aaign  any  other  d  ^  ~ 


physical  health- 
The  earliest  symptoms 
The  patient  changes  in  character,  generally  fat  tbe  w< 
sober  man  becomes  intemperate.  Hie  steady  maj 
:kleB  speculation.  There  ii 
seek  the  SDoeCy  of  inferion  and  t«  ignore  (he 
ttionalitica  of  fife  and  decency.  The  dr^a 
ertravagant  and  vulgar  and  the  qieecb  kaid,  faoasild 
and  obscfne.  These  symptoms 
period  before  some  acddnrtal  cJrcunntsBce  oe  socoe  < 
usually  eitnvagant  departure  from  tbe  lavs  and  ci 


The  Symplon 


I  puUic  a 

of  (he  fully  devfkfied  disease  diffo*  in  tk^er 
ID  dinerent  cases.  The  face  is  often  flushed  and  the  maL«a 
unnaluraL  There  is  constant  reatlessoesa.  steady  kai  <A  tuif 
weight,  and  sleepletsocss.  In  very  acute  attacks  (hm  ct 
frequcndy  symptoms  of  gastric  disorder,  while  in  otbB  cm 
(be  appetite  is  enormous,  grooa  and  perverted.  The  levjjL|i<JBi 
is  above  (bit  iHiuIly  met  Willi  in  beilth,  and  tbe  iacmv  in  ibt 
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cariy  stages  is  due  to  the  relative  and  absolute  incRaae  In  the 
multinucleated  or  polymorphonuclear  leucocytes.  The  hyper- 
leuooQrtosa  is  not,  however,  so  high  as  it  is  in  acute  mania,  and 
upon  re^very  taking  place  the  Ieu<9)cyt08ia  always  falls  to 
normal.  In  the  serum  of  over  80%  of  cases  there  are  present 
aggjitttinines  to  certain  strains  of  streptococci,  which  agglutinines 
axe  not  present  in  the  serum  of  healthy  persons.  The  changes 
In  the  urine  are  those  which  one  would  ejq>ect  to  find  in  persons 
losing  weight;  the  amount  of  nitrogenous  output  is  in  excess  of 
the  nitrogen  ingested  in  the  food. 

MentaJly  there  is  always  exaltation  rather  than  excitement, 
and  when  excitement  is  present  it  is  never  of  a  delirious  nature, 
that  is  to  say,  the  patient  is  cognizant  of  the  surroundings,  and 
the  qiedal  senses  are  abnormally  acute,  particularly  those  of 
sight  and  hearing.  Hallucinations  and  delusion  are  sometimes 
present,  but  many  cases  pass  through  several  attacks  without 
exhibiting  either  of  these  classes  of  symptoms.  The  patient 
is  always  garrulous  and  delighted  to  make  any  chance  acquaint- 
ance the  confidant  of  his  most  private  affairs.  The  mood  is 
sometimes  expansive  and  benevolent,  interruption  in  the  flow 
of  talk  may  suddenly  change  the  subject  of  the  conversation  or 
the  patient  may  with  equal  suddenness  fly  Into  a  violent  rage, 
use  foul  and  obscene  language,  ending  with  loud  laugliter  and 
protestations  of  eternal  friendship.  In  other  words  the  niental 
processes  are  easily  stimulated  and  as  easily  diverted  into  other 
channels.  The  train  oi  thought  is,  as  it  were,  constantly  being 
changed  by  accidental  associations.  Although  consciousness 
is  not  impaired,  the  power  of  work  is  abolished  as  the  attention 
cannot  be  directed  continuously  to  any  subject,  and  yet  the 
patient  may  be  capable  of  writing  letters  in  which  facts  and 
fiction  are  most  ingeniously  blendeid.  A  typical  case  will  pass 
throu^  the  emotions  of  joy,  sorrow  and  rsge  in  the  course  of  a 
few  minutes.  The  memory  is  not  impaired  and  is  often  hyper* 
acute..  The  speech  may  be  ramUing  but  is  rarely  incoherent. 

The  course  of  the  attack  is  in  some  cases  short,  lasting  for  from 
one  to  three  weeks,  while  in  others  the  condition. lasts  for  years. 
The  patient  remains  in  a  state  of  constant  restlessness,  both  of 
body  and  mind,  untidy  or  absurd  In  dress,  noisy,  aiporous, 
vindictive,  boisterously  happy  or  virulently  abusive.  *As  timt 
passes  a  change  sets  in«  The  patient  sleeps  better,  beg^  to  lay 
on  flesh,  the  sudden  mental  fluctuations  become  less  marked 
and  finally  disappear.  Many  of  these  patients  remember  every 
detail  of  their  lives  during  the  state  of  elevation,  and  many  are 
acutely  ashamed  of  their  actions  auring  this  period  of  their 
illness.  As  a  sequel  to  the  attack  of  elmtion  there  is  usually 
an  attack  of  depression,  but  this  is  not  a  necessary  sequel. 

The  majority  of  patients  recover  even  after  years  of  illness, 
but  the  attacks  are  always  liable  to  recur.  .  Even  recurrent 
attacks,  however,  leave  behind  them  h'ttle  il  any  mental  impair- 
ment. 

TnaimenL — General  attention  to  the  health  of  the  body,  and  an 
abundance  of  nourishine  food,  and,  where  neonaary.  toe  use  of 
•cdatives  Mich  as  bromide  and  sulphonal,  sum  up  the  treatment  of 
the  elevated  stage  of  manic-depresstve  insanity.  In  Germany  it  is 
(he  custom  to  treat  such  cases  in  continuous  warm  baths,  extending 
•omctirocs  for  weeks.  The  use  of  warm  baths  of  several  hourr 
durataon  has  not  proved  satisfactory. 

Dblusional  iNSANXTY.^Considerable  confusion  exists  at 
the  present  day  regarding  the  term  delusional  insanity.  It  is 
not  correct  to  define  the  condition  as  a  disease  in  which 
fixed  delusions  dominate  the  conduct  and  are  the 
chief  mental  symptom  present.  Such  a  definition 
would  include  many  chronic  cases  of  melancholia  and  mania. 
AH  patients  who  suffer  from  attacks  of  acute  insanity  and  who 
do  not  itoover  tend  to  become  delusional,  and  any  attempt 
to  indude  and  describe  such  cases  in  a  group  by  them- 
selves and  term  them  delusional  insamty  is  inadmissible.  The 
fact  that  delusional  msanity  has  been  described  under  such 
various  terms  as  progressive  systematized  insanity,  mania  of 
persecution  and  grandeur,  monomanias  of  persecution,  unseen 
agency,  grandeur  and  paranoia,  indicates  that  the  disease!  is 
obscure  in  its  origin,  probably  passing  through  various  stages, 
and  in  some  instances  having  b^  confused  with  the  terminal 


^tages  of  mania  and  melancholia.    If  this  is  admitted,  then 
probably  the  best  description  of  the  disease  is  that  given  by ' 
V.  Msgnan  under  the  term  of  "systematized  ddusional  insanity," 
and  it  may  be  accepted  that  many  cases  conform  very  closely 
to  Magnan's  description. 

The  disease,  occurs  with  equal  frequency  m  men  and  women, 
and  in  the  majority  of  cases  commences  during  adolescence 
or  early  adult  life.  Tlie  universally  accented  predi^x)sing  cause 
is  hereditary  predisposition.  ■  As  to  the  exdtlng  causes  nothing 
is  known  beyond  the  fact  that  certain  forms  of  disease,  closely 
resembling  delusional  insanity,  are  apparently  associated  or 
caused  by  chronic  alcoholism  or  occur  as  a  sequel  to  syphilitic 
infection.  In  the  vast  majority  of  case^  tlie  onset  is  lost  in 
pbscurity,  the  patient  only  drawing  attention  to  the  disraied 
condition  by  insane  conduct  after  the  delusional  state  is  definitely 
established*  The  friends  of  such  persons  frequently  affirm  that* 
the  patient  has  always  been  abnormaL  However  this  may  be, 
there  is  no  doubt  Uuit  in  a  few  cases  the  onsetls  acute  and 
closely  resembles  the  onset  of  acute  melancholia.  The  patient 
is  depressed,  confused,  suffers  from  hallucinations  of  hearing  wad 
there  are  disturbances  of  the  bodily  health.  There  is  generally 
mal-nutrition  with  4yspepsia  and  vague  neuralgic  pains,  often 
referred  to  the  heart  and  intestines.  Even  at  this  stage  the 
patient  may  labour  under  delusions.  These  aaite  attacks  are  of 
short  duration  and  the  patient  apparently  reooven,  but  not 
uncommonly  both  hallurinarions  and  delusions  persist,  althoug|i 
they  may  be  concealed. 

The  second  or  delusional  stage  sets  in  very  gradually.  This  i§ 
the  stage  in  which  the  patient  most  frequently  comes  under 
medical  examination.  The  appearance  is  always  peculiar  and 
unhealthy.  The  manner  is  unnatural  and  may  suggest  a  state  of 
suspicion.  The  nutrition  of  the  body  is  below  par,  and  the  patient 
frequently  complains  of  indefinite  symptoms  of  malaise  referred 
to  the  heart  and  abdomen.  The  heart's  action  is  often  weak  and 
irregular,  but  beycAid  these  symptoms  there  are  no  tptdal 
characteristic  symptoms. 

Mentally  thoe  may  be  depression  when  the  patient  is  sullen  and 
uncommunicative.  It  will  be  found,  however,  that  he  always 
suffers  from  hallucinations.  At  first  hallucinations  of  hearing 
are  the  most  prominent,  but  later  all  the  special  senses  may  be 
implicated.  These  hallucinations  constantly  annoy  the  patient 
and  are  always  more  troublesome  at  night.  Voices  make  aocusa- 
tkms  through  the  walls,  floors,  roofs  or  door.  Faces  appear  at  the 
window  and  make  grimaces.  Poisonous  gases  are  pumped  into 
the  room.  Electricity,  Rfintgen  rays  and  marconigrams  play 
through  the  walls,  llie  food  is  poisoned  or  consists  of  filth.  In 
many  cases  symptoms  of  visceral  discomfort  are  supposed  to  be 
the  restilt  of  ni|^t^  surgical  operations  or  sexual  assaults.  All 
these  persecutions  are  ascribed  to  unknown  persons  or  to  some 
known  person,  sect  or  dass.  Under  the  influence  of  theqe  sensory 
disturbances  the  patient  may  present  symptoms  of  angry  exdte- 
ment,  impulsive  violence  or  of  carefully-thought-out  schemes  of 
revenge;  but  the  self-control  may  be  such  that  although  the 
symptoms  are  concealed  the  behaviour  is  peculiar  and  unreason- 
able. It  is  not  uncommon  to  find  that  such  patients  can  converse 
rationally  and  take  an  intelligent  intere^  in  their  environments, 
but  the  implication  of  the  capadty  of  judgment  is  at  once  apparent 
whenever  tbe  subject  of  the  persecutions  is  touched  upon. 

All  cases  of  ddusicmal  insanity  at  this  stage  are  dangerous  and 
their  actions  are  not  to  be  dq)ended  upon.  Assaults  are  common, 
houses  are  set  on  fire,  threatening  letters  are  written  and  accusa- 
tions are  made  which  may  lead  to  much  worry  and  trouble  before 
the  true  nature  of  the  disease  is  realized. 

This,  the  second  or  persecutory  stage  of  ddusional  insanity,  may 
persist  throui^  life.  The  patient  bwomes  gradually  accustomed 
to  the  sensory  disturbances,  or  possibly  a  certain  amount  of  ment^ 
enfeeblement  sets  in  which  reduces  the  mental  vigour.  In  other 
cases,  the  disease  goes  on  to  what  Magnan  calls  the  third  stage  or 
stage  of  grandiose  ddusions.  The  onset  of  this  stage  is  in  some 
cases  gradual.  The  patient,  while  invdghing  against  the  persecu- 
tions, hints  at  a  possible  cause.  One  man  is  an  inventor  and  his 
enemies  desire  to  deprive  him  of  the  results  of  his  inventkms* 
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Another  is  the  oghtftd  heir  to  a  peence,  of  wluch  he  Is  to  be 
depived.  Women  frequently  believe  themselves  to  be  abducted 
prinoeases  or  he«s  to  the  throne.  Others  of  both  sezes,  even 
moce  ambitious,  assume  divine  attributes  and  proclaim  them- 
selves Viixin  Maiys;  Gabxiels,Holy  Ghosts  and  Messiahs.  Cases 
are  recorded  in  which  the  delusions  of  grandeur  vrere  of  sudden 
onset,  the  patient  going  to  bed  peiseaited  and  miserable  and 
rising  the  following  morning  elated  and  grandiose.  In  this  stage 
the  hallucinations  persist  but  appear  to  change  in  character  and 
become  pleasant.  The  king  hnrs  that  arrangements  are  being 
made  for  his  oi»onation  and  waits  quietly  for  the  event.  The 
angd  Gabriel  sees  visions  in  the  heavens.  The  hdrs  and  heiresses 
read  of  their  prospective  movements  in  the  court  columns  of  the 
daily  papers  aiod  are  much  soothed  thereby.  In  short,  no  delusion 
is  too  grotesque  and  absurd  for  such  patients  to  believe  and 


Cases  of  drinsional  insanity  never  become  demeifted  in  the  true 
sense  of  the  word,  but  their  mental  state  mi(|jht  be  described  ^  a 
dream  in  whidi  an  imaginary  emtracr  obliterates  the  eq>eriences 
of  their  past  lives. 

r»sailneiil.— No  treatment  inflnenoes  Uie  course  of  die  diseaje. 
During  the  stage  of  penecution  such  jiatientB  are  a  danger  to  them" 
they  not  infrequently  commit  suidde,  and  to  toeimppoaed 
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penecutocs,  whom  they' frequently  aaaault  or  ocnerwiae  annoy. 

Kaxatomxa. — ^This  dueaae,  so  called  on  account  of  the  ^mptom 
of  muscular  tpaam  or  rigidity  which  is  |»esent  during  certain  of 
its  stages,  was  first  described  and  named  by  K.  L. 
KaWhaiim  in  1874.  Many  British  alienists  refuse  to 
aooq>t  katatonia  as  a  distinct  disease,  but  as  it  has 
been  aooq>ted  and  further  daborated  by  such  an  authority  as 
E.  Kraepelin  reference  to  it  cannot  be  avoided. 

Katatonia  attacks  women  jnore  .frequently  than  men,  and  is 
easentJaUy  a  disease  of  adkdescence,  but  typical  cases  occasionally 
occur  in  adults.  Hereditary  pcedisposttion  is  present  in  over  50% 
of  the  cases  and  is  the  chief  [Medisposing  cause.  Childbirth,  worry, 
physical  strain  and  mental  shocks  are  all  advanced  as  secondary 
|»edisposing  causes.  The  disease  is  one  of  .gradual  onset,  with 
loss  of  physical  and  mental  energy.  Probably  the  eariiest  mental 
symptom  is  the  onset  of  aural  halludnatiMis.  Toi  convenience  of 
description  the  disease  may  be  divided  into  (i)  the  stage  of  onset; 
(a)  the  stage  <^  stupor;  (3)  the  stage  of  excitement. 

Thesymptomsof  the  stage  of  onset  are  disorders  of  the  alimentary 
tract,  such  as  loss  of  appetite,  vomiting  after  food  and  obstinate 
constipation.  The  pulse  is  rapid,  irregular  and  intermittent. 
The  skin  varies  between  extreme  dryness  and  drenching  perspira- 
tions. In  women  the  menstrual  function  is  suppressed.  At  un- 
certain intervals  the  skeletal  muscles  are  thrown  into  a  condition 
of  ripdity,  but  this  symptom  does  not  occur  invariably.  The 
instincts  of  cleanliness  are  in  abeyance,  owing  to  the  mental  state 
of  the  patient,  and  as  a  result  these  case^  are  inclined  to  be  wet 
and  dirty  in  their  habits. 

Mentidly  there  is  great  confusion,  vivid  hallucinations,  which 
apparently  come  on  at  intervals  and  are  of  a  terrifying  nature,  for 
the  patient  of  ten.becomes  frightened,  endeavours  to  hide  in  comers 
or  escape  by  a  window  or  door.  A  very  common  history  of  such  a 
case  prior  to  admission  is  that  the  patient  has  attempted  suicide 
by  jumping  out  of  a  window,  the  attempt  being  in  reality  an  un- 
consdous  effort  on  the  part  of  the  patient  to  escape  from  some 
imaginary  danger.  During  these  attacks  the  skin  pours  with 
perspiration.  The  patient  is  oblivious  to  his  surroundings  and  is 
mentally  inaccessible.  In  the  intervals  between  these  attacks 
the.  patient  may  be  conscious  and  capable  of  answering  simple 
questions.  This  acute  stage,  in  which  sleep  is  abolished,  lasts  from 
a  few  days  to  four  or  six  weeks  and  then,  generally  quite  sud- 
denly, the  patient  passes  into  the  state  of  stupor.  In  some  cases 
a  sharp  febrile  attack  accompanies  the  onset  of  the  stupor,  whfle 
in  others  this  symptom  is  absent;  but  in  every  case  examined 
by  Bruce  during  the  acute  stage  there  was  an  increase  in  the 
number  of  the  white  blood  corpuscles,  which,  just  prior  to  the 
onset  of  stupor,  were  sometimes  enormously  increased;  the  in- 
crease being  entirely  due  to  multiplication  of  the  multinudeated 
or  polymorphonudnr  leuqKytes. 


In  the  second  or  sh^Qiose  stage  of  the  disease  tbs 
are  characteristic  The  patient  lies  in  a  state  ol 
placidity,  generally  with  the  eyes  shut.  Consdonsaca 
entirely  abolished,  and  many  of  the  patients  gjve  — »""^*^*"^ 
evidence  that  they  underhand  what  is  being  said  in  thor 
presence.  Any  effort  at  passive  movement  of  a  limb  immeiSaidlj 
sets  up  muscular  resistance,  and  throu^iout  this  sUig^  the 
stemomastoid  and  the  abdominal  musdes  are  move  or  less  in  a 
state  of  over-tension,  which  is  increased  to  a  condition  <rf  rigidity 
if  the  patient  is  interfered  with  in  any  way.  This  symptom  of 
lestiveness  or  negativism  is  one  of  the  charactoistics  of  tke 
disease.  The  patient  resists  while  being  fed,  washed,  dressed  aad 
undressed,  and  even  the  normal  stimufi  which  in  a  healthy  man 
indicate  that  the  bladder  or  rectum  require  to  be  emptied  aic 
resisted,  so  that  the  bladder  may  become  distended  and  the  lover 
bowel  has  to  be  emptied  by  wirmata.  The  temperatnre  is  low, 
often  subnormal,  the  pulse  b  small  and  weak,  and  the  extrackirs 
cold  and  livid.  Thb  ^mptom  is  probably  due  in  some  part  to 
spasm  of  the  terminal  arteriolea.  Mentally  the  symptoms  are 
negative.  Though  conscious,  the  patient  cannot  be  9M  to  speak 
and  i^ipaiently  b  oblivious  to  i^iat  b  passing  around.  Upeo 
recovery,  however,  these  cases  can  often  recount  inridrnrs  vluch 
occurred  to  them  during  thdr  Ulness,  and  may  also  state  that 
they  laboured  under  some  delusion.  Coinridmfly  with  the 
onset  of  the  stup<»  sleep  returns,  and  many  cases  sleep  for 
the  greater  'part  of  the  twenty-four  hours.  The  dmatioB  <tf 
the  stuporose  state  is  very  variable.  In  some  cases  it  lasts  for 
weeks,  in  others  for  months  or  years,  and  may  be  the  termiaal 
stage  of  the  disease,  tne  patient  gradually  sinking  into  debaratia 
or  making  a  recovery.  The  third  stage  or  stage  of  nritnnrK 
comes  on  in  many  cases  during  the  stage  of  stupor:  the  stages 
overlap;  whUe  in  others  a  distinct  interval  of  oonvalesoenoe  may 
intervene  between  the  termination  <rf  the  stupor  and  the  eeaet 
<^  the  exdtement.  The  exdtement  is  characteiiaed  by  sodden 
ifflpulave  actions,  rhythmical  repetition  of  words  and  sooadi 
(verbigerati<»),  and  by  rhythmi^  movements  of  the  body  or 
UmbSfSuch  as  swaying  the  whole  frame,  nodding  the  head,  swiac- 
ing  the  arms,  or  walking  in  drdes.  The  patient  may  be  ahooioidhf 
mute  in  this  stage  as  in  the  stage  of  stupor.  Others  again  aie 
very  noisy,  singing,  shouting  or  abusive.  The  speech  is  staccato 
in  character  and  incoherent.  Physically  the  patient,  who  dicn 
gains  weight  in  the  stage  of  stupor,  again  becomes  thin  and 
haggard  in  appearance  owing  to  the  incessant  restleasnes 
sleeplessness  which  characterise  the  stage  of  ezdtemeBt. 
patient  may,  during  the  stage  of  onset,  die  throng 
or  acddentally  and  unconsciously  commit  suicide  nsnaliy  by 
leaping  from  a  window.  During  the  stuporose  stage  symptoacB  of 
tubercular  disease  of  the  lungs  may  commence.  All  the  adoiesceat 
insane  axe  peculiariy  liable  to  contract  and  die  from  tubenn^ 
disease.  Acddental  suidde  b  also  liable  to  occur  during  tkis 
stage.  The  stage  of  exdtement,  if  at  aD  prokmged,  iavariahly 
ends  in  dementia.    According  to  Kraepelin  15%  of  the 


recover,  37  make  partial  recoveries,  and  60%  becooK 

less  demented. 

TftoiKUiit.—no  treatment  at  rests  or  mverts  the  cocrae  of  aata  Ipim  i 
and  the  acute  symptoa»  of  the  disease  as  they  arise  mnat  be  tresad 
on  hospital  prindples. 


Hebzfhxenia.— This  is  a  disease  of  adolescence  (Gr.  |df) 
which  was  first  described  by  Hecker  and  Kahlbanm  aad 
recently  by  Kraepelin  and  other  foreign  wo^en. 
Hebephrenia  is  not  yet  recognised  by  British  alirnwK, 
The  descriptions  oi  the  disease  are  indcfimte  and 
confusing,  but  there  are  some  grounds  for  the  bdief  thai  sock 
an  entity  does  exist,  althou^  it  is  probably  toon  correct  to  say 
that  as  yet  the  symptoms  are  very  imperfectly  wndentood 
Hebephroiia  is  always  a  disease  of 
occurs  during  adult  hfe.  It  attacks  women 
than  men,  and  according  to  Kahlbanm  hereditary  peedispcsitMn 
to  insanity  is  present  in  over  50%  of  the  cases  attacked.  The 
onset  of  the  disease  is  invariably  associated  with  two  symptoma 
On  the  physical  side  an  arrested  or  ddayed  dcvdopamit  sal 
w  the  mental  a  gradual  faOuxe  of  the  power  of  atteiitjaa  and 
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concentrated  thought.  The  onset  of  the  condition  is  always 
gradual  and  the  symptoms  which  first  attract  attention  are 
DientaL  The  patient  becomes  rcstlesi,  ia  unable  to  settle  to 
work,  becomes  solitary  and  peculiar  in  habits  and  sometimes 
dissolute  and  mischievous.  As  the  disease  advances  the  patient 
becomes  more  and  more  enfeebled,  laughs  and  mutters  to  himself 
and  wanders  aimlessly  and  without  object.  There  is  no  natural 
curiosity,  no  interest  in  life  and  no  desire  for  occupation.  Later, 
delusions  may  appear  and  also  hallucinations  of  hearing,  and 
under  their  influence  the  patient  may  be  impulsive  and  violent. 
Physically  the  subjects  are  always  badly  developed.  The 
temperature  is  at  times  slightly  elevated  and  at  intervals  the 
white  blood  corpuscles  are  markedly  increased.  The  menstrual 
function  in  women  is  suppressed  and  both  male  and  female 
cases  are  addicted  to  masturbation.  According  to  Kraepelin 
5%  of  the  cases  recover,  15%  are  so  far  relieved  as  to  be  able 
to  live  at  home,  but  are  mentally  enfeebled,  the  remaining  80% 
become  hopelessly  demented.  The  patients  who  recover  fre- 
qtiently  show  at  the  onset  of  their  disease  acute  symptoms, 
such  as  mild  excitement,  slightly  febrile  temperature  and  quick 
pulse-rate.  When  recovery  does  take  plaw  there  is  marked 
improvement  in  development.  The  subjects  of  hebephrenia 
are  peculiarly  liable  to  tubercular  infection  and  many  die  of 
phthisis. 

There  is  no  special  treatment  for  hebephrenia  beyond  attention 
to  the  general  health. 

Insantiy  tollowxno  xtpon  Injukizs  to  the  Bbain,  or 
Apoplexies  ok  Ttmovis  or  Arterial  Degeneration,  (a) 
Traumatic  Insanity. — ^Insanity  following  Uows  on  the  head 
is  divided  into  (i)  the  forms  in  which  the  insanity  immedi- 
ately follows  the  accident;  (a)  the  form  in  which  there 
is  an  intermediate  prodromat  stage  characterised  by 
strange  conduct  and  alteration  in  disposition;  and 
(3)  in  which  the  mental  symptoms  occur  months  or  yean  after 
the  accident,  which  can  have  at  most  but  a  remote  pre- 
disposing  causal  relation  to  the  insanity.  The  cases  which 
immediately  succeed  injuries  to  the  head  are  in  all  respects 
similar  to  confusional  insanity  after  operations  or  after  fevers. 
There  is  generally  a  noisy  incoherent  delirium,  accompanied  by 
hallucinations  of  sight  or  of  hearing,  and  fleeting  unsystematized 
delusions.  The  physical  symptoms  present  all  the  features  of 
severe  nervous  shock. 

In  those  cases  in  which  there  is  an  intervening  prodromal 
condition,  with  altered  character  and  diqMsition,  there  is  usually 
a  more  or  less  severe  accidental  implication  of  the  cwrtex  cerebri, 
cither  by  depression  of  bone  or  local  hemorrhage,  or  meningitic 
sub-inflammatory  local  lesions.  Most  of  the  cases  during  the 
prodromal  stage  are  sullen,  morose  or  suq>icious,  and  indifferent 
to  their  friends  and  surroundings.  At  the  end  of  the  prodromal 
stage  there  most  usually  occurs  an  attack  of  acute  mania  of  a 
furious  impulsive  kind.  The  cases  which  for  many  years  after 
injury  are  said  to  have  remained  sane  will  generally  be  found 
upon  examination  and  inquiry  to  exhibit  symptoms  of  hereditary 
degeneration  or  of  acquired  degeneracy,  which  may  or  may  not 
be  a  consequence  of  the  accident. 

The  most  common  site  of  vascular  lesion  is  one  of  the  branches 
of  the  middle  cerebral  artery  within  the  sylvian  fissure,  or  of  one 
of  the  smaller  branches  of  the  same  artery  which  go  directly  to 
supply  the  chief  basal  ganglia.  When  an  artery  like  the  middle 
cerebral  or  one  of  its  branches  becomes  either  through  rupture 
or  blocking  of  its  lumen,  incapable  of  performing  its  function  of 
supplying  nutrition  to  important  cerebral  areas,  there  ensues 
devitality  of  the  nervous  tissues,  frequently  followed  by  softening 
and  chronic  inflammation.  It  is  these  secondary  changes  which 
give  rise  to  and  maintain  those  peculiar  mental  aberrations  known 
as  post-apoplectic  insanity. 

Various  characteristic  physical  symptoms,  depending  upon 
the  seat  of  the  cerebral  lesion,  are  met  with  in  the  course  of  this 
form  of  insanity.  These  consist  of  paraplegias,  hemiplegias  and 
muscular  contractures.  Speech  defects  are  very  common, 
being  doe  either  to  the  enfeebled  mental  condition,  to  paralysis 
of  the  nerve  supplying  the  muscles  of  the  face  and  tongue, 


or  to  aphasia  caused  by  implication  of  those  parts  of  the 
cortex  which  are  intimately  associated  with  the  faculty  of 
speech.  Mental  symptoms  vary  considerably  in  different  cases 
and  in  accordance  with  the  seat  and  extent  of  the  lesion.  There 
is  almost  always  present,  however,  a  certain  degree  of  mental 
enfeeblement,  accompanied  l^  loss  of  memory  and  of  judgment, 
often  by  mental  confusion.  Another  very  general  mental 
symptom  is  the  presence  of  emotionalism  which  loids  the  patient 
to  be  affected  either  to  tears  or  to  laughter  upon  trifling  and 
inadequate  occasions. 

Cerebral  tumours  do  not  necessarily  produce  insanityl  Indeed 
it  has  been  computed  that  not  one  half  of  the  cases  become 
insane.  When  insanity  a|^>ears  it  is  met  with  in  all  degrees 
varying  from  slight  mental  dulness  up  to  complete  dementia, 
and  from  mere  moral  perversion  up  to  the  most  intense  form 
of  maniacs!  excitement.  On  the  physical  side  the  various 
symptoms  of  cerebral  tumour  such  as  coma,  ataxia,  paralysis, 
headache,  vomiting,  optic  neuritis  and  epileptiform  convulsions 
are  met  with.  All  forms  of  so-called  moral  changes  and  of 
changes  of  disposition  are  met  with  as  mental  symptoms  and 
all  the  ordinary  forms  of  insanity  may  occur  in  varying  in- 
tensity; but  by  far  the  most  common  mental  change  occurring 
ixr  connoion  with  cerebral  tumour  is  a  progressive  enfeeble- 
ment of  the  intelligence,  unattended  with  any  more  harmful 
symptoms  thajn  mental  deterioration  which  ends  in  complete 
dementia. 

(6)  Arterial  Degmeration, — ^Arterial  degeneration  is  a  common 
cause  of  mental  impairment,  especially  of  that  form  f«^,^ 
of  mental  affection  known  as  "Early"  dementia. dto» to 
It  also  predisposes  to  embolism   and  thrombosis,  ^i-Awiiir 
which  often  results,  in   the  paralytic  and  aphasic^ 
groups  of  nerve  disturbance,  and  which  are  always' 
accompanied  by  more  or  less  marked  xnt^erenoe  with  noHkial 
cerebral  action. 

The  commonest  seat  for  atheroma  of  the  cerebral  vessels  is  the 
arteries  at  the  base  of  the  brain  and  their  main  branches,  especi- 
ally the  middle  cerebraL  As  a  general  rule  the  other  arteries 
of  the  cerebrum  are  not  implicated  to  the  same  extent,  although 
in  a  not  inconsideraUe  number  of  cases  of  the  disease  all  the 
arteries  of  the  brain  may  participate  in  the  change.  When  this 
is  so,  we  obtain  those  definite  symptoms  of  slowly  advancing 
dementia  commencing  in  late  middle  life  and  ending  in  complete 
dementia  before  the  usual  period  for  the  appearance  of  senile 
dementia.  The  same  appearances  are  met  with  in  certain  patients 
who  have  attained  the  age  in  which  senile  changes  in  the  arteries 
are  not  unexpected.  As  a  rule  atheroma  in  the  cerebral  vessels 
is  but  a  part  of  a  general  atheroma  of  all  the  arteries  of  the  body. 
Atheroma  is  common  after  middle  life  and  increases  in  frequency 
with  age.  The  chief  causes  are  syphilid,  ^coholism,  the  gouty 
and  rheumatic  diatheses  and  above  all  Bright 's  disease  of  the 
kidneys.  Perhaps  certain  forms  of  Bright's  disease,  owing  to  the 
tendency  to  raise  the  bk>od  pressure,  are  of  all  causes  the  most 
common. 

It  is  not  easy  to  say  to  what  extent,  alone,  the  arteriosclerosis 
b  effectual  in  inducing  the  gradual  failure  of  the  mental  powen, 
and  to  what  extent  it  is  assisted  in  its  operation  by  the  action  on 
the  brain-cells  of  the  general  toxic  substances  which  give  rise 
to  the  arterial  atheroma.  In  any  case  thpre  can  be  no  question 
that  the  gradual  mechanical  diminution  of  the  blood-supply  to 
the  cortex  caused  by  the  ocdusion  of  the  lumen  of  the  arteries 
is  a  factor  of  great  importance  in  the  production  of  mental 
incapacity. 

General  'Paralysis  of  tbe  Insane  (syn.  GenersI  Paralysis, 
demetaia  paralytica^  progressive  dementia)  is  a  disease  character- 
ised by  symptoms  of  progressive  degeneration  of  the 
central  nervous  system,  more  particxdarly  of  the  motor 
centres.  The  disease  is  almost  invariably  fatal. 
Apparent  recoveries  do  very  occasionally  occur,  though  this 
is  denied  by  the  majority  of  alienists.  The  disease  is  in  every 
case  associated  with  gradually  advancing  mental  enfeeble- 
ment, and  very  frequently  is  complicated  by  attacks  of  mental 
disease. 
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General  luuralysis,  which  Is  a  very  oomimm  disease,  was  fiist 
ncogohnA  in  France;  it  was  identified  by  J.  £.  D.  Esquirol, 
and  further  described  and  elaborated  1^  A.  L.  J.  Bayle,  Delaye 
and  J.  L.  Calmeil,  the  latter  giving  it  the  name  ii  paralysie 
giniraU  des  alUnis. 

As  first  described  by  the  earlier  writers  the  disease  was  re- 
garded as  being  invariably  associated  with  delusions  of  grandeur. 
At  the  present  day  this  description  does  not  apply  to  the 
majority  of  cases  admitted  into  a^lums.  The  change  may  be 
explained  as  being  either  due  to  an  alteration  in  the  type  of  the 
disease,  or  more  probably  the  disease  is  better  understood  and 
more  frequently  diagnosed  than  formerly,  the  diagnoas  being 
now  entirely  dependent  on  the  phyacal  and  not  on  the  mental 
sympt<Hns.  This  latter  may  also  be  the  explanation  why  general 
paralysis  is  much  more  common  at  the  present  day  in  British 
asylums  than  it  was.  The  total  death-rate  from  this  disease  in 
English  and  Scottish  asylums  rose  from  ijaz  in  1894  to  1795  in 
1904. 

General  paralysis  attacks  men  much  more  frequently  than 
women,  and  occurs  between  the  ages  of  35  and  50  years.  It  is 
essentially  a  disease  of  town  life.  In  asylums  which  draw  their 
patients  from  country  districts  in  Scotland  and  Ireland,  the 
disease  is  rare,  whereas  in  those  which  draw  their  p(^u]ation  from 
large  cities  the  disease  is  extremdy  common. 

Considerable  diversity  of  opinion  exists  at  present  regarding 
the  causation  of,  general  paralyas.  Hereditary  prcdi^wsition 
admittedly  plays  a  very  small  part  in  its  causation.  Tliere  is, 
however,  an  almost  universal  agreement  that  the  disease  is 
essentially  the  result  of  toxaemia  or  poisoning,  and  that  acquired 
or  inherited  syphilitic  infection  is  an  important  predisposing 
factor.  A  history  of  syphilitic  infection  occurs  in  from  70  to 
90%  of  the  patients  affected.  At  first  it  was  hdd  that  general 
paralysis  was  a  late  syphilitic  manifestation,  but  as  it  was  found 
that  no  benefit  followed  the  use  of  anti-syphilitic  remedies  the 
theory  was  advanced  that  general  paralysis  was  a  secondary 
auto-intoxication  following  upon  syphilitic  infection.  The  latest 
view  is  that  the  disease  is  a  bacterial  invasion,  to  which  syphilis, 
alcoholism,  excessive  mental  and  physical  strain,  and  a  too 
exclusively  nitrogenous  diet,  only  act  as  prediqiosing  causes. 
This  latter  theory  has  been  recently  advanced  and  elaborated  by 
Ford  Robertson  and  McRae  of  Edinburgh 

Whatever  the  cause  of  general  paralyus  may  be,  the  disease  is 
essentially  progressive  in  character,  marked  by  frequent  re- 
missions and  so  typical  in  its  physical  symptoms  and  pathology 
that  we  regard  the  bacterial  theory  with  favour,  although  we  are 
far  from  satisfied  that  the  actual  causative  factor  has  as  yet  been 
discovered. 

For  descriptive  purposes  the  disease  is  most  conveniently 
divided  into  three  stages, — called  respectively  the  first,  second 
and  third, — but  it  must  be  understood  that  no  clear  line  of. 
demarcation  divides  these  stages  from  one  another. 

The  onset  of  general  paralysis  is  slow  and  gradual,  and  the 
earliest  symptoms  may  be  either  physical  or  mentaL  The 
disease  may  commence  either  in  the  brain  itself  or  the  spinal  cord 
may  be  primarily  the  scat  of  lesion,  the  brain  becoming  affected 
secondarily.  When  the  disease  origmatcs  in  the  spinal  cord  the 
symptoms  are  similar  to  those  of  locomotor  ataxia,  and  it  is  now 
believed  that  general  paralysis  and  locomotor  ataxia  are  one  and 
the  same  disease;  in  the  one  case  the  cord,  in  the  other  the  brain, 
being  the  primary  seat  of  lesion.  The  early  physical  symptoms 
are  generally  motor.  The  patient  loses  energy,  readily  becomes 
tired,  and  the  capacity  for  finely  co-ordinated  motor  acts,  such 
as  are  required  in  playing  games  of  skill,  is  impaired.  Transient 
attacks  of  partial  paralysis  of  a  hand,  arm,  leg  or  one  adcof  the 
body,  or  of  the  speech  centre  are  not  uncommon.  In  a  few  cases 
the  special  senses  are  affected  early  and  the  patient  may  complain 
of  attacks  of  dininess  of  vision  or  impairment  of  hearing.  Or  the 
symptoms  may  be  purely  mental  and  affect  the  hi^est  and  most 
recently  acquired  attributes  of  man,  the  moral  sense  and  the 
faculty  of  self-control.  The  patient  then  becomes  irritable, 
bursts  into  violent  passions  over  trifles,  changes  in  character  and 
"^"biis,  frequently  takes  alcohol  to  excess  and  behaves  in  an 


extravagant,  foolish  manner.  Theft  is  often  committed  in  thii 
stage  and  the  thefts  are  characterized  by  an  open,  porpoRfess 
manner  of  commission.  The  memory  is  impaired  and  the  patieat 
is  easily  influenced  by  othen,  that  is  to  say  he  twrrmicf  f  adle. 
In  other  cases  a  wild  attack  of  sudden  excitement,  following  opca 
a  period  of  restlessness  and  slccplfwnfs$  may  be  the  first  symptosa 
which  attracts  attention.  Whatever  the  mode  o£  onset  the 
physical  symptoms  which  charartrrise  the  disease  come  oe 
sooner  or  later.  The  speech  is  slurred  and  the  facial  muscles  lose 
their  tone,  giving  the  ^ice  a  flattened  expression.  The  mnsoilar 
power  is  impaired,  the  gait  is  straddling  and  the  patient  swaysco 
turning.  /Jl  the  muscles  of  the  body,  but  parUculariy  those  <A 
the  tongue,  upper  lip  and  hands,  which  are  most  hi^y  icfitr- 
vated,  present  the  symptom  of  fine  fibrillary  trcooffs.  The 
pupils  become  irregular  in  outline,  often  unequal  in  size  and  dibcr 
one  or  both  fail  to  react  normally  to  the  stimuli  of  H^A,  or  of 
accommodation  for  near  or  distant  vision.*. 

As  the  disease  advances  there  is  greater  exdtafaOity  and  1 
tendency  to  emotionalism.  In  classifal  cases  the  gencnl 
exaltation  of  ideas  becomes  so  great  as  to  lead  the  patient  to  the 
commission  of  insanely  extravagant  acts,  such  as  purchases  oi 
large  numbera  of  useless  articles,  or  of  lands  and  htmses  far  beyacd 
his  means,  numerous  indiscriminate  prc^iosals  <^  marriage,  the 
suggestion  of  utterly  absurd  commeric^  schemes,  or  attexaf<s 
at  feat9  beyond  his  physical  powers.  The  mental  symptoms,  ia 
short,  axe  very  amilar  to  those  of  the  devated  stage  of  maxsk- 
depressive  insanity. 

Delusions  of  the  wildest  character  may  also  be  presenL  The 
patient  may  believe  himself  to  be  in  possession  of  w»tn;«w»«  of 
money,  to  be  tmsurpassed  in  strength  and  agility,  to  be  a  great 
and  overruling  genius,  and  the  recipient  of  the  highest  hooocn. 
This  grandiose  condition  is  by  no  means  present  in  every  case  iiid 
is  not  in  itself  diagnostic  of  the  disease.  But  mental  fsdi::y, 
pladd  contentment,  complete  loss  of  judgment  and  afiection  for 
family  and  friends,  with  impaired  memory,  are  symp&ccs 
tmivosally  present.  As  the  disease  advances  the  moGor 
symptoms  become  more  prominent.  The  patient  has  great 
difficulty  in  writing,  misses  letten  out  of  worcb,  words  oat  of 
Sentences,  and  writes  in  a  large  laboured  hand.  The 
becomes  hituous.  The  speech  is  diflkult  and  the  facial 
are  thrown  into  marked  tremors  whenever  any  attcmpC  tx  speech 
is  made.  The  voice  changes  in  timbre  and  becoDMS  hl^b-pitched 
and  monotonous.  The  gait  li  weak  and  uncertain  amd  the  re- 
flexes are  exaggerated.  In  the  first  stage  the  patient,  threack 
restlessness  and  sleeplessness,  becomes  thin  and  haggard.  As  the 
second  stage  approaches  sleep  returns,  the  patienJt  lays  on  flesh 
and  becomes  puffy  and  unhealthy  in  appearance.  The  mectal 
symptoms  are  marked  by  greater  facility  and  enfecMemcBt,  wtik 
the  paralysb  of  all  the  musdcs  steadily  advances.  TImc  patiect 
is  now  peculiariy  liable  to  what  are  called  congestive  seiAS4tA  ce 
epileptiform  attacks.  The  temperature  rises,  the  face  bennres 
flushed  and  the  skin  moist.  Twitchings  are  noticed  in  a  land  er 
arm.  These  twitchings  gradually  spread  until  they  may  in^c^lT 
the  whole  body.  Tht  patient  b  now  unconscxMS,  lathed  ia 
perspiration,  whidi  is  offensive.  The  bowds  and  bbddcr  essp'y 
themselves  reflexly  or  become  distended,  and  bedsores  axe  ve^ 
liable  to  form  over  the  heels,  elbows  and  back.  CoQgcsxKx 
seizures  frequently  last  for  days  and  may  prove  fatal  or,  oc  i^r 
other  hand,  the  patient  may  have  recurrent  attacks  and  ii^Zy 
die  of  exhaustion  or  some  accidental  disease,  sacbaspekevau^.-L. 
In  the  second  stage  of  the  dttease  the  piatient  eats  greedily,  and  u 
the  food  is  frequently  swallowed  unmasticated,  choking  is  doc  is 
uncommon  accident.  The  special  senses  of  taste  and  snx!!  vt 
also  much  disordered.  We  have  seen  a  case  of  general  parah^ 
in  the  second  stage  drink  a  glass  of  quinine  and  water  aider  ibe 
impression  that  he  was  drinking  whisky. 

The  third  stage  of  the  disease  is  characterized  by  sfecplesscss 
and  rapid  loss  of  body  weight.  Mentally  the  patient  hecctses 
quite  demented.  On  the  physical  side  the  paralysis  adww-n 
rapidly,  so  that  the  patient  becomes  bed-ridden  and 
Death  may  occur  as  the  result  of  exhanstion,  or  m 
seizure,  or  of  some  intercurrent  illness. 
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The  duration  of  the  disease  »  between  eighteen  months  and 

three  yeats,  although  it  has  been  known  to  persist  for  seven. 

No  curative  measures  have  10  far  proved  of  any  avail  in  the 
treacment  of  general  paralysis. 

iNSAMirv  ASSOCiATBD  WITH  EPILEPSY.— The  term  "  epileptic 
insanity/'  which  has  for  many  yean  been  in  common  use,  is 
now  regarded  as  a  misnomer.  There  is  in  short  no 
such  disease  as  epileptic  insanity.  A  brain,  however, 
which  is  so  unsuble  as  to  exhibit  the  sudden  discharges 
of  nervous  energy  which  arc  known  as  epileptic  seizures,  is 
prone  to  be  attacked  by  insanity  also,  but  there  is  no  form  of 
mental  disease  exclusively  associated  with  epilepsy.  Many 
epileptics  suffer  from  the  disease  for  a  lifetime  and  never  exhibit 
symptoms  of  insanity.  The  majority  of  patients,  however,  who 
suffer  from  epilepsy  are  liable  to  exhibit  certain  mental  symptoms 
which  are  regarded  as  characteristic  of  the  disease.  Some  suffer 
from  recurrent  attacks  of  depression,  ill-humour  and  irritability, 
which  may  readily  pass  into  violence  under  provocation.  Others 
are  emotionally  fervid  in  religious  observances,  though  sadly 
deficient  in  the  practice  of  the  religious  life.  A  third  class  are 
liable  to  attacks  of  semi-consciousness  which  may  either  follow 
upon  or  take  the  pbcc  of  a  seizure,  and  during  these  attacks 
actions  are  performed  automatically  and  without  consciousness 
on  the  part  of  the  patient. 

When  epileptics  do  become  insane  the  insanity  is  generally 
one  of  the  forms  of  mania.  Either  the  patient  suffers  from  sudden 
furious  attacks  of  excitement  in  which  consciousness  is  entirely 
abolished,  or  the  mania  is  of  the  type  of  the  elevated  stage  of 
folic  circulaire  (manic-depressive  insanity)  and  alternates  with 
periods  of  deep  depression.  In  the  elevated  period  the  patient 
shows  exaggerated  self-esteem,  with  passionate  outbursts  of 
anger,  and  periods  of  religious  emotionalism.  While  in  the 
stage  of  depression  the  patient  b  often  actively  suicidal. 

Epileptic  patients  who  suffer  from  recurrent  attacks  of 
delirious  mania  are  liable  to  certain  nervous  symptoms  which 
indicate  that  not  only  are  the  motor  centres  in  the  brain 
damaged,  but  that  the  motor  tracts  in  the  spinal  cord  are  also 
affected.  The  gait  becomes  awkward  and  laboured,  the  feet 
being  lifted  high  off  the  ground  and  the  legs  thrown  forward  with 
a  jerk.  The  tendon  reflexes  are  at  the  same  time  exaggerated. 
These  symptoms  indicate  descending  degeneration  of  the  motor 
tracts  of  the  cord. 

If  the  mental  attacks  partake  of  the  character  of  elevation  or 
depression  the  mental  functions  suffer  more  than  the  motor. 
These  patients,  in  course  of  time,  become  delusional,  enfeebled 
and  childish,  and  in  some  cases  the  enfeeblement  ends  in  complete 
dementia  of  a  very  degraded  type. 

Where  insanity  is  superadded  to  epilepsy  the  prognosis  is 
unfavourable. 

IkSANITY   ASSOOATZD    with    or   caused    by   AlCOHOUC  AMD 

Drug  Intoxication.— The  true  r6le  of  alcoholic  indulgence  in 
the  production  of  insanity  is  at  present  very  imperfectly 
understood.  In  many  cases  the  alcoholism  is  merely  a 
sjrmptom  of  the  mental  disease — a  result,  not  a  cause. 
In  others,  alcohol  seems  to  act  purely  as  a  predisposing  factor, 
breaking  down  the  resistance  of  the  patient  and  disordering  the 
metabolism  to  such  an  extent  that  bodily  disorders  are  en- 
gendered which  produce  well-marked  and  easily  recognized 
mental  symptoms.  In  others,  again,  alcohol  itself  may  possibly 
act  as  a  direct  toxin,  disordering  the  functions  of  the  brain. 
In  the  latter  class  may  be  included  the  nervous  phenomena  of 
drunkenness,  which  commence  with  excitement  and  confusion 
of  ideas,  and  tenninate  in  stupor  with  partial  paralysis  of  aD  the 
muscles.  Certain  brains  whid),  either  throu^  innate  weakness 
or  as  the  result  of  direct  injury,  have  become  peculiarly  liable 
to  toxic  influences,  under  the  influence  of  even  moderate  quan- 
tities of  alcohol  pass  into  a  state  closely  resembling  delirious 
rnania,  a  state  commonly  spoken  of  as  mania  a  poin. 

Delirium  Tremens. — Delirium  tremens  is  the  form  of  mental 
cJborder  most  commonly  associated  with  alcoholic  indulgence 
in  the  lay  mind.  Considerable  doubt  exists,  however,  as  to 
whether  the  disease  v^  directly  or  secondarily  the  result  of 
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alcoholic  poisoning.  Much  evidence  exists  in  favour  of  the  latter 
supposition.  Delirium  tremens  may  occur  in  persons  who  have 
never  presented  the  symptom  of  drunkenness,  or  it  may  occur 
weeks  after  the  patient  has  ceased  to  drink  alcohol,  and  in  such 
cases  the  aaual  exciting  cause  of  the  disease  may  be  some 
accidental  complication,  such  as  a  severe  accident,  a  surgical 
operation,  or  an  attack  of  pneumonia  or  erysipelas. 

The  early  symptoms  are  alwajrs  physical.  The  stomach  is 
disordered.  The  desire  for  food  is  absent,  and  there  may  be 
abdominal  pain  and  vomiting.  The  hands  are  tremulous,  and 
the  patient  is  unable  to  sleep.  At  this  stage  the  disease  may  be 
checked  by  the  administration  of  an  aperient  and  some  sedative 
such  as  bromide  and  chloral.  The  mental  symptoms  vary 
greatly  in  their  severity.  In  a  mild  case  one  may  talk  to  the 
patient  for  some  time  before  discovering  any  mental  abnormality, 
and  then  it  will  be  found  that  confusion  exists  regarding  his 
position  and  the  identity  of  those  around  him,  while  the  memory 
is  also  impaired  fot  recent  events.  Hallucinations  of  sight  and 
hearing  may  be  present.  The  hallucinations  of  sight  may  be 
readily  induced  by  pressure  upon  the  eyeballs.  If  the  symptoms 
are  more  acute  they  usually  come  on  suddenly,  generally  during 
the  evening  or  night.  The  patient  becomes  excited,  suffers  from 
vivid  hallucinations  of  sight  and  hearing  which  produce  great 
fear,  and  these  hallucinations  may  be  so  engrossing  as  to  render 
him  quite  obUvious  to  the  environment.  The  hallucinations  of 
sight  are  characterized  by  the  false  sense  impressions  taking  the 
forms  of  animals  or  insects  which  surround  or  menace  the  patient. 
Visions  may  also  appear  in  the  form  of  flames,  goblins  or  fairies. 
The  hallucinations  of  hearing  rarely  consist  of  voices,  but  are 
more  of  the  nature  of  whistlings,  and  ringings  in  the  ears,  shouts, 
groans  or  screams  which  seem  to  fill  the  air,  or  emanate  from  the 
walls  or  floors  of  the  room.  All  the  spedal  senses  may  be  affected, 
but  sight  and  hearing  are  always  implicated.  Delirium  tremens 
is  a  short-lived  disease,  generally  running  its  course  in  from  four 
to  five  days.  Recovery  is  always  preceded  by  the  return  of  the 
power  of  sleep. 

The  patient  must  be  carefully  nursed  and  constantly  watched, 
as  homicidal  and  suicidal  impulses  are  liable  to  occur  under  the 
terrifying  influence  of  the  hallucinations.  The  food  should  be 
concentrated  and  fluid,  given  frequently  and  in  small  quantities. 

Chronic  Alcohciic  Insanity. — Almost  any  mental  disorder  may 
be  associated  with  chronic  alcoholism,  but  the  most  characteristic 
mental  symptoms  are  delusions  of  suspicion  and  persecution 
which  resemble  very  closely  those  of  the  persecution  stage  of 
S3rstematized  delusional  insanity.  The  appearance  of  the  patient 
is  bloated  and  heavy;  the  tongue  is  furred  and  tremulous,  and 
symptoms  of  gastric  and  intestinal  disorder  are  usually  present. 
The  gait  is  awkward  and  dragging,  owing  to  the  partial  paralysis 
of  the  extensor  muscles  of  the  lower  Umbs.  All  the  skeletal 
muscles  are  tremulous,  particularly  those  of  the  tongue,  lips 
and  hands.  The  common  sensibility  of  the  skin  is  disordered  so 
that  the  patient  complains  of  sensory  disturbances,  such  as 
tinglings  and  prickings  of  the  skin,  which  may  be  interpreted 
as  electric  shocks.  In  some  cases  the  mental  symptoms  may 
be  concealed,  but  delusions  and  hallucinations,  particularly 
haUudiUitions  of  sight  and  hearing,  are  very  commonly  present. 
The  delusions  are  often  directly  the  outcome  of  the  physical 
state;  the  disordered  stomach  suggesting  poisoning,  and  the 
disturbances  of  the  special  senses  being  interpreted  as  various 
forms  of  persecution.  The  patient  hears  voices  shouting  fold 
abuse  at  him;  all  his  thoughts  are  read  and  repeated  aloud; 
electric  shocks  are  sent  through  him  at  night ;  gases  are  pumped 
into  his  room.  Sexual  delusions  are  very  common  and  frequently 
affect  marital  relations  by  arousing  suspicions  regarding  the 
fidelity  of  wife  or  husband;  or  the  delusions  may  be  more  gross 
and  take  the  form  of  belief  in  actual  attempts  at  sexual  mutila- 
tions.   The  memory  is  always  impaired. 

Patients  who  in  addition  to  chronic  alcoholism  are  also  insane 
are  always  dangerous  and  liable  to  sudden  and  apparently 
causeless  outbursts  of  violence. 

Di^itfmojiia.— Dipsomania  is  a  condition  characterized  by 
recurrent  or  periodic  attacks  of  an  irresistible  craving  for 
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stimulants.  The  general  bodily  condition  has  a  great  deal  to 
do  with  the  onset  ci  the  attack,  that  is  to  say,  the  patient  is  more 
liable  to  an  attack  when  the  bodily  condition  is  low  than  when  the 
health  is  good.  The  attacks  may  be  frequent  ot  recur  at  very 
long  intervals.  They  generally  last  for  a  few  weeks,  and  may 
be  complicated  by  symptoms  of  exdtement,  delusions  or 
hallucinations. 

rrcolmeii/ consists  in  attention  to  the  geneial  health  between 
attacks,  with  the  use  of  such  tonics  as  anenic  and  stnrchnine. 
During  the  attack  the  patient  should  be  confined  to  bed  and  treated 
with  sedatives. 

Morphinism,— 'Thit  morphia  habit  is  most  commonly  con- 
tracted by  persons  of  a  neurotic  constitution.  The  mental 
symptoms  assodated  with  the  disease  may  arise  either  as  the 
result  of  anoverdose>  when  the  patient  suffers  from  hallucinations, 
confusion  and  mild  delirium,  frequently  assodated  with  vomiting. 
On  the  other  hand,  mental  symptoms  very  similar  to  those  of 
delirium  tremens  may  occur  as  the  result  of  suddenly  cutting 
off  the  supply  of  morphia  in  a  patient  addicted  to  the  habit. 
Finally,  chronic  morphia  intoxication  produces  mental  symptons 
very  similar  to  those  of  chronic  alcoholism.  This  latter  condition, 
characterized  by  ddusions  of  persecution,  mental  enfeeblement 
and  loss  of  memory,  is  hopelessly  incurable.  The  patient  is 
always  thin  and  anaemic  on  account  of  digestive  disturbances. 
There  is  weakness  or  slight  paralysis  of  the  lower  limbs,  and  the 
skeletal  musdes  are  tremulous. 

TreatmetU. — The  .quantity  of  the  drug  used  must  be  gradually 
reduced  until  it  is  finally  discontinued,  and  during  treatment  the 
patient  must  be  confined  to  bed. 

Senils  Insanity. — States  of  mental  enfeeblement  are  always 
the  result  of  failure  of  development  or  of  structural  changes  in 
the  cortical  grey  matter  of  the  brain.  If  the  enfeeble^ 
ment  is  due  to  failure  of  development  or  brain  damage 
occurring  in  early  life,  it  Is  spoken  of  as  idiocy  or 
imbecility.  Every  form  of  insanity  which  occurs  after  a 
certain  period  of  life  is  apt  to  be  regarded  by  some  observers 
as  senile,  but  although  the  failing  mental  power  may  colour 
the  character  of  the  symptoms  it  cannot  be  regarded  as  correct 
to  designate,  for  instance,  a  recurrent  form  of  mania  as  senile 
merely  because  it  necessarily  manifests  itself  in  a  subject  who 
has  lived  into  the  senile  period.  On  the  other  hand,  many  persons 
first  suffer  from  mental  derangement  at  an  advanced  period  of 
life-  without  at  the  same  time  manifesting  any  marked  failure 
of  mental  power,  while  others  only  manifest  their  insanity  as  a 
result  of  the  decay  of  their  mental  faculties. 

From  this  statement  it  will  be  seen  that  senile  insanity  is  a 
complex  of  different  conditions,  some  of  them  accompanied  by 
dementia,  others  without  dementia. 

Senile  Dementia  is  distinguished  occasionally  into  "  senile  " 
properly  so  called,  and  "  presenile  "  dementia,  which  supervenes 
at  middle  age  or  even  earlier. 

The  occurrence  of  dementia  is  sometimes  preceded  by  an 
acute  hallucinatory  phase,  accompanied  by  mania  or  melancholia; 
but  as  a  general  rule,  in  the  presenile  cases,  by  neurasthenia, 
indifference,  and  mental  apathy  which  extends  to  a  disregard 
for  the  ordinary  conventions  and  the  means  of  subsistence. 

It  has  pithily  been  remarked  that  the  age  of  a  man  is  the  age 
of  his  blood-vessels.  The  two  conditions  of  senile  and  presenile 
dementia  cannot  therefore  be  separated  sdentifically.  From 
a  clinical  point  of  view,  however,  the  two  are  distinguishable 
in  so  far  as  their  symptoms  arc  concerned,  for  the  presenile  cases 
are  more  complete  and  the  process  of  dementia  achieves  its 
consummation  earlier  and  quidcer,  while  in  the  senile  the  gradual 
disease  of  the  arteries  and  the  slow  decay  of  the  mental  faculties 
offer  a  different  background  for  the  manifestation  of  mental 
symptoms.  Moreover,  the  senile  patients  more  frequently 
present  symptoms  of  recurrent  attacks  of  acute  insanity,  a  more 
pronounced  emotionalism,  and  a  greater  tendency  to  restlessness 
at  night.  The  presenile  cases,  on  the  other  hand,  except  at  the 
commencement  of  their  malady,  arc  usually  free  from  acute  and 
troublesome  symptoms  and  present  chiefly  an  apathetic  indif- 
ference and  irresponsiveness  on  the  mental  side,  and  on  the 


physical  side  a  neurasthenic  and  enfeebled  bodOy  sute.   la 
both  conditions  memory  is  greatly  impaired. 

Added  to  senile  dementia  there  is  often  found  a  oonditioo  d 
mania  or  melancholia  or  even  of  systematized  dduwnal  insaniy 
The  chief  symptoms  of  the  maniacal  attacks  are  the  great  motcr 
restlessness  and  exdtement,  which  arc  worst  during  the  eight 
time.  Sleep  is  almost  always  seriously  disturbed,  and  lit 
patients  rapidly  become  exhausted  unless  carefully  mused  and 
tended.  The  actions  of  senile  maniacs  are  often  poeiile  laJ 
foolish,  and  they  may  exhibit  impulses  of  a  homicidal,  soicdAi 
or  sexual  character.  The  melancholic  cases  are  also  extrexrtiy 
restless,  and  their  emotion  is  loudly  expressed  in  an  uncontrcILbk 
manner.  They  of  ten  have  ddusions  of  persecution.  Their  cro 
and  groans  have  an  automatic  charaaer,  as  if  the  patient,  tho'.tb 
compelled  to  utter  them,  did  not  experience  the  mental  pain  irhi^ 
he  expressed.  They  also,  many  of  them,  eat  thdr  food  raveooi.:^  > . 
although  a  few  obstinately  refuse  it.  The  senile  dduaioBa]  om 
may  manifest  any  of  the  classical  forms  of  paranoia  describtd 
above,  but  their  delusions  are  of  a  rudimentary  and  luifici::^^ 
type.  The  most  common  of  all  senile  ddusions  is  that  they  ut 
bdng  robbed.  They  therefore  often  hide  their  small  valuatlfs 
in  comers  and  out-of-the-way  places,  and  as  thdr  memcrks  uc 
very  defective  they  are  afterwards  unable  to  find  them.  Others 
who  live  alone,  barricade  their  doors  and  try  to  prevent  any  «.  at 
entering  for  fear  of  thieves.  Ddusions  of  ambition  in  strLc 
subjects  are  usually  of  a  very  improbable  and  childish  diaraccr. 
Hallucinations  are  generally  present  in  the  sei&ile  delusional  casci. 

The  treatment  of  senile  insanity  is  from  the  medica]  point  of  \->e* 
not  hopeful;  it  resolves  itself  ui^ly  into  instructiooa  for  csRiJ 
nursing,  suitable  feeding,  and  the  protection  of  the  patient  frcaa  ifl 
the  physical  dangers  to  which  he  may  be  exposed. 

Statistic*. — The  statistics  of  lunacy  are  merely  of  iatcfcst  fitMQ  a 
sociological  point  of  view;  for  under  that  term  are  compriKd  a9 
forms  of  insanity.  It  is  needless  to  produce  tal4e»  iDiMtzativr  of 
the  relative  numbers  of  lunatics  in  the  various  countries  of  Eorcpe, 
the  systems  of  registration  bdng  so  unequal  in  their  woridng  as  to 
affora  no  trustworthy  basu  of  comparison. 

Even  in  Great  Bntain,  where  the  systems  are  oioce  perfect  tias 
in  any  other  country,  the  tables  published  in  the  Blue  Bocks  of  tbe 
three  countries  can  only  be  regarded  as  approximately  corrert.  thr 
difficulty  of  registering  all  cases  of  lunacy  being  insuperable,  t'^ 
the  1st  of  January  1907,  according  to  the  leturm  made  to  the 
offices  of  the  Commissionen  in  Lunacy,  the  numbers  of  Icaaaa 
stood  thus  on  the  registers: — 


England  and  Wales 
Scotland  .     . 

Ireland      .     .     . 


Gtoes  total 


Males. 


57.176 
B.594 

12.254 


78,024 


Females. 


66^12 

8.999 
11.300 


87,111 


Taca!». 


123^ 
17.JW 
23.554 


165.135 


These  figures  show  the  ratio  of  lunatics  to  100.000  ol  tbe 
tion  to  be  354  in  England  and  Wales,  312  in  Scotland,  and  5}9  j: 
Ireland. 


Numbers  of  Lunatics  on  the  tst  of  January  of  the  yean  18 
inclusive,  according  to  Returns  made  to  me  Omces  of  d 
■missioners  in  Lunacy  for  En^and  and   RUes.  St 
Ireland. 


rgC7-f  ^  t 
dbr  Om^ 


England 

Years. 

and 
Wales. 

Scotland. 

Inbnd. 

1858 

•  • 

5.823 

«  • 

1859 

36.76a 

6,072 

•  * 

i860 

38,058 

6.273 

*  • 

1861 
1862 

39.647 
41.129 
43.118 

8.055 

1863 

6.386 

iJUa 
8.272 

1864 

44.795 

6.422 

1865 
1866 

45.950 

6.533 

!-?f5 

49!o86 

6.730 
6.888 

8.964 

1867 
1868 

8.962 

51.000 

7.055 

9/186 

1869 

53.177 

7JIO 

9454 
lo^oia 

1870 

54.713 

7.571 

1871 

56.755 

7.729 

10.257 

1872 

58,640 

7.849 

10.767 
10.958 

1873 

60.296 

7.982 
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Yean. 

Englaod 
and 
Wales. 

Scotland. 

Ireland. 

1874 

60.037 

8,069 

11,326 

1875 

63.793 
64,916 

8.335 

11,583 

1876 

im 

11.777 

.'US 

66.636 

12,133 

X 

9,624 

13,380 
13.^85 
13,819 

71,191 

1881 

73."3 

10,013 

13.063 

1883 
1883 

S 

10,355 
10,510 

**3'42 

'?* 

10,739 
10.918 

11,187 

14,088 

188$ 
1886 

^^ 

14,279 
14,590 

1887 

80.891 

11,309 
11.609 

14.703 

1888 

82.643 

15,263 

1889 
1890 

|a? 

11.954 
12.301 

15.685 
16,159 

1891 

I5:SI 

12.595 

16.351 

1893 

13.799 
13,058 

16.688 

1893 

89,8aa 

17.124 
17,276 

1894 

92,067 

13.300 
13.853 
14,093 

'g 

96!446 

17.665 
18,357 

\^ 

99,365 
101.973 
105.086 
106.611 

H.500 
14.906 

18.966 
19.590 

1899 
1900 

\i:m 

30,304 
30,863 

1901 

"07.944 

\i^ 

al.169 

1902 

1 10.713 

31.630 

1903 

>  13.964 

16.658 

33.138 

1904 

"7.199 

16.894 

23,794 
22.996 

1905 

t906 

119,839 

17,241 

131,979 
123.988 

17.450 

23.365 

1907 

J7.593 

23.554 

TTiere  b  thus  an  increased  ratio  in  England  and  Wales  of  lunatics 
to  the  population  (which  in  1859  was  19.686,701 »  and  in  1907  was 
estimated  at  X4,945.6oo)  of  iSd-S  per  100,000  as  against  3^'8,  and 
in  Scotland  of  157  as  against  Ai3  per  100,000.   The  Irish  n^ures  on 
the  same  basis  nave  increased  from  130*^  in  1863  to  538*1  in  1907. 
The  publication  of  these  fieurcs  has  given  rise  to  die  question 
whether  lunacy  has  actually  become  more  prevalent  during  the  last 
twenty  years,  whether  there  u  real  increase  of  the  disease.    There 
i9  a  pretty  general  consent  of  all  authorities  that  if  there  has  been 
an  increase  it  is  very  slight,  and  that  the  apparent  increase  is  due, 
first  to  the  improved  systems  of  registration,  and  secondly  (a  far 
more  powerful  reason)  to  the  increasing  tendency  among  all  classes, 
and  especially  a«nong.  the  poorer  class,  to  recognize  the  less  pro*' 
nounced  forms  of  mental  disorder  as  being  of  the  nature  of  insanity.  ^ 
Thirdly,  the  grant  of  four  shillings  per  week  which  in  1876  was  mrae 
by  parliament  from  imperial  sources  for  the  maintenance  of  pauper 
lunatics  has  induced  parochial  authorities  to  regard  as  lunatics  a 
large  number  of  weaK>miiided  paupers,  and  to  force  them  into 
asylums  in  order  to  obtain  the  benefit  of  the  grant  and  to  relieve 
the  rates.    These  views  receive  support  from  the  fact  that  the 
increase  of  private  patients,  t.«.  patients  who  are  provided  for  out 
of  their  own  funds  or  those  of  the  family,  has  advanced  in  a  vastly 
smaller  ratio.    In  their  case  the  increase,  small  as  it  is,  can  be 
accounted  for  by  the  growing  disinclination  on  the  part  of  the 
community  to  tolerate  trregularittes  of  conduct  due  to  mental 
disease.    And  again,  careful  inquiry  has  failed  to  show  a  proportional 
increase  of  admissions  into  asylums  of  such  well-marked  forms  as 
general  paralysis,  puerperal  mania,  &c.    The  main  cause  of  the 
rrgistered  increase  of  lunatics  is  thus  to  be  sought  for  in  the  improved 
registration,  and  parochial  and  family  convenience.    If  there  is  an 
actual  increase,  and  there  b  reason  for  believing  that  there  is  a  slight 
actual  incrvase,  it  b  due  to  the  tendency  of  the  population  to  gravi- 
tate towards  towns  and  cities,  where  the  cooditbns  of  healtn  are 
inferior  to  those  of  rural  life,  and  where  there  b  therefore  a  greater 
disposition  to  disease  of  all  kinds. 

The  futility  of  seeking  for  accurate  figures  bearing  on  the  relative 
number  of  lunatics  in  other  countries  is  illustrated  by  the  tables 
set  forth  in  a  report  by  the  United  States  Census  Bureau.  They 
show  that  the  number  of  registered  lunatks  in  1903  was  150,151 : 
in  1890.  74.028;  and  in  1 880,  40,943.  An  attemjit  was  made  in 
1890  to  estimate  the  number  of  insane  persons  outskle  of  hospitals, 
which  was  stated  to  be  33457.  In  1903  no  such  attempt  was  made, 
as  it  was  admitted  that  so  many  sources  of  fallacy  existed  as  to  render 
useleas.    Thus  the  mere  statement  that  of  every  100,000  of  the 


u 


population  (calculated  at  80,000,000)  i86'2  were  registered  as  insane 
IS  of  no  value. 


The  Pathelogy  cf  Mmi  (1895);  Bevan  Lewis.  A  Text-Bcok  ci 
Mental  Diseases  (1899);  Qouston,  ainical  Lectures  on  Mental 
Diseases  (1893);  Kraepelin,  Psyckiatrie  (1893);  Krafft-Ebtng, 
Lekrbuch  der  Psyck$atne  (1893);  Regis,  A  Practical  Manual  of 
Mental  Medicine  (London,  189^);  Magnan,  Le^ms  cliniques  snr  les 
maladies  menlales  (1807);  Mendil,  Leitjaden  der  Psyckiatrie  (1903); 
Mercier,  A  Text-Book  of  Insanity  (1903):  Lewis  C.  Bruce,  SUidies 
in  ainical  PsyekiaUy(i906) ;  Macpbersoo,  Mental  Affections  (18^) ; 
Brower-Bannister,  Practical  Manual  of  Insanity  (1903);  Ford 
Robertson,  TexUBeck  of  Pathology  in  KdoMon  to  Mental  Diseases 
(1900).  (J.  B.T.;  J.  Mn.;  L.C.  B.) 

n.  Legal  Aspects 

The  effect  of  insanity  upon  responslbib'ty  and  dvil  capacity 
has  been  recognized  at  an  early  period  in  eveiy  system  of  law. 

Raman  Law.— In  the  Roman  jurbprudence  its  consequences 
were  very  fully  developed,  and  the  provisions  and  terminology 
of  that  system  have  largely  affected  the  subsequent  legal  treat- 
ment of  the  subject.  Its  leaciing  piindples  were  simple  and 
well  marked.  The  insane  person  having  no  intelligent  will,  and 
being  thus  incapable  of  consent  or  voluntary  action,  could  acqtiire 
no  right  and  incur  no  responsibility  by  hb  own  acts  (see  Sohm's 
Insl.  Roman  Law,  3rd  ed.  pp.  3x6,  3x7,  2x9);  hb  petson  and 
property  were  placed  after  inquiry  by  the  magbtrate  under  the 
control  of  a  curator,  who  was  empowered  and  bound  to  manage 
the  property  of  the  lunatic  on  hb  behalf  (Sohm,  p.  5x3;  Hunter, 
Roman  Law,  pp.  733-735).  The  different  terms  by  which  the 
insane  were  known,  such  as  demens,  furiosus,  fatuus,  although 
no  doubt  signifying  different  types  of  insanity,  (Ud  not  in  Roman 
law  infer  any  difference  of  le^  treatment.  They  were  popular 
names,  which  all  denoted  the  complete  deprivation  of  reason. 

MedUeai  Law, — During  the  middle  ages  the  insane  were 
little  protected.  Their  legal  acts  were  atmuUed,  and  their 
property  placed  under  control,  but  little  or  no  attempt  was  made 
to  supervise  their  personal  treatment.  In  England  the  wardship 
of  idiots  and  lunatics,  which  was  aimexed  before  the  reign  of 
Edward  11.  to  the  kizig's  prerogative,  had  regard  chiefly  to  the 
control  of  their  lands  and  estates,  and  was  only  gradually 
elaborated  into  the  systematic  control  of  their  persons  and 
property  ik>w  exercised  under  the  jurisdiction  in  lunacy.  Those 
whose  means  were  insignificant  were  left  to  the  care  of  their 
relations  or  to  charity.  In  criminal  law  the  plea  of  insanity 
was  unavailing  except  in  extreme  cases.  About  the  beginning 
of  the  X9th  century  a  very  considerable  change  commenced. 
The  public  attention  was  strongly  attracted  to  the  miserable 
condition  of  the  insane  incarcerated  in  asylums  without  any 
efficient  check  or  inspection;  and  at  the  same  time  the  medical 
knowledge  of  insanity  entered  on  a  new  phase.  The  possibility 
and  advantages  of  a  better  treatment  of  insanity  were  illustrated 
by  eminent  physicians,  Philippe  Pinel  in  France,  H.  Tuke  in 
En^nd,  Bond,  B.  Rush  and  I.  Ray  in  the  United  States;  its 
physical  origin  became  geiteraUy  accepted;  its  mental  phenomena 
were  more  carefully  observed,  and  its  relation  was  establbhed 
to  other  mental  conditions. 

Modem  Law. — From  thb  period  we  date  the  commencement 
of  legislation  such  as  that  known  in  England  as  the  Lunacy  Acts, 
which  aimed  at  the  regulation  and  control  of  all  constraint 
applied  to  the  insane.  Hitbeno,  the  criteria  of  insanity  had  been 
very  rude,  and  the  evidence  was  generally  of  a  loose  and  popular 
character;  but,  whenever  it  was  fully  recognized  that  insanity 
was  a  disease  with  which  physicians  who  had  studied  the  subject 
were  peculiarly  conversant,  expert  evidence  obtained  increased 
importance,  and  from  thb  time  became  prominent  in  eveiy  case. 
The  newer  medical  views  of  insanity  were  thus  brou^t  into 
contact  with  the  old  narrow  conception  of  the  law  courts,  and  a 
controversy  arose  in  the  field  of  cximinal  law  which  in  England, 
at  least,  still  continues. 

Relations  between  Insaniiy  and  Law.—Tht  fact  of  insaxutT 
may  operate  in  law — (i)  by  exdufiing  responsibility  for  crime; 
(3)  by  invalidating  legal  acts;  (3)  by  affording  ground  for  depriv- 
ing  the  insane  person  by  a  legal  process  of  the  control  of  hb 
person  and  property;  or  (4)  by  affording  ground  for  putting  him 
under  restraint. 

Legjul  Terminology.-^Bdott  proceeding,  however,  to  deal  with 
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these  matters  in  succession,  it  may  be  deirable  to  say  something 
with  regard  to  the  chief  U^pal  terms  respecting  persons  suffering 
under  mental  disabilities.  The  subject  is  now  of  less  importance 
than  formerly,  because  the  modem  tendency  of  the  law  is  to 
determine  the  capacity  or  responsibility  of  a  person  alleged  to 
be  insane  by  considering  it  with  reference  to  the  particular 
matter  or  class  of  matters  which  brings  his  mental  condition 
sub  judke.  But  the  literature  of  the  law  of  lunacy  cannot  be 
clearly  understood  unless  the  distinctions  b&tween  the  different 
terms  employed  to  describe  the  insane  are  kept  in  view.  The 
term  non  compos  mentis  is  as  old  as  the  statute  De  praarogotiva 
reps  (1335),  and  is  used  sometimes,  as  in  that  statute,  to  indi- 
cate a  species  contrasted  with  idiot,  sometimes  {e.g.  in  Co.  Litt. 
346  (6))  as  a  genus,  and  afterwards,  chiefly  in  statutes  relating  to 
the  insane,  in  connexion  with  the  terms  "  idiot  "  and  "  lunatic  " 
as  a  Word  ejusdem  generis.  The  word  '*  idiot "  (Gr.  tkot,  a 
private  person,  one  who  does  not  hold  any  public  office,  and 
IBwnftt  an  ignorant  and  illiterate  person)  appears  in  the  statute 
De  praerogativa  regis  as  faiuus  naluraliSt  and  it  is  placed  in 
contradistinction  to  non  compos  mentis.  The  "  idiot "  is  defined 
by  Sir  £.  Coke  (4  Rep.  124  (6))  as  one  who  from  his  nativity, 
by  a  perpetual  infirmity,  is  non  compos  mentis,  and  Sir  M.  Hale 
{Pleas  of  the  Crown,  i.  29)  describes  idiocy  as  "  fatuity  a  natintate 
vet  dementia  naturalis."  In  early  times  various  artificial  criteria 
.of  idiocy  were  suggested.  Fitzherbert's  test  was  the  capacity 
of  the  alleged  idiot  to  count  twenty  pence,  or  tell  his  age,  or 
who  were  his  father  and  mother  {De  natura  brevium,  233). 
Swinburne  proposed  as  a  criterion  of  capacity,  irUer  alia,  to 
measure  a  yard  of  cloth  or  name  the  days  in  the  week  ( Testaments, 
42).  Hale  propounded  the  sounder  view  that  "  idiocy  or  not  is 
a  question  of  fact  triable  by  jury  and  sometimes  by  inspection  '* 
{Pleas  of  the  Crown,  i.  29).  The  legal  incidents  of  idiocy  were  at 
one  time  distinct  in  an  important  particular  from  those  of  lunacy. 
Under  the  statute  De  praerogativa  regis  the  king  was  to  have  the 
rents  and  profits  of  an  idiot's  lands  to  his  own  use  during  the 
life  of  the  idiot,  subject  merely  to  an  obligation  to  provide  him 
with  necessaries.  In  the  case  of  the  lunatic  the  king  was  a  trustee, 
holding  his  lands  and  tenements  for  his  benefit  and  that  of  his 
family.  It  was  on  account  of  this  difference  in  the  legal  con- 
sequences of  the  two  states  that  on  inquisitions  distinct  writs, 
one  de  idiota  inquirendo,  the  other  de  lunatico  ittquirendo,  were 
framed  for  each  of  them.  But  juries  avoided  finding  a  verdict  of 
idiocy  wherever  they  could,  and  the  writ  de  idiota  inquirendo  fell 
into  desuetude.  A  further  blow  was  struck  at  the  distinction 
when  it  came  to  be  recognized  even  by  the  legislature  (see  the 
Idiots  Act  x886)  that  idiots  are  capable  of  being  educated  and 
trained,  and  4t  was  practically  abolished  when  the  Lunacy 
Regulation  Act  1862,  in  a  provision  reproduced  in  substance  in 
the  Lunacy  Act  1890,  limited  the  evidence  admissible  in  proof 
of  unsoundness  of  mind  on  an  inquisition  (without  special  leave 
of  the  Master  trying  the  case)  to  a  period  of  two  years  before  the 
date  of  the  inquiry,  and  raised  a  uniform  issue,  viz.  the  state  of 
mind  of  the  alleged  lunatic  at  the  time  when  the  inquisition  is 
held. 

The  term  "lunatic,"  derived  from  the  Latin  luna  in  con- 
sequence of  the  notion  that  the  moon  had  an  influence  on  mental 
disorders,*  does  not  appear  in  the  statute-book  till  the  time  of 
Henry  Vtll.  (154!).  Cckt  defines  a  lunatic  as  a  "  person  who 
has  sometimes  his  understanding  and  sometimes  not,  qui  gaudet 
lucidis  i^ervallis,  and  therefore  he  is  called  non  compos  mentis 
so  long  as  he  has  not  understanding  "  (Co.  Litt.  247  {a),  4  Rep. 
124  {b)).  Hale  defines  "  lunacy  "  as  "  interpolated  "  {i.e.  inter- 
mittent) dementia  acpdentalis  vd  adventitia,  whether  total  or 
(a  description,  it  will  be  observed,  of  "  partial  insanity  ")  quoad 
hoc  vd  illud  {Pleas  of  the  Crown,  i.  29).  In  modem  tiroes,  the 
word  "  lunacy  "  has  lost  its  former  precise  signification.  It  is 
employed  sometimes  in  the  strict  sense,  sometimes  in  contra- 
distinction to  "  idiocy  "  or  "  imbecility  ";  once  at  least — viz. 
in  the  Lunacy  Act  1890 — as  including  "  idiot ";  and  frequently 

*  The  word  for  "  lunatic  '*  in  several  other  languages  has  a  similar 
etymology.  Cp.  ltal./a0iaitico,^ian.a/ama<20,Gr.  ^tXi^uutfe  (epileptic), 
Ger.  mtendsAcmig, 


in  conjunction  with  the  vague  terms  "  unsound  mind  "  (i 
memory)  and  "  insane."  Section  xi6  of  the  Lunacy  Act  1S90 
has  by  implication  extended  the  meaning  of  the  term  hinacy  so 
as  to  include  for  certain  purposes  the  incapacity  of  a  pefsoo 
to  manage  his  affairs  through  mental  infirmity  ari^ng  from 
disease  or  age.  "  Imbecility  "  is  a  state  of  mental  vcaknes 
"  between  the  limits  of  absolute  idiocy  on  the  one  hand  and 
of  perfect  capacity  on  the  other  "  (see  x  Haggard,'  Ecdes.  Htf. 

p.  40O. 

I.  The  Criminal  Responsibility  of  the  Insane. — ^The  law  as  to 
the  criminal  responsibility  of  the  insane  has  pursued  in  En^ani 
a  curious  course  of  development.    The  views  of  Coke  and  Hak 
give  the  best  exposition  of  it  in  the  xyth  century.    Both  were 
agreed  that  in  criminal  causes  the  act  and  wrong  of  a  »««<<'«** 
shall  not  be  imputed  to  him;  both  distinguished,  althou^  ia 
different  language,  between  dementia  natmralis  (or  o  natiaiiaU) 
and  dementia  accidentalis  or  adventitia;  and  the  main  poials 
in  which  the  writings  of  Hale  mark  an  advance  on  those  of  Coke 
are  in  the  elaboration  by  the  former  of  the  doctrine  of  *'  partial 
insanity,"  and  his  adoption  of  the  levd  of  understanding  of  a 
child  of  fourteen  years  of  age  as  the  test  of  rcsponsibi&ly  ia 
criminal  cases  {Pleas  of  the  Crown,  L  29,  30;  and  see  Co.  4  Hep. 
124  {b)).    In  the  x8th  century  a  test,  stiU  more  unsatisfartcry 
than  this  "  child  of  fourteen  "  theory,  with  its  identificalioQ  of 
"  healthy  immaturity "   with   "  disused   matority  "*   (Stcptt 
Hist.  Crim.  Law,  ii.  x 50),  was  prescribed.    On  the  trial  of  Edvard 
Arnold  in  X723  for  firing  at  and  wounding  Lord  Onslow,  Mr 
Justice  Tracy  told  the  jury  that. "  a  prisoner,  in  order  to  be 
acquitted  on  the  ground  of  insanity,  must  be  a  man  thaU  is  totaOy 
deprived  of  his  understanding  and  memory,  and  doth  not  \jtsm 
what  he  is  doing,  no  more  than  an  infant,  than  a  brute  or  «ili 
beasL"     In  the  beginning  of  the  19th  century  a  fresh  statemrst 
of  the  test  of  criminal  responsibility  in  mental  disease  vas 
attempted.    On  the  trial  ci  Hadfield  f<Mr  shooting  at  Geoige  IH 
in  Dmry  Lane  Theatre  on  15th  May  x8oo.  Lord  Chid  Jistke 
Kenyon  charged  the  jury  in  the  following  terms:  '*  If  a  maa  is 
in  a  deranged  state  of  mind  at  the  time,  he  is  not  criminalij 
answerable  for  his  acts;  but  the  material  part  of  the  case  s 
whether  at  the  very  time  when  the  act  was  committed  the  mass 
mind  was  sane."    The  practical  effect  of  this  ruling,  had  it  bcea 
followed,  would  have  been  to  make  the  question  of  the  aao- 
ability  of  persons  alleged  to  be  insane  to  the  criminal  law  Tef> 
much  one  of  fact,  to  be  answered  by  juries  acoos-ding  to  the 
particular  circumstances  of  each  case,  and  witlraut  being  aided  or 
embarrassed  by  any  ligid  external  standard.    But  in  1S12,  co 
the  trial  of  BeUingham  for  the  murder  of  Mr  Pierccval,  the  Fast 
Lord  of  the  Treasury,  Sir  James  Mansfidd  propounded  >ft 
another  criterion  of  criminal  responsibility  in  mental  disease, 
viz.  whether  a  prisoner  has,  at  the  time  of  committing  an  offeacr, 
a  sufficient  degree  of  capacity  to  distinguish  between  good  a:^ 
evil.    The  objection  to  this  doctrine  consisted  in  the  fact,  lo 
which  the  writings  of  Continental  and  American  jurists  soco 
afterwards  began  to  give  prominence,  that  there  are  very  cuz? 
lunatics  whose  general  ideas  on  the  subject  of  right  and  vrces 
are  quite   unexceptionabte,  but  who  are  yet  unable,  in  coa- 
sequence  of  delusions,  to  perceive  the  wrongness  of  partScsbr 
acts.    Sir  James  Mansfield's  statement  of  the  law  was  6ar 

credited  in  the  case  (4  SU^  Tri.  (n.s.)  847;  10  CL  and 

Fin.  200)  of  Daniel  Macnaughton,  who  was  tried  ia  ~"' 
March  1843,  before  Chief  Justice  Tindal,  Mr  Justice 
Williams  and  Mr  Justice  Coleridge,  for  the  murder  of  Mr  Drcsa- 
mond,  the  private  secretary  of  Sir  Robert  PecL  Mr  (aftemrdi 
Lord  Chief  Justice)  Cbckbum,  who  defended  the  ptisooer,  it^ 
Hale's  doctrine  of  partial  insanity  as  the  foundation  of  ibt 
defence,  and  secured  an  acquittal,  Chief  Justice  Tindal  teffiag  tbr 
jury  that  the  question  was  whether  Macnaughton  was  capaSe 
of  distingubhing  right  from  wrong  with  respect  to  ike  actwA 
which  he  stood  charged.  This  judicial  approvaJ  of  the  d<>Ltii«  d 
partial  insanity  formed  the  subject  of  an  animated  debate  ia  tVc 
House  of  Lords,  and  in  the  end  certain  questions  were  pA  b** 
that  House  to  the  judges,  and  answered  by  Chi  *  Jusike  Ti^d 
on  behalf  of  all  his  colleagues  except  Mr  Justice  M.ik 
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indcpeiKleat  replies.  The  answers  to  tbose  questions  axe  00m- 
monly  called  *'  The  Rules  in  Macnaughton's  case/'  and  they  still 
nominally  contain  the  law  of  England  as  to  the  criminal  responsi^ 
bility  of  the  insane.  The  points  affirmed  by  the  Rules  that  must 
be  noted  here  are  the  propositions  that  knowledge  of  the  nature 
and  quah'ty  of  the  particidar  criminal  act,  at  the  time  of  its  com- 
mission, is  the  test  of  criminal  responsibility,  and  that  delusion 
is  a  valid  exculpatory  plea,  when,  and  only  when,  the  fandes  of 
the  insane  person,  if  they  had  been  facts,  would  have  been  so. 
The  Rules  in  Macnaughton's  case  are  open  to  serious  criticism. 
They  ignore,  at  least  on  a  literal  interpretation,  those  forms  of 
mental  disease  which  may,  for  the  present  purpose,  be  roughly 
grouped  under  the  heading  "  moral  insanity,"  and  in  which  the 
moral  faculties  are  more  ^viously  deranged  than  the  mental — 
the  affections  and  the  will,  rather  than  the  reason,  being  appar- 
ently disordered.  The  test  propounded  with  reference  to  delu- 
sions has  also  been  strenuously  attacked  by  medical  writers,  and 
especially  by  Dr  Maudsley  in  his  work  on  RcspcnsibUiiy  in 
llenUU  Disease^  on  the  ground  that  it  first  assumes  a  man  to  have 
a  delusion  in  regard  to  a  particular  subject,  and  then  expects 
and  requires  him  to  reason  sanely  upon  it.  It  may  be  pointed  out, 
however,  that  in  thus  localiaing  the  range  of  the  immunity  which 
insane  delusion  confers,  the  criminal  law  is  merely  following  the 
course  which,  muUiiis  mutandis,  the  dvil  law  has,  with  general 
acceptance,  adopted  in  questions  as  to  the  contractual  and 
testamentary  ci4>adty  of  the  insane. 

The  RuIm  in  Macnaughton's  case  have,  as  regards  moral 
insanity,  undergone  considerable  modification.  Soon  after  they 
were  laid  down.  Sir  (then  Mr)  James  Fitz-James  Stephen,  in  an 
article  in  the  Jwndkal  Papers,  i.  67,  on  the  policy  of  maintaining 
the  existing  law  as  to  the  criminal  responsibility  of  the  insane, 
foreshadowed  the  view  which  he  subsequently  propounded  in  his 
History  tfthe  Criminal  Law,  ii.  163,  that  no  man  who  was  deprived 
by  mental  disease  of  the  power  of  passing  a  fairly  rational  judg- 
ment on  the  moral  character  of  an  act  could  be  said  to  "  know  " 
its  nature  and  quality  within  the  meau'ng  of  the  Rules;  and  it 
has  in  recent  yean  been  found  possible  in  practice  so  to  manipu- 
late the  test  of  the  criminal  responsibility  which  they  prescribed 
as  to  afford  protection  to  the  accused  in  the  by  no  means  infre- 
quent cases  of  insanity  which  in  its  literal  interpretation  it 
would  leave  "without  excuse. 

In  Scotland  the  Rules  in  Macnaughton's  case  are  recognized, 
but,  as  in  England,  there  is  a  tendency  among  judges  to  adopt 
a  generous  construction  of  them.  Mental  unsoundness  in- 
sufficient to  bar  trial,  or  to  exempt  from  punishment,  may  still, 
it  is  said,  be  present  in  a  degree  which  is  regarded  as  reducing 
the  offence  from  a  higher  to  a  lower  category, — a  doctrine  first 
practicaUy  applied  in  Scotland,  it  is  believed,  in  1867  by  Lord 
Deas;  and  the  fact  that  a  prisoner  Is  of  weak  or  ill-reguUted 
mind  is  often  urged  with  success  as  a  plea  in  mitigation  of  punish- 
ment. The  Indian  Penal  Code  (Act  XLV.  of  r86o,S  84)  expressly 
adopts  the  English  test  of  criminal  responsibility,  but  the  qualifi- 
cations noted  in  the  case  of  Scotland  have  received  some  measure 
of  judicial  acceptance  (see  Mayne,  Crim.  Law  Ind.,  3rd  ed., 
pp.  403-4r9;  Nelson,  Ind.  Pen.  Code,  3rd  ed.,  pp.  135  et  seq.). 
The  Rules  in  Macnaughton's  case  have  also  been  adopted  in 
substance  in  those  colonics  which  have  codified  the  crimixud  law. 
The  following  typical  references  may  be  given:  55  and  56  Vict. 
(Can.)  c.  39,  i  ri;  57  Vict.  (NJ^.),  No.  56  of  1893,  \  33;  No.  roi 
of  188S  (St  Luda),  (  50;  No.  5  of  1876  {(kAA  Coast),  {  49  %; 
No.  a  of  1883,  art.  77  (Ceylon);  No.  4  of  1871,  art.  84  (StraiU 
Settlements).  On  the  other  hand,  a  departure  towards  a  recogni- 
tion of  "  moral  insanity  "  is  made  by  the  (^eensland  Criminal 
Code  (No.  9  of  1899),  S  37  of  which  provides  that  "  a  person  is 
not  crimin^y  responsible  for  an  act  "  if  at  the  time  of  doing  it 
*'  he  is  in  such  a  state  of  mental  disease  ...  as  to  deprive  him 
...  of  capadty  to  control  his  actions  ":  and  the  law  has  been 
defined  in  the  same  sense  in  the  Ope  of  (jood  Hope  in  the  case 
of  Queen  v.  Hay  (1899,  t6  S.C.R.  990).  The  Rules  were  rapidly 
reproduced  in  the  United  States,  but  the  modem  trend  of 
American  judicial  opinion  is  adverse  to  them  (see  Clevenger, 
Mi€d.  Jw.  ef  Ins.  p.  135;  Parsons  v.  StaU  (1887)  8z  Ala.  577). 


On  the  Continent  of  Eor^  moral  insanity  and  iircsistible 
impulse  are  freely  recognized  as  exculpatory  pleas  (see  the 
French  Code  Penal,  9  64 ;  Belgian  Code  Penal,  §  71;  (krman 
Penal  Code,  S  51;  Italian  Penal  Code,  H  4i^»  47)* 

Not  only  is  insanity  at  the  time  of  the  commission  of  an  offence 
a  valid  exculpatory  plea,  but  supervening  insanity  stays  the 
action  of  the  criminal  law  at  every  stage  from  arrest  up  to  punislk- 
ment.  High  treason  was  formerly  an  exception,  but  the  statute 
making  it  so  (33  Hen.  VIIL  c.  ao)  was  repealed  in  the  time  of 
Philip  and  Mary.  The  Home  Secretary  has  power,  under  the 
Criminal  Lunatics  Act  1884  to  order  by  warrant  the  reoooval 
of  a  prisoner,  certified  to  be  insane,  to  a  lunatic  asylum,  before ' 
trial  or  after  trial,  whether  under  sentence  of  death  or  not. 
Prisoners  dealt  with  under  these  provisions  are  styled  "  Secretary 
of  State's  lunatics."  On  the  other  hand,  a  prisoner  who  on 
arraignment  appears,  or  is  found  by  the  jury  to  be  unfit  to  plead, 
or  who  is  found  "  guilty  but  insane  "  at  the  time  of  committing 
the  offencer-a  verdict  substituted  by  the  Trial  of  Lunatics  Act 
1883  for  the  old  verdict  of  "  acquitted  on  the  ground  of  insanity," 
in  the  hope  that  the  formal  conviction  recorded  in  the  new  findLotg 
might  have  a  deterrent  effect  on  the  mentally  unstable — ^is 
committed  to  a  criminal  lunatic  asylum  by  the  order  of  the  judge 
trying  the  case,  to  be  detained  there  "  during  the  king's  pleasure." 
Lunatics  of  this  class  are  called  "  king's  pleasure  lunatics." 
There  was  no  doubt  at  common  law  as  to  the  power  of  the  courts 
to  order  the  detention  of  criminal  limatics  in  safe  custody,  but, 
prior  to  r8oo,  the  practice  was  varying  and  uncertaiiL  Oti  the 
acquittal  of  Hadfield,  however,  in  that  year  for  the  attempted 
murder  of  (Seorge  III.,  a  question  arose  as  to  the  provision  which 
was  to  be  made  for  his  detention,  and  the  Criminal  Lunatics  Act 
1800,  part  of  which  is  still  in  force,  was  passed  to  affirm  the  law  on 
the  subject. 

The  Criminal  Lunatics  Act  contains  provisions  sunHar  to  those 
of  the  Lunacy  Act  1890,  as  to  the  discharge  (conditional  or 
absolute)  and  transfer  of  criminal  lunatics  and  the  detention  <^ 
persons  becoming  pauper  lunatics.  The  expenses  of  the  main- 
tenance of  criminal  lunatics  are  defrayed  out  of  moneys  provided 
by  Parliament  (Crim.  Luns.  Act  1884,  and  Hansard,  3rd  series, 
vol  ccxc  p,  75;  r39  Comu  Jo.  pp.  336, 340, 344).  The  Lunatics' 
Removal  (India)  Act  1851  provides  for  the  removal  to  a  criminal 
lunatic  asylum  in  Great  Britain  of  persons  found  guilty  of  crimes 
and  offences  in  India,  and  acquitted  on  the  ground  of  insanity. 
Similar  provisions  with  regard  to  colonial  criminal  lunatics  are 
contained  in  the  Colonial  Prisoners'  Removal  Act  1884;  and  the 
policy  of  this  statute  has  been  followed  by  No  5.  of  1894  (New 
South  Wales),  and  Ordin.  No  s  of  1895  (Falkland  Islands). 
Indian  law  (see  Act  V.  of  1898,  |§  464-475)  and  the  laws  of  the 
colonies  (the  Cape  Act  No.  i  of  1 897  is  a  typical  example)  as  to  the 
trial  of  lunatics  are  similar  to  the  EngU^.  In  Scotland  all  the 
criminal  lunatics,  except  those  who  may  have  been  removed  to  the 
ordinary  asylums  or  have  been  discharged,  are  confined  in  the 
Criminal  A^ium  established  at  Perth  in  connexion  with  H.M.'s 
General  Prison,  and  regulated  by  special  acts  (33  &  34  Vict.  c. 
105,  and  40  &  41  Via.  c.  53).  Provision  similar  to  the  English 
has  been  made  for  prisoners  found  insane  as  a  bar  to  trial,  or 
acquitted  on  the  ground  of  insanity  or  becoming  insane  in  con- 
finement. In  New  York,  Michigan  and  other  American  states 
there  are  criminal  lunatic  asylums.  Elsewhere  insane  criminals 
are  apparently  detained  in  state  prisons,  &c  The  statutory 
rules  as  to  the  maintenance  of  criminal  lunatic  asylums,  the 
treatment  of  the  criminal  insane,  and  the  plea,  of  insanity  in 
criminal  courts  in  America,  dosely  resemble  English  practice. 

*  It  has  sometimes  been  stated  that  this  power,  which  ought 
clearly,  in  the  interests  alike  of  prisoners  and  of  the  public,  to  be 
exercised  with  caution,  b  in  fact  exerted  in  an  unduly  large  number 
tA  cases.  The  following  figures,  taken  from  the  respective  volumes 
of  the  Criminal  Judicial  SkUistics,  show  the  number  of  criminal 
lunatics  certified  insane  before  trial.  In  18&4-1885,  out  of  a  toul  of 
938  criminal  lunatics,  169  were  so  certified ;  in  1885-1886, 149  out  of 
890;  in  1889-18QO,  108  out  of  936;  in  189(^-1891,  95  out  of  900:  in 
1894.  78  out  01  738;  in  1895.  84  out  of  757:  in  1896^  88  out  off 
769;  in  1897.  85  out  of  764:  in  1698,  17  out  of  309;  m  1899.  13 
out  of  159;  in  1900,  13  out  of  18s;  in  1901,  15  out  of  S05;  in 
I  1903  7  out  of  233;  in  1903,  II  out  01  329. 
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The  only  spedal  point  Sn  Cbntineiital  law  odHng  for  notice  is  the 
system  by  which  offidal  experts  report  for  the  guidance  of  the 
tribanals  on  questions  of  aUeged  criminal  irresponsibility  (see, 
€.g.,  the  German  Code  of  Penal  Procedure,  f  393,  and  cp.  f  81). 

3.  Insanity  and  C^  CapacUy.—Tht  law  as  to  the  dvQ 
capacity  of  the  insane  was  for  some  time  influenced  in  Great 
Britain  by  t&e  view  propounded  by  Lord  Brou^iam  in  1848  in  the 
case  of  Waring  v.  Waring,  and  by  Sir  J.  P.  Wilde  in  a  later  case, 
raising  the  question  of  the  validity  of  a  marriage,  that,  as  the 
mind  is  one  and  indivisible,  the  least  disorder  of  its  faculties  w^s 
fatal  to  dvil  capacity.  In  the  leading  case  of  Banks  v.  Good- 
feUew  in  1870,  the  court  of  queen's  bench,  in  an  daborate 
judgment  delivered  by  Chief  Justice  Codcbum,  disapproved  of 
this  doctrine,  and  in  effect  laid  down  the  piindple  that  the 
question  of  capadty  must  be  considered  with  strict  reference  to 
the  act  which  has  to  be  or  has  been  done.  Thus  a  certain  degree 
of  unsoundness  of  mind  is  not  now,  in  the  absence  of  undue 
influence,  a  bar  to  the  formation  of  a  valid  marriage,  if  the  party 
whose  capadty  is  in  question  knew  at  the  time  <xf  the  marriage 
the  nature  of  the  engagement  entered  into  (but  see  51  CSeo.  m.  c 
37  as  to  the  marriage  of  Itmatics  so  found  by  inquisition).  Again, 
a  man  whose  mind  is  affected  may  mi^e  a  valid  will,  if  he 
possesses  at  the  time  of  executing  it  a  memory  suffidently  active 
to  recall  the  nature  and  extent  of  his  property,  the  persons  who 
have  daims  upon  his  bounty,  and  a  judgment  and  will  suffidently 
free  from  the  influence  of  morbid  ideas  or  external  control  to 
determine  the  relative  strength  of  those  daims.  So  far  has  this 
rule  been  carried,  that  in  1893  probate  was  granted  of  the  will  of 
a  lady  who  was  a  Chancery  lunatic  at  the  date  of  its  execution, 
and  died  without  the  inquisition  having  been  superseded.  {Roe 
v.  Nix,  1893,  p.  55.)  It  is  also  now  settled  that  the  simple  con- 
tract of  a  lunatic  is  voidable  and  not  void,  and  is  binding  upon 
him,  unless  he  can  show  that  at  the  time  of  making  it  he  was,  to 
the  knowledge  of  the  other  party,  so  insane  as  not  to  know  what 
he  was  about.  {Imperial  Loan  Co,  v.  Stone,  1893,  i  Q.B.  599.) 
The  test  established  by  Banks  v.  GoodfdUno  is  applied  also  in 
a  number  of  minor  points  in  which  dvil  capadty  comes  into 
question,  e.g.  competency  of  the  insane  as  witnesses.  The  law 
implies,  on  the  part  of  a  Itmatic,  whether  so  found  or  not,  an 
obligation  to  pay  a  reasoruble  price  for  "  necessaries  "  supplied 
to  him;  and  the  term  "  necessaries  "  means  goods  suitable  to  his 
condition  in  life  and  to  his  actual  requirements  at  the  time  of  sale 
and  ddivery  (Sale  of  Goods  Act  1893). 

The  question  of  the  liability  of  an  insane  person  for  tort 
appears  still  to  be  undedded  (see  Pollock  on  Tortr,  7th  ed.  p.  53; 
Clerk  and  Undsell  on  Torts,  snd  cd.  pp.  39, 40;  Lcno  Quart,  Ret. 
voL  xiiL  p.  335).  Supervening  insanity  is  no  bar  to  proceedings 
by  or  against  a  lunatic  husband  or  wife  for  divorce  or  separation 
for  previous  matrimonial  offences.  It  does  rwt  avoid  a  marriage 
nor  constitute  per  se  a  ground  dther  for  divorce  or  for  judicial 
separation.  But  crudty  does  not  cease  to  be  a  cause  of  suit  if  it 
proceeds  from  disorderly  affections  or  want  of  moral  control 
falling  short  of  positive  insanity;  and  possibly  even  crudty 
springing  from  intermittent  or  recurrent  insanity  might  be  hdd  a 
ground  for  judicial  separation,  since  in  such  case  the  party 
offended  against  cannot  obtain  protection  by  securing  the  per- 
manent confinem'ent  of  the  offending  spouse.  Whether  insanity 
at  the  time  when  an  alleged  matrimonial  offence  was  committed 
is  a  bar  to  a  suit  for  divorce  or  separation  is  an  open  question; 
and  in  any  event,  in  order  that  it  may  be  so,  the  insanity  must  be 
of  such  a  character  as  to  have  prevented  the  insane  party  from 
knowing  the  nature  and  consequences  of  the  act  at  the  time  of  its 
conunission.  The  laws  of  Scotland,  Ireland,  India  (see,  e.g.. 
Act  IX.  of  1873,  1 13),  the  colonies  and  the  United  States  are 
substantially  identical  with  English  law  on  the  subject  of  the 
dvil  capadty  of  the  insane.  The  German  Civil  Cede  (^569) 
recognizes  the  limacy  of  a  spouse  as  a  ground  for  divorce,  but 
only  where  the  malady  continues  during  at  least  three  years  of 
the  union,  and  has  reached  such  a  pitch  that  intellectual  inter- 
course between  the  spouses  is  impossible,  and  that  every  prospect 
of  a  restoration  of  such  association  is  exduded.  If  one  of  the 
VA  obtains  a  divorce  on  the  ground  of  the  lunacy  of  the  other 


the  former  has  to  aDow  alimooy.  Just  9!^  a  Imsband  dedared  to 
be  the  sole  guilty  par^  in  a  divorce  suit  would  lunpc  b>  d» 

(H  1585.  XS78). 

3.  The  JnrisdictioM  in  Lnmacy. — ^In  order  to  effect  a  dttn^e  k 
the  status  of  persons  alleged  to  be  of  wnwnnd  mind,  and  to  hdag 
their  persons  and  property  under  control,  the  aid  of  the  jcor 
diction  in  lunacy  must  be  invoked.  Under  the  mirepeaJed  stai^te 
De  Praerogatiea  Regu  {i$9S)  the  care  and  custody  ol  hmatics 
bdong  to  the  Crown.  But  the  Crown  has,  at  least  since  the 
i6th  century,  exercised  this  branch  (tf  the  prerogative  by  dde> 
gates,  and  prindpally  through  the  Lord  Chancrflor — not  a 
head  of  the  Court  of  Chancery,  but  as  the  repreaentativv  and 
ddegate  of  the  sovereign.  Under  the  Lana7  Acts  1890  aad 
189Z,  the  jurisdiction  in  lunacy  is  exercised  first  by  the  Lord 
(Chancellor  and  such  of  the  Lmds  Justices  and  other  judges  as 
may  be  invested  with  it  by  the  sign-mannal;  and,  ircnndlyt  bf 
the  two  Masters  in  Lunacy,  appointed  by  the  Lord  CluuKdlar, 
from  members  of  the  bar  of  at  least  ten  jrears*  slandii^ 
duties  indude  the  holding  of  inquisitions  and  sumniary 
and  the  making  of  most  of  the  consequential  orders  A»»Sw»^  «iti 
the  persons  and  estates  of  lunatics.  County  court  judges  laij 
also  exercue  a  limited  jurisdiction  in  lunacy  in  the  case  df 
Itmatics  as  to  whom  a  recqytion  order  has  been  made;  if  their 
entire  property  is  under  £300  in  value,  and  no  relative  or  tneed 
is  willing  to  undertake  the  managrmrnt  of  it;  in  pattaasSsp 
cases  where  the  assets  do  not  exceed  £500;  and  iqMm  ajyljn  rina 
by  the  guardians  of  any  union  for  payment  of  "^pr^'vrt  inuuial 
by  them  in  rdation  to  any  lunatic 

Persons  of  unsound  mind  are  brought  under  the  juxisiSctioe  k 
lunacy  dther  by  an  inquisition  de  ImnaUco  imquirtmda,  or,  a 
certain  cases  wUch  will  be  adverted  to  bdow,  by  proceedmgi 
instituted  under  Sri6  of  the  Lunacy  Act  1890,  vlikli  Isnovthe 
great  practice  section  in  the  Lunacy  Office.  Ptior  to  1S53  a 
special  commission  was  issued  to  the  Masters  in  each  aDeged  case 
of  lunacy.  But  by  the  Lunacy  Regulation  Act  of  that  year  a 
general  conunission  was  directed  to  the  Mastcts,  anpoweriqg 
them  to  proceed  in  each  case  in  which  the  Lord  rK»iM^iw<r  b^ 
order  reqiiired  an  inquisition  to  be  hdd.  Thb  prooednxe  is  st3 
in  force.  A  spedal  conmiissbn  would  now  be  issued  only  vhere 
both  Masters  were  personally  interested  in  the  subject  of  tke 
inquiry,  or  for  some  other  similar  reason.  An  inqjuiskiae  is 
ordered  by  the  judge  in  lunacy  (a  term  which  does  not,  for  this 
purpose,  at  present  indude  the  Masters,  althougli  tUs  is  <mt  of 
the  points  in  regard  to  which  a  change  in  the  law  has  bees 
suggested,  on  the  petition  generally  of  a  near  relative  of  the 
alleged  lunatic  The  inquiry  is  hdd  before  one  of  tbe  m»«>-% 
anda  jury  may  be  sunmioned  if  the  alleged  lunatic,  being  urtkca 
the  jurisdiction,  demands  it,  unless  the  judge  is  «iA«fiHI  that  he 
is  not  competent  to  fcMrm  and  express  such  a  wish;  and  eves  ia 
that  case  the  Master  has  power  to  direct  trial  by  jury  if  be  thisb 
fit  on  consideration  (tf  the  evidence.  Where  dhe  allesed  Inaaric 
is  not  within  the  jurisdiction  the  trial  must  be  by  jury;  and  tke 
judge  in  lunacy  may  direct  this  mode  of  trial  to  be  adopted  maay 
case  whatever. 

A  few  points  of  general  interest  in  ronnerion  with  inqositiaBS 
must  be  noted.  In  practice  thirty-four  jurors  are  sunmaned  by 
the  sheriff,  and  not  more  than  twenty-four  are  CBapaacSed. 
Twdve  at  least  must  concur  in  the  verdict.  rmiimJ  for  tke 
petitioner  ought  to  act  in  the  judicial  spSxii  eipectcd  fran  oaeoBd 
for  the  prosecution  in  criminal  cases.  The  issue  to  be  detenaaed 
on  an  inquisition  is  "  whether  or  not  the  aHeged  lunatic  b  at  the 
time  of  the  inquisition  of  unsound  mind,  and  "^fp^M^  <tf 
managing  himself  and  his  affiairs"  (a  qiedal  venfict  eiav. 


however,  be  found  that  the  lunatic  is  capable  of  1 

althoui^  not  his  affairs,  and  that  he  is  not  dangerous  to  otfass); 

and  without  the  direction  of  the  person  holding  the 


no  evidence  as  to  the  lunatic's  conduct  at  any  time  bc^ 

than  two  years  before  the  inquisition  is  to  be  recovable. 

limitation,  both  of  the  issue  and  of  the  evidence, 

with  a  view  to  preventing  the  recttrrence  of  such 

of  Mr  Windham  in  r86r-i863,  when  the  inquiry  ranged  over  tit 

whole  life  of  an  alksed  lunatic,  forty-c^t 
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rraminfd  on  bdiaU  of  tlie  pelltionen  and  ninety-one  on  behalf 
of  the  le^wodents,  while  the  heating  lasted  for  thirty-four  days. 
For  the  purpose  of  assisting  the  Master  or  jury  in  arriving  at  a 
decision,  provision  is  made  for  the  personal  examination  of  the 
aUeged  lunatic  by  them  on  oath  or  othorwise,  and  either  in  open 
court  or  in  private,  as  may  be  directed.  The  proceedings  on 
inquisition  are  open  to  the  public.  When  a  penon  has  been 
found  lunatic  by  inquisition  he  becomes  subject  to  the  jurisdiction 
in  lunacy,  and  remains  so  (unless  he  succeeds  in  setting  aside  the 
verdict  by  a  "  traverse  " —  a  proceeding  which  ultimately  comes 
before,  and  is  determined  by,  the  King's  Bench  Division  in 
London  or  at  the  assizes)  until  his  recovery,  when  the  inquisition 
may  be  put  an  end  to  by  a  procedure  technically  known  as 
**  supersedeas,"  or  by  his  death.  Tlie  results  of  the  inquisition 
are  worked  out  in  the  Lunacy  Office.  The  control  of  the  estate, 
and,  except  where  he  was  found  incapable  of  managing  his 
property  only,  of  the  person  of  the  lunatic  is  entrusted  to  com- 
mittees of  the  estate  and  person,  who  are  appointed  by,  and 
accountable  to,  the  Master  in  Lunacy,  and  whose  legal  position 
corresponds  roughly  with  that  of  the  tutors  and  curators  of  the 
dvil  law.  The  committee  of  the  estate  in  particular  exercises 
over  the  property  of  the  lunatic,  with  the  sanction  or  by  the  order 
of  the  Master,  very  wide  powers  of  maxuigement  and  administra- 
tion, indttding  the  raising  of  money  by  sale,  charge  or  otherwise, 
to  pay  the  lunatic's  debts,  or  provide  for  his  past  or  future  main- 
tenance, charges  for  permanent  improvements,  the  sale  of  any 
property  belonging  to  the  Itmatic,  the  execution  of  powers  vested 
in  him  and  the  performance  of  contracts  rdating  to  property. 

The  alternative  method  of  bringing  a  person  of  unsound 
mind  under  lunacy  jurisdiction  was  created  by  §xx6  of  the 
Lunacy  Act  1890.  The  effect  of  that  section  briefly  is  to  enable 
the  Master,  on  a  summons  being  taken  out  in  his  chambers 
and  heard  before  him,  to  apply  the  powers  of  management  and 
administration  summarised  in  the  last  preceding  paragraph, 
without  any  inquisition,  to  the  following  classes  of  cases: 
lubatics  not  so  found  by  inquisition,  for  the  protection  or  admini- 
stration of  whose  property  any  oider  was  made  under  earlier 
acts;  every  person  lawfully  detained,  within  the  jurisdiction 
of  the  English  courts,  as  a  lunatic,  Uiough  not  so  found  by 
inquisition;  persons  not  coming  within  the  foregoing  categories 
who  are  ''  through  mental  infirmity  arising  from  disease  or  age  " 
incapable  of  managing  their  affairs;  persons  of  unsound  mind 
whose  property  does  not  exceed  £3000  in  value,  or  does  not 
yield  an  annual  income  of  more  than  £xoo;  and  criminal  lunatics 
continuing  insane  and  under  confinement. 

In  Scotland  the  insane  are  brought  under  the  Jurisdiction  in 
lunacy  by  alternative  methods,  similar  to  the  English  inquisition 
and  summary  procedure,  viz.  "  cognition,"  the  trial  taking  place 
before  the  Lord  President  of  the  Court  of  Session,  or  any  judge 
of  that  court  to  whom  he  may  remit  it,  and  a  jury  of  twelve — 
lee  31  &  3a  Vict.c  xoo,and  Act  of  Sederunt  of  3rd  December 
z868 — and  an  application  to  the  Junior  Lord  Ordinary  of  the 
Court  of  Session  or  (43  &  44  Vict.  c.  4,  (  4)  to  the  Sheriff  Court, 
when  the  estate  in  question  does  not  exceed  £xoo  a  year,  for  the 
appointment  of  a  enratcr -bonis  or  judicial  factor. 

The  powers  of  the  Lord  Chancellor  of  Ireland  with  regard  to 
lunatics  are  generally  similar  to  those  of  the  English  Chancellor 
(see  the  Lunacy  Regulations  (Ireland)  Act  1871,  34  &  35  Vict, 
c.  32,  and  the  Lunacy  (Ireland)  Act  xgoi,  z  Ed.  VII.  c  17; 
also  Colles on  The iMnacy  ReguUttion  (Ireland)  Acfj. 

The  main  feature  of  the  French  system  is  the  provision  made 
by  the  Civil  Code  (arts.  489-5x2)  for  the  interdiction  of  an 
insane  person  by  the  Tribunal  of  First  Instance,  with  a  right  of 
appeal  to  the  Court  of  Appeal,  after  a  preliminary  inquiry  and 
m  report  by  a  family  council  (arts.  407,  408),  consisting  of  six 
blood  relatives  in  as  near  a  degree  of  rclatiotkriiip  to  the  lunatic 
as  possible,  or,  in  default  of  such  relatives,  of  six  relatives  by 
marriage.  The  family  council  is  presided  over  by  the  Juge 
de  Pat*  of  the  district  in  which  the  lunatic  is  domiciled.  This 
system  is  also  in  force  in  Mauritius. 

There  are  provisions,  it  may  be  noted,  in  Scots  law  for  the 
interdiction  of  lunatics,  eitbcr  ^voluntarily  or  judicially  (see 


BeU's  PHncipUt,  {  9U3).  The  German  Civil  (>)de  provides 
for  insane  persons  being  made  subject  to  guardianship  (oonniMi- 
^«"£)»  on  conditions  similar  to  those  of  Scots  and  Frendi  law 
(see  Civil  C>)de,  §§  6,  X04  (1896,  1906),  645-679).  In  the  United 
States  the  fundamental  procedure  is  an  inquisition  conducted 
on  practically  the  same  lines  as  in  England.  (Cf.  Indiana,  Rtv, 
Stais,  (X894)  §(  2715  et  seq.;  Missouri,  Annot.  Code  (1893)  §{ 
2835  et  seq.;  New  Mexico,  General  Ldms  (x88o)  c  74  §S  i  et  seq.). 

4.  Asylum  Administraium. — Asylum  administration  in  England 
Is  now  regulated  by  the  Luxuury  Acts  1890  and  1891.  Recepudes 
for  the  insane  are  divisible  into  the  following  classes:  (i.) 
Institutions  for  lunatics,  including  asylums,  registered  hospitals 
and  licensed  houses.  The  asylums  are  provided  by  counties 
or  boroughs,  or  by  union  of  counties  or  boroughs.  Registerni 
hospitals  are  hospitals  holding  certificates  of  registration  from 
the  Commissioners  in  Ltmacy,  where  luiutics  are  received  and 
supported  wholly  or  partially  by  voluntary  contributions  or 
charitable  bequests,  or  by  applying  the  excess  of  the  payments 
of  some  patients  towards  the  maintenance  of  others.  Licensed 
houses  are  houses  licensed  by  the  Commissioners,  or,  beyond 
thdr  immediate  jurisdiction,  by  justices;  (iL)  Workhouses- 
see  article  Poob  Law;  (iii.)  Houses  in  which  patients  are  boarded 
out;  (iv.)  Private  houses  (unlicensed)  in  which  not  more  than 
a  angle  patient  nmy  be  received.  A  person,  not  being  a  pauper 
or  a  lunatic  so  found  by  inquisition,  cannot,  in  ordinary  cases, 
be  received  and  detained  as  a  lunatic  in  any  institution  for  the 
insane,  except  under  a  "  reception  order  "  made  by  a  county 
court  judge  or  stipendiary  magistrate  or  specially  appoint^ 
justice  of  the  peace.  The  order  is  made  on  a  petition  presented 
by  a  relative  or  friend  of  the  alleged  lunatic,  and  supported  by 
two  medical  certificates,  and  after  a  private  hearing  by  the 
judicial  authority.  The  detention  of  a  lunatic  is,  however, 
justifiable  at  conmion  law,  if  necessary  for  his  safety  or  that  of 
others;  and  .the  Lunacy  Act  1890,  borrowing  from  the  lunacy 
law  of  Scotland,  provides  for  the  reception  of  a  lunatic  not  a 
pauper  into  an  asylum,  where  it  is  expedient  for  his  welfare  or 
the  public  safety  that  he  should  be  conifined  without  delay,  upon 
an  "  urgency  order,"  made  if  possible  by  a  near  relative  and 
accompanied  by  one  medical  certificate.  The  urgency  order 
only  justifies  detention  for  seven  days  (the  cxurtailment  of  this 
period  to  four  dajrs  is  proposed),  and  before  the  expiration  of 
that  period  the  ordinary  procedure  must  be  followed.  "  Summary 
reception  orders"  may  be  made  by  justices  otherwise  than  on 
petition.  There  are  four  classes  of  cases  in  which  such  orders 
may  be  made,  viz.:  (i.)  lunatics  (not  paupers  and  not  wandering 
at  large)  who  are  not  under  proper  care  and  control,  or  are 
cruelly  treated  or  ne^ected;  (il.)  resident  pauper  lunatics; 
(ill.)  luiuitics,  whether  pauper  or  not,  wandering  at  large;  (iv.) 
lunatics  in  workhouses.  (As  to  pauper  lunatics  genersdly,  see 
article  Poob  Law.)  A  lunatic  may  also  be  received  into  an 
institution  under  an  order  by  the  Commissioners  in  Lunacy; 
and  a  lunatic  so  found  by  inquisition  imder  an  order  signed  by 
the  oHnmittee  of  his  person. 

The  chief  features  of  English  asylum  administration  requiring 
notice  are  these.  Mechanical  restraint  is  to  be  applied  only 
when  necessary  for  surgical  or  medical  purposes,  or  in  order  to 
prevent  the  lunatic  from  injuring  himself  or  others.  The  privacy 
of  the  correspondence  of  lunatics  with  the  Lord  Chancellor,  the 
Commissioners  in  Lunacy,  &c.,  is  secured.  Provision  is  made 
for  regular  visits  to  patients  by  their  relatives  and  friends. 
The  employment  of  males  for  the  custody  of  females  is,  except 
on  occasions  of  urgency,  prohibited.  Pauper  lunatics  may  be 
boarded  out  with  relatives  and  friends.  Elaborate  provision  Is 
made  for  the  official  visitation  of  every  class  of  receptacle  for  the 
insane.  The  duties  of  visitation  are  divided  between  the  Com- 
missioners in  Lunacy,  the  Chancery  Visitors  and  various  other 
visitors  and  visiting  committees.  There  are  ten  Commissioners 
in  Lunacy — four  unpaid  and  six  paid,  three  of  the  latter  being 
barristers  of  not  less  than  five  years'  standing  at  the  date  of 
appointment,  and  three  medical.  The  Commissioners  in  Lynacy, 
who  are  appointed  by  the  Lord  Chancellor,  visit  every  class  of 
lunatics  ezceot  persons  so  found  by  inquisition.     These  are 
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visited  by  the  Chancery  Visitors.  There  are  three  Chancery 
Visitors,  two  medical  and  one  legal  (a  banister  of  at  least  five 
years'  standing  at  the  date  of  his  appointment) ,  who  are  appointed 
and  removable  by  the  Lord  Chancellor.  The  Chancery  Visitors 
(together  with  the  Master  in  Lunacy)  form  a  Board,  and  have 
offices  in  the  Royal  Courts  of  Justice.  In  addition  to  these  two 
dasses  of  visitors,  every  asylum  has  a  Visiting  Committee  of 
not  less  than  seven  members,  appointed  by  the  local  authority; 
and  the  justices  of  every  county  and  quarter-sessions  borou^ 
not  within  the  immediate  jurisdiction  of  the  CommissioneES  in 
Luna^  annually  appoint  three  or  more  of  their  number  as  visitors 
of  licensed  houses. 

Provision  is  made  for  the  dischaxge  of  lunatics  from  asylums, 
&&,  on  recovery,  or  by  kUfeas  cor  pus,  or  by  the  various  visiting 
authorities.  Any  person  who  considers  himself  to  have  been 
unjustly  detained  is  entitled  on  discharge  to  obtain,  free  of 
cipense,  from  the  secretaiy  to  the  Lunacy  Commissioners  a  copy 
of  the  documents  under  which  he  was  confined. 

The  Irish  [Lunacy  Acts  1831-1890;  Lunacy  (Ireland)  Act 
xgoi]  and  Scottish  [Lunacy  Acts  1857  (30  &  ax  Vict,  c  71), 
1887  (50  &  51  Vict,  ca  39)1  asylum  systtaa  present  no  feature 
sufiEkiently  dififeient  from  the  En^ish  to  require  separate  notice, 
except  that  in  Scotland  ''  boarding  out "  is  a  regular,  and  not 
merdy  an  incidental,  part  of  asylum  administration.  The 
"boarding  out"  principle  has,  however,  received  its  most 
extended  and  most  successful  application  In  the  Gheel  colony 
in  Belgium.  The  patients,  after  a  few  days'  preliminary  observa- 
tion, are  placed  in  families,  and,  except  that  they  are  under 
ultimate  control  by  a  superior  commission,  composed  of  the 
governor  of  the  province,  the  Procureur  du  Roi  and  otheis, 
enjoy  complete  liberty  indoors  as  well  as  out  of  doors.  The 
patients  are  visited  by  nurses  from  the  infirmary,  to  which  they 
may  be  sent  if  they  become  seriously  ill  or  unmanageable.  They 
are  oicouraged  to  work.  The  accommodation  provided  for  them 
is  prescribed,  and  is  to  be  of  the  same  quality  as  that  of  the 
household  in  which  they  live.  Clothing  is  provided  by  the 
administration. 

In  the  French  (see  laws  of  30th  June  1838  and  z8th  December 
1839)  and  German  (see  Journal  of  Comparative  LegislalioH,  n.s. 
vol.  i.  at  pp.  371,  373)  asylum  systems  the  main  features  of 
English  administration  are  also  reproduced. 

The  lunacy  laws  of  the  British  colonies  have  also  closely 
followed  En^ish  legislation  (cf.  Ontario,  R^.  1897,  cc.  317,  318; 
Manitoba,  JLS,  1903,  c.  80;  Victoria  (No.  11x3,  1890);  New 
Zealand  (No.  34  of  x883  and  Amending  Acts);  Mauritius  (N0..37 
of  1858). 

In  America  the  different  states  of  the  Union  have  each  their 
own  lunacy  legislation.  The  national  government  provides 
only  for  the  insane  of  the  army  and  navy,  and  for  those  residing 
in  ihe  District  of  Columbia  and  in  Alaska.  The  various  laws  as 
to  the  reception,  &c.,  of  the  insane  into  asylums  closely  resemble 
English  procedure.  But  in  several  sUtes  the  verdict  of  a  jury 
finding  lunacy  is  a  necessary  preliminary  to  the  commitment 
of  private  patients  (Kentucky,  Act  of  1883,  c  900,  §  14;  Mary- 
land, R^.  1878,  c.  53,  §  31 ;  Illinois,  R.S.  1874,  c.  85,  §  33). 

Authorities. — ^The  following  works  may  be  consulted:  Collin- 
son  on  the  Law  0/  Lunatics  and  Idiots  (2  vols.,  London,  1812); 
Shelford  on  the  Lavo  of  Lunatics  and  Idiots  (London,  1847).  On  aill 
points  relating  to  the  history  and  development  of  the  law  these  two 
treatises  are  invaluable.  Pope  on  Lunacy  (3nd  ed..  London,  1890); 
ArchboM's  Lunacy  (4th  ed.,  London,  1895):  Elmer  on  Lunacy  (7th 
cd.,  London.  1893);  wood  Renton  on  Lunacy  (London  and  Edin- 
burgh, 1896);  Fiy'«  Lunacy  Laws  (3rd  ed..  London,  1890);  Pitt- 
Lewis,  Smith  and  Hawke,  The  Insane  and  the  Law  fLondon,  1895); 
Hack-Tuke.  Dictionary  of  Psychological  Medicine  (London,  1893), 
and  the  bibliographies  attached  to  the  various  legal  arricks  in 
that  work;  ClevGnger.  Medical  Jurisprudenu  0/  Insanity  (2  vols., 
New  York,  1899) ;  Semelaigne.  Les  Alitnistes  franfais  (Paris  1849); 
Bertrand.  Lot  sur  les  alihus  (Paris,  1872).  presents  a  comparat/ve 
view  of  English  and  foreign  lepslations.  In  forenac  medicine  the 
works  of  Taylor,  Medical  Junsprudence  (5th  ed.,  London,  1905); 
Dixon  Mann.F(9frtrif  Medicine  and  Toxicolop\(xrdtd.^ljoiodon,  I9<?): 
and  Wharton  and  Stille,  A  Treatiu  on  MedtcalJurisprudence  (Phila- 
delphia. 1873);  Hamilton  and  C^odkin.  System  of  Lepal  Medicine 
(New  York,  1895);  are  probably  the  English  authonties  in  most 
-omawo  use.    See  also  Caqxr  and  Liman,  Prahtisches  Handbuch 


der  terickOichom  MeOcm  (Beriin.  6di  ed.,  1876):  .«i«».  x«. 
mUZo-Uiole  sur  la  folio  (Puis.  1872);  Legiand  d«  SaaDe,  La  f*x 
deoant  les  tribunaux  (Pans,  1864):  Dubcac.  rraiii  do  tmispndcKs 
midicaU  (Paris,  1894);  Toardes,  TroiU  do  wMetime  IMe  (Paris. 
1897) ;  and  especially  Krafft-EbiQg,  LArbuch  der  geridHUciem  Psycha^ 
pathdopo  (^ttgait.  1899).  CA.  W.  B.; 
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^  The  en  of  real  hospitals  for  the  insane  began  i 
century.  There  had  been  e^tahHshfd  here  and  there  in 
parts  of  the  world,  it  is  true,  certain  asj^ums  or  places  of 
before  the  beginning  of  the  19th  centuy.  We  find  mcmior.  c 
histoiy  of  such  a  place  estaMi^hed  by  monks  at  JenisakB  = 
the  latter  part  of  the  sth  centuy.  There  is  cvidenoe  thai  eves 
earlier  than  this  in  E^pt  and  Greece  the  insane  «cie  txeatec 
as  individuals  suffering  from  divine.  Egyptian  pdests  empkyei 
not  <mly  music  and  the  beautiful  in  nature  and  art  as  irrvi*;;' 
agents  in  insanity,  but  recreation  and  occnpation  as  vc£.  A 
Greek  physician  {wotested  against  mechanical  restnint  xb  t^ 
care  of  the  insane,  and  advocated  kindly  trcatmcsi.  the  cse  a 
music,  and  of  some  sorts  of  manual  labour.  Bat  these  aadext 
beneficent  teachings  were  lost  sight  of  during  succeeding  caegms 
The  prevailing  idea  of  the  pathologj  of  insanity  in  Ecvpe 
during  the  middle  ages  was  that  of  denmuacal  posscssioa.  Tbe 
insane  were  not  sick,  but  possessed  of  devils,  and  these 
were  only  to  be  exordsed  by  moral  or 
Medieval  therapeutics  in  insanity  adapted  itself  to  tke  cciafeKT 
indicated.  Torture  and  the  cnidQest  foons  of  ponisluBeot  wet 
empbsred.  The  insane  were  regarded  with 
were  frequently  cast  into  chains  and  dungeons, 
of  mental  disoise  were  treated  by  other  spirxtoal 
as  pilgrimages  to  the  shrines  of  obtain  saints  vfao 
to  have  particular  skill  and  Access  in  the 
spirits.  The  shrine  of  St  Dymphna  at  Qied,  in 
one  of  these,  and  seems  to  have  originated  in  the  7th 
a  shrine  so  famed  that  lunatics  from  all  ovet  Euope  wen 
thither  for  miraculous  healing.  The  little  town  hmme  a 
for  hundreds  of  insane  peisons,  and  as  long  ago  as  the  :r^ 
century  acquired  the  reputation,  idiich  still  exists  to  this  dar.  d 
a  unique  colony  for  the  insane.  At  the  present  time  the  W 
of  Ghed  and  its  adjacent  timing  hamlets  (with  a 
of  some  13,000  souls)  provides  homes,  board  and  care  lor  arsrr 
3000  insane  persons  under  medical  and  govemnacnt  sapenr^x. 
Numerous  other  shrines  and  holy  wdls  in  varioiis  parts  of  Esn^r 
were  resorted  to  by  the  mentally  a£Bicted — soch  as  GfesHia-Cti: 
in  Ireland,  the  well  of  St  Winifred,  St  Nun's  Pod,  St  FiDbss.  4c. 
At  St  Nun's  the  treatment  con^stcd  of  pliingix«  tke 
backwards  into  the  water  and  dragging  him  to  and  ta> 
mental  excitement  abated.  Not  only  throughout 
ages,  but  far  down  into  the  17th  century, 
witdicraft  were  regarded  as  the  diief  causes  of  inaaiuly. 
the  insane  were  fr^uently  tortured,  scouigitd,  and 
to  death. 

Until  as  late  as  the  middle  of  the  i8th  oatnry,  inaUly 
persons  were  cared  for  at  shrines,  or  wandered  IwhimV  w  abvs: 
the  country.  Sudi  as  were  deemed  a  menace  to  the  <  mnw  1  "."y 
were  sent  to  ordinary  prisons  or  diained  in  dungeons.  Thshaye 
numbeis  of  lunatics  accumulated  in  the  prisons,  and  slov^  thrc 
grew  up  a  sort  of  dbtinction  between  them  and  crinrinak  wi^ 
at  length  resulted  in  a  separation  of  the  two  cSaases. 
of  the  insane  were  sent  to  cloisters  and 
after  these  began  to  be  abaiKhmed  by  their  fonaer  ocrcpor-^ 
Thus  "Bedlam  "(Bethlehem  Royal  Ho^Mtal) 
founded  in  1347  as  a  priory  for  the  brethren  nnd 
Order  of  the  Star  of  Bethlehem.  It  is  not  known 
lunatics  were  first  received  into  Bedlam,  but 
1403.    Bedlam  was  rebuilt  as  an  asylum  for  the 
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In  1815  a  committee  of  the  House  of  Commons,  upon,  irte^  p- 
tion,  found  it  in  a  disgraceful  condition,  the  nedica]  cna£r« :. 
being  of  the  most  antiquated  sort,  and  actual  isfacaar.  • 
practised  upon  the  patients.  Similarly  the  Chanenton  .V5>  >r 
just  outside  Paris,  near  the  park  <tf  Yinoenncs,  was  n  •-> 
nwnastery  which  had  been  given  over  to  the  insane.    Ni 
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like  instances  cotild  be  dted,  but  the  interesting  point  to  be 
borne  in  mind  is,  that  with  a  general  tendency  to  improvement  in 
the  condition  of  imbeciles  upon  public  charge,  idiots  and  insane 
persons  came  gradually  to  be  separated  from  criminals  and  other 
paupers,  and  to  be  segregated.  The  process  of  segregation  was, 
however,  very  slow.  Even  after  it  had  been  accomplished  in  the 
larger  centres  of  civilization,  the  condition  of  these  unfortunates 
in  provincial  districts  remained  the  same.  Furthermore,  the 
transfer  to  asylums  provided  eq>ecially  for  them  was  n<^  followed 
by  any  immediate  improvement  in  the  patients. 

Twenty-five  years  after  Pinel  had,  in  1792,  struck  the  chains 
from  the  lunatics  huddled  in  the  Salp£tri£re  and  Bic^tre  of  Paris, 
and  called  upon  the  woiid  to  realize  the  horrible  injustice  done 
to  this  wretched  and  suffenng  class  of  humanity,  a  pupil  of  Pinel, 
Esquirol,  wrote  of  the  insane  in  France  and  all  Europe'  "  These 
unfortunate  people  are  treated  worse  than  criminals,  reduced  to  a 
condition  worse  than  that  of  animals.  I  have  seen  them  naked, 
covered  with  rags,  and  having  only  straw  to  protect  them  against 
the  cold  moisture  and  the  hard  stones  they  lie  upon,  deprived  of 
air,  of  water  to  quench  thirst,  and  all  the  necessaries  of  life,  given 
up  to  mere  gaolers  and  left  to  their  surveillance.  I  have  seen 
them  in  their  narrow  and  filthy  cells,  without  light  and  air, 
fastened  with  chains  in  these  dens  in  which  one  would  not  keep 
wild  beasts.  This  I  have  seen  in  France,  and  the  insane  are  every- 
where in  Europe  treated  in  the  tame  way,*'  It  was  not  until  1838 
that  the  insane  in  France  were  all  transferred  from  small  houses 
of  detention,  workhouses  and  prisons  to  asylums  specially  con- 
structed for  this  purpose. 

In  Belgium,  in  the  middle  ages,  the  public  executioner  was 
ordered  to  expel  from  the  towns,  by  flogging,  the  poor  lunatics 
who  were  wandering  about  the  streets.  In  1804  the  Code 
Napoleon  "  punished  those  who  allowed  the  insane  and  mad 
criminals  to  run  about  free."  In  1841  an  investigation  showed 
in  Belgium  thirty-seven  establishments  for  the  insane,  only  six  of 
which  were  in  good  order.  In  fourteen  of  them  chains  and  irons 
were  still  being  used.  In  Germany,  England  and  America,  in 
1 841,  the  condition  of  the  insane  was  practically  the  same  as  in 
Belgium  and  France. 

These  facts  show  that  00  great  advance  in  the  humane  and 
scientific  care  of  the  insane  was  made  till  towards  the  middle  of 
the  19th  century.  Only  then  did  the  actual  metamorphosis  of 
asylums  for  detention  into  hospitals  for  treatment  begin  to  take 
place.  Hand  in  hand  with  this  progress  there  has  grown,  and  still 
is  growing,  a  tendency  to  subdivision  and  specialization  of 
hospitals  for  this  purpose.  There  are  now  hospitals  for  the 
acutely  insane,  others  for  the  chronic  insane,  asylums  for  the 
criminal  insane,  institutions  for  the  feeble-minded  and  idiots, 
and  colonies  for  epileptics.  There  are  public  institutions  for 
the  poor,  and  well-appointed  private  retreats  and  homes  for 
the  rich.  All  these  are  presided  over  by  the  best  of  medical 
authorities,  supervised  by  unsalaried  boards  of  trustees  or 
managers,  and  carefully  inspected  by  Government  lunacy  com- 
missioners, or  boards  of  charities — a  contrast,  indeed,  to  the 
gaols,  shrines,  holy  wells»  chains,  tortures,  monkish  exorcisms, 
ikc.  of  the  pastl 

The  sutistics  of  insanity  have  been  fairly  well  established. 
The  ratio  of  insane  to  normal  population  is  about  i  to  300  among 
civilized  peoples.  This  pn^iortion  varies  within  narrow  limits  in 
different  races  and  countries.  It  is  probable  that  intemperance  in 
t  he  use  of  alcohol  and  drugs,  the  spread  <rf  venereal  diseases,  and 
the  over-stimulation  in  many  directions  induced  by  modern 
social  conditions,  have  caused  an  increase  of  insanity  in  the  19th 
as  compared  with  past  centuries.  The  amount  of  such  increase  is 
probably  very  small,  but  on  superficial  examination  might  seem 
to  be  large,  owing  to  the  accumulation  of  the  chronic  insane  and 
tlie  constant  upbuilding  (tf  asylums  in  new  communities.  The 
imperfections  of  census-taking  in  the  past  must  also  be  taken 
ioto  account. 

The  DK)dem  hospital  for  the  insane  does  credit  to  latter-day 
civilization.  Physical  restraint  is  no  longer  practised  The  day 
of  chains — even  of  wristlets,  covered  cribs  and  strait-jackets — 
IS  past.    Neat  dormitories,  cosy  single  rooms,  and  sitting-  and 


dining-rooms  please  the  eye.  In  the  place  of  bare  walls  and 
floors  and  curtainlcss  windows,  are  pictures,  plants,  rugs,  birds, 
curtains,  and  in  many  asylums  even  the  barred  windows  have 
been  abolished.  Some  of  the  wards  for  milder  patients  have 
unl<Xrked  doors.  Many  patients  arc  trusted  alone  about  the 
grounds  and  on  visits  to  neighbouring  towns.  An  air  of  busy 
occupation  is  observed  in  sewing-rooms,  schools,  shops,  in  the 
fields  and  gardens,  employment  contributing  not  only  to  economy 
in  administration,  but  to  improvement  in  mental  and  physical 
conditions.  The  general  progress  of  medical  science  in  all 
directions  has  been  manifested  in  the  department  of  psychiatry 
by  improved  methods  of  treatment,  in  the  way  of  sleep-producing 
and  alleviating  drugs,  dietetics,  physical  culture,  hydrotherapy 
and  the  like.  There  are  few  asylums  now  without  pathological 
and  clinical  laboratories.  While  it  is  a  far  cry  from  the  prisons 
and  monasteries  of  the  past  to  the  modem  hospital  for  the 
insane,  it  is  still  possible  to  trace  a  resemblance  in  many  of  our 
older  asylums  to  their  ancient  prototypes,  particularly  in  those 
asylums  built  upon  the  so-called  corridor  plan.  Though  each 
generation  contributed  somethmg  new,  antecedent  models  were 
more  or  less  adhered  to.  Progress  in  asylum  architecture  has 
hence  advanced  more  slowly  in  countries  where  monasteries 
knd  cloisters  abounded  than  in  countries  where  fixed  models 
did  not  exist.  Architecu  have  had  a  freer  hand  in  America, 
Australia  and  Germany,  and  even  in  Great  Britain,  than  in  the 
Catholic  countries  of  Europe. 

Germany  approaches  nearest  to  an  ideal  standard  of  provision 
for  the  insane.  The  highest  and  best  idea  which  has  yet  been 
attained  is  that  of  small  hospitals  for  the  acutely  insane  in  all 
cities  of  more  than  50,000  inhabitants,  and  of  colonies  for  the 
chronic  insane  in  the  rural  districts  adjacent  to  centres  of 
population.  The  psychopathic  hospital  in  t  he  city  gives  easy  and 
speedy  access  to  persons  taken  suddenly  ill  with  mental  disease, 
aids  in  early  diagnosis,  places  the  patients  within  reach  of  the 
best  specialists  in  all  departments  of  medicine,  and  associated, 
as  it  should  be,  with  a  medical  school  or  university,  affords 
facilities  not  otherwise  available  for  scientific  rciearcb  and  for 
instruction  in  an  important  branch  of  medical  learning.  A 
feature  of  the  psychopathic  hospital  should  be  the  reception  of 
patients  for  a  reasonable  period  of  lime,  as  sufferers  from  disease, 
without  the  formality  of  legal  commitment  papers.  Such  papers 
are  naturally  required  for  the  detention  and  restraint  of  the 
insane  for  long  periods  of  time,  but  in  the  earlier  stages  they 
should  be  spared  the  stigma,  delay  and  compbcated  procedure 
of  commitment  for  at  least  ten  days  or  two  weeks,  since  in  that 
time  many  may  convalesce  or  recover,  and  in  this  way  escape 
the  public  record  of  their  infirmities,  unavoidable  by  present 
judicial  procedures. 

There  should  be  associated  with  such  hospitals  for  the  acutely 
insane  in  cities  out-door  departments  or  dispensaries,  to  which 
patients  may  be  brought  in  still  earlier  stages  of  mental  disorder, 
at  a  period  when  early  diagnosis  and  preventive  therapeutics 
may  have  their  best  opportunities  to  attain  good  results.  In 
Germany  a  psychopathic  hospital  now  exists  in  every  university 
town,  under  the  name  of  Psychiatrische  Klinik. 

Colonies  for  the  chronic  insane  are  established  in  the  country, 
but  in  the  neighbourhood  of  the  cities  having  psychopathic 
hospitals,  to  receive  the  overflow  of  the  latter  when  the  acute 
stage  has  passed.  The  true  colony  is  constructed  on  the  principle 
of  a  fanning  hamlet,  without  barracks,  corridored  buildings, 
or  pavilions.  It  is  similar  in  most  respects  to  any  agrictdtural 
community.  The  question  here  is  one  of  humane  care  and 
econonucal  administration.  Humane  care  includes  medical 
supervision,  agreeable  home-life,  recreation,  and,  above  all 
things,  regular  manual  and  out-of-door  occupation  in  garden, 
farm  and  dairy,  in  the  quarry,  clay-pit  or  well-ventilated  shop. 
Employment  for  the  patients  is  of  immense  remedial  importance, 
and  of  great  value  from  the  standpoint  of  economical  administra- 
tion. In  the  colony  system  the  small  cottage  homes  of  the 
patients  are  grouped  about  the  centres  of  industry.  The  workers 
in  the  farmstead  live  in  small  families  about  the  farmstead 
group  of  buildings;  the  tillers  of  the  soil  adjacent  to  the  fieldr. 
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meadows  and  gardens;  tbe  bridunakers,  quarrynen  and 
artizans  in  still  other  cottages  in  the  neighbourhood  of  tbe 
scenes  of  their  activities.  In  addition  to  these  groups  of  cottages, 
which  constitute  the  majority  of  the  buildings  in  the  village, 
an  infirmary  for  bedridden,  exdted  and  crippled  patients  is 
required,  and  a  small  hospital  for  the  sick.  All  the  inhabitants 
of  the  colony  arc  under  medical  supervision.  A  laboratory  for 
scientific  researches  forms  a  highly  important  part  of  the  equip- 
ment. The  colony  is  not  looked  upon  as  a  refuge  for  the  incurable ; 
it  is  still  a  hospital  for  the  sick,  where  treatment  is  carried  on 
under  the  most  humane  and  most  suitable  conditions,  and 
wherein  the  prccentage  of  recoveries  will  be  larger  than  in 
asylums  and  haq>itals  as  now  conducted.  In  respect  of  the 
establishment  of  colonies  for  the  insane  upon  the  plan  outlined 
here,  Gennany  has,  as  in  the  case  of  the  psychopathic  hospital, 
led  the  world.  It  has  been  less  difficult  for  that  country  to  set 
the  example,  because  she  had  fewer  of  the  conditions  of  the  past 
to  fight,  and  with  her  the  progress  of  medical  saence  and  of 
methods  of  instruction  in  all  departments  of  medidne  has  been 
more  pnmounced  and  rapid. 

Amcmg  the  German  colonies  for  the  insane,  that  at  Alt- 
Scherbitz,  near  Leipzig,  is  the  oldest  and  most  successful,  and 
is  pre-eminent  in  its  close  approach  to  the  ideal  village  or  colony 
system.  In  1899  Professor  Kraeplin  of  Heidelberg  stated 
(Psyckiatrie,  6th  edition)  that  the  effort  was  made  everywhere 
in  Germany  to  jive  the  exterior  of  asylums,  by  segregation  of 
the  patients  in  separate  home-like  villas,  rather  the  appearance 
of  hamlets  for  working-people  than  prisons  for  the  insane,  and 
be  said,  further,  that  the  whole  question  of  the  care  of  the  insane 
had  found  solution  in  the  colony  system,  the  best  and  cheapest 
method  of  support  '*  I  have  myself,"  he  writes,  **  had  oppor- 
tunity to  see  patients,  who  had  lived  for  years  in  a  large  closed 
asylum,  improve  in  the  most  extraordinary  manner  under  the 
influence  of  the  freer  movement  and  more  independent  occupa- 
tion of  colony  life." 

In  America  the  colony  scheme  has  been  successfully  adopted 
by  the  state  of  New  York  at  the  Craig  Colony  for  E^^ilcptics 
at  Sonyea  and  elsewhere. 

That  the  tendency  nowadays,  even  outside  of  Gennany. 
in  the  direction  of  the  ideal  standard  of  provision  for  the  insane 
b  a  growing  one  is  manifested  in  all  countries  by  a  gradual 
disintegration  of  the  former  huge  cloister-like  abodes  More 
asylums  are  built  on  the  pavilion  plan.  Many  asylums  have, 
as  it  were,  thrown  off  detached  cottages  for  the  better  care  of 
certain  patients.  Some  asylums  have  even  established  small 
agricultural  colonics  a  few  mOes  away  from  the  parent  plant,  like 
a  vine  throwing  out  feelers.  What  is  called  the  boarding-out 
system  is  an  effort  in  a  similar  direction.  Patients  suffering 
from  mild  forms  of  insanity  are  boarded  out  in  families  in  the 
country,  either  upon  public  or  private  charge.  Gheel  is  an 
example  of  the  boarding-out  system  practised  on  a  large  scale. 
But  the  ideal  system  is  that  of  the  psychopathic  hospital  and 
tbe  colony  for  the  insane 

AuTHOUTiBS. — ^Sir  T.  B.  Tuke.  DicUonary  of  Psychological  Medicine 
(London  and  Philadelphia,  1892);  W  P  Letchworth.  The  Insane 
in  Foreign  Countries  (New  YoiV,  1889);  Care  and  Treatment  of 
Epile^ics  (New  York.  1900).  F.  Peterson.  Mental  Diseases  (Phila- 
delphia. 1899):  "  Annual  Address  to  the  American  Medico-P^ho- 
k)gKal  Awoctatwn,"  Proceedings  (1899).  (F.  P.*) 

IMSCRIPTIONS  (from  Lat.  inscribere,  to  write  upon),  the 
general  term  for  writings  cut  on  stone  or  metal,  the  subject 
matter  of  epigraphy.  See  generally  Writinc  and  Palaeo- 
CRAPHY.  Under  this  heading  it  is  convenient  here  to  deal  more 
specifically  with  four  groups  of  andent  inscriptions,  Semitic, 
Indian,  Greek  and  Latin,  but  further  information  will  be  found 
in  numerous  separate  articles  on  philological  subjects.  See 
especially  CiTNEiFOitM.  Babylonia  and  Assyria,  Sitmer, 
Beristun,  Egypt  {Language  and  Writing),  Ethiopia,  Phoe- 
nicia, Arabia,  HnnrES.  Sabaeans,  Minaeans,  Etritria, 
Aegean  Civiuzation,  Crete.  Cyprus,  Britain,  Scandinavian 
Languages,  Teutonic  Languages,  Central  America:  Arckae- 
"Ufgy,  &c 


L    SBMinC    iNSCUPIXORi 

Ezduding  cuneiform  (g.v.),  the  inscripUons 
are  usually  classed  under  two  main  heads  aa  Nonli  and  Sooth 
Semitic.  The  former  dass  indudes  Hebrew  (with  Moabite). 
Phoenician  (with  Punic  and  neo-Punk),  and  Aramaic  (viib 
Nabataean  and  Palmyrtne).  Tbe  South  Semitic  daas  isdades 
the  Minaean  and  Sabaean  inscriptions  of  South  Arabia.  In  nost 
of  these  departments  there  has  been  a  very  lazge  increase  of 
material  during  recent  jrears,  some  <^  wfaicb  ts  of  tlK  basest 
historical  and  palaeographical  importance.  Tbe  North  Sostic 
monuments  have  recdved  tbe  greater  share  of  attentiOB  becxest 
of  thdr  more  general  interest  in  conneiion  with  the  hisuvy  d 
surrounding  countries. 

X  North  Semitic. — ^Tbe  earliest  anthmty  for  any  Nortb 
Semitic  language  is  that  of  the  Td-d-Amama  tablets  dszk 
century  bc)  which  contain  certain  *' Canaanitc  grosses,** ■  it. 
North  Semitic  words  written  in  cuneiform  characters  Fraa 
these  to  the  first  inscription  found  in  the  North  Semitac  atpkahei. 
there  is  an  interval  of  about  ax  centuries.  Tbe  stde  of  Ifesfaa, 
commonly  caUed  tbe  Moatnte  Stone,  was  set  up  in  the  gik 
century  BC  to  conunemoraie  the  success  of  Moab  in  shakoi; 
off  tbe  IsraeHtisb  rule  It  b  of  great  value,  both  histaricaDy  a 
rdatingtoeventsindicatedinaKingsi.  i,iu  5,frc,aixl  fingnifitic- 
ally  as  exhilnting  a  language  almost  identical  with  Hebrew— that 
is  to  say,  another  form  of  the  same  Canaanitish  language  1: 
was  discovered  in  1868  by  tbe  German  missiaoaiy,  Klein,  oa 
the  site  of  Dibon,  intact,  but  was  afterwards  brokcB  «p  bf 
the  Arabs.  Tbe  fragmenu,'  collected  with  great  diflkrity  bf 
Clermont-Ganneau  and  others,  are  now  in  the  Loovie.  lis 
genuineness  was  contested  l^  A.  Lfiwy  {Sceitisk  Rtmem,  iSt. 
republished.  Berlin,  1903)  and  recently  again  by  G  Jahn  (ap- 
pendix to  Das  Buck  Daniel^  hdpog,  1904),  but.  ahhoogh  thee 
are  many  difficulties  ocmnected  with  the  text,  its  autheatiaiT  n 
generally  admitted. 

Eariy  Hebrew  inscriptions  are  at  present  few  and  meafrc 
although  it  cannot  be  doubted  that  others  would  be  found  bf 
excavating  suiuble  sites.  The  most  important  is  that  datwutd 
in  x88o  in  the  tunnd  of  the  pool  of  Siloam,  oonuBCDortfeg 
the  pierdng  <rf  tbe  rock.  It  is  generaDy  bdievcd  to  refer  to 
Hezekiah's  sdieme  for  supplying  Jerusalem  with  water  (2  Lss^ 
XX  30),  and  therefore  to  date  from  about  700  b.c  It  cosssa 
of  six  lines  in  good  Hebrew,  and  is  tbe  only  early  Hebrew  ioscr^ 
tion  of  any  length.  Tbe  character  does  not  diflo-  from  thai  d 
the  Moabite  Stone,  except  in  tbe  slightly  cursive  tendency  ci  ns 
curved  strokes,  due  no  <k>ubt  to  their  having  been  traced  lor  the 
stone-cutter  by  a  scribe  who  was  used  to  writing  on  parchxEiest 
There  are  also  a  few  inscribed  seals  dating  from  before  the  Exur 
some  factory  maiks  and  an  engraved  capital  at  al-Amwio.  vbch 
last  may,  however,  be  Samaritan  Otherwise  this  chancter  a 
only  found  (as  the  result  of  an  archaizing  tenclcncy)  on  ooies  «i 
the  Hasmoneans,  and,  still  later,  on  those  of  the  first  aad  second 
(Bar  Rokhba's)  revolts. 

The  new  Hebrew  character,  which  dcvdoped  into  the  modes 
square  character,  is  first  found  in  a  name  of  five  letters  at  \AzM- 
al-amlr,  of  the  and  century  b.c.  Somewhat  kter,  bat  prahafak? 
of  the  ist  century  b.c,  is  the  tombstone  of  the  B*Be  Qd^ 
("  Tomb  of  St  James ")  at  Jerusalem.  An  inscripcsoai  cb  1 
ruined  synagogue  at  Kafr  Bir'im,  near  §afed,  p— *t«  of 
about  AJ>.  300,  or  eaiiier,  shows  the  fuOy  developed  sqeaie 
character 

Since  tbe  publication  of  the  Corpus  Inser,  Sem  it  has  beet 
customary  to  treat  papjrri  along  with  inscriptioes,  and  ka 
palaeographical  reasons  it  is  convenient  to  do  so. 
papyri  are  few,  all  in  square  character  and  not  of  great 
The  longest,  and  probably  tbe  earliest  (6th  oentmry  aji.).  a  ane 
now  in  the  Bodleian  Library  at  Oxford,  containiac  *  pervase 

*See  Windder  in  Schrader*s  KeOmsehr,  BiUL  v.  (BeAa.  Ac 
1806). 

*  A  nearly  complete  text  has  been  made  f  i 

of  a  squeeze  taken  bdore  its  ^ 

meotJooBd  bdow. 
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fetter*  written  in  a  cliuacter  closely  resembling  that  of  the 
Kafr  Bir'im  inscription.  Other  fragments  were  published  by 
Steinsd&neider  *  (perhaps  8th  centttxy)i  and  by  D.  H.  Mttller  and 
Xaufmann*' 

Hebrew  inscriptions  outside  Palestine  are  the  cUrsive  graffiti 
in  th^  cataoambs  at  Venoaa  (and-5th  century),  the  magical  texts 
on  Babylonian  bowb  (yth-Sth  century),  and  the  numerous  tomb- 
stones *  in  variotts  parts  of  Europe,  cl  all  periods  from  the  6th 
century  to  the  present  time. 

Tile  few  Samaritan  inscriptions  in  enstenoe  are  neither  early 
nor  interesting. 

Closely  related  to  the  Hebrews,  both  politically  and  in  language, 
were  the  Phoenicians  in  North  Syria.  Their  monuments  in 
Phoenicia  itself  are  few  and  not  earlier  than  the  Persian  period. 
The  oldest  yet  found,  dating  probably  from  the  5th  or  4th 
century  B.C,  is  that  of  Yebaw-milk,  king  of  Gebal  (modem  Jebel) 
m  Byblus,  where  it  was  found.  It  records  at  some  length  the 
dedication  of  buildings,  &c.,  to  the  goddess  of  Gebal.  .Of  the  3rd 
century  b.c  are  the  inscriptions  on  the  sarcophagi  of  Tabnith 
and  hUi  son  Eshmun*a2ar,  kings  of  Sidon,  and  some  records 
of  other  members  of  the  same  family,  Bod-'ashtart  and  his  son 
Yathan-milk,  found  in  1903  a  short  distance  north  of  Sidon. 

Outside  Phoenicia  the  inscripti<M)s  are  numemus  and  widely 
scattered  round  the  Mediterranean  coasts,  following  the  course 
of  Phoenician  trade.  The  earliest  is  that  on  some  fragments  of 
three  bnmxe  bowb,  dedicated  to  Baal  of  Lebanon,  found  in 
Cyprus.  The  character  b  like  that  of  the  Moabite  Stone,  and 
the  date  b  probably  the  8th  century  b.c,  though  some  scholars 
would  put  it  nearer  to  1000  B.C.  In  the  latter  case,  the  Hiram, 
king  of  Sidon,  mentioned  iu  the  inscriptions  would  be  the  same 
as  Hiram,  king  of  Tyre,  in  Solomon's  time.  Similar  bowb  (of 
about  700  B.C.)  found  at  Nimrud  sometimes  bear  the  maker's 
name  in  Phoenician  characters. 

Many  monumental  inscriptions  have  also  been  found  in  Cyprus, 
at  Kition,  Idalion,  Tamassos,  &c.  lliey  are  chiefly  votive,  some 
dated  in  the  4th  century,  and  some  being  perhaps  as  late  as  the 
and  centoiy  B.C.,  so  that  they  afford  valuable  evidence  as  to  the 
succession  of  the  local  kings.  Several  also  are  bilingual,  and  it 
was  one  of  these  which  supplied  George  Smith  with  the  clue  to  the 
Cypriote  syllabic  system  of  writing  Greek.  Similar  memoriab 
of  Phoenician  settlements  were  found  at  Athens  (Piraeus),  in 
Egypt,  Sardinia,  Malta  and  Goao.  Most  interesting  of  all  b  the 
celebrated  sacrificial  tablet  of  Marseilles,  giving  an  elaborate 
tariff  of  payments  at  or  for  the  various  offerings,  and  showing 
some  striking  analogies  with  the  directions  in  the  book  of 
Leviticus.  For  the  information  it  gives  as  to  dvil  and  priestly 
organization,  it  b  the  most  important  Phoenician  text  in  exbt- 
cnce.  It  was  probably  brought  from  Carthage,  where  similar 
tariffs  have  been  found.  On  the  site  of  that  important  colony, 
and  indeed  throughout  the  parts  of  North  Africa  once  subject 
to  its  nife,  Punic  inscriptions  are,  as  might  be  expected,  very 
numerous.  By  far  the  majority  are  votive  tabfets,  probably 
belonging  to  the  period  between  the  4th  and  the  and  centuries 
B.C.  many  of  them  in  a  wonderfully  perfect  sute  of  preservation. 
One  of  the  most  interesting,  recently  discovered,  mentions  a 
faigh-pfiestess  who  was  head  of  the  college  of  priests,  and  whose 
husband's  family  had  been  suffties  for  four  generations.  Later 
inscriptions,  called  neo-Punic,  dating  from  the  tall  of  Carthage 
to  about  the  ist  century  aj>.,  are  written  in  a  debased  character 
and  language  differing  in  several  respects  from  the  earlier  Punic, 
and  presenting  many  difficulties. 

In  Aramaic  the  earliest  inscriptions  are  three  found  in  1890- 
18^1  at  and  near  Zinjirll  in  North-west  Syria,  dating  from  the 
8th  century  B.C.  Of  these,  one  was  set  up  by  PanammO,  king 
of  Ya'dl.  in  honour  of  the  god  Hadad,  and  b  inscribed  on  a 

>  Published  with  other  fragments  in  the  Jot.  Quart  Xmnr, 
jsvi.  I. 

•Zeiisek.  /.  Aen^,  Spr,  (1879).  These  were  the  Unt  specimens 
found.  See  also  brman  and  Krebs,  Ans  den  Papynu  4.  af/.  Jfau. 
g>.  390  (Beritn,  1899). 

'  MittkeHmnpn . . .  RaiMtr.  i.  38  OVien.  1886). 

*  Those  In  France  vera  coUected  by  Schwab  in  Ntmdln  arekmu, 
zT^  3.   See  also  Chwoboo.  Car^  Inter,  Hthr.  (St  Petenbufg,  1882). 


statue  of  him,  the  other  two  were  set  up  by  Bar-rekub,  son  of 
PanammO,  one  in  honour  of  hb  father  and  on  hb  statue,  the 
second  commemorating  the  erection  of  his  new  house.  They 
are  remarkabfe  as  being  engraved  in  relief,  a  peculiarity  which 
has  been  thought  to  be  due  to  "  Hlttite  "  influence.  Otherwise 
the  character  resembles  that  of  the  Moabite  Stone.  The  texts 
consbt  of  77  lines  (not  all  legible),  giving  a  good  deal  of  informa- 
tion about  an  obscure  place  and  period  hitherto  known  only 
from  cuneiform  sources.  Hie  ornamentation  b  Assyrian  in 
style,  as  also  b  that  of  the  inscriptions  of  Nerab  (near  Aleppo), 
commemorative  texts  engraved  on  statues  of  priests,  of  about 
the  7th  century. 

Of  shorter  inscriptions  there  b  a  long  series  from  about  the 
8th  century  b.c,  on  bronse  weights  found  at  Nineveh  (generally 
accompanied  bpr  an  Assyrian  version),  and  as  "dockets"' 
to  cuneiform  contract-tablets,  giving  a  brief  indication  of  the 
contents.  Aramaic,  being  the  commercial  language  of  the  East, 
was  naturally  used  for  thb  purpose  in  business  documents.  For 
the  same  reason  it  b  found  in  the  6th-4th  centuries  B.C.  sporadic- 
ally in  various  regions,  as  in  Cilida,  in  Lycia  *  (with  a  Greek 
version),  at  Abydos  (on  a  weight).  At  Taimi  also,  in  North 
Arabia,  an  important  trading  centre,  besides  shorter  texts,  a 
very  interesting  inscription  of  twenty-three  lines  was  found, 
recording  the  foundation  and  endowment  of  a  new  temple, 
probably  in  the  5th  century  B.C.  But  by  far  the  most  extensive 
collection  of  early  Aramaic  texts  comes  from  Egypt,  where  the 
language  was  used  not  only  for  trade  purposes,  as  elsewhere, 
but  also  officially  under  the  Persian  rule.  From  Memphis 
there  b  a  funeral  inscription  dated  in  the  fourth  year  of  Xerxes 
(482  B.C.),  and  a  dedication  on  a  bowl  of  about  the  same  date. 
A  stele  recently  published  by  de  Vogtt^ '  is  dated  4  58  b.c  Another 
which  b  now  at  CUupentras  in  France  (place  of  origin  unknown) 
is  probably  not  much  later.  At  Elephantine  and  Assuin  in 
Upper  Egypt,  a  number  of  ostraka  have  been  dug  iip,  dating 
from  the  sth  century  b.c  and  onward,  all  difficult  to  read  and 
explain,  but  interesting  for  the  popular  character  of  their  contents, 
style  and  writing.  There  was  a  Jewish  (or  Israelittsh  *)  settle- 
ment there  in  the  5th  century  from  which  emanated  most,  if 
not  all,  of  the  papyrus  documents  edited  in  the  CIS.  Since 
the  appearance  of  thb  part  of  the  Corpus,  more  papyri  have 
come  to  light.  One  published  by  Euting  *  b  dated  41 1  b.c  and 
b  of  hbcorical  interest,  eleven  others,**  containing  legal  documents, 
mostly  dated,  were  written  between  471  and  411  B.C.;  another 
(408  B.C)  b  a  petition  to  the  governor  of  Jerusalem."  The 
fragments  in  the  CJS.  are  in  the  same  character  and'  clearly 
belong  to  the  same  period.  The  language  continued  to  be  used 
in  Eorpt  even  in  Ptolemaic  times,  as  shown  by  a  papyrus^ 
(accounts)  and  ostrakon  **  containing  Greek  names,  and  belonging, 
to  judge  from  the  style  of  the  writing,  to  the  jrd  century  B.C. 
The  latest  fragments  *'  are  of  the  6th*8th  century  aj>.,  written 
in  a  fully  developed  square  character.  They  are  Jewish  private 
letters,  and  do  not  prove  anything  as  to  the  use  of  Aramaic 
in  Egypt  at  that  time. 

Nabataean  inscriptions  are  very  numerous.  They  arc  written 
in  a  peculiar,  somewhat  cursive  character,  derived  from  the 
square,  and  diate  from  the  2nd  century  b.c.  The  earliest  daUd 
b  of  the  yfear  40  b.c.,  the  latest  dated  b  of  aj>.  95.  The 
Nabataean  kingdom  proper  had  its  centre  at  Petra  («Sela  in 
a  Kings  xiv.  7),  which  attained  great  importance  as  the  emporium 
on  the  trade  route  between  Arabia  and  the  Persian  Gulf  on  the 

*  These  have  been  collected  by  J.  H.  Stevenson.  Babyl,  and  Assyr. 
QnUracU  (New  York.  1902).    A  more  complete  collection  has  been 


piepared  by  ProfeaMN-  A.  T.  Clay. 

•For  the  literature  see  Kallnka,  Tituli  Lyciae,  Na  15a  (Vienna, 
1901). 

'  RiperUnre  d^ipifT-  itm.,  Na  438. 

'  So  Bacher  in  /.  Q.  R.  xau  441. 

*  In  Mim,  Acad,  tnscr.  f*  sir.  xi.  3^7-    See  also  Rtp,  d'ipigr. 
tim,,  for  some  smaller  fragments.  No*.  214.348. 

*  Sayce  and  Cowley,  Aramaic  Papyri  {{jondon,  IQ06). 

^  Sachau.  "  Drei  aram.    Papyrasurkunden  "  AMi,.d.  Aff.  Fnusu 
Akad,  (Berlin,  1907). 
^ See  PS,BA.  floor),  p.  260. 
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one  side  and  Syria  and  Egypt  on  the  other.  The  commercial 
activity  of  the  people,  however,  was  widely  extended,  and  their 
monuments  are  found  not  only  round  Petra  and  in  N  Arabia, 
but  as  far  north  as  Damascxis,  and  even  in  Italy,  where  there 
was  a  trading  settlement  at  PuteolL  The  inscriptions  are  mostly 
votive  or  sepulchral,  and  are  often  dated,  but  give  little  historical 
information  except  in  so  far  as  they  fix  the  dates  of  Nabataean 

A  distinct  subdivision  of  Nabataean  is  found  in  the  Sinaitic 
peninsula,  chiefly  in  the  Wftdl  Firin  and  W&dl  Mukattib,  which 
lay  on  the  caravan  route.  The  inscriptions  are  rudely  scratched 
or  punched  on  the  rough  rock,  without  any  sort  of  order,  and 
some  of  them  are  accompanied  by  rude  drawings.  A  few  only 
are  dated,  but,  as  shown  by  de  Vog(i£  in  the  CJ.S.  (ii.  i,  p.  353), 
they  must  all  belong  to  the  2nd  and  3rd  centuries  a.d.  This 
accounts  for  the  fact  that  already  in  the  6lh  century  Cosmas 
Indicoplcustes  ^  has  no  correct  account  of  their  origin,  and 
ascribes  them  to  the  Israelites  during  their  wanderings  in  the 
wilderness.'  They  were  first  correctly  deciphered  as  Nabataean 
by  Beer  in  1848,  when  they  proved  to  consist  chiefly  of  proper 
names  (many  of  them  of  Arabic  formation),  accompanied  by 
ejaculations  or  blessings.  It  is  clear  that  they  are  not  the  work 
of  pilgrims  either  Jewish  or  Christian,'  nor  are  they  of  a  religious 
character.  The  frequent  recurrence'  of  certain  names  shows 
that  only  a  few  generations  of  a  few  families  are  represented, 
and  these  must  have  belonged  to  a  small  body  of  Nabataeans 
temporarily  settled  in  the  particular  WSdis,  no  doubt  for  purposes 
connected  with  the  caravan-trafiic.  The  form  of  the  Nabataean 
character  in  which  they  are  written  is  interesting  as  being  the 
probable  progenitor  of  the  Kufic  Arabic  alphabet. 

Another  important  trading  centre  was  Tadmor  or  Palinyra  in 
northern  Syria.  Numerous  inscriptions  found  there,  and  hence 
called  Palmyrene,  were  copied  by  Waddington  in  1861  and 
published  by  de  Vogii£  in  his  great  work  Syrie  CetUraU  (1868, 
&c.).  which  is  still  the  most  extensive  collection  of  them.  The 
difficulties  of  exploration  have  hitherto  prevented  any  further 
increase  of  the  material,  but  much  more  would  -undoubtedly 
be  found  if  excavation  were  possible.  The  texts  are  mostly 
sepulchral  and  dedicatory,  some  of  them  being  accompanied 
by  a  Greek  version.  The  language  is  a  form  of  western  Aramaic, 
and  the  character,  which  is  derived  from  the  Hebrew  and 
Aramaic  square,  is  closely  related  to  the  Syriac  estrangelo 
alphabet.  The  inscriptions  are  mostly  dated,  and  belong  to  the 
period  between  9  B.C.  and  a.d.  371.  The  most  important  is  the 
tariff  of  taxes  on  imports,  dated  a.d.  137.  Nearly  all  were  found 
on  the  surface  at  or  round  Palmyra  and  remain  in  situ.  Of 
the  very  few  in  other  places,  one  (with  a  Latin  version)  was  found 
at  South  Shields,  the  tombstone  of  Rtgina  liberta  el  conjux  of 
a  native  of  Palmyra. 

Syriac  inscriptions  are  few.  The  earliest  is  that  on  the  sarco- 
phagus of  Queen  §addan  (in  the  Hebrew  version,  §adda),  perhaps 
of  about  A.D.  40,  found  at  Jerusalem.  Others  were  found  by 
Sachau  *  at  Edessa,  of  the  2nd  and  3rd  centuries,  and  by  Pognon.  * 

3.  South  Semitic. — The  South  Semitic  class  of  inscriptions 
comprises  the  Minaean,  Sabaean,  Himyaritic  and  Liliyanitic 
in  South  Arabia,  the  Thamudic  and  Safaitic  in  the  north  and 
the  Abyssinian.  A  great  deal  of  material  has  been  collected  by 
Hal^vy,  Glaser  and  Euting.  and  much  valuable  work  has  been 
done  by  them  and  by  D.  H.  MuUer,  Hommer  and  Liltmann. 
Many  of  the  texts,  however,  are  still  unpublished  and  the  rest 
is  not  very  accessible  (except  so  far  as  it  has  appeared  in  the 
C./.5.),  so  that  South  Semitic  has  been  less  widely  studied  than 
North  Semitic 

The  successive  kingdoms  of  South  Arabia  (Yemen)  were  essenti- 
ally commercial.     Their  country  was  the  natural  intermediary 

*  cd.  E.  O.  Winstedt  (Cambr.  1909),  p.  154. 

'  A  view  revived  by  C.  Forster,  even  after  Beer,  in  7Tu  Israetitisk 
Author  skip  oj  the  Stnaitic  Inscriptunu  (London,  1856)  and  other 
works. 

*  The  cross  and  other  Christian  syrnbols  often  found  with  the 
inscriptions  have  been  added  later  by  pilgrims. — C.I^.  ii.  I,  p.  352. 

«  Reiu  in  Syritn  (Leipriff.  1883). 

'Options  shn.  de  la  oyrie,  &c.  i.  (Paris.  1907). 


between  Asia  (India),  Africa  and  Syria,  and  this  powtkm.  cota* 
bined  with  its  lutural  fertiUty,  made  the  south  far  man  prosper- 
ous than  the  north.  In  language,  the  two  most  impoftant  peoples, 
the  Minaeans  and  Sabaeans,  differ  only  dialeaicaliy,  both 
writing  forms  of  southern  Arabic  The  Minara  n  capital  was  a: 
Ma'In,  about  300  m.  N.  of  Aden  and  aoo  m.  from  the  tvest  odsl 
Here  and  in  the  neighbourhood  numerous  inscriptions  veir  fooad. 
as  well  as  in  the  north  at  al-*Ola.*  Their  cfaroiKdagy  is  mu± 
disputed.  D.  H.  Miiller  makes  the  Minaean  power  conterapon.*> 
with  the  Sabaean,  but  Glaser  (with  whom  HonuBd  and  D  S 
MargoUouth  agree)  contends  that  the  Saha<*ans  followed  tbe 
Minaeans,  whom  they  conquered  in  820  B.C.  MentioD  is  node  c 
a  cuneiform  text  (Annals  of  Sargon,  715  B.C.)  of  Ithamar  ike 
Sabaean,  who  must  be  identical  with  one  (it  is  not  certain  wfak^' 
of  the  kUigs  of  that  name  mentioned  in  the  Saharan  inacripuoes. 
Their  capital  was  Marib,  a  little  south  of  Ma'in,  and  bere  thtj 
appear  to  have  flourished  for  about  a  thousand  yearv  In  the  id 
century  A.D.,  with  the  establishment  of  the  Roman  power  ia  t^ 
north,  their  trade,  and  consequently  thdr  prosperity,  bcgais  n 
decline.  The  rival  kingdom  of  the  Hlmyarites,  with  its  capiui 
at  Zafar,  then  rose  to  importance,  and  this  in  tnrm  was  co> 
quered  by  the  Abyssinians  in  the  6th  century  aj>.  With  the 
spread  of  IsUm  the  old  Arabic  language  was  suppUnted  by  the 
northern  dialects  from  which  classical  Arabic  was  developed 
A  peculiarity  of  the  South  Arabian  inscriptions  b  that  vaasy  ci 
them  are  engraved  on  bronze  tablets.  Beades  being  bsstoncal-? 
important,  they  are  of  great  value  for  the  study  of  early  Sesa'i: 
religion.  The  gods  most  often  named  in  Sabaean  are  'At>:ir 
Wadd  and  Nakrah,  the  first  being  the  male  countCTpart  of  the 
Syrian  Ashtoreth.  The  term  denoting  the  priests  and  priestesses 
who  are  devoted  to  the  temple-service  is  identified  by  Homcei 
and  others  with  the  Hebrew  "  Levite." 

Closely  connected  wth  South  Arabia  b  Abyssizna.  Iade^i 
a  considerable  number  of  Sabaean  inscriptions  have  been  fouai 
at  Yeha  and  Aksum,  showing  that  merchants  from  Arabia  n=9 
at  some  time  have  formed  settlements  there.  D.  H.  MvH:^' 
thinks  that  some  of  these  bdong  to  the  earliest  and  otbexs  to  t*^ 
latest  period  of  Sabaean  power.  The  inscriptions  hitherto  fo~=: 
in  Ethiopic  (the  alphabet  of  which  is  derived  from  the  Sabaean 
date  from  the  4th  century  aj>.  (mward.  They  are  few  in  nucibrr. 
but  long  and  of  great  historical  importance.  There  can  be  s: 
doubt  that  es^loration,  if  it  woe  possible,  would  brii^  Bac> 
more  to  light. 

From  time  to  time  emigrants  from  the  sontbeni  tribes  settled 
in  the  north  of  Arabia.  Mention  has  already  been  made  a 
Minaean  inscriptions  found  at  al-^Ola,  which  is  00  tbe  ptai 
pilgrim  road,  about  70  m.  south  of  Taiml.  In  xecent  ytza  a 
number  of  others  has  been  collected  belonging  to  tbe  peopSe  «.: 
Libyin  and  dating  from  about  aj>.  350.  Nearly  related  to  :he 
Liby&nitic  are  the  Thamudic  (so  called  from  tbe  tribe  of  tlk 
ThamQd  mentioned  in  them),  and  the  Safaitic,  both  of  v^l-  ^. 
though  found  in  the  north,  belong  in  character  to  sooth  A-a*~ 
and  no  doubt  owe  their  origin  to  emigrants  from  tbe  soc'Ji 
The  Thamudic  inscriptions,  collected  by  Euting  (called  Pr?t.- 
Arabian  by  Hal^vy),'  are  carelessly  scrawled  graffiti  very  lt£ 
those  of  the  Sinai  peninsula.  Their  date  is  uncertain,  bat  liset- 
cannot  be  much  earlier  than  the  Safaitic,  which  resemble  ther 
in  most  respects.  These  last  are  called  afto-  the  zaoaolalz.;^! 
district  about  30  m.  S.E.  of  Damascus.  Tbe  inacr^ytiMs  ir. 
however,  found  not  in  Mount  §afft  itsdf  but  in  tbe  desert  . 
al-^arrah  to  the  west  and  south  and  in  tbe  fertile  p^z  > 
ar-Ruhbah  to  the  east.  They  were  first  dedpbe?ed  by  Ha'rT'  * 
whose  work  has  been  carried  on  and  completed  by  Littmisr  ' 
Their  date  is  again  uncertain,  since  graffiti  of  this  kind  givr'.^^^ 
few  facts  from  which  dates  can  be  deduced.  Littmana  1^  "JkA 
that  one  of  his  inscriptions  refers  to  Trajan's  ">"»pa^  of  aj>.  i  3C. 

'  J.  H.   Mordtmann.  "  Beitr.  nir  Miniiscben 
Semitislische  Studxen,  12  (Weimar.  1897). 
'  In  Bent's  Sacred  City  of  the  ESkwpuxm  (London.  l99^. 

*  Rente  simttique  (1901). 

*  Joum.  As.  X.,  xvii..  xix. 
^Zw  Eittsifferumg  d.  Sa/A-Insckr.  (Leipiig,  1901). 
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and  that  they  all  belong  to  the  fint  three  centuries.  They  are 
found  together  with  the  earUer  Greek  and  Latin  graffiti  of  Roman 
soldiers  and  with  later  Moslem  remarks  in  Kufic.  Many  of  them 
are  not  yet  published. 

BiBLiocRArHY— The  best  introductions  are,  for  North  Semitic, 
Lidzbarski's  Handbuch  d.  nordsemUischen  E^graffkik  (Weimar. 
1898):  and  C.  A.  Cooke's  Text-book  of  Nortk-Semthc  Inunftums 
(Oxford.  1903):  for  South  Semitic.  Hommel's  Sud-arabiscke  Chreslo- 
maihi€  (Munich.  1893);  Alphabets  and  facsimiles  in  Bereer.  HisUnrt 
d*  ficriture,  and  ed.  (Paris.  1893).  The  parts  of  the  Corpus  Inscr. 
Sem.  published  up  to  1910  are:  pars  i..  torn,  i.,  and  torn,  ii.,  faacc 
1.3.  1881-1908  (Phoenician);  pars  ii.,  torn.  i..  1889-1909  (Aramak: 
with  Nabataean).  torn.  ii..  fasc^i.,  1907  (Sinaitic);  pars  iv.,  torn  i.. 
fascc.  1-4. 1 889- 1908  (Himyaritic.  including  Minaean  and  Sabacan). 
In  all  these  parts  a  full  bibliography  is  given.  For  Palmyrene  see 
de  y/ogQA't  Syrio  CentraU  (Paris.  1868-1877).  Works  on  special 
departments  of  the  subject  have  already  oeieQ  mentioned  in  the 
notes.  (A.  Cy.)    - 

n.  Indian  iNSCUPnoNS 

The  inscriptions  of  India  are  extremely  numerous,  and  are 
found,  on  stone  and  other  substances,  in  a  great  variety  of  drcum- 
stances.  They  were  mostly  recorded  by  incision. 
J^^JJJJ  ^"^  ^*  ^^^  *  '*''^»  »«f«»bl«  to  the  and  or  3rd  century 
tko  to-  B.C.,  which  were  written  with  ink  oh  earthenware,  and 
some  others,  of  later  times,  recorded  by  paint, — one 
^  on  a  rock,  the  othen  on  the  walls  of  Buddhist  cave- 
temples.  Those,  however,  were  exceptional  methods; 
and  equally  so  was  the  process  of  casting,  with  the  result  of  bring- 
ing the  letters  out  in  relief,  of  which  we  know  at  present  only  one 
instance,— the  S6hgaur&  plate,  mentioned  again  below.  The 
Mussulman  inscriptions  on  stone  were,  it  is  believed,  nearly 
always  carved  in  relief ;  and  various  Hindu  inscriptbns  were 
done  in  the  same  way  in  the  Mussulman  period:  but  only  one 
instance  of  a  stone  record  prepared  in  that  manner  can  as  yet  be 
cited  for  the  earlier  period;  it  is  an  inscription  on  the  pedestal 
of  an  image  of  Buddha,  of  the  Gupta  period,  found  in  excavations 
made  not  long  ago  at  SArn2th. 

Amongst  the  inscriptions  on  metal  there  is  ode  that  stands  out 
by  itself,  in  respect  of  the  peculiarity  of  having  been  incised  on 
iron:  it  is  the  short  poem,  constituting  the  epitaph  of  the  Gupta 
king  Chandragupta  II.,  which  was  composed  in  or  about  A.D.  415, 
and  was  placed  on  record  on  the  iron  column,  measuring  23  ft. 
8  in.  in  height,  and  estimated  to  weigh  more  than  six  tons, 
which  stands  at  MeharauU  near  Delhi.  We  have  a  very  small 
number  of  short  Buddhist  votive  inscriptions  on  gold  and 
silver,  a  larger  number  of  records  of  various  kinds  on  brass, 
and  a  larger  ntimber  still  on  bronze.    The  last-mentioned  consist 
chiefly  of  seals  and  stamps  for  making  seals.  And  one  of  these 
seal-stamps,  belonging  to  about  the   commencement  of   the 
Christian  era,  »  of  particular  interest  in  presenting  its  legend 
in  Greek  characters  as  well  as  in  the  two  Indian  alphabets 
which  were  then  in  use.    For  the  period,  indeed,  to  which 
it  belongs,  there  is  nothing  peculiar  in  the  use  of  the  Greek 
characters;  those  characters  were  freely  used  on  the  coins 
of  India  and  adjacent  territories,  sometimes  along  with  the 
native  characters,  sometimes  alone,  from  about  325  B.C.  to  the 
6rst  quarter  of  the  and  century  A.O.:  but  this  seal-stamp, 
and  the  coins  of  the  Kshaharftta  king  Nahapftna  (a.d.  78  to 
about  125),  furnish  the  only  citable  good  instances  of  the  use  of 
the  three  alphabets  all  together.    For  the  most  part,  however, 
the  known  inscriptions  on  metal  were  placed  on  sheets  of  copper, 
ranging  in  size  from  about  2}  in.  by  i|  in.  in  the  case  of  the 
S6hgauri  plate  to  as  much  as  about  2  ft.  6  in.  square  in  the 
case  of  a  record  of  46  B.C.  obtained  at  SuC-Vihftr  in  the  neighbour- 
hood of  BahlwalpQr  in  the  Punjab.    Some  of  these  records  on 
copper  were  commemorative  and  dedicatory,  and  wtere  deposited 
in>ide  the  erections — relic-mounds,  and,  in  the  case  of  the  SuC- 
Vih3r  plate,  a  tower — to  which  they  belonged.    The  usual 
copper  record,  however,  was  a  donative  charter,  in  fact  a  title- 
deed,  and  psjsed  as  soon  as  it  was  issued  into  private  personal 
cusuxly;  ai>d  many  of  the  known  records  of  this  class  have  come 
to  notice  through  being  produced  by  the  modem  possessors  of 
them  before  official  authorities,  in  the  expectation  of  establishing 
privileges  which  (it  is  hardly  peccssaiy  to  say)  have  long  since 


ceased  to  exist  through  the  bpse  of  time,  the  dying  out  of  families 
of  original  holders,  rights  of  conquest,  and  the  many  thanges>of 
government  that  have  taken  place:  but  others  have  been  found 
buried  in  fields,  and  hidden  in  the  walls  and  foundations  of  build- 
ings. The  plates  on  which  these  inscriptions  were  incised  vary 
greatly  in  the  number  of  the  leaves,  in  the  size  and  shape  of  them, 
and.in  the  arrangement  of  the  records  on  them;  partly,  of  course, 
according  to  the  lengths  of  individual  records,  but  also  according 
to  particular  customs  and  fashions  prevalent  in  different  parts  of 
the  country  and  in  different  periods  of  time.  In  some  cases  a 
single  plate  was  used;  and  it  was  inscribed  sometimes  on  only  one 
side  of  it,  sometimes  on  both.  More  often,  however,  more  pbtes 
than  one  were  used,  and  were  connected  together  by  soldered 
rings;  and  the  number  ranges  up  to  as  many  as  thirty-one  in  the 
case  of  a  charter  issued  by  the  Chdia  king  RAjSndra  Ch6la  I. 
in  the  period  a.d.  xoii  to  Z037.  It  was.customary  that  such  of 
the  records  on  copper  as  were  donative  charters  should  be 
authenticated.  This  was  sometimes  done  by  incising  on  the 
plates  what  purports  to  be  more  or  less  an  autograph  signature 
of  the  king  or  prince  from  whom  a  charter  emanated.  More 
usually,  however,  it  was  effected  by  attaching  a  copper  or  bronze 
reproduction  of  the  royal  seal  to  the  ring  or  to  one  of  the  rings 
on  which  the  plates  were  strung;  and  th^  practice  has  given  us 
another  large  and  highly  interesting  series  of  Indian  seals,  soma 
of  them  of  an  extremely  elaborate  nature.  In  this  class  of  records 
we  have  a  real  curiosity  in  a  charter  issued  in  a.d.  1272  by 
lUmachandra,  one  of  the  YAdava  kings  of  DSvagiri:  this 
record  is  on  three  plates,  each  measuring  about  i  ft.  3  in.  in  width 
by  X  ft.  8i  in.  in  height,  which  are  so  massive  as  to  weigh  59  lb. 
a  oz.;  and  the  weight  of  the  ring  on  which  they  were  strung, 
and  of  an  image  of 'Garufja  which  was  secured  to  it  by  another 
ring,  is  tx  tt>.  12  oz.:  thus,  the  total  weight  of  this  title-deed, 
which  conveyed  a  village  to  fifty-scVen  Brahmaps,  is  no  less  than 
70  lb.  14  oz.;  appreciably  more  than  half  a  hundredweight. 

Amongst  substances  other  than  metal  nve  can  dte  only  one 

instance  in  which  crystal  was  used;  this  material  was  evidently 

found  too  hard  for  any  general  use  in  the  inscriptional  line: 

the  solitary  instance  is  the  case  of  a  short  record  found  in  the 

remains  of  a  Buddhist  stQpa  or  relic-mound  at  BhattiprOlu  in 

the  Kistna  district,  Madras.    In  various  parts  of  India  there  are 

found  in  large  numbers  small  tablets  of  clay  prepared  from 

stamps,  sometimes  baked  into  terra-cotta,  sometimes  left  to 

harden  naturally.    Objects  of  this  dass  were  largely  used  as 

votive  tabletsj  especially  by  the  Buddhists;  and  their  tablets 

usually  present  the  so-^lled  Buddhist  formula  or  creed:  "  Of 

those  conditions  which  spring  from  a  cause,  TathSgata  (Buddha) 

has  declared  the  cause  and  the  suppression  of  them;  it  is  of 

such  matters  that  he,  the  great  ascetic,  discourses  ":  but  others, 

from  Sunet  in  the  Ludhiina  district,  Punjab,  show  by  the 

legends  on  them  that  the  Saivas  and  Vaish^avas  also  habitually 

made  pious  offerings  of  this  kind  on  occasions  of  visiting  sacred 

places.    Recent  explorations,  however,  in  the  GdrakhpOr  and 

MuzaffarpQr  districts  have  resulted  in  the  discovery,  in  this 

class  of  records,  of  great  numbers  of  clay  seals  bearing  various 

inscriptions,  which  had  been  attached  to  documents  sent  to  and 

fro  between  administrative  offices,  both  royal  and  municipal, 

between  religious  establishments,  and  between  private  indi- 

viduab:  and  amongst  these  we  have  seals  of  the  monastery  at 

KusinSrl,  one  of  the  places  at  which  the  eight  original  portions 

of  the  corporeal  relics  of  Buddha  were  enshrined  in  relic-mounds, 

and  also  a  seal-stamp  used  for  making  seals  of  the  monastery  at 

Vethadlpa,  another  of  those  places.    And  from  K&thiawir  we 

have  a  similar  seal-stamp  which  describes  itself  as  the  property 

"  of  the  prince  and  commander-in-chief  PushyCna,  son  of  the 

illustrious  prince  Ahivarman,  whose  royal  pedigree  extends  back 

unbroken  to  Jayadratha."    There  are  no  indications  that  the 

tise  of  brick  for  inscriptional  purposes  was  ever  at  all  general  in 

India,  as  it  was  in  some  other  eastern  lands:  but  there  have 

been  found  in  the  Gh&zIpOLr  district  numerous  bricks  bearing  the 

inscription  "  the  glorious  Kumiragupta,"  with  reference  to 

either  the  first  or  the  second  Gupta  king  of  that  name,  of  the  5th 

century  A.D.;  in  the  (jOrakhpQr  district  there  have  been  foimd 
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brick  tablets  bearing  Buddhist  texts,  one  of  which  is  a  version 
in  Sanskrit  of  a  short  sermon  preached  by  Buddha;  and  from 
the  JaunpQr  district  we  have  a  brick  tablet  bearing  an  inscription 
which  registers  a  mortgage,  made  in  a.d.  i  217,  of  some  lands 
as  security  for  a  loan.  Inscribed  earthenware  relic-receptades 
have  been  foUnd  in  the  BhOpil  sute:  donative  earthenware  jars, 
bearing  inscriptions,  have  been  obtained  near  Chirsadda.in  the 
North- West  Frontier  province  r  and  from  K&thi§w&r  we  have 
a  piece  of  earthenware,  apparently  a  fragment  of  a  huge  pot, 
bearing  an. inscription  which  presents  a  date  in  a.d.  566-67  and 
the  name  of  "the  glorious  GuhasSna,"  one  of  the  Maitraka 
princes  of  ValabhL  For  the  great  bulk  of  the  inscriptions, 
however,  stone  was  used:  but  limitation  of  space  prevents  us 
from  entering  into  any  details  here,  and  only  permits  us  to  say 
that  in  this  class  the  records  are  found  all  over  India  on  rocks, 
on  isolated  monolith  columns  and  pillars,  of  which  some  were 
erected  simply  to  bear  the  records  that  were  published  on  them, 
others  were  placed  in  front  of  temples  as  flagstaffs  of  the  gods, 
and  others  were  set  up  as  pillars  of  victory  in  battle;  on  relic-, 
receptades  hidden  away  in  the  interiors  of  Buddhist  stQpas; 
on  external  structural  pafts  of  stQpas;  on  facades,  walls,  and 
other  parts  of  caves;  on  pedestals  and  other  parts  of  images 
and  statues,  sometimes  of  colossal  sixe;  on  moulds  for  making 
seals;  on  waUs,  beams,  pillars,  pilasters,  and  other  parts  of 
temples;  and  on  specially  prepared  slabs  and  tablets,  sometimes 
built  into  the  walls  of  temples  and  other  erections,  sometimes 
set  up  inside  temples  or  in  the  courtyards  of  them,  or  in  con- 
spicuous places  in  village-sites  and  fields,  where  they  have 
occasionally  in  the  course  of  time  become  buried. 

Hie  inscriptional  records  of  India  which  have  thus  come  down 
gffgf^m^  to  us  do  not,  as  far  as  they  are  known  at  present, 
wily  u^  pretend  to  the  antiquity  of  the  Greek  inscriptions  of 
laaa^  the  Hellenic  world;  much  less  to  that  of  the  inscrip- 
UoaMV9  tjons  of  Egypt  and  Ass3rria.  But  they -are  no  less 
^I^  important;  since  we  arc  dependent  on  them  for  almost 
all  our  knowledge  of  the  ancient  history  of  the  country. 

The  primary  reason  for  this  is  thai  the  ancient  Hindus,  though 
by  no  means  altogether  destitute  of  the  historical  instinct,  were 
not  writers  of  historical  books.  In  some  of  the  Purdues ,  indeed, 
they  have  given  us  chapters  which  purport  to  present  the  succes- 
sion of  their  kings  from  the  commencement  of  the  present  age, 
the  Kaliyuga,  in  3102  B.C.:  but  the  chronological  details  of 
those  chapters  disclose  the  faidt  of  treating  contemporaneous 
dynasties,  belonging  to  different  parts  of  India,  as  successive 
dynasties  ruling  over  one  and  the  same  territory;  with  the 
result  that  they  would  place  more  than  three  centuries  in  the 
future  from  the  present  time  the  great  Gupta  kings  who  reigned 
in  Northern  India  from  a.d.  320  to  about  530.  They  have  given 
us,  for  Kashmir  the  Rdjatara^gi^l,  the  first  eight  cantos  of 
which,  written  by  Kalha^a  in  aj>.  1148-49,  purport  to  present 
the  general  history  of  that  country,  with  occasional  items  relating 
to  India  itself,  from  244S  B.C.,  and  to  give  the  exact  length,  even 
to  months  and  days,  of  the  reign  of  each  king  of  KashmTr  from 
X182  B.C.:  but,  while  we  may  accept  Kalha^a  as  fairly  correct 
for  his  own  time  and  for  the  preceding  century  or  so,  an  examina- 
tion of  the  details  of  his  work,  quickly  exposes  its  imaginative 
character  and  its  unreliability  for  any  earlier  period:  notably, 
he  places  towards  the  close  of  the  period  2448  to  Z182  B.C.  the 
great  Maurya  king  A£5ka,  whose  real  initial  date  wa9  264  B.C.; 
and  he  was  obliged  to  allot  to  one  king,  RaQ&ditya  I.,  a  reign 
of  three  centuries  (aj>.  222  to  522,  as  placed  by  him)  simply 
in  order  to  save  his  own  chronology.  They  have  given  us 
historical  romances,  such  as  the  Harskackarita  of  BftQa,  written 
in  the  7th  century,  the  VikramdAkadHacharUa  of  Bilha^a, 
written  about  the  beginning  of  the  X2th  century,  and  the  Tamil 
poems,  the  Kalavali^  the  KaliAgattu-Paravh  and  the  Vikrama^ 
Chdhn-Uld,  the  first  of  which  may  be  of  somewhat  earlier  date 
than  Biqa's  work,  while  the  second  and  third  are  of  much  the 
same  time  with  Bilha^a's:  but,  while  these  present  some 
charming  reading  in  the  poetical  line,  with  much  of  interest,  and 
certainly  a  fair  amount  of  important  matter,  they  give  us  no 
dates,  and  so  no  means  without  extraneous  help  of  applying  the 


information  that  is  deducible  from  them.  A^ain,  thej  have 
given  us,  especially  in  Southern  India,  a  certain  y"M*mf  d 
historical  details  in  the  introductions  and  cc^opbans  of  tbdr 
literary  works;  and  here  they  have  often  furnished  dales  vkidi 
give  a  practical  shape  to  their  statements:  but  we  quickly  fisd 
that  the  historical  matter  is  introduced  quite  incideDtaJly.  \o 
magnify  the  importance  of  the  authors  themselves  cather  tlua 
to  teach  us  anything  about  their  patrons,  axKl  is  not  handled 
with  any  particular  care  and  fulnen;  and  it  would  be  bd  » 
sketchy  and  imperfect  history,  and  one  relating  to  only  a  iiiehrd 
and  comparatively  late  period,  that  we  could  piece  together  cvea 
from  these  more  precise  sources.  The  ancient  Hindos,  in  dson, 
have  not  bequeathed  to  us  anything  that  can  in  any  way  «ioipa?e 
with  the  historical  writings  of  their  Greek  aixi  Roman  cat- 
temporaries.  They  have  not  even  given  as  anything  like  the 
Dipaoaihsa  of  Ceylon,  which,  while  it  contains  a  certain  amauii 
of  fabulous  matter,  can  be  recognized  as  presenting  a  real  and 
reliable  historical  account  of  that  island,  takm  from  ncata 
written  up  during  the  progress  to  the  events  themselves,  ins 
at  .a°y  nte  the  time  of  A£6ka  to  about  aj>.  350;  or  IDce  ttt 
Mahdvafhsaf  which,  commenting  on  and  amplifying.  tW  drtiJis 
of  the  Dipava^ua,  takes  up  a  similar  account  from  the  end  d  ths 
period  covered  by  that  work.  Even  the  Greek  noticea  of  Isdit. 
commencing  with  the  accounts  of  the  Aaatic  campaign  cf 
Alexander  the  Great,  have  tcdd  us  more  about  its  politinl  hastacj 
and  geography  diuing  the  earlier  times  than  have  the  Hxcdzts 
themselves:  and  in  fact,  in  menticming  Sandmkoltoft,  it. 
Chandiagupta,  the  grandfather  of  Ai5ka,  and  in  fmniahj^f 
details  which  fix  his  initial  date  closely  about  320  B.e.  the 
Greeks  gave  us  the  first  means  of  making  a  start  towards  arr»|- 
ing  the  chronology  of  India  on  accurate  lines.  It  is  in  ih~^ 
circumstances,  in  the  absence  of  any  indigenous  historiJ 
writings  of  a  plain,  straightforward,  and  authentk  nature,  thi: 
the  inscriptions  of  India  are  of  sudi  great  value.  They  are 
supplemented — and  to  an  important  extent  for  at  any  rate  tibe 
period  from  the  end  of  Afi6ka's  reign  in  227  b.c.  to  the  coey- 
mencement  of  the  rdgn  of  Kapishka  in  58  b.c,  and  again  fsca 
about  a  century  later  to  the  rise  of  the  Gupta  dynasty  in  jlx^  370 
— ^by  the  numismatic  remains.  But  the  coins  ol  India  pmsaat 
no  dates  imtil  nearly  the  end  of  the  2nd  century  ajd.;  the  case 
of  Parthia,  which  has  yielded  dated  coins  from  only  58  a  c. 
illustrates  well  the  difficulty  of  arranging  undated  coins  '^ 
chronological  order  even  when  the  assistance  of  historical  bouks 
is  available;  and  what  we  may  deduce  from  the  coins  of  laiiA 
is  still  to  be  put  into  a  final  shape  in  accordance  with  whar  «t 
can  detmnine  from  the  iDscripti<Mis.  In  short,  the  insciipOk^ 
of  India  are  the  only  sure  groimds  of  historical  results  in  ott}* 
line  of  research  connected  with  its  andcnt  post;  they  regelate 
everything  that  we  can  learn  from  coins,  ardutecture,  an, 
literature,  tradition,  or  any  other  source. 

That  is  one  reason  why  the  insGI^>tions  of  India  are  so  vaia- 
able;  they  fill  the  void  caused  by  the  absence  of  historical  books. 
Another  reason  is  found  in  the  peat  number  of  them  mad  the 
wide  area  that  is  covered  by  them.  They  come  bom  aO  pans  d 
the  country:  from  Sh&hbSxgarhX  in  the  north,  in  the  Y&ufoi 
subdivision  of  the  Peshftwar  district,  to  the  andest  Pi9<^ 
territory  in  the  extreme  south  of  the  peninsula;  and  frca 
Assam  in  the  east  to  K&thiiwir  in  the  wcsL  For  the  tixe 
anterior  to  about  a.d.  400,  we  already  have  available  in  paSb£iix  z 
form,  more  or  less  complete,  the  contents  of  between  1100  a::  i 
X200  records,  large  and  small;  and  the  exfdoratioes  of  i^ 
Archaeological  Department  are  constantly  bringing  to  E£~' 
particularly  from  underground  sites,  more  matrriaK  for  i^ui 
period.  For  the  time  onwards  from  that  point,  we  have  as-  jit  \ 
available  the  contents  of  some.  10,000  or  11,000  recoris  «. 
Southern  India,  and  of  at  any  rate  between  700  and  800  record  -i 
Northern  India  where  radal  antagonism  came  mote  into  play  izl 
worked  more  destruction  of  Hindu  remains  than  in  the  soa:k 

Another  reason  is  found  in  the  fact  that  from  the  fiia  cbi'~^ 
B.C.  the  inscriptions  are  for  the  most  pan  spedficallr  daTi. 
some  in  various  eras  the  nature  and  application  of  which  arr  ac« 
thoroughly  well  understood,  often  with  abo  *  mrwiiw  of  tbc 
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year  of  the  twdve-yean  or  of  the  siity-yean  cycle  of  the  pUoet 
Jupiter;  othen  in  the  regnal  years  of  kings  whose  periods  are 
now  well  fixed.  And,  in  addition  to  usually  stating  the  month 
and  the  day  along  with  the  year,  the  inscriptions  sometimes  give, 
under  the  influence  of  Hindu  astrology,  other  details  so  exact  that 
we  can  determine,  even  to  the  aaual  hour,  the  occurrence  of  the 
event  registered  by  a  particular  record. 

A  final  reason  b  found  in  the  precise  nature  of  the  inscriptions. 
A  certain  proportion  of  them  consists  of  plain  statements  of 
events, — recitals  of  the  pedigrees  and  achievements  of  kings, 
records  of  the  carrying  out  of  public  works,  epitaphs  of  kings, 
heroes,  and  saints,  compacts  of  political  alliance,  and  so  on;  and 
some  of  these  present,  in  fact,  short  historical  compositions 
which  illustrate  well  what  the  ancient  Hindus  might  have  done 
if  they  had  felt  any  special  call  to  write  plain  and  veracious 
chronicles  on  matter-of-fact  lines.  But  we  are  indebted  for  the 
great  bulk  of  the  inscriptions,  not  to  any  historical  instinct,  but 
to  the  religious  side  of  the  Hindu  character,  and  to  the  constant 
desire  of  the  Hindus  to  make  donations  on  every  possible  occasion. 
The  inscriptions  devoted  simply  to  the  propagation  of  morality 
and  religion  are  not  very  numerous:  tbe  most  notable  ones  in 
this  class  are  the  edicts  of  AiOka,  which  we  shall  notice  again 
farther  on.   The  general  object  of  the  inscriptions  was  to  register 
gifts  and  endowments,  made  sometimes  to  private  individuals, 
but   more  usually  to  gods,  to  priests  on  behalf  of  temples  and 
charitable  institutions,  and  to  religious  communities.    And,  as 
the  result  of  this,  in  the  vast  majority  of  the  inscriptional  remains 
we  have  a  mass  of  title-deeds  of  real  property,  and  of  certificates 
of  the  right  to  duties,  taxes,  fees,  perquisites,  and  other  privileges. 
Now,  t)w  essential  part  of  the  records  was  of  course  the  speci- 
fication of  the  details  of  the  donor,  of  the  donee,  and  of  the 
donation.    And  we  have  to  bear  in  mind  that  not  only  are  the 
donative  records  by  far  the  most  abundant  of  all,  but  also,  among 
them,  by  far  the  most  numerous  are  those  which  we  may  call  the 
records  of  rojral  donations;  by  which  we  mean  grants  that  were 
made  either  by  the  kings  themselves,  or  by  the  great,  feudatory 
nobles,  or  by  provincial  governors  and  other  hi^  officials  who 
had  the  royal  authority  to  alienate  state  lands  and  to  assign 
allotments  from  the  state  revenues:  also,  that  many  of  them 
register,  not  simply  the  gift  of  small  holdings,  but  grants  of  entire 
villages,  and  laige  and  permanent  assignments  from  the  public 
revenues.    It  is  to  these  facts  that  we  are  indebted  for  the  great 
value  of  the  records  from  the  historical  point  of  view.    The 
donor  of  state  lands  or  of  an  assignment  from  the  public  revenues 
must  show  his  authority  for  his  acts.    A  provindal  governor  or 
other  high  official  must  specify  his  own  rank  and  territorial  juris- 
diction, and  name  the  king  under  whom  he  holds  office.   A  great 
feudatory  noble  will  often  give  a  similar  reference  to  his  para- 
mount sovereign,  in  addition  to  making  his  own  position  clear. 
And  it  is  neither  inconsbtent  with  the  dignity  of  a  king,  nor 
unusual,  for  something  to  be  stated  about  his  pedigree  in  charters 
and  patents  issued  by  him  or  in  his  name.    The  records  give 
from  very  early  times  a  certain  amount  of  genealogical  informa- 
tion.   More  and  more  information  of  that  kind  was  added  as 
time  went  on.   The  recital  of  events  was  introduced,  to  magnify 
the  glory  and  importance  of  the  donors,  and  sometimes  to  com- 
memorate the  achievements  of  recipients.   And  it  was  thus,  not 
with  the  express  object  of  recording  history,  but  in  order  to 
intensify  the  importance  of  everything  connected  with  religion 
and  to  secure  grantees  in  the  possession  of  properties  conveyed 
to  them,  that  there  was  gradually  accumulated  almost  the  whole 
of  the  great  mass  of  inscriptional  records  upon  which  we  are  so 
dependent  for  our  knowledge«of  the  ancient  history  of  India  in  all 
its  branches. 

Coming  now  to  a  survey  of  the  inscriptions  themselves,  we  must 
premise  that  India  b  divided,  from  the  historical  point  of  view, 
thou^  not  so  markedly  in  some  other  respects,  into 
j^^  two  well-defined  parts,  Northern  and  Southern.  A 
ssj^ftmti  classical  name  of  Northern  India  b  Aryftvarta,  "  the 
abode  of  the  Aryas,  the  excellent  or  noble  people," 
Axiother  name,  which  figures  both  in  literature  and  in  the  inscrip- 
tions, b  UttarSpatha, "  the  path  of  the  north,  the  northern  road." 


And,  as  a  rfamtiral  name  of  Southern  India  answering  to  tii«t 
we  have  Dakshi^lpatha,  "  the  path  of  the  south,  the  southern 
road,"  from  the  first  component  of  which  name  comes  our 
modem  term  Deccan,  Dekkan,  or  DekhaQ.  Sanskrit  literature 
names  as  the  dividing-line  between  ArySvarta  or  the  Uttarft- 
patha  and  the  Dakshi^&patha,  m,  between  Northern  and 
Southern  India,  sometimes  the  Vindh3ra  mountains,  sometimes 
the  nver  Nerbudda  (NarmadA,  Narbadfl)  which,  flowing  close 
along  the  south  of  the  Vindhya  range,  empties  itself  into  the 
gulf  of  Cambay  near  Broach,  in  Gujarat,  Bombay.  The  river 
seems,  on  the  whole,  to  fumbh  the  better  dividing-line  of  the 
two.  But  it  does  not  reach,  any  more  than  the  range  exactly 
extends,  right  across  India  from  sea  to  sea.  And,  to  complete 
the  dividing-line  beyond  the  sources  of  the  Narbadft,  which 
are  in  the  Maikal  Irange  and  close  to  the  Amarkantak 
hill  in  the  RCwft  State,  BaghClkhapd*  we  have  to  follow 
some  such  course  as  first  the  Maniftrl  river,  from  its  sources, 
which  are  in  that  same  neighbourhood  but  on  the  south  of  the 
Maikal  range,  to  the  point  where,  afUr  it  has  joined  the  Seonftth, 
the  united  rivers  flow  into  the  MahAnadI,  near  Seori-Nfirilyan  in 
the  BilAspQr  dbtrict,  Central  Provinces,  and  then  the  MahSnadI 
itself,  which  flows  into  the  bay  of  Bengal  near  Cuttack  in  Orissa. 
Even  so,  however,  we  have  only  a  somewhat  rough  dividing-line 
between  the  historical  Northern  and  Southern  India;  and  the 
distinction  must  not  be  understood  too  strictly  in  connexion 
with  the  territories  lying  close  on  the  north  and  the  south  of  the 
line  sketched  above.  In  Weitem  India,  KAthiAwir  and  all  the 
portions  of  Gujarit  above  Broach  lie  to  the  north  of  the  Narbadi; 
but  from  the  palaeogr^hic  point  of  view,  if  not  so  much  from 
the  hbtorical,  they  belong  essentially  to  Southern  India.  Our 
modem  Central  India  Ues  entirely  in  Northern  India,  but  has 
various  palaeographic  connexions  with  Southern  India.  Our 
Central  Provinces  extend  in  the  Saugar  dbtrict  into  Northern 
India;  and  that  portion  of  them  presents  in  ancient  times  both 
northem  and  southern  characteristics.  Eastern  India  may  be 
defined  as  consisting  of  Bengal,  with  Orissa  and  Assam:  it 
belongs  to  Northem  India. 

The  inscriptional  remains  of  India,  %s  known  at  present,- 
practically  begin  with  the  records  of  AlAka,  the  great  Maurya  king 
of  Northern  India,^-{jandson  of  that  king  Chandragupta  whose 
name  was  written  by  the  Greeks  as  Sandrokottos,— who  reigned 
364  to  237  B.C  The  state  of  the  alphabets,  indeed,  in  the  time  of 
AiOka  renders  it  certain  that  the  art  of  writing  must  have  been 
practised  in  India  for  a  long  while  before  hb  period;  and  it  gives 
us  every  reason  to  hope  that  systematic  exploration,  espedally  dl 
buried  sites,  will  eventually  result  in  the  discovery  of  records 
framed  by  some  of  hb  predecessors  or  by  their  subjects.  But 
those  discoveries  have  still  to  be  made;  and  matters  stand  just 
npw  ts  follows.  From  before  the  time  of  A§6ka  we  have  an 
inscription  on  a  relic-vase  from  a  stQpa  or  relic-mound  at  Piprahwa 
in  the  north-east  comer  of  the  BastI  dbtrict.  United  Provinces, 
which  preserves  the  memory  of  the  slaughtered  kinsmen  of 
Buddha,  the  Sikyas  of  Kaiulavastu  according  to  the  subsequent 
traditional  nomenclature.  We  may  perhaps  place  before  his 
time  the  record  on  the  SOhgaurt  plate,  from  the  GOrakhpQr 
dbtrict.  United  Provinces,  which  iK>tifies  the  establbhment  of 
two  public  storehouses  at  a  junction  of  three  great  highways  of 
vehicular  traffic  to  meet  any  emergent  needs  of  persons  using 
these  roads.  And  we  may  possibly  decide  hereafter  to  refer  to  the 
same  period  a  few  other  records  which  are  not  at  present  regarded 
as  being  quite  so  early.  But,  practically,  the  known  inscriptions 
of  India  begin  with  the  records  of  that  Idng  who  calls  himself  in 
them  "the  king  DCv&narfapiya-Piyadassi,  the  Beloved  of  the 
Gods,  He  of  Gracious  Mien,"  but  who  b  best  known  as  AlAka  by 
the  name  given  to  him  in  the  literature  of  India  and  Ceylon  and  in 
an  inscription  of  a.d.  150  at  Jun&gadh  (Junagarh)  in  Kathilw&r. 
From  his  time  onwards  we  have  records  from  all  parts  in  con- 
stantly increasing  numbers,  particularly  during  the  eariier 
periods,  from  caves,  rock-cut  temples,  and  Buddhbt  stQpas. 
Many  of  them,  however,  are  of  only  a  dedicatory  nature,  and, 
valuable  as  they  are  for  purposes  of  religion,  geography,  and  other 
miscellaneous  lines  of  research,  are  not  very  helpful  in  the 
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historical  line.  We  are  intcfCited  Iwre  chiefly  in  the  historical 
records;  and  we  can  notice  only  the  moat  prominent  ones  even 
among  them. 

Of  this  king  A£dka  we  have  now  thirty-five  diifoent  records, 
some  of  them  in  various  lecensiMis.  Amongst  them,  the  most 
famous  ones  are  the  seven  piUar-edicts  and  the  fourteen  rock* 
edicts,  found  in  various  versions,  and  in  a  more  or  less  comi^e 
state,  at  di£ferent  places  from  ShihbSzgarhX  in  the  YOi«i£zai 
country  in  the  extreme  north-west,  to  Radhia,  Mathia,  and 
RAmpurwa  in  the  Champiian  dtftrict,  Bengal,>at  Dhauli  in  the 
Cuttack  district  of  Orissa,  at  Jaugada  in  the  GalijSm  district, 
Madras,  at  Cimlr  (Juniga^h)  in  Kkthiawir,  and  even  at  Sopftra 
in  the  ThS^a  district,  Bombay.  These  edicts  were  thus  published 
in  conspicuous  positions  in  ck  near  towns,  or  dose  to  highways 
frequented  by  travellers  and  traders,  or  in  the  neighbourhood 
of  sacred  traces  visited  by  pilgrims,  so  that  they  mi^t  be  freely 
seen  and  perused.  And  the  object  of  them  was  to  proclaim  the 
firm  determination  of  A&Oka  to  govern  his  realm  ri^teously  and 
kindly  in  accordance  with  the  duty  of  pious  kings,  and  with 
considerateness  for  even  religious  beliefis  other  than  the  Brihmapi- 
cal  faith  which  he  himself  at  first  professed,  and  to  acquaint  his 
subjects  with  certain  measures  that  he  had  taken  to  that  end, 
and  to  explain  to  them  how  they  might  co-operate  with  him  in 
his  objects.  But,  in  addition  to  mientio^dng  certain  contem- 
poraneous foreign  kings,  Antiochus  IL  (Theos)  of  Syria,  Rolcmy 
Philadelphus  of  Egypt,  Antigonus  Gonatas  of  Macedonia, 
Magas  of  Cyrene,  and  Alexander  IL  of  Epirus,  they  yidd  items 
of  internal  history,  in  detailing  some  of  A&Oka's  administrative 
arrangements;  in  locating  the  capital  of  his  empire  at  Pitah'putra 
(Patna),  and  seats  of  viceroys  at  UjjCni  (Ujjain)  and  Takhasi]& 
(Taxila);  in  giving  the  names  of  some  of  the  leading  peoples 
of  India,  particularly  the  Chd|as,  the  Pftn^ya^  sjid  the  Andhras; 
and  in  recording  the  memorable  conquest  of  the  Elaliillga  country, 
the  attendant  miseries  of  which  first  directed  the  thoughts  of  the 
king  to  religion  and  to  solicitude  for  the  welfare  of  all  his  subjects. 
Another  noteworthy  record  of  Al6ka  is  that  notification,  contain- 
ing his  Last  Edict,  his  dying  speech,  issued  by  local  officials  just 
after  his  death,  which  is  extant  in  various  recensions  at  SahasrSm, 
RCipnith,  and  BairSt  in  Northern  India,  and  at  Brahmagiri, 
Siddipura,  and  Jatinga-RAmcSvara  in  Mysore.  Some  three 
years  before  the  end  of  his  long  reign  of  thirty-sevenyears, 
Atoka  became  a  convert  to  Buddhism,  and  was  admittM  as  an 
Updsaka  or  lay-worshipper.  Eventually,  he  formally  joined 
the  Buddhist  order;  and,  following  a  not  infrequent  custom 
of  andent  Indian  kings,  he  abdicated,  took  the  vows  of  a  monk, 
and  withdrew  to  spend  his  remaining  days  in  reUgious  retire- 
ment in  a  cove-dwelling  on  Suvamogiri  (SOnglr),  one  of  the 
hills  surrounding  the  ancient  dty  of  Girivraja,  belowRl^agriha 
(Rijglr),  in  the  Patna  district  in  Beh&r.  And  there,  about  a 
year  later,  in  his  last  moments,  he  delivered  the  address  incorpor- 
ated  in  this  notification,  proclaiming  as  the  only  true  religion  that 
which  had  been  promulgated  by  Buddha,  and  expanding  the 
topic  of  the  last  words  of  that  great  teacher:  "  Work  out  your 
salvation  by  diligence! "  This  record,  it  may  be  added,  is  also 
of  interest  because,  whereas  such  of  the  other  known  records  of 
Atoka  as  are  dated  at  all  are  dated  according  to  the  number  of 
years  elapsed  after  his  anointment  to  the  sovereignty,  it  is  dated 
256  years  after  the  death  of  Buddha,  which  event  took  pUce  in 
483  B.C. 

For  the  two  centuries  or  neariy  so  next  after  the  end  of  the 
reign  of  Atoka,  wc  have  chiefiy  a  large  number  of  short  inscrip- 
tions which  arc  of  much  value  in  miscellaneous  lines  of  researeh— 
palaeography,  geography,  religion,  and  so  on.  But  historical 
records  arc  by  no  means  wanting;  and  we  may  ihention  in 
particular  the  following.  From  the  caves  in  the  NigirjunI 
Hills  in  the  Gay2  district,  Bengal,  we  have  (along  with  three 
of  the  inscriptions  of  Atoka  himselO  three  records  of  a  king 
Dasaratha  who,  according  to  the  Vishtfu-Purdna,  was  a  grandson 
of  Atoka.  From  the  stupa  at  Bharaut  in  the  Nftgdd  state, 
Central  India,  we  have  a  record  which  proves  the  existence  of 
*he  dynasty  of  the-Sufiga  kings,  for  whom  the  PurSnaSf  pladng 

m  next  after  the  line  of  Chandragupta  and  Atoka,  indicate 


the  period  183  to  71  BjC.  Two  of  the  records  from  the  stSpii  -A 
BhaUipriMu  in  the  Kistna  district,  Madras,  give  as  a  kib:  d 
those  parts,  reigning  about  200  bx.,  whose  name  appean  t-  .1 
as  Kubiraka  and  as  Khnhiraka,  From  ft>«»»c^''  in  the  Gvl ^  r 
state  we  have  an  inscription,  referable  to  the  period  175  to  ;  — 
B.C.,  which  mentions  a  king  of  Central  India,  t:^  name  hhlz.- 
hadra,  and  also  mentions,  as  his  contemporary,  one  of  the  Or^n 
kin^  of  the  Punjab,  Antalkidas,  whose  name  is  familiax  ir:r: 
his  coins  in  the  form  Antialkidas.  From  the  Hlthigorih^ 
cave  near  Cuttack,  in  Orissa,  we  have  a  record,  to  be  pL;..l 
about  140  B.C,  of  king  Khiravtia,  a  member  of  a  dynasty  mh.  -a 
reigned  in  that  part  of  India.  From  a  cave  at  Pabb&sS  in  :r> 
Allahabad  district.  United  Provinces,  we  have  two  rcc.'::i 
nthich  make  known  to  us  a  short  sncccssioa  of  kings  of  A::.- 
chatri,  otherwise  known  as-  Ahicfachhattra.  From  a  c:  : 
at  the  Ninighar  Pass  in  the  Poona  d^rict,  Bombay,  web^-e 
a  record  of  queen  NftyanikX,  wife  of  one  of  the  great  Sitavs2ur> 
Sfttakar^i  kings  of  the  I>eccan.  And  from  the  stftpa  No.  i  a: 
SUchi  in  the  Bhfipil  sUte,  Central  India,  we  have  a  icc-.-i 
of  a  king  SrI-S&takami,  hrionging  to  prrhapis  another  brai:^ 
of  the  same  great  stock. 

The  historical  records  become  more  nnmenma  £ram  the  tl-oe 
ol  the  Kushan  king  Ka^tshka  or  Kipishka,  who  begza  13 
reign  in  58  b.c.,  and  founded  the  so-called  V'ikruna  era.  the 
great  historical  era  of  Northern  India,  beginning  in  that  yzi-  1 
For  the  period  of  him  and  his  immediate  succcssocs,  Vasji>*-i, 
Huvishka  and  VSsudCva,  we  have  now  between  seventy  i-i 
eighty  inscriptions,  ranging  from  54  B.C.  to  aj>.  43,  and  disckK.:  j: 
a  sway  which  reached  at  its  height  from  Bengal  to  Klboi:  «: 
are  indebted  for  some  of  these  to  the  Buddhists,  in  ooeaex  := 
with  whose  faith  the  memory  of  g*T»«KV^  was  preserved  ly 
tradition,  but  for  roost  of  them  to  the  Jalas,  vho  seem  tob&.t 
been  at  that  time  the  more  numerous  sect  in  tlie  centxal  pan  d 
his  dominions. 

Hie  dynasty  of  Kagishka  was  succeeded  by  ti*5rtbfr  foreVn 
ruler,  GondophemCs,  populariy  known  as  Gondophares,  Mbjse 
coins  indicate  that,  in  addition  to  a  large  part  of  notth-wesic-:: 
India  and  Sind,  his  dominions  induded  KAbul,  Kaodahir.  xad 
SeistAn.  This  king  b  well  known  to  Christian  tradition,  ia  c>»- 
nexion  with  the  mission  of  St  Thomas  the  Apostle  to  the  p*<? 
And  the  tradition  is  substantially  supported  by  an  iiscripti-r 
from  Takht-i-Bahal  in  the  YCksufzai  country  00  tlie  north-mcst 
frontier,  which,  like  some  of  his  coins,  mentions  him  as  Godt^  -~i 
or  Gunduphara,  and  proves  that  he  was  reigning  there  istxst  i' 

Gondophem£s  was  followed  by  the  Kadphis6s  kings,  befccx  ; 
to  another  branch  of  the  Kushan  tribe,  who  r-rfc*p^  cxier.-  . 
their  sway  farther  into  India,  as  far  at  least  as  Mathnrt  (Moic^  . 
and  reigned  for  about  three-quarters  of  a  centuiir.  For  i^^' 
period,  and  in  fact  for  the  whole  time  to  the  rise  of  the  G1.7  zs 
in  AJO.  330  we  have  as  yet  but  scanty  hdp  from  the  iasmp: .  ::i 
in  respect  of  the  political  history  of  Northern  India:  »e  it 
noostly  dependent  on  the  coins,  which  tend  to  indicate  tha:  ikj 
part  of  India  was  then  broken  up  into  a  number  of  sm«B  sri;«^ 
reignties  and  tribal  governments.  An  inscription,  hamnrs. 
from  Panjtar  in  the  YQsufzal  territory  mentions,  without  g:>.T4 
his  name,  a  Kushan  king  whose  dominion  indoded  that  terr/  '^ 
in  AJ>.  66.  And  an  inscription  of  aj>.  24a  from  Mathin  bii 
been  understood  to  indicate  that  some  descendant  of  tht  sirs 
stock  was  then  rdgning  there.  The  inscriptioxial  recofdi  :^: 
that  period  belong  chiefly  to  Southern  India. 

Meanwhile,  however,  in  the  south-west  corner  of  Nodhna 
India,  namdy  in  Ki^hiiwir,  there  arose  another  fofcign  L  ^i. 
apparently  of  Parthian  extraction,  by  name  Nahapina,  deacr  c  i 
in  his  records,  whether  by  a  family  name  or  by  a  tribal  a;^  -- 
tion,  as  a  Chhahar£ta  or  Kshaharita,  in  whom  we  ha\c  :2x 

*  It  may  be  mnarked  that  there  are  about  twetve  dUSensti  \\^^ 
regarding  the  date  of  Kapishka  and  the  origin  erf  the  Xlkraru  c  "* 
Some  writers  hold  that  Kanishka  began  to  rdgn  ia  a^ix  7^ :  • 
writer  would  place  hb  initial  date  about  A.O.  123:  otberv  » 
place  it  in  a.d.  278.  The  view  maintained  by  the  prearwt  «r.  ' 
was  held  at  one  time  by  Sir  A.  Cunniogham;  aad.  as  acwae  c'i-'^ 
have  already  begun  to  recognise,  evidence  is 
ting  in  support  of  the  correctness  of  it. 
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loundcr  of  tli>  to-dtU  5*b  Cn,  tie  ptindptl  en  ol  SouUiem 
India,  bcgmiiiiig  in  JLD.  7S;  in  nipcct  of  him  wc  letni  tram  the 
Prnflal  sj  At  EryOratiHi  Sa  that  be  vu  tdgning  betw«n  A-D. 
So  ud  S9,  and  Irani  ioicriplioiit.tbjtt  be  wu  itiU  mgning  in 
JLD.  m  and  124'-  at  the  latter  time,  hii  domlnioDa  included 
Klsik  and  olhec  temtotid  on  the  south  of  the  Nirbadl;  ani}  the 
Piritlui  names  as  bis  capital  a  town  which  it  calls  Minnagar, 
and  shich  Ptoteiny  oguld  loa,tc  in  lucli  a  manner  as  to  luggeil 
that  it  may  be  identified  vith  the  modem  DChad  in  the  PaOch 
Mahils  district  of  Cujsilt,  Bonihay.  Nahaplna  was  over- 
Ihnjwo,  and  his  (ainily  Ba>  entiiely  wiped  out,  soon  after  *.D. 
us.  by  Ibe  great  SitlvtUuuu  king  Gautamlputra-SiI-SAtakanjI, 
who  tieretq'  reaiveied  the  l«rritori«  on  the  south  of  the  Nar- 
badt.  On  the  north  td  that  river,  however,  he  was  followed 
by  a  line  of  kings  fnnded  by  bis  viceroy  Cbasbtana,  ton  of 
Chsamoiika,  to  wbon  Ptolemy,  mentioning  bim  u  Tiastscls, 
assigns  Ujjain  as  bis  a>|^lal;  these  names,  again,  show  1  foreign 
origin;  but,  from  tbe  lime  of  tils  ton  JayadAman,  the  descend- 
ants of  Cbasbtans  became  Hinduiied,  and  mostly  bore  purely 
Indian  appelUtioDS.  The  ctun*  show  that  the  des(mdinia  of 
Chashtana  tuled  till  about  jld.  jgg,  when  they  were  ovenhrown 
by  the  great  Gitpta  dynasty  oI  Northern  India.  Only  a  few  of 
Iheii  inaotptioaal  records  have  been  discovered:  hut  amongst 
Ihcm  a  voy  noteworthy  one  is  the  Junlgaiih  (Junagarh)  in- 
scripliim  at  ChasbUut's  grandson,  Rudradiman,  bearing  a  dale 
b  AJi.  ijo;  it  is  remarkahle  as  being  tlw  evUot  known  long 
inscriptloo  written  entirely  in  Sanskiii. 

Tmm  Southern  India  wo  have,  at  N — ,  „_ 
SltavUuna  king  Gaulamqnitn-Sil-Sitakarql, 
above,  and  of  his  son  Vlststh]putra-Srl-Pu]umlyl,  and  of  another 
king  of  that  line  named  Gautamlputra-^fl-YsJOa-Sltskanji; 
and  other  records  of  the  last<mentioned  king  come  from  Ka^heri 
near  Bombay,  and  bom  tbe  Eistna  district,  Uadras,  and  testify 
to  the  iride  extent  of  the  dominions  of  the  line  to  which  be  be- 
longed. Hie  records  of  this  king  carry  us  on  to  tbe  opening  years 
of  the  3rd  century,  -soon  after  which  lime,  in  those  parti  at  any 
rale,  tbe  power  of  the  Sltavflbana  kings  came  to  an  end.  And 
ve  have  next,  also  fram  Nlsik.  an  inscription  of  sn  Ahhira  king 
njiTied  tivansCna,  son  of  Sivadstta;  in  tiiis  last-mentioned 
pcrwia  we  probably  have  tbe  founder  of  the  so-called  Kalacburi 
or  Cbedi  en,  beginning  In  A.D.  nS  or  149,  which  we  trace  in 
tVr«iem  IndU  tor  some  centuries  before  the  time  when  it  was 
Uansferred  to,  or  revived  In,  Central  India,  and  was  invested 
with  its  later  ai^ielUtlon;  we  trace  it  notably  In  tbe  records  of  a 
line  of  kings  who  called  themselves  Traikotskas,  apparently  fnim 
Tiikota  as  the  andenl  name  of  the  great  nwuntain  Har^chan- 
dragad  i"  tbe  Wotera  Gbsuii,  in  the  Ahnadnagsi  district. 

We  can,  of  course,  mention  in  this  account  only  tbe  most 
prominent  o(  the  inscripiional  records.  Keeiang  for  the  present 
to  Southern  India,  we  have  from  Bananlii  in  the  Nonb  Kanara 
district,  Bombay,  and  from  MaJavalJi  in  the  Shimoga  district, 
.Mysore,  two  inscriptions  of  a  king  Hint  putra-Sllakai^  ol  tbe 
\iphuk»d4a'Chulu  family,  reigning  at  Vaijayanll,  i.e.  Banawlii, 
tchicb  disckoe  the  existence  there  of  another  branch,  apparently 
known  as  the  Chutu  family  and  having  lis  origin  at  a  pUce 
namrd  Vishsugirta,  of  the  great  stock  to  which  the  SUavIhana- 
SatakaiVis  belonged.  And  another  UaJavaUi  inscription,  of  a 
king  Siva-Skindavinnan.  shows  that  tbe  Slukamit  of  that 
iLic&liiy  were  loQowed  by  a  line  of  klogt  komm  as  tbe  Kadarabas, 
who  If  ft  descendants  who  cootiniied  to  fule  until  about  AJi.  650. 
From  tbe  other  side  of  Southern  India,  an  inscription  from  tbe 
■ttlp*  at  Jaggsyyapita  in  tbe  Kistna  district.  Madras,  referable 
to  tbe  31ft  century  A.D.,  give*  us  a  king  Mf4hai1pu1n-Sil-Vl[a- 
Pumahailatta,  of  the  nee  of  Iksbvlku.  And  some  Prtkfit: 
CQppcrpl«te  inscriptions  from  the  same  district,  refenble  to  tbe 
4th  century,  disdcae  a  line  ol  Palbiva  kings  al  KlOcbl,  the 
modem  COnjeeveram  near  Madras,  whose  descendanu,  from 
about  A.P-  5SO.  an  well  known  fron  the  later  records. 

Revenlng  10  Northern  India,  we  have  from  tbe  otrerae 
nortb-weat  a  few  inscriptions  dated  in  the  en  of  5S  b,c.  which 
carry  u>  00  10  a.D.  311.  The  tale  is  then  taken  up  cbieSy  by  tbe 
nxonla  M  tbe  grcst  GopU  kiop  of  Pttallpatn,  u.  Palna,  who 


nse  to  power  fn  S-D.  330,  and  gndnslly  extended  their  iwaynntH 
It  assumed  dimensions  alnust  commensunte  with  those  at 
AiOka  and  Kanishka:  the  records  of  this  series  are  sonmrliat 
numerous;  and  a  very  noteworthy  one  amongst  them  b  tbe 
inscription  of  Samudiagupta,  indsed  at  some  time  about  AJ>. 
i^S  on  one  of  the  pillars  of  Aiaka  now  standing  at  AUaUbld, 
which  gives  us  a  wide  inugbt  into  tbe  political  divisions,  witb 
their  contemporaneous  rulers,  of  both  Northern  and  Southera. 
India:  it  is  slso  interesting  because  It,  or  anotlker  ncord  ol  the 
same  king  at  tnii  in  tbe  Saugai  district,  Ceotial  Pioviocea,  marki 
the  commencement  of  the  bahiiual  use  of  Sanskrit  lot  inscrip- 
iional purposes.  The  inscriptions  ol  the  Cupta  serits  run  on  to 
about  AJ).  530.  But  the  power  of  tbe  dynasty  had  by  that  tlaw 
become  much  curtailed,  largely  owing  to  an  iiruption  of  lb« 
HQ^  under  TOraml^  and  Mihirakula,  who  cat^lisbed  tliem^ 
selves  at  Sillkot.  the  andent  Stkab^  in  tbe  PDnjab.  We  have 
inscriptional  records  of  tiiese  two  persons,  not  only  froa  Eon  in 
the  Salt  Range,  tiot  very  far  from  SitlkAt,  bat  also  tnaa  firsn 
and  from  G<4l»r.  And  next  after  these  we  have  insdiptlona 
from  MsndasAr  in  Ullwi,  notably  on  two  great  rnonoUtb  pQlars 
of  victory,  of  a  king  Visbnuvardhana-Yaiodharman,  wbkb  sbov 
that  he  overthrew  Mihirakula  shortly  before  aj>.  333,  and, 
descHbiog  him  aa  subjugating  temtories  to  which  not  even 
the  Guptas  and  the  HOi^  had  been  able  to  penetrate,  Indicats 
that  Eie  in  his  turn  established  for  a  while  another  great  para- 
mount Soveteiguly  In  Northern  India. 

We  have  thus  braugbt  our  survey  of  the  Inscriptions  of  India 
down  to  the  fitb  century  iLO.  Tbere  then  amae  various  dynaatie*  • 
in  dilleient  parts  ol  the  country:  in  Northern  India,  in  Kithi- 
~    ~       '      Mailrakas  ol  Valabhli  at  KanauJ,  the  Maukhsjis, 


!0f  U 


d  by  tl 


which  belonged  the  great  Harshava 

(aa  tbe  soulhem  reconji  style  bim)  of  all  the  region  01  tne 
nortbl"  and,  in  Behlr,  another  line  of  Guptas,  usually  known 
as  the  Cupias  of  Magadba:  in  Southern  India,  the  Chalukyaa, 
who,  holding  about  a.D.  tiij  the  whole  northern  part  of  Southern 
India  [torn  sea  to  sea,  then  split  up  into  two  branches,  the 
Western  Chalukyai  of  Bldimi  in  the  DiJlpOr  diiiiict,  Bombay, 
and  the  Eastern  Cbalukyai  of  VeAgI  in  the  Godivait  district, 
Madras:  and.  below  tbem,  the  lucceitora  of  Che  original  Paltava* 
of  KlftchI  (Conjeeveram).  These  all  had  their  time,  and  passed 
awsy.  And  they  and  their  lucceaiota  have  left  us  so  grtal  a 
wealth  of  inscripLiona]  records  that  no  funbei  detailKl  account 
can  be  attempted  withm  the  limits  available  here.  We  must 
pass  on  to  s  few  brief  remarks  about  the  language  of  the  reconis 
and  the  characters  in  which  they  were  written. 

nrjic.illy  and  «iUdy:  one  cf  Ihtm  is  known  ij  Ihc  DrShml;  tbe 
otiKr.  at  tbu  KharwhtliT  or  KhaiOvliVi.  toi  the  dociphcr-  .^- 
m^nt  of  tbe  BrUimi  alphabet  we  are  indebted  to  Jimea  aST^ 
PrijLHp,  who  determined  tbe  value  of  practicalty  all  the  ^^ 
lericnt)Etweenl^Bndl837.  Tbe  deapheimcnt  of  the  Kbaritahthl 
alphabet  was  a  more  difficult  and  a  loogn  rath;  il  wu  vlnuatly 
fiiiiihcd,  some  Twenty  years  Ister,  by  thcunitfdcBoTtsorC.  Massmi, 
Prinwp,  C-  L.  Lassen,  H.  H.  Wilson,  E.  Norra.  Sir  A.  Cunnlngbam, 
and  lahn  Dowun  1  hut  Ihsre  ue  Hill  a  lew  points  of  detail  in  reipecl 
of  which  finality  baa  not  been  attained. 

The  KbsrSshiM  script  wu  written  (mm  rizhl  to  lefi,  and  is  us- 
dtniibly  of  Scaildc  ocliin:  and  The  Iheary  about  it.  butd  on  the 
kr.ovn  (act  that  tbevaUerol  the  Indus  was  s  Penianutnpy  islhe 
(■me  of  Darius  (sil~48S  >.c),  is  that  the  Aramaic  Kripl  was  then 
i..„sji»>(  inio  ibal  leriltory,  and  tluii  the  Khara^thi  is  an  adapu- 
■      ■      ■         ■  -     iK0fihiKhat6.1i(H 

'<j>  the  Punjab  aa 
Bib  tliKis)  ind 


I  of  it.   Ejtcept  in  a  few  intni 
ndiawuliouKdtathevilIn'ol  the  Indus,  an 
iird  nil  (he  soulh  lij'  Ihr  IMlitory  wjtrrrd  '     " 


the  alphabets,  at   Pathylr  and   Kanliilri 
Outiicfe  India,  this  scnpi  was  noubly  cur 


-ent  in  Af ftbinutin :  ■ 
rs  been  found  in  Chin 

to  Tight,  bdonged  to  1 
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tlwm  w  the  theory  dttt  it  fnsderhmd  f Ann  the  oldeit  nocth-Semitic 
elphabcc»  which  pnvailed  from  Phoenicia  to  Mesopotamia,  ami  may. 
It  is  hddt  bMve  beea  iatroduoed  into  India  by  traders  at  some  time 
about  800  BX.  It  is,  however,  admitted  that  the  eariiest  known  form 
of  the  Btihmi  is  a  script  framed  by  Brthmaps  for  wridng  Sanskfit. 
Also,  the  theory  is  lai^^dy  based  on  a  coin  from  Eran,  in  the  Sau^ 
distnct,  Cential  Provinoes,  presenting  a  Brihml  lefend  running 
retrograde  from  right  to  left;  from  whioi  it  is  inferred  that  that  was 
the  original  direction  of  diis  writing,  and  that  the  script  evoitnally 
assumed  the  other  direction,  which  alone  it  has  in  the  inscriptions, 
after  pasnng.  like  the  Greek,  through  a  stage  in  which  the  lines  were 
written  in  both  diiectiotts  altematdy.  But  we  can  tibt  many 
instances  in  whidi  ancient  die-sinkers  were  cardess,  wholly  or 
partially,  in  the  matter  of  rewenaa  the  legends  on  their  dies,  with 
the  result  th^  not  only  syllables  nequently,  but  sometimes  ^tire 
words,  stand  m  reverse  on  the  coins  themsdves;  moreover,  the  Cxan 
coin,  being  one  of  the  earliest  known  Indian  coins  bearing  a  IcgeiKl  at 
all,  may  quite  possibly  belot^  to  a  period  before  the  time  when  the 
desiralMlity  of  woridiM;  in  reverse  on  the  dies  presented  itsdf  to  the 
Indian  die-slnkenL  In  all  the  drcnmstanoes,  the  evidence  of  the 
Eiav  coin  cannot  be  regarded  as  conclusive;  and  we  require  some 
inscription  on  stone,  or  at  least  some  longer  record  on  metal  than  a 
brief  legend  of  five  syllables,  to  satisfy  us  that  the  Brthnd  writing 
ever  had  a  direction  different  Crom  that  which  it  has  in  the  inscrip- 
tions. Further|tf  there  is  any  radical  connnrinn  between  the  Brihml 
and  the  Semitic  alphabet  indicated  above,  so  many  curious  and 
apparently  capricious  changes  must  have  been  made,  in  adaptii^ 
that  alphabet,  that  it  wouM  seem  more  probable  that  the  two  scripts 
were  derived  frten  a  joint  original  source.  In  view  of  the  high  state 
of  dvilisatiott  to  which  the  Hindus  had  evidently  attained  even 
before  the  time  of  Chandiagupu,  the  grandfather  of  Ai&ka,  it  must 
still  be  regarded  as  possible  that  they  were  the  independent  inventors 
of  that  which  was  emphatically  their  nation^  alphabet.  TheBrfthml 
alphabet  is  the  parent  of  all  the  modem  Hindu  scripts^  including  on 
one  side  the  Nigari  or  Devaninri,  and  on  the  other  the  widely 
dtssimiTar  rounded  forms  of  jthe  Kanarese,  Tamil,  Telugu,  and  other 
southern  alphabets;  and  the  inscriptions  enable  tts  to  trace  deariy 
thegradual  development  of  all  the  modem  forms. 

The  great  clawical  Indian  language,  Sanskrit,  is  not  found  in  any 
iascriptioaal  records  of  the  earliest  times.  It  b  not,  however|  to  be 
supposed  therefrom  that  the  use  and  cultivation  of 
Sanskrit  ever  lay  dormant,  and  that  there  was  a  revival 
of  this  language  when  it  did  eventually  come  to  be  used  in 
the  inscriptions:  the  case  simply  is  that,  during  the  eariier  periods, 
Sanskrit  was  not  known  much,  ii  at  all,  outside  the  Brihmamcal  and 
other  literary  and  priestly  drclcs,  and  so  was  not  reoogniaed  as  a 
suitaUe  mrdinm  for  the  notifications  which  were  put  on  record  in  the 
inscriptions  for  the  information  of  the  people  at  large. 

In  Northern  India,  the  inscriptiona  of  the  period  before  s8  B.C. 
present  various  eariy  Prtiqits,  t^e.  veniaculars  more  or  less  derived 
from  Sanskrit  or  brought  into  a  line  with  it.  From  58  B.C.,  however, 
the  influence  of  Sanskrit  began  to  m«nif<^  itsdf  in  the  inscriptions, 
with  the  result  that  the  records  present  from  that  time  a  language 
whidi  is  conveniently  known  as  the  mixed  dialect,  mraning  ndtber 
exactly  Prftkrit  nor  exactly  Sanskrit,  but  Prtknt  with  an  inter- 
mixture of  Sanskrit  terminations  and  some  other*  features:  and 
we  have,  in  fact,  from  Mathurft  (Muttra),  a  locality  which  has 
yidded  interesting  remains  in  various  directions,  a  short 
Brfthmanical  inscription  of  33  B.C.  which  was  written  wholly  in 
Sanskrit.  The  mixed  dialect  appears  to  have  been  the  general  one 
for  inscriptional  purposes  in  Northem  India  until  about  A.D.  320. 
But  a  remarkable  exception  b  found  in  the  inscription  of  Rudra* 
dimai^  dated  in  A.D.  150,  at  Junigadh  in  K&thiftwftr  (mentioned  on  a 


records,  ranging  from  A.D.  181  to  a<^  are  at  present  available  for 
study V--are  m  almost  quite  correct  Sanskrit ;  and  thb  suggests  that, 
from  hb  time,  the  langW4*e  may  have  been  habitui^  used  for  in- 
scriptional purposes  in  the  dominions  of  hb  dynasty.  That,  however, 
b  only  a  matter  of  conjecture;  and  dsewhere  pure  and  good  Sanskrit, 
without  any  Pr&kpt  forms,  appears  next,  and  b  found  in  verse  as 
wdl  as  in  prose,  in  the  two  inscriptions  from  Erao  and  Allahibid, 
rderable  to  the  period  about  A.D.  ^  to  375,  of  the  great  Gupu  king 
Samudragupta.  From  that  time  onwanls,  as  far  as  our  proent 
knowledge  soes,  Sanskrit,  with  a  very  tare  introduction  of  Prakrit  or 
vernacular  forms,  was  practically  the  only  inscriptional  language  in 
the  northem  parts  of  India.  We  can,  however,  dte  a  record  of 
A.D.  862  from  the  neighbouriiood  of  jOdhpur  in  Rftjpotiiil,  the  body 
of  whkh  was  written  in  Mihiribhtn  PrUpt. 

In  Southem  Indb  we  have  an  insunce  of  the^aixed  dblect  in  the 
Nlsik  inscription,  referable  to  A.D.  357  or  358,  of  the  Abhira  king 
lAvarasSna,  son  of  Sivadatta,  which  has  been  mentioned  on  a  pre- 
ceding page,  ^th  the  exception,  however,  of  that  record  and  ofthe 
few  which  are  mentioned  just  bdow,  the  inscriptional  language  of 
Southem  India  appears  to  have  been  generally  PrSkpt  of  one  land 
or  another  until  about  A.D.  400,  or  perhaps  even  somewhat  later. 
Sankrit  figures  first  in  one  of  the  records  at  Nisik  of  Bishabhadacta 
'TshavadAta),  son-in-law  of  the  Kshahaiftta  king  Nahapfaia,  which 
tsequmtly  ^ves  it  abnott  as  eariy  an  appearance  in  the  south 


PiUrit 


b  ftahUdifd  for  it  in  the  aorth;  bat  it  b 
in  thb  iiwtance  to  a  preamble  eiiich  recites  the  prevkaa 
and  good  works  of  Bidiahhadatta;  the  leoord 
for  the  practical  puipuee  for  which  it 
next,  in  an  almost  correct  form,  in  the  1 
later  date  at  Kaoheri.  near  BMibay,  of  the 
extant)  of  Vlsishthiputra-Sr{-Sitakar«L  It  oext  appears  m 
formulae^  and  benedictive  and  imprecatory  verses,  which  stand  xt  t^ 
end  of  some  of  the  Prikpt  reooris  of  the  PkBava  aeries  r^essfcfe  w 
the  4th  century;  but  here  we  have  onorstiona  frooi  books,  sac 
instances  of  origuial  composition.  We  have  a  Sanskrit  record,  dh 
tained  in  Khinfeh  but  probablY  bdonging  to  sone  portof  Gsja^ii* 
of  a  king  named  RndradSsa.  which  b  pcriiaps  dated  in  aji.  56;. 
But  the  next  southem  inscription  in  Sanskrit,  of  nadentable  dase,'»  a 
record  of  A.n.  456,  belonginf  to  the  Vy^A  snbdrriakm  ct  the  Barjifa 
state  in  Guiarftt,  of  the  Trsikfltaka  king  Dahrasiaa.  TiKrenvdsd 
the  eariy  Kadamba  kings  of  Banawisi  ia  North  Kaaaia;  Bambar. 
exhibit  the  use  of  Sanslqrit  from  an  earfy  period  la  Uk  6ch  oess^ ; 
and  records  of  the  PaUava  kings  show  it  uom  perhaps  a  aoairv^ 
earlier  time  on  the  other  side  oTlmfia.  The  records  ct  the  Chakk>a 
Idngs  present  Sanskrit  from  AJk  578  onwards.  Aad  from  thb  hcs 
date  the  language  figures  freely  in  the  southern  reooids.  Batsomea 
the  vemacdars,  in  their  older  forms,  durdy  beg:ia  to  taeamt  thea- 
adves  alongside  of  it;  and,  without  entirdy  sapc 
even  to  the  latest  times,  the  use  nf  them  for  inncri 
became  rapidly  more  and  more  extensive.  The  vernacular  thst  tm 
makes  its  appearance  b  Kanarese,  In  a  reooni  of  the  Chahikva  tqi 


MaA^alefia,  of  the  period  A.D.  597  to  608,  at  Bidimi  in  the 
district,  Bombay.  Tamil  Mppeaa  next,  between  abovt  A-A.  616  sad 
675,  in  records  of  the  Pdlava  kii|g  Mahiadravanaaa  I.  at  Vafiaa  a 
the  Chinnlpat  (Chingleput)  district,  Madras^  and  ei  Ids  gna:- 
grandson  EaramEivanvarman  I.  from  KOram  m  the  saaw  iSacrict 
Tdi^;u  appears  certainly  in  ajd.  ioii,  in  a  reoord  of  cbe  Ea«en 
Chalukya  king  Vimalftdi^:  and  it  b  perhaps  gjvea  to  us  in  a^ 
843  or  844  by  a  record  01  his  ancestor  vishviivardhaaa  V.;  k  ^se 
latter  case,  however,  the  anthentidty  of  the  dnrasnent  bmtoer&r 
Malayilam  appears  about  A.D.  1150^  in  inscriptioas  of  the  rdss  c^ 
KSrala  from  ue  Travancore  state.  And  on  the  ritfnsnal  ima^  d 
GomraatEftvara  at  Sravana-Bdgoia,  in  Mysore,  there  ai«  two  ^r^  :t 
Marithi,  notifjring  for  the  benefit  of  pugrims  from  the 


country  the  namea  of  the  persons  who 
enclosure  to  be  made,  which  are  attributed  to  the  fint 
nth  century:  thb  biyiage,  however,  fignrea  first  fo 
record  of  A.D.  iao7,of  the  timeof  theDCvagiri-yidava  I 
from  Khindfah  in  the  north  of  Bombay. 

BiBLiocRAPHT.^The  systematic  pabKcation  off  the 
scriptions  has  not  gone  far.  Cunnimjiaw  inaagvrated  a  Crft 
InseripUemtm  Imdicarwm,  by  giving  us  m  1877  the  first  wlnae  ct  f. 
dealing  srith  the  records  of^AlaKa|  but  the  oiriy  other  v«jLze 
which  has  been  published  b  voL  ni.,  by  Fleet,  «leafiiv  witk  tb> 
records  of  the  Gupta  series.  The  other  pubiobed  — **— ^*-  »x 
mostly  to  be  found  here  and  there  in  the  Jnm  anfi  of  the  R^v^ 
Asbtic  Society  of  London,  its  Bombay  branch,  and  the  Kb*sc 
Society  of  Bo^al.  ia  the  Bgports  of  the  variooa  Ardacafcgnl 
Surveys,  and  in  the  Indian  AmUqmry,  the  Epigi  nthmu  Jmiaca  ud 
the  £pignpkia  Canutkai  and  mndi  work  has  jstiU  to  be  douR  a 
bringing  them  together  according  to  the  periooi  and  dyaaadcs  xs 
which  raey  rehte,  and  in  revisii»  some  of  them  ia  the  %iK  d  arv 
discoveries  and  the  tfachings  of  iMer  research.  The  anthoriiy  ws 
Indian  palaeography  b  BQhWs  work,  pnblisfaed  in  1896  as  pirt  1 
of  voL  i  of  the  Gnauriss  in  Inio^AriaeStm  Phitttiwgu  aoarf  AlUr^ev- 
htndei  an  English  version  of  it  was  issued  in  1904  as  an  aaapanx 
to  the  JudioM  AnUpiaryt  vol.  xxxiu.  Q.¥.f^ 

« 

•  TTT.  GftnX  IMSCIIPIIOHS 

Etymologicdly  the  tenn  insoiptioa  (|nypa44) 
much  more  than  b  oommooly  meant  by  iL  It 
words  engraved  on  iiogi»  or  stamped  on  ooins,' 
wine-jar  handles,' ftc.  But  Boeckh  was  deadj  right  is 
thb  varia  supdiex  from  hb  Carpms  Imenpiitmmm 
or  only  admitting  it  by  way  of  appwiriir.  Gnrnig  the  tx^ 
inscription  a  somewhat  nanower  sense,  we  stiD  mdade  wkL: 
it  a  vast  store  of  documents  off  the  greatest  valoe  to  the  sta(^=: 
of  Greek  dvilization.  It  happens,  moreover,  that  Gitck  s- 
scriptions  yidd  the  historian  a  richer  harvest  than  tboae  of  Race 
Paitly  from  fashion,  but  partly  from  the  greater  abaniaxt 


ie 


*  The  legends  on  coins  form  part  of 
connected  srith  inscriptions. 

'  The  amphorae  which  conveyed  the 
various  localities  have  imprinted  on  their  handles  the 
magistrate  and  other  marks  of  the  place  and  date.   ' 
have  been  made  of  them,  and  th^  '^fx^Jf  H^iairy. 
Inscriptions   ctnmiqnes    (1872);    Pknl    Bee' 
(Leipsag,  pt.  L  1862,  pt.  a.  1863);  Hillcr  v. 
1065-144X. 
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of  the  milcriil,  the  Romuta  tngnvcd  their  publk  dociunenu 
<tR>tia,  bm,  be)  Id  ■  large  eitenl  do  bronie.  "That  bniue 
tiblels.  chkfly  Kt  up  in  the  Capitol.  Here  melted  [n  the  vuiou* 
cDsSagntiODi,  01  wen  cacried  oS  ta  feed  Ibe  mini  oF  the  CQo- 
quemr.  In  Greece,  00  the  coDiaiy,  the  mouataini  everywhere 
aflsnicd  an  ineiliauilibJe  lupply  o(  marble,  and  made  it  the 
natnral  material  for  iDscriplioiu.  Some  Greek  inscribed  tablets 
of  bronie  bave  come  down  to  ui,'  and  many  mote  muit  have 
perished  la  the  uck  of  dties  and  burning  of  lemi^o.  A  number 
of  inscTJptioal  on  Imall  thin  plates  o(  lead,  rolled  up,  have  Ilil- 
vived;  these  are  chiefly  imprecations  on  enemies'  or  qualiona 
asked  oi  onuJei.'  An  early  inscription  recently  diioivered 
(190;)  at  Epbesui  [>  on  a  plate  of  silver.  Sut  at  a  rule  the 
material  employed  was  marble.  These  marble  moDuaieDt* 
■re  often  found  in  rilii;  and,  though  more  often  tbey  were 
used  up  as  convenient  stones  for  building  purposes,  yet  they 

Inscriptions  were  usually  set  up  in  temples,  tbealrcs,  at  the 
aide  of  streets  and  roads,  in  rtfiiwrt  or  temple-precincts,  and 
near  public  buildtngs  generaUy.  At  Delphi  and  Olympia  were 
immfRff'  nuDiben  of  inscriptions— -not  only  those  engraved 
npon  the  gifts  C>f  victorious  kings  and  dtics,  but  alv  many  of 
a  more  public  cbamcter.  At  Delphi  were  Inscribed  the  decrees 
of  the  Amphlctyooic  assembly,  at  Olympia  international  docu- 
ments cDDcerauig  the  Peloponnestan  dtics;  the  Parthenon 
and  Acropolis  were  crowded  with  treaties,  laws  and  decrees 
concerning  the  Alheniaa  confederation ;  the  Heraeum  at  Samoa, 
ilie  Artemiiium  at  Ephous,  and  indeed  every  important 
sanctuary,  abounded  srith  tnsaiptions.  It  is  a  common  thing 
for  decrees  (ihi^iifuira)  to  contain  a  clause  specifying  where 
tbey  are  to  be  Ml  up,  and  what  department  of  the  state  is  to 
defray  the  cost  of  tucribing  and  erecting  them.  Sometimes 
duplicaiea  art  ordered  la  be  set  up  in  various  phces;  and,  in 
eases  of  treaties,  arbitntiona  and  olhct  inlematianal  documents, 
espies  were  always  set  up  by  each  dty  concerned.  Accordingly 
documenlB  like  the  Jfunwr  Ancyranam  and  the  Eikt  1/  Die- 
cittvin  have  been  restored  by  a  comparison  of  the  various  frag- 
ments of  copia  set  up  in  diverse  quartets  of  the  empire. 

Creek  inscribed  marbles  varied  considerably  in  their  eitemal 
Appe^raDcc  Hie  usual  form  was  the  (m)X)f,  the  normal  lype  of 
which  was  a  plain  slab,  from  3  to  4  or  even  j  ft.  high,*  3  or  4  in. 
tJlick,  tapering  slighlly  upward*  from  alnut  i  ft.  wide  at 
boltom  to  about  iG  In.  at  the  top,  where  It  was  dtber  left  plain 
Or  often  had  a  slight  moulding,  or  still  more  commonly  was 
adorned  with  a  more  or  less  elaborate  pediment;  the  slab  was 
ctherwiie  toually  plain.  Another  form  was  the  &uti6t  or  altar, 
aomctlnws  square,  oftener  drcular,  and  varying  widely  In  size. 
Tombstona  were  dtha  irr^Xiu  {often  enrichHi  beneath  the 
pediment  with  simple  groupi  in  reUef,  cotBmemorative  of  the 
deceased),  or  ilevn,  pillars,  of  diffettnl  siie  and  design,  or 
urcophul  plain  and  omainentaL  To  these  must  be  added 
statue-bases  of  every  kind,  often  inscribed,  not  only  with  the 
ITS  of  individuals,  hi "    ' 


m these 


idbyth 


in  Ihe  open  air.  But  it  wss  also  comm 
vients  upoa  Ihe  surface  of  the  walls  of  a  temple,  or  other  public 
building.  Thus  the  inlae  and  etlernal  face  of  the  walls  of  the 
pronaos  of  the  lempk  of  Athena  Paliss  U  Pricne  were  ctrvered 

^ _-_  ^is  and  Ihe  Keneans.  about  SSO-JOO  LC,, 

-ipu  (BoKkh,  C.I.G.  II.  Hicki.  19.  and  other*  in  Ditlea- 
■  PurjlDkl,  Imekr.  r  Olympia,  1-43);  a  similar  brona  treaty 
he  LocTl  OiolaF  (Dinrnberin,  LG.  a.  J34) ;  bniiue  jdite 

I  in  a  sea-fight,  pn^Uy  43Q  b.c.  (DittenbeivcT.  Syll.  1.  u), 
WOHchTc.  m.,  App.:  AudoUent.  Dtfimmim  Ttt^at 


Hctfman,  O.   thai. 


E   Ka/spaaca,  Doiau  tt 

bat  was  done  by  Tbemletodes  under  stress  of  pubHc 

yd.  L  9j)  was  done  by  others  with  less  junificalioo  e 

I  Iron  Byssflline  lime*  oowaed  Greek  lemi^a  and  im 

1.  Dt  LtfH^.  n.  >«,  17,  that  tl 

a  was  liraUoJ  by  law. 


with  copiei  of  the  awuds  Diade  Concendng  the  lands  dtspntcd 
belween  Samo*  and  Prieoe  (see  Ci.  Inter,  in  Brit.  Uta.  liL 
1 1);  similarly  the  walls  of  the  Artemisium  at  Epbesus  conuined 
a  number  of  decree*  {iiii.  iiL  |  1),  and  the  prniceiriiuii  of  the 
Odeum  was  lined  with  cnistse,  or  "  marble-veneering,"  under 
I  tiL  thick,  inscribed  with  copies  of  leiteri  from  Hadrian,  Anto- 
ninus and  other  emperors  to  the  Ephesian  people  {ibU. 
p.  151).  The  workmanship  and  Bppe«tuice  oI  inscription* 
varied  considerably  accotdini;  to  the  period  of  artistic  develop- 
meDt.  The  letters  indsed  with  the  chisel  upon  tbe  wall  or  the 
fHihi  were  painted  in  with  red  or  blue  pigment,  which  is  often 
traceable  upon  newly  uneutbed  inscriptions.  When  ThucydidB, 
In  quoting  tbe  epigram  of  Peisistntus  the  younger  (vL  54),  say* 
"  It  may  still  be  read  ifujlpoii  ypi^iiian,"  he  must  refer  to  the 
fading  of  the  colour;  foi  tbe  inscription  was  brought  to  tight  in 
1877  with  the  leltets  as  fresh  as  when  they  were  first  chiselled 
(see  Kumaaudes  in  'Af^uiv,  vi.  i4g;  t.G.  suppl.  to  voL 
i.  p.  41).  The  Giteks  found  no  inconvenience,  as  we  should, 
in  tbe  buUdness  of  inscriptions  as  a  means  of  heej^ng  public 
records.  Oa  the  tnntrary  they  made  every  tem[je  a  muni- 
ment room;  and  while  the  innumerable  vr^Xw,  Htnuat,  bases 
and  altars  served  to  adorn  tbe  city,  it  must  also  have  encouraged 
and  edualed  the  sense  of  patriotism  foi  the  dliten  to  move 
continually  among  the  recorda  of  the  past.  The  histoiy  of  > 
Greek  dly  was  liteially  written  upon  her  stoties. 

Tbe  primary  vslae  of  an  inscriptian  lay  in  its  docnmentaiy 
evidence  (so  Euripides,  SMffi.  itoi,  loL).  Id  this  way  they 
are  continually  cited  and  put  in  evidence  by  tbe  orators  (<.{. 
see  Denvnth.  Fall.  Ug.  418;  Aeschin.  /■  Clet.  |  7s).  Bat 
the  Greek'  historians  also  were  not  slow  to  lecogniie  their  hn- 
portance-  Herodotus  often  dies  them  [Iv.  88,  go,  gt,  v.  5S 
■q.,  vii.  iiS);  and  in  hi*  accounl  ol  tbe  victory  ol  Halaea  ha 
had  his  eye  upon  the  tripod-Inscription  (ix.  Si;  cf.  Thuc  L 
iji).  Thucydides's  use  of  Inscriptions  is  illustrated  by  v.  iS 
foL,  11,  47,  77,  vi.  54,  59.  Polybius  used  them  still  mon. 
In  later  Citece,  when  men's  thoughts  were  throws  back  upon  tbs 
pait,  tegular  collections  of  inscriptioa*  began  to  be  made  by 
such  writers  ts  Pbilocfamus  (joo  B.C.),  Pi^mon  (ind  century 
B.C.,  called  miimi&ria  for  bis  devotion  to  inscriptions),  AristO- 
dcmus,  Cialerus  of  hf  accdon,  and  many  othen. 

At  tbe  revival  of  learning,  tbe  stui^  of  Inscriptions  rerfved 
with  the  renewed  Interest  in  Greek  hleiatore.  Cyriac  of  Ancona. 
early  In  the  isth  century,  copied  a  vast  numb 
during  hi*  travels  in  Greece  and  Asia  Minor;  lij 
were  deposited  In  the  Barbeiini  tibraiy  at  Rome,  and  have  been 
used  by  other  scholars.  (See  Bull.  Csrr.  HdUK.  i.;  Larfdd 
in  MUller's  Handbuck  L',  p.  36S  f.;  Zicbarth,  "  de  ant.  Inscript. 
5yUogis  "  in  EfiMem.  Epigr.  a.).  Surcecding  generations  ot 
travdleri  and  scholar*  continued  10  collect  and  edit,  and  Englisb- 
much  for  this  study. 

'   -:  oT  l:noiwn  GreekiDscrif^ 

.  I . '        '  iiH  was  puhiithcd  in 

'  completed,  although 

utehiiercaldniiFn: 

ECIn:hlialI.inTBs6.i 

ation.     Out  of  tbe 


workiiig  up  epwmpliical  results  into  osooographs  upon  cbr  rasny- 
skied  Iwtosy  oTCteece.  In  Ihe  Cir^  Boeckh  hid  settled  for  ever 
the  melboils  of  Greek  epiinpbr:  and  in  hk  Sualiluuilialvnt  if 
AUner  (jrd  ed.  ol  vabiTt.  dTV  FrSnkd.  IW;  well  known  id 
Engliih  reader*  from  Sir  C.  C  Lewis's  mnbiiDa,  Tti  PMic 
Efimtj  i^^ltflu,  and  _ed.,  1843)  be  had  given  S  palmary  ipeciniea 


ly  to  Ustorical  et 


,_,  .-^^-,_- -,  of  epwRpliy  tl ^    

le  Frani  drew  up  a  valuaMe  Inlmduclioa  to  tbe  study  ti  inscrip- 

□s  in  Ms  £lnHMH  Epirrafliita  Cmai  (1S40). 

Meanwhile  tbe  lihenlkia  ol  Greece  and  increanng  faciliUa  foe 
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vintioe  tbe  Levaat  oooibiiied  to  coooonge  the  gro«Pth.o(  the  sub^ 
whichhas  been  advanced  by  tlie  hboon of  many  acbolaxB,  and  chiefly 
Ludvig  Roas.  Leake.  Pittakys,  Rangab^  Le  Bas  and  later  by  Meier, 
Sauppe,  Kirchhoff,  Kumanudei,  W^dingtoo,  Kfihler.  Dittenbeiger, 
HomoUe,  HauaaouUio',  Wilhelm  and  othenL  Together  with  the 
devebpment  o(-this  school  oC  vriten,  there  has  gone  on  a  systenutic 
eacplocatioa  of  some  of  the  most  famous  sites  oiantiqatty,  with  the 
result  of  exhuming  vast  numbers  of  inscriptions.  To  mention  only 
aome  of  the  most  important:  Cyrene,  Rhodes,  Cos*  Goidus,  Halscar- 
oassus,  Miletus,  Prioie,  Epbesus,  Magnesia  oo  the  14acander,  Per- 
gamum,  Ddos,  Tbera,  Athens,  Eleusis,  Epidauras,  (Mympia,  Delphi, 
Uodona,  Sparta,  have  been  caqofered  or  excavated  by  the  Anstrians, 
English,  French,  Germans  and  Greeks.  German,  rrendi,  British, 
Austrian  and  American  institutes  have  been  established  at  Athens, 
to  a  great  extent  engaged  in  the  study  of  inscriptions.  From  every 
part  of  tlw  Greek  Work!  copies  of  inscriotions  are  brous^  hmne  by 
the  students  of  these  institutes  and  by  other  tiavdlen.  Andstillthe 
work  prooeeds  at  a  rapid  rate.  For  indeed  the  yield  of  inscriptions  is 
practically  inexhausoble:  each  island,  every  dty,  was  a  separate 
centre  of  corporate  life,  and  it  is  significant  to  note  that  in  the  island 
of  Calymnos  alone  C  T.  Newton  collected  over  one  hundred  inscrip- 
tiflos,  many  of  them  of  considerable  interest. 

The  result  of  this  has  been  that  Boeckh's  great  work,  though  it 
never  can  b^  supeneded,  yet  has  ceased  to  be  what  its  name  implies. 
The  four  vdumes  of  the  CJ.G.  contain  about  la^^oo  inscriptions. 
But  the  number  of  Gredc  inscriptions  now  known  is  probably  more 
than  three  or  four  times  asgreat.  Many  of  these  are  only  to  be  found 
published  in  the  scatteiea  literature  of  dissertations,  or  in  Greek; 
German  and  other  periodicals.  But  several  comprehensive  coOections 
have  been  attempted,  amons  which  (omitting  those  dealing  with  more 
limited  districts  of  the  Great  work!)  the  foltowing  may  be  named>— 
Rangabf,  AnHmtUis  heUbnqMS  (a  vola.,  18^18^5);  Le  Bas- 
Waadington,  Voyagg  arckSotogiquet  mscripiians  13  vob.,  1847-1876^ 
incomplete) ;  Newton.  Hicks  and  Hirschfeld.  Greek  InscripUotu  i»  the 
BriHsM  Mtuemm  (parts  i.-iv.) ;  and  above  all  the  Inscripiumes  Craecae, 
a  Corpus  undertaken  by  tne  Berlin  Academy  (absorbing  the  Corfus 
/»cr.illKie.  and  other  smularccdlections).  Of  this  work  six  coopMte 
volumes  and  parts  of  othen  have  appeared  (by  1906)  representing 
Attica,  Argolis,  Megaiis,  Boeotia,  Phocis,  Locris,  Aetolia,  Acamania, 
Ionian  Islands,  Aegean  Islands  (exc  Delos),  Sicily,  Italy  and  western 
Europe;  they  are  edited  by  Kirchboff,  Kfihler,  Dittenbergcr, 
Fftnkei,  Hilkr  von  Gaertringen,-  Kaibd  and  others.  Of  a  simuar 
Austrian  puUkation  desUing  with  Asia  Minor  (r«tatf  Aeiae  Mimoris) 
only  the  first  part  (Lydan  Inscriptions)  has  appeared.  Of  general 
selections  of  inscriptions  on  a  smaller  scale  it  is  necessary  to  mention: 
Dittenberger,  SyUogi  Inscriptimum  Graec  (and  ed.,  1898-1901,  3 
vols.) :  the  same,  OrienHs  Graed  Jnur.  SekOae  (2  vob.,  1903-1905) ; 
Hidsr  Greek  Historical  InscriptUms  (ist  ed.,  1883;  and  ed^  1901): 
Michd,  Recveil  ^inscriptions  grecmtes  (1900) ;  Roberts  and  Gaidner, 
Introi.  to  Gk.  Epimphy  (a  vols.,  1887-1905):  RAhl,  Inscr.  gr. 
anftgituronag  (188a),  and  Imagines  Inscriptionum  (and  ed.,  1898). 

The  oldest  extant  Greek  inscriptions  appear  to  date  from 
the  middle  of  the  7th  century  b.c.  During  the  excavations  at 
Olympia  a  number  of  fragments  of  very  ancient  in- 
'^_  scriptions  irere  found  (see  Olympia,  Textimnd  v.) ;  and 
other  veiy  early  inscriptions  from  various  places,  as 
Theraand  Crete,  have  been  published  (see  R5hl,0^.  cii,). 
But  what  is  wanted  is  a  sufficient  number  of  very  early  inscrip- 
tions of  fixed  date.  One  such  exists  upon  the  l^  of  a  colossal 
Egyptian  statue  at  Abu-Simbd  on  the  upper  Nile,  where  certain 
Greek  mercenaries  in  the  service  of  Ring  Psammetichus  recorded 
their  names,  as  having  expbred  the  river  up  to  ihe  second 
cataract  {CJ.G.  5ia6;  R5hl,  482;  Hicks*,  3).  Even  if  Psam- 
metichus IL  is  meant,  the  inscription  dates  between  594  and 
589  B.a  Another,  but  later,  instance  Is  to  be  found  in  the  frag- 
mentary inscriptions  xm  the  columns  dedicated  by  Croesus  in 
the  Ephesian  temple  {c  550  B.C.;  Ck.  Inscr,  in  Ike  Brit.  Mus. 
5x8).  Documents  earlier  than  the  Persian  War  are  not  very 
frequent;  but  after  that  period  the  stream  of  Greek  inscriptions 
goes  on,  generally  increasing  in  volume,  down  to  late  Byaeantine 
times. 

Greek  inscriptions  may  most  conveniently  be  classified  under 
the  ioUowing  heads:  (x)  those  which  iilustxate  political  history; 
(a)  those  connected  with  religidn;  (3)  those  of  a  private  char- 
acter# 

I  Foremost  among  the  inscriptions  which  illustrate  Greek  history 

and  politics  are  the  decrees  of  senate  and  people  (iff^^lniaTti  0biA^, 

InWUtf,  &C.)  upon  every  subject  which  oouki  concern 

the  mterests  of  the  states   These  abound  from  every  part 

of  Greece.    It  is  true  that  a  large  number  of  them  are 

honorary,  ia  merely  decrees  grantii^  to  strangers,  who 

iiave  done  service  to  the  parucular  city,  pubbc  honours  (crowns, 

tatues,  ciriirnahip  and  other  privileges).    One  of  these  privileges 


was  the  praxenia,  aa  boooor  wbkb  entailed  on  the 
burthen  of  protectiiy  the  citiaens  of  the  state  whidi  gnmcd  it 
they  came  to  his  dty.    Bat  the  importance  of  an  ~ 
depends  upon  the  individual  and  the  services  to  wbidi  it 
And  even  the  mere  headings  and  darings  of  the 


states  afiord  curious  and  valuable 

titles  of  the  kxal  magistrates,  the  names  of 

On  the  formulae,  see  Swoboda,  Die  gr.    Ve 

Droysen  in  his  Hdlenismns  (1877-1878)  has  shown 

of  Alexander  and  his  sucrpwors  is  iuustiaced  by 

f^^iicra.  And  when  the  student  of  Athenian  poGtKs  of  the  «h  sad 

4tii  centuries  turns  to  the  1st  and  and  vohunes  ci  the  IXr^  he  ■ 

wonder  at  the  abundance  of  material  before  him;  it  is  Eki 

over  the  minutes  of  the  Athenian  narfiammt.    Ote  exaasfj 

many  must  suffice — No.  17  in  Iju.  n.  pt.  1  (Hicks',  101)  is  xke 

famous  decree  of  the  axdMQBhip  of  NamBnims  (378  blcI)  iin'tf^w 

the.  reconstruction  of  the  Athenian  confederacy.     The  tenn  d 

admission  to  the  league  oocupjr  the  face  of  the  narfale;  ut  the 

bottom  and  on  the  left  e(^  are  inscribed  the  names  of  atatts  whici 

had  already  joined. 

Inscribed  taws    (wljpiw)  occur   with   tolenhle    farqwwjy.    The 
following  are  examples: — A  dtatkn  of  a  law  of  Draco's  nam  tbe 


vpArot  ik^ of  Sokm's  laws  {IjG.  i. 61 ; cf.  Ditteabecwer.  SyiL* p* . the 
Civil  0>des of  Gortyna  (sth  century,  Daicste, Stc^  Inter.  jmrtL gr-'u 
35a  ff.) :  a  reassessment  01  the  tribute  payable  by jhe  ' 
m  435  E.C.  {I.G,  I  37;  Kfihkr  Urktmdon 


afixs 


■•3801 


r,X3fcr 


Gescksckie  des  dHiscJhahiscken  Btmdos,  11870,  p.  63; 
bw  passed  by  the  Amphictyooac  council  at  Deftif ' 
CJXj.  1688;  I.G.  iL  '545);  law  concerning 
measures  (Boeckh,  StaatikanshalHmg »,  u.  318;  MjG,  S 
futile  sumptuary  law  of  Diocletian  cowyrning  the 
for  all  artides  and  througfaoot  the  empire  (Momma 
Maximaitttrif  des  Diocletian,  1893).    For  a  rollfrtinii  «< 
documents,  see  Dareste,  HaussouIIier  and  Reina^  "^ 
jnridianes  gr,  (1891-X898). 

Besides  the  inscribed  treaties  ■  preoiuurfy 
instance  the  following:  Betwecu  Athens  and  Otalria 
446  B.C.  (I,G,  suppL  to  voL  L  a7A);  between  Athens 
433  E.C.  (Hicks  ',  51);  between  Athens  and  f^fwirini.  < 
day  as  the  precemng  {ibid.  5a) ;  between  Athens  and 
B.C.  (ibid,  04);  between  Athens  and  Chakaa,  377  ajc  (si 
between  Athens  and  Sparta.  371  B.C  (/.G.  iL  Nol  332): 
Hermias  of  Atameus  and  the  Ionian  Erythtne,  noont  35D  ac 
(Hicks*  138):  treaties  in  the  kxal  dialect  between  the  Eleans  aad 
the  Heraeans,  6th  century  {(Mympia  Insckr.^),  and  " 
dtiesof  Crete,  3nlcentury  E.C.  (C./.t;.  355^3556; 


I02.; 


5039-5041.  5075).  .Eggor's  Btnda  kistoMes 
ckea les CncsetckeelesRomasns (PSsris,  1866)  e 
of  these  documents;  see  also  R.  von  Scala,  Dia 


AUertmns,  pL  i.  (i8d8). 

The  intemationar  relation  of  Greek  citieB  is  farther 
asotvrds  of  disputed  lands,  delivered  by  a  third  city  cuBed 
«A<f)  to  arbitrate  between  the  contending  states,  e^.  '^'^ 
as  between  Samoa  and  Priene  (Gk,  Inscr,  ni  BriL  M\ 
berger.  SfL*  ^15):  Milesian  between  Measaniana 
discovered  at  Olympia  {ibid.  3x4;  see  Tnc  Ansu  vr.  43):  and 
others.  Akin  to  thoe  are  decrees  in  honour  of  jodgescnifed  is  fnm 
'a  neuttal  dty  to  try  sirits  between  chiaens  whidi  were  <  iMiMilii  sirj 
by  political  partisanship  (see  CJXi.  No.  a349B.  with  BoecU's  «> 
marts; /.C.  xiL  7aa).  On  the  general  aal9ect,E.  Sonae,  XV  *«dna 
cxfanns  (1888). 

Letters,  from  kings  are  frequent;  as  from  Darins  I.  to  Ae  sacra 
Gadates,  with  reference  to  the  shrine  of  ApoOo  at  Magnesia  (Hicki*. 
ao);  frnn  Alexander  the  Great  to  the  Chiana  (OadL  158);  irm 
Lysimachus  to  the  Samians  iCJ.G.  2a54:  Hicks*.  15a);  bvn 
Antigonbs  I.  directing  the  transfer  of  the  population  of  Irfirdm  w 
Teas  (Dittenbeiger,  ^y0.*  177):  from  the  saase  to  the  ^.ipniai 
(Dittenbefgcr,  Or.Cr.  Inscr.  StLj^.  Letten  from  Roonn  Lia|ii  ii 
are  com 


4re  commoner  still;  such  as  Dtttenberger,  SyB^  350^  ^6,  Sti- 

.404* 

internal  administration  of  Gcedc  towns  is  iDuatinled  by  ^ 

minute  and  complete  lists  of  the  tieasmes  in  the  iW^enon  of  tbe 

time  of  the  Peloponneaian  War  (Bocddi,  SteatshsaadL*  iraL  u  : 

public  accounts  of  Athenian  caqicnditiire  (Atd.);  reoords  of  tbe 

Athenian  navy  in  the  4th  century,  farming  voL  m.  of  the  iSfO  r± 

of  the  same  woriL    To  the  same  category  bdosv  the  mxsSei 


Seebnndes  1870;  Boeckh,  Staatskansk.*  iL  33a 
ment  of  public  lands  and  mines  is 
inscriptions  (Boecklv  op,  at,  yoL  u  passim)i 
constitution  of  different  dties  often  receives  hght  f  1 
whkh  cannot  be  gained  elsewhere  (eg.  see  the 
Cyricns,  CJ,G.  3605,  and  Boeckh's  note,  or  that  frosn 

Dittenbeiger.  Or,  Gr,  Inscr,  a.  and  the *— = —  * — 

Gk.  Inscr.  in  Brit,  Mus,  pt.  m.  §  a). 


INSCRIPTIONS 


I  u  hoQDU  of  hiTVH  md  opixTon  are  very  common. 
AKtrammm    «L  SlomiiuFii.f  ISBj)  ha.  already  bwo 

a  £■"  G  S^  :  Dillf nb«SJr(/mff.  of.  Cr.  M 
hievrnHDEB  ol  rlolemy  11 T.  EuoTgrUt  I. 
mpls   An^kTB)arca(taiof  Errat  bHtoricalvallrt, 

e."  cTion  a"Dl^'i.  4«'B^(Hido'  16);  SThH.ra-t 
1i  Brituh  Movum.  dedicated  at  Olympic  -i'  .  ^  '> 
EltmcaiM  «4  B.c-  (C-/^.  l6;  Hiclia'  -J  I 

he  eoldeii  tripod  dedicated  at  Delphi  i 
ami  earned  on  to  CorutanTioople  by  Ci.r 

D].   Ilic  folloinnE  arc  a  lew 

—     ^  J of  lettivEila,  with  elaborate 

d  recllDiu   Ke  Sauppe,  Dit  U^mnHmkrip  am 

Uo    D  tlenberitr.  SyU,'  Gu  and  the  linculu 

n    he  Epheaian    bealre  in  «.  iucr.  n  BriL  Uu; 

E  atn  nia  a  to  Teilivala— CJ.(>.   1B45,  aito, 

v)  :i6i  t    DitlenbRER.  SyU,'  eu.  (die  loner  Pan- 

I       C   /ucr  jSjtbwoTAntiochun.DfCamQiaKeiie). 

B    hcappazn  fDcct.dotiHorpeniuliilcaof  tbeprint- 

cil      .SbA    So      Boeckh,  SlaatiMiuli.  iL  109  leq. 

ndi   gf  BCnficnfrDcnMyCDniu:  Diltenber^r,  5yU.r 

m       olaoiur)' ruin,  Eplie«ii.fillicenlucy  B.C.:  ibid. 

Vlri  and  nelcd  bndi  (see  Dacnle,  So:.,  Imcr. 

h""™"   rn^jis:  Wil!lS?/K!1ir""""''  " 

«56-    (8) 


Efi'i^w/l^'/.C.^  liL 
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DB^od    KC&.J^./iuCihr.  Doa.  1684.3342; 
Ifhanpn    a  ^  Ao  (Vieniu,  1906).    Tbii  catalogue 

mpe     wn  a  fnlivali  i*  revnled  hy  the  numerous 

h    ''9™^°"[:K™i5brrie"    5:ri;.™M3    [.  ™  The 

h  oc  upy^'^fii?'S.%t.''l?.  dUaiy  ai  ihjy  iKra^ 

tt;-"" -"--—-- 

A." 


..J   Gnrd™.    _    .,^, ., 

ru  the  attempt  haa  been  madl 
lu  (^v^  SchORer  in  Pauly  ^  uova, 
W    S    Femuon    n  Ctt-Ja 


h     KfHi   hral   monument!  have  been  h 
iiackdbHB  •  Griitr  itr  HrBmat  lor  the  A 

^pimldl 


_      _     I  G  ok  (i(/i  (ISm  (t )     Si 

m     z  p  taplM  In  Ibe  C  /£  are  from  Aplmdi 
un  In   coIlKtEoaefA   icepiu  ' 


boundary  ^UDDCfl  uacnbcd  h    h 
CAECC-  ami  the  amminl  (IG  a 

rulIrKcd  by  E.  Leiry  (Insclin/un  i 


/um<v.>f  Pytha£OTaaof  Rbwium   w     m  we  nov  Icn 
a   nalivt  u(  Sjmo.  (LOwy  I].  24)    Py  wk     made 

AlhenJ    llviitu  dedicated  by  Penclei     PI        Ptr 
PolVCliiJS    rli.^   >iiun(*r   {Lflwy   90  Paeon        of 

«fufptu''-'l  [Tie  inarQe  KilEC  a    0    mpia     LOwy  49 

Tbe  r^-jriit(r  o(  inicriptton*  upon    be  at 
obviou^r    -A  lundy  vlection  baa  bee   mad 


Om  yiitt.  Z>J»lJto  (H9t-l898).  Tbrfn 


IT  the  Attic  In 


well  aa  horiuntally.    From  the  nr 
onwarda  tbe  Atheaiau  officially  ac 


tncuiy.  TbeMacedi 


itias— the  lelten  be 

injctiptioni  relating  tc 


in  the  TCgutar  us 


often  very  laTje  and  hand^mi' 

Incraucddurini;  the  period  of  Kom. 
ana  «adually,  espedally  in  Aiia  Minor.  i!i 
dioppcd.    TbeGiKkcharaclen  aC,the  Au, 

led  with  afieu. 'The  lunate  epiilon  swi 

iR^lou  ntL  ,  Tfe  inm wiJTn  -'. 
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I.  fwdr.  (jnl  ed.  by 


viiiLing  ol  many  early 
<w.-D  the  itiir,  angular 
0  n.i;.  and  the  fiaieful 

;>lioiia  cJ  rhit  periodare 

',t  I'uclddea  f4t>5  B-c.) 
e  li-ller  alt^bet  which 
n,  i  jce  40J  I.e.  (  and  t 

«  n('?be  loiuc  alphabet 
ithn^'^in  neatneiiand 

'n"!2: 


L    TbeK 


tbcnuelVH  In 


t  Che  Aueuican  ore' ^  .. 

It  coUecDoiu  of  iiuctibed  Greek  ns 
AiAcnt.  There  ate  alio  good  coUectioii 
Smyrna  and  Constanlltiople.  The  Btitii 
taina  the  be»t  colkctSon  out  of  Athena  ( 
tion  mentioned  above);  the  Louvre  concai 
(edited  by  FrObner.  Lts  InutiptwHi  ftecq 
Laian,  iWO;  the  Oxford  collection  ii 


ic  and  prtvale,  at 
publia-  £???|*r 
iluable.  and  fairly 

'"iiB^»AjHy^T™[^o"wSg  ^™  give'  c »d  eutlStaofl'be 
whole  nibicct:— Boeckh.  ClJG..  preface  to  vl  L;  C.  T.  Newton, 
£iiayjgii.1rfaaif  Ar<AticiiJD{7  (i9So),  pp.  9s.  2t-,:S.  Reinach.  Tnili 
Slpipapliit  trunie  (Paris.  laSs).  Betidi^;,  ihe  worka  already 
quoted  Ibe  Tollowlni  ahould  be  mentiimcl  — Boeckh's  Kkiti 
Slkrlfln      M  chaelu.    Drr    ParOmim,    V.  iftaa,    FaiUl    dsi 

ptmnncts  aiiahffufi  part  1  (tftTl)  nnd  if^n  a  tur  la  thronelarU 
ii  lam  dn  rkllrur  Ansltir  K  rcUioff  Su  tar  Gaclnel^  ia 
frvckiickmAlpkcbtlstiir\ipt\    1SS7)   Schulx  f  pmeatd  (LeipliBi 

ja  M   n    .III       lA      P    %■:,    f  oOtPHetabu^l 

iaiiku  (Gflltlnien, 
>   (Oifaid^    itaiji 

L        _  n^.  aa^.  m!i 

tS93  E  Hoffmann  SjStitt  ip'pammiilum  Gran.  (Halle  a.  S., 
1S9J     O   Kern    Itutknfln  >n>  IfofiKna  ad  Itaronirr  (Berlin, 

rS  Chabett  EuUnn  KMiiMin  iti  llniri  ^(pirmpkU  ftmu 
90«}  HacM  Mtrkaniailnulu  itmtaa>«kmViuHlUuMdi. 
h  Slad  1909)  WilbeliB  BtMSri  tur  piuh  SnukrilUHkriidi 
Vie  na,   909)  ft.  L.  H.;  C.  F.  H.-) 

IV  LkTIH  InsouftioNs 
I   Latin  or  Roman  Imcnpliona  (by  which  (enani  name  an 

he  Latin  languace  mib  the  eicepUon  of  coini,  letten  and 

mall     all  into  two  dutioct  cUuea,  vu  (i)  Iboae  whidi  wr« 

■wn  poo  otbct  objecli  of  varioui  klndi,  to  denote  their 

peculia  putpoM.andin  tfalinay  have  been  prewcvedaloniwiib 

h  m  and  (1)  tbow  which  tfaemielva  are  tbe  object),  written, 

be  d  table,  aa  a  rule,  on  metal  or  itoDe.   Tbe  Gnt  dau  is  that 

Hucrs^unu  In  the  Kiictei  aenM  of  the  word  (ityled  by  the 

R  mana    ittdi,  by  tbe  GemaDi  AufsdiriptHy.-iitt  ttsooA  ii 

h  uutratneata  or  chartera,  public  and  ptivate  (ityled  by 

lb    R  mana  Gnt  Uta.  aftecwanti  Jmffmwfa  or  tabidai,  and  by 

b    Gcinuni  [Trhode*). 

N         cKnl  Latin  autboca  have  profaaedly  cotlected  and 

iplained    r  handed  down  to  ui  Raman  inicripliona.    Some  of 
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(LAin 


u  Cicns,  Livy.  PUny  the  ddrr, 
tan  huetoniui  ftnung  the  Latlas,  uid  P«lyhiu*,  DicmyBius  «f 
Balinniuius  ud  Josepfaus  unong  the  Gmkl,  MOiiionlUy 
DkcntkHi  iDscriptiooa  of  higb  historic*]  iatentt-  A  fc*  gnun- 
Buuiuu,  u.  for  uunple,  Virro,  Vciiiiu  Flicctu  ud  Vdcrim 
Pnbuio!  Berytui,  quote  ancicDl  mxdi  or  JatmiJat  from  thrm, 
Dt  cipliiD  the  ibbreviatioiu  used  in  Ibein.  JuiidloJ  mitru- 
Dicnu,  Urn,  mrutitutioiu  of  empeioti,  inuJiu  antnlla  luid  the 
like  ippeu  in  the  vuiotu  coUeclioIU  oi  KoDun  juriiprqdeDCt. 

lucHpiioni  (in  the  wider  lenM,  u  we  shall  benufoith  call 
them  withaui  regud  to  the  dislinctiori  irhicli  hu  been  dnwn) 
have  been  found  in  neaily  every  centre  of  indent  Raman  life, 
bul,  like  many  olher  Rmaias  o[  antiquity,  only  leldom  in  their 
original  litei.  The  great  man  of  Ihem  haa  to  be  lought  for  in  the 
lufe  Euitqieu  mu»ums  of  aixjent  art,  and  in  the  smaller  local 
coUenioni  of  ancient  remains  which  occiu  nearly  everywhere  in 
tl>e  European  provuices  of  Ilie  [ormei  Rooian  empie  as  veil  as 
in  the  north  of  Africa,  and  ibo  here  and  there  in  Aita  Minor. 

Only  those  copies  of  imcripliona  are  to  be  received  with 
full  confidence  which  are  furni&hed  by  experienced  and  wcU- 
equippcd  scbolais,  or  which  have  been  made  with  [he  help  o! 
mecbanicai  inelhods  (cu»,  pholocraphs,  moist  and  diy  rubbings), 
i»t  always  applicable  with  equal  success,  but  depending  on  the 
posjlionand  the  sUte  of  preservation  of  the  monuments-^  From 
the  first  revival  of  classical  Ifsming  in  the  Carolingian  mgt 
attention  was  paid  anew,  by  pilgrims  to  Rome  and  other  pUcea 
worth  visiting,  to  e|Hgraphic  monumcnls  also.  In  the  time  of 
the  Renaisaance,  from  the  end  of  the  i4ih  century  downwards, 
■ome  dC  the  leading  Italian  scholara,  like  Pog^  and  SignoriU, 
and  the  antiqiurian  traveller  Cyriacus  of  Ancona,  collected 
imcTiplioas,  Greek  and  Latin.'  In  the  ijlh  century  laigecoDec- 
tioos  of  the  inscriptions  of  all  counliies,  or  of  LmiLed 


li  Man 


earchite 


a  FeUrc  Felii 


r»,  Fri 


Michele  Fer 

Sanudo  the  Venetian  polyhislor,  and  others.  At  the  end  of  the 
tjth  and  the  beginning  of  the  i6th,  the  hist  printed  collections 
on  be  recorded  (Spreli's  lor  Ravenna,  I4S«;  Peutinger's  for 
Augsburg,  IJ08;  Hullich's  for  Maina,  15101  Francesco  degU 
Albertini's  for  Rome,  pcinled  hi  1511  by  jacopo  Maiochi), 
while  during  the  same  century*  long  Ust  oteplgiaphit 
like  Pigbius,  Rambertns  and  Accuruus,  or  antiquaiiin 
like  Sigonius,  Panvinius,  Antonius  Augujlini 


na,Mari 


collectors 


■iUrsi 


and  Metellua,  at 


,y  other, 


augmenting  the  stock  of  epigrapbic  monv 
of  printed  epigraphic  Cirptra  begins  with  that  of  Apianus 
(Ingolstadt,  i;34),  the  only  one  arranged  in  gmgraphiol  order, 
and  is  continued  in  thoKof  Smetius  (155S,  but  edited  only  after 
the  author's  death  by  Justus  Lipsius,  15SS),  Cruler  (with  Joseph 
Scaliger's  Indica,  j6o],  and  re^dited  by  Graevjus,  170J),  Gudiui 
(about  i56o,  edited  by  Hessel,  1731),  Keinesius  (1681),  Fabrttti 
(i499),(;ori(iJie),Doni  (1731),  Mgratori(i7J0).M'B'i  (1749), 
Donati<ij6s-iJJii-   These  colledioia,  manuscript  and  printed, 


I  well  as  afterwards, 
nt  period,  all  sorts  e 
•niight  Iilsifical 


c  beginning  o( 
especially  fnnn  the  i6tb 


or  dcsIVoycd.    Bui, 
the  15th  ccn 
down  to  a  v< 

the  Corpora,  these  ran  be  employed  only  with ' 
Madera  critical  research  in  the  held  ol  ejBgraphy  began  with  the 
detection  of  those  forgeries  (especially  of  the  very  ealensive 
and  skilful  ones  of  i^rro  Ligorio,  the  architect  (o  the  bouse  of 
Este)  by  Ma9ei,  Olivieri  and  Marini.  The  last-named  scholar 
opensancweraof  truly  critical  and  scientific  handling  of  Roman 
inscriptions  (espedally  in  hia  standard  work  on  the  AUi  in 
frcldli  armli,  Rome,  1795);  hia  disciple  and  successor.  Count 
Bartolomco  Borghesi  (who  died  at  San  Marino  in  1S60),  may  be 
rightly  called  the  founder  ol  the  modern  science  of  Roman 


'Qerii 


See  E.   BUbner,  Ohn  makatii 
'Campare  6e  Row,  BilUaim  da 


■■Kinilo  iritcofdliro  (1871!, 


epigraphy.*  OldE'l  handy  collection  of  Konan  ■—  •'f-^ 
(9  vola..  Zurkb,'  i8>8)  ii  a  fint  attempt  to  make  ■"»— n^  u 
a  larger  scientific  public  the  remits  of  the  resear^a  of  WariD 
and  hb  succqsart^  but  it  was  not  compieled  {arid  Ihnotsbl? 
ontectedl  until  nearly  thirty  years  later,  by  Benia  (Ore^ 
iiL,  with  the  indiyensable  Imiita,  Zurich.  iSjC),  vfao.  wri 
Mommsen  and  De  Roaai,  carried  out  tbe  plan  ol  a  sninnal 
Carp%t  ixKripliamai  Latinamm,  prrvioosly  ptojected  by  Ma&s 
<iI3i],  by  !>eUerTDann  and  Sarti  (1S31).  with  Barnes's  hetr^ 
and  by  LetiDnoe  u>d  Egger  (1S41)-  Alter  tbe  afifniaacr  a 
Moamleo'*  Imcritliaoa  rifwi  Naftlilami  Latimtt  (Leip^ 
iSji)  and  hia  Iniaiplma  cnfndmivmii  Hdtrtkii  £«iu 
(vol  t.  of  the  puhtiatiDiu  of  the  Zorich  AntiqiBriaB  Sgdr:i. 
1S54),  the  publication  of  the  CJ^,  loUoving  tbe  iimbi  wui 
of  lb«  Greek  inscriptiom,  mt  MPdeitakai  by  tbe  Ktjal  Acadeai 
of  Sdetuta  of  BeiEn. 


This  work,  ia  irfakh  the  neevious  litceatdre  is  f 
utilised,  eoosisla  of  the  uilawiot  puta: — vtj_   _,  _^ 

HKlitmiiiimai  at  C.  Caaarit  martim  (1S63;  lad  «!..  pan  ■ . 

RilKhl'i  i'rixae  LOaiUlii  mtium€tiU  €finfkia  (Bslia.  >•>; 
ft^.J  form  the  graphic  Dluscntkn  to  voL  L.  givi^  aB  ma  m^si 
nuntsef  tbe  repuUican  epoch  (with  krt  SmMttiiniM,  Ba^  lic- 
iMj:  R.  Carmai's  SyBttf  imKripUamm  Ltlnan^  ■«  Jbwuv 
riipi^iait  ufpi  ai  C.  Iiiimm  Caaartm  fltmiaimt.  1  isls^  T^'.- 
1875-1877,  must  be  used  with  caution);  wL  iL.  tmxr.  BiJf**^ 
(r8^;  with  SupF^ement.  |S«):  vcJ.  iii-.  /Ane.  Anv,  fnwKK'iw 
Enrapiu  Gnacmm,  lUyria  (1B711  wilii  Supptemen  aid  Inln. 
ISBo^lifO]);  vol.  iv.,  Inia,  funBanit  Fav^ciaaai  BBi^nrvir 
Siahiaitiu  (the  fcratcbed  and  painted  iBsa^ptiufla  chi^y  t£  Pv^rr^ 
(Efi7i ;  with  Supplement,  port  L.  tSftt;  part  ii-.  1909)  ^  v^  v..  I^jr- 
Galiuir  cialpiwai  (iS/j-l9j7;  with  Supfi.,  El.  P^  CJJ.  iw» 
Ilalual;  vol.  vi.,  Imtr.  urMi  JEaHoi  (1876-1901:  snk  SaffiBB-rr. 
1901);, vol.  viL,  /kit.  BnlamiBai  (187]);  vtJ.  »iii.,  /nr.  A'-.a 


I :  with  Supplemenl,  ie9I-lSM. 


Pi): 


rmiiim,   Umbriae,  Eintnoe  (lUA;  port  iL,  la 
IKT.  CaUiiEi  NortBimiU  (iSU);  vJTiiii.,  /u 

ucr.  Lain  anlifni;  vol.  ivTT/Jucr. 

ienat.fiiltiatj.tiffi.    The  anani,  ..    __ 

e  peo^nphicaf  (u  in  Apianus);  within  the  BOfle  Iv_  _ 
magutntMmm,  ^rHt#ruii,  4c  ai 


'Jx: 


be  aiaigned  to  tbeir  orwinal  F& 

\!.L.  .,n  given  in  the  Aku^rst  tpi^afiiia.  O 

■r-  ■...^.fUmnttm  (BetGn.  itri  Knli  and  ik  _- 

F^r  are  reesnled  in  Cunar's  VA  n*  ff^l^f^-!^ 

in  tbe  other  ItaUan  dialrcn  have  bees  piblii^ 


''■•^'•"ir 


-/■o,  .U.i.  (Rone,  1*17).  vr ,.— , 

u  lie  In  C^aiJc  of  Le  BHiiii  (3  vola.,  Paris.  l^JT-i*; 
ig^J;  the  AUikriiaiilit  IniiknfleM  4tr  JUenlnA  ' 
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epigrapkieae  Laiituu,  1895).  The  fonns  of  the  single  letters 
vary  not  inconsiderably  according  to  the  material  of  the 
monuments,  their  age  and  their  origin.  Carefully  cut  letters, 
especially  when  on  a  large  scale,  naturally  differ  from  those 
scratched  or  painted  on  walls  by  non-profcssional  hands,  or  hewn 
on  rocks  by  soldiers;  and  small  incised  (or  dotted)  letters  on 
metal  or  ivoiy  and  bone,  and  those  painted  on  earthenware,  or 
impresed  on  it  or  on  glass  before  burning,  are  also  necessarily 
of  a  different  character.  The  letters,  ordinarily  drawn  with 
minium  on  the  monument  before  being  cut  (and  also  often 
painted,  after  having  been  cut,  with  the  same  oolo^),  sometimes 
have  been  painted  with  a  brush,  and  thence  receive  a  peculiar 
form.  To  save  space,  on  coins  first  and  afterwards  in  inscriptions 
also,  two  or  three  or  even  more  letters  were  joined,  especially  at 
the  end  of  the  lines,  to  a  nexus  or  a  ligatwa.  This  S3rstem  of 
compendious  writing,  very  rare  in  the  republican  epoch,  and 
slowly  extending  itsdf  during  the  ist  century,  became  rather 
frequent  in  the  and  and  3rd,  especially  in  Spain  and  Africa. 
There  is  no  constant  system  in  these  nexus  litteramm,  but  gener- 
ally the  rule  is  observed  that  no  substantial  element  of  a  single 
klter  is  to  be  counted  for  twice  (thus  e.g.  *f*  is  f<  or  ti,  not  Titi). 
Numerals  are  usually  distinguished  from  letters  in  the  ancient 
period,  down  to  the  end  of  the  republic,  by  a  stroke  drawn 
throu^  them,  as  in  ffViR,  duo(m)  virion^  ff  S  duo  semis 
(sestertius),  "B  500;  it  was  afterwards  pnt  above  them,  as  in  iTviR, 
XVIR,Gii11VIR,  iwmr,  decemmr,  sevir} 

The  direction  of  the  writing  is  in  the  very  oldest  inscriptions 
from  right  to  left  and  from  left  to  ri^t  in  alternate  lines,  an 
arrangement  technically  called  fiowrrpo^njiUm  (D.  Comparetti, 
Iscrisione  arcaica  dd  Poro  Eomano,  Florence,  1900;  H.  Jordan, 
Hermes,  voL  zv.  p.  5,  1880),  and  in  the  Sabellic  inscriptions 
similar  arrangements  are  not  infrequent.  In  all  others  it  is  from 
left  to  rin^t.  Each  word  is  separated  from  the  other  by  a  sign 
of  interpunction,  which  is  not  wanted,  therefore,  at  the  end  of 
lines  or  of  the  whole  text.  Exceptions  to  this  rule  occur  only  in 
the  later  period  (from  the  and  century  downwards),  and  some- 
times under  spcdal  conditions,  as  when  abridged  words  form  the 
end  of  the  line.  Here  and  there  even  the  different  syllables  of 
each  word  are  separated  by  interpunction.  The  interpunction  is 
formed  by  a  single  dot  (except  in  some  very  ancient  inscriptions, 
such  as  the  recently  found  Forum  inscription  of  the  regal  period 
and  those  of  Pisaurum,  where,  as  in  Greek  and  other  Italian 
ouOfluments,  three  dots  «  aro  used.  According  to  the  technical 
skill  of  the  different  periods  in  stone-cutting  this  dot  is  in  some 
very  ancient  inscriptiolis  quadrangular,  or  similar  to  an  oblique 
cro»  (  X  ),  or  obking  (as  a  bold  stroke),  but,  as  a  rule,  triangular, 
and  never  drctdar.  This  triangular  dot  changes,  by  ornamenta- 
tion, into  a  book  {7)  or  a  leaf  (^);  the  ivy-leaf-shaped  dot  is 
espetd^y  frequent  in  inscriptions  from  about  the  2nd  century 
downv^ahls..  The  dot  is  always  placed  at  the  middle  height  of 
the  letters,  not,  as  now,  at  the  foot  of  the  litie.  In  large  texts  of 
instruments  the  interpunction  is  often  omitted;  in  the  later 
period  it  is  often  entirely  wanting;  and  in  short  texts,  in  the 
dispositioa  oi  the  lines,  in  the  varying  sizes  of  the  letters  em- 
ployed, in  the  division  of  words  at  the  end  of  the  Unes,  &c., 
certain  rules  are  observed,  which  cannot  be  detailed  here.  In 
some  instances  older  inscriptions  have  been  cancelled  and  more 
recent  ones  substituted  (e.g.  on  milestones),  especially  in  the  case 
of  tiie  dammUio  memoriae  (in  cases  of  high  treason),  in  conse- 
quence of  which  the  names  of  consuls  and  emperors  are  often 
cancelled;  but  in  modem  times  also  inscriptions  have  been 
debberately  destroyed  or  lost  ones  restored. 

For  understanding  the  texts  of  the  inscr^ytioos  an  accun^te 
knowledge  of  the  sjrstem  of  abbreviations  used  in  them  is 
necessary  (see  Cagnat,  C<mrr  d^ipigraphie  laiine,  3rd  ed.,  1898). 
These  are  almost  invariably  litlerae  singulares;  that  is  to  say, 
the  initial  letter  is  employed  for  the  entire  word  (in  all  its  gram- 
matical forms),  or  if  one  initial,  as  belonging  to  more  than  one 
word,  tt  not  sufficiently  clear,  the  first  two  or  even  the  first 
tliree  letters  are  emi^ycd;  rarely  more  than  three.    Abbrevia- 

*  For  ether  details  of  numeric^  notation,  fractions,  Ac.,  see  the 
mamiaUof  metrology. 


tions  in  the  true  sense  of  the  word  (by  dropping  some  letters  at 
the  end)  are  to  be  found,  in  the  older  period,  only  at  the  end  of 
lines,  and  not  frequently.  In  the  later  period  some  instances  of 
them  have  been  observed.  The  litterae  sihgulcres,  as  Valerius 
Probus  taught,  are  either  generally  employed  (usus^  generalis)  in 
all  classes  of  written  documents  (and  so  in  literature  also),  as, 
for  instance,  those  of  the  individual  names  (the  praenomina),  the 
names  of  days  and  feasts  (kal.  for  kalendae),  and  those  of  the 
chief  magistrates  (cos,  for  consul)  and  the  like;  or  they  belong 
chiefly  (but  not  exclusively)  to  certain  classes  of  documents,  such 
as  those  used  in  juridical  acts  (/.  for  lex,  h,  for  keres,  s»  d,  m.  for 
sine  dolo  malo,  and  so  on),  in  sepulchral  inscriptions  (k,  s.  e.,  hu, 
situs  est)  or  in  dedicatoiy  inscriptions  (v.  s.  L  m.,  votum  solvit 
Itbens  merito),  &c* 

It  may  be  observed  here  that  the  ptaenomina  are,  as  a  rule, 
always  written  in  the  universally  known  abbreviations  (in  the  few 
instances  where  they  are  written  in  fuU  it  is  a  consequent  of 
Greek  influence  or  of  peculiar  drcomstances).  The  gentUida  in 
•ius  are  abridged,  in  the  republican  period,  in  •»  (in  the  nomin- 
ative, perhaps  for  •«;).  In  the  always  abbreviated  indications  of 
ancestors  or  patrons  (in  the  case  of  slaves  and  freedmen),  as 
C./.,  CaifiliuSf  M.I.,  Marci  libertus  (s.  for  servus  is  not  frequent), 
the  feminine  gender  is  sometimes  indicated  by  inversion  of  the 
letters.  Thus  0.  /.  (or  lib.)  or  W  (an  inverted  M)  /.  designates  a 
mulieris  libertus;  1  and  1  are  used  for  filta,  pupUla,  On  the 
tribus  and  their  abbreviations,  and  on  the  So-cdled  military 
tribus  (which  are  names  of  colonies  collocated,  lor  the  sake  of 
symmetry,  at  the  place  usually  occupied,  in  the  nomenclature, 
by  the  tribus),  and  on  the  other  indications  of  origin  used  in  the 
designation  of  individuals,  the  indexes  to  the  above-named  works 
give  sufficient  information;  on  the  geographical  distribution  of 
the  tribus  see  Grotefend's  Imperium  Romanum  tributim  de- 
scriptum  (Hanover,  1863).  For  the  abbreviations  of  official 
charges,  urban  and  municipal,  and,  in  the  imperial  period,  dvil 
and  military  (to  which,  beginning  with  the  4th  century,  some 
Christian  designations  are  to  be  added),  see  also  the  explanations 
given  in  the  indexes.  Among  these  abbreviations  the  first 
instances  are  to  be  found  of  the  indication  of  the  plural  number 
by  doubling  the  last  letter';  thus  Angg.,  Caess.,  coss.,  dd.  nn, 
(domini  nostrt),  are  used  from  the  3rd  century  downwards  (see 
be  Rossi's  preface  to  the  Inscriptiones  Christ,  urbis  Romae)  to 
distinguish  them  from  Aug.,  Caes.,  as  designating  the  singular. 
In  the  later  period,  a  dot  or  a  stroke  over  the  abridged  word,  like 
that  upon  numerak,  here  and  there  indicates  the  abbreviation. 

III. — I.  Among  the  inacripriont  in  the  stricter  sense  (the  tUuli)* 
perhaps  the  oldtat,.and  certainly  the  roost  frequent,  are  the  upukkral 
tHscriptioHS  (tituli  upvJcrales).  Of  the  different  forms  of  Roman 
tombs,  partly  depending  upon  the  difference  between  burial  and 
cremation,  which  were  in  use  side  by  side,  a  very  complete  sccount 
is  given  in  Marquardt's  Handbuck  der  riimischon  AltertUmer  (vol.  vii. 
part  L,  Leipzig,  1879,  p.  330  teq.).  The  most  ancient  examples  are 
those  of  a  sepukretum  at  Prseneste  (C.I.L.  I.  74,  165,  1501  a-d; 
Ephem.  epigr.  1. 2VI31 ;  Wil.  153) ;  the  oldest  of  thetie  contain  nothing 
but  the  name  of  the  deceased  in  the  nominative;  those  of  more  recent 
date  give  it  in  the  genitive.  The  oldest  and  simi^est  form  remained 
always  in  use  down  to  Christian  times:  it  is  that  used  on  the  laree 
tectonic  monuments  of  the  Augustan  age  (e.f«  that  of  Caeciua 
Metella,  C.I.L.  vL  1274)  and  in  the  mausdm  of  most  of  the  emperors, 
and  b  still  frequent  m  the  titidi  of  the  large  columbaria  of  the  same 
age  (C.I.L.  vL  part  ii.).  It  was  eariy  succeeded  by  the  lists  of 
names,  given  also  in  the  nominativei  when  more  than  one  individual, 
cither  dead  or  alive,  were  to  be  indicated  as  sharers  of  a  tomb.  To 
distin^ish  the  members  still  alive,  a  v  (vcnf,  vivos,  vivi)  was  prefixed 
to  their  names  (e.t.  CJ.L.  i.  1020,  1 195,  1271):  the  deceased  were 
sometimes  marked  by  the  09ra  nigrum  (ClX.  i.  1033;  Wil.  I^; 
see  also  CJ.L.  vL  10251  seq.)*  Only  the  names  in  the  nominative 
are  shown,  too,  on  the  sarcophagi  of  the  TurpUii  and  Fourii  at 

*0n  the  system  of  Roman  nomenclature  and  the  abbreviations 
employed  init  see  Cagxut's  textbook,  and  for  more  detail  Mommaen 
in  R9miuhe  Forschungen,  L  I  seq.,  and  in  Hermes^  iii.  (1869), 
p.  70,  W.  Schulxe,  Zur  Gesckiehte  lateimscken  Eigenmimen  (Berlin. 
1904);  on  the  cognomina  (but  only  those  occurring  in  ancient 
literature),  Elkndt,  De  cognomine  et  agnomine  Romano  (Kdnigsberg, 
1 853),  and  on  the  local  cognomina  of  the  Roman  patriciate.  Mommsen, 
Rdm.  Forsch,  ii.  390  seq.;  00  the  iioiiniio  tentilicia,  HQbner 
(Ephem.  epigr.  u.  aji  seq.).  The  indexes  to  Oreui,  Wilmanns.  and 
the  volumes  of  the  Corpus  may  also  be  consulted. 
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Tuaculum  (C.t.L,  I  65-73;  WU.  153),  and  in  the  oldest  inacriptioos 
on  those  of  the  Scipioms,  painted  with  minium  {C.I.L.  L  29;  Wil. 
537).  to  which  were  added  afterwards  the  insignia  of  the  magutratta 
cunaes  (C.I.L.  i.  31 ;  Wil.  ^8)  and  the  poetical  ^ofia.  Of  a  some- 
what different  kind  are  the  inscriptions  scratched  without  much  care 
on  very  simple  earthen  vessels  which  betonsed  to  a  sepuUretum  of  the 
lower  class,  situated  outside  the  ^crta  Capena  at  Rome,  on  the 
Appian  road,  near  the  old  church  01  San  Cesario  iCIJL  u  882-1005, 
1539.  1539  a-d^CLL.  vi.  8211-8197;  WiL  176};  they  can  be 
ascribed  to  the  period  of  the  GFaocni.  On  these  oUae,  besides  the 
name  of  the  deceased,  also  for  the  most  part  in  the  nominative,  but 
on  the  more  recent  in  the  genitive,  the  date  of  a  day,  probably  that 
of  the  death,  is  noted;  here  and  there  oM  (or  0.)  u  added.  About 
the  same  epoch,  at  the  beginning  of  the  6th  century,  along  with  the 
growing  taste  for  tectonic  ornamentation  of  the  tombs  in  the  Greek 
style,  poetical  epigrams  were  added  to  the  simple  sepulchral 
tituluSf  especially  amongst  the  half-Greek  middle  class  rapidly  in- 
creasing in  Rome  and  Italy;  Satumian  {JC.I.L,  i.  1006},  iambic 
(1007-1010)  and  dactylic  (loii)  verses  become  more  and  more 
frequent  in  epitaphs  (see  Buecheler,  AntJulopa  Latino^  n.).  In  prose 
also  short  designations  of  the  mental  qualities  of  the  deceased  Qtomo 
Aofiftr,  miuricors,  amans  pauperum^  or  tutor  /ntfi,  bona,  pudica  and 
the  like),  short  dialogues  with  the  paaser-t^  (originally  borrowed 
from  Greek  poetry),  as  vale  saJve^  sawus  in,  vale  et  tu,  le  roge  prat- 
leriens  dicas  sit  tthi  terra  kvis,"  &c  (Wil.  180),  then  indications  of 
his  condition  in  his  lifetime,  chiefly  among  the  Greek  tradesmen  and 
worlonen,  e.g.  lanius  de  cotte  VimtnaU  ijCA.L.  i.  loii),  margaritarius 
de  sacra  via  yiozj)  and  the  like,  and  some  formulae,  such  as  mm  kic 
sita  wni,  heic  cuoal,  keic  situs  est  (in  republican  times  mostly  written 
in  full,  not  abridged)  were  added  (J.  Church  "  Zur  Phraseologie  der 
lat.  Grabinschrilten  "  in  Arch,  lat,  Lexikogr.  X2.  215  sqo.).  The 
habit  of  recording  the  measurement  of  the  sepulchre,  on  tne  sepul- 
chral cippms,.  by  such  formulae  as  locus  patet  in  frotUe  pedes  tot,  in 
agro  (or  in  via,  or  retro)  pedes  tot,  seems  not  to  be  olcler  than  the 
Augustan  age  {C.I.L.  i.  1021,  with  Mommsen's  note;  Wil.  188). 
About  the  same  time  also  the  epitaphs  more  frequently  state  how 
long  the  deceased  lived,  which  was  lormerly  addol  only  on  certain 
occasions  {e.g.  in  the  case  of  a  premature  death),  and  mostiv  in  poetical 
form.  The  worship  of  the  dei  Manes,  though  undouStedly  very 
ancient,  is  not  alluded  to  in  the  sepulchral  inscriptions  themselves 
until  the  close  of  the  republic  Here  and  there,  in  this  period,  the 
tomb  is  designated  as  a  {locus)  deum  Maanium  {ej.  at  Hispellum, 
C.J.L.  i.  1410);  or,  it  u  said,  as  on  a  cippus  from  Corduba  in  Spain 
{C.I.L.  ii.  2255;  Wil.  218),  C.  Sentio  Sat{umino)  co{n)5{uU)—x\aX 
is,  in  the  year  19  b.c. — dei  Manes  receperunt  AbuUtam  /f{umerii) 
l{ibertam)  NigeUam.  In  the  Augustan  age  the  tilulus  upidcralis 
begins  to  be  confounded  with  the  tilulus  sacer;  it  adopts  the  form  of 
a  dedication  deis  Manibus.  offered  to  the  dei  Manes  (or  dei  inferi 
Manes,  the  dei  parentum  being  the  Manes  of  the  parents)  of  the 
deceased  (see  Orel.  4351;  Wil.  217-228).  This  formula,  afterwards 
so  common,  is  still  very  rare  at  the  end  of  the  republic,  and  is  usually 
written  in  full,  while  in  later  times  it  is  employed,  both  simply  and  in 
many  varied  forms  (as  dis  manibus  sacrum,  otd.m.et  memonae,  d.  m. 
et  genio,  or  memoriae  aeUrnae,  paci  et  quieti,  quieti  aetemae,  somno 
aetemali  and  so  on;  Wil.  '246),  in  thousands  of  monuments.  By 
similar  degrees  the  tilulus  seJnJcralis  adopts  many  of  the  elements  of 
the  tilulus  konorarius  (the  indication  of  the  cursus  konorum,  of  the 
military  charges,  &c.,  as  e.g.  in  the  inscription  of  Cn.  Calpumius  Piso, 
C.J.L.  1.  598  -vi.  1276,  WU.  1 105,  on  the  pyramid  of  Ostius,  C.I  J,. 
vi.  1374,  and  on  the  monument  at  Ponte  Lucano  of  Ti.  Plautius 
Silvanus  Aelianus,  consul  a.d.  7^,  Ord.  750,  Wil.  1145  and  many 
others),  of  the  tituli  operum  publtcorum  {e.g.  monumentum  fecit,  sioi 
et  suis,  &c.),  and  of  the  instrumenta.    Testaments  (like  those  of 


Ungones,  bclonj^ing  to  Vespasian's  time,  Wil.  315)1  funeral  orations 
(as  those  on  Tuna — C.I.L.  vi.  1527;  Notitie  degti  scavi  (1898),  p.  412; 
Hirschfeld,  Wiener  Studien  Bormannheft,  p.  283;  Fowler,  Classical 
Review,  xix.  261;  on  Murdia — C.I.L.  vi.  I02«o;  Ord.  4860; 
Rudorn,  Abhandlungen  der  Konigl.  Akademie  der  Wissensckaften  tu 
Berlin  (1868),  p.  217  seq. ;  and  that  of  Hadrian  on  the  elder  Nfatidia, 
found  at  Tivoli — Mommsen  in  the  same  Abhandlungen  (1863),  p.  483 
seq;  Dehner,  Laudatio  Matidiae,  Ncuwied  (1891),  numerous  state- 
ments relating  to  the  conservation  and  the  employment  of  the  monu- 
ments {C.I.L.  vi.  10249;  Wil.  287<390),  to  their  remaining  within 
the  family  of  the  deceased — from  which  came  the  frequent  formula 
"  h{oc)  m{onumentum)  h{eredem)  n{on)  s{equetur)  "  and  the  like 
(Wil.  280;  cf.  Hor.  Sat.  i.  8.  13)^— and  relating  to  the  annual 
celebration  of  parentalia  (Wil.  305  &cq.),  down  to  the  not  uncommon 

g'ohtbition  of  violation  or  profanation  of  the  monument  noli  violare, 
Ct  with  many  other  particulars  (on  which  the  index  of  Wil.  p.  678 
seq.  may  be  consulted),  form  the  text  of  the  sepulchral  inscriptions  of 
the  later  epoch  from  Augustus  downwards.  The  thoroughly  pagan 
sentiment  non  fui  non  sum  non  euro,  or  n.  f.  n.  s.  n.  c,  is  common, 
apparently  a  translation  of  the  Greek  abe  %iK^kii&biai^  obe  laoitwC  6b 
iMsti  tm..  Another  type  of  epitaph,  much  affected  by  the  poorer 
dasses  (like  our  "  Affliction  sore  &c.),  is:  neli  dolere  mater  eventum 
meum,  Properavit  -aelas,  hoc  voluit  fatus  (sic)  mt'At  ((Lier,  "  Tbpica 
carminuro  sepulcralium  Latinorum  "  in  PhiMogus,  62.  445  iqq.). 


To  these  are  to  be  added  nuy  locnl  pecnliaritiea  off 

&]ain  and  Africa)*  districts  (as  the  miicb^diapated  ssifr< 

01  the  stones  of  Lyons  and  other  pans  of  Gaiu),  and  townai  of  wfaic^ 

a  full  account  cannot  be  given  here. 

2.  Of  the  dedicatory  inscriptions  (or  titiJi  sscrs),  tbe  oldest  kaovn 
are  the  short  indications  painted  (akxig  with  repreaeotatiom  of 
winged  fruit,  in  the  latest  style  of  Graeco-Italian  vase  psutttingV, 
with  white  colour  on  Mack  earthen  vessels,  by  which  tboae  vtssA 
{pocuta)  are  declared  to  be  destined  for  the  wocshipi,  public  or 
private,  of  a  certain  divinity  {CtJ*.  u  43-50;  Epkem.  €ptgr.  L 
5-6;  Wil.  2827  a-«);  they  give  the  name  of  the  god,  as  that  cf 
the  possessor,  in  the  genitive  (e.^.  Saetumi poeolom,  Lamnnai pecdem). 
The  proper  form  of  the  dedication,  the  simple  dative  of  tbe  name  of  a 
divimty  and  often  nothing  else  (as  ApeUnei^  Fide,  Jusume,  Ac,  whkh 
are  all  datives),  is  shown  on  the  very  pnmitive  akan  foond  ia  a 
sacred  wood  near  Pisaurum  {C.IX,  L  167-180;  WiL  t-14};  bis  sho 
the  name  of  the  dedicants  (matrona,  matrona  Puoaresc,  which  »it 
nomin.  plur.)  and  the  formulae  of  the  offering  (domm  4tdrM  or  dWrv, 
donu  dot,  where  dono  and  donu  are  accus.)  are  already  added  to  thns. 
This  most  simple  form  (the  verb  in  the  perfect  or  ia  tbe  ptunt) 
never  disappeared  entirdy;  it  occurs  not  infrequently  also  in  tfce 
later  periods.  Nor  did  the  dative  alone,  without  any  verb  or  formda, 
go  entindy  out  of  use  (see  C./JL  L  630;  Wit  36;  CIJ^  L  814 » 
vi.  96;  Orel.  1850;  WU.  32;  CJ.L.  1.  1153;  Henx.  5789:  HI 
1 775).  But  at  an  early  date  the  verb  donum  dart  and  some  synonym 
pixe  donum  portare,  jerft,  maneupio  dare,  parart)  were  fdt  to  be 
insuflkient  to  express  tbe  dedicator's  good-will  and  his  setae  Of  the 
justice  of  the  dedication,  which  accordingly  were  indicafed  ia  the 
expanded  formula  dono  dedd  lub{e)s  mereto  {C.I.L.  L  183,  <i.  dl  ^^5; 
Wil.  21;  C.IX,  L  190;  WU.  22),  or,  with  oraiasioo  of  the  v«rb,  i(m# 
mereilo)  lib{e)s  (C  I.L.  i.  182).  The  dative  case  and  this  foroisdi, 
completely  or  partially  employed  (for  meriio  alone  is  also  used,  as 
C.I.L.  i.  562,  ci.  Ephan.  eptgr.  ii.  ru,  Wil.  29),  remained  ia  udaa 
use.  Tolubens  (or  libens)  was  acfded  la^us  (so  in  CatuDus  31.  4', 
and,  if  a  vow  preceded  the  dedication,  votum  sahit  (or  veto  cr»- 
demnaius  dedit;  see  CIX,  i.  1175;  Hens.  5733;  WIL  142.  aad 
C.I.L,  ii.  1044);  so,  but  not  before  the  time  oiAusitstiis  (see  CJL 
i.  ia62«iii.  1772),  the  solemn  formula  of  the  dedicatory  inscripdi.^ 
of  tne  later  period,  v.  s.  I.  m.  orv.s.L  I.  m.,  arose.  To  tbe  sanae  t£txu 
and  of  equally  andent  origin  with  the  iwlemn  wxxds  dare  and  doKMM 
dare,  the  word  sacrum  (or  other  forms  of  it,  as  sacra  [ara]).  cxmkurd 
with  the  name  of  a  divinity  in  the  dative,  indicates  a  gift  to  it  (eg. 
C.I.L,  I  814;  Wil.  32;  C.I.L.  i.  1200-1201;  WiL  ^  a  6);  the  sacv 
form  is  to  be  foond  also  in  the  later  period  {e.g.  CjJL  i.  11 24:  Henx. 
5624-^37),  and  gave  the  model  tor  the  numerous  sepoJchiaJ  i»- 
scriptions  with  <us  Manibus  sacrum  mentioned  before.  S^rwm 
combined  with  a  senitive  ve^  seldom  occurs  (Ord.  1824;  WlL  34  : 
ara  is  found  more  frequently  (mt  ara  Neptuni  and  ara  VnUm  mm.  Or'L 
1340).  Dedications  were  frequently  the  results  of  vows;  so  virito- 
ous  soldiers  (such  as  L.  Mummius,  the  conqueror  of  Conntb— C/-L 


by  one  of  the  Fourii  of  Tusculum — C.IJ^  L  63,  64:  Hena.  5^'r4; 
Wil.  18)  or  gain,  and  out  of  this  dedicate  a  gift  to  Hereulcs  or  otlKr 
divinities  (see  also  C.I.L.  i.  1503;  Wil.  24;  C/JL  1113;  WA.  i\'. 
Again,  what  one  mdn  had  vowed,  and  had  begun  to  erect,  b.  bv  k> 
wul,  executed  after  his  death  by  othen  (as  toe  prepylum  Cereru  £ 
Proserpinae  on  the  Eleusintan  temple,  which  Appios  Qaue:.j» 
Pulcher,  Cicero's  well-known  predecessor  in  the  Glician  praoonsitLixr. 
began— C./.L.  L  619 -iii.  ^7;  Wil.  51);  or  the  statue  that  «a 
aedilis  vowed  »  erected  by  himadf  as  duovir  {C.IJL.  in.  5cx>:  Herx 
5684);  what  slaves  had  promised  they  fulfil  as  frecdawa  {C.1 1. 
1213,  servos  vovit  liber  soMl;  C.IX.  816,  WiL  51,  *'  jcrtsor)  mt  'J 
lewert{us)  sol»{U)"),  and  so  on.  The  different  acts  into  vlach  la 
offering,  accofding  to  the  drcumstantially  detailed  RcmaaA  ritusL  b 
to  be  divided  (the  consecratio  bdng  fulfined  only  by  the  sotrr- 
dedicatio)  are  also  spedfied  on  draicatory  inscriptioiis  (see  it 


instance,  consacrart  or  consecrare,  OreL  250JL  and  Hena.  6124, 6)2>. 
for  dedicare,  C.I.L.  i.  1159,  Hens.  7024,  VfHt.  1782,  aad  codfa.T 
C^tullus's  hunc  lucum  tibt  dedico  consecroque  Priape;  lor  dicsn  set 
the  aara  leep  Albanadicata  to  Vediovis  by  the  gemteHes  Itdiei,  Cll. 
i.  807,  Orel  1287,  Wil.  101).  Not  exactly  dedicatory,  hot  cr  > 
mentioning  the  Ongin  of  the  gift,  are  the  inscriptions  on  the  pcdr^-s^ 
of  offerings  (Ayatf^jtaro,  donaria)  out  of  the  booty.  Kke  those  of  M 
Claudius  Marcellua  from  Enna  {C.IX.  i.  530:  U*]!.  2<,  **  HivfuJ 
cepit  ")  or  of  M.  Fulvius  Nobillor.  the  friend  of  the  poet  Eaaaes.  fr  ^r\ 
Actplia  {CJ.L.  u  534:  Ord.  562;  WO.  26  a,  and  Balfafix««  ed- 
r Institute,  1869,  p.  8;  C./.L.  vi.  1307;  Wtl.  26  b,  "  AetoHc  erp^'  sad 


Ambracia  upit");  they  contain  only  the  name  of  the  dedkatof. 
not  that  of  the  divinity.  Of  the  similar  offerings  oif  L.  Mdkaaok 
already  mentioned,  two  only  are  preserved  in  their  oripaBi  poetical 
form,  the  Roman  in  Satumian  verses  of  a  earmem  trimmtpkak  {CJ2- 
i.  541;  Orel.  1(63;  WiL  27  a)  and  that  found  at  Rente  ia  dacT>-&c 
hexameters  {C.I.L.  i.  542;  Wil.  27  6);  the  rest  of  then  caatun  ckJr 
the  name  of  the  dedicant  and  the  dative  of  the  comauaity  to  u*'mu 
they  were  destined  {C.I.L.  I.  and  Wil.  U.).  Of  a  pccnliar  form  is  tte 
very  andent  inscription  on  a  bronxe  tablet,  now  at  Munich,  pccbsS'v 
from  Rome,  where  two  aidUes,  whose  names  are  given  at  the  brgss^ 
nini^  as  ia  tUM  other  donaria,  "mcesma{m)  parls\m)  or  (sa^ 
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tvU  ApulBW  {tint  b,  AptOimi)  ititrt  (lh»  [1,  iiim'i  "  (C.f.L.  L 
I9T;  Orel.  luj).  Many,  but  nol  tubsumiiU.  vuinis  arite,  wbH 
old  oferinn  arc  ntlpnd  ((.(,  C.I.L.  i.  638.  631-Onl.  iijj.  and 
Wil.  481  C.IJ^  L  Soj;  Hciu.  J669,  6l>i);  «  the  Knirce  of  IhE 
oSaint  ((-f.  d(  ifif^  Cld.  I.  Iiu:  Kcni.  ]6uai  tx  tcJUh 
pBiBBai,  a  palrimaitia  im,  e  Mil.  16  oowi  tftiiaU'ia.  and  h 
on);  or  Ibe  motivfl  (cjrjMH.fc  M</«nff,eje~' '' 


for 


e  lilt),  or 


'.  iL  20S.  ^  mbiboi,  ji 


C./.t.  i.  s6o-vL  1J06:  OiiL  S151;  rSjj-vi.  110;  O 


ddIv  in  the  later  period  iu*t  u 


I  brsin  u  be  lunu 

.  r .- .      .  opt'uni  tjOIiam 

4iiU,"  C7.i,  i.  1167!  "  Jfitfim.  butimr  C.I.L. 
C.IJ.  i.    14^:  Oni   14661  WiL  sii  C./.L. 


l'Ji,„„ 


oured"    {C.i  , 
wi-  li^A,...:, 

a  reaoiDf  p,  bi  I  <r 


le.   Ok  of  the  oldHt  IiBcrip(>ou  of 
and  Ii  iu^  Cmk  In  liirm,  wllb  the 

id  by ' "'  —-'■  '"-- 


n:  WiL  649). 


(•uppfaKd)  verb  like 


'  /tafwi  L.  Centdi 


„„ ,  _^, ... , jc  Latia  and  Creek) 

ioKziptkw  inm  <_.in<.^  tC.I.L.  i.  ufi-iiL  5311  WiL  1103:  O/X. 
UL  jfa,  7)40:  tooiian-  al»  C.I.L.  L  S87i  SMi  OreL  aojf 
noble  lioueo<the.S:i[iiijsinirDduced  tbeiHeofpoetkilr'-- 

andenl  long  o<lbc  >-(;'«; '!i:IriBnpJkdu  in  Satai-' 

h  eentury  in  di.^[.-tr  iji^ijchi).    They 


clu«v«ly}.  which  vi 
Ku"m7 


oiiSwain 

_.„.,. _., d'lo'il*^ 

ly  ^jfh  '•■Atiumtai  the  Hnopbagli  eivinff  Ibe  n 

(in  111*.'  Ti{)mi[ui(ivc)  and  hie  cuniwn  office* 


Krhapa  Iron  [be  wdl-known  im|M«i 


...  .  hCBepukhnli 

bcbtrw  prDpcfly.  a-i'l  ill  '  honcnary  or" 
Kyiai titpil.    Whl:  :i|    --.  ipirndidthl 

C.  boiUi«,5whieL. 
th<«np™  Claud"... 


{CJX,  L 19  iq  ;  Orel.  Hfi  aq-i 

Tbey  hold,  by  [bell  cooleau,  u 
— 1,1 — 1  inacripclana,  towWch  Ihey 


'nutble  ubkii' 
71.    1173;  WiL  .... 


ICLL.  L  GiG).  Withia  IhF  Cmk  prirviKei  alw,  at  the  ume  period. 

thi.  to™  «  KlmtBi  iCIJ.  i.  »s-iii.  «i;  Hem.  JMl;  *ML 
110^).  Sinulir  dedKalmia  wm  tiflcred  loTompcy  the  Great  (at 
Aummuin  and  CluHLio,  C./.t.  i.  61J,  616:  0.sr574:  Wil.   IIOI) 

anrll"llMn:itrI,  Aftnniu5(lt  H-.l'.jni.^-  ■■.Il\  "       ■'■.■.- 


to  be  faofioiired  by  posterity,  an _       __ 

SiBiintLDi  (C./.L.  it  jgiGr  WiL  6«l.  Marina  at  Cereatac  Marianac, 
the  place  whKh  besn^ii  tamt\C.l±.  i.  5783;  Wil.  634).  M 
iljluea  creeled  by  the  comtnunity  of  a  muddpiaiii  to  ■  private 
pftan,  that  of  L.  Popilliua  Flactui  at  Fereniinum  scenu  to  be  Ibe 
oLI«l  eiuoiplc  (ir./X  U  11611  Wa.  633.  and  bU  note}.    In  Romt 

n.inm,  apecially  to  InvinffcUBMi,  ia  the  nen /bto,  inclodiOK  that  of 
AuBiuitiu  {.CIX.  vi.  13Mi  Oni.  S1S7;  Wil.  634:  C./.i.^.  1444; 
H,na.544S;  WIL  63s)  uidlbaiJ  Trajan  (C.Ji.  vL  lJ77i  HSL 
M78:  WiL  GjG;  vi.  lug;  Hiu.  5477:  WiL  «391  iv.  1549;  OteL 
■S-IS;  Wa  637;.CJ.£rt}6j,  ijlS-'y^L  «40)Tand  tfiTiurtoB. 
lasted  lo  a  late  period  (C./.t.  vi.  13991  Hent  3574;  Wil.  63B),  a>  ia 
•I  own  by  the  lutuo  of  SymnucCiu  the  orator  {C.I J-  vi.  iGol, 
lt99;  OreL  11B6,  1187;  W!l  641).  Claudian  the  poet  (CJJ^  vi. 
1710;  OreL  1181;  via.  641),  Nicomaehui  Flavlanui  (C./.L.  vL 

113?  lwTwiL««,°^"*bo  dl^  ii^  die  mr  4^'.  'li'rimilac 

™the'dine"re  '      '  ""   '"  '""■"' 


nrieal  peritKli 
It  cnularlty.    They  aie  ipeciKed 

the  pi^Jvidlra.  of  courae,  the  UHgcl  of  Ih 

lann  of  an  itau\im  (but  in  the  iktii^J,  with 

ate  (c!S°!ii.ssi:  H™.6456"'wa."iJJ 


nrfulii  iTja  (Uirma,  vi.,  1871,  p.  6),  it  added  at  the  end,  aa  in  an 
iBcription  01  Mylilene  bdoniinE  la  the  connil  of  the  yrar  713  a.u.c, 
It.  31  B-i:.  ICLL.  iii.  453;  OreL  4111:  WiL  11046];  iGeiame, 
abbreviated  (&.£.),  oecura  on  an  iiucriptioa  of  about  Ibe  iBnie 
Mtt  from  Citla  in  Africa  {CJ.L.  viu.  70991  WiL  1384!.  Shortly 
afterwardi  the  honour  ol  a  itatiie  became  aa  common  in  the 
Ri>miin   mMniillvi  as   il   was   in   Athena  and  other  Creek  eiliea 


nm  and  imluUmii  for  Ihoee  found  in  Rome  ice  C.t.LJA 
•ho  crecta  a  temple  or  a  public  buildinj^  or  nwHnicIs  a  road, 
hoDoun  hinielf,  atid,  aa  pcrmiiajon  to  do  10  haa  to  be  (iven 
lUIhoritiea,   i>  also   honoured   by   the  eommunily 


r,  Ouinai  .ceina  to  be  the  nominalh 

, I   (C.7./-  L  >lli.,   aiv.;  Wd.   614.  61 

have  beta  resumed  by  Augustus  (Suel.  A 

id  patriotic  aim,  praiw)  by  tbe  poet  Hor 

Iwte'^ofS/fr/™ 


3l>   vith  a  political 

■  he  Matuoolcdcbiated  men  Irom  Aeneas  and  Roniulut  dawn>aru> 
tC  1 1-,  i-  i*""-.  «"■■  JBcm.,  udhL-C./X.  vL  t>7J,  1108,  ijij, 
1 1  ■  S  -  Wil.  fiaj.  fii6. 417.  tjl).  aod  other  toima  lotlowed  bia  enmiJe 
l»  Pompeii,  C./.L.  L  xx.,  DaL-WiL  »»,  6131  LaviBlum,  C.fl. 


^f^ 


«(jB(taarewritle 

^/^'^  C.'lJ.  \ 

__. ,'-;.5»„-Si'a,.<4.,»j. 

lorm  of  it,  equivalent  10  the  dedicatory  inKnf 
lame  of  the  penon  honoured  in  the  dative,  besin 
the  are  oF  Soila  onwarda     For  the  oldest  eiamplf 

_.    _.      .  n«  (CI.L.  I  s»4-"i.  11971  Orel,  S67;  Wd.  iioia 
C    otherpiacea  (Caiela  arKi  Cluiium.  CI.L.  1.  585.  586:  Wi 

he  same  date,  of  a  fuMiifr  nrlui 


i  eptmm  publianim, 
(at  kan  fe  the  older 

any  lurthcr  lodicationa  aa  t .. 

styieof  tbe  older  bonotaxy  in 


in{al — 

J  lurthcr  lodicatb 
t  of  the  older  boi .,  ...» 

ilouat  univeraally  employed  method  of  1 


(Epktm.  tfitr.  S.  199).    The  oldest  inRance  of  this  claa  ia 
that  CDBimcmimliiiB  the  teilaniion  of  the  temple  of  tbe  CapilBling 

iupiier,  begun,  after  iiadestniction  by  fire  in  the  year  671  (83  B.C.), 
y  Sulla  and  cont  in  lied  Ave  vevi  later  by  the  welt-knoim  DniDT  and 
poet  D.  Lutatiua  CatuluBL  but  coDpleled  only  about  twenty  yean 
altenmida.  Hen,  alter  tbe  nnie  of  C^tutus  in  the  nominative  and 
the  indication  of  the  linfle  paru  of  the  builditii  (us,  (or  example, 
luMruaintm  U  Aiiiilanwi),  follow*  Ibe  aolemnlcrmula  it  i{nifO 
titaUnti^  Jadiadmm  atravit  tidemnt  brebaii  iC.IJ^  i.  Mi* 
vi.  13141  OnL  31.  31671  Wd.  700).  Wih  the  aame  fonnulathn 
praetor  Calpumius  PJsoFrura  (of  about  the  tame  period)  dedicated 
dinifC.i.I-i.  jS94-vL  IJ75).  restored  allcrwardl  by 
wor\  cxerutcd  by  the  taUrpum  tributumm  pUba 
•  the  public  nmt*  within 

illieoidrat  in*crip(ionof  one  ol  the  bridge*  of  Rone.  x\ie  ptnudti 
MoUn  rapi,  ttill  preserved,  thouch  partly  restored,  on  ill  original 
ite,  which  comfoemoratea  its  buddtf,  the  tribune  of  tbe  year  691 


Tniian.  On  a  wor\  cxerutcd  by 
iC.1.1. 1  SM-vi.  l»9?l  Wil.  787).  I 
the  town,  the  Hjn  employed  lor  it  la 


ipuos  of  the  coBul  U 
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INSCRIPTIONS 


(LATIN 


(63  B.C.)*  L.  Fabridus  {C.IJL  1 6oo-vi.  1305;  Orel.  50;  Wil.  788); 
it  was  restored  by  the  consuls  of  the  year  733  (21  b.c.)-'  On  privately 
erected  buildings  the  founder  after  his  name  puts  a  simple  fecii  (as 
also  on  sepulchral  inscriptions) ;  so,  posnUy,  did  Pompey,  when  he 
dedicated  nis  theatre  as  a  temcJe  of  Venus  V^ctrix  and,  on  Qoero's 
clever  advice,  as  Varro  and  Tiro  had  it  from  Cicero  himself,  in- 
scribed on  it  cos-TBRT  (not  tertium  or  tertio)  (see  (kllius.  NocLAU. 
X.  i).  So  Agrippa,  when  he  dedicated  his  Pantheon  in  the  year 
727  (27  B.C.),  inscribed  on  it  only  the  wofxis  M.  Agripptk,  L.  f.  cos, 
tertium  fecit  (C.  /X.  vL  896;  OreL  34:  Wil.  731),  as  all  who  visit  the 
Eternal  Qty  know.  Of  munidpaf  examples  it  will  be  sufficient  to 
name  those  of  the  majestic  temple  of  Con  {C.I.L.  L  1149-1150;  V^. 
722,  733),  of  Ferentinum,  with  the  measurements  of  the  foundation 
iC.LL.  u  1 161- 1 163 ;  Wa.  708),  of  the  walls  and  towers  at  Aeclanum 
{CLL.  L  1230:  Orel.  566;  Henx.  6583:  Wil.  690),  of  the  theatre, 
amphitheatre,  baths  and  other  structures  at  Pompeii  (CLL.  i. 
1246,  1247,  1251.  1252;  OreL  2416,  3294;  Henz.  6153;  will.  730, 
1899- 1901).  At  Aletrium  a  mumficent  citizen  gives  an  enumeration 
of  a  numbtf  of  works  executed  by  him  in  the  period  of  the  Gracchi, 
in  his  native  town  ("  haec  quae  infera  scripta  sunt  de  settatu  seutenlia 
facienda  coiravii"  C.IX.  L  1166;  Ord.  38^;  WiL  706);  and,  more 
than  a  centuiy  later,  the  same  is  done  at  Cartiroa,  a  small  Spanish 
town  near  Malaga,  by  a  rkh  woman  (C./.X.  ii.  1956;  WiL  746). 
Militaiy  works,  executed  by  soldiers,  especially  frequent  in  the 
Danubian  provinces,  Africa.  Germany  and  Britain,  give,  in  this  way, 
manifold  and  circumstantial  information  as  to  the  military  adminis- 
tration of  the  Romans.  On  a  column  found  near  the  bridge  over  the 
Minho  at  Aauae  Flaviae,  the  modem  Chaves  in  northern  Portugal, 
ten  commumtics  inscribed  their  names,  probably  as  contributors  to 
the  work,  with  those  of  the  emperors  (Vespasian  and  his  sons),  the 
imperial  legate  of  the  province,  the  legate  of  the  legion  stationed  in 
Spain,  the  imperial  procuratoff  and  the  name  of  the  legion  itself 
{jCJJj.  iL  2477  r  Wil.  803);  ana  similarly,  with  the  name  of  Trajan, 
on  the  famous  bridge  over  the  Tagus  at  Alc&ntara,  in  Spanish 
Estremadura,  the  names  of  the  municipia  provinciae  Lusilaniae 
stipe  eonlata  quae  opus  poniis  perfeurunt  are  inscribed  ijCJM.  iL 
759.76a:  Ord.  161, 162;  WiL  804). 

As  in  some  of  the  already-mentioned  inscriptions  of  public  works 
the  measurements  of  the  work  to  which  they  rder  (especially,  as 
may  be  supposed,  in  the  case  of  works  of  great  extent,  such  as 
wads  of  towns  or  lines  of  fortification,  like  the  walls  of  Hadrian 
and  Antoninus  Pius  in  Britain)  are  indicated,  so  it  eariv  became  a 
custom  in  the  Roman  republic  to  note  on  milestones  the  name  of 
the  founder  of  the  road  aiid,  especially  at  the  extremities  of  it  and 
near  large  towns,  the  distances.  So  in  the  vol  di  Diana  in  Lucania 
P.  Popiluus  Laenas,  the  consul  of  the  year  622  (132  b.c.),  at  the  end 
of  a  rood  built  by  him,  set  up  the  miliarium  Popilianum  {p.LL. 
i.  551 :  Ord.  3308;  Wil.  707),  which  is  a  general  dogium  to  himself, 
in  which  he  speaks  in  the  nrst  person  (jriamfecei  ab  liJsgio  ad  Capuam, 


,_.L.  L  561;  Hen*.  5180:  Wil.  8u;  CIX.  L  633;  Wil.  812) 
down  to  the  time  of  Augustus  (C./.L.  x.  6895, 6897, 6899;  Wil.  813), 
and  also  the  even  more  rare  specimens  from  the  provinces  (from  Asa 
—CJ.L.  L  557 -i"-  479.  Wil.  826,  CIJ^  L  622 -iiL  462,  WiL  827; 
from  Spam— C./.!*  i.  1484- 1486 viL  4020^.925,  4056,  WiL  828, 
829).  Augustus  inscribed  on  each  milestone  on  nis  road  across 
Spain  "  a  Baete  et  Jano  Augusta  ad  Oceanum  "  (e.f.  CLL.  iL  4701 ; 
WiL  832),  Claudius  on  those  of  a  road  in  Upper  Italy  founded  by 
his  father  Dnisus  **viam  Claudiam  Augustam  ^m  Drusus  pater 
Alpibus  bdlo  paiefactis  derexsenU  munit  ab  AUino  (or  afiumine  Fade) 
adflunun  Danurium  "  {CIX.  v.  8002,  8003;  OreL  64)8.  708;  Henz. 
5400;  Wil.  818).  The  later  milestones  vary  greatly  in  form,  but  all 
contain  most  precious  materiab  for  ancient  geography  arid  topo- 
graphy; in  the  volumes  of  the  Corpus  they  are  talwn  together  under 
the  special  head  viae  publicae  (and  here  and  there  privatae)  at  the  end 
of  each  chapter. 

A  nmilar  character,  resulting  from  the  oomtnnation  of  a  mere 
authentic  reowd  with  the  peculiar  form  of  the  honorary  inscription, 
belongs  to  the  Idndrcd  classes  of  inscriptions  of  the  aqueducts  and  of 
the  different  boundary-stones.  The  large  dedicatory  inscriptions  of 
the  celebrated  aqueducts'  of  Rome  (as  the  Aquae  M arda,  Tepula 
and  Julia,  CJX.  vL  1244-1246,  Ord.  51-53,  Wil.  765;  the  Virgo, 
CLL  vL  1252,  Ord.  703,  WiL  763;  the  Claudia,  &c,  CIX.  vi. 


>  The  character  of  an  dogium  is  assumed  in  a  special  way  by  the 
inscriptions  on  triumphal  arches,  such  asthat  of  Augustus  on  the  arch 
of  Susa  in  Piedmont,  dating  from  the  year  745  (9  B.C.)  {CLL.  v. 

?23i;  OreL  626),  and  the  similar  one  on  tne  tropaea  Auptsti  {la 
^urbia)  {CLL.  v.  7817)  of  the  year  747  (7  B.C.),  which  Puny  also 
{Hist.  NaL  iiL  {  136)  records,  and  those  of  the  other  emperors  at 
Rome,  of  which  only  that  of  Claudius,  the  conqueror  ot  Britain 
{CLL.  vi.  920, 921 :  Ord.  715;  WiL  899),  with  the  statues  of  himsdf 
and  his  family,  need  be  mentioned. 

'  See  the  important  work  of  R.  Lanciani,  Commentari  di  Froniimo 
jsUomo  le  acfpie  c  gfi  acquedottit  Sfc.  (Rome.  1880).. 


1256-12^8.  Ord.  ^-56,  WiL  764)  have  quite  the  cfaaiactcr  of  k»mi7 
inscriptions,  while  the  various  Hppi  termimales,  which  mark  tk 
grouixl  bdonging  to  the  ai9ueduct,  show  the  greatest  aaaloD  to 


the  milestones  {e.g.  C.IJ*.  vi.  1243  o-^;  Heaz.  663$,  6636;  WiL  ns- 
779).  The  other  Italian  and  provmaal  varieties  caonoc  be  ipecwd 
here.    Of  boundary-stones,  or  cippi  terminales,  some  very  aadeat 

Kidmens  have  been  preserved.  To  the  age  preceding  tbe  Secood 
nic  War  belone  two,  found  at  Vcmisia  and  erected  by  moi^cgal 
magistrates  (C./.I.  L  185,  186;  Ord.  3x27*  35>8:  WiL  86^:  they 
rive  a  short  relation  of  a  decree,  by  which  certain  Inrafirirg  «cre 
declared  to  be  sacred  or  public  Q*aid  sacrom  aaU  poaAUeam  lecm 
ese  ").  Then  f<rflow  the  appi  Graukamit  by  ^AuA  GaiuB  Giaccfcas 
and  his  two  colleagues,  as  tres  viri  agris  utdiatmdis  adsipiawdii, 
measured  the  ager  (Mmpanus^  for  its  division  amoog  the  plcfas.  The; 
contain  the  names  of  the  tres  viri  in  tbe  nominative,  aodfia  additioB, 
on  the  top,  the  lines  and  angles  of  the  eardo  and  decmmoMsts,  acpg»:r-g 
to  the  rules  of  the  agrimensorest  or  the  boundary  lines  between  fhe 
ager  puUiau  and  prioatus  {CIJL.  L  5^-556:  Henz.  6464:  VH 
859-8(Si).  From  the  age  of  Sulla  we  still  have  various  booodary- 
stooes  giving  the  line  of  demarcation  between  different  comniusitxs 
(between  Fanum  and  Pisaurum— -CXL.  L  581.  Ch«L  570^  WtL  ^i . 
between  Ateste,  Vicetia  and  Pktavinm — C.7X.  L  547-549.  On^ 
3 1 10,  Henz.  51 14, 51 15,  Wil.  865. 866).  To  the  town  of  Romt  \xkc  - 
the  termini  ripae  liberie  {CIJL  L 608^14 -vi  1234  »i).  hapani— 
in  the  AugusUn  age,  and  the  termini  of  vm  pomoatum  of  C^^di^ 
and  Ve^nsian  as  censors,  and  of  the  celupmm  augaa^m  asd? 
Hadrian  {CIJL.  vL  1231-1233;  OreL  710.  Bit;  WE.  843,  ^. 
while  others,  of  the  consub  of  the  year  a.d.  4  {CJ.L.  vL  1263;  C«-  L 
3260;  WiL  856),  of  Augustus  {CIJL  vi.  1265;  Henz.  6455;  W'l 
852),  &C.,  show  the  boundary  between  the  agjer  ptMicus  aad  ^raci: 
wiUi  similar  objects  boundary-stones  were  erected  by  the  g«pera.-v 
or,  under  thdr  authority,  by  magistrates,  mostly  znilitarY.  to  the  rnt 
of  luly  also  (as  in  Capua— C/X.  x.  382^  Ord.  3683,  WU  85K;  a: 
Pompeii — CIJs.  x.  1018,  WiL  864)  and  in  the  proviaoes  (as  - 
Syria— C/.iL  iii.  l8t;  and  Macedonia — C./X.  ia.  594;  in  Oals^t:.: 
—CII^  iiL  2883;  m  Africa— C/.L.  viiL  7084-7090^  8211,  &iw 
10,803,  10,838,  Wil.  869,  870;  in  Spam— C./J..  u.  2349.  2916.  WH 
871 — where  the  pratum  of  a  legion  u  divided  from  the  territory  dt  x 
municipium;  in  C^ul — WiL  807;  in  Germany,  in  tbe  <Wbt««i  *k«rrj 
at  Miltcnbe^  on  the  Main,  Bonner  Jakrbucker,  voL  bdhr.,  1S7:?.  ;■ 
46,  &c).  Pnvate  grounds  {pedaturae)  were  unfrenoently  marird  - 
by  terminal  cip^  To  this  dass  of  titmli  must  be  added  al»  t^t 
curious  inscriptions  incised  upon  the  steps  of  Roman  cimsrN 
theatres  and  amphitheatres  (see  HQbner.  Anmaii  deS"  /nj^ira^ 
arckeoiogicOt  voL  xxviiL,  1856,  p.  3^  sq.,  and  voL  ttti  ,  1^5^  n 
122  sq.),  as,  for  instance,  upon  those  of  the  Co&aco  at  Rene  (^/i. 
vL,  1796,  1-37;  compare  R.  lanciani,  BtdUtiiao  arckeelogica  mtx:.  - 
pale,  1881). 

4.  We  now  come  to  the  last  dass  of  tshdi,  vi*.  tbose  wUdi  h.  tir. 
Cortus  are  arranged,  at  the  end  of  each  volanie,  under  tbe  i^id 
ol  Instrumenium.  By  this  very  comprdiensive  term  nre  desfr-xiTi 
objects  which  vary  greatly  among  themsdves*  bat  srincJi  are  at  »:> 
a  character  as  not  to  fall  within  any  of  the  dasses  of  litmli  describe  i 
bdore,  or  the  class  of  the  tiutrMiitfMla  in  the  proper  sense  of  tbu  «cr  . 
—the  laws,  &c  The  tituli  of  the  instntmentam  embnne  ma^'Aiae 
objects,  destined  for  public  and  private  use,  and  illnstrate  aktce 
every  side  of  the  life  of  the;  ancient  Romans.  As  systcBaxic  crez: 
ment  of  them  is  hardly  possible,  a  sim|:de  ennnmatioQ  onK  of  tt^* 
diflPcrent  classes  can  be  given,  without  dting  special  examfto.    Thi 


first  species  of  them  b  metrological.  comprehending  tbe  in 
on  measures  and  wdghts.   The  gold  and  silver  plate  used  ia  the  b& 
Roman  houses  was  also  always  marked  with  a  note  of  its  wdgte.— 
as  is  seen,  for  instance,  on  the  different  objects  befaa^ging  to  t> 
Hildeshdm  find  (see  Hermes,  iiL,  1868,  p.  469  sq.;  /*Ub£^% 
xxvili.,  1869,  p.  369),  the  Corbrid^  Icmz  in  Nortbionbaiand  Ho^- 
(C./X.  viL  1268)  and  many  others.   A  second  ^xdcs  k  foraed  t . 
the  tesserae,  tokens  or  marlcs,  mostly  in  bronze,  bone  and  ivsrr.  t . 
also  earthen,  of  which  the  most  intcresti]^  are  the  «xalled  scur*:/ 
^adialoriae,  little  staves  of  bone  with  botes  at  the  top^  and  w  '- 
names  of  slaves  or  freedmen  and  consular  dates  upon  thea,  *~- 
relation  of  which  to  tbe  munera  gfadiatoria  a  by  no  means  oerts. 
(see  CJJL  L  717  sq.,  and  Hermes,  xxL  pw  266;  JSfasn.  ifus.  «i 
p.  517;  xlu.  p.  122;  Bert.  phO.  Wock.,  1888,  p.  24).    Tbe  other  onxL 
tesserae  (the  so-called  tesserae  theatraUs)  of  ivorv  or  bone.  «r.: 
emblems  and  short  inscriptions,  partlv  Greek  and  fr^tfin,  nsed  e»  •' 
attributed  to  the  ludi  scaenici  (see  Henzcn.  AmnaH  4tff  /ars:* 
archeologico,  voL  xx.,  1848,  p.  273  sq.,  and  vol.  xsiL,  1850,  p.  .xsT  «^ 
and  to  other  ludi;  but  this  account  has  been  qoestsoQed  fH-jtbi' 
BuUetL  ddP  InslUuto,  18^  p.  327).    A  third  apedcs  is  thtt  .1 
inscriptions  carved,  inacnbed,  painted  or  stamped  apoa  ra-t"^ 
materials,  raw  or  manufactured,  for  trade  or  bousebold  as.    S.-:' 
are,  to  bcsin  with,  the  most  solid  and  heavy,  tbe  inscripdocs  ar^'f 
or  painted  on  masses  of  stone,  mostly  columns,  in  tbe  qnamea,  i^ 
preserved  dther  on  the  rocks  themsdves  in  the  quarries  or  cs  r» 
roughly  hewn  blocks  tran^xMted  to  the  Roman  emfmrimm  ee  .*" 
Tiber  bank.    Curious  speamens  of  tbe  first  kind  are  onaerved  " 
Lebanon,  and  in  the  north  of  Finland,  near  HadrtanS  W^  »~- 
elsewhere;  on  the  second  may  be  consulted  a  learned  trezr-^^  :* 
Padre  L.  Bnizza  ("  lacrizioni  dd  mamii  greaa,"  in  tbe  Aum^x  am- 
FlmsHiuio  archeologico,  voL  xliL,  1870^  pp.  106-204).    Of  a  kauix± 
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character  are  the  inacriptlooa.  moatly  itaaipcd  or  engraved  in  the 
mottld,  of  pifl^  of  alver,  bronze  and  lead  (and  Dewter),  found  in 
the  Roman  minea  in  S^tain  and  England  (tee  HoSncr,  **  ROmiache 
Bleigniben  in  Britannien/'  in  Rhemiukes  Mmtmm  far  PhUolope, 
voL  XL,  1857,  p.  347  Kj.,  and  C/JL.  viL  220  aq.;  A.  way,  Archaeo- 
logical Joimial,  vol.  xvi.,  18^9,  p.  2^,  and  voL  xxiti.,  1866,  p.  6a).   A 
fourth  •pedes  of  tUmU  of  thui  class  is  strictly  related  to  the  mihtary 
institutions  of  the  Roman  eminie.   Many  oithe  weapons  are  marked 
with  the  names  of  the  bearer  and  of  the  milibuy  corps  to  which  he 
belonged,— so.  for  example,  the  buckles  of  their  shidkls  (see  HQbner, 
"R6roiscfae  SchUdbuckel."  in  Archdoloeisch-tpifraphueha  MiUei- 
luMgen  aus  Osttnekk,  vol.  ii.,  1878,  p.  105  sq. ;  l^  far  the  best  extant 
specimen  is  the  umbo  of  a  legionary  soldier  of  the  eighth  legion  found 
in  the  Tyne  near  South  Shiods,  CJM,  vii.  495),  and  sometimes  the 
swords,  as  that  of  Tiberius  from  Mains  (now  m  the  British  Museum, 
see  BoHtur  Winckdmannsprogramm  of  1848).    The  leaden  ffandes 
used  by  the  funditores,  the  ilinBers,  in  the  Roman  army  bear  curious 
historical  inscriptions  (see  C.I.L.  i.  642  sq.,  Ephem.  -^piP"  vi. 
and,  on  the  question  of  the  authenticity  of  many  of  them,  Zanget- 
mcister,  C/X.  ix.,  35*  aqq.)*    Special  mention  must  be  made  also 
of  the  leaden  seab  or  marks  (buBae),  evidently  of  milita^  origin 
(perhaps  to  be  borne  by  the  soldiers  as  a  counterwgn),  which  have 
been  found  in  many  parts  of  England  {CJ.L.  vii.  1269;  Epkem, 
•pitr.  m.  144,  318,  IV.  209,  viL  346}.   (X  the  highest  interest  are  the 
manifold  productions  of  the  Rcnnan  tile  and  bnck  kilns  {CJX,  xv. 
Jmxripiumes  laUntm;  cf.  Desoemet  in  the  BtbUotkimu  des  ieoUs 
/ranfoiiri,  voL  xv.)*    Next  to  the  tUes  .with  consubr  dates  made  at 
Veleia  {CJJL,  L  777  sqq.)i  those  signed  with  the  name  of  legions  or 
other  military  corps,  and  employedin  the  various  military  buildings 
of  these,  are  espeoally  worthy  of  mention;  they  form  an  important 
chapter  in  every  ^eographiad  part  of  the  Corpus.    But  private 
perwms,  too,  especially  the  rich  landed  proprietors,  and  afterwards 
the  emperors  and  their  Idnsmen,  kept  large  fipdinae,  and  their 
manufacture*— tika  of  every  description  and  otner  earthenware — 
were  spread  over  the  Roman  empire  (Dresael,  Untersuckungen  iber 
di€  Ckronoloiie  der  Zie^dsiempd  dor  Cau  DomiHa,  1888:  C.LL.  xv.). 
The  different  sorts  of  earthen  vessels  and  lamps,  the  fragments  of 
which  are  found  in  great  quantities  wherever  Roman  settlements 
occurred,  are  arrai^cd  at  the  end  of  each  volume  of  the  Corpus  and 
ar«ooUectedinvoLxv.partii.p.L  On  the  maker's  marks  on  earthen- 
ware, see  Habert.  La  raUrio  antique  paHante  (1803);  Dragendorf, 
'*  Terra  Sigillata,"  in  Bomn.  JakrbUclL  xcvL  18.    ()n  Roman  bmps 
and  their  inscripdoos  the  accurate  catalogue  of  the  Vienna  collection 
b^  Kenner  (*'  ENeantikenThonlampendes  K.  K.  MQnz-und  Antikcn- 
Cabinetes  imd  der  K.  K.  Ambraser  Sammlung,"  in  the  Arckh  far 
Kunde  dstemiekUcker  Cesekicktsquelient  vol.  xx.;  Vienna,  iB^)  may 
be  ooosulted  with  advantage.    The  chief  depont  of  eartnenware 
fragments,  the  Moute  lestacdo  in  Rome,  h^  been  explored  by 
Dressel  ("  Ricerche  sul  Monte  testacdo,'*  in  the  AnnaUdOT  Institute 
unkeoloiieo,  voL  L,  1878,  p.  Ii8>i92).    Inscriptions  are  found  on 
various  classes  of  vcaseis,  painted  (as  the  consular  dates  on  the  large 
dciia  for  wine,  o9,  ftc.,  see  SchAne,  C.I  J*,  iv.  17*  sq.,  and  Bpkem. 
tpitr.  i.  160  sq.)t  stamped  on  the  clay  when  still  wet  or  in  the  mould, 
and  scratched  in  the  clay  when  dry,  like  those  on  the  walls  of  ancient 
buildings  in  Pompen,  Rome  and  other  places  of  antiquity.   Like  the 
comespooding  Greek  ware,  they  contain  chiefly  names  01  the  maken 
or  the  merchants  or  the  owners,  and  can  be  treated  in  a  satisfactory 
manner  only  when  brought  together  in  one  large  collection  (C.lX, 
XV.  part  ii.),  inasmuch  as,  besides  being  made  in  many  local  potteries, 
they  were  exported  principally  from  some  places  in  Italy  {e.g.  Arerzo) 
and  Spain,  in  ncariy  every  direction  throughout  northeni  and  western  ' 
Europe,  the  countries  outside  the  Roman  frontiera  not  excluded. 
Vraaels  and  utensils  of  glass  and  of  metal  (gold,  silver  and  especially 
brooae)  were  also  exported  from  Italy  on  a  laife  scale,  as  is  being 
more  and  more  readily  recognised  even  by  thcne  antiquaries  who 
formerly  were  wont  to  asaume  a  local  origin  for  all  bronze  finds  made 
in  the  north  of  Europe.  These  utensils,  ornaments  and  other  objects 
nude  of  pradous  metals  (such  as  cups,  spoons,  mirrors,^S6ii^,  nngs, 
gems),  not  unfrequently  bear  Latin  inscriptionSb     On  the  very 
andent  silver  and  bronse  caskets,  for  holding  valuable  articles  of  the 
female  toilet,  which  have  been  found  at  Praeneste,  are  inscribed,  in 
addition  to  the  names  <rf  the  artist  and  of  the  donor,  occurring  once, 
the  names  of  the  persons  in  the  mythical  representations  engraved 
upon  them  (C.TJL  I  ^-60,  1500,  1501 ;  lordan,  Kritiscke  Beitrite 
xur  Gesckichte  der  lateiniseken  Spracke,  Berlin,  1879,  p.  3  sci.).    In  the 
ancient  well  of  the  Aquae  ApoUiuareSj  near  Vicarello  in  Tuscany. 
three  silver  cups  have  been  found  with  circumstantial  itineraries 
"  a  Codes  (sic)  Miens  Romam  **  engraved  upon  them,  evidently  rifts 
to  the  divinity  of  the  bath  for  reco^^red  health  presented  by  travellera 
from  the  remote  city  named  (Hensen  5210).    Similar  is  the  Rudge 
Cup.  found  in  Wiltshire  and  preserved  at  Alnwick  Castle,  which 
contains,  engraved  in  bronse,  an  itinerary  along  some  Romsn 
stations  in  tM  north  of  England  {C.LL.  vii.  1291).   The  inscriptions 
of  the  Hildeshrim  silver  find  and  othere  of  a  similar  character  have 
been  already  mentioned;  and  many  examples  might  be  enumerated 
hesidest    Cm  the  ancient  glass  ware  and  the  inscriptions  on  it  the 
splendid   works  of  Deville  (Histoire  de  Part  de  la  verrerie  dans 
I  antiquity,  Paris,  1873)  and  Froehner  (La  Verrerie  antique,  description 
d€  la  coUeetion  CVinvl,  Paris,  1B79)  may  be  consulted;  on  the 
I  that  of  Gamiod  ( Vsfrt  omaH  difiiun  in  or»  trveoH 


net  dmiteri  dei  erisHaed  prtmitm  di  Roma,  Rome,  iSsS);  on  the 
maken'  marks  on  bronae  objects,  Mowat,  Marques  de  t^onaiers  sur 
otjets  ^ouvis  ou  rapporUs  en  France  (1884)  (extracted  from  BuUeOn 
ipigrapkique,  1883--1884).  The  last  species  of  tituli  is  formed  by  the 
stamps  themselves  with  which  the  inscriptions  on  many  of  the  objects 
already  named  are  produced.   They  are  mostly  of  bronze,  and  con- 


leather  also  is  to  be  mentidned.  One  cuss  only  of  stamps  diflere 
widely  from  the  rest,— the  oculists'  stamps,  engraved  mostly  on 
steaute  (or  similar  atones),  and  containing  remedies  against 
diseases  of  the  eyes,  to  be  stamped  on  the  glass  bowls  in  which 
such  remedies  were  sokl,  or  on  the  medicaments  themselves  (aee 
Grotefend,  Die  Stempd  der  rihnischen  Augendnte  gesammeU  unA 
erklOrt  (C;«aingen.  1867):  de  VUlefoaae  and  Thidenat,  Cachets 
d^oculistes  romanu  (1882) ;  Espfirandieu,  Re^ueil  des  cachets  d^ocuUstes 
romainsliB^), 

IV.  The  other  great  clasa  of  inscriptions  above  referred  to,  the 
tnstrumenta  or  leges,  the  laws,  deeds,  &c,  preserved  generally  on 
metal  and  stone,  from  the  nature  of  the  case  have  to  be  conadered 
chiefly  with  r^ard  to  their  contents;  their  form  is  not  regulated 
by  such  constant  rules  as  that  of  the  tttuli,  so  far  as  may  be  inferred 
from  the  state  of  completeness  in  which  they  have  beoi  preserved. 
The  rules  for  each  qjeoal  class  therefore,  though,  generally  wpealdog, 
maintained — as  was  to  be  expected  of  RoooiBn  institutions— with 
remarkable  steadiness  from  the  earliest  times  down  to  a  late  period, 
must  be  based  upon  a  comprehenave  view  of  all  the  ejcamples,  in- 
cluding those  preserved  by  ancient  writers,  and  not  in  the  mbnu- 
mental  form.  These  documents  are,  as  a  rule,  incised  on  broiue 
plates  (only  some  private  acts  are  jneserved  on -wood  and  lead), 
and  therefore  have  their  peculiar  form  of  writing,  abbreviation, 
interpunction,  &c,  as  has  been  already  explained.  The  older 
Roman  laws  are  now  collected,  in  trustworthy  texts,  in  the  Corpus, 
vol.  L;  of  the  documents  belonging  to  the  later  period  a  very 
comprehensive  sylloge  is  given  in  C.  G.  Bruns's  Pontes  juris  Romam 
antiqui. 

I.  Among  the  earliest  oocaaons  for  committing  to  writing  agree- 
ments, which  may  be  supposed  to  have  been  originally  verbal  only, 
must  certainly  be  reckoned  interAational  transactions  Qetfis  foederis 
or  foedera).  At  the  head  of  the  prose  records  written  in  the  Latin 
language  we  find  the  treaties  of  alliance  of  TuUus  Hostilius  with 
the  Sabini  (Dionysus  Halic.  iiL  33),  of  Servius  Tullius  with  the 
Latini  (Dionysius  iv.  26;  Festus  p.  ite;  this  was,  partly,  at  the 
same  time,  as  will  afterwards  appear,  the  oldest  document  of  the 
sacred  class),  of  the  second  Tarquinius  with  Gabii  (Dionysius  iv. 
58 ;  Festus,  BpiL  p.  56).  They  are  followed,  in  the  okkst  republican 
period,  by  the  celebrated  foedera  with  (Carthage;  by  the  pacts  of 
So.  Casnus  VecelUnus  with  the  Latini  of  the  year  261  (^3  B.C.), 
which  Cicero  seems  to  have  seen  still  in  thie  forum  behind  tM  rostra, 
written.on  a  bronze  column  {Pro  Balbo,  23,  53;  see  also  Livy  iL  33^ 
Festus  p.  166;  and  Mommsen's  JZdmiscihs  Forschungen,  iL  153  so!); 
and  by  thefoedus  Ardeatinum  of  310  (444  b.c.)  mentioned  by  Uvy 
(iv.  7).  or  all  these  documents  nothing  has  been  preservecl  in  an 
authentic  form,  save  some  few  words  quoted  from  them  by  the  ancient 
grammarians.  Of  oacfoedus  only  is  there  a  fragment  still  in  exist- 
ence, rebting  to  the  (Jscan  civitas  libera  Ba^tia  {CJX,  i.  197);  it 
contains  the  dausuia  of  the  foedus,  which  was  written  in  Latin  and 
in  Oscan  (see  Apuua).  ^On  account  of  this  peculkr  drcnmstance, 
the  document  gave  occaaon  to  Klcnze,  and  afterwards  to  Mommaen, 
to  resume  (for  the  sake  of  Roman  jurisprudence,  in  the  first  instance) 
inquiry  into  the  Oscan  and  other  Italian  dialects.  Some  other 
Roman  foedera  are  preserved  only  in  Greek,  e.g.  that  with  the  Jews 
of  the  year  m4  (160  b.c.)  Qosephus,  i4tii.  xii.  6.  10).  Some  others, 
made  with  the  same  nation  oetween  610  and  6x5  (144  and- 130  b.c.) 
(JoSb  AnL  xiii.  5.  6  and  7.  8),  are  mentioned  in  an  abridged  form 
only,  or  given  in  'that  of  a  senatus  consuitum,  to  which  they  must 
fornially  be  ascribed.  Amongst  tYne  foedera  may  be  reckoned  also  the 
curious  oath,  sworn,  perhaps,  according  to  a  general  rule  obtuning 
for  all  cioitates  foederatae,  by  the  citizens  of  a  Lusitanian  oppidum, 
Aritium,  to  Gaius  Caesar  00  his  accession  to  the  thxxwe  in  A.D.  37 
{C.I.L  iu  172;  Wil.  2839). 

Oosely  related  to  xhe  foedera  are  the  pacts  between  communities 
and  private  individuals,  respecting  patronatus  oc  hospilium  {tabulae 
tatronatus  et  hospitH,  also,  when  in  small  portable  form,  tesserae 
hospitaUsi  cf.  Plautus,  Poen.  1047.  of  which  many  specimens  from 
the  end  of  the  republic  down  to  a  late  period  of  the  empire  have  been 
preserved  (see  Gazxera,  Memorie  ddT  Academia  di  Tonno,  vol.  xxxv., 
1831,  p.  I  sq.,  and  Moromsen,  R&mische  Porschuufen,  L  341  sq.). 
Of  the  numerous  examples  scattered  through  the  different  volumes 
of  the  Corpus  may  be  quoted  the  tessera  Fundana,  containing  the  pact 
of  hospitality  between  the  community  of  Fundi  and  a  certain  Ti. 
Claudius  (who  cannot,  with  certainty,  be  identified^,  the  oldest 
hitherto  known,  in  the  form  of  a  bronze  fish  {C.LL.  C  5^:  Hens. 
7000;  Wil.  2849);  the  tabula  of  the  pagus  Curtensium  in  Africa, 
delivering  the  patronate  to  L.  Domitius  Ahenobarbus,  Nero's  grand- 
father, in  742  (12  B.C.),  in  the  afterwards  solemn  form  of  a  tabella 
fastigata,  to  be  fixed  in  the  atrium  of  the  person  honoured  (OreL 
3693:  Wil.  2850);  that  of  the  curitas  PaUantina  with  a  pnegrisuu 
named  Acees  Uewm  of  the  year  752  (2  b.c)  {fipkem,  opin»  >•  1411 
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four  relating  to  C  SiUus  Aviola,  datixig  from  a7d.  a?  to  28,  all  found 
at  Breada  CC.I.L.  v.  ^919-4933);  that  of  the  colotua  Julia  Aug. 
Unouis  flii.  inpusuctUt  in  Africa*  with  the  imperial  legate  Q.  Julius 
Secundus,  of  A.D.  55  {CIX.  viu.  6837;  Wil.  2851):  that  of  two 
ftniUitaits,  the  Dtsonci  and  Tridiam,  of  the  fciu  of  the  ZoeUu,  in 
Spain,  now  in  the  museum  of  Berlin,  which  contains  an  older  act  of 
the  year  27,  and  another  mofe  recent  of  the  year  A.D.  127  (C./X.  ii. 
2633;  Ord.  156);  that  of  the  respuUica  Pompdonensis  (Pampduna 
in  Spain)  of  A.D.  185  {C.IX.  iL  2960;  WiL  2854);  that  of  the 
Sefisamptunust  in  Spain,  of  A.D.  239,  now  in  the  museum  at  Burgos 
{Bpkem.  epitr.  u.  y2) ;  that  of  the  Jfabri  nbidiani  (i>.  subaediani. 
qui  sub  aede  consistunt)  of  Cordova,  of  A.i>.  348  {C.IX.  iL  2>ii; 
WiL  2861) ;  and,  in  addition  to  many  othexs,  those  found  together  at 
Rome,  00  the  site  of  the  palace  of  Q.  Aradius  Valerius  Proculus,  and 
belonging  to  him  and  other  members  of  his  family,  from  divers 
African  aties  and  executed  in  A.D.  321  and  322  {CJJ^  vL  1684-1663; 

OreL  1079,  y^h 

2.  Hardly  inlerior  in  antiquity,  and  of  superior  value,  are  the 
remains  of  laws  in  the  stricter  sense  of  the  won!  {Uta  and  pUhisdta), 
preserved  to  u^  in  the  originalsr  although  unfortunately  only  in 
fragments  mort  or  less  exten«ve.  Of  those  laws  the  oldest  and  most 
important  are  the  /«x  i4  cilia  (for  so  It  b  in  all  probability  to  be  styled) 
rtpetundarum  of  the  year  631  {CJX,  L  198),  which  is  incised  on  a 
bronae  table  about  2  metres  broad,  in  90  lines  of  about  200  to  240 
letters  each,  and  therefore  extremely  inconvenient  to  read,  and  the 
Ux  agraria  of  643  (ill  B.C.).  written  on  the  reverse  of  the  table  of  the 
Acilia,  abrogated  shortly  afterwards  (C/JL  L  200);  this  is  the  third 
of  the  celebrated  laws  of  C  Gracchus  bearing  upon  the  division  of 
public  lands.  Then  follow  the  lex  Cornelia  de  viginU  ouaestcribus,  a 
fragment  of  Sulla's  legislation,  the  eighth  table  oiuy,  ofthe  whole  set, 
beii%  preserved  {C.I J*,  i.  202) ;  the  pUbiscitum  ie  Tkermensibus,  on 
the  autonomy  of  Termessus  in  Pisidii,  proposed  by  the  trihum  pUbis, 
in  682  (73  B.C.),  one  of  four  or  five  large  bronze  plates  {CJJ*.  i.  204) ; 
the  kx  kubria  de  civitate  Calliae  cUaitnnae  of  705  Q^9  B.C.),  written  in 
a  new  and  more  convenient  form  (belonging  as  it  does  to  Caesar's 
legislation),  in  two  columns,  with  numbcied  division^  being  the 
fourth  out  of  an  unknown  number  of  plates  {C.J J*,  i.  205);  the 
lex  Julia  municipalis,  or,  from  the  place  where  it  was  found,  the 
tabulae  Heracleenses  of  709  {a$  b.c.),  written  (m  the  reverse  of  the 
much  older  Greek  law  of  that  community^  preserved  partly  at 
Naples,  partly  in  the  British  Museum  (C./JL  l  206).  also  a  fragment 
of  Caesar's  general  municipal  institutions;  it  contains  a  curious 
passage  relating  to  the  public  promulgation  of  laws  (v.  15).  These 
are  the  laws  c«  the  Roman  republic  presoved  in  important  frag- 
ments; some  minor  ones  (brought  together  in  C.I.L.  i.  207-211)  may 
be  left  out  of  account  here.  In  the  imperial  age,  laws  in  general  were 
replaced  by  senatus  amsvUa  or  by  imperial  decrees.  It  was  also  in 
the  form  of  a  senatus  consuUum  that  the  leges  de  imperio,  on  the 
accession  of  the  emperors,  seem  to  have  been  promulgated.  An 
example  of  such  a  law.  preserved  in  part  on  a  bronze  tablet  found  at 
Rome,  is  the  lex  de  imperio  Vespasiami  {C.I.L.  vi.  930;  Orel.  i.  567). 
There  is,  besides,  one  special  category  of  imperial  constitutions  which 
continued  to  be  named  leges,  viz.  the  constitutions  given  by  the 
emperors  to  the  divers  classes  of  civitates,  based  upon  the  ancient 
traditional  rules  of  government  applied  to  Rome  itsielf  as  well  as  to 
the  coloniae  and  municipia.  Of  this  sort  of  leges  some  very  valuable 
specimens  have  come  from  Spanish  soil,  viz.  the  lex  coloniae  Juliae 
Cenetivae  Urbanorum  site  Ursonis  {p.aw  Osuna),  given  to  that  colony 
by  Caesar  in  710  (44  B.C.),  but  incised,  with  some  alterations,  in  the 
time  of  Vespasian,  of  which  three  bronze  tables  out  of  a  much  larger 
number  remain  (HObncr  and  Mommscn,  Ephem.  epigr.  ii.  150  sq. 
and  221  sq.) ;  the  lex  Salpensana  and  the  lex  Malacitana^  given  to 
these  two  municipia  by  Domitian,  between  a.d.  81  and  84,  each  on 
a  large  bronze  plate,  written  rcspcctivciv  in  two  and  in  five  columns, 
with  the  single  chapters  numbered  and  rubricated  (C/.!..  ii.  1963, 
1964 ; compare  Mommscn, "  Die  Stadtrechte dcr  latdnischen  Gemein- 
den  Salpcn&a  und  Malacca  in  dor  Provinz  Baetica,"  in  the  Abkand- 
lungen  der  sachsischen  Ceselisckaft  der  Wissenschaften,  pkilol.-kistor. 
Classe,  vol.  iii.,  1857,  p.  363  sq);  the  lex  metaiii  Vipascensis,  given, 
with  all  prolubility,  by  one  of  the  three  Flavii,  as  a  constitution  to  a 
mining  district  of  southern  Portugal,  one  bronze  plate  numbered  iii. — 
three  or  more,  therefore,  being  lost  (see  Hubncr,  Ephem.  epigr.  iiL 
165  sq.  and,  for  a  popular  account,  the  Deutsche  Rundschau,  August 
1877,  p.  196  sq.).  The  so-called  military  diplomas,  although  in 
certain  respects  nearly  related  to  the  leges  of  the  later  period,  are 
better  placed  along  with  the  imperial  decrees. 

3.  A  third  speacs  of  official  documents  is  formed  by  decrees  of 
the  senate  of  Rome,  of  the  analogous  corporations  in  the  coloniae 
and  municipia,  and  of  the  divers  collegia  and  sodalicia,  constituted, 
as  a  rule,  after  a  similar  fashion  and  debating  in  nearlv  the  same 
way  as  the  Roman  and  the  municipal  senates.  The  olacst  Roman 
unatus  consulta  arc  those  translated  into  the  Greek  language  and 
containing  treaties  of  alliance,  as  already  mentioned.  They  are 
preserved  either  on  monuments  or  by  ancient  authors,  as  Josephus: 
e.g.  the  fragment  found  at  Delphi,  from  the  year  568  (186  B.C.),  and 
the  senatus  eonsultum  Thisbaeum,  from  Thisbe  in  Boeotia,  584  (170 
H.C.)  {Ephem.  epigr.  L  278  sq.,  iL  102,  and  Joh.  Schmidt,  Zeit- 


sckrift  der  SanptyS^hmi,  voL  iiL,  1881).  those  of  616^  61a  tet. 
649  (13^105  B.c.)(CL  /.  Craec  290s.  2908,  n.  248$.  2737;  LeBas 
and  Waddington  iiL  195-198;  AmmaU  dtSP  r«ifrf«ft.  voL  xii. 
1847,  p.  113;  Epkem.  efigr.  w.  213  sq.),  and  those  refaliag  to  dK 
Jews,  dating  from  615, 621  and  710  (139, 133  and  44  B.C.)  OoMpbai. 
Ant.  xiii.  91  2,  xiv.  8.  5  and  la  9).  The  two  oldest  icanfso  cmxm^ 
written  in  Latin  are  auo  preserved  in  a  more  or  less  coBf^ete  fans 
only  by  andent  authors;  they  are  the  sc.  de  phAasapkis  tf  ririTi^ir 
of  593  (161  B.C.)  (Gellius,  NocL  AtL  xv.  11.  i)  and  that  de  haau 
Marttis  of  65C[  (99  B.C.)  (Gellius  iv.  6.  2).  The  only  one  tM*»ir«|  to 
the  oldest  poiod  presorved  in  the  original  Latin  f am.  ofwUchari> 
a  part  exists,  together  with  the  Greek  translation,  is  the  sc  Im^ 
tianumt  relating  to  Asclepiades  of  nasonwaiae  and  his  oompaaicak 
dating  from  676  (77  B.c.)  {CJX.  L  203).  The  tett.  bdoiKiac  to  tbe 
later  epoch  from  Cicero  downwards,  about  twenty  in 
mostly  pceterved  only  in  an  abridged  form  by  ancient 


.Let] 
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as  Cicero,  Froottniis,  Macrobius, — or  in 

Hflbner,  De  senattu  pofmlique  Romami  aetis,  Leipag.  1859,  pL  66  sq,); 
a  few  exist,  however,  in  a  monumental  form,  complete  or  is  iag- 
ments— as-the  two  se.  on  the  luH  saec^ulares,  dating  noa  17  n-c.  ud 
A.D.  47,  preserved  00  a  marble  slab  found  at  Rome  (C/.X.  vi  S7T.<; 
the  fragments  of  two  sc  in  honour  of  Germanicas  and  the  yoazga 
Drusus,  from  Rome,  on  bronae  tablets  {CJJ^  vL  9ii<9U:  Hccz. 
5381-S282);  the  two  sc  HostdioMum  and  Vfiuxkmmm,  ***-*«i'"«g 
r^ulations  for  the  demolition  and  rebuildiiv  of  houses  in  Ruoe, 
inased  on  the  ame  bronae  plate,  found  at  Heicalanmin.  dtrag 
from  Nero's  time,  between  a.D.  41  and  46  and  from  56  (OkcL  31 1«; 
Mommsen,  BerichU  der  sddu.  CesellsckaA  der  Wissemick^km,  pkJ,- 
kistor.  Classe,  1852,  p.  272  tq.);  and,  of  a  later  period,  the  «.  Cu- 
sioMum  or  Noniansam  of  a.d.  138,  containing  a  marfcet  fegnlataoe  (or 
the  salius  Beguensis  in  Africa,  where  it  has  laeen  foond  pnjuntd  k 
two  examples  on  stone  slabs  {Bpkem,  epigr.  a.  271  sq,  not  ooefktt 
in  Wil.  2838),  and  the  fragment  of  that  for  Cyacos,  Mtynpmg  to  the 
ret^  of  Antoninus  Pius  {Ephem.  epigr,  iiL  156  sq.).  These  exists 
besides,  a  chapter  of  a  se.,  relating  to  the  coUegia^  inaerted  is  the 
decree  of  a  couegium  at  Lanuviiun,  to  he  mentiooed  below.  Of  the 
municipal  decrees,  of  which  a  greater  number  is  pnatmd  {see 
Hflbner,  De  sen.  popvKque.Rmu  aOis,  dl  71  so.),  only  a  few  of  the 
more  important  may  be  mentioned  here:  the  lex  .P^tostess  4e 
parieti  faciundo  of  649  (iQS  B.C.)  (C/Jl  L  577:  OieL  ^697;  11^^ 
697);  the  two  decreta  (or  so-called  cenotapkia)  Puama  in  boooar  «i 
Lucius  and  Gains  Caesat.  the  grandsons  oiAngiistai,  of  a-A.  3  (C/X. 
xi.  1420,  1421 ;  OreL  642,  643:  WiL  883):  the  decretmm  Lammtmmu 
of  A.D.  133,  containing  the  r^:uIations  of  a  caBmsm  fmsKrettctwn, 
styled  toUegium  salutare  Diomae  ei  AnHnei  (OreL  6066;  W3.  310  : 
and  the  decrelum  TergesUnnm,  belongiqg  to  the  time  of  AmooiasB 
Pius  (C/X.  v.  532;  Henz.  7167;  WiL  693).  There  are.  bo«r*«. 
more  than  thirty  otherspreserved,  lome  of  them,  sudi  as  thoK  fmo 
Naples,  written  in  the  oreek  languase.  Of  the  third  specblky.  tbe 
decreta  coUegiarum,  <m]y  the  lex  ceUegH  amiae  of  the  ist  oesnry 
CMarini,  Atti  de*  fraUUi  arvaU.  p.  70;  Kndoeff  and  hlomiBsea, 
ZeitsckriftfUr  Recktsgesckickte,  voL  xv.,  1850,  pp.  203, 345  waX  Mad  the 
lex  ceUegii  Aesculapu  et  Hygiae,  of  153  {CJJL  vL  10^34:  OreL  2417: 
Wil.  320)  need  be  mentioaed  here;  many  more  exist.  One  of  thlan, 
the  lac  coUegU  Jens  Cermeui,  dating  from  a.i>.  167.  found  at  Aftweas 
major  in  Dada,  is  preterved  on  the  original  labeUa  earn' 
was  written  {C.IX.  iii.  9^;  Hens.  6087;  Wil.  321). 

4.  The  fourth  specks  of  insinimenta  are  the  deoecs, 
the  form  of  lettcn,  of  .Roman  and  municipal  magistzatci.  and  of 
the  emperors  and  their  functionaries,  indeed,  as  a  rule, 
tablets.  Tbe  oldest  decree  in  the  Latin  language  wfcki 
reserved  is  that  of  L.  Aemilius  PSaulus,  when  psaccor  in  Hapaais 
Baetica,  dating  from  189  B.C.,  for  the  Turrb  Lasontana  in  to 
Spain  (C/X.  iL  5041;  WiL  2837):  of  the  same  date  k  a 
one  of  Cn.  Manlius,  consul  of  the  year  56s.  for  the 
Cariae  (Le  Bas  and  Waddington  n.  588).  Then  follow  the 
epistula  eonsulum  (falsely  styled  senatus  eemsmlimm}  ad  TV 
bacchanalibus,  dated  ^  (186  b.cO  {OIJ^  L  196):  the  1 
the  two  Mtnucti,  the  ddentes  of  the  senate,  on  a  «lispiite  < 
the  boundaries  between  the  Genuates  and  Viturii,  1 17  b.c.  (CJX  1. 
199;  OreL  3121;  WiL  872);  and  the  episimla  of  the  pswtor  L 
Cornelius  (perhaps  Sisenna),  the  piaetor  of  676  (78  Ilc)  ad  Ttknria 
{C.I.L.  L  201).  These  beloi^  to  the  republican  age.  Froo  tbe 
imperial  period  a  great  many  more  have  come  down  to  as  of  iiaryiac 
Quality.  Some  01  them  are  decrees  or  constitatiaos  of  the  emprrvs 
tnemselves.  Such  are  the  decree  of  Augostos  on  the  aqnedvct  el 
Venafrum  {C.I.L.  x.  4842:  Hens.  6428:  WiL  784):  tkat  oi 
Claudius,  found  in  the  Val  di  Nona,  bdonging  to  ajk  ^  (C7X  v. 
5050;  WiL  2842);  of  VesfMsian  for  Sabora  in  Spain  <C/X  & 
1423),  and  for  the  Vanadni  in  Cornea  (Old.  4031):  of  Domiriaa  tiv 
Falerii  (Orel.  31 18);  the  epistles  of  Hadrian  rela^ng  to  Aetaai  .a 
Phryeia,  added  to  a  Greek  decree  of  Avidins  QnieCics  {CJJL  u. 
355;  rlenz.  6955),  and  relating  to  Smyrna,  in  Greek,  with  a  Acn 
one  of  Antoninus  Pius,  in  Latin  {CI J*.  iiL  411;  OreL  3II9>.  the 
decrees  of  Commodus  relating  to  the  saltms  Banmdsnsu  in  Afria 
{C.I.L.  ViiL  10,570:  d.  Epk.  efigr.  v.  471);  of  Sevens  and 
Caracalla  for  Tyra  (Akkerman  in  Moesia),  Latin  and  Greek  (CJ-L 
iii.  781 ;  Henz.  6429) ;  of  Valerian  and  Gallienns  lor  S 
Latin  and  Greek  {C.IX.  iiL  412):  of  Diocktian  de  ; 
nuaUMm,  oon  tainiag  a  loQg  list  of  prices  for  all  kinds  of 


INSCRIPTIONS 


637 


Qoce  or  leu  eoniplet^  fn  Latin  ukd  Gnek 
re  fakniL  Mip.  iv.  IBo,  ud,  u  ilmllir 
of  CiiU.  (f  A.D.  201  Wu.  17}8.  uxl  the 


fragovatc? »  ncul -— , 

Heu.  scao,  WD.  i739):uiilac>iDec<  cbe  in  sf  CoaKutiDe, . 


inpcnal  nampti  o4  «  idll  lats  agE  &.i>.^4U,  iTwmenli  d  the 

Hind.  Carfw  l«m,  p.  3S1).    Imperial  iltcim,  nut---  ■" 

piivil^e*  to  HldKfi,  are  tba  JiflamaU  MliWrw  ibi). 


d  Che  apB^  ciiGtioiia  of  MommKii,  Balin,  iMj,  and  fenlc, 
.  jltlnjen,  iBti].  Adkhie  the  ioicripliciiu  reLiiLng  10  send  buitd- 
inp  muiC  aIbd  be  Rckcmd  the  mimerouB  fragmcnte  at  Roman 
CoJeiKian.  or  fasti  ami  JtiUami,  found  at  Rome  and  other  placca, 
vhich  have  been  artanked  and  fiiUy  explained  by  Mommsen  ICJJ^ 
L.  9nd  ed.,  pan  IL;  coinpare  lor  thoae  found  in  Rome.  CJ±.  vL 


ddivend  in  cbe  ■ 


nUeCa  in  the  [oim  of 
r,  "  fucuoi  ae  aipwnica  militaiRa":  CJX^  iiL 
;  m  9«6l-l>69}.  beloi«ii«  to  neaily  aU  enpinn 
11  to  Diodedan.  Tlioiiifa  hoc  a  deocc.  ytf  aa  a 
»ck  directly  to  the  eoipcror,  and  at  bemi  pre- 
rn^qtaJ  fonn»  the  ^leech  of  the  emperor  Claudiiia, 

uauiLui'Du  iiniuafiveiuabKitet  Usii.ilij),outMalBto 
be  oBiUoBKi  heie;  it  ina  enfnued  oo  lar|e  bmiue  ilaba  by  the 
public  atithofity  of  Lufadunum  (Lyooi),  where  a  large  fncmeot  of 
It  ia  adll  pnairnd  {BciiainI,  IntajfUaiu  aatigaa  dt  L-jri,  p.  i}2 
aq.}.    Aaother ioit <( ilatmia, idatiivla  1  fim variety oi lubjem. 

Iron  their  f  noctionarica.    Socn  aiv  the  decree  of  llv  procanaul  L. 

Hdvina  Anippa,  of  Iha  war  t-o.  6a,  oa  Ibc  boundiraa  of 

tribei  oat&c  Maad  of  Saidhua  ICJJ-  a.   '       

c<  the  prefect  of  EnFt,~ 

tbe  iune  ytmi  If.  t.  C 

«fl  a  iUBilar  qocaCioo  idatini  L- - — , ,  — ,.,-.„-.  ,^ — ^ —  — - 

•nd  of  the  in  catuiy  (Wit  »nh  tliat  of  the  Isate  of  Tniaa,  C, 
Avldiua  NiBinna.  foaad  at  Ddphi.  in  Creole  and  Latin  ICjJ^  iii. 
967;  Oi^  Ml;  WL  874)1  a  RKiipt  of  Oaadiua  Quaitinin. 
Ill  itiini  thi  InnirriallrntTTitthiTiiiinnrniii.  fif  fliir  ]Tiri  It  Tn. 
tauDd  ai  Paa^ma  ICJJ^  iL  agn;  OicL  4011)1  the  epiatle  of  the 
«rarfiinJ«fM»ar»itotheiiia»iitiateaotSaeptDiiiihr'-' — *-"  •"- 

I«9  (C./L  Ii.  141>:  WIL  at4l):  the  decree  of  L. , 

■pprher  hcate  of  tie  Tanacoiienili.  who  a  Mia  milaaiV.  of  A.I1.  lu 
WJl.  B.  4115!  O^  *?7i  Wil-  .<T6);  tte '  ■" -^  - 


|8U!  Wn.  871  a);  that 
^  — „,-^^.^>vnK»fidcT,  wTinEqinCreekt 
Cwc  4997};  that  oF  C.  Hctvidhn  Friaciia. 


Of  of  the  3nl  ceatunr,  fdnDerly  c 

, ■■"rit  uxl  ■ooe  otheia  of  the  4th  and  .^ „ 

frquirint  apedfic  mention  heib  Quite  a  coUstion  of  epfatlea  of  high 
Rooiaarnactiaaiarka  kf ouad  la  the  ceJdmted  loacrlpdaa  of  ThoriiDy 
(MoamKn,  BtridU  d(r  idaki.  Gailluliafl  itr  WiaMulitfiiit,  llu, 
n.)Uig.).   Theletlercf aproviadalluBctionary.apriertcf GaCia 

Nai£Meii^li>the/hM»laid)iaforNaibonae.ortherei 

■nay  ababe  meotkiacd  (Heax.  711s:  WD.ea6a).   Totheieit 

addnl  the  uMat  attaHatertai,  idallim  tothcwdl-kaowB  pn 

Buidc  by  TiaUa  for  the  idicf  of  dlttreia  among  hiaaulriect^iiach-aa 

that  of  the  L^trea  Baehlaid  (C.fX.  U.  1455;  WiL  af--'  — •  ■■-" 

of  VeWa  aenrParma  {WIL  lOu))  "Ule  evjdeace  of  li 

tiooa  iafnniiahedbylnflcriptiDualTanadna,at5taAi 

at  Kiap^  la  Spain  (WIL  1S46-1S48;  C./X.  ii.  1174). 

of  thk  ku  lut  of  oOcial  doeuawnti  may  be  m 

Itb^ui  ol  the  aracwroMr  aMmai  puhHarwm 

*io  aicar  of 'Hmiiaa"(cij.  " 


Dmparaliv^  laic  period, 

Avefltinc,  alter  the  couduwna  of  the  federal  pact  wi 

BotiCHl  atxrre.    UailiDO  ia  made  of  thia  andent  law  a 

in  i«  UUT  dmnmta  of  a  BmOar  chancier,  vli.  the  dedieallDa  of 
■n  ahar  to  Aufdans  by  tht  pleba  of  Narba  In  •nulhcm  France, 
ef  A.D.  7A4,  but  ciiatini  only,  at  Naitoane,  in  a  copy,  mad*  peihapa 
in  tbe  and  ccntuiy  (CJJ^  n.  43U;  Old.  aaSa;  WiL  tot),  and 
■    -    '        ■-       '*     ■-       ■  -  --^,,ft_i-_„:_  n-i_-fj_  ;„,  n 


id  centunr 


taiiS 


lB7J.pp.j.._,,.    __   

or  10  the  omaiaenta  of  itatBea  are  ci _ 

Dim**  Htutmtii  at  Nemi  (Kena.  ArnHi.  voL  vi^  1871,  pp.  8  aq.}, 
nnd  of  a  ilatue  li  In  in  Sfwn  (Hhbner.  tftriMf.  vol,  L,  1M6,  pp.  341 
■□.;  raaipare  CJJ-  iL  »&),  tiK.  Orel,  igio,  WiL  Ito),  and  too 
ayw^Hi  fiam  ■  temple  at  Cina  in  Africa  TWb.  ajjG,  37x7).  The 
aaxu  fiwB  by  divimtki  may  al»  be  menlioiHi  (lee  C.I.L.  I.  167 
ms.:  WL  >8»).  To  1  temple  alia,  ibourii  in  ilielf  ti  a  lecuiar 
^unctCT,  bdonged  a  monunieBl  of  the  hif  bill  hiaforiol  Imporl- 

cofiiea  of  which  Au^utua  ocdcnd  to  be  placol,  in  Latin  and  Gred^ 


with  the  Da  Romi 


£■£■2 


.   i-Ddl,  pnnincial  or  fbualcip^  fd/rfidiUTa  have 

I  (ai  the/nu/r  CifHfaiiKin,  C/lL.  L  part  li.  p.  t2i>,  and  the 

,  CJJ^  X.  3792).     Many  other  luge   nwnllmenlai  in- 

— Jt  intcrihcd  by  the  o^er  of  AueiuIua  on  large  marble 

was  pybbcly  shown — tbe  fasti  ttrntiaarts,  the  rrcoiiBtruciLon 

lustration  or  whkh  formed  the  liie-worlr  of  Borgbcti.    Then 

ive  twcn  collected,  down  to  tl»  death  of  Augiutus,  by  HenKfl,  and 

icnpored  with  the  additional  written  tcatimoniea,  by  Mommieat 

the  Corpus  (voL  L,  md  cd.,  pan  iL),  along  with  the  acta  triune 

fj'wrviif  arid  other  miaor  f ragmenta  of /oj/i  found  in  variout  Italian 

idea,  while  the  yuh  BKenlgliiiD  paMcerm  Mfali  Ji«Mii<, 

■  .,  .,  .  ,.±  ,_*..-..._  T...- m,  are  ^ven  to  the  voluion 

f  Rome  (voL  vi.  441  iq.; 
and  £pto«.  (pip  iL  u, 
kind,  aa,  for  example,  the 
(CJ,L.  via.  3401,  17903), 

__ , (foMnla.  of  which  ihoa 

to  the  garrison  of  the  metropotia  are  brought  together  in 
651  VI.),  are  givca  on  many  dedicatory  and  norurary 
t,  chleay  from  Umbaeria  in  Africa  I.CJJ.  vilL).  Aa 
imenii,  tbough  having  only  a  partial  claim  to  be  nnkrd 
toed  ones,  derive,  like  many  DtW  dedicatory  mOBumsila, 
n  and  lorm  from  that  claH,  ao  alio  the  proIDColi  (aeJn), 
n  4,„r,,«i„<  downward*,  leem  to  have beoapreiervedia  tbe 
cetittia  motiilratuKm,  now  survive  only  froca 


loGctber  with  the  loMa/e 

iparo  lirrmta,  vd.  v.,  iS^O,  p.  371 
^4,  205  aq.).  Documenta  ot  the  aai 
ini  ordlnis  Tkamuiodfnsis  from  ATri 


tcta  toUtiiifrairum  A  rtalit 


tflt  dutiuulahed  ieUsfia  sa 
iHidilowmchMariiiiuitdr 


epi^raphic  mDinimena  jmnefved  to  ut  lo  the  Latin  Ian 
CJ.L.  vL  459  iq.,  EpfeM.  tpip,  iL  211  aq.,  and  Hen 
/ralruiB  .4miliun,  Berlin.  1S74). 


ut'l^i^M.  iS'ii^'uibnSundlil  Poctelia— CJXl'iii.  114: 
Or^l- ^77,3^78:  WiL  696).  and  the  donationa,  auch  aa  thoae  of 
T.  Planus  Synlrophui  {CJX.vi.  I02391  WiL  313).  of  T.  Flaviua 
Anemidanu  (WD.  iioj,  of  Statia  Irene  and  Julia  Monlme  {CJ.L. 
"iut:  WiL  jil.  31S}.    Of  a  pccuUar  deicriiAion  ■•  Ih- 


mr^Tuid'zangemcialer  {CJ.L.  iii.  39i'^r<d'ih 
foond  at  Pompdl  ia  1S75,  contabiing  receipt!  fJ 
edliua  JucunduB,  have  been  pvbliihed  in  Cl.L. 


mptiona— the  iifixitnts  (d,  Ti 


„  ,_''"!''.S9! 

vied  of  theft  or  other 


iy  believed  to  he  delivered  to  puniihmenC 
ican^  e^mplea  of  thit  mage  have  bet 


Dughlhe^odlowhai 
brought   together  b 


461);  for  (he  mMt  part  thry  are  writien,  in  cumve  ielten,  or  in 
very  debated  capitali,  on  •mall  bmnie  or  kad  tablet!  (to  C.I  J..  L 
818,  BisfHenr.  tiia,  fillj!  WiL  2147,  2748).  to  be  laid  in  the 
liiiniK  of  the  "defiii,"  or  depodtcd  in  the  aancluanea  of  aoaie 

7.  Sfany  of  the  private  docuraents  just  alluded  to  have^  aot  a 


nilar  lo  that  of  the  other. 
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the  waOs  of  the  bdldtfigt  of  andatt  tmriM,  like  Pbmpeii,  irticfe.  as 
was  to  be  expected,  most  of  tbem  have  been  preserved,  those  (rom 
other  andent  cities  buried  by  the  eraptions  of  Vesuvius  and  ftom 
Rome  being  very  small  in  number.  All  the  various  dasses  of  these 
inscriptions--puDlic  and  private  adverttsements,  citations  for  the 
munidpal  elections,  and  private  scribblings  of  the  most  diverse  Cand 
sometimes  most  indecent)  character,  one  partly  collected  by  Chr. 
Wordsworth  (Jnscnpiioius  Pompaaaa^  &c,  Londonj  1837. 1846) — 
are  now  arranged  by  Zan^emeister  in  the  CorpmSt  voL  tv.  wtth  supple* 
ment  (some  specimens  m  WIL  1951  sq.),  whence  their  pfciiiiar 
palaeogFaphic  and  epigraphic  rules  may  be  learned.  And,  lastly, 
as  rdatcd  to  some  of  these  advertisements,  though  widdy  differing 
from  them  in  age  and  character^  may  be  mentioiaed  the  so-called 
dip^fdia  amstdariA,  monuments,  m  the  first  instance,  of  the  still  very 
respectable  skill  in  thb  branch  of  sculpture  to  be  found  at  this  late 
period.  They  are  carved-ivory  tablets,  in  the  form  of  ^Mgittaria,  and 
seem  to  have  been  invitations  to  the  solemnities  connected  with  the 
accession  of  high  magistrates,  eqiecially  to  the  spectacles  of  the 
drctts  and  ampoitbeatre;  for  diey.  contain,  along  with  representa- 
tions of  such  qjectades,  the  names,  and  often  the  portraits,  of  high 
functionaries,  mostly  ojf  the  5th  and  6th  centuries.  Since  Gon's 
Wi^-known  work  on  this  dam  of  monuments  (TkesoMnu  velerum 
^iMjpdbtfnMi,  &C.,  3  vols.,  Florence,  1759)  no  oomprdiensive  collection 
ol^them  has  been  published,  but  a  fuDust  b]pven  by  H.  de  Villef< 


in  the  CcMette  ArcMtolopjut  of  1884;  as  specimens  see  CJJm  iL  2699, 
and  v.  8120, 1-9. 
BiBLiocBAPHT.^U  a  "  Tcztbook  **  of  Roman  epfaraphy  R. 


Hdddbei^, 

serious  cntidsm.  J.  C.  Egbert's  Introiuctiam  lo  Ik*  Simdy  ef  Latin 
lusaiPUmu  (1896)  b  designed  for  American  and  English  students.. 
For  Christian  inscriptions  Le  Blant's  Manrnd  d*ipiinjbkie  cMUtmu 
J^apr^  Us  marbrcs  de  la  ComU  (Paris,  1869)  may  stiU  be  consulted 
w^  advantage.  (E.HO.:  \V-  M.  L.) 

OnCT.  the  anglidzed  form  of  the  Late  LaL  imuetum,  )ised 
by  Pliny  in  his  Natural  History  as  the  equivalent  of  the  Gr. 
frroMM'.  Aristotle  had  induded  in  one  dass  **  Entoma"  the 
liz-legged  arthropods  which  form  the  modem  aoological  dass 
oftheHexapodaorlnsecta,  besides  the  Arachnids,  the  centipedes 
and  the  millipedes. '  The  word  was  introduced  to  English  readers 
in  a  transUtion  (1601)  of  Pliny's  Natural  History  by  Philemon 
HoOand,  who  defined  '^ insects"  as  "little  vermine  or  smal 
creatures  which  have  (as  it  were)  a  cot  or  division  betwene  their 
heads  and  bodies,  ss  pismires,  flies,  grashon>ers,  under  which 
are  comprehended  earthworms,  caterpikrs,  &c."  Few  zoological 
terms  have  been  more  loosdyiised  both  by  scientific  and  popular 
writers.  The  definition  just  quoted  mi^t  indude  all  animain 
bdonging  to  the  gronps  of  the  Arthiopoda  and  Anndida,  and 
U.  Aldrovandi  in  De  ammalilms  insoctis  (1602)  almost  contem- 
poraneously distinguished  between  "  tenestrial  insects,"  indud- 
ing  woodlice,  earthworms  and  slugs,  and  "aquatic  insects," 
comprising  anneUds  and  starfishes.  Perhaps  the  widest  meaning 
ever  attached  to  the  word  was  that  of  R.A.F.  de  Reaumur,  who 
"  would  willingly  refer  to  the  dass  of  insects  all  animals  whose 
form  would  not  allow  them  to  be  placed  in  the  class  of  ordinary 
quadrupeds,  in  that  of  birds,  or  in  that  of  fishes.  The  size  of  an 
animal  should  not  suffice  to  exdude  it  from  the  number  of 
insects.  ...  A  crocodile  would  be  a  terrible  insect;  I  should 
have  no  difficulty,  howevtt',  in  giving  it  that  name.  All  reptiles 
bdong  to  the  class  of  insects,  for  the  same  reasons  that  earth- 
worms bdong  to  it." 

The  class  Insects  of  linnaeus  (1758)  was  coextensive  with  the 
Arthropods  of  modem  soologists.  The  general  practice  for 
many  years  past  among  naturalists  has  been  to  restrict  the  terms 
"  InsecU  "  and  "  insect "  to  the  dass  of  Arthropods  with  three 
pairs  of  legs  in  the  adult  condition:  bees,  flies,  moths,  bugs, 
grasshoppers,  springtaDs  are  "  insects,"  but  not  spiders,  centi- 
pedes nor  crabs,  far  less  earthworms,  and  still  le»  slugs,  star- 
fishes or  cpral  polyps. 

For  a  fceneral  account  of  the  structure,  devdopment  and  relation- 
ships of  msects,  see  ARTHSoroDA  and  Hexapoda,  while  details  of 
the  form,  habits  and  classification  of  insects  will  be  found  in  articles 
on  the  various  orders  or  groups  of  orders  (Apteba,  Colboptbka, 
DimntiA,HEinpTEaA.HTMsmopiEaA.LaPiDOPTBaA,N  BuaoPTBEA, 
OaTBOPTBBA,  Tbysanoptera),  and  in  special  artides  on  the  more 
familiar  divisions  (Ant,  Bee,  DaACON-FLT,  Eabwig,  Ac)-  The 
hiKory  of  the  study  of  insecu  is  sketched  under  EinoMOLOGT. 

(G.  H.  C.) 


nSBCnVOBl.  an  older  of  iioii-<«olaiit  placmtti 
of  small  sise,  with  a  dentition  adapted  to  aa  iuect<dieL  la 
neariy  all  cases  these  creatures  are  nocturnal,  and  the  maioEkT 
are  terrestrial,  many  burrowing  in  the  ground,  ■llhniigh  a  few 
are  arboreal  and  others  aquatic  They  have  pbmjrsde  or 
partially  plantigrade  feet,  that  is  to  say,  they  apply  ^  whok 
or  the  greater  portbn  of  the  soles  to  the  groand  when  waJkiag; 
and  there  are  generally  five  toes,  eadi  tcnninatniK  in  a  dsw, 
and  the  first  never  being  oppoasiAt  to  the  othera  in  either  the 
fore  or  hind  limb.  A  full  series  of  differentiated  tnetli,  iadoBan^ 
temporary  or  dedduous  milk-molars,  is  devdoped,  and  the 
cheek-teeth  have  distinct  roots  and  are  crowned  with  sharp  cmps, 
which  in  some  in^tancm  are  three  in  number  and  aixanced  in  a 
triangle.  Veiy  frequently  the  number  of  the  teeth  is  the  typiol 
forty-four,  arranged  as  t.  {,  c.  | ,  ^.  ^, «.  {,  but  oocasiaDaBy  there 
is  a  fourth  pair  of  mdars,  while  the  Incisots  may  be  lednoed  u> 
two  pairs  above  and  one  bdow,  and  the  canine  is  freqocul^ 
like  an  tndsor  or  a  premolar.  The  skull  is  of  a  priumitive  type, 
often  with  vacuities  on  the  paUte,  as  in  maisopiais,  with  a 
small  brain-chamber,  and  the  tympanic  bone  cenetally  ring-Eke 
instead  of  forming  a  bladder-shaped  bnDa;  except  in  the 
African  Petamogale,  davides,  or  collar-bones,  are  ahvmys  prcseai; 
the  humerus  generally  has  a  perf(»ati<»  on  the  inner  side  of  te 
lower  extremity;  and  a  centraie  bone  b  usually  present  in  the 
carpus.  In  the  brain  the  smooth  hemiyhrrcs  are  so  short  as  ta 
leave  the  cerebellum  and  sametimes  even  the  corpora  qoadxige^ 
mina  exposed.  The  uterus  b  two-hocned;  the  placaenta,  so  £v 
ss  known,  b  dedduate  and  discoidal;  the  testes  are  al 


or  inguinal;  and  the  teats  usually  numerous.     The  body  is 
several  instances  b  covered  with  sharp  spines  in  place  of  hair. 

The  great  majority  of  the  Insectivora  are  noctomal  in  their 
habits,  and  their  whole  istructure  Indicates  an  citmndy  bv 
grade  of  organisation,  fully  ss  low  as  that  of  manqiials.  it  h 
noteworthy  that  the  dentition  in  several  of  the  groaps  approo- 
mates  to  that  of  the  extinct  mammah  of  the  Jnnasic  tptodn  (see 
Massupiaua),  and  exhibits  more  or  less  distinctly  the  prinkivc 
tritubercular  type.  Although  the  past  histoiy  of  the  groap  is 
very  imperfectly  known,  it  seems  probaUe  that  the  Insecdvoa 
are  nearly  related  to  the  original  primitive  mammaliaa  steci. 
Indeed,  it  has  been  stated  th^t  were  it  not  for  the  apparently 
advanced  type  of  placenta,  they  mi^t  easily  be  re^rded  as 
the  little  moidified  descendants  it  the  ancestors  of  aaost  other 
mammals.  Probably  they  are  in  tome  way  idafted  to  the 
creodont  carnivores  (see  Ckeooohta),  but  if,  as  has  been  sag* 
gested,  the  latter  are  akin  to  the  primitive  nngnhfri,  the 
nexion  would  seem  to  be  less  ckwe  than  has  been 
supposed. 

Representatives  of  thb  order  are  found  thiuwglmt  the 
temperate  and  trc^ical  parts  of  both  heakphen%,  with  the 
exception  of  South  America  (whne  only  a  few  sinews  hsic 
effected  an  entrance  from  the  north)  and  Australia,  and  exhibit 
much  variety  both  in  oiganixation  and  in  habit.  The  greater 
number  are  cursorial,  but  some  (Talpa,  Cirytorkloris^  Ojasn'iii) 
are  burix>wing,  otheis  (LimnogaUf  Potamoiole,  NoctogaU,  Myogdt) 
aquatic,  and  some  (Tupaiidae)  arboreaL  To  the  great  majocKy 
the  term  insectivorous  b  spplicaUe,  although  Foiamtfak  m 
said  to  feed  on  fish,  and  the  moles  live  chiefly  on  woons.  Not- 
withstanding the  nature  of  their  food,  mndi 
in  the  form  and  number  of  the  teeth,  and  while  in 
the  division  into  indsors,  raninrs,  piemolais  and 
be  readily  traced,  in  others,  foming  the,great  majodly  «f  the 
species,  such  as  the  shrews,  thb  b  difficult. 

In  most  cases  the  brain-cavity  b  of  small  rdative  cupadty. 
and  in  no  instance  b  the  btain-case  devatcd  to  any 
extent  above  the  fsce-line.  The  fscssl  part  of  the  skail  b  1 
ally  much  produced,  and  the  premaxQIary  and  nasal 
developed;  but  the  cheek,  or  xygomatic  arch,  b  nanaQy 
or  defident,  the  latter  being  the  casein  most  of  the 
post-orbital  processes  of  the  faontab  are  fonnd  onfy  in  the 
Tmpoiidae  and  Macrosceiididae.  The  number  of  docal  WBrtefane 
varies  from  13  in  Tmpaia  to  19  in  Comities,  of  lunhar  fnm  j 
in  CkrysocUorit  to  6  in  Talpa  and  Sores,  and  of  caadd 


mSECTIVORA 


tbc  nxlimeiituY  venehne  of  CaMa  to  the  40  or  norc  wtU- 
dcvdopcd  ona  of  UiootaU. 

Tbc  bnut-bone,  oi  aLernum,  it  variable,  bvl  gtoenilly  natro*, 
bilobite  in  front  and  divided  isia  KgmmU.  The  ibonldn- 
IJrdlr  praciila  extreme  adaptive  mpdifirations  In  the  mole,  in 
niatiOD  to  the  uac  of  the  foTe-liialM  itt  burrowing;  but  in  (be 
folden  molei  the  fore-aim  and  fore-foot  alone  become  apeoally 
(DOdified.  In  Uaeroscdida  the  bonei  of  the  fore-aim  are  united 
At  their  lower  ends,  but  in  aH  other  Inaectivora  the  ladiua  and 
nlu  are  diitinct.  The  fore-foot  baa  generally  five  di^ta;  bat 
In  Kkymtiecytn  and  in  one  tpedea  of  OryioriiUi  the  firjt  toe 
h  alBait,  and  in  the  molei  it  ii  extremely  modified.  The  femur 
has.  In  moat  apedei,  ■  prominent  ridge  below  (he  greater  tro- 
chanter proenting  the  characien  of  a  third  trodiaoter-  In 
Tu/tia,  CflUeKi,  Htmianlttci,  Ericxlia  and  SnUnmlim  the  tibia 
and  fibula  are  diitinct,  but  Id  moet  other  genera  united  The 
hind-focit  (omiiU  utually  o(  five  digiu  (rarely  iout  by  teduciloB 
of  the  fini),  and  in  toDie,  at  in  the  leaping  ipedet  {itacmaSida, 
Kiyducyao),  (he  tarul  bona  are  elonsatcd.  The  lom  of  the 
pehna,  ud  eipedally  of  the  lympbyiil  pubil,  viTicl  vlthin 
certain  liraiu,  >0  that  while  in  the  Tvpaiidai  and  Uacmcdididei 
then  ii  a  loDg  aympbyiii.  In  the  Eiinaciidai,  Ctnuiidai  and 
Pclometalidai  it  it  abort,  uid  in  the  Snntidat,  Taifidai  and 


Owiof  to  the  tbniUrily  in  the  chancld  of  the  food,  the 
truly  inaecdvorou*  ipedea,  fonnins  more  than  nlne-tenthi  of 
Ibe  order,  present  little  variety  in  the  itructure  of  the  digeatlve 
organa.  'Die  ttomadi  1*  a  (usple,  thia-walled  aac;  lometimet 
11  b  CnttOu,  with  the  pyloric  and  ooophageal  openbigi  doae 
losether;  the  intotiual  canal  hu  much  the  ume  calibre 
(hnnigbout,  and  vans  finm  three  (in  the  ihcewt)  to  twelve 
tima  (m  (be  bedgebogi)  the  tength  of  the  head  isd  body.  In  (he 
■iboceat  Tufaia  and  the  allied  Utcmicdididat,  which  probably 
feed  on  vcfeuolc  lubstucct  ai  well  u  iosecti  moM  of  (be 
^leriet  poMeu  a  caecum.  The  liver  is  deeply  divided  into  lobes, 
tlw  light  and  left  lateral  being  cut  ofl  by  deep  Guurei;  both  the 
caudate  and  Spigelian  Lobes  an  generally  well  developed,  and 
Ibc  (all-biaddcr,  usually  large  and  ^bulai,  is  placed  on  the 
middie  of  the  posterior  surface  of  the  right  central  lobe. 

All  the  membcn  of  the  order  appear  to  be  highly  prolific, 
the  number  of  young  varying  from  (vo  to  eight  In  the  hedgehog, 
sad  from  twelve  to  twenty-one  in  the  tenrec  The  position  of 
the  milk-^nds  and  (be  number  of  teats  vary  greatly.  In 
Solncdan  there  is  a  single  pair  of  post-inguinal  teals,  but  in 
Dkost  species  these  organs  range  from  the  thorax  to  the  abdomen, 
varying  from  two  pain  in  Gymmitfa  to  twelve  in  the  tenrec. 
In  thegoldea  moles  (he  (boracic  and  Inguinal  teats  arc  lodged  in 
deep  cui  shaped  depresaiona. 

Scxnt-^ands  exist  in  many  iptda.  In  moct  shnws  they 
fccur  on  the  sides  of  the  body  s(  a  ihorl  distance  behind  the 
uolta,  and  their  eiudslion  is  probably  protective,  as  few  carni- 
vorous animals  will  eat  their  dead  boiUes.  In  both  species  of 
Cymtnira  and  In  Petametoli  large  poucbei  are  situated  on  each 
fide  of  the  rectum,  and  discharge  theii  secretions  by  duels,  opening 
Id  the  first-named  genus  in  front  of  and  in  the  U((er  within 
the  margin  of  the  vent-  In  the  tenrec  aimUarly  situated  glands 
diacbarge  by  pores  operung  at  (he  bottom  of  deep  pits. 

The  (kin  Is  thin,  but  in  many  specie*  lined  with  well-develiqied 
■niudes,  which  are  probably  more  developed  in  hedgehogs  than 
In  aay  other  mamm^  In  this  family  and  in  tbe  tenrec  meat  of 
Ibe  spedes  are  protected  by  spines  implanted  in  the  ikln-muKle, 
or  paiuucolus  camosui. 

The  Insenivon  nisy  be  divided  Into  two  gnups.  aaordlnf  to  the 
degree  of  development  o4  Che  union  betvmi  the  two  halves  of  Ibe 
^-'---      The  first  groji 


development  of  (I 


eye-KcLet,  tbc  freedom  ef  tbe  fibula  from  the  tibia  la  the  hlnd-llmbi 

tree-sliTTws  are  extremdy  like  squirws,  altboiigb  they  differ,  cf 
cDunc,  in  lalt  as  vegaidt  their  dentidon.  A  laiie  number  of  sperira 
are  Included  as  the  typical  genua  Tufaii,  which  TangEi  from  nonb- 
eaiten  India  to  the  grnt  Malay  Islands.  In  ibese  animals  the  uil 
ham  a  fringe  of  long  Aain  on  oppoeitB  sides  tbrougliDut  itj  length- 
In  tbe  pen-tailed  tree^hrew  (FMwsmr  Wit),  fig.  I.  tbeoaly  repiv- 
■entative  of  its  genus,  and  a  native  of  Sumatis.  Bonwa  ■nil  ih* 
Malay  Peninsula,  tbe  fringes  of  loog  h 
third  of  tbe  taH.   Then  an  also  dull 


uniformly  shon-ha^cd,  and  tl 


a,  IfrHalf,  tepnented  by  V.  cjUadnra  it  ib* 
so,  bi  the  Fhillpplnea,  and  V.  ttimti,  of  Bomea^ 
or  tbe  round-tailed  tnpaiaa,  la  which  the  (ail  is 


!  second  upper  Indaor  and  tfa 
.If  J '- —  ^-icisor  bdng  prof 


In  Africa  the  tupaias  an  appamitly  represented  by  the  jnmping- 
rewi,  or  dephant-shrews  (so  called  from  their  eloDgated  musxlcs), 
nnituiing  the  family  MatraKilididu.  From  the  Titftniai  (h* 
emhen  of  this  family  are  readily  distinguished  by  the  fact  that  the 
rbrt(Jt1ifrve,inpUceofluvingacomplete  bony  ring,  is  separated 
.  ...t_  _■_.„ iy by  a  post-orbittl  pnicem ol 


Tree-Shrew  IPtStatas  Iwu}. 


e  frontal  bone,  and  .l->  by  the  more  or  las  marV 

edetongatloool 

0  lanui  or  lowtr  ponton  of  the  h.nd-limh;  anot 

«  leature  being 

c  union  of  the  tower  ends  of  the  tibia  and  fibula. 

A.  indicated  by 

after  (be  laahlDn 

Bcibil>,orierboiu,aiid  heute  walk  much  rooteoc 

e  majMiry  of  the  order.     In  the  tyiwal  fen 

lives,  the  dental  formula  la  t.  },t.l,p.  |,  ilj^—,  total  40«4>; 
while  there  an  fit*  toes  (o  eath  loot,  and  the  lower  ends  at  the  radius 
and  ulna  an  united.  In /'cfniJnniiu  (fig.  1)  of  East  Africa,  there  an 
only  four  fmnt-loea,  Aid  the  halrm  on  (be  lowv  part  ti  the  taO  form 
stiff  bristles,  with  nrel'  -  -^ ■--  -■-— '  ' '-  ■-'—  -■ 


molars.  A  lunhcT  nductioa  of  (he  number  of  the  digits  (akca  ptoce 
are  larger  ammal.  with' a  much  kinger  anout,  only  four  toea  to  each 
foot. and  a dcntalformula of  L 1-^ t  i. M. ■.  1,  toul  J6 or  J4. 

Some  of  the  species,  all  at  whkh  an  East  African,  differ  from  the 
member,  of  th*  typical  genu,  by  the  deep  ruiou.  brown  biHead  of 
olivi^Tey  colour  of  lh«r  c™t.     (See  lUB  HMO-SB  MW.) 

being  either  ol  tbe  tyi^  or  a  nodificd 
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TikC  ba  noraenutivn  of  thl>  imiip  uc  the  oola.  or  Talpidai, 
in  vludi  tbc  lovH  todi  oC  Ilw  liEii  ud  fitwU  ue  iuut(d  (Eg  i, 
„..._  <./().  tbcR  ii  ■  daeon  of  Ibe  laui.  the  tynpuun  (onu 
"  ■  bbdda-likc  buUi.    tlw  lycouuk,   or  ekcek-aidi. 

Althou^  ilevdHV  li  CHdplcte,  tbER  it  IB  povic  tyidpfaVBi,  the  upper 
phIui  ut  fivfroapst,  ud  IM  bit  npiiB  iacBOr  it  mafit,  ud  the 
lower  wtictiL  In  habite  tbc  mBJoficy  <it  the  itmHy  *■«  bvrovinf , 
but  m  few  «v  aqiHtici  mod  ill  feed  on  viiiiHl  nbitsnca.  Tor 
diOributiod  u  Limited  ta  the  temperate  regiou  of  Europe  AiU  eod 

and  tbe  fon-Umb«  ere  ftwnJIy  rrwrt  or  loa  modibd  fw  diEsin^ . 

The  Iroe  mold  ol  Ihe  ceaut  TaJpa  vc  the  ^'pical  rrpmmtfltivn 
(A  the  £nt  uMlnulr.  «  Ttlfiitat,  in  which  Ue  clavicle  (Bg.  ],  il.) 
Ud  hnmenii  Ik)  an  vbv  ihHt  ud  bro*d»  while  there  it  ui  tdcli- 
tioul  KUe-like  bane  (fi]  on  Ibe  ianer  lide  of  the  forv-foot.  In 
telpa  itecU  tbc  Gnt  upixr  indnr  it  but  Utlkt  larger  Ibu  the  •econd. 
the  [acc-Cuot  it  very  broad,  end  the  dental  ionnula  it  i  I,  c^  ^  ^. 
P-  I-  I,  or  i,m^  t.   There  are  about  a  dozen  tpedet,  aQ  coiifiocd  to 


lie  of  life,    [o  the  itnjclure  cl  the  ikeQcin  Rriking  departure* 
hin  the  typical  rumiT^lian  Eormt  are  notifiable.   The  fiitt  Armal 

e  from  the  H^md  cervical  vciTebra,  carryii 


b  the  r  — 


apula.     The  Ic 


re  articulated  wiih  it 
i.  beiriE  alu  ' 


'tE;i^, 


thruH  the  tiam  is  far  forwaid  ■■  B>  k 


of  Ihe  Remum,  pceventini  iaioB  of  the  head  dimwarAci    Kit. 
acairdiDgly.  the  nonul  ofBoe  of  the  UcameBt  beiic  kwi.  ii  (Bin 
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ud  iflorA  t  tied  polat  tor  Iha  erl(iiu  ol  the  npcrfidil  cervkal 

Tbc  ilniU  ii  tool,  vitli  riender  zvfinnAlic  Arcbes;  the  oukt  boati 
■n  Ami  sod  o^  bfame  uiuEeJ,  and  III  f rmt  of  ibeD  the  noBtrili 
mn  coolBwd  [ornjiij  in  tubs  (onwl  of  thick  cartilage,  the  antum 
belween  which  bcconH  paniatly  «  wholly  OHi&ed  beneath.  There 
are  7  lefvnl,  I]  donul,  6  lumbar,  6  lacn]  and  lo-tj  caudal  vote- 
bne;  ol  the  donal  and  hiniliu'  thm  nuy  be  one  more  or  kia. 
The  lacral  verttbn*  an  unilnl  by  their  eapauled  and  cooipreiaed 
apiaoaa  procema.  and  (H  the  oihen.  wiib  the  eucptioa  of  the 
arvicaL  are  doady  and  •oBdlf  aiticulaled  together,  ■•  a*  to  ■uppon 
the  powerful  propulaivg  tod  foani^  actiODi  of  the  limlM.  Tb* 
iq>p«r  iDdaon  are  alople  diiaet^dRd  teeth ;  the  canine  la  kmc  and 
IwD-moced;  then  lollov  thnv  ■unequal  cooiod  premoUrii  ud  a 
foarth.mdchlarter.aadlikeacanincj  thne  aiv  uicccvkd  by  three 
mctaa  With  W-ahaped  cuu.  Id  the  lower  >ew  the  (line  inoaora  on 
each  vde  an  liq^tly  amnller,  and  ilant  more  lofwirdi:  dote  behind 
Uwmii  a  (ODthwhkh,  though  like  then,  bum.  Iron  in  pohliB  In 
[not  of  the  upper  culne,  M  couidered  ai  the  caainei  bddiid  it, 
but  eeiarated  tqi  aa  iatirval,  b  (  large  double-raoled  conical  Modi, 
the  fint  preaular:  the  thnt  foUowing  pmnglnn  are  Ute  the  cone- 
MMMiding  teeth  afaove,  but  mailer,  ud  nn  mcccedcd,  a*  above^  by 
the  three  adara.  See  MOLI. 

In  the  other  Bembera  d  the  ralpteii,  whid  aic  North  Ametkan, 
the  fint  upper  indHX  ia  mud  taller  than  the  aecaiid.  llHy  Indude 
tbe  euiiouiitar-noied  mole  (CnMan  criilaM},  which  hu  the  I 
Kfiea  ti  u  teeth  nnd  a  lefiei  ol  Seihy ■" ■"  • 


Among  the  mere  tyjicnl  Uyct^nai.  irentioo  may  be  made  erf 
DyruraJrm  fihrtorii,  tnm  Japan,  npreeenthig  a  genua  by  itaetT: 
DcailT  allied  to  which  an  the  ahrew-inolea.  aa  irpnaented  by  the 
■■nail  and  h»i-tailed  Uratruknj  ol  Japan,  with  inoua  I  and  prr- 
■nolaf.  t.  end^I/-  (JVcwiTrichu)  tOiiiol  tforth  AmeHca.  Id  wfich 


niStK! 


Tlw  typical  repreienuilm  of  the  lubfiniily  are  the  two  Eui 
dnmana.  Mmtlt  jmkaU  and  M.  pynmtua.  which  an  aqu 

hahm  and  have  the  icet  webbed  and  the  fvll  BCnei  cf  44  - 

The  fanner  ■•  by  Far  the  larni  member  of  Iht  whole  family,  ili  toUl 
length  bring  nbnil  16  ia.  Ita  long  pcd»«ia-like  mout  pnjecti  Ear 


e  dental  fornuila 
kmily  are  the  two  Europenn 


beyond  the  1 

the  baas  of  u_  0.1 


of  the  Dppet  lip;  the  toe*  an  webbed  aa  far  an 

maac  lu  inu  cooHma  of  vvioLia  aquatic  iniccta.  M.  pyrtniita, 
living  in  a  wmilar  manner  in  the  I^Tenfea,  ia  Dudl  amaUer,  fau  a 
cylindrical  tail,  and  1  relatively  long  hiduI. 

The  Shrew-nucF,  or.  ihsrtly,  ihnwi  lSirid4ai),  an  doidy  related 
(o  the  TilpUat,  with  which  Ibcy  an  cauKcted  by  menna  d  aonw 
cf  the  iubfainily  MyotaUiHt,  They  nie,  however,  di^  -^ 
tinruiihcd  by  the  ling'Gke  tympuiic,  the  IncoDpleteDean 
of  the  lygomttic  aich.  the  tubercular  eectorial  type  lA  uppel  Bwlar, 
the  twcHcuiped  Grit  upper  Indaor,  mid  the  fcrnrd  direction  of  the 
correapooding  lower  todth-   Aa  a  rule  they  are  tetreatrial,  but  a  few 

The  dentition  (^  j)  li  diaaeyatie,  and  aHorda  one  d  the  chief 

ihray*  ax  fanctjoonl  teeth  on  each  -_ 

•ide  of  the  kiwec.taw.  but  In  ■> ■'^ 


lower  jaw  they  an 
tict  hofiBotatly  (c 


the  lip..    Behind  tat  bit  uppa 


'variable  nuuEa  t  '  '  L 

aaall  teeth,  of  lAkii,  when  all  *'■* 

developed,  the  fint  two 

_   .V.  .i.i_i  .1 1~    ,.j  ..  .  shrtw-mouie  tS«rB-imi»- 


daora,  the  thid  the  cudne,  and  of  *  &■— 

the  neact  two  pcemoiui;     behind  paeii);    .,  ^^^  ,.,.    ., 

Iheee.tnbi,are4aut  larger  teeth,  irf  the  upper  jaw  ii  the  taiii 
which  the  front  one  Ii  the  laM  and  p-iw  the  thm  jmnola.  _ 
prcfluolar,  while  ^e  other  three  an  behind    which   an   the '  three 
molara,     Thua  we  have  in   the  molan; 
typical  genu  5grei(fig.  J)  the  dsital  the  ko 
fcnnoUi  ri.  I,  c  1.  M.  ■.  I,  total  dnOt  R 
j»,  or  twenty  uppa-  and  twelve 
UnTi  leeih.   The  lower  ' 


the  number  of  the  upper 


frsK. 


>hfch  the  formula  i><: 


already  aUIrd,  la  ccmicant,  but 

^..  _.a  fnnn  the  above  maximum  of 

d  fourteen  in  Dipiometoien  and  A  numortL 
■■ -.3.    Froc---- 


fourth  upper  tooth  to  the  premaxalD-niaiUaiy  lutuie  it  baa  been 
■uppoied  that  ihRwa,  Eke  many  polyprModont  manupialt,  have  four 
pain  of  upper  inciva:*;  but  ihu  ia  improbably  and  the  formula  la 
accodingly  bcre  taken  In  folkrw  the  ordinary  placenta]  type. 

Shrewi  nay  be  divided  Into  two  aectiona.  accenting  ai  to  whethei 
the  teeth  an  tipped  with  brownUh  a-  reddi^  or  an  whdly  whit^ 
the  former  group  coudtuting  the  .Soriciiui  and  the  latts  the 
OsadviHW 

In  the  led'tipped  group  ia  the  typical  genua  Sorts,  wfairh  nngn 
over  Europe  and  A^  oDcth  of  tht  Himalaya  Mountaini  to  Nvth 

H.*'™M™Sli^*mouieCS»rHO«w™| 


ind  the  apenun  of  the  gena 


World,  and  the  North  An»i 

KtafMw'd^laata  Ind  S.  .  _ 

fringeiof  lonihainontheftet,  ■ndareaquiticin  haNt.  Thelaller 
hai bHn  made  the  type  of  the  genui  NeoHm.  but  wch  a  diflinction. 
acnudirg  to  Dr  I.  E.  Dobeoi.  it  unntmaary.  The  lanie  authority 
libewiae  iqecti  the  icparalion  (f  [he  Moith  American  5.  brndirri  aa 

5.  patwiruind  the  umMrial  ipcrind  the  genua,  differing  Iron  the 
former  In  the  ahiencc  c4  wdl^fined  fringatoIhedigirK.bi]t  aertv- 
ing  with  It  ckady  in  dentition,  in  the  large  liie  cf  the  inln-ofbilal 
foramen,  and  in  the  remarkable  ahortneae  d  the  mnguUr  proceaa 
of  the  lower  jaw.  In  India  and  Burma  the  plan  of  Sortx  i>  liken 
by  5iml(iifiii.  in  which  the  upper  leeth  an  genfrally  18.  allhoujh 

Ihevmt'after  Ihelaihiond  themnniHreniemanimala  The  latter 
feature  occun  in  the  North  Amerjcan  Blariita,  which  iicharaclcriin] 
by  tbe  tninorion  of  the  upper  part  d  (be  tar  and  (he  •bott  tail,  tha 
number  d  upper  teeth  being  30  or  iS.  Ansthn  American  gcnut, 
NMtumt,  In  which  the  tnrlt  well  devdoptd  and  ihetaO  medium, 
baa  only  16  upper  teeth.  From  all  the  real  cf  the  nd-toothed  group 
the  waler.ihrew,  Knmyi  (or  Cniufta)  feiim,  d  Europe  and 
aacthen  Asa.  diBeri  by  Ib(  fringe  of  fooghain  on  the  lower  aurfacc 
o(  the  tail:  the  number  of  upper  teeth  bang  ig. 

In  the  white-loothed.  or  croddutine,  group,  the  imall  African  genua 
litBiam.  which  hai  either  18  or  30  upper  Ireth.  includnlorg- 
talled  and  latge-nnd  ipecie*  in  which  the  aperture  d  the  genmtive 
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o  Eimpe,  ACL»  u 


■  tar^lwi  uc  1«l  cGi 


•r!^^> 


fed  with  nut  ud  kburt  hain,  there  an  ud  EUoda 

,-. IDOf  miuhy  nuid,  And  the  number  iJ  iippa  teeth  u  16 

isTSlWMHtrWM  fwIcMfu  of  the  Kirihii  eteppei.  hu.  <»  the 
„-jcr  huui,  ODiy  14  upper  teeth,  and  is  fiixtlia  choractniad  by  the 
Dodentely  kuf  tail  ud  the  huiy  nles  of  the  hLod-leel.  Anatha- 
(enut  u  rqnesented  by  the  Hbetan  j<iiim»m  tfiuiiH^.  which  hSB 

■brew,  uid  Eh  upper  teeth,  the  (onner  chuadeiizetl  by  the  ■maD  but 
perfect  encRial  can.  (ml  the  litter  (Se.  6)  by  the  ibaeace  g(  the  nn 
and  pmence  of  ■dbciivg  diiki  oa  the  iicl. . 

It  will  be  teen  that  Ibe  nd-  ud  the  while-Ioalhed  Kcio  h»e 


of  the  fuuly  intc  the  two 

than  oa  eeienlal  dilTereao 

Frodi  the  ihrewt,  the  hedEebogi  and  EyiiiqDimi,'or  nt-«hrewa, 
cdiectively  (ominf  the  (amilr  Ertuoutdae  differ  Arvctunllj^  by  the 
broAder  rug  made  by  the  tyn^Hiuc  the  cotuplete  lygonutic  aich, 
the  fiveoiHped  bnjad  upper  molan.  aad  the  prwoce  ol  a  ibort 


Fig  is. — Tie  Tbelan  Wi  «  ihrew  CftKIii(ii<i  tit^ia), 
Hibic  ■VDiphysL    At  the  preacnt  day  they  are  an  ercluiively  Old 
hedgehoji.  with  ibe  one  « 


.    BSeth! 


i^b'"'thd! 


Tpresented  by  ("^er  a  mre  of  occiee, 
c,  Africa  and  the  E^eater  pan  of  A»a, 
r,  Ceylon.  Burma.  Sian.  the  Malay 

ur  of  gpinea  covering  the  upper  nr^ce  ajid  ddin 

..  baltptotectedooaUiIdcibythetetiuieiitheikiiiofcbe 
a.,.^^  ..,.jf  brodght  dowDwvda  and  iAvardi  over  the  head  and  taU 
■I  aa  to  include  the  limls  by  the  actioa  of  •Pcdal  muKlei. 

Corioinly  MOd|h  the  Europeaa  bcdgebof  ^  n(»p«»)  is  the  moat 
abRrant  ipedea,  differing  fmn  all  the  leB  in  the  peciiliarly.ihaped 
and  Bin^rooted  third  upper  iodsor  and  fint  prenular  (%.  7,  A). 


Ihebodyi  1 
ifonnolab 


.    The  deatidoa  of 


ie  iDDg-eaivd 


premolar.  ■ 


babty  th 


.  variable  size  and  poiitiofl  of 
very  inuU,  eitenulud  decld 


The  piembcn  of  the  Kcood  tubfamiiy.  Cymnvinai,  are  m 
|e»  rat-like  snimaU.  confined  10  Ihe  Malav  coumriea.  and 
^^  di^iinguithed  from  Il>e  hedB^^hooi  by  the  absence  ol 

■*"*'  varuitie&inlSrpalatr,  andhavealongand  narrow  | 
The  typical  jcpicseniative  of  ihr  family  is  the  ereater  rat-i 
or  greater  gymnura  {pymmtn  rafflai)  a  CRfltnre  whicli  may  bi 


teeth;     and  ii 


iBjipmyi  ndlail.  la^It 


Pliili^H*  Ibe  pDUi 
foot,  die  tail  boog  Ulo 


the  Malay  Pcoiiuula  to  Java  and  Svan 

may  be  tither  sepantcd  ot  united  at  the  lowe 
deiceot  of  the  teslea,  eicefC  io  Sofnudn; 
aymphyiia  is  focnied  by  the  juBctioo  of  the  p 
phyiei:  afid  the  upper  toolan  are  meraUy  ir 
trianBular.  with  three  culpa  arraDged  in  a  V. 
[amily,  Fsl^KHfoMar.  ia  repreaented  by  tl" 
seJn  gl  the  liven  of  WcM  Alnca  (fig.  8).  din 
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the  abdomca.  la  tlw  tnorr  Ivpi^  mnnben  of  IbB  Eunily  tbe  tibi* 
■ndAbuLaanHpantcvKl,  uinhfldEcbovi.ipiiiainnqii^ed  with 
the  fu.  Tbe  mtt  or  gmt  tcnm  [CinUilu  KanJitMi).  alsiw  repn- 
■entlng  the  typtol  icaiu,  bu  the  itnul  [onDull  i.  ^"f ',  c  ) ,  p.  |. 
M.  f-^-J-  tot*]  38,  v>-  43  or  44-  Tlw  louitti  lomr  aolu,  whea 
drvFlopcJ.  dcH  not  apptmi  tttt  lile  la  life.  Of  the  lone  ud  ihup 
canin».  (he  lin  oE  the  lower  pair  AK  Rceivtd  IjUD  pita  m  the  upper 
i*«  Uc-  »)-    Tbi  CRUUR  inm  u>  «  koflh  d 


■ifnubj,  w  diftiMEuiibfld  by  the  per' 
ncinr  ud  tbe  lonn  of  tbe  ilniD.    Tlie 

imaller  ttun  tbe  Cleat  temec-  aad  inliw  m 

in  the  body.    Tbe  hedcehoc- 


covered  with  clo«e-iet  ipue*^    Tbe  Itdti  bonee 

tbin  in  tlv  pfeceding  ftenen,  aad  the  fint'upper  looun  ve 

uu  f  nju  the  ilight  dcvrlimnHnt  ol  Uw  cvtvieout  nuicla  com 
with  iho*  o(  tbe  hedgeboc.  it  would  ■era  thu  tbeae  cm 
cvuvt  roll  themidvct  coDplctely  into  b«U»  in  bednboff-fai 
A  Komd  tpcMi  of  ihb  RdUh  Encmlia.  {£c*Jn<^f)M?airCbii 
io  place  of  tbrce.  ptin  oF  moUn.  Ihu^  redudiw  the  toti]  numl 
teeth  to  3J-   Moreover,  the  eyBoniJlictniheBai  the  tkullue  A 
to  mere  tbreadi-    Here  should  perhaps  be  (daced  G€agait  an   . , 
•null  Iorb-^^iIb'  Mmleujy  iiurdivDrGr  with  34  teeth,  mod  no  nine 
tbe  libia  ud  bbuU  being  lepinte.     It  hu  been  clued  la  tl 
ftitmfi<4ai.  but  Inm  it*  babitit  Mich  *  relemxc  it ' 


.  lo— Skull  of  [be  LoMt  TnrK  (HnuMMu  ipimtni). 


The  ibeeaoe  of  ^nei  coupled  with  It 


Ik  in  ippewice,  but  hiavc  tailt 


_r ■ — -T»»  which  enc* 

□4  MadJipecAT.  HT  Kinewbat  mok-lili „ *  —  — -~- , 

of  cDMHierable  lentth.  1  n  tbe  typitAl  O,  JkM  the  fov-teel  ue  6v«- 
tcpid,  but  in  0.  litraJarljlmi  the  nuinber  o(  fiDM  difiu  it  reduced  (o 
loor.  TIk .long-tailed  Inm  (VicivfDli)  m  repreaented  by  fully 
halt  ■  duM  qniea  vitb  lailt  of  great  lenfthi  Ibal  appenaaie  la 
the  trpiali/.Inrtriiidati  being  more  than  double  Ibc  tiiigtb  el  the 
bead  and  body,  tad  comainiBg  do  (ewer  than  forty-tevca  irertebnt- 
Tbe  teach  ^n  fencrally  tiiaiur  to  Ihoia  of  Cnlftu,  but  are  not 
W*ctdialradt;  thtir  avnbo  bclD(  i.  |, «.  1,  p.  i, «.  {■  UUl  40.  or 


tbe  tame  at  la  OrjtaritU).  Finall;^  LaimataU  nurtiitiu,  a  crealuie 
about  the  tiie  ol  a  black  ml,  hu  wri>bed  toei  and  a  latenUy  con- 
preiaed  tail,  evidently  adipted  lor  twimming.    See  Tasaac. 

«ii.i.-< ^nativeaolMadagatcar.    Ithaabeentuggetted. 


the  gcofrapbical  pcaltiona  of  tbe  two  gitiupit 

1  that  it  aeemi  (Hefeiable  to  awaii  lunbcf 

J-  ~— tipiing  tlie  two  IO  a  lingle  lamily ;  and 

acconUngly  be  Tetained  [or  the  Weit 

— ^ich  iook  liVe  huge  loii|-noied. 

and  fibula  leparale.  and  the  tame 

__±  of  Ibe  two  ipedet  (wliii^  differ 

d  tbe  quality  of  the  fur)  baa  *  long  cylindrical  uwut, 
d  naked  tail.  feM  formed  lor  rununi,  and  the  body 
■  ' '  -.    .Tbe  poBlion  g<  the  t»H  on  the 


Tbe  latl  faaiily,  Clry5«UinAu,  Ii  repmen 
molet  of  Soutb  and  Ean  Alriis.  which  difler  ln>n 
S^itiudonlidct  by  tbe  developmem  of  a  bulL 

ixulfithe  libia  hnd  bbula  being  lepantFp  and  t 
phytit  of  tbe  pelvia  formed  merely  by  ligament 
CDOttrictedaciwIbcorbitt.  Tbe  tiatt,  whicb  an 


1  by  therOden 
tie  CnUdi^itnd 
■"  'be       -..^ 


Fio.  I).— A  Coldea  Uole  (Or^iacUrni  tManrtdrii)  rtduod. 

reait  and  In  the  gnda,  are  situated  in  ihaHow  depreHooi,    fin 
mm  buiicd  inule  lur,  — "  ■"- ''  "■ ■■  ■"-  -"-■- 


tbe  lur,  and  the  eyra  concealed  r 
(d  H^  praiUed  wllb  powciful  ell 
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in  the  faaliion  of  the  mole,  but  it  is  interesting  to  note  that  the 
skeleton  is  modiSed  for  the  same  purpose  in  a  manner  ouite  diffeient 
from  that  obtaining  in  the  latter  animal.  These  animals  derive  their 
name  from  the  metallic  iridescence  of  the  fur  of  most  of  the  species. 
In  the  more  typical  species  the  dental  formub  is  the  same  as  in 
MicroKoIe,  that  is  to  say,  there  are  40  teeth.  In  other  spedes.  which 
it  has  been  proposed  to  separate  as  AmblysomuSt  there  are,  however, 
only  36  teeth,  owing  to  the  absence  of  the  last  pair  of  molars.  The 
group  is  evidently  nearly  rdated  to  the  Cenktidae—vaoet  nearly 
perhaps  to  the  OryuoricOnat* 


PotsS 

Some  years  ago  Dr  F.  Ameghino,  of  Buenos  Aires,  described  from 
the  Tertiary  formation  of  Sanu  Crux,  in  Patagonia,  the  remains  of  an 
inaectivore  under  the  name  of  Ntcrolates.  The  occurrence  of  a 
member  of  tlie  Insectivora  in  these  beds  is  remarlcable,  since  this 
group  is  represented  at  the  present  day  in  South  America  only  by  a 
shrew  or  two  which  have  wandered  from  the  north.  Dr  Ameghino 
expressed  his  belief  that  the  extinct  Piatagonian  insectivore  was  neariy 
related  to  the  golden  moles,  and  although  this  opinion  appears  to 
have  been  withdrawn.  Professor  W.  B.  Soott  states  that  be  is  con- 
vinced of  the  dose  affinity  existing  between  NecroUstes  and  Ckryso- 
cUoris.  Although  this  view  may  not  be  accepted,  it  must  be  re- 
membered that  It  represents  the  opinion  of  a  palaeontologist  who 
has  had  better  opportunities  than  most  of  his  fellow-worlcers  of 
fonning  a  trustworthy  jucfement.  So  convinced  Is  Dr  Scott  of  the 
dosencas  of  the  rdatiooship  between  NecnlesUs  and  the  golden 
moles  that  he  regards  it  as  renderins  probable  the  former  existence  of 
a  direct  land-connexion  between  Ainca  and  South  America.  There 
b  no  reason,  he  says,  to  suppose  that  the  track  of  migration  ootdd 
have  been  by  way  of  Europe  and  North  America,  for  no  trsoe  of  the 
group  has  been  found  anywhere  north  of  the  equator.  This  supposed 
connexion  between  Africa  and  South  America  in  Tertiary  times  has 
often  been  sugi^ested,  and  b  supported  by  many  indepeiodent  lines 
of  evidence;  and  the  presumed  affinity  between  the  two  mammah 
here  referred  to  adds  to  the  woght  of  such  evidence. 

The  discovery  in  the  Oligocene  Tertiary  deposits  of  Dakota  of  the 
remains  of  a  qiedes  of  hed^hog  b  a  fact  of  great  interest,  for  the 
hedgehog-tribe  (firtimctsdM)  b  at  the  present  day  an  exdusively 
Old  Worid  group.  The  discovery  of  the  fosal  American  spedes. 
which  has  been  made  the  type  ot  a  new  genus  under  the  name  of 
Prolkerix.  serves  to  strengthen  the  view  that  the  northern  countries 
of  the  Western  and  Eastern  hemispheres  form  a  angle  zoological 
r^on;  and  that  formerly  there  was  comparativdy  free  communica- 
tion between  them  in  the  ndghbourfaood  of  Bering  Sea,  under 
dimatic  oonditioos  which  permitted  of  temperate  forms  passing  from 
<Hie  continent  to  the  other.  As  might  have  been  expected,  remains 
of  hedgdiog-like  mammab  have  been  obuined  in  the  Tertiary 
deposits  of  Europe.  Among  these,  PalaeoeriHoeeus,  from  the  Upper 
Ohgocene  of  France,  seems  scarody  separable  from  the  existing 
genus.  JVecr^fyiNiitinu  (JVinirogymfitirtu)  from  the  Lower  Oligocene, 
of  the  same  country,  appears  to  be  allied  to  HyUmys^  which  is  itself 
the  most  generalised  of  the  family,  so  that  the  extinct  genus,  of  which 
CalmxotkiriMm  b  a  synonym,  may  represent  the  ancettral  type  of  the 
Erinacndae.  ThegcnusGa/^rtt,orlAiilJbaiHrfib«nitOT,oftheCHigocene, 
which  has  the  typical  series  of  44  teeth,  a  bony  ring  round  the  orbit, 
and  conjcnnt  tiou  and  fibula,  luis  been  regarded  as  representing  the 
Tupaiidae  and  Macroscdididae,  but  b  more  probably  referable  to 
the  ErinaceidiUf  bdi^  apparently  akin  to  GymMvra.  The  moles  are 
represented  in  the  French  Oligocene  by  Ampmdoaolhtrium  and  in  the 
Miocene  by  Talpa^  while  in  Uie  North  American  eariy  Tertiary  we 
have  the  primitive  Talptams.  Shrews  are  also  known  from  the  Lower 
Oligocene  upwards  both  in  the  eastern  and  western  hemispheres. 
Of  the  Lower  Eocene  Adapisortx,  with  the  typical  22  tower  teeth, 
Adapisoriadus  and  OrOuupidoOienum,  all  from  France,  the  affinities 
are  quite  uncertain.  The  American  Oligocene  Leplictis,  with  i.  2, 
c.  I,  ^.  4,  M.  3  in  the  upper  jaw,  and  Ictops,  with  i.  f,  c.  I.  p.  |,  m.  |, 
may  be  insectivorous  mammals,  with  affinities  to  the  creodont 
Carnivora.  It  b,  indeed,  probable  that  not  only  b  there  a  rdationship 
between  the  Creodonu  and  the  Insectivora,  but  also  one  between 
the  latter  and  the  MarsupiaUa,  so  that  the  marked  similaritv  between 
the  cheek-teeth  of  the  insectivorous  ChrysodUoris  and  the  Marsupial 
Notorydes  may  be  due  to  genetic  rdationship.  That  the  bau  and  the 
flying-kmur  are  descendanu  of  the  Insectivoca  cannot  be  doubted. 

BiBUOGRAPHT. — Q.  E.  Dobsou. "  MoQonai^  of  tl»e  Insectivora'* 
(London,  1883-1890);  W.  Leche,  "  Zur  Morphokigie  dcs  Zahn- 
systems  der  Inaecuvoren,"  Anaiom.  Anteifn  (xuL  i  and  514, 1897); 
C  J.  Fonyth-Major,  "  Diagnoses  of  New  Mammab  from  Mada- 
gascar," i4iiii.Jf  of.  JVa/./fM/.scr.6. vol.xviii.pp.3i8and46i  (1896): 
A.  A.  Meams,  "  Uescriptions  of  New  Mammab  m>m  the  Philippine 
Islands."  Proc  V^.  Museum  (xxviii.  435, 1905).  (R-  L.') 

mSECTIVOROUS  PLAHTS.  Insectivorous  or.  as  they  are 
sometimes  more  oonectly  termed,  carnivorous  plants  are,  like 
the  parff^Ttf,  the  dimbers.  or  the  succulents,  a  physiological 
assemblage  belonging  to  a  number  of  distinct  natural  orders. 
They  agree  in  the  extraordinary  habit  of  adding  to  the  supplies 
of  nitrogenous  material  afforded  them  in  common  with  other 


plants  hf  the  sofl  and  atmo4>here.  by  the  caiAnve  and 

tion  of  insects  and  other  small  animak    The  ouioos  aad  varied 

nwdumical  arrangements  by  wfaidi  these  supplies  ol 

food  are  obtained  and  utilised  are  described  WKier  the 

of  the  more  important  fdants. 

The  best  known  and  most  important  onler  of  ii 
plants — ^Droaoaceae — ^includes  dz  genera:  ByUis, 
Drosva,  DroMpkyUum^  Aldraoanda  and  Dionaea,  of  ^ndi  Che  fast 
three  are  monotypic.  f.e.  indude  only  one ! 
ceae  amtain  the  genera  SarraceMia,  DariingUmia,  HeUat 
while  the  true  pitcher  plants  or  Nepenthaceae  auiast  o£  the 
single  large  genus  NepaUkes,  These  three  ordexs  are  doadj 
allied  and  form  the  series  Sarracenialesof  thefree-petaOedi 
(Choripetalae)  of  Dicotyledons.     The  cnrions 


Ceph^chufottictdaris,  OHnprises  a  separate  natural  order  Crpinhv- 
taoeae,  dosdy  allied  to  the  Sarifnijgafeae.  Finally  the  gesea 
Pinpiadat  Utnadona^  Cenlisea  and  Pdypcmpkdix  bdoqg  to 
the  gamopetalous  order  Lentibnlatiaceac 

While  the  laige  genus  Drostra  has  an  aO  bat  world-wide 
tion.  its  congeners  are  restricted  to  wel]-<iefiiied  and 
parativdy  small  areas.   Thus  Dro»pkyOt 
and  Morocco,  Byblisiatxo''"'  *-—••- 
b  found  in  Queensland,  in 

explained  by  its  aquatic  habit.  Dumam  b  lesuk-ted  to  a  few  lofahiirs 
in  North  and  South  Carolina.    CtfikaUims  txcan  only 
in  Western  Australia.  Hdiampkara  00  the  Rotaima  1 
VenesueU,  DarUnglUmia  on  the  Sbm  Nevada  of  Califocaia.  aad  \ 
tluee  genera  too  are  as  yet  moootypic;  of  Sarr 
there  are  seven  known  species  scattora  over  the 
North  America.   The  forty  apedes  of  Nefemika  are  mosdy 
of  the  hotter  parts  of  the  inman  Arcfaipehgo,  but  a  few 
Ceykm,  Bengal,  Cochin  Chlna^  and  some  even  oocnr  i 
Australb  on  the  one  hand,  and  in  the  Seychelles  and 
the  other.   Pitunaada  b  abundant  in  the  north  tenpentc : 
ranges  down  the  Andes  as  far  as  Patagonia;  the  350 
Utrtcularia  are  mostiy  aquatic  and  some  are  found  ia  all 
regions:  their  unimportant  congeners,  GemHsta  and  Ps  __      _ 
occur  in  tropical  America  and  south-western  Anstnfia  mp«"ii%rfy. 
It  b  remarkable  that  all  the  insectivorous  plants  agree  ia  — •-'*-^-= — 
damp  heaths,  bogs,  marshes  and  similar  dtuatioos 
abundant,  but  where  they  are  not  brought  into  oe 
plenteous  supply  of  inorganic  nitrogeaoos  food  as  are  the  soots  of 
terrestrial  plants. 


IMSEIir,  a  town  of  British  In^  m  the  Haathawad^jr 
of  Burma,  xo  m.  N.W.  of  Rangoon;  jiop,  (igox)  SSSO-  It  is  aa 
important  railway  centre,  containing  the  prinirSpal 
of  the  Burma  railway  company,  also,  a  govtrameBt 
ing  school,  a  reformatory  school  and  the  laiyest  gaal  ia  the 
province. 

INSOHNUl.  or  deprivation  of  sleep  (LaL  jswaj),  a  cwmBiriQ 
and  troublesome  feature  of  most  illnrawn,  both  acate  and 
It  may  be  due  to  pain,  fever  or  cerebral  eadtemcat,  as  ia  < 
tremens,  or  to  organic  changes  in  the  brain.  Ilie 
when  fa3ure  to  sleep  occurs  in  connexion  with  a  dcfinile 
b  part  of  the  treatment  of  that  illness.  But  there  b  a 
sleeplessness  not  occurring  dnxxng  illness  to  which  tht 
"  insomnia  "  b  commonly  and  conveniently  appScd.  It 
not  be  confounded  with  occasional  wakcfulMss  caaaed  hy 
minor  discomfort,  such  as  Indigestion,  nor  with  the  * 
nights"  of  the  valetudinarian.  Real  insomnia  "■-*»*■  ia 
the  prolonged  inability  to  obtain  deep  sufficient  in  qoaatxtj  and 
quality  for  the  maintmanre  of  health.  It  is  a  cnndkiaa  of 
modem  urban  life,  and  may  be  regarded  as  a  malady  ni  itadi 
It  b  a  potent  factor  in  causing  those  ncrvooa  fareakcSowBs 
ascribed  to  "  overwork.*'  It  may  oocnr  as  a  seqad  to 
exhausting  Alness,  notably  influensa,  whidi  affects  the 
system  long  after  ooov^esccnce.  But  it  very  oftca 
without  any  such  cause.  Professional  and  btwinrw  ncs  axe  the 
most  frequent  sufferers.  Insomnia  b  comparatively  laia  ameag 
the  poor,  who  do  little  or  no  brain  wwk.  It  may  be  hivqi^ 
on  by  some  exceptional  strain,  by  long-contxniied  wvaiy,  or  by 
sheer  overwork.  The  broad  pathology  b  simple  cnnqgih.  It  hia 
been  demonstrated  by  exact  observations  that  ia  deep  the 
blood  leaves  the  brain  automaticaDy.  ThefimctJoBisthythBacal. 
like  all  the  vital  functions,  and  the  mechanism  by  arUch  it  a 
out  b  no  doubt  the  vaso-motor  ^stem.  wUdi 
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the  coDtraction  and  dilation  of  the  Uood-veaaeb.  In  sleep  the 
vessels  in  the  brain  automatically  contract,  hot  when  the  brain  is 
nwking  actively  a  plentiful  supply  of  blood  is  required,  and  the 
vessels  are  dilated.  If  the  activity  is  carried  to  great  excess  the 
vessels  become  engorged,  the  mechanism  does  not  act  and  sleep 
IS  banished.    In  insomnia  this  condition  has  become  fixed. 

When  a  breakdown  has  happened  or  is  pending  the  only 
treatment  it  complete  rest,  combined,  if  possible,  with  change  of 
air  and  scene;  but  if  the  mischief  has  gone  far  it  will  take  very 
long  to  repair,  and  may  never  be  repaired  at  all.  In  no  matter  of 
health  is  the  importance  of  **  taking  it  early  "  more  pronounced. 
Delay  is  the  worst  economy.  A  few  days'  holiday  at  the  com- 
mencement of  trouble  may  save  months  or  years  of  enforced 
idleness.  Sea-air  sometimes  acts  like  a  charm.  But  if  it  is 
impossible  to  give  up  work  and  leave  worry  behind,  even  for  a 
short  time,  sleep  should  be  carefully  wooed  by  every  possible 
means.  In  the  first  place,  plenty  of  time  shouM  be  devoted  to 
it,  and  no  chance  should  be  missed.  That  is  to  say,  the  night 
should  not  be  curtailed  at  either  end,  and  if  sleepiness  approaches 
in  the  daytime,  as  it  often  does,  it  should  be  encouraged.  It  is 
better  to  lie  still  at  night  and  try  to  sleep  than  to  give  way  to 
restlessness,  and  a  few  minutes  snatched  in  the  daytime,  when 
somnolence  offers  the  opportum'ty,  has  a  restorative  effect  out 
of  all  proportion  to  the  time  occupicxi.  Then  all  accidental  causes 
of  disturbance  should  be  avoided.  Lights  and  sounds  should  be 
excluded,  comfort  studied  and  digestion  attended  to.  Fresh  air 
is  a  great  help.  As  much  time  should  be  spent  out  of  doors  as 
possible,  and  exercise,  even  to  the  point  of  fatigue,  may  be 
found  helpful.  But  this  requires  watching:  in  some  cases  bodily 
exhaustion  aggravates  the  malady.  A  little  food  (eg.  a  glass  of 
hot  milk)  immediately  before  going  to  bed  is  useful  in  inducing 
sleep,  and  persons  who  are  apt  to  i^ake  in  the  night  and  lie 
awake  for  hours  may  obtain  relief  by  the  same  means.  Hypnotic 
drugs,  which  have  greatly  multiplied  of  late  years,  should  only 
be  taken  under  medical  advice.  The  real  end  to  aim  at  is  the 
restoration  of  the  natural  function,  and  the  substitution  of 
artificial  sleep,  which  differs  in  character  and  effect,  tends  rather 
to  prevent  than  to  promote  that  end.  It  ts  often  possible  to 
induce  sleep  by  rhythmic  breathing. 

nSPIBATIOlf  (Lat.  ins^rare,  breathe  upon  or  into),  strictly 
the  act  of  drawing  physical  breath  into  the  lungs  as  opposed 
to  "expiration."  Metaphorically  the  term  is  used  generally 
of  analogous  mental  phenomena;  thus  we  speak  of  a  sudden 
spontaneous  idea  as  an  "  inspiration."  The  term  is  q)ecially 
locd  in  theology  for  the  condition  of  being  directly  under  divine 
influence,  as  the  equivalent  of  the  Greek  6eomftiMrrla  (the  adjec- 
tive Mmiwrof  is  used  of  the  Holy  Scriptures  in  a  Timothy 
iii.  16).  Similar  in  meaning  is  Moi^taffiiASf  enthusiasm  (from 
Mouciik^tit  from  IvOtos).  Possession  by  the  divine  spirit 
(Twwita)  was  regarded  as  necessarily  accompanied  by  intense 
stimulation  of  the  emotions.  The  possibility  of  a  human  being 
becoming  the  habitation  and  organ  of  a  divinity  is  generally 
assumed  in  the  lower  religions.  In  the  popular  religion  of  China 
some  of  the  priests,  the  Wu,  claim  to  be  able  to  take  up  into  their 
body  a  god  or  a  wpint,  and  thereby  to  give  oracles.  In  wild 
frenzy  they  rush  about  half  naked  with  hair  hanging  loose, 
wounding  themselves  with  swords,  knives,  daggers,  and  uttering 
all  kinds  of  sounds,  which  are  then  interpreted  by  people  who 
claim  to  be  able  to  understand  such  divine  speech.  The  Maoris 
at  the  initiation  of  the  young  men  into  the  tribal  mysteries  sing 
a  song,  called  "  breath,"  to  the  mystic  wind  by  which  they  believe 
their  god  makes  his  presence  known.  An  Australian  woman 
claimed  to  have  heard  the  descent  of  the  god  as  a  rushing  wind. 
In  some  savage  tribes  blood  is  drunk  to  induce  the  freiuy  of 
inspiration;  music  and  dancing  are  widely  employed  for  the  same 
purpose.  Dionysus,  the  gnd  of  wine  in  Greece,  was  also  the  god 
of  inspiration;  and  in  their  orgies  the  worshippers  believed 
themselves  to  enter  into  real  union  with  the  deity.  In  Dcphi  the 
Pythia,  the  priestess  who  delivered  the  oracles,  was  intoxicated 
by  the  vapour  which  rose  from  a  well,  through  a  small  bole  in 
the  ground.  As  the  orades  were  often  enigmatic,  they  were 
interpreted  by  a  prophet.    In  Rome  the  inspiration  of  Numa 


was  derived  fnAn'  the  nymph  Egeria;  and  great  value  was 
attached  to  the  books  of  the  Cumaean  Sibyl.  In  Arabia  the 
kakin  (priest)  was  recognized  as  the  channel  of  divine  com- 
munication.  Inspiration  may  mean  only  possession  by  the  deity, 
or  it  may  mean  further  that  the  person  so  possessed  becomes  the 
chaxmel  through  which  the  deity  reveals  his  word  and  wiU. 
(See  J.  A.  MaccuUoch's  Comparalive  Tkeology^  chap,  xv.,  1902). 

Prophecy  in  the  Old  Testament  in  its  beginm'ngs  is  similar  to 
the  phenomenon  in  other  religions.  Saul  and  his  servant  came 
to  Samuel,  the  man  of  God,  the  seer,  with  a  gift  in  their  hands 
to  inquire  their  way  (i  Sam.  ix.  8).  The  companies  of  prophets 
who  went  about  the  country  in  Samuel's  time  were  enthusiasts 
for  Yahweh  and  for  Israel.  When  Saul  found  himself  among 
them  he  was  possessed  by  the  same  spirit  (i  Sam.  x.  xo,  11.) 
The  prophesying  in  which  he  took  part  probably  included  violent 
movements  of  the  body,  inarticulate  cries,  a  state  of  ecstasy  or 
even  frenzy.  The  phrase  "  holy  spirit  "  in  Acts,  as  applied  to 
the  Apostolic  Church,  probably  indicates  a  similar  state  of 
religious  exalution;  it  was  accompanied  by  speaking  with 
tongues,  inarticulate  utterances,  which  needed  interpretation 
(i  Corinthians  xiv.  37).  In  every  religious  revival,  when  the 
emotions  are  deeply  stirred,  similar  phenomena  are  met  with. 
Such  a  movement  was  Montanism  in  the  3rd  century.  At  the 
Reformation,  while  Luther  was  at  the  Wartburg,  fanaticism  broke 
out,  and  spread  from  Wittenberg;  prophets  went  about  declar- 
ing the  revelations  which  they  had  received.  The  Evangelical 
Revival  in  the  i8th  century  also  had  its  abnormal  religious 
features.  The  Revival  in  Scotbnd  in  i860  was  marked  by  one 
curious  feature--the  Gospel  dance — ^when  in  their  exdtement 
men  and  women  got  up  and  spun  round  and  round  till  they 
were  exhausted.  Spontaneous  praise  and  prayer  marked  the 
revival  in  Wales  in  1905--1906. 

Propkecy^  as  represented  by  the  writings  of  the  prophets, 
arose  out  of  this  state  of  religious  exaltation,  but  left  behind  many 
of  its  features.  Yahweh  was  beUeved  to  guide  and  guard  the 
history  of  His  chosen  people  Israel;  He  controlled  the  action  of 
the  nations  that  came  in  contact  with  His  people,  so  that,  using 
them  as  His  instruments,  He  might  accomplish  His  purpose. 
The  function  of  the  prophets  was  to  interpret  the  course  of  history 
so  as  to  communicate  God's  Word  and  will  in  judgment  or  in 
mercy.  They  were  divinely  endowed  for  this  function  by  their 
inspiration.  While  these  prophets  seem  to  have  continued  in  the 
exercise  of  all  their  normal  faculties,  which  were  stimulated 
and  not  suppressed,  yet  they  do  claim  a  distinctive  divine 
activity  in  their  consciousness,  and  distinguish  with  confidence 
their  own  thoughts  from  the  revealed  word.  That  abnormal 
psychic  states,  such  as  visions  and  voices,  were  sometimes 
experienced  is  not  improbable;  but  the  usual  prophetic  state 
seems  to  have  been  one  of  withdrawal  of  attention  from  the  outer 
world,  absorption  of  interest  in  the  inner  life,  devout  oonununion 
and  intercession  with  God,  and  the  divine  response  in  a  moral 
or  a  spiritual  intuition  rather  than  an  intellectual  ratiocination. 
Possession  by  the  Spirit  in  its  external  manifestations  is  ascribed 
to  Gideon,  Jephthah,  Samson,  Saul,  Elijah;  but  even  when  the 
same  language  is  used  of  the  later  prophets,  it  is  probably  such 
an  inward  state  as  has  just  been  described  which  is  to  be  assumed. 
A  feature  inseparable  from  this  later  phase  of  prophecy  is  pre^ 
diction.  For  the  warning  or  the  encouragement  of  the  people  the 
prophet  as  Jehovah's  messenger  declares  what  He  is  about  to 
do.  Thus  the  fall  of  Samaria  in  722  B.C.,  the  deliverance  of 
Jerusalem  in  701,  the  overthrow  of  the  kingdom  of  Judah  in  586, 
the  return  from  exile  in  537  were  all  heralded  by  prophecy. 
This  prediction  was  no  shrewd  political  conjecture,  but  an 
application  to  existing  conditions  of  the  permanent  laws  of 
God's  government.  The  abnormal  phenomena  of  Inspiration,  the 
presence  and  operation  of  the  Holy  Spirit,  in  the  Apostolic 
Chureh,  have  already  been  noticed.  While  Paul  does  not  deny 
nor  depreciate  these  charisms,  as  tongues,  miracles,  &c,  he 
represents  as  the  more  excellent  way  the  Christian  life  in  faith, 
hope  and  love  (i  Cor.  xii.  31).  The  New  Testament  represents 
the  Christian  life  as  an  inspired  life.  It  is  living  communion  with 
Christ,  and  therefore  constant  possession  of  the  Holy  Spirit. 
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Every  Christian  in  the  measure  in  which  he  has  become  a  new 
creature  in  Christ  is  a  prophet,  because  he  knows  by  the  en- 
h'ghtening  of  God*s  Spirit  "  what  is  the  good  and  acceptable 
and  perfect  will  of  God  "  (Romans  ziL  2).  An  occasional  state 
of  divine  possession  in  the  other  religions  becomes  in  the  prophets 
of  Israel  a  permanent  endowment  for  a  few  select  agents  of 
God's  revelation;  but  when 'that  revelation  is  consunmiated 
in  Christ,  in^iration  becomes  the  universal  privilege  of  all 
believers. 

While  there  is  much  superstition  in  the  view  of  inspiration 
found  in  many  religions,  and  much  imposture  in  the  claims  to  the 
possession  of  it,  yet  it  would  be  illogical  to  conclude  that  this 
feature  of  religion  is  altogether  human  error  and  not  at  all  divine 
tniih.  Man's  knowledge  of  God  is  conditional,  and  therefore 
limited  by  his  knowledge  of  the  world  and  himself,  and  has 
accordingly  the  same  imperfection.  The  reality  of  a  divine 
communion  and  communication  with  man  is  not  to  be  denied 
because  its  nature  has  been  imperfectly  apprehended.  We  must 
estimate  the  worth  of  inspiration  by  the  higher  and  not  the 
lower  stages,  by  the  vision  of  an  Isaiah  or  the  consecration  of 
a  Paul;  but  at  the  same  time  we  must  be  prepared  to  recognize 
its  lowly  beginnings. 

In  dealing  with  the  inspiration  of  the  Bible,  to  which  the  use 
of  the  term  has  in  the  Christian  Chureh  been  largely  restricted, 
it  is  important  to  remember  that  inspiration  is  primarily  personal; 
and  that  it  assumes  varied  forms  and  allows  varying  degrees. 

Other  religions  besides  Christianity  possess  their  sacred 
scriptures.  The  value  attached  to  the  Sibylline  writings  in  Rome 
has  already  been  mentioned.  In  Greece,  Homer  and  Hesiod 
were  esteemed  as  authoritative  exponents  of  the  mythology;  a 
distinction  was  made  between  the  poet's  own  words  and  the 
divine  element,  and  what  was  offensive  to  reason,  conscience  or 
taste  was  explained  allegorically.  Hinduism  distinguishes  two 
classes  of  sacred  writings,  the  S*ruti  (hearing),  which  were 
believed  to  have  been  heard  by  inspired  men  from  a  divine 
source,  and  were  endowed  with  supernatural  powers,  and  the 
Smriti  (recollection)  derived  from  tradition.  While  the  poets  of 
the  Rig-Vcda,  the  oldest  of  the  holy  writings,  do  not  claim 
inspiration,  it  is  ascribed  to  them  in  the  highest  degree.  Some 
of  the  Hindu  sects^Vaishnavist  and  Saivist — regard  some  of  the 
later  writings,  as  also  divine  revelation.  In  Zoroasirianism,  the 
books  of  the  Zend-Avesta  were  conceived  by  later  generations  at 
least  as  having  been  eternally  formed  by  Ormuzd,  and  revealed 
at  the  creation  to  his  prophet  Zoroaster,  who,  however,  guarded 
the  communication  carefully  in  his  mind  until  a  very  much  later 
date  in  the  world's  history.  Ormuzd  drove  Ahriman  back  to  hell 
by  reciting  one  of  the  holy  hymns.  Buddhism  has  its  Tripitaka 
(three  baskets),  and  the  reading,  reciting  and  copying  of  the 
sacred  scriptures  is  one  of  the  surest  means  of  acquiring  merit. 
Bui  as  it  ignores  the  gods,  and  placts  Buddha  far  above  them, 
it  does  not  cbim  divine  inspiration  for  its  writings.  Buddha 
himself  enlightens,  but  every  man  must  save  himself  by  walking 
in  the  true  way  which  has  been  shown  to  him.  Confucianism  has 
its  literature  of  absolute  authority  on  manners,  morals,  rites  and 
politics,  but  its  cbim  does  not  rest  on  inspiration.  These  writings 
are  revered  as  preserving  the  beliefs  and  customs  of  former  ages, 
which  arc  believed  to  have  been  more  familiar  than  the  present 
with  the  Way  of  Heaven.  For  the  Koran  very  extravagant 
claims  are  made  by  orthodox  Islam.  Although  Mahomet  at 
first  feared  that  his  call  to  be  a  prophet  was  a  deception  of  evil 
spirits,  and  wished  to  take  his  own  life,  yet  afterwards  he  uttered 
his  decisions  on  most  trivial  matters  as  divine  oracles.  God 
preserves  the  original  text  of  the  Koran  in  Heaven,  and  bk>ts  out 
what  He  wills  and  leaves  what  He  wills.  By  the  angel  Gabriel 
God  communicated  this  book  word  for  word  to  the  prophet,  so 
that  the  Koran  is  a  faithful  copy  of  the  heavenly  book.  The 
angels  in  heaven  read  the  Koran.  While  the  orthodox  theology 
asserted  the  eternity  of  the  Koran,  the  Mo'tazilite  school  denied 
this  for  the  reason  that  the  spoken  sounds  and  the  written  signs  in 
which  alone  a  revelation  could  be  given  must  have  come  to  be 
in  time.   As  Islam  was  not  altogether  independent  of  Christianity 
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writings. 

The  Pentateuch  was  accepted  as  authoritative  law  by  the 
Jewish  Church  in  444  B.C.  About  two  centuries  later  the  Prafikets 
(including  the  histories  as  well  as  the  prophetic  writ  iocs  prapcr) 
were  also  acknowledged  as  sacred  scriptures,  akhoo^  of  iaiervx 
authority  to  the  Law.  In  the  century  before  the  Cbrisuaa 
era  the  Writings,  including  Psalms  and  Proverbs, 
in  the  Canon.  Palestinian  and  Hdlenistic 
agreed  about  the  recogm'tioo  of  the  books  now  ki 
Apocrypha.  The  writers  of  the  New  Testament 
Testament  as  holy  scriptures,  as  an  authoritative  dcdarauoB  at 
the  mind  and  will  of  God;  but  the  tnaocnncy  «f  maay  «f  the 
quotations,  together  with  the  use  of  the  Creek  tniwlifwi  as  mcfl 
as  the  original  Hebrew,  forbid  our  asaribing  to  them  anj  tkeory 
of  verbal  in^iration.  By  the  middle  oi  the  znd  ccBtciy  tke  fccr 
Gospeb  were  probably  accepted  as  trustworthy  lecmdt  of  the 
life  of  Jesus.  The  Epistles  were  acc^ed  »s  antbontamr  ia 
virtue  of  apostoUc  authorship.  By  the  end  of  the  jid 
the  use  and  approval  of  the  churches  had  estaUished  tht 
canon. 

The  doctrine  of  the  inspiration  of  these  writings  ia  the  Jewsh 
and  Christian  Church  now  claims  attention.  InspiratioB  is  £xa£ 
of  all  ascribed  to  persons  to  account  for  abnormal  states,  er 
exceptional  powers  and  gifts;  in  this  doctrine  it  is 
to  writings,  and  its  effects  in  securing  for  these 
authority,  &c.,  are  divussed  with  little  regard  for  the  payvhac 
state  of  the  writers. 

The  New  Testament  affirms  the  inspiratioD  of  the  Old 
ment.  Jesus  introduced  a  quotation  from  the  i  iotb 
the  words  "  David  himself  by  the  Holy  Spirit  said  "  (Mack  xu. 
36),  and  in  appealing  to  the  law  against  tradition  He  ased  the 
phrase  **  God  said  "  (Matt.  xv.  4).  The  author  of  the  iist 
Gospel  describes  a  prediction  as  that  *'  which  was  spokea  hy  the 
Lord  through  the  prophet  *'  (Matt.  i.  31).  and  so  Peter  nefers  to 
"  the  scripture  which  the  Holy  Spirit  spake  before  by  the  Bocith 
of  David  "  (Acts  i.  16).  For  Paul  as  for  Peter  the  otteraaces  cf 
the  Old  Tcsument  are  "  the  oracles  of  God  **  (Roma 
I  Peter  iv.  11).  The  final  appeal  is  to  what  is  writt 
spoke  in  the  prophets  (Romans  ix.  25;  Hebrews  i.  i). 
of  Ot/bmowra  in  regard  to  the  Scriptures  in  3  Tianthy  la. 
16  has  already  been  noted.  The  Spirit  of  Christ  is  said  to  have 
been  in  the  prophets  (i  Peter  i.  11);  and  it  is  affirmed  that  **  ao 
prophecy  ever  came  by  the  will  of  man;  but  men  spake  frsa 
God.  being  moved  by  the  Holy  Spirit  '*  (2  Peter  L  3t).  The 
constant  use  of  the  Old  Testament  in  the  New  coaSraas  iks 
doctrine  of  inspiration.  Omtemporary  Jewish  thought  mas  m 
agreement  with  this  view  of  the  Old  Testament.  Phik>  desa-aics 
Moses  as  "  that  purest  mind  which  received  at  once  the  gdx  of 
Icgblation  and  of  prophecy  with  divinely  inspired 
{De  congr.  erud.  c  24).  Josephus  again  and  again 
deep  reverence  for  the  holy  Scriptures,  and  his  belief 
authors  wrote  under  the  influence  oi  the  Spirit  of  God. 
ing  to  Weber  the  doctrine  of  the  Talmud  b  that  ** 
scripture  came  to  be  through  the  ins|Mration  of  the  Holy 
and  has  its  origin  in  God  Himself,  who  speaks  in  it.**  Bat  the 
nature  of  this  inspiration  must  be  more  closely 
hence  have  arisen  a  number  of  theories  of  inspiratioa. 

The  first  theory  is  that  of  meckaniad  didcdom^ 
inspiration.    The  writers  of  the  hooks  of  the  Bible 
pens  rather  than  His  penmen;  every  word  was  givcB 
God.    Their  faculties  were  suppressed  that  God  aloae 
active  in  them.    This  conception  is  aound  in  Pbto,  * 
given  the  art  of  divination,  not  to  the  wisdom,  but  to  the  toofah^ 
ness  of  man.    No  man,  when  in  his  wits,  attaixB  propfattac  tn.th 
and  inspiration;  but  when  he  receives  the  inspired  word, 
his  intelligence  is  enthralled  in  sleep,  or  he  is  demented  by 
dbtemper  or  possession  "  (Tiwiaeus,  71).    Philo 
"  the  understanding  that  dwelb  in  us  b  ousted  00  the 
the  Divine  Spirit,  but  b  restored  to  its  own  dwe&ing 
Spirit  departs,  for  it  is  unlawful  that  mortal  dvdl  with 
(Quis  rer,  dip.  kaeres,  c.  sj).    Athenagoras  adopted  this 
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in  regard  to  the  prophets.  "  While  entnmced  and  deprived  of 
their  natural  powers  of  reason  by  the  influence  of  the  Divine 
Spirit,  they  uttered  that  which  was  wrought  in  them,  the  spirit 
using  them  as  its  instrument,  as  a  flute  player  might  blow  a 
flute."  Other  figures  used  are  these;  the  inspired  writer  was 
the  lyre,  and  the  Holy  Spirit  the  plectrum,  or  the  writer  was 
the  vase,  and  the  Holy  Spirit  filled  it.  The  extravagances  of 
Montanism  threw  some  discredit  on  this  conception,  and  we  find 
Miltiades  writing  a  treatise  with  the  title  That  the  Propka  ought 
not  to  sptak  in  Ecstasy.  But  Gregory  the  Great  called  the  writers 
of  Scripture  the  calami  of  the  Holy  Spirit.  After  the  Reforma- 
tion the  Protestant  Scholastics  revived  this  view.  Gerhard,' 
Calovius  and  Quenstedt  agree  in  ascribing  to  the  Scriptures 
absolute  infallibility  in  all  matters,  and  describe  the  writers  as 
•*  amanuenses  of  God,  or  Christ,"  "  hands  of  the  Spirit,"  "  clerks," 
"secretaries,"  "manus  ct  Spiritus  sive."  The  Formula  con- 
sensus Helvetica  probably  reaches  the  extreme  statement,  when 
it  declares  that  the  Old  Testament  was  "  tum  quoad  consonas, 
turn  quoad  vocalia,  sive  puncta  ipsa,  sive  punctorum  saltem 
potestatem,  tt  tum  quoad  res,  tum  quoad  verba  OelnrveuoTC9" 
Seeing  that  the  vowel-point  system  was  introduced  by  Jewish 
scribes  centuries  after  the  books  were  written,  this  statement 
shows  bow  recklessly  theory  may  override  fact.  Of  this  theory, 
which  has  now  few  advocates,  it  is  sufficient  to  say  that  it  ignores 
all  the  data  the  Bible  itself  offers.  On  the  one  hand  it  is  im- 
possible to  maintain  the  inerrancy  of  the  Bible  in  matters  of 
science,  philosophy,  history,  and  even  in  doctrine  and  morals 
there  is  progress;  on  the  other  hand  the  personal  characteristics, 
the  historiail  circumstances,  the  individual  differences  of  the 
writers  are  so  reproduced  in  the  writings  that  the  action  of  the 
human  factor  must  be  frankly  and  fully  recognized  as  well  as 
the  divine  activity. 

The  second  theory  is  that  of  dynamic  influence  or  degrees  of 
inspiration.  While  the  Spirit  controb  and  directs,  the  human 
personality  is  not  entirely  suppressed.  Even  Philo  recognized 
that  all  portions  of  Scripture  were  not  equally  inspired,  and 
assigned  to  Moses  the  highest  degree  of  inspiration.  The  Jewish 
rabbis  placed  the  Law,  the  Prophets  and  the  Writings  on  a 
descending  scale  of  inspiration.  "The  schoolmen  followed 
them,  and  some  distingubhed  four  degrees  of  influence:  super- 
inXendence,  which  saved  from  positive  error;  devotion,  which 
imparted  loftiness  to  the  thought;  direction,  which  prompted 
the  writer  what  to  insert  and  what  to  omit;  and  suggestion, 
which  inspired  both  thoughts  and  Words  "  (M.  Dods,  The  Bible, 
its  Origin  and  Nature,  p.  iiS,  1905).  The  co-operation  of  the 
divine  and  the  human  factors  is  recognized  in  Augustine's  saying 
about  the  authors:  *'  Inspiratus  a  Deo,  sed  tamcn  homo."  It 
b  interesting  to  note  that  Plutarch  had  to  account  for  the  same 
human  peculiarities  and  imperfections  in  the  Pythian  responses 
as  the  Christian  apologist  in  the  Bible,  and  he  offers  a  similar 
explanation.  "  If  she  were  obliged  to  write  down,  and  not  to 
utter  the  responses,  we  should  not,  I  suppose,  believe  the  hand- 
writing to  be  the  god*s,  and  find  fault  with  it,  because  it  is  inferior 
in  point  of  calligraphy  to  the  imperial  rescripts;  for  neither  is 
the  old  woman's  voice,  nor  her  diction,  nor  her  metre  the  god's; 
but  it  is  the  god  alone  who  presents  the  visions  to  this  woman, 
and  kindles  light  in  her  soul  regarding  the  future;  for  this  is  the 
inspiration  "  {op.  cit.  p.  119).  While  degrees  of  inspiration  must 
be  recognized,  the  distinction  must  be  made  objectively,  and 
not  subjectively.  We  may  say  that  where  the  revelation  is  the 
clearest,  there  inspiration  is  the  fullest,  that  nearness  to  the 
perfect  fulfilment  in  Christ  of  God's  progressive  purpose  deter- 
mines the  degree  of  inspiration;  but  we  cannot  formulate  any 
elaborate  theory  of  the  operation  of  the  Spirit  from  the  stand- 
point of  the  psychic  states  of  the  writers.  While  subjectively  we 
cannot  separate  the  divine  and  the  human  spirit  in  the  process, 
so  objectively  we  cannot  distinguish  the  divine  substance  and 
the  human  form  in  the  product  of  inspiration.  This  theory 
neither  helps  us  to  explain  the  origin  of  the  writings  nor  guides 
us  in.  estimating  the  contents. 

The  third  theory,  which  is  a  modification  of  the  second,  is 
that  of  essential  inspiration,  which  distinguishes  matters  of 


doctrine  and  conduct  as  closely  related  to  God's  purpose  in  the 
Scriptures  from  the,  remaining  contents  of  the  Scripture,  and 
claims  for  the  Bible  only  such  inspiration  as  was  necessary  to 
secure  accuracy  in  regard  to  these.  The  theology  and  the 
morality  of  the  Bible  are. inspired,  but  not  its  history,  science, 
philosophy.  This  distinction  is  already  anticipated  in  Thomas 
Aquinas'  theory  of  two  kinds  of  inspiration,  "  the  direct,  which 
is  to  be  found  where  doctrinal  and  moral  truths  are  directly 
taught,  and  the  indvrect,  which  appears  in  historical  passages, 
whence  the  doctriiud  and  moral  can  only  be  indirectly  evolved 
by  the  use  of  allegorical  interpretation."  This  view  has  the 
support  of  such  names  as  Erasmus,  Hugo  Grotius,  Richard 
Baxter,  W.  Paley  and  J.  J.  I.  von  Ddllingcr.  It  is  to  be  observed 
that  it  lays  emphasis  on  the  necessity  of  correct  views  about 
doctrine  and  conduct;  and  this  is  an  intellectualist  standpoint 
which  is  not  in  accord  either  with  the  character  or  the  influence 
of  the  Bible.  Further,  it  does  not  explain  how  the  same  human 
mind,  can  by  divine  inspiration  obtain  infallible  knowledge  in 
some  matters,  and  yet  be  left  prone  to  err  in  others.  Again  it 
does  not  take  account  of  the  fact  that  the  teaching  of  the  Old 
Testament  as  regards  belief  and  morals  is  progressive;  and  that 
the  imperfections  of  the  earlier  stages  of  the  development  are 
corrected  in  the  later.  That  it  is  an  advance  on  the  other  theories 
must  be  acknowledged,  as  from  this  standpoint  errors  in  history 
or  science  are  no  difficulties  to  the  believer  in  the  Bible  as  so 
inspired.  It  is  necessary  here  to  add  that  this  emphasis  on  the 
infallibility  of  the  knowledge  of  doctrine  and  morals  communi- 
cated by  the  Scriptures  had  as  its  legitimate  inference  in  the 
patristic  and  medieval  period  the  claim  that  the  Church  alone 
was  the  infallible  interpreter  of  the  Scriptures. 

The  fourth  thcorsr — that  of  the  Reformers  (thou^  not  of  their 
successors,  the  Protestant  scholastics) — might  be  called  that  of 
vH<d  inspiration,  as  its  emphasis  is  on  religious  and  moral  life 
rather  than  on  knowledge.  While  giving  to  the  Scriptures 
supreme  authority  in  all  matters  of  faith  and  doctrine,  the 
Reformers  laid  stress  on  the  use  of  the  Bible  for  edification; 
it  was  for  them  primarily  a  means  of  grace  for  awakening  and 
nourishing  the  new  life  in  the  hearts  of  God's  people.  By  the 
enlightening  work  of  the  Spirit  of  God  the  World  of  God  is 
discovered  in  the  Scriptures:  it  u  the  testimonium  Spiritus  Sahcti 
in  the  soul  of  the  Christian  that  makes  the  Bible  the  power  and 
wisdom  of  God  unto  salvation.  By  thus  laying  stress  on  this 
redemptive  purpose  of  the  divine  revelation,  the  Reformers  were 
delivered  from  the  bondage  of  the  letter  of  Scripture,  and  could 
face  questions  of  date  and  authorship  of  the  writings  frankly  and 
boldly.  Hence  a  pioneer  of  the  higher  criticism  in  Great  Britain, 
W.  Robertson  Smith,  was  able  to  appeal  to  this  Reformation 
doctrine.  "  If  I  am  asked  why  I  receive  Scripture  as  the  Word 
of  God,  and  as  the  only  perfect  rule  of  faith  .and  life,  I  answer 
with  all  the  fathera  of  the  Protestant  Church, '  Because  the  Bible 
is  the  only  record  of  the  redeeming  love  of  God,  because  in  the 
Bible  alone  I  find  God  drawing  near  to  man  in  Christ  Jesus,  and 
declaring  to  us  in  Him  His  will  for  our  salvation.  And  this  record 
I  know  to  be  true  by  the  witness  of  His  Spirit  in  my  heart, 
whereby  I  am  assured  that  none  other  but  God  Himself  is  able 
to  speak  such  words  to  my  soul ' "  (in  Denney's  Studies  in 
Theology,  p.  205).  The  Reformers'  application  of  this  theory 
to  the  Bible  was  necessarily  conditioned  by  the  knowledge  of 
their  age;  but  it  is  a  theory  wide  enough  to  leave  room  for  our 
growing  modem  knowledge  of  the  Bible. 

Briefly  stated,  these  are  the  conclusions  which  our  modem 
knowledge  allows,  (i)  Inspiration,  or  the  presence  and  influence 
of  the  Divine  Spirit  in  the  soul  of  man,  cannot  be  limited  to  the 
writers  of  the  Scriptures;  but,  comparing  the  Bible  with  the 
other  sacred  literature  of  the  world,  its  religious  and  moral 
superiority  cannot  be  denied,  and  we  may,  therefore,  claim  for  it 
as  a  whole  a  fuller  inspiration.  (2)  As  different  writings  in  the 
Bible  have  more  or  less  important  functions  in  the  progressive 
divine  revelation,  we  may  distinguish  degrees  of  inspiration. 
(3)  This  inspiration  is  primarily  personal,  an  inward  enlightening 
and  quickening,  both  religious  and  moral,  of  the  writer,  finding 
I  an  expression  conditioned  by  his  individual  characteristics  in 
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his  writing.  (4)  Tbe  puxpose  of  in^Mntion  is  practical;  the 
inspired  men  are  used  of  God  to  give  guidance  in  belief  and 
duty  by  declaring  the  word  and  will  of  God  as  bearing  on  human 
life.  (5)  As  revelation  is  progressive,  inq>iration  does  not  exclude 
defects  in  doctrine  and  practice  in  the  eariier  stages  and  their 
correction  in  the  later  stages  of  devdopment.  (6)  As  the  pro- 
gressive revelation  culminates  in  Christ,  so  He  possesses  fullest 
inspiration;  and  it  varies  in  others  according  to  the  doseness 
of  their  contact,  and  intimacy  of  their  communion  with  Him. 
(7)  As  the  primary  function  of  Christ  b  redemptive,  so  the 
inspiration  of  the  Bible  is  directed  to  make  men  "  wise  unto 
salvation."  (8)  It  is  the  presence  and  influence  in  the  souls  of 
men  of  tbe  same  Spirit  of  God  as  inspired  the  Scriptures  which 
makes  the  Bible  effective  as  a  means  of  grace;  and  only  those 
who  yield  themselves  to  the  Spirit  of  God  have  the  witness  in 
themselves  that  the  Bible  conveys  to  them  the  truth  and  the 
grace  of  God. 

In  addition  to  tbe  books  mentbned,  see:  A.  B.  Bruoe.Tle  Chiif 
End  cf  Reoetaiion  (1881):  C.  A.  Briggs.  The  BibU^  the  CkmrtK 
and  the  Reason  (1892):  W.  N.  Clarke.  The  Uu  of  the  Scriptures  in 
Theology  (1906);  H.  E.  Ryle.  The  Canon  of  the  (Hd  Testament  (1892); 
B.  F.  Wcstcott.  A  General  Survey  of  the  History  of  the  Canon  of  Ue 
New  Testament  (7th  cd.,  1896):  W.  Sanday,  Inspiration  (^rded., 
1896);  A.  B.  Davidson,  article  "  Proohecy  "  in  Hastingss  Bible 
Dutionary,  iv. ;  A.  E.  Garvie,  "  Revelation  "  in  Hastings's  Bible 
Dictionary  (extra  volume).  (A.  E.  G.*) 

IllSTALLATI01l,-ihe  action  of  installing  or  formally  placing 
some  one  in  occupation  of  an  office  or  place.  The  med.  Lat. 
instaUare  meant  literally  "  to  place  in  a  seat  or  stall  *'  (f/d/win), 
and  the  word,  as  now,  was  particularly  used  of  the  ceremonial 
induction  of  an  ecclesiastic,  such  as  a  canon  or  prebendary,  to 
his  stall  in  his  cathedral  choir.  Similariy  knights  of  an  order  of 
chivalry  are  ceremonially  led  to  their  stalls  in  the  chapel  of  tbdr 
order.  The  term  is  transferred  to  any  formal  establishment 
in  office  or  position.  From  a  French  use  of  installer  and  instaUo' 
iioHf  the  word  is  frequently  applied  in  a  transferred  sense  to  the 
fixing  in  position  and  making  ready  f<M-  use  of  a  mechanical, 
particulariy  dectrical,  apparatus  or  plant. 

imTALMENT  (for  earlier  stallment  or  estaUment^  from  Fr. 
estaler,  to  fix,  arrange;  the  change  is  probably  due  to  the  influence 
of  the  verb  "  install  "),  the  payment  of  a  sum  of  money  at  stated 
intervals  and  in  fixed  portions  instead  of  in  a  lump  sum;  hence 
the  sums  of  money  as  they  fall  due  at  the  periods  agreed  upon. 
For  the  system  of  purchase  by  deferred  payments  or  instalments 

see  HiRE-PUKCHASE  ACREEUENT. 

mSTERBURO,  a  town  in  the  kingdom  of  Prussia,  situated 
at  the  point  where  the  Angcrapp  and  Inster  join  to  form  the 
Pregel,  57  m.  E.  of  Konigsbcrg  by  the  railway  to  Eydtkuhnen, 
and  at  the  junction  of  lines  to  Bfemd  and  Allenstein.  Pop. 
(1900)  27,787.  It  has  four  Evangelical  churches,  of  which  the 
town  church  is  celebrated  for  its  fine  wood  carvings,  a  Roman 
Catholic  church,  a  synagogue,  several  schools  and  a  park. 
Besides  flax-spinning  and  iron-founding,  Insterbuig  has  manu* 
factures  of  machinery,  shoes,  cement,  leather  and  beer,  along 
with  a  considerable  trade  in  cereals,  vegetables,  flax,  linseed  and 
wood,  while  horse-breeding  is  extensively  carried  on  in  the 
ndghbourhood.  Close  to  the  town  lies  the  demesne  of  Georgen* 
burg,  with  an  <^d  castle  which  formerly  belonged  to  the  Teutonic 
order.  Insterburg,  the  "  burg  '*  on  the  Inster,  was  founded  in 
the  14th  century  by  the  knights  of  the  Teutonic  order.  Having 
passed  to  the  margraves  of  Brandenburg,  the  village  which  had 
sprung  up  round  the  castle  recdved  civic  privileges  in  15S3. 
During  the  next  century  it  made  rapid  advances  in  prosperity, 
partly  owing  to  the  settlement  in  it  of  several  Scottish  trading 
families.  In  1679  it  was  besieged  by  the  Swedes;  in  1690 
it  suffered  severdy  from  a  fire;  and  in  1710-171 1  from 
pestilence. 

See  Tdws,  Urkunden  tur  Ceschtchte  des  Hauptamls  Insterburg 
(Inst.,  1895-1897,  3  parts]t;  and  Kuru  Chronih  der  Stadt  Insterburg 
(Ki^nigsbcrg.  1883). 

INSTINCT.  It  is  in  the  iirst  place  desirable  to  distinguish 
between  the  word  *'  instina  "  (Lat.  inslinctus,  from  inslinguere^ 
'  -^  indte,  impd)  as  employed  in  general  literature  and  the  term 


"instinct'*  as  used  in  sdentlfic<fisooiiiie.  Tbesigoifiaaoeoftke 
former  is  somewhat  dastic,  and  is  in  large  measare  ilrtf  1  iiiiiird 
by  the  context.  Thus  in  social  wUtionthips  we  spak  of  **  in- 
stinctive "  liking  or  distrust;  we  are  told  that  tbe  Greeks  kad 

of 


If 


^yrcdation  of  art;  we  hear  of  an 
"instincUve"  bdids.     We 


"  instinctive 
reverence  or 

meant  and  ndther  desire  nor  demand  a  strict  dffinifion 
any  scientific  discussion  the  term  in^nrt  mnst  be  med  wnthsn 
narrower  limits,  and  hence  it  is  necessary  that  the  term  shocdd 
be  defined.  There  are  diflkulties,  however,  in  fraaoing  «  satis- 
factory definition.  That  given  by  G.  J.  Romanes  in  tbe  9th 
edition  of  the  Encyclopaedia  Britannsca  runs 
"  Instinct  is  a  generic  term  comprising  all  those  1 
which  lead  to  the  consdous  performance  of  actioas  that  are 
adaptive  in  character  but  pursued  without 
of  the  relation  between  the  means  employed  and  tbe 
attained."  This  has  been  criticized  both  from  tbe 
and  from  the  psychological  standpoint.  From  the  hSnirnril 
point  of  view  the  rderence  of  certain  modes  of 
termed  instinctive,  to  faculties  of  mind  for  iriiicb 
is  the  generic  term  is  scarcdy  satisfactory;  from  the  psydke^- 
logjcal  point  of  view  the  phrase  "  without  necessary  knowiedce  of 
the  relation  between  the  means  employed  and  tbe  end  attaiaed  * 
is  ambiguous.  (See  Ikteixicence  or  Amimals.)  Ib  cccoEt 
scientific  literature  the  term  is  more  frequently  osed  in  is 
adjectival  than  in  its  substantive  form;  and  the  tcoa  "'iai- 


to 


stinctive  "  is  generally  applied  to  certain  herediury 

bdiaviour.    Investigation  thus  becomes  more 

this  is  a  distinct  advantage  from  the  iNcdogical  point  of 

is  indeed  sometimes  urged  that  Instinctive  modes  of 

should  be  so  defined  as  to  entirdy  cxdude  any 

thdr  psychological  concomitants  in  ooasdoisoesa 

it  is  said,  entirdy  InferentiaL    But  as  a  matter  of  fact 

part  of  the  Interest  and  value  of  invcstigatioms  in  this  fiekl  of 

inquiry  lies  in  the  relationships  which  may  thereby 

be  established  between  biological  and  psychological 

interpretations.  Fully  realizing,  therefore,  the  difficulty 

of  finding  and  applying  a  criterion  of  the  prescace  or 

absence  of  consciousness,  it  is  none  the  leas  desirable,  ia  tbe 

interests  of  p^chology,  to  state  that  truly  instimti 

(as  defined)  are  accompanied  by  mnsfioasness.    1\ua 

them  off  from  such  reflex  acts  as  are  unconsciously  perfonBed. 

and  from  the  tropbms  of  plants  and  other  kririy 

There  remains,  however,  the  difficulty  of  finding  any 

criterion  of  the  presence  of  consciousness.    We  seem  focccd  to 

accept  a  practical  criterion  for  purposes  of  interpretation 

than  one  which  can  be  theoretlcdly  defended  against  a& 

criticism.     We  have  reason  to  bdieve  that  some 

prqfit  by  experience  and  show  that  they  do  so  by  the  modi&catioo 

of  thdr  behaviour  in  accordance  with  drcnmstances. 

modification  is  said  to  be  individually  acquired.    To 

individual  experience  is  thus  the  only  criterion  we 

existence  of  the  consdous  experience  itsdf.    But  if 

behaviour  is  unaccompanied  by  consciousness,  it  can  in 

contribute  to  experience,  and  can  afford  no  data  by 

organism  can  profit.     Hence,  for  purposes  of 

interpretation  it  seems  necessary  to  assume  that  iosliacTTrr 

behaviour,  induding  the  stimulation  by  which  it  h 

and  conditioned,  affords  that  naive  awareness  whidi 

integral  part  of  what  may  be  termed  tbe  primorcSal  tiasae  ^ 

experience. 

We  are  now  in  a  podtion  to  give  an  expanded  deftaxtke  of 
instinctive  behaviour  as  comprising  those  complex  gmi^A  ef 
co-ordinated  acts  which,  though  they  contribute  to  expcrieace. 
are,  on  thdr  first  occurrence,  not  determined  by  isu£vkfeal 
experience;  which  are  adaptive  and  tend  to  the  wdl-beisc  ^ 
the  individual  and  the  preservation  of  the  race;  wUcb  are  ^ne 
to  the  co-operation  of  external  and  internal  stimuS;  wbicb  axa 
droilarly  performed  by  all  members  of  the  same  nMire  «r  has 
restricted  group  of  animals;  but  which  are  subject  to  vaitasioa. 
and  to  subsequent  modification  under  tbe  guiduoe  of  iwSviiad 
experience. 
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If  t  brief  definhion  of  instinct,  from  the  purely  biological 
point  of  view  be  required,  that  given  in  tht  DicUcHory  cf  Pkilo- 
sophy  and  Psycholcgy  may  be  accepted: "  An  inherited 
reaction  of  the  sensori-motor  type,  relatively  complex 
and.  markedly  adaptive  in  character,  and  common  to  a 
group  of  individuals."  Instinctive  behaviour  thus  dq>ends  solely 
on  bow  the  nervous  system  has  been  buHt  through  heredity; 
while  intelligent  behaviour  depends  also  on  those  characters 
of  the  nervous  system  which  have  been  acquired  under  the 
modifying  influence  of  individual  rebtion  to  the  environment. 

Stkh  definitions,  however,  are  not  universally  accepted. 
Wasmann,  for  example,  divides  instinctive  actions  under  two 
groups:  (i)  those  which  immediately  spring  from  the  inherited 
dispositions;  (a)  those  which  indeed  proceed  from  the  same  in- 
herited dispositions  but  through  the  medium  of  sense  experience. 
The  first  group,  which  he  regards  as  instinctive  in  the  strict 
acceptance  of  the  term,  seem  exactly  to  oorre^Mud  to  those  which 
fan  under  the  definition  given  above.  The  second  group,  which 
be  regards  as  instinctive  in  the  wider  acceptance  <rf  the  term, 
nearly,  if  not  quite,  correspond  to  those  above  spoken  of  as 
intelligent— though  he  regards  this  term  as  falsely  applied  (see 
Ihtelugence  oy  Amdcau).  By  using  the  term  instinctive 
in  both  its  strict  and  its  wider  significance,  Wasmann  includes 
onder  it  the  whole  range  of  animal  behaviour. 

It  will  be  seen  that  from  the  bblogical  standpoint  there  fall 
under  the  stricter  definition  those  hereditary  modies  of  behaviour 
which  are  analogous  to  hereditary  forms  of  structure;  and  that 
a  sharp  line  of  d^tinction  is  drawn  between  the  behaviour  which 
IS  thus  rendered  definite  through  heredity,  and  the  behaviour 
the  distinguishing  characteristics  of  which  are  acquired  in  the 
coarse  of  individual  life.  What  in  popular  usage  are  qwken  of 
as  the  instincts  of  animals,  for  example,  the  hunting  of  prey  l^ 
foxes  and  wolves,  or  the  procedure  of  ants  in  their  nests,  are 
gencraDy  Joint  products  of  hereditary  and  acquired  factors. 
Wasmaim's  comprehensive  definition  so  far  accords  with  popular 
usage.  But  it  tends  to  minimisr  the  importance,  of  the  dis- 
tinction of  that  which  is  prior  to  individual  experience  and  that 
which  results  therefrom.  It  is  the  business  of  scientific  inter- 
pretation to  disentani^  the  factors  which  contribute  to  the 
joint-products.  It  is  indeed  by  no  means  easy  to  distinguish 
between  what  is,  dependent  on  individual  experience,  and  what 
IS  not.  Only  thiie  careful  observation  of  organisms  throughout 
the  earlier  phases  of  their  life-history  can  the  closely  rdated 
facton  be  distinguished  with  any  approach  to  scientific  accuracy. 
By  the  patient  study  of  the  behaviour  of  precocious  young  birds, 
such  as  chicks,  phosants,  ducklings  and  mooriiens,  it  can  be 
readily  ascertained  that  such  modes  of  activity  as 
fuiming,  swimming,  diving,  preening  the  down,  scratch- 
ing the  ground,  pecking  at  small  objects,  with  the 
diaracteristic  attitudes  expressive  of  fear  and  anger,  are 
so  far  instinctive  as  to  be  definite  on  their  first  occurrence— they 
do  not  require  to  be  learnt.  No  doubt  they  are  subsequently 
guided  10  higher  exoellenoe  and  effectiveness  with  the  experience 
gained  in  their  oft-repeated  performance.  Indeed  it  may  be 
said  that  only  on  the  occasion  of  their  initial  performance  are 
they  purely  instinctive;  all  subsequent  performance  being  in 
some  degree  modified  by  the  experience  afforded  1^  previous 
behaviour  of  like  nature  and  the  results  it  affords.  It  should 
be  remembered  that  such  comparatively  simple  activities, 
thou^  there  b  little  about  them  to  arrest  popular  attention,  are 
just  the  raw  material  out  of  which  the  normal  active  life  of  such 
organisms  b  elaborated,  and  that  for  scientific  treatment  they 
are  therefore  iK>t  less  important  than  those  more  conspicuous  per- 
formances which  seem  at  first  sight  to  call  for  special  treatment^ 
or  even  to  demand  a  supplementary  explanation.  The  instincts 
of  ncst-buSding,  incubatioo  and  the  rearing  of  young,  though 
they  occur  later  b  life  than  those  concerned  in  locomotion  and 
the  obtaining  of  food,  are  none  the  less  founded  on  a  hereditary 
ba^,  and  in  some  req>ects  are  less  rather  than  more  liable  to 
modification  by  the  experience  gained  by  the  carrying  out  of 
hereditarily  definite  modes  of  procedure.  Here  the  instinctive 
factor  probably  predominates  over  that  which  b  experiential 


But  in  the  "  homing  *'  of  pigeons  there  b  little  question  that  the 
experiential  factor  predominates.  The  habit  results  mainly  from 
the  modification  of  the  higher  nerve-centres  through  individual 
and  intelligent  use.  In  the  migration  of  birds  we  are  still  un- 
certain as  to  the  exact  nature  and  proportional  value  of  the 
instinctive  and  intelligent  factors.  The  impulse  to  migrate, 
that  b  to  say,  the  calling  forth  of  specific  activities  by  ch'matal 
or  other  presentations,  sppears  to  be  instinctive;  whether  the 
direction  <rf  migration  b  in  like  manner  instinctive  b  a  matter  of 
uncertainty;  and,  if  it  be  instinctive,  the  nature  of  the  stimuli 
and  the  manner  in  which  they  are  hereditarily  linked  with  re- 
sponsive acts  b  unexplained.  To  say  that  it  b  due  to  hereditary 
experience  b  generally  regarded  as  inadmissible.  For  modem 
interpretation  hereditary  modes  of  behaviour  afford  experience; 
in  no  other  sense  can  it  be  said  that  experience  b  inherited. 

A  good  example  of  the  methods  of  recent  investigation  b  to  be 
found  in  Dr  G.  W.  and  Mrs  Peckham's  minute  observations  on 
the  habits  and  instincts  of  the  solitary  wasps.  They 
enumerate  the  following  primary  types  of  instinctive  Sy^*" 
behaviour:  the  manner  of  attacking  and  capturing  a  immei  ifr 
particular  kind  of  prey  which  alone  affords  the  requisite 
presentation  to  sense;  the  manner  of  conveying  the  prey  to  the 
nest;  the  general  style  and  locality  of  the  nest;  the  method  and 
order  of  procedure  in  stocking  the  nest  with  food  for  the  unseen 
young.  It  b  noteworthy,  however,  that  although  the  manner  in 
which  the  prey  b  stung  (for  example)  bx>n  the  whole  similar  in 
the  case  of  the  members  of  any  given  spedes— that  b  to  say,  all 
the  msps  of  the  spedes  behave  in  very  much  the  same  manner — 
yet  there  are  minor  variations  in  detaiL  Thb  outcome  <rf  pro- 
longed and  careful  observation  b  of  importance.  It  affords  a 
point  of  departure  for  the  interpretation  of  the  genesb  of  exbting 
instincts.  Furthermore,  the  observations  on  American  wasps 
render  it  probable  that  the  earlier  accounts  of  the  Instinctive 
behaviour  of  sudi  wasps  are  exaggerated.  Romanes  thought 
that  the  manner  of  stinging  and  paralysing  their  prey  might  be 
justly  deemed  the  most  remarkable  instinct  in  the  world.  Spiders, 
caterpillars  and  grasshoppers  are,  he  said,  stung  in  their  chief 
nerve-centres,  in  consequence  of  which  the  victims  are  not 
killed  outright,  but  rendered  motionless  and  continue  to  live  in 
thb  paralysed  condition  for  several  weeks,  being  thus  available 
as  food  for  the  larvae  when  these  are  hatched.  Of  course,  he 
adds,  the  extraordinary  fact  which  stands  to  be  explained  b  that 
of  the  precise  anatomical,  not  to  say  the  phyudogical,  know- 
ledge which  a|^>ears  to  be  di^byed  by  the  insect  in  stinging 
only  the  nerve-centres  of  its  prey.  But  the  Peckhams'  cardul 
observations  and  experiments  show  that,  with  the  American 
wasps,  the  victims  stored  in  the  nests  are  quite  as  often  dead 
as  iJive;  that  those  which  are  only  paralysed  live  for  a  varying 
number  of  days,  some  more,  some  less;  that  wasp  larvae  thrive 
just  as  well  on  dead  victims,  sometimes  dried  up,  sometimes 
undergoing  decomposition,  as  on  living  and  paralysed  prey; 
that  the  nerve-centres  are  not  stung  with  the  supposed  uni- 
formity; and  that  in  some  cases  paralysis,  in  others  death, 
follows  when  the  victims  are  stung  in  parts  far  removed  from  any 
nerve-centre.  It  would  seem  then  that  by  the  stinging  of  insects 
or  spiders  their  powers  of  resbtance  are  overcome  and  their 
escape  prevented;  that  some  are  killed  outright  and  some 
paralysed  b  merely  an  inddental  result. 

Granted  that  instinctive  modes  of  behaviour  are  hereditary 
and  definite  within  the  limits  of  congenital  varbtion,  the  question 
of  their  manner  of  genesb  b  narrowed  to  a  dear  issue. 
Do  they  originate  through  the  natural  selection  of 
those  variations  which  are  the  more  adaptive;  or  do 
they  originate  throu^  the  inheritance  of  those  acquired  modifica- 
tions which  are  impressed  on  the  nervous  system  in  the  course 
of  individual  and  intelligent  use?  Romanes,  taking  up  the 
inquiry  where  Darwin  Idt  it,  came  to  the  condusion  that  some 
instinctive  modes  of  behaviour  which  he  termed  "•primary" 
are  due  to  the  operation  of  luttural  selection  alone;  that  others, 
which  he  termed  "  secondary,"  and  of  which  he  could  give  few 
examples,  were  due  to  the  inheritance  of  acquired  modification^ 
from  which,  in  the  phrase  of  G.  U.  Lewes,  the  intelligence  had 
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bpsed;  whfle  others,  which  he  termed  *'  blended,"  were  partly 
due  to  natural  selection  and  partly  resulted  from  the  inheritance 
of  acquired  habit.  There  has  been  a  prolonged  controversy 
between  the  school  of  interpretation,  commonly  spoken  of  as 
Lamarckian,  which  advocates  a  belief  in  the  inheritance  of 
acquired  characters,  and  the  school,  with  Weismann  as  their 
leader,  which  questions  the  evidence  for,  or  the  probability  of, 
such  inheritance.  The  trend  of  modem  opinion  appears  to  be  in 
the  direction  of  the  Weismannian  interpretation.  And  it  must 
be  regarded  as  questionable,  if  not  improbable,  that  instinctive 
modes  of  behaviour  are  in  any  degree  directly  due  to  the  inherit- 
ance of  habits  intelligently  acquired.  That  intelligent  habits 
may  secure  the  survival  of  those  organisms  whose  germ-plasm 
bears  the  seeds  of  favourable  congenital  variations  is  not  im- 
probable. But  in  that  case  intelligent  procedure  only  contributes 
to  the  survival  and  not  to  the  origin  of  hereditary  variations. 

To  test  the  hypothesis  that  natural  selection  is  an  essential 
condition  to  the  genesis  of  instinctive  behaviour  it  should  be  the 
aim  of  investigation  to  find  crucial  cases.  Hiis  is, 
however,  no  easy  task.  We  ought  to  be  able  to  adduce 
cases  in  which,  where  the  incidence  of  natural  selection 
is  excluded,  acquired  habits  do  not  become  instinctive. 
But  it  is  difficult  to  do  so.  It  seems,  however,  that  in  yotmg 
chicks  drinking  from  still  water  is  a  habit  acquired  through 
imitation  of  the  acts  of  the  hen-mother.  The  presentation  of 
such  water  to  sight  does  not  evoke  the  appropriate  instinctive 
response,  while  the  presentation  of  water  taken  into  the  biU  does 
at  once  evoke  a  characteristic  response.  Now  it  would  seem 
that  in  the  former  case,  since  the  hen  '*  teaches  "  aU  her  chicks 
to  peck  at  the  water,  she  shields  them  from  the  incidence  of 
natural  selection.  But  though  the  hen  can  lead  her  young  to 
peck  at  the  water,  she  cannot  "teach  '*  them  how  to  perform 
the  complex  movements  of  mouth,  throat  and  head  required 
for  actual  drinking.  In  this  matter  they  are  not  shielded  from 
the  incidence  of  natural  selection.  Thus  it  would  seem  that, 
where  natural  sdection  is  excluded,  the  habit  has  not  become 
congenitally  linked  with  a  visual  stimulus;  but  where  natural 
selection  is  in  operation,  the  response  has  been  thus  linked  with 
the  stimulus  of  water  in  the  bill. 

If  this  interpretation  be  correct  we  have  here  an  example  of 
the  manner  in  which  imitation  i^ys  an  important  part  in  the 
formation  of  habits  which  thou^  oft-repeated  are 
not  transmitted  as  hereditary  instincts.  But  the 
imitative  act  is  itself  instinctive.  The  characteristic 
feature  of  the  imitative  act,  at  the  instinctive  level,  is  that  the 
presentation  to  sight  or  hearing  calls  forth  a  mode  of  behaviour 
of  like  nature  to,  or  producing  like  results  to,  that  which  affords 
the  stimulus.  The  nature  of  instinctive  imitation  needs  working 
out  in  ftirther  detalL  But  it  is  probable  that  what  we  speak  of 
as  the  imitative  tendency  is,  in  any  given  spedes,  the  expression 
of  a  considerable  number  of  particular  responses  each  of  which  is 
congenitally  linked  with  a  particular  presentation  or  stimulus. 
The  group  of  instincts  which  we  dass  as  imitative  (and  they  afford 
only  the  foundations  on  which  intelligent  imitation  is  based) 
are  of  biological  value  chiefly,  if  not  soldy,  in  those  spedes  which 
form  larger  or  smaller  communities. 

The  study  of  instinct  is  in  the  genetic  treatment  ci  evolutionary 
sdence  a  study  in  heredity.  The  favouring  bioix>mic  conditions 
are  those  of  a  relativdy  constant  environment  under 
which  relativdy  stereotyped  responses  are  advantage- 
ous. If  the  environment  be  complex,  there  is  a  corre- 
sponding complexity  in  instinctive  behaviour.  But 
adjustment  to  a  complex  environment  may  be  reached  in  two 
ways;  by  instinctive  adaptation  through  initially  stereotyped 
behaviour;  or  by  plastic  accommodation  by  acquired  modifica- 
tions. The  tendency  of  the  evolution  of  Intdligence  is  towards 
the  disintegration  of  the  stereotyped  modes  of  response  and  the 
dissolution  of  instinct.  Natural  sdection  which,  under  a  uniform 
and  constant  environment,  leads  to  the  survival  of  relativdy 
fixed  and  definite  modes  of  response^  under  an  environment 
presenting  a  wider  range  of  varying  possibilities  leads  to  the 
survival  of  plastic  accommodation  through  intdligence.    Tliis 
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plastidty  is,  however,  itself  hereditary.   AU  intdUgcnt  prooedaR 

implies  the  inherited  capadty  of  profiting  by  cxperieaoe.    la- 

stinctive  in  the  popular  sense,  it  does  not  faUl  within  the  nanover 

definition  of  the  term;  it  is  more  conveniently  described  s 

innate.    It  is  important  to  grasp  desu-Iy  the  dislinction  thss 

drawn.   A  duckling  only  a  few  hours  old  if  placed  in  water  switos 

with  orderiy  strokes.    The  stimulus  of  water  on  the  bccast  may 

be  regarded  as  a  sensory  presentation  which  is  foOowed  b^  a 

definite  and  adaptive  application  of  behaviour.   But  this  sprrific 

application  is  dependent  upon  a  prdooged  racial  preparatioa  ol 

the  organism  to  respond  in  this  particular  way.    Such  respovisr 

is  instinctive.    It  is  wholly  due,  as  such,  to  racial  pfqaoraiko. 

Compare  the  case  of  a  boy  who  learns  to  ride  a  bicyde.    This  is 

not  wholly  due,  as  such,  to  racial  pirparatioo,  bat  is  also  pan:/ 

due  to  individual  preparation.    The  boy  no  doubt  iaberits  a 

capadty  for  riding  a  bicyde,  otherwise  he  could  never  tlo  sol 

But  he  has  to  learn  to  ride  none  the  less.    Individual  experimce 

is  a  condition  which  without  the  innate  capadty  cannoi  Like 

effect.    Instinct  Involves  inherited  adaptation;  intdlipeiicr,  aa 

Inherited   power,  •  embodied  in   the  higher  Derve-centxcv  cl 

accommodation  to  varying  dmimslances. 

See  C.  Lloyd  Morgan,  Habit  amd  lustimtS  (1896),  and  Amim^ 
Bekanomr  (1900);  G.  I.  Romanes,  Mental  EMtmiin  «  Amsmali 
(1883),  and  Naturat  Hhtan  of  Instima  ^1886);  Laid  AvckMwy.  Qm 
the  Instincts  of  Animals  (1889);  Marshall,  Instima  amd  Reasmm 
(1898):  Mills.  Nature  of  Animal  InteUitnue  (1898):  Sc  Ceorrt 
Mivart.  Nature  and  Thouekt  (1882),  and  Ongim  «f  Hmamm  JEmbm^ 
(189^);  E.  Wasmann,  Zur  ErnhBrickdung  der^  lusthute  (i)^>. 
InsHnct  und  Intelliieng  im  Tierreick  (1899.  Eng.  trans.  1903):  C 
and  C.  Peckham,  Instincts  and  Habits  0/  Soliiary  Wasps  (1^98);  sc 
also  the  bibliography  (section  **  Instinct  and  Impdbr  ^  ia  BaUhvai** 
DicL  of  Philosophy  amd  Psychahgy.  (CI 

mSTITUTB  (from  Lat.  imstUuert,  to  estabGsb  or 
something  esublished,  an  institution,  particularly  any  society 
established  for  an  artistic,  educational,  scientific  or  sodal  porpaae. 
The  word  seems  to  have  been  first  applied  in  rugjwfc  to  such 
institutions  for  the  advancement  of  science  or  art  as  wezv 
modelled  on  the  great  French  society,  the  Imstitmt  NaUmmai  (see 
Academies).  It  is  thus  the  name  of  such  societies  as  the  Royal 
Institute  of  British  Architects,  the  Imperial  Institote 
like.  It  is  extended  to  similar  organizations, 
educational,  on  a  smaller  or  local  scale,  such  as 
Workmen's  Institutes,  and  is  sometimes  applied  to 
foundations.  In  the  United  States  the  word  is,  in  a 
sense,  applied  to  periodic  classes  giving  instriKtioa  m  tbe 
prindples  of  education  to  the  teachers  of  elcmcntaiy  and  4Sstrkx 
schools.  The  term  *'  institute  "  is  often  used  to  truoiuc  the 
Lat.  instiiutio,  in  the  sense  of  a  treatise  on  the  «huir«ii  of  asjr 
subject,  and  particularly  of  law  or  jurispradeace;  thos  rbe 
compilation  of  the  priodples  of  Roman  law,  made  hf  otder  of 
the  emperor  Justinian,  is  known  as  Justimiam's  rairiTafti.  xai 
hence  Coke's  treatise  on  En^ish  bw,  of  mhkh  the  first  pait  a 
better  known  as  Coke  upon  IMtletom,  is  called  The  Imattiaje 
The  same  title  is  borne  by  Calvin's  work  00  the  dc^r=:t 
of  the  Christian  doctrine.  In  Soots  law  **  iastitnte  "*  s  the 
perscm  named  in  a  settlement  or  testament  to  wiaaa  aa  etfa'.f 
is  first  limited;  those  who  foOow,  falling  hia,  are  tcraKri 
"  substitutes."         

mSirnmONAL  church,  the  name  generdDy  applied  bot& 
in  the  British  Isles  and  in  America  to  a  type  of  dbaick 
supfdements  its  ordinary  work  by  identifying  itself  in 
ways  with  the  secular  interests  of  those  whom  it  seeks  to  J 
The  idea  of  such  extension  of  function  grew  oat  of  the  1 
of  the  fact  that  the  normal  activities  of  church  wodt  cotirdy 
failed  to  retain  the  interest  of  a  large  dass  of  the  popoiaiaaB  to 
whom  the  ritual  formah'ty  of  <»dlnary  services  was  aaaoce|scaak. 
Various  attempts  were  made  to  overcmne  this  dgfi£ieacy»  e^.  ^ 
modifying  the  form  of  service  at  of  some  services,  by  1 
to  the  ordinary  services  of  more  or  kss  infdnaal 
{e.g.  the  Pleasant  Sunday  Afternoon  services),  by 
excusing  persons  from  wearing  the  normal  churdt-foi^  ms^st 
in  holiday  resorts,  and  by  holding  services  out  of  doois.  Tbe 
prindple  underlying  all  these  changes  b  s>-steButiaed  ia  rhf 
Institutional  Church  which,  in  addition  to  its  1 
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•pedficany  rdigioas  Krvioes,  provides  other  rooms  or  buildings 

which  during  the  week  are  open  for  the  use  of  members  and 

friends.    Lectures,  concerts,  debates  and  sodal  gatherings  are 

organised;  there  are  reading  rooms,  gymnasiums  and  other 

recreations  rooms;  various  dubs  (cycUng,  cricket,  football)  are 

formed.  The  organization  of  the  whole  is  subdivided  into  special 

departments  managed  by  committees.  By  these  various  means 

many  persons  are  attracted  into  the  atmosphere  of  the  church's 

work  who  could  not  be  induced  to  attend  the  formal  services. 

This  ejEpansion  of  normal  church  work  may  be  traced  back  in 

England  to  at  least  as  early  as  1840,  but  the  full  devdopment 

of  the  Institutional  Church  belongs  only  to  the  latter  years 

of  the  I  gth  century.  The  chief  example  in  England  is  Whitefield's 

Central  Mission  in  Tottenham  Court  Road,  London,  a  church 

which,  in  addition  to  an  elaborate  organization  on  the  Unes  above 

described,  has  an  official  journal.    In  the  United  States  the 

movement  may  be  said  to  date  from  about  1880.    The  name 

**  Ifistitutional "  was  first  applied  to  Berkeley  Temple,  Boston, 

by  Dr  William  Jewett  Tucker,  then  president  of  Dartmouth 

College.    The  obvious  criticism  that  this  epithet  emphasizes 

the  administrative  and  secular  side  to  the  exdusion  of  the 

spiritual  led  to  the  tentative  adoption  of  other  titles,  e.g.  the 

**  Open  Church,"  the  "  Free  Church,"  the  former  of  which  is 

the  more  commonly  used.    In  1894  was  formed  the  "  Open  and 

Institutional  Church  League"  at  New  York,  which  held  a 

number  of  conventions  and  served  as  a  headquarters  for  the 

numerous  separate  churches.    In  connexion  with  this  league  was 

formed  the  "  National  Federation  of  Churches  and  Christian 

Workers,"  which  held  a  convention  in  1905. 

Sec  C.  Silvester  Home,  The  InstituHonat  Church  (London,  1906) ; 
G.  W.  Mead.  Modem  Methods  in  Church  Worh  (New  York.  1897): 
R.  A.  Woods.  Eui^ish  Sodai  Mavemenls  (New  York.  1891). 

DiSTllUHSlfT  '(Lat.  instrumentutHf  from  insiruere,  to  buOd 
up,  furnish,  arrange,  prepare),  that  which  can  be  used  as  a 
means  to  an  end,  hence  a  mechanical  contrivance,  implement 
or  tool;  the  word  is  more  particularly  appUed  to  the  implements 
of  applied  science,  in  mathematics,  surgery,  surveying,  &c., 
while  those  of  the  handicrafts  are  generally  known  zs  "  toob." 
A  spedfic  use  of  the  term  is  for  the  various  contrivances  used 
to  produce  musical  sounds,  "  musical  instruments." 

In  law  an  **  instrument  "  is  any  formal  or  written  document 
by  which  expression  is  given  to  a  legal  act  or  agreement.  This 
is  a  classical  use  of  the  Lat.  instrumentum,  a  document,  record. 
The  term  may  be  used  in  a  wide  sense,  as  a  mere  writing,  meant 
only  to  form  a  record,  or  in  a  particular  sense  with  reference 
to  certain  statutes.  For  example,  the  Stafaip  Act  1891  defines  an 
instrument  as  an  expression  including  every  written  document; 
for  the  purposes  of  the  Forgery  Act  1861  a  post-office  telegram 
accepting  a  wager  has  been  defined  as  an  instrument.  In 
expressions  such  as  "  deed,  will,  or  other  written  Instrument " 
the  word  means  any  written  document  under  which  a  right  or 
liability,  legal  or  equitable,  exists. 

IHSTRIIMENTATION.  '*  InstrumenUtion  "  Is  the  best  term 
that  can  be  found  for  that  aspect  of  musical  art  which  is  concerned 
with  timbre.  The  narrower  term  "  ordiestVation  "  is  applied 
to  the  instrumentation  of  ordiestral  music.  Since  the  most 
obvious  differences  of  timbre  are  in  those  of  various  instruments, 
the  art  which  blends  and  contrasts  timbre  is  most  easOy  discussed 
as  the  treatment  of  instruments;  but  we  must  use  this  term  with 
philosophic  breadth  and  allow  it  to  include  voices.  Instrumenta- 
tion b  in  all  standard  text-books  treated  as  a  technical  subject, 
from  the  point  of  view  of  praaical  students  desirous  of  writing  for 
th«  modem  orchestra.  And  as  there  is  no  branch  of  art  in  which 
mechanical  improvements,  and  the  consequent  change  in  the 
nature  of  technical  difficulties,  bear  so  directly  upon  the  possi- 
bilities and  methods  of  external  effect,  it  follows  that  an  exclusive 
preponderance  of  this  view  is  not  without  serious  disadvantage 
from  the  standpoint  of  general  musical  culture.  There  is 
probably  no  other  branch  of  art  in  which  orthodox  tradition 
is  so  entirely  divorced  from  the  historical  sense,  and  the  history, 
when  studied  at  «1I,  so  Uttle  illuminated  by  the  permanent 
artistic  significance  of  its  subjects.    When  improvements  in  the 


structure  of  an  instrument  remove  from  the  modem  composer's 
memory  an  entire  category  of  limitations  which  in  cbssical 
music  determined  the  very  character  of  the  instrument,  the 
temptation  is  easy  to  regard  the  improvement  as  a  kind  of 
access  of  wisdom,  in  comparison  with  which  not  only  the 
older  form  of  the  instrument,  but  the  part  that  it  plays  in 
classical  music,  is  cmde  and  archaic.  But  we  should  do  better 
justice  to  improvements  in  an  instrament  if  we  really  understood 
how  far  they  give  it,  not  merely  new  resources,  but  a  new 
nature.  And,  moreover,  those  composers  who  have  done 
most  to  realize  thjs  new  nature  (as  Wagner  has  done  for  the 
brass  instruments)  have  also  retained,  to  an  extent  unsuspected 
by  their  imitators,  the  definite  character  which  the  instrument 
had  in  its  earlier  form. 

As  it  is  with  mechanical  improvements,  so  is  it  to  a  still 
greater  degree  with  changes  in  the  function  of  timbre  in  art. 
Throughout  the  X9th  century  so  fatal  was  the  bold  obtained 
on  the  popular  mind  by  the  technical  expert's  view  of  instra- 
mentation,  that  it  was  impossible  to  hear  the  works  of  Handd 
and  Bach  without  "additional  accompaniments"  concdved 
in  terms  of  art  as  irrdevant  to  those  of  i8th-centuiy  polyphonys 
as  the  terms  of  Tumerian  landscape  are  irrdevant  to  the  decora- 
tion of  the  outside  walls  of  a  cathedral.  There  is  some  reason 
to  hope  that  the  day  of  these  misconceptions  is  passed;  although 
there  is  also  some  reason  to  fear  that  on  other  grounds  the 
present  era  may  be  known  to  posterity  as  an  era  of  instrumenta- 
tion comparable,  in  its  gorgeous  chaos  of  experiment  and  its 
lack  of  consistent  ideas  of  harmony  and  form,  oxUy  to  the  monodlc 
period  at  the  beginning  of  the  17th  century,  in  which  no  one 
had  ears  for  anything  but  experiments  in  harmonic  colour.  We 
do  not  propose  to  concern  ourselves  here  with  those  technical 
subjects  which  are  the  chief  concem  of  standard  treatises  on 
instrumentation.  Our  task  is  simply  to  furnish  the  general 
reader  with  an  account  of  the  types  of  instrumentation  prevalent 
at  various  musical  periods,  and  their  relation  to  other  branches 
of  the  art. 

The  Vocal  Style  of  the  i6th  CeHtury.—ln  the  x6th  century 
instrumentation  was,  in  Its  normal  modem  sense,  non-existent; 
but  in  a  special  sense  it  was  at  an  unsurpassable  stage  of  per- 
fection, namely,  in  the  treatment  of  pure  vocal  harmony.  In 
every  mature  period  of  art  it  will  be  found  that,  however  mudi 
the  technicd  rules  may  be  collected  in  one  special  category, 
every  artistic  category  has  a  perfect  interaction  with  all  the 
others;  and  this  is  nowhere  more  perfectly  shown  than  when  the 
art  is  in  its  amplest  possible  form  of  maturity.  Practically 
every  law  of  harmony  in  16th-century  music  may  be  equally 
well  regarded  as  a  law  of  vocal  effect.  Discords  must  not  be 
taken  unprepared,  because  a  singer  can  only  find  his  note  by  a 
mental  judgment,  and  in  attacking  a  discord  he  has  to  find  a 
note  of  which  the  harmonic  meaning  b  at  variance  with  that  of 
other  notes  sung  at  the  same  time.  Melody  must  not  make  more 
than  one  wide  skip  in  the  same  direction,  because  by  so  doing 
it  would  cause  an  awkward  change  of  vocal  register.  Two  parts 
must  not  move  in  consecutive  octaves  or  fifths,  because  by  so 
doing  they  unaccountably  rdnforce  each  other  by  an  amount  by 
which  they  impoverish  the  rest  of  the  harmony.  Thus  we  justify, 
on  grounds  of  instramentation,  laws  usually  known  as  laws 
of  harmony  and  counterpoint.  Apart  from  such  considerations, 
16th-century  vocal  harmony  shows  in  the  hands  of  its  greatest 
masters  an  inexhaustible  variety  of  refinements  of  vocal  cok)ur. 
A  volume  might  be  written  on  Orlando  dl  Lasso's  art  of  so 
crossing  the  voices  as  to  render  possible  successions  of  chords 
which,  on  a  keyed  instrament  where  such  crossing  cannot 
be  expressed,  would  be  a  horrible  series  of  consecutive  fifths, 
the  beauty  of  the  device  consisting  in  the  extreme  simplidty 
of  the  chords,  combined  with  the  novdty  due  to  the  fact  that 
these  chords  cannot  be  produced  by  any  ordinary  means  without 
incorrectness. 

Decorative  Fnstrumenlation, — ^In  the  7th  century  the  use  of 
instraments  became  a  necessity;  but  there  were  at  first  no 
organized  ideas  for  thdr  treatment  except  those  whidi  were 
grounded  on  thdr  use  as  supporting  and  imitating  the  voice- 
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The  early  i7th-centuiy  attempts  at  their  independent  use  and 
characterization  are  historically  interesting,  but  aitisticaliy 
almost  barbarous.  Sometimes  they  achieve  rare  beauty  by 
acddenL  Heinridi  SchQtz's  Lamentatio  Daridi  is  written  lor  a 
bass  voice  accompanied  by  four  trombones  and  orgaiu  The  trom- 
bone parts  are  on  exactly  the  same  material  as  the  voice,  which 
in  fact  forms  with  them  a  five-part  fugue-texture.  The  effect  is 
magnificent,  and  admirably  suited  to  the  dignity  of  the  trombone. 
Moreover,  the  opening  theme  is  formed  of  slow  arpeggios;  and 
the  more  modern  harmonic  dements,  though  technically  chro- 
matic, consist,  from  the  modem  point  of  view,  rather  in  swift 
changes  between  nearly  related  keys  than  in  chromatic  blurring 
of  the  main  key.  All  this,  espedally  in  a  writer  like  Schtttz, 
who  is  saturated  with  every  progressive  tendency  of  the  time, 
seems  to  point  to  a  deep  sense  of  the  appropriate  style  of 
trombone  writing.  Yet,  so  insensible  is  Schtitz  to  the  euphony 
of  his  own  work,  that  he  proposes,  as  an  alternative  for  tlM  first 
and  second  trombones,  two  violins  an  octave  higher,  the  other 
parts  remaining  unalteredl  Imagination  boggles  at  -the  vileness 
of  this  effect. 

The  chief  work  done  in  instrumentation  in  the  17th  century 
is  undoubtedly  that  of  the  Italian  writers  for  the  violin,  who 
developed  the  technique  of  that  instrument  until  it  proved  not 
only  more  resourceful  but  more  artistically  organized  than  that 
of  the  solo  voice,  which  by  the  time  of  Handel  had  become 
little  better  than  an  acrobatic  monstrosity.  In  the  art  of 
Bach  and  Handel,  instnmientation,  as  distinguished  from  choral 
writing,  has  attained  a  definite  artistic  coherence.  Choral 
writing  itself  has  become  different  from  what  it  was  in  the  16th 
century.  The  free  use  of  discords  and  of  wider  intervals,  together 
with  the  influence  of  the  florid  elements  of  solo-singing,  enlarged 
the  bounds  of  choral  expression  almost  beyond  recognition,  while 
they  crowded  into  very  narrow  quarters  the  subtleties  of  16th- 
century  musi&  These,  however,  by  no  means  disappeared; 
and  such  devices  as  the  crossing  of  parts  in  the  second  Kyrie  of 
Bach's  B  Minor  Mass  (bars  7,  8,  14, 15,-22,  23,  50)  abundantly 
show  that  in  the  hands  of  the  great  masters  artbtic  truths  are 
not  things'  which  a  change  of  date  can  make  false. 

But  the  treatment  of  instruments  in  Bach  and  Handel  has  a 
radical  difference  from  that  of  the  art  which  was  soon  to  succeed 
it.  It  has  precisely  the  same  limitation  as  the  treatment  of 
form  and  emotion;  it  cannot  change  as  the  work  proceeds. 
Its  contrasts  are  like  those  of  an  architectural  scheme,  not  those 
of  a  landscape  or  a  drama.  It  admits  of  the  loveliest  combina- 
tions of  timbre,  and  it  can  alternate  them  in  considerablie  variety. 
Modem  composers  have  often  produced  their  most  characteristic 
orchestral  effects  with  fewer  contrasting  elements  than  Bach 
uses  in  his  Trauer-Ode,  in  the  pastoral  symphony  in  his  Christmas 
OratoriOt  in  the  first  chorus  of  the  cantata  Liebster  CoU^  "wann 
vtard^  ick  sierben,  and  in  many  other  cases;  but  the  modem 
instrumental  effects  are  as  far  outside  Bach's  scope  as  a  long 
passage  of  preparation  on  the  dominant  leading  to  the  retum 
of  a  first  subject  is  beyond  the  scope  of  a  gigiie  in  a  suite. 
Bach's  conception  of  the  function  of  an  instrument  is  that  it 
holds  a  regular  part  in  a  polyphonic  scheme;  and  his  blending  of 
tones  is  like  the  blending  of  colours  in  a  purely  decorative  design. 

Those  instraments  of  which  the  tones  and  compass  are  most 
suitable  for  polyphonic  melody  are  for  the  most  part  hi^  in 
pitch;  a  circumstance  which,  in  conjunction  with  the  practice 
(initiated  by  the  monodists  and  ratified  by  science  and  conunon 
sense)  of  reckoning  chords  upwards  from  the  bass,  leads  to  the 
conclusion  that  the  instmments  which  hold  the  xruiin  threads 
in  the  design  shall  be  supported  where  necessary  by  a  simple 
harmom'c  fiUing-out  on  some  keyed  instrument  capat^  of  forming 
an  unobtrusive  background.  The  chords  necessary  in  this  part, 
which  with  its  supporting  bass  is  called  the  continue,  were 
indicated  by  figures;  and  the  evanescent  and  delicate  tones 
of  the  harpsichord  lent  themselves  admirably  to  this  purpose 
where  solo  voices  and  instmments  were  concerned.  For  the 
support  of  the  chorus  the  more  powerful  organ  was  necessary. 
It  is  in  the  attempt  to  supply  the  place  of  this  continue  (or 
figured  bass)   hy  definite  orchestral  parts  that  modem  per- 


formances, until  the  most  recent  times,  have  shown  ao  radical  an 
incapacity  to  grasp  the  nature  of  i8lh-centary  instnimentaiioii. 
The  whole  point  of  this  filling-out  is  that,  the  poljrpbooic  desigs 
of  the  main  instruments  being  complete  in  itself,  Ihcfe  is  bo 
room  for  any  such  additional  inner  parts  as  can  attract  attemkn 
In  the  interest  of  euphony  some  harmonious  sound  is  needed  to 
bridge  the  great  gap  which  almost  always  exists  bctwetn  the 
bass  and  the  upper  instraments  but  this  filling  out  mmt  be  of 
the  softest  and  most  atmospheric  kind.  Bach  faimaeif  ia  knosa 
to  have  executed  it  in  a  very  polyphonic  style,  and  this  for  the 
excellent  reason  that  plain  chords  would  have  oontxaated  sd 
strongly  with  the  real  instramental  parts  that  they  ooold  not  iii 
to  attract  attention  even  in  the  softest  tones  of  the  haspsichafd 
or  the  organ,  while  light  polyphony  in  these  tones  woold  einde 
the  ear  and  at  the  same  lime  perfectly  bridge  over  tiae  gip  ia 
the  harmony.  There  seems  no  good  reason  why  ia 
performances  the  pianoforte  dwuld  not  be  used  for  the 
if  only  accompanists  can  be  trained  to  acquire  the 
delicacy  of  touch,  and  can  be  .made  to  understand  that,  if  they 
caimot  extemporize  the  necenary  polyphony  and  so  have  to 
play  something  definitely  written  for  them,  it  is  not  a  mass  ol 
interesting  detail  which  they  are  to  bring  to  the  public  car.  A 
lamentable  instance  of  the  prevalent  confusion  of  thou^t  < 
point  Is  shown  by  the  vocal  scores  of  the  Badi  rantalaa 
sponding  to  the  edition  of  the  Back  CeseUsckaft  (which 
be  held  responsible  for  them).  In  these  Bach^ 
designs  are  often  obliterated  beneath  a  mass  of  editorial 
point  (even  where  Bach  has  carefully  written  the  words  **  test» 
solo"  i^.  *'  no  filling  out  '*).  The  "same  comments  apply  to  the 
attempts  sometimes  made  to  fill  out  the  bare  places  in  i8ih- 
century  clavier  music.  There  is  no  doubt  that  such  fiBnqg  ont 
was  often  done  on  a  second  harpsichord  with  stc^  of  a  very  E^ 
tone;  but,  if  it  cannot  be  done  on  the  modem  pianoforte  in  a 
touch  so  li^t  as  to  avoid  conftttion  between  it  and  tJhe  noitcs 
actually  written  as  essential  to  the  design,  it  certainly  ongkt 
not  to  be  done  at  alL  The  greater  richness  of  tone  of  the  OMMlera 
pianoforte  is  a  better  oompensatioo  for  any  bareness  tkat  tamy 
be  imputed  to  pure  two-part  or  three-part  writing  than  a  fiSag 
out  which  deprives  the  listener  of  the  power  to  follow  the  csneaiiil 
lines  of  the  music.  The  same  holds  good,  though  in  a  kaacr 
degree,  of  the  resources  of  the  harpsichord  in  respect  of  octave^ 
strings.  To  sacrifice  phrasing,  and  distindnesa  ia  real  pait- 
writing,  to  a  cmde  imitation  of  the  richness  prodoccd  nw^ask- 
ally  on  the  harpsichord  by  drawing  4-ft.  and  ft-ft.  regBUza,  h 
artistically  suiddaL  The  genius  of  the  modem  iManofottc  is  ta 
produce  richness  by  depth  and  variety  of  tone;  and  playen  vha 
caimot  find  scope  for  such  genius  in  the  real  part-writing  oi  ihc 
18th  century  will  not  get  any  nearer  to  the  iSth-ceatviy  spirit 
by  sacrificing  the  essentials  of  its  art  to  an  attempt  to  ioatau 
its  mechanical  resources  by  a  modern  tonr  do  fane. 

Symphonic  Instrumentation. — ^The  difference  between  <k<con- 
tive  and  symphom'c  instramentation  is  admirably  shown  by 
Cluck.  In  the  famous  dedicatory  letter  of  his  Akesie  he  warntsm 
among  other  conceptions  on  which  his  reform  of  opera  was  to  br 
based,  that  the  co-operation  of  the  instraments  ov^fct  to  far 
regulated  in  pn^Mrtion  to  the  interest  and  thepassicm,  a  doctriar 
of  which  the  trae  ^gnificance  lies  in  its  connexioa 
conditions  of  opera  which  are  incompatible  with  the 
treatment  of  instraments  as  thmds  in  a  decorative 
The  date  of  this  famous  letter  was  1767,  but  after  AkaMe  Ghct 
was  still  able  to  use  material  from  earlier  mxk;  and  the  overtcae 
to  Armide  is  adapted  from  that  of  Tdemaca,  written  in  the  year 
of  Bach's  death  (1750). 

To  write  an  account  of  symphonic  inslramentatioB  fe  aay 
detail  would  be  like  attempting  a  history  of  emotional  1  mn  iiiiii 
and  all  that  we  can  do  here  b  to  poim  ont  that  the  piohitn 
which  was,  so  to  speak,  shdved  by  the  polyphonic  device  ol  the 
continue^  was  for  a  long  time  solved  only  Iqr  BKthods  wtech» 
in  any  bands  but  those  of  the  greatest  masteis,  were  very  ia- 
artistic  conventions.  In  the  new  art  the  concentration  of  acta- 
tlon  up<m  formt  as  a  more  important  soorce  <rf  dnunatk  iatciesi 
and  dimax  than  lexterr, resulted  in  ancglect  of  polyphasy  whacA 
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Miioaaly  damaged  even  Gluck's  work,  and  which  always  had  the 
grave  inconvenience  that  while  the  new  methods  of  blending 
and  contrasting  instruments  stimulated  an  increase  in  the  variety, 
if  not  in  the  size  of  orchestras,  there  was  at  the  same  time  extreme 
difficulty  in  finding  occupation  for  the  members  of  the  lower 
middle  dass  of  the  orchestra  in  ordinary  passage.  On  the  other 
band,  it  is  significant  how  everything  in  the  development  of 
new  instruments  seems  to  suggest,  and  be  suggested  by,  the 
new  methods  of  expression.  The  invention  of  the  damper-pedal 
in  the  pianoforte  epitomizes  the  difference  between  polyphony 
and  symphonic  art,  for  it  is  the  earliest  device  by  which  sounds 
are  produced  and  prolonged  in  a  way  contrary  to  the  spirit  of 
"  real "  part-writing.  It  is  possible  to  conceive  of  any  number  of 
notes  struck  and  sustained  by  the  fingers  as  consisting  of  so 
many  quasi-vocal  parts;  but  when  a  series  of  single  sounds  is 
played  and  each  sound  continues  to  vibrate  by  means  of  a  pedal 
which  prevents  the  dampers  from  falling  on  the  stringi,  then  we 
axe  conscious  that  the  sounds  have  been  produced  as  from  one 
part,  and  that  they  nevertheless  combine  to  form  a  chord;  and 
this  is  as  remote  from  the  spirit  of  polyphonic  part-writing 
as  modem  English  is  front  riassical  Greek. 

The  pianoforte  trios  of  Haydn  are  perhaps  the  only'woiks 
of  fiist-rate  artistic  importance  in  which  there  is  no  doubt  that 
the  earlier  stages  of  the  new  art  do  not  admit  of  sufficient  poly- 
phony to  give  the  instruments  fair  play.  Haydn  finds  the  piano- 
forte so  completely  capable  of  expressing  his  meaning  that  he  is 
at  a  loss  to  find  indq)endent  material  for  any  accompanying 
instruments;  and  the  violoncello  in  his  trios  has,  except  perhaps 
in  four  passages  in  the  whole  ooQectioh  of  thirty-three  works, 
not  a  note  to  play  that  is  not  already  in  the  bass  of  the  pianoforte; 
while  the  mdiodies  of  the  violin  are,  more  often  than  not,  doubled 
in  the  treble.  Yet  there  is  a  certain  difference  between  this  and 
the  work  of  a  poor  artist  whose  designs  are  threadbare.  It  would 
be  impossible  to  add  a  note  to  Haydn's  trio;  the  only  question 
is  how  to  account  for  the  superfluity  of  much  of  the  string  parts 
and  how  to  make  the  trios  effective  in  performance.  It  is  some- 
times suggested  that  the  'cello  part  is  best  omitted  and  these 
works  pla3red  as  violin  sonatas.  But  experiment  shows  that  in 
this  ooodition  much  of  the  violin  part  sounds  incomplete;  and 
the  truth  appears  to  be  that  Haydn  is  thinking,  like  any  modem 
composer,  <^  the  opposition  of  two  solid  boSiies  of  tone— the 
pianoforte  and  the  stringed  instruments.  And  it  will  be  found 
that  the  method  of  performance  which  most  neariy  justifies  the 
instrumental  effect  of  these  otherwise  beautiful  works  is  that  in 
which  the  pianoforte  pkyer  regards  himself  as  frequently 
doubling  the.  stringed  instnunents,  and  not  vice  versa.  He 
should  therefore  in  all  such  passages  play  extremely  lightly, 
•o  as  to  give  the  violin  and  'cello  the  function  of  drawing  the  main 
outline.  In  the  time  of  Bach  such  writing  was  beautifully  suited 
to  enliven  the  dry  glitter  of  the  harpsichord,  and  Bach's  duets 
for  clavier  and  violin  seem  to  have  been  sometimes  played  as 
trios  with  a  violonceUo  playing  from  the  davier  bass.  But  this 
was  ineffective  with  the  pianoforte,  and  is  only  explicable  in 
Haydn  as  a  survivaL  His  trios  were,  indeed,  published  under  the 
title  of  "  pianoforte  sonatas  with  accompaniment  of  .violin  and 
violoncello  ";  but  this  in  no  way  militates  against  the  above 
remarks  as  to  their  proper  metluxl  of  performance  nowadays, 
when  we  take  into  consideration  the  greater  strength  of  tone  of 
the  modem  pianoforte,  especially  in  the  bass,  and  the  fact  that 
in  no  case  could  a  violinist  consent  to  play  as  an  accompaniment 
such  melodies  as  that  at  the  beginning  of  the  G  major  trio  known 
as  No.  I. 

For  Mosart  there  never  was  any  such  emharras  de  ridusse 
in  any  combination  of  instruments.  His  music  is  highly  poly- 
phonic, and  modem  in  its  instrumental  treatment  throughout. 
It  was  hicky  for  the  development  of  instrumentation  (as  in  all 
branches  of  music  during  the  change  from  polyphonic  to  formal 
design)  that  whenever  the  texture  is  not  polyphonic  the  natural 
place  for  melody  is  on  the  surface:  in  other  words,  when  the 
acoofflpaniment  is  simple  the  tune  is  generally  on  the  top. 
Haydn,  when  he  was  not  tempted  by  the  resources  of  an  instm- 
ment  so  complete  in  itself  as  the  pianoforte,  soon  leamt  to  write 


artistically  perfect  string  quartets  in  which  the  first  violin,  though 
overwhelmingly  the  most  important  part,  is  nevertheless  in 
perfect  balance  with  the  other  members  of  the  scheme,  inasmuch 
as  they  contribute  exactly  what  their  pitch  and  the  little  poly- 
phonic elaboration  admissible  by  the  style  will  enable  them  to 
give.  •  In  the  treatment  of  the  ordiestra  volumes  might  be  written 
about  Haydn's  and  Mozart's  sense  of  fitness,  as  shown  in  Haydn's 
experiments  and  Mozart's  settled  methods.  Where  they  con- 
sent to  any  practical  custom  from  practical  necessity  they  also 
consent  because  it  b  artistically  right  for  them,  and  if  it  had  not 
been  artistically  right  they  would  have  soon  swept  it  away.  For 
-example,  it  has  often  beci  said  that  the  extent  to  which  their 
orchestral  viola  parts  double  the  basses  is  due,  partly  to  bad 
traditions  of  Italian  opera,  and  partly  to  the  fact  that  viola 
players  were,  more  often  than  not,  simply  persons  who  had  failed 
to  play  the  violin.  This  was  in  many  cases  trae,  and  it  is  equally 
true  that  Mozart  and  Haydn  often  had  no  scrapie  in  following  tbie 
customs  of  very  bad  composers.  But,  when  we  look  at  the  many 
passages  in  which  the  violas  double  the  basses,  we  shall  do  well 
to  consider  whether  there  is  room  in  the  harmonic  scheme  for  the 
violas  to  do  anything  else,  and  whether  the  effect  would  not 
be  thin  without  them.  As  music  becomes  more  polyphonic  the 
inner  parts  of  the  orchestra  become  more  and  more  emancipated. 
Already  Mozart  divides  his  violas  into  two  parts  quite  as  often 
as  he  makes  them  play  with  the  basses.  In  Beethoven's  orchestra- 
tion there  is  almost  always  room  for  an  independsat  viola  part. 
There  is  not  room  for  one  together  with  an  independent  violon- 
cello part;  the  wonderful  use  of  muted  sok>  vicdoncellos  in  the 
slow  movement  of  the  Pastoral  Symphony  being  a  special  effect, 
like  the  earlier  instance  in  Haydn's  lath  Salomon  Symphony, 
Otherwise,  when  Beethoven  has  anything  spedal  for  the  violon- 
cellos to  say,  he  invariably  softens  and  deepens  their  singularly 
incisive  cantabile  tones  by  doubling  them  with  the  violas.  In 
the  orchestras  of  his  day  this  was  perhaps  the  only  safe  proceeding 
for  players  unaccustomed  to  such  responsibilities,  and  that  may 
have  been  one  of  Beethoven's  reasons  for  iL  But  it  is  equally 
certain  that  the  pure  violoncdb  tone  in  large  masses  belongs  to 
a  distinctly  different  region  of  orchestral  effect.  Haydn's  numer- 
ous examples  of  independent  violoncello  melodies  are  almost 
an  either  marked  uio  or  written  for  such  small  orchestras  that 
they  would  be  pla3red  as  solos. 

Similar  prindplet  apply  in  infinite  detail  to  the  treatment  of 
vrind  instruments,  and  we  must  never  lose  sight  of  them  in 
speculating  as  to  the  reasons  why  the  genius  of  Beethoven  was 
able  to  carry  instrumentation  into  worids  of  which  Haydn  and 
Mozart  never  dreamt,  or  why,  having  gone  so  far,  it  left  any* 
thing  unexplored.  A  subject  so  vast  and  so  incapable  of  cUssifica- 
tion  cannot  be  discussed  here,  but  its  aesthetic  principles  may  be 
illustrated  by  the  extreme  case  of  the  trampets  and  horns,  which 
in  dasilcal  times  had  no  scale  exnpt  that  of  the  natural  harmonic 
series.  This  could  be  fixed,  within  certain  limits,  at  whatever 
pitch  suited  the  composition;  but  on  the  horn  it  could  be  only 
very  partially  filled  out  by  notes  of  a  muflkd  quality  produced 
by  inserting  the  hand  into  the  bell  of  the  instrument,  a  device 
impossible  on  the  trumpet.  These  instruments  thus  produced, 
in  Haydn's  and  Beethoven's  times,  a  very  remarkable  but 
dbsdy  limited  series  of  effects,  which,  as  Sir  George  Macfarren 
pointed  out  in  the  artide  "  Music  "  in  the  gth  edition  of  the 
Encydopaodia  Britannica,  gave  them  a  peculiar  character  and 
function  in  strongly  asserting  the  main  notes  of  the  key.  An 
instance  of  this  characteristic  function,  specially  remarkable 
because  the  composer  has  taken  exceptional  measnies  for  it, 
is  Beethoven's  overture  to  Fiddio,  It  is  in  £  major,  while 
Beethoven  chooses  to  Dse  trampets  in  Ci  The  only  note  which 
these  can  play  in  E  major  is  the  tonic,  to  which  they  are  accord- 
ingly confined  until  the  recapituUtion  of  the  second  subject. 
This  is  unexpectedly  placed  in  C  major,  the  remotest  key  reached 
in  the  overture,  and  one  that  had  already  appeared  in  an  impres- 
sive passage  in  the  introduction  which  foreshadows  the  reference 
in  the  first  act  to  the  hero  in  his  dungeon  ("  Der  kaum  mehr 
lebt  ttod  wie  ein  Schatten  schwebt ").  In  thb  key  the  trumpets 
Uaae  out  with  an  effea  which  entirely  depends  upon  thdr 
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ccstricted  put  hitherto.  On  t  suffident  acqoamtance  with  the 
work  this  would  probably  have  revealed  the  essential  Dature  of 
the  instniment  to  a  h^rer  unaoniainted  with  technicaiities, 
and  revealed  it  rather  as  a  characteristic  than  as  a  limitatioiL 
A  still  more  remarkable  instance  will  be  found  in  the  third 
statement  of  the  theme  of  the  finale  of  the  9th  symphony.  When 
the  trwnpets  take  it  up  they  make  a  remarkable  diange  at  its 
nth  bar,  for  no  other  reason  than  that  one  of  the  notes,  thougli 
perfectly  within  their  scale,  and,  indeed,  already  produced  by 
them  in  the  very  same  bar,  is  so  harmonized  as  to  suggest  the 
freedom  of  an  instrument  with  a  oomi^ete  scale.  This  passage 
shows  that  if  Beethoven  had  had  the  modem  trumpet  at  his 
diqx>sal,  while  be  would  no  doubt  freely  have  used  its 
resources,  he  would  nevertheless  have  matntainfd  its  character 
as  an  instrument  founded  on  the  natural  scale,  and  would 
have  agreed  with  Brahms  that  the  nolnlity  and  purity  oi 
its  tone  depends  upon  its  faithful  adherence,  at  least  within 
^mphonic  limits,  to  types  of  mdody   suggestive   of    that 


This  biing3  us  to  the  latest  radical  change  effected  in  instiu- 
mentation,  the  change  from  symphonic  to  dramatic  principles. 
It  will  be  convenient  to  take  one  supreme  composer  as  the 
artist  who  has  dealt  so  consistently  with  the  ewmtiah  ci  the 
new  style  that  he  may  be  conveniently  regarded  as  its  creator. 
Even  with  this  limitation  the  subject  is  too  vast  lor  us  to  enter 
Into  details. 

Dramaiic  Itutrumailaium. — There  is  hardly  one  of  Wagner's 
orchestral  innovations  which  is  not  inseparably  connected  with 
his  adaptation  of  music  to  the  requirements  of  drama;  and 
modem  conductors,  in  treating  Wagner's  orchestration,  as  the 
normal  standard  by  which  all  previous  and  oontempoiary 
music  must  be  judged,  are  doing  their  best  to  found  a  tradition 
which  in  another  fiifty  years  will  be  exploded  as  thoroug^y  as 
the  tradition  of  symphonic  additional  accompaniments  is  now 
exploded  in  the  performances  of  Bach  and  HandeL  The  main 
difference  between  symphonic  and  modem  dramatic  orcbestiation 
depends  on  this:  that  in  a  symphony  any  important  incident 
will  probably  be  heard  again  within  five  minutes,  in  every 
circumstance  of  formal  symmetry  and  preparation  that  can 
attract  the  attention.  This  being  so,  it  is  abntrd  in  a  symphony 
to  use  only  such  orchestral  colours  as  would  be  fit  for  dnimatic 
moments  which  are  not  likdy  to  recur  for  an  hour  or  two,  if  they 
recur  at  aU.  Such  a  passage  as  bars  5  to  8  in  the  first  movement 
of  Beethoven's  8th  symphony  is  as  unintelligible  from  the 
point  of  view  of  Wagnerian  opera  as  the  opening  of  the  RkeiMgM 
is  unintelligible  from  the  point  of  view  of  symphony.  But  both 
are  quite  right.  The  modem  Wagnerian  conductor  is  apt  to 
complain  that  Beethoven,  in  his  four-bar  phrase,  drowns  a  melody 
which  lies  in  the  weakest  register  of  the  darinet  by  a  crowd  of 
su{)erfiuous  notes  in  oboes,  horns  and  flutes.  The  oomplainer 
entirely  overlooks  the  fact  that  this  is  the  kind  of  music  in  which 
such  a  phrase  will  certainly  be  heard  again  before  we  have  time  to 
forget  it;  and  as  a  matter  of  fact  the  strings  promptly  repeat  it 
fortissimo  in  a  position  which  nothing  can  oveipower.  A  crowd  of 
instruments  that  seemed  at  first  to  overwhelm  it  in  sympathetic 
comments  is  perfectly  dramatic  and  appropriate  on  the  symphonic 
scale.  On  the  operatic  scale  established  by  Wagner  such  detail  is 
simply  lost.  Far.  greater  polyphonic  detail  of  another  kind  is 
no  doubt  possible,  but  it  requires  far  longer  time  for  its  expression. 
It  cannot  change  so  rapidly.  It  engages  the  ear  more  exclusively, 
and  therefore  it  needs  an  accuracy  and  an  elaboration  of  para- 
phernalia quite  irrelevant  to  symphonic  art.  The  accuracy  and 
the  paraphernalia  are  equally  exemplified  in  all  Wagner's 
additions  and  alterations  of  the  classical  orchestral  scheme, 
for  these  all  consist  in  completing  the  families  of  instruments 
so  that  each  timbre  can  be  presented  pure  ni  complete  harmony. 
But  the  greatness  of  Wagner  b  shown  in  the  fact  that  with 
all  the  effect  his  additions  have  in  revolutionizing  the  resources 
of  orchestration,  he  never  regards  his  novelties  as  substitutes 
for  the  natural  principles  of  instrumental  effect.  His  brass 
instruments  have  lost  nothing  of  their  andent  nobility.  In 
his  gigantic  designs  it  ineviubly  happens  that  instrumental 


resources  are  strained  to  their  otmost,  and  iIkr  is,  pechapi, 
hardly  anything  which  the  makers  and  pbycrs  of  iostrcacrj 
can  be  trained  to  do  vdiich  is  too  remote  to  be  ilnnimSfi!  tj 
some  extreme  dramatic  necessity  in  Wagner's  vhrmr.  B-^  i 
is  always  some  such  extreme  necessity  that  flfmands  k,  m*4 
never  an  i^ipetite  too  jaded  for  natural  resources.  The  cnr^ 
examine  of  this  is  what  Richard  Strauss  has  ingcnioasiy  aji 


the  "al  fresco"  treatment  of  instruments  in  large 
masses  (Berlios-Stiaass,  lustrumentaiioiuUkre,  edition  Tttrs 
Experience  diows  that  in  the  modem  orchestra  tbere  is  safetj  2 
numbers,  and  that  passages  may  with  impvnity  be  writter  .'.r 
thirty-two  violins  wfaidi  no  sin^e  ptMyer  can  execute  dear; 
Whether  this  justifies  Wagner's  successors  and  imitiiors  a 
showing  a  constant  preference  for  passages  of  wibch  not  ens 
the  general  outline  is  practicable;  whether  it  josti&es  a  cite 
oi  things  in  which  the  normal  oooqMss  of  evcxy  iiiVijgje: 
in  an  advanced  apth-oentury  score  would  appear  to  be  ^oi£ 
a  fifth  higher  than  any  player  oi  that  instrument  will  adr.: 
whether  it  proves  that  it  b  artistically  desirable  that  vhea  tben. 
are  eight  horns  in  the  orchestra  thdr  material  shoold  be  iD£>L2- 
guishi^  from  pianoforte  writing,  and  that,  in  short,  the  per.  a 
every  instrument  should  look  exactly  like  the  part  of  oery 
other— such  questi(»s  are  for  posterity  to  decide.  At  preset 
we  can  only  be  certain  that  Uie  criterion  acconfiog  to  viad 
Brahms,  being  a  qrmphonic  writer,  has  no  mastery  of  orchesn- 
tion  whatever,  is  not  a  criterion  compatible  wjtli  any  sezx  J. 
symphonic  style.  It  is  therefore  not  a  criterioa  whkh  cu  i; 
justice  to  the  principles  of  Wagner's  noo-symphaoic  art  for  .u 
appreciation  thereof  is  inevitably  one-sided.  Least  of  aU  cc 
it  conduce  to  the  formation  of  sound  critical  standards  ke  ihs 
new  instrumentation  which  is  now  in  iHOoess  of  drrekpai^ 
for  the  future  forms  of  instrumental  music  Tbese.  we  dra^^ 
doubt,  win  be  as  profoundly  tnflnencrd  by  Waginer  a  ik 
sonata  style  was  influenced  by  Gluck. 

Finally  it  must  be  remembered  that  musica]  cuphoay  ci 
enootional  effect  are  inseparaUe  from  conskkxatioBS  of  hanBcer 
and  polyphony.  Timbre  itself  is,  as  Hdmbohx  shows,  a  Lri  ."i 
harmony  fdt  but  not  heard.  Not  even  the  imaginarinB  i=i 
skill  oi  Berlioz  could  galvanise  into  permanent  artistic  E5e  c 
instrumentation  based  exdusivdy  upon  instnonentSt  bower? 
suggestive  his  wond«fol  orchestral  effects  may  have  bees  tc 
contemporary  and  later  artists,  iriio  realize  that  artistic  c&ci 
must  proceed  from  artistic  causes. 

CkatHber-mMstc—Tbit  instrumentation  of  solo  <>wn1if -J^rri 
is  one  of  the  largest  and  most  detailed  subjects  in  the  az:  i 
music.  Something  has  been  said  above  as  to  its  eax&r  tsperj 
in  the  time  of  Haydn.  Before  that  time  it  was  based  ex- 
dusivdy on  the  use  of  the  haipsidMird  other  as  a  mez=9  a 
sui^rting  the  other  instruments  or  as  also  contribulxng  pnrcr*^ 
parts  to  the  combination.  Thus  there  were  no  striug-quzr:  i 
before  Haydn — at  least  none  that  can  be  distxngni&bed  ins 
sjrmpbonies  for  string-band. 

Richard^  Strauss,  in  his  edition  of  Berlioa's  weeks  on  Its*- 
menlaiion,  paradoxically  characterizes  the  rhwwral  oeciescx 
style  as  that  which  was  derived  from  chamber-mnsic.  Nc«  : 
is  true  that  in  Haydn's  earty  days  orchestras  wexe  smaS  t-l 
generally  private;  and  fhat  the  styles  of  wdtestral  and  chac^er- 
music  were  not  distinct;  but  surdy  nothing  is  dearer  thu  t^  r. 
the  whole  history  of  the  rise  of  dasiwul  chamber-^Bcssc  I-e>  ' 
its  rapid  differentiation  from  the  coarse-grained  crcte&r-. 
style  with  which  it  begat.  Ordwstral  wind-pazts  have  t^'? 
discovered  belonging  to  Ha.nln's  string-quartet  C^  r^Na  5.  i^ 
quartet  in  D  minor,  Op.  9,  No.  4,  b  already  in  a  style  wUA  net  rrts 

the  most  casual  listener  could  mistake  for  anything  crchcs*^ 
On  this  differentiation  of  styles  rests  the  whole  aes:het^  n 
chamber-music;  but  the  subject  is  very  subtle,  and  thcc  5 
much,  as  for  examplr  in  Sdi  ibert's  quartets  and  his  C  iss'vr 
quintet,  that  is  in^ired  by  on*hestral  ideas  without  in  the  k:-< 
vitiating  the  chamber-music  st:/]e;  though,  judged  by  its  apn;"- 
ance  on  paper,  it  seems  as  unorthodox  as  the  notccr_«  - 
orchestral  beginnings  of  Mendelssohn's  quartet  in  D  and  q^"^- 
I  in  Bb.    The  ^*g*>"t"g  of  Mcaddssohn's  F  minor  asaitc:  .1 
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igiln,  I  cue  imilly,  but  perhipi  wrongly,  coDdtmunl  (or  iti 
Dfchciln]  AppearuKC  on  paper.  Such  matun  cUAot  be  dfdded 
oB-bud  by  the  mac  ltd  that  Irnutes  are  cbanclnulic  of 
orchcslm:  ihe  quatioD  13  whether  io  individual  caies  Ibcy 
have  Dot  a  ^KdaJ  character  wbcD  played  by  single  players- 
Wtafn  thii  is  10  ibeie  need  be  no  conliuion  ol  ityle;  but  the 
du^r  of  luch  conluaion  u  great,  and  with  the  rise  of  modem 
drvmalic  iatlnimenUlion  it  nuy  be  doubtfd  whether  then  are 
any  uandards  of  critidim  [a  cment  uie  for  chambei-Riusic  of 
□Ifaec  than  tbe  taatxt.  ityte.  Tbe  devclopmeut  d[  {Nanoforlc 
tEchnique  ance  Beclbovtn  hu  been  in  some  ways  even  more 
revolutioniiing  than  that  of  tbe  biass  insliuDienta;  Uld  pluw- 
forte  iDstnimenUtioo,  both  is  uto  and  in  cbambei-music,  is  a 


be  famliiBr  Bnwp  < 

fout-pin  Manei.    In  tbnC'Wt  inovBBHiti  PaleMrina  pmenu  ui 
with  twclv«  combiiutioiu  of  voles.    In  hii  fivfrpart  Mam  and 

Mduca  Uld  linfle  movrnieDli  ihow  rIeveiL    And  when  he  wrilcft  iD 

3.  tSlk  Cmhtrj. — 17th-century  Lnstnimenlatian  miy  be  d^ected 
here  u  having  begun  in  cbaoa  and  coded  in  the  vheinH  at 
(he  iSlh<«ttucy  decocativ*  imtrumentation.  The  Following  ii 
Bach'i  fulkit  orcbcMra;  the  itring<band»  conibting  (at  at  the 
prwfit  day)  of  ■"-*■ —  *-  ' "  .-:-i--   -j-i n— 


c4  alto  oboe  .. .  . 

_.__  ._  ..._  __.  _.^ ..  generally  doubling  tbestnng 

*.  a  boraa.  with  parta  needing  much  greater  practice  in  high 
k  than  ia  cunomary  ID^y,  3  (occaaionaUy  4)  irumpeta,  of  which 
aR  the  Ent  2  wne  playnl  by  playcn  capcdally  trained  to 


louod  any  English  immpeiFn  capable  of  playing  at  high  partf  u 
thoK  of  tbe  German  ClariM-BUitr,  and  hit  plan  Kenit  gcncfsllyto  get 
aa  many  oboee  and  baieooni  aa  could  be  procured  to  double  the  top 
and  bottoa  of  hia  atring-band.    But  hit  definite  cccheatral  electa  in 


, ,.,..  "He  led  them  forth  Bite  abeep,"  ._  ..  -_  .- 

£trP'>  and  the  nu^  o(  tbe  Wikk  if  Ewlgr,  and  the  appearance  of 
Samud'a  tpirit  in  Satdl  an  at  modern  u  Gtuck'a. 

y  Symfkeme  OrcktHntwn, — HoBrt'a  full  aynipboafc  icbeme 
require  the  etrint-band,  I  flute  (rarely  3),  i  obaea»  a  darineta  (when* 
Tver  he  could  ofxain  ihem.  he  bdnf  the  flrat  compoaer  who  leally 
appreoated  them,  instead  of  rtfardiiMIhern eilhcr  a> cheap  iubair> 

raiT  and  Late  cKOptJona,  Haydn,  a*  merely  adding  to  the  force  of 
tuOi  pajwral.    Fuilher,  2  homa.  a  baBoona.  a  trumpcta  and  a  pair 

Monrt  impoRi  from  diunh  niuaic  ]  tnmiboatx  for  (pedal 

darineta^  In  hia  5ih  eympbony  he  introduced  3  tramhonea 
and  eilended  both  Ihe  upper  and  lowrr  enrcnm  of  the  wind- 
towl  by  a  iHCcolo  and  a  double  Ixujoon.  "  Turliiih  muik," 
tr.  the  rag  drum.  cymbuU  and  triangle,  wai  uicd  by  Haydn  in  hia 
UdiiariSjmpiiimj.  and  Moaart  in  hii  EiUSikrwit,  for  reaaoot  of 
"local  coliior";  ii  appean  at  an  enreoie  meant  of  dimai  in  tbe 

4.    ICagiiir'i  Ordiaira:  Trulax  iiiil  /itUt. — (Famitiea  of  initcU- 

Slrioga :  a*  utual,  but  lubKct  to  mhiuldy  compla  grouping. 
J  fliitet  Csrd  to  play  piccou  when  required). 


(The  mechanical  improvement*  by  which  be 
pctt  acquired  a  complete  icale  have  rcvolutior 
e  of  thotc  iEiilrumenls^  and  Wtgner'i  orche 
than  ih^I  of  any  other  rompoier,  ha*  profited 
in  the  prefaa  to  Ihe  icore  Wagner  apeak*  very 
:  loia  ol  tbe  original  character  of  the  hon  in  the 


ordinary  ^yen ;  and  gos  an  far  a 

tmoothly  aj  the  dattical  playen,  hi 
the  advantage*  ri  the  new  ncchai 


XnD^ii^ia 


anglait.  or  4tb  oboe. 


1  Bii  drum. 
LCong. 


rnainiy  of  itring-quartett  lur   ?    M..Fin*,  viola  uid  violoncelloi 

l'>ne-Irioa  (pianoforte,  violin  An.i  v,^ '^  .nccllo) ;  pianojorte-quartct* 
Ipjanolorte  with  ttring-trio) ^  in.u'^  ne-quiniel*  (pianoforte  with 
ttiinMuanet) i  ttrinMuinici-  <■■■■'■'•  1  violat,  very  rarely  with 
7  violoDcellot),  and  Qn  iwi>  um,.  case*  by  Br^hmt)  ttring. 

tcdctL     Laigcr  combinatioi'  lenii-orcticttral,  etnedally 

Khcre  Ihe  doublc.baia  and  un  menu  an  used,  lend  them- 

telvn  to  a  loDieHhBt  lighiir  HI  Bcelhovcn't  leplel  and 

EcliLilKn'*  ociel  are  both  in  (].■  il  a  very  large  lerenade- 

Wind  JTiitrunurru  produce  ^  :  al  cffecu  in  chamber.muiic, 

t'l  I  -'' '  :  Ml '  V' '    'ir.;  on  Ihe  pan  of  Ihe  composer. 

MBgnilictni  examplen  are  Moiati  ■  tno  for  pianoforte,  clarinet  and 
v\a\i.  hit  quintet  for  pianoforte,  oboe,  clannel.  horn  and  battoon 

Smitaled  by  Beethoven),  hia  quintet  for  cbrinet  and  nrinat. 
rahmi'a  clarinct-qu Intel  for  Ihe  ume  couihinalion,  and  hit  Irio  for 
pianoforte,  violin  and  horn.  (D.  F,  T.) 

INSTBUHHHT  OP  OOVBRMMBNT,  the  nunc  given  to  the 

decree,  ot  written  conslilulion,  under  which  Oliver  CromweU 

ai  "  lord  protectot  of  tbe  commonweolib  "  govemed  England, 

Scotland  ud  Inland  (rom  December  lAj]  to  May  1(57. 

Tbe  Long  Fuliament  was  eipelled  in  April  1653  and  the 


ir  Nomi 


offidally  lord  general  of  the  army,  with  a  new  coundl  of  state, 
nmained  the  only  recognised  aulhority  in  the  country.  It  was 
in  theae  circumttancei  thai  Ihe  Instrument  of  Covemmenl, 
drawn  up  by  wme  officer*  in  the  army,  prominent  among  whom 
■ai  John  I-ambett,  wua  brought  forward.  Tbe  document 
appean  to  bavc  been  under  con^dtraiion  lince  tbe  middle  of 

carried  on  and  huddled  up  ^  two  ot  three  peruna,"  a  nmark 
probably  very  near  Ihe  truth.  Tbe  nominated  parliament 
abdicated  on  the  nth  of  December  165J,  and  after  certain 
cmeodationa  the  laatrumeiit  wa^  accepted  by  Cromwell  on  tbe 
i6lh.  Coniistiag  of  (orty-two  •rticlei.  the  liuttumeDl  placed 
tbe  legiilatlve  power  In  the  bands  d  "  one  person,  and  tbe  people 
asacmbted  In  parliament  ";  tbe  eiecutive  power  wa»  left  to 
tbe  laid  protector,  whose  olBte  wat  to  be  elective  «od  not 
hereditary,  and  a  council  of  state  numbeiing  from  thirteen  to 
twenty-one  membcra.    Hie  counciUan  were  appointed  for  lilei 
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fifteen  were  named  in  the  tnstroment  itadf ;  and  Cromwell 
and  the  council  were  empowered  to  add  six.  To  fill  vacancies 
parliament  must  name  six  persons,  of  whom  the  council  would 
select  two,  the  choice  between  these  two  being  left  to  the  pro- 
tector. A  parliament  was  to  meet  on  the  3rd  of  September  1654, 
and  until  that  date'  the  protector  with  the  consent  of  the  council 
could  maJce  ordinances  which  would  have  the  force  of  laws. 
After  the  meeting  of  parliament,  however,  he  had  no  power  of 
legislation,  nor  had  he  any  veto  upon  its  acts,  the  utmost  he 
could  do  being  to  delay  new  legislation  for  twenty  days.  A  new 
parliament  must  be  called  "once  in  every  third  year,"  elaborate 
arrangements  being  made  to  prevent  any  failure  in  this  rtspcctf 
and  for  five  months  it  could  not  be  dissolved  save  with  its  own 
consent.  The  parliament,  composed  of  a  single  chamber,  was  to 
consist  of  460  members — ^400  for  England  and  Wales,  and  30 
each  for  Scotland  and  Ireland — and  the  representative  system 
was  entirdy  remodelled,  growing  towns  sending  members  for  the 
first  time,  and  many  small  boroughs  being  disfranchised.  A 
large  majority  of  the  English  members,  365  out  of  400,  were 
to  be  elected  by  the  counties,  where  voters  must  possess  land 
or  personal  property  of  the  value  of  £200,  while  in  the  boroughs 
the  franchise  remained  unaltered.  In  Scotland  and  Ireland  the 
arrangement  of  the  representation  was  left  to  the  protector  and 
the  coundL  Roman  Catholics  and  all  concerned  in  the  Irish 
rebellion  were  permanently  disfranchised  and  declared  incapable 
of  sitting  in  parliament,  and  those  who  had  taken  part  in  the 
war  against  the  parliament  were  condemned  to  a  similar  dis- 
abih'ty  during  the  first  four  parliaments.  The  protector  was 
empowered  to  raise  a  revenue  of  £200,000  in  addition  to  a  sum 
sufficient  to  maintain  the  navy  and  an  army  of  30,000  men,  and 
religious  hberty  was  granted  "provided  this  liberty  be  not 
extended  to  Popery  or  Prelacy."  The  chief  officers  of  state  were 
to  be  chosen  with  the  consent  of  parliament,  and  a  parliament 
must  be  summoned  at  once  in  case  of  war.  The  practical  effect 
of  the  Instrument  was  to  entrust  the  government  of  the  three 
countries  to  the  parliament  for  five  months  out  of  every  three 
years,  and  to  the  protector  and  the  council  for  the  remainder  of 
the  time.  Although  the  Instrument  bristled  with  possibilities 
of  difference  between  parliament  and  protector, "  it  is  impossible," 
as. Gardiner  says,  "not  to  be  struck  with  the  ability  of  its 
framers." 

■  Having  issued  many  ordinance^  and  governed  in  accordance 
with  the  terms  of  the  Instrument,  Cromwell  duly  met  parliament 
on  the  3rd  of  September,  and  on  the  following  day  he  urged  the 
members  to  give  it  the  force  of  a  parliamentary  enactment.  Many 
representatives  objected  to  the  provision  placing  the  supreme 
power  in  the  hands  of  a  single  person  and  of  parliament,  a  dis- 
cussion which  was  futile,  as  clause  XIL  of  the  Instrument 
declared  that  "the  persons  elected  shall  not  have  power  to  alter 
the  government  as  it  is  hereby  settled  in  one  single  person  and  a 
parliament."  The  proceedings  were  soon  stopped  by  Cromwell, 
who  on  the  X2th  of  September  explained  that  there  was  a  differ- 
ence between  "  fundamentals "  which  they  might  not,  and 
"  dreumstantials  "  which  they  might,  alter.  He  concluded  by 
stating  that  they  would  be  excluded  unless  they  subscribed  a 
recognition  to  be  true  to  the  protector  and  the 'commonwealth, 
and  to  Tespcct  the  terms  of  clause  XII.  Over  three  hundred 
members  took  the  required  step;  but  they  proceeded  to  alter 
the  Instrument  in  other  ways,  and  over  the  question  of  the 
control  of  the  army  they  were  soon  in  sharp  conflict  with  the 
protector.  At  length,  on  the  32nd  of  Janiiary  1655,  Cromwell, 
counting  twenty  weeks  as  five  months,  dissolved  parliament. 

Regarding  the  Instrument  as  still  in  force  the  protector  sought 
for  a  time  to  rule  in  accordance  with  its  provisions;  but  new 
difficulties  and  growing  discontent  forced  him  to  govern  in  a  more 
arbitrary  fashion.  However,  in  July  1656  he  issued  writs  for 
a  second  parliament  which  met  in  the  following  September. 
Many  members,  men  of  advanced  views,  were  excluded  by  the 
council  of  state,  acting  on  the  strength  of  clause  XVII.,  which 
declared  that  those  elected  must  be  "  persons  of  known  integrity, 
fearing  God,  and  of  good  conversation."  The  remainder  dis- 
cussed the  question  of  the  future  government  of  the  country, 


and  in  May  1657  Cromwdl  asMnted  to  tlie  Humble  PedtioB  aad 

Advice,  which  supplanted  the  Instrument  of  GovtrnmeaL 

Gardiner  says  the  Instrument  was  "  the  first  of  hnndrecb  at 

written  constitutions  which  have  since  spread  over  tfcc  worid, 

of  which  the  American  is  the  most  conspicuous  example;  m  whkh 

a  barrier  Is  set  up  against  the  entire  predominance  of  aay 

set  of  official  persons,  by  attributing  strictly  Hmxtcd 

to  each." 

The  text  of  the  Instrument  u  minted  in  S.  R.  Ganliaer^s 
tutioHol  Documents  of  tkt  Puritan  Raolmiwn  (Oxford.  1 899).   See  Also 
S.  R.  Gardiner,  History  of  the  Comrnonwealth  and  ProttOemie, 


u 


"  insoxance  "  to  fire. 


and  iiL  (Loixioa,  1897-1901);  L.  von  Ranke,  EnMseke  Geac^ur 
(1 859-1 868) ;  and  T.  Cariyle,  CnrnweWsLettirs  omd  Spnd^  CLowi  .c. 
1897-1901).  (A.  W.  H.*> 

IHSUBRES  CIooM/Spci,  Irraii^),  a  Cdtic  people  of  apper 
Italy,  the  most  powerful  in  Gallia  Transpadana,  inhahiting  t^ 
country  between  the  Adda,  the  Tidnus  and  the  Alps.  Acson£as 
to  Livy  (v.  34)  they  appear  to  have  been  a  branch  of  the  Acd  ji 
in  Gallia  Transalpina,  though  others  assume  that  tbey  wesc 
Umbrians,  a  view  to  some  extent  supported  by  die  fora 
Is-ombr-es.  Livy  states  that  Bellovesus  and  his  Ganla,  baviag 
crossed  the  Alps  and  defeated  the  Etruscans  near  the  Tidoss* 
found  themselves  in  the  territory  of  the  Insubres  (also  the  aazse 
of  a  pagHs  of  the  Aedui).  Here  th^  built  a  dty  aad  caOcd  it 
Mediolanum  (MHan),  after  the  name  of  a  village  in  their  Imre 
in  Gallia  Transalpina.  The  namelnsubres  thus  appears  apf^xd 
to  the  inhabitants  (i)  of  the  Aeduan  pagmst  (2)  of  the  tcmtc!^ 
in  Gallia  Tran^Mulana  occupied  bjiBeUovesos,  0)  to  the  fcmadcn 
of  Mediolanum.  From  222  to  195  b.c  the  Insnbrcs  were 
frequently  at  war  with  the  Romans.  In  222  they  were  de- 
feated at  Clastidium  by  M.  Claudius  Marcellus,  wbo  gained 
the  spuiia  opima  by  slaying  with  his  own  hand  their 
Viridomanis  (Yirdumarus),  and  in  194  they  were  finallj 
dued  by  L.  Valerius  Flaccus. 

See  YL  Nissen.  llalisehe  Lanieshmde  (1902)  E.  179;   A.  HoUer. 
AUkeUischer  Spnckschatz,  ii.  (1904). 

mSURANCB ,  a  term  meaning  generally  "  making  oneself  safe 
against"  something,  but  specially  used  in  ooanexicm  w^:h 
making  financial  provision  against  certain  risks  in  the  hini  w  a 
of  life.  The  terms  Assurance  and  Insurance  are  in  ordisory 
usage  synonymous,  but  in  the  profession 
fined  to  the  "  life  "  business,  and 
and  other  miscellaneous  risks.  Assurance  was  the  eariacr  ters. 
and  was  used  of  all  forms  of  insurance  indiscriimnately  tiS  the 
end  of  the  16th  century.  Insurance — in  its  earlier  form,  ** 
ance  " — was  first  applied  to  fire  risks  (see  note  r.v. 
in  the  Hew  EngHisk  Dictionary). 

I.  Geneial  HxsToay 

During  the  latter  half  of  the  19th  century  the  practice  of 
ance  extended  with  unprecedented  rapidity,  partly  in  tsenrd 
forms.  While  its  several .  branches,  such  as  life  insnraaae, 
casualty  insurance  and  others,  have  each  had  an  iadepcndeat 
and  cluracteristic  development,  all  these  together  form  as 
institution  peculiar  to  the  modem  world,  the  origin  and  growth 
of  which  attest  a  remarkable  change  in  men's  ideas  aad  hafc^ 
of  thought. 

The  simplest  and  most  general  ooncqitioii  of  iasaraxtee  is  a 
provision  made  by  a  group  of  persons,  each  sia^y  in  daz;ger 
of  some  loss,  the  incidence  of  which  cannot  be  fareseea,  that 
when  such  loss  shall  occur  (o  any  of  them  it  shall  be  distribatcd 
over  the  whole  group.  Its  fsscntial  dements,  therefore,  are 
foresight  and  co-operation;  the  former  the  special  <£tsUBct>3« 
of  civilized  man,  the  latter  the  means  <tf  aodal  pragrtsa.  B..: 
foresight  is  possible  only  in  the  degree  in  which  the  consequracvs 
of  conduct  are  assured,  i.e.  it  depends  on  an  ascertained  recalar :  > 
in  the  forces  of  nature  and  the  order  of  todety.  To  the  savx^ 
life  is  a  lottery.  In  hunting,  rapine  and  war,  all  his  iatcres-.s 
are  put  at  hazard.  The  hqpes  and  fears  of  the gamUerdoiais^tf 
his  impulses.  As  nature  is  studied  and  subdued,  aad  as  aonc^T 
is  developed,  the  element  of  chance  is  slowly  diminated  frca 
life.  In  a  progressive  sodety,  edncatioo,  science,  inv-akticc. 
the  arts  of  production,  with  regular  govenment  aad  cira  order. 
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Steadily  work  together  to  narrow  ttie  realm  of  chance  and  extend 
that  of  foresight.  But  there  remain  certain  events  which  may 
disturb  all  anticipations,  and  in  spite  6f  any  man's  best  wisdom 
and  efifort  may  deprive  him  o(  the  frm'ts  of  his  bbour.  These 
axe  mainly  of  two  classes:  (i)  damage  to  property  by  the  great 
forces  of  nature,  such  as  lightning  and  hail,  by  the  perils  of  the 
sea  and  by  fixe;  (2)  premature  death.  A  useful  life  has  an 
economical  value.  But  no  skill  can  make  certain  its  continuance 
to  its  normal  dose.  In  the  reasonable  expectation  that  it  will 
last  until  a  competence  is  gained  or  the  family  ceases  to  be 
dependent,  young  men  marry;  but  some  will  die  too  soon,  and 
in  the  aggregate  multitudes  are  left  destitute.  Both  classes 
of  loss  are  alike,  in  that  they  fall  on  individuals  in  the  mass  who 
are  not  known  beforehand  nor  selected  by  any  traceable  law. 
But  the  sufferers  are  ruined,  while  the  same  pecuniary  k)8S,  if 
distributed  over  the  whole  number,  would  be  Uttle  felt.  Wherever 
the  sense  of  community  has  existed  this  has  been  discerned, 
and  some  effort  made  to  act  upon  it.  Thus  in  feudal  Europe 
it  was  customary  for  the  houses  of  vassals  to  be  restored  after 
fire  at  the  cost  of  the  estate.  In  England  in  the  zyth  century 
the  government  practised  a  method  of  relief  after  acddent^ 
fires.  When  such  a  loss  was  proved  to  the  king  in  council,  the 
chancellor  sent  a  king's  brief  to  churches,  sherifib  and  justices, 
asking  contributions,  and  trustees  for  the  sufferers  administered 
the  funds  collected.  But  under  the  last  two  Stuarts  gross  frauds 
resulted,  and  the  system  fell  into  disrepute  and  disuse.  At  best, 
the  voluntary  relief  provided  by  charity  after  knses  are  incurred 
is  but  sporadic  and  irregular.  Insurance  begins  when  the 
liability  to  loss  is  recognized  as  common,  and  provision  is  made 
beforehand  to  meet  it  from  a  common  fund.  The  efficient 
organisation  of  communities  or  groups  for  this  purpose  is  an 
essentially  modem  achievement  of  social  science.  But  the 
histoiy  (k  the  conception  in  its  formative  stages  is  extremely 
obscure. 

Its  first  appearance  in  business  life  i^often  sought  in  the  marine 
loans  of  the  andent  Greeks,  fuUy  described  by  Demosthenes. 
Money  was  advanced  on  a  ship  or  cargo,  to  be  repaid  with  large 
interest  if  the  voyage  prosper,  but  not  repaid  at  all  if  the  ship  be 
lost,  the  rate  of  interest  being  made  high  enough  to  pay  not  only 
for  the  use  of  the  capital,  but  for  the  risk  of  losing  it.    Loans  of 
this  character  have  ever  since  been  common  in  maritime  lands, 
under  the  name  of  bottomry  and  respondentia  bonds.    (See 
below,  Marine  Insurance.)    But  the  direct  insurance  of  sea- 
risks  for  a  premium  paid  independently  of  loans  began,  as  far 
as  is  known,  in  Belgium  ab$mt  aj>.  130a     During  the  next 
century  thfc  risks  ci  insurance  for  the  iisual  voyages  between 
London  and  European  ports  were  carefully  considered,  and 
customary  rates  became  established.    In  his  address  in  opening 
Elizabeth's  first  parliament  in  1559,  Sir  Nicholas  Bacon  said, 
"Doth  not  the  wise  merchant  in  every  adventure  of  danger 
give  part  to  have  the  rest  assured?"   In   z6ox  parliament 
created  a  commission  to  dedde  disputes  under  contracts  for 
marine  insurance,  and  ths  preamble  of  the  act  (43  Elix.  ch.  12) 
expresses  the  best  thought  of  the  British  mind  in  that  day  upon 
the  subject.   Thus  the  business  of  marine  insurance  was  intelli- 
gently and  wisdy  practised  three  centuries  ago.   But  the  under- 
writers were  private  persons,  acting  independently,  so  that  the 
insured  lacked  the  benefit  of  large  aggregations  of  capital  to  make 
his  contract  safe;  while  the  insurer,  who  took  one  or  a  few  risks, 
was  without  the  security  of  brge  averages  and  mi|^t  be  crushed 
by  an  exceptional  loss.    A  partial  remedy  was  gradually  reached 
in  London;    Men  who  had  capital  to  employ  in  this  hazardous 
business  used  to  meet  at  fixed  hours  when  shipowners  and 
merchants  could  negotiate  with  them.   The  higgling  of  the  open 
market,  fai  view  of  all  the  circumstances  of  each  lisk—as  the 
character  and  condition  of  the  ship,  its  crew  and  cargo,  the  length 
and  route  of  the  voyage,  the  season,  the  current  rate  of  interest 
and  profits^— determined  the  rate  of  premium;  and  when  this 
obtained  genml  assent,  the  written  agreement  was  signed  by 
each  underwriter  for  that  part  of  the  risk  which  he  assumed. 
Towards  the  end  of  the  17th  century  these  meetings  were  held 
in  Lloyd's  coffee>houae,  and  their  simple  practice  gradually 
XIV  II* 


grew  into  the  complete  and  complicated  system  of  marine 
insurance  now  general.  The  underwriters  together  evolved 
rules  and  improved  methods,  but  continued  for  generations 
to  insure  severally,  without  corporate  powers  or  common 
responsibility,  so  that  the  name  Lloyd's  bcMrame  throughout  the 
commercial  world  the  symbol  of  marine  insurance.  More  re- 
cently the  name  has  been  adopted  in  the  United  States  by  associa- 
tions of  private  or  individual  underwriters  as  distinguished  from 
insurance  corporations. 

Although  the  underwriters  at  Lloyd's  often  conadered  and 
assumed  other  than  marine  risks,  and  made  contracts  some  of 
which  were  merely  wagers  on  public  or  private  events,  there  is  no 
record  of  insurances  by  them  against  fire  on  land.  But  fire 
insurance,  it  is  vaguely  known,  had  previously  been  practised, 
in  a  crude  form,  in  several  European  dties.  In  1635,  and  again 
in  1638,  citizens  of  London  petitioned  Charles  I.  for  a  patent 
of  monopoly  to  insure  houses  at  the  rate  of  one  shilling  yearly 
for  each  £20  of  rent,  the  association  to  repair  or  rebuild  those 
burned,  to  maintain  a  perpetual  fire-watch  in  the  streets,  and  to 
pay  £200  yearly  towards  rebuilding  St  Paul's  cathedral  tmtil 
finished.  The  attorney-general  approved  the  project,  but  in 
the  disorders  of  the  kingdom  it  was  forgotten.  The  Great  Fire 
of  x666  revived  interest  in  th^  subject,  and  led  to  practical 
measures.  In  May  1680  a  private  fire  office  was  opened  "at  the 
back  side  of  the  Royal  Exchange"  to  insure  houses  in  London,  by 
assuming  the  risk  of  loss  to  a  fixed  amount  for  a  fixed  premium, 
namdy,  2^%  of  the  yearly  rent  for  brick  houses  and  5%  for 
frame  houses,  the  rent  being  always  assiuied  to  be  one-tenth  of 
the  value  of  the  fee.  The  estimates  of  the  promoters  are  interest- 
ing. In  the  fourteen  years  smce  the  Great  Fire  750  houses  had 
been  burned  in  London,  with  an  average  loss  of  £200.  A  fimd 
of  £40,000  subscribed  as  guaranty  was  to  be  incmucd  by  £20,000 
for  every  xo,ooo  houses  insured,  and  the  interest  of  the  fund 
alone  therefore  might  be  expected  to  meet  all  losses  and  leave 
a  surplus.  Thus  the  security  was  perfect  and  the  promise  of 
profit  great.  Meagre  as  was  the  basis  of  facts  for  the  calculations, 
and  crude  as  was  the  statistical  method  employed,  the  insurance 
offered  met  a  general  want  and  the  business  grew  rapidly. 
Within  a  year  a  strong  demand  was  heard  that  the  dty  of  London 
should  itself  insure  the  houses  of  its  dtizens,  and  the  common 
council  voted  to  do  so  at  lower  rates  than  the  fire  office.  But 
the  courts  put  a  speedy  end  to  this  movement,  holding  that  the 
charter  conferred  on  the  dty  no  power  to  transact  such  business. 
Thus  the  socialistic  theory  that  insurance  b  properly  a  branch 
of  government  is  almost  as  old  as  the  business  itself,  though  it 
has  never  found  favour  or  been  practically  tested  on  a  large 
scale  in  Great  Britain  or  America. 

The  next  notable  step  in  the  evolution  of  modem  methods 
was  the  organization  of  mutual  insurance  associations.  In  1684 
the  Friendly  Sodety  was  organized.  Each  member  paid  a  small 
entrance  fee  for  expenses,  made  a  cash  deposit  as  a  reserve  for 
emergendes,  to  be  returned  at  the  end  of  his  term,  and  agreed  to 
meet  equitable  Assessments  for  current  losses.  Payments  were 
computed  on  the  assumption  that  one  house  in  200  is  burned 
every  fifteen  years.  The  rivalry  between  the  proprietary  and  the 
mutual  systems  began  at  once,  and  has  continued  till  now.  In 
x686  "th^  Fire  Office  at  the  back  side  of  the  Royal  Exchange" 
petitioned  for  a  patent  of  the  fire  insurance  policy  and  a  mono- 
poly of  its  issue  fi>r  thirty^one  years.  The  Friendly  Society 
opposed  the  grant.  The  most  eminent  lawyers  for  both  were 
heard  by  the  king  in  coundl,  and  on  the  30th  of  January  1687 
King  James  11.  dedded  the  case.  No  charter  was  granted,  but 
the  Fire  Office  might  continue  its  business,  having  a  monopoly 
-for  one  year.  Thereafter  the  Friendly  Sodety  might  for  three 
months  sell  polides,  but  must  then  suspend  for  three  months, 
and  so  on  for  alternate  quarters.  But  the  Fire  Office  must  pay 
the  ordinance  service  for  its  work  in  extinguishing  fires,  the 
amount  to  be  fixed  for  each  fire  by  the  king.  This  waS'lhe  first 
appearance  of  the  plan,  so  widely  prevalent  in  after  years,  of 
imposing  on  insurance  companies  the  support  of  fire  departments; 
that  is,  of  taxing  the  prudent  who  insure  to  protect  the  reddest 
who  do  not.  la 
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After  z688  the  atmosphere  of  En^and  was  freer,  and  under- 
writing was  soon  practised  without  spedaL  licence.  In  1704  the 
societies  began  to  insure  household  goods  and  stocks  in  trade^ 
and  the  insurance  of  personal  property  rapidly  became  as 
important  as  that  of  buildings.  In  1706  the  Sun  Fire  Office  was 
founded,  and  began  to  issue  policies  on  both  real  and  personal 
property  in  all  parts  of  England.  Other  associations  arose 
in  quick  succession  of  which  the  Union  Fire  Office,  dating  from 
1 7 14,  and  the  Westminster  from  1717,  still  survive.  Before 
1720  both  fire  and  marine  insurance  had  become  general  in  all 
great  centres  of  trade.  But  life  insurance  was  as  yet  hardly 
conceived.  Sporadic  evidences  that  it  wa:;  needed,  and  that  men 
were  feeling  after  it,  occur  in  very  early  records.  It  was  a 
inedieval  custom  to  advance  to  a  mariner  goods  or  money,  to 
be  restored  with  large  additions,  but  only  in  case  <rf  safe 
return;  or  to  contract,  for  a  sum  in  hand,  to  ransom  him 
if  captured  by  pirates,  or  to  pay  a  fixed  amount  to  his 
family  if  he  were  lost.  To  evade  the  usury  laws  life  an- 
nuities were  often  sold  at  a  low  rate,  redeemable  for  a  stipulated 
sum.  Life  estates  were  sold  upon  some  guess  at  their  probable 
duration;  and  leases,  especially  of  church  lands,  wete  made  for 
one,  two  or  three  lives  on  rude  and  conventional  estimates  of 
the  time  they  would  run.  Thus  there  was  a  commercial  and 
social  pressure  for  some  intelligent  method  of  valuing  life  con- 
tingencies. But  the  direct  insurance  of  life,  as  a  means  of 
reducing  the  element  of  chance  in  human  affairs,  was  hardly 
thought  of  Indeed,  such  contracts  were  commonly  regarded 
as  mere  forms  of  gambling,  and  were  prohibited  in  France  as 
against  good  morals. 

The  eariiest  known  policy  of  life  insurance  was  made  in  the 
Royal  Exchange,  London,  on  the  i8th  of  June  1583,  for 
£383,  6s.  3d.  for  twelve  months,  on  the  life  of  William  Gibbons. 
Sixteen  underwriters  signed  it,  each  severally  for  his  own  share) 
and  the  premium  was  8%.  The  age  of  the  insured  is  not  referred 
to,  nor  was  it  then  considered,  except  when  far  advanced,  in 
fixing  the  premium.  Gibbons  died  on  the  29th  of  May  1584. 
The  underwriters  refused  to  pay,  alleging  that  twelve  months, 
in  law,  are  twelve  times  twenty-eight  days,  and  that  Gibbons 
had  survived  the  term.  The  court,  of  course,  enforced  payment. 
A  few  instances  of  similar  contracts  are  found,  mostly  in  judicial 
records,  during  the  17th  century;  but  every  such  transaction 
was  justly  regarded  as  a  mere  wager,  at  least  on  the  part  of  the 
insurer.  It  could  not  be  otherwise  until  the  principles  of  proba- 
bib'ty  and  the  um'formity  of  large  averages  were  undetstood  and 
trusted.  A  few  great  tMnkcrs  were  groping  for  principles  which 
were  profoundly  to  modify  the  practical  reasoning  of  after- 
generations.  But  their  work  first  obtained  wide  recognition 
upon  the  publication  of  the  Ars  Conjectandi,  the  posthtmious 
treatise  of  Jacques  Bernoulli,  in  1713.  Meanwhile  the  sodal 
need  for  insurance  continued  to  express  itself  in  empirical  efforts, 
which  at  least  helped  to  nmke  clearer  the  problems  to  be  solved. 
Thus  in  1699  "The  Society  of  Assurance  for  Widows  and  Orphans  " 
was  founded  in  London,  a  crude  form  of  what  is  now  called 
an  assessment  company.  Each  of  2000  healthy  men  under 
fifty-five  years  of  age  was  to  pay  5s.  as  entrance  fee,  is.  quarterly 
for  expenses,  and  5s.  at  the  death  of  another  member;  and  at 
his  own  death  his  estate  should  receive  £500,  less  3%.  On 
default  in  any  payment  his  interest  was  forieited.  The  society 
lasted  about  eleven  years,  and  the  accounts  of  its  eighth  year  are 
preserved,  showing  the  payment  of  £5200  upon  twenty-four 
claims.  The  economic  significance  of  this  society  lies  in  its 
distinct  recognition  of  the  principle  of  association  for  the  distribu- 
tion of  losses.  Together  with  the  Friendly  Sodety,  it  shows 
that  this  principle  had  now  been  so  widely  grasped  by  business 
men  that,  when  embodied  in  a  practical  venture,  it  found 
substantial  support. 

The  conception  of  a  corporation  as  an  artificial  person  to  hold 
property  and  support  obligations  uninterrupted  by  the  death 
of  individuals  was  found  in  Roman  law  and  custom.  Its  first 
use  in  modem  business  enterprise  was  perhaps  the  Bank  of  St 

'^rge  in  Genoa,  about  A.D.  1200,  a  joint-stock  company  with 
ferable  shares,  whose  owners  were  liable  only  to  the  amount 


of  their  shares.  In  England  the  crown.  Itself  the  chief  and  type 
of  corporations  sole,  was  the  source  of  chartered  ri|^ts«  and  {no 
about  x6oo  the  principle  steadily  gained  xccoc^nilioo,  t^ 
advantages  of  incorporation  being  attested  by  tlie  snccesses  <: 
the  great  trading  companies.  Experience  showed  that  rbe 
corporate  form  was  the  obvious  remedy  for  tlie  chkf  di&cC  a 
in  the  practice  of  insurance.  Single  risks  were  but  speculaL^e 
wagers;  a  great  number  must  be  taken  together  to  obta;=  ^ 
trustworthy  average.  A  larger  capital  than  an  a.veTace  pcr.^: 
fortune  was  demanded  as  a  guaranty,  and  this  ca|xtal  must  &: 
be  exposed  to  tltt  dangers  of  trade,  but  set  aside  for  the  ipec£ 
purpose.  Individual  underwriters  may  die  or  fa3;  ocly  1 
permanent  institution  can  be  trusted  in  long  contracts.  ScvtrL 
projects  were  devised  on  this  basis.  Early  in  the  iSth  centsrr. 
indeed,  the  English  government  refused  a  charter  for  mzr^ 
insurance,  declaring  that  corporate  insurance  was  an  netr:.: 
and  needless  experiment,  while  prixrate  underwriting  was  satis- 
factory and  sufficienL  But  in  1720,  when  two  sets  of  proircten 
offered  £300,000  each  for  a  charter,  exdusive  of  other  aasod:!'^ la 
thou^  not  of  individuals,  to  insure  marine  i&ks,  parlLur^": 
chartered  the  Royal  Exchange  and  the  London  Ass:.7dr.i: 
Company  with  a  monopoly  to  this  extent.  The  basinns  >i>- 
appointcd  its  projectors  at  first,  and  the  govcmment  accqrt.i 
half  the  price  rather  than  revoke  the  grant.  In  x  7 21  the  coir^zrcs 
extended  their  operations  to  fire  insurance  throogbout  Ess  irl 

Thus  the  principle  of  insurance  had  rx>w  become  a  ds:  -  ' 
part  of  the  common  stock  of  thought  in  enlightened  c^^V-zis, 
and  gradually,  by  association  with  successive  new  ideas,  ( ^^'^ 
and  methods,  was  developed  into  a  business  or  trade,  «h.'t 
before  the  middle  of  the  i8th  century  already  Untmtd  ma  es^es.^  - 
element  of  the  social  scheme.  Most  of  the  modciu  fonrs  c 
insurance  against  the  elements  were  known,  and  at  least  cr^tr': 
practised.  But  there  was  no  scientific  basis  for  tbe  bos-.'^ 
Premiums  were  fixed,  not  by  computation  from  known  hrs 
or  reasonable  assumptions,  but  by  guess  and  the  fciggKng  d  tlr 
maricet.  Only  the  competition  of  capital  checked  the  cxtoRiaci:e 
demands  of  underwriters.  The  first  important  steps  tows 
a  scientific  valuation  of  hazards  were  taken  in  dcafinK  with  tbe 
class  of  risks  hitherto  so  much  ne^ected,  those  whii<Ji  dcytrl 
upon  human  mortality.  Marine  and  fire  insoiance  had  the]: 
otigta  in  the  pressure  of  need.  The  practice  began  beforr  a 
theory  existed.  But  life  insurance  had  its  origin  in  tbe  scacrtfc 
study  of  the*facts  of  human  mortality.  Both  marine  and  :'-% 
insurance  became  general  before  there  was  any  intd^geBt  slz^i 
of  the  risks  by  statistical  or  mathematical  methods,  nor  can ::  K 
said  that  much  progress  has  since  been  made  towards  <'*»-»M^^  :  r 
a  scientific  basis  for  the  valuation  of  risks  in  these  rla<gys  £.: 
life  insurance  may  be  said  to  have  been  impocibfe  Tmiil  Hx 
theory  ^f  probabilities  had  become  a  recognized  pan  of  tbe 
common  stock  of  ideas. 

The  value  of  insurance  as  an  institution  cannot  be  naeassred 
by  figures.  No  direct  balance-sheet  c(  profit  and  kas  cxi 
exhibit  its  utility.  The  insiuai^e  contract  fnodoces  bo  weal*^. 
It  represents  only  expenditure.  If  a  thousaikl  nacB  ii&Krt 
themselves  against  any  contingency,  then,  whether  or  not  ii« 
dreaded  event  occurs  to  any,  they  will  in  the  aggregate  be  pooR*. 
as  the  direct  result,  by  the  exact  cost  of  tbe  waxMaaj  k: 
effecting  it.  The  distribution  of  property  is  changed,  its  «::= 
is  not  increased.  But  the  results  in  the  sodal  ccoaooiy  tbr 
substitution  of  reasonable  foresight  and  confidence  for 
sion  and  the  sense  of  hazard,  the  large  dimixkatioik  vi 
from  business  and  conduct,  have  a  supreme  vahie.  Tbe  dire  1 
contribution  of  insurance  to  civilization  is  made,  not  la  vs^^^ 
wealth,  but  in  the  intangible  and  immeasurable  forces  of  cbancis 
on  which  civilization  itself  is  founded.  It  is  pre-emvDce:!  r  . 
modem  institution.  Some  two  centuries  ago  it  bad  begtis  t* 
influence  centres  of  trade,  but  the  mass  of  dviliaed  men  hai  n> 
conception  of  its  meaning.  Its  general  triplication  and  rori:Ur 
acceptance  began  within  the  first  half  of  the  x^tb  omtcrr.  ard 
its  commercial  and  social  importance  have  nraltjqpfied  a  buairnS 
fold  within  living  memory.  It  has  done  more  than  all  gifrs  «y 
impulsive  charity  to  foster  a  srase  of  hunan  iHotbofaood  aad  a 
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common  interests.  It  has  done  more  than  all  repreaaive  legisla- 
tion to  destroy  the  gambling  spirit.  It  b  impossible  to  conceive 
of  our  dvilization  in  its  full  vigour  and  progressive  power  without 
this  prindj^e  which  unites  the  fundamental  law  of  practical 
economy,  that  he  best  serves  humanity  who  best  serves  himself, 
with  the  golden  rule  of  religion, "  Bear  ye  one  another's  burdens." 

n.  Casualty  akd  Misczixaneous  Imsusakce 

Before  proceeding  with  an  account  of  the  standard  institutions 
of  fire  and  life  insurance,  it  is  proper  to  glance  at  the  modem 
vast  extension  of  casualty  insurance,  and  to  notice  certain  novd 
applications  of  the  insurance  principle  to  other  spedal  classes 
of  events.  The  novelty  of  these  enterprises,  howevef,  is  not 
in  the  general  idea  underlying  each  of  them.  In  almost  every 
instance  in  which  insurance  has  been  extended,  so  as  successfully 
to  cover  new  kinds  of  rislcs,  it  will  be  found  that  the  suggestion 
is  nearly  as  old  as  the  practice  of  life  insturance.  Many  more 
kinds  of  insurance  than  are  even  now  found  useful  were  attempted 
more  than  a  century  ago.  But  no  statistical  basis  then  existed 
for  determining  the  probability  of  loss  from  various  casualties, 
nor  had  the  methods  of  canvassing,  accounting,  proving  and 
checking  losses,  reached  the  perfection  now  recognised  as 
necessary  for  efficiency  and  safety.  The  various  branches  of 
business  which,  in  distinction  from  the  great  standard  institutions 
of  life,  fire  and  marine  insurance,  are  commonly  treated  as 
miscellaneous  insurance,  differ  widely  In  their  subjects  and 
methods.  The  most  general  of  them,  and  that  most  widely 
known,  is  insurance  against  personal  injury  by  acddents  of 
every  kind.  Much  has  already  been  done  by  the  companies 
in  collecting  and  analysing  facts,  so  as  to  determine  the  average 
risk  of  injury  and  disablement  among  different  classes  of  men. 
But  there  is  as  yet  no  such  union  of  effort  among  them  to  combine 
their  resources  for  such  purposes  as  among  the  life  companies, 
nor  does  the  subject  admit  of  treatment  so  exact  as  that  of 
human  mortality.  Hence  it  is  impossible  to  speak  of  a  theory 
of  acddent  insurance  in  a  sdentific  sense;  and  in  its  practice 
premiums  and  necessary  reserves  are  determined  by  the  trained 
business  judgment  of  individual  managers  rather  than  by  the 
calculations  of  actuaries  from  statistical  collections  of  facts. 

The  insurance  of  railway  travellers  against  injury  upon  trains 

was  the  first  form  of  acddent  insurance  which  proved  widely 

acceptable.    This  is  still  oractised  as  a  special  business  by 

several  companies,  tickeU,  entitling  the  purchaser  or  his  family 

to  a  fixed  compensation  in  case  of  his  injury  or  death,  bring 

offered  for  sale  with  the  railway  tickets.    But  the  development 

of  insurance  against  personal  injuries,  which  is  most  characteristic 

of  the  times,  is  the  wholesale  insurance  of  the  employer  against 

liability  to  the  employed  for  accidental  injuries  sustained  in  his 

service.    This  was  first  undertaken  on  a  large  scale  by  the 

"  Emplo3rers'    Liability    Assurance  Corporation  of  London," 

founded  for  the  purpose  in  x88o,  immediately  after  the  passage 

of  the  Employers'  Liability  Act  by  parliament,  which  made 

employers  of  labour  liable  for  injuries  sustained  in  their  service 

to  an  extent  unknown  to  the  common  bw.    The  Workmen's 

Compensation  Act  1906  greatly  extended  the  classes  of  employers 

liable  for  accidents  to  their  servants,  and  the  number  of  companies 

devoting  themselves  to  acddents  and  workmen's  compensation 

has  greatly  increased,  while  practically  every  fire  insurance 

office  has  taken  up  the  business.    The  policies  are  issued  to 

employers  of  labour,  agreeing  to  indemnify  them  for  any  loss  to 

which  they  may  be  subjected,  at  common  law  or  by  statute, 

in  consequence  of  bodily  injuries  suffered  by  any  employee 

while  engaged  in  their  service.    In  some  cases  the  insurance 

company  undertakes  the  investigation  and  settlement  of  each 

claim  within  the  limits  prescribed  by  the  policy,  and  conducts 

any  litigation  which  may  result.    The  adjustment  of  damages 

can  be  made  with  more  economy  and  skill  by  the  companies 

than  is  usually  possible  for  the  employer,  and  the  danger  of 

fraudulent  claims  is  largely  reduced  by  methods  experience 

has  taught  them.    The  price  charged  for  such  insurance  is 

either  a  small  percentage  of  the  aggregate  wages  paid  during  the 

term,  or  a  staxidard  rate  for  each  particular  class  of  employment, 


or  (in  the  case  of  large  employers  of  labour)  an  "  all-Eound  " 
rate  designed  to  cover  every  class  of  employee. 

The  most  common  form  of  acddent  insurance,  however,  b  still 
represented  by  the  policy  which  promises  the  assured  a  fixed  sum  in 
case  of  death  by  accident,  and  a  weekly  compensation  during  dis- 
ability from  such  a  cause.  Many  poliaes  also  specify  a  sum  to  be 
raid  lor  the  loss  or  permanent  damage  of  a  member,  as  an  eye,  a 
hand  or  foot.  Another  extenuon  of  the  personal  accident  policy  b 
the  addition  of  some  form  of  health  insurance,  especially  tne  grant 
of  a  weekly  sum  to  the  insured  durine  incapadty  for  work  caused 
by  certain  named  diseases.  Besides  the  orclinary  joint  stock  com- 
panies which  carry  on  thb  cbss  of  business  with  fixed  premiums, 
n^ny  associations  organize  for  insurance  against  personal  injury  by 
atxident,  relying  upon  the  assessment  of  members  to  pay  claims  as 
they  mature.  Many  of  these  are  local  and  ephemeral ;  but  a  number 
of  them,  formed  by  men  engaged  in  common  pursuits,  for  mutual 
protection,  have  attained  importance.  Such  are  especblly  some  of 
the  commercial  travellers'  and  the  railway  employees'  accident 
assocUtions,  and  a  few  connected  with  the  Masonic  or  similar 
beneficiary  orders. 

Another  large  class  of  casualty  insurances  applies  to  various  forms 
of  damage  to  property.  The  branch  which  seems  most  to  have 
attracted  promoters  is  the  insurance  of  plate  glass  against  fracture, 
which  is  carried  on  by  a  number  of  companies  in  Great  Britain,  and  is 
the  only  business  of  several  of  them.  In  the  United  States  there  are 
five  corporations  which  insure  plate  glass  alone,  while  many  other 
casualty  companies  issue  also  policies  on  glass.  Thb  business  is  not 
conducted  in  any  other  country  upon  so  large  a  scale  as  in  the 
United  States,  but  b  attracting  more  attention  than  heretofore  in 
Europe,  and  especially  in  Great  Britain. 

There  are  several  companies  in  the  United  Kingdom  and  in 
America  which  make  the  insurance  against  damage  by  the  explosion 
of  steam  boilers  a  special  feature  of  tlwir  work,  but  by  far  the  greater 
part  of  the  business  is  transacted  by  one  company  m  each  country. 
The  service  rendered  is  one  of  special  skill  and  vigibnce,  extending 
far  beyond  the  contract  for  indemnity.  The  company,  in  fact, 
emfdoys  inspectors  of  the  highest  scientific  qualifications,  who 
assume  constant  supervision  of  the  machinery,  and  require  its 
structure  and  conduct  to  be  freed  from  elements  of  danger.  It  is 
prevention  rather  than  compensation  that  b  sought,  and  the  outlay 
made  by  the  companies  b  mainly  for  inspection  and  control,  not  for 
losses.  It  is  usual  to  promise  in  a  policy  upon  a  steam  t>oiler  some 
compensation  also  for  any  personal  injury  wnich  may  result  from  an 
explosion. 

There  are  some  companies  in  England  having  insurance  against 
burglary  for  their  principal  purpose,  while  severau  of  the  Britbh  and 
American  accident  companies  issue  policies  of  this  kind.  It  b  some- 
what of  an  experiment,  and  the  risks  taken  are  for  moderate  sums,  at 
premiums  determined  in  each  case  by  an  estimate  of  the  danger 
founded  on  a  study  of  all  the  circumstances.  There  is  no  information 
published  concerning  this  branch  of  insurance  in  other  countries,  but 
the  aggregate  premiums  paid  are  not  at  present  very  brge.  It  is 
believed  by  many  that  tnere  is  an  important  future  for  burglary 
insurance,  in  connexion  with  improved  methods  of  protection,  by 
safes,  automatic  alarms  and  constant  inspection,  for  dwelling-houses, 
shops  and  offices,  which  are  often  unoccupied. 

Insurance  against  damage  to  growing  crops  by  hail  b  practised  in 
several  parts  of  Europe  and  America,  commonly  by  small  local 
associations  on  the  mutual  pbn  or  as  an  incident  to  the  business 
of  fire  insurance.  No  statistics  can  be  obtained  of  these  operations. 
The  same  is  true  of  the  insurance  against  the  ravages  of  tornadoes, 
and  against  sickness  and  accident  in  domestic  animals. 

A  wholly  distinct  business,  commonly  classed  as  a  branch  of  in- 
surance, has  now  grown  to  great  importance,  that  of  guaranteeing 
the  fulfilment  of  contracts  and  of  indemnifying  employers  against 
defalcations  in  their  service.  The  bond  of  a  corporation  of  brge 
capital  is  widely  taking  the  place  which  personal  surety  has  filled  in 
connexion  with  undertakings  on  contract,  and  witn  offices  and 
occupations  of  trust,  both  in  public  and  in  private  life.  Fidelity 
insurance  b  carried  on  by  a  few  of  the  general  casualty  companies, 
but  as  the  practice  of  it  extends  it  becomes  more  and  more  the  work 
of  special  institutions  organixed  for  this  purpose  alone.  In  the 
United  States  there  are  many  corporations  of  excellent  standing, 
with  aggregate  paid-up  capital  of  more  than  $15,000,000  and  surplus 
funds  of  nearly  $10,000,000  more,  and  collecting  in  premiums  about 
$4,000,000  annually  upon  bonds  and  guar.inties  amounting  to  more 
than  $1,250,000,000.  The  business  practically^  only  started  at  the 
close  of  the  19th  century.  It  has  had  similar  if  not  equal  develop- 
ment in  Great  Britain  and  in  several  other  countries,  but  it  is  only  in 
the  United  States  that  the  statistics  of  it  are  ofiirblly  collected. 

The  insurance  of  titles  to  real  property  is  also  becoming  widely 
extended.  This  business,  however,  has  indemnity  for  losaes  as  but  an 
incidental  purpose.  The  prindpal  aim  is  to  furnish  a  final  and 
responsible  assurance  that  the  title  b  flawless.  Several  of  the  com- 
panies in  the  United  States  possess  elaborate  and  expensive  collec- 
tions of  records,  covering  the  sources  of  title  for  cities  or  Urge 
districts;  all  of  them  employ  expert  ability  of  a  high  order:  and 
when  they  approve  a  title  as  perfect,  the  purchaser  or  lender  of 
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money  may  recdve,  with  the  approval,  a  guaranty  against  loaa  in 
accepting  it,  which  private  examiners  or  counsel  cannot  give. 
Titles  are  insured  also  in  other  countries,  but  the  business  has 
nowhere  else  attained  such  importance,  nor  do  the  institutions 
transacting  it  make  full  and  separate  statements  of  their  accounts. 
Other  minor  forms  of  insurance  are  agamst  bad  debts,  bonds  and 
securitiesintransit.earthquakesifailareof  issue,  loss  on  investment, 
leasehold  redemption,  non>renewal  of  licences,  loss  of  or  damage  to 
luggage  in  transit,  damage  to  fncturcs,  loss  of  profits  through  fixe, 
imperfect  sanitation,  birth  of  twins,  &c 

m.  Fixe  Insurance 

The  growth  of  the  bu^ness  of  fire  insurance  since  1880  or 
thereabouts  has  been  commensurate  with  the  increase  of  wealth 
and  of  commercial  activity  in  the  foremost  nations,  while  the 
practice  of  it  has  also  become  general  in  countries  in  which  it  was 
formerly  little  known.  The  statistics  of  the  subject  have  in 
recent  years  become  far  more  full  and  more  accessible  than 
formerly;  partly  because  many  governments  require  detailed 
reports  of  resources,  receipts  and  expenditures  from  all  com- 
panies permitted  to  establish  agencies  within  their  jurisdiction, 
and  periodically  publish  summaries  of  the  returns;  but  also 
largdy  because  the  companies  seek  the  widest  publicity  as  their 
best  means  of  advertising.  It  is  to  be  n^retted  that  there  is  as 
yet  no  uniformity  of  method  in  these  returns;  while  some  of 
the  most  important  elements  of  the  subject  are  not  sufficiently 
illustrated  for  the  student  in  the  published  statistics.  Many 
companies  of  the  United  Kingdom  transact  business  throughout 
a  great  part  of  the  world,  and  there  is  no  means  of  determining 
how  nauch  of  their  receipts  or  their  losses  must  be  referred  to 
Great  Britain.  Further,  they  fail  to  give  classified  amounts  at 
risk,  so  that  it  is  impossible  to  estimate  with  any  confidence  the 
total  sum  for  which  any  kind  of  property,  such  as  dwellings, 
factories,  household  goods,  stocks  of  merchandise  or  wares  in 
transit,  is  insured.  The  returns  of  the  London  Fire  Brigade, 
however,  which  is  in  part  maintained  by  regular  contributions 
from  the  fire  underwriters  at  the  rate  of  £35  for  each  £1,000,000 
of  risks  assumed  by  them  within  the  metropQlitan  district, 
continue  to  exhibit  a  regular  growth.  The  aggregate  amount 
insured  in  the  metropolis  was  reported  as  follows: — 

In  1883 £696,715,141 

1886 741,109,516 

1890 806,131,385 

1895 858,899409 

1900 .       963.391,097 

190S  « '•     •     I>034,8i9.587 

It  appears  probable  that  the  rate  of  increase  here  shown  b  not 
greater  than  the  actual  growth  of  insurable  property  during  the 
same  period,  so  that  it  may  be  reasonably  supposed  that  the 
custom  of  protecting  all  exposed  property  by  insurance  was 
already  general  in  London  many  yean  ago.  Bnf  the  transactions 
of  the  British  fire  offices  have  grown  much  more  rapidly,  and 
indicate  that,  outside  of  the  metropolitan  district,  the  practice 
of  insurance  has  extended  greatly.  The  returns  show  that  there 
is  a  tendency  to  concentrate  the  business  in  the  control  of  large 
capital  and  experience,  for  practically  all  the  premiums  received 
and  losses  paid  were  shared  by  thirty-one  companies,  although 
there  are  at  the  same  time  a  greater  number  of  corporations  of 
foreign  countries  with  agencies  for  fire  insurance  in  the  United 
Kingdom;  but  many  of  these  do  but  a  nominal  amount  of 
business,  and  twenty-three  of  them  are  exclusively  or  chiefly 
engaged  in  re-insurance.  This  tendency  has  been  a  marked 
feature  in  the  later  history  of  fire  insurance  everywhere.  The 
companies  which  are  now  in  the  field  are  the  survivors  of  tenfold 
as  many  projected  enterprises  which  have  failed.  The  records  of 
about  two  thousand  organizations  for  the  purpose,  in  America 
alone,  which  have  undertaken  the  work  and  disappeared  within 
fifty  years,  show  the  dangers  to  which  inadequate  skill  and  capital 
are  exposed.  But  a  small  proportion  of  these  failures  were  the 
direct  result  of  sweeping  disasters,  though  about  seventy  of  them 
followed  the  memorable  fires  in  Chicago  and  Boston  in  187 1  and 
1872.  Many  more,  nearly  one-half  of  the  whole,  have  followed 
a  short  career,  in  which  the  helplessness  of  inexperience  to 
compete  with  long  training  and  complete  organization  was 


demonstrated.    Many  hundreds  off  these  inojects 

speculations  or  even  frauds  from  the  beginning;  and  the  better 

education  of  the  community  at  large  in  the  principles  and 

of  insurant  has  been  the  chief  agent  in  checking  such  • 

aided  by  the  stringent  legislation  of  several  countries  and  of  the 

United  States  in  America  and  by  the  criticism  oi  the  ptcsa. 

The  difficulty  of  futablishing  a  new  ioint-stock  fire  iasBraaoe 
company  is  far  greater  in  the  present  highly  perfected  state  of  the 
business  than  formeriy,  and  constantly  mcreasfs,.  The  1 
the  state  insurance  departments  in  America  show  that 
one-eighth  of  the  premiums  are  now  collected  by  companies 
ance  1880;  ancl,  except  in  districts  remote  from  the 
financial  centres,  or  mutual  associati<M»  for  necial  dasses  oi 
new  companies  are  not  often  formed.  In  oreat  Britain  a 
able  number  of  new  corporatioQs  are  registered  every  year* 
insurance  among  their  professed  objects,  but  almost  all 
connerion  with  some  forms  of  casualty  wsuraaoe,  which  appear'to  be 
practically  the  purpose  in  view.  The  reporta  of  the  fire  n 
the  United  Kingdom  for  recent  years,  as  collected  ta 
Manual,  show  that  less  than  <»ie-fourteenth  of  it  is  done  by  < 
organized  since  1870.  Though  new  companies  have  been  1 
usually  several  evtxy  year,  tM  number  ac^uaUv  txaasacting  1 
business  has  not  mcreaaed  since  x68o.  Of  the  variov 
companies  now  recognized,  the  twelve  smallest  togecher 
I  %  of  the  premiums  received  by  one  of  the  largest,  and  the 
to  concentrate  the  business  seems  progressive.  These  facts 
plained  by  the  necessity  of  a  vast  basis  ot  avera^  and  of  a 
capital  for  security,  ana  still  more  by  the  increasuig  denaad  for  a 
thoroughly  trained  and  organized  body  of  agents,  able  to  protect 
their  companies  from  fraud  and  imposition,  and  at  the  same  tiiae  to 
compete  tor  public  patronage. 


iKIt 


The  Mutual  principle  has  a  strong  attraction  for  many 
and  projectors.  When  a  large  number  of  pieces  of  pcopeny, 
so  distributed  that  a  single  &e  cannot  destroj  a 
considerable  proportion  of  the  whcdc,  are  yet  owned 
and  controlled  by  persons  who  can  fully  trust  one 
another,  both  for  finandal  responsibility  and  for  good  £akh. 
there  may  be  no  need  of  a  large  cafutal  in  hand,  nor  of 
much  of  the  costly  machinery  required  for  general 
A  contract  for  the  assessment  on  all  the  property  of 
they  occur,  at  rates  fixed  by  the  estimated  cxposuc,  may  fc 
a  safe  basis  for  an  association^  The  fixed  payments  may  be 
limited  to  necessary  expenses,  with  a  moderate  rescme  for 
emergoides,  all  excess  of  collections  to  be  returned  to  the  1 
This  simple  conception  of  an  insnranoe  association,  with 
modifications  as  experience  indicates,  has  been  aoxpted  lor  a 
time  as  ideal  in  almost  every  dvSlized  community,  and  aitctspts 
are  continually  made  to  rnlize  it,  but  in  the  vast  majority  of 
instances  with  complete  failure  as  the  result.  Like  every  other 
product  of  human  skill,  insurance  is,  for  the  most  paut,  best 
supplied  to  the  market  by  those  who  make  it  their  caffibac  to 
produce  it  for  gain.  But  while  the  mutnaU  plan  has  ptuved 
poorly  adapted  to  the  general  service  of  the  commeroal  worid. 
in  some  communities,  and  e^iedally  among  the  owners  of  rertaia 
classes  of  property,  it  has  achieved  great  and  afiparesttiy  per- 
manent success.  This  is  partictdariy  true  of  mantrfaumieg 
districts,  in  which  numbers  of  mills  and  factories  are 
to  peculiar  danger  of  fire  by  the  nature  of  their  own 
The  best  safeguard  they  can  have  b  by  employing  great  skiil 
in  the  construction,  arrangement  and  conduct  of 
A  group  of  such  properties,  associated  for  the  preventioii  of 
b  naturally  stimulated  to  highest  efficiency  when  tlw 
group  tmdertakes  to  bear  all  losses  whish  are  not 
and  thtis  every  member  has  a  strcmg  interest  in  "^*^«ng  the 
protection  complete.  It  is  In  assodatiMtt  of  thb  character  tha: 
the  mutual  plan  of  fire  insurance  has  rendered  its  crcazest 
services.  The  mutual  phui  has  been  widely  adopted  also  cr 
local  associations  for  the  insurance  of  dwelling  and  farm  impcox  r- 
ments,  where  the  individual  risks  are  small,  and  where  tedmaca! 
classification  and  special  safeguards  against  fraud  are  zaor 
considered  necessary,  often  with  the  result  of  aflordizic  sar:^ 
factory  protection  at  low  rates.  But  the  ratio  <rf  this  par;  r.. 
the  business  to  that  conducted  by  joint-stock 
diminishes  from  year  to  year,  even  in  the  agriculiural  and 
districts  of  the  United  Sutes.  According  to  the  reports  of  l^ 
insurance  departments  of  i}^  states,  as  summarized 
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Spectator  Company's  Year-Book,  more  than  half  of  the  cash 
pfemiiuns  of  mutual  insurance  companies  are  collected  in 
the  two  manufacturing  states  of  Massachusetts  and  Rhode 
Island. 

It  is,  after  all,  only  within  a  very  limited  field  that  the  mutual 
principle  can  be  adopted.  The  essential  principle  of  fire  insurance 
is  the  distribution  of  loss.  It  does  not  aim,  directly  at  least, 
at  the  prevention  and  only  in  a  secondary  way  even  at  the 
minimizing  of  loss;  but  what  it  seeks  to  accomplish  is  that  such 
losses  shall  not  fail  exclusively,  and  possibly  with  overwhelming 
effect,  on  the  owner  of  the  property  destroyed,  but  shall  be  borne 
in  essy  proportions  by  a  large  number  of  persons  who  are  all  alike 
exposed  to  the  risk  of  a  similar  catastrophe.  To  work  out  the 
equitable  solution  of  such  a  problem  an  amount  of  technical 
skUl  and  extended  experience  is  required  which  few  bodies  or 
communities  possess.  Certainly,  experience  in  Great  Britain 
has  shown  that  the  one  system  of  fire  insurance  which  has 
contributed  most  to  the  public  benefit  is  that  which  Is  conducted 
by  joint-stock  companies,  offering  to  the  insured  the  guarantee 
of  their  capital  and  other  funds,  and  looking  to  make  a  profit 
by  the  business.  In  France,  Belgium,  Holland, .  Russia  and 
Norway,  also^  the  joint-stock  plan  is  almost  exdusivdy  employed. 

Such  an  opinion  must  be  qualified  by  obterving  that,  under  the 
fostering  influence  of  the  national  and  municipal  governments,  the 
mutual  plan  has  reached  an  important  development  in  Austria- 
H unsary,  Germany,  Switzerland  and  Sweden.  In  all  these  countries, 
indeed,  ccMporatc  enterprise  on  a  large  scale,  in  every  branch  of 
business,  is  of  comparatively  late  growth,  and  mutual  fiire  insurance 
was  a  familiar  practice  long  before  joint-stock  companies  entered 
upon  this  field  of  activity.  The  tendency  in  the  large  cities  ^and 
commerdal  centres  is  to  throw  new  insurances  into  the  ousiQess^cor- 
porations,  while  the  time-honoured  mutual  associations  retain  their 
standard  character  and  customary  clientage.  But  in  these  countries 
the  mutual  plan  has  an  established  place  in  the  confidence  of  the  rural 
population,  who  are  generally  strongly  prejudiced  against  moneyed 
corporatioiiSk  This  is  eqjeciaily  true  of  the  cantons  in  Switcerland 
ana  certain  districts  in  Austria-Hungary,  where  fire  insurance  is 
administered  b^  the  local  governments  in  connexion  with  a  minute 
police  supervision  of  the  construction  of  buildings  and  of  other  con- 
ditions aficcting  the  risk.  From  the  published  returns  of  the  com- 
panies and  tbe  authorities,  as  collected  for  the  ^ost  Mapmne 
Almanack  (iSKX)),  it  would  appear  that  of  all  the  fire  insurance 
premiums  paid  in  Switzerland  nearly  54%  is  collected  by  the 
mutual  associations  and  the  cantonal  authorities;  while  in  Italy 
^7%.  in  Germany  37%.  in  Sweden  37%  and  in  the  Austro- 
Hungariaa  monarchy  30%  go  to  mutual  companies. 

The  earliest  phin  of  insurance  which  was  successful  as  a 
business  was  that  practised  at  Lloyd's  Coffee-house  (see  Lloyd's) 
f  ■tinfa.  "*  London,  and  there  applied  almost  exclusively  to 
marine  risks.  Although  the  association  known  as 
Lloyd's  has  been  for  generations  a  strong  financial  institution, 
with  every  modem  safeguard,  and  since  1871  has  been  a  chartered 
corporation  with  large  funds,  yet  its  name  has  become  accepted 
as  the  symbol  of  the  primitive  practice  of  combined  underwriting 
by  individuals,  each  upon  his  own  credit,  for  a  share  of  the  risk 
and  without  common  liability. 

A  few  associations  on  this  general  principle  were  known  to  exist  In 
America,  and  to  issue  fire  policies  on  a  small  scale,  before  i8^>  but 
chiefly  for  mutual  insurance.  In  that  year,  in  a  general  revision  of 
the  insurance  law  of  New  York,  such  associations  already  in  exist- 
cTx:e  were  expressly  exempted  from  all  its  provisions.  Speculatore 
at  ODce  discerned  an  opportunity.  If  a  company  by  omitting  to  take 
corporate  form  could  carrjr  on  the  business  free  from  ail  restrictions 
and  burden  of  state  supervision,  it  would  compete  at  great  advantage 
with  the  insurance  corporations.  While  the  new  law  was  in  prospect 
there  was  time  to  uke  action;  and  upon  its  pass^e  there  suddenly 
appeared  a  multitude  of  "  organizations  "  claiming  the  exemption  as 
L>'»>-d's,  or  associations  of  individual  underwriters,  and  Offering  fire 
policies  at  rates  materially  lower  than  those  of  the  joint-stock 
companies.  Each  of  these  was  rci>re8entcd  and  managed  by  an 
attorney  for  the  subscribcre,  supposed  to  have  power  to  bind  them 
acvcrally  to  the  amount  of  their  subscriptions.  The  standard  policy 
r»rr  scribed  by  law  in  New  York  was  issued,  with  a  clause  making  the 
liability  several  only,  and  fixing  the  amount.  The  Lloyd's  entered 
the  market  with  the  zeal  and  prestige  of  a  new  idea  and  a  great  rjime, 
and  they  grew  rapidly  in  number  and  in  business,  but  made  no 
reports.  ^  Extending  their  agencies  into  other  states,  they  occasioned 
fTitJch  iitt^tion  concerning  their  legal  existence  and  rights  and  some 
ra<J)  and  inharmonious  legtsbtion.  But  several  attempts  to  establish 
similar  Lloyd's  in  other  places  failed.  Experience  soon  showed  that 
it  was  tinposaible  to  enforce  claims  in  the  courts,  when  the  liability 


was  distributed  among  many,  without  excessive  expense  and  delay, 
even  when  all  the  subicribere  were  solvent,  while  a  Tew  good  names, 
however  useful  in  canvassing,  were  no  guarantee  of  the  responsibiUty 
of  unknown  associates.  In  1896  the  executive  and  Inral  authorities 
of  New  York  assumed  a  hostile  attitude  towards  speculative  schemes 
of  this  class,  and  indictments  were  found  against  a  number  of  pro- 
motera  for  falsdy  antedating  constituent  agreements.  The  bubble 
burst  suddenly,  and  within  three  yean  more  than  one  hundred  of  the 
Lloyd's  disappeared.  A  few  reinsured  their  risks  or  were  merged  in 
permanent  companies,  but  the  mass  of  them  proved  to  have  no 
substance.  Four  or  five  only  of  the  best  Lloyd  s  continue  to  issue 
fire  policies  within  a  narrow  and  special  circle,  but  as  a  group  they 
no  longer  compete  for  general  business. 

.  The  rate  of  premium  varies  with  the  supposed  risk,  but  certain 
descriptions  of  property  are  specially  and  more  elaborately 
rated.  This  has  been  <k>ne  to  a  considerable  extent  by  common 
agreement  amongst  the  oflkes,  and  the  arrangements  are  known 
as  the  "tariff  system,"  which  requires  here  a  few  words  of 
explanation. 

We  may  suppose  the  question  to  arise.  What  ought  to  be  paid 
for  insuring  a  cotton-mill,  or  a  flax  or  woollen  mill,  or  a  weaving 
factory,  or  a  wharf  or  warehouse  in  some  huge  dty?  The 
experience  of  any  one  oflice  scarcely  affords  adequate  diata,  and 
a  rate  based  on  the  combined  experience  of  many  offices  has  a 
greater  chance  of  being  at  once  safe  and  fair.  The  problem, 
indeed,  is  a  more  complicated  one  than  what  has  been  already 
said  would  indicate.  The  property  to  be  insured  may  consist 
of  several  distinct  buildings  and  the  contents  of  them:  one 
building  may  be  devoted  to  operations  involving  in  a  high  degree 
the  riJi  of  fire;  in  another  the  processes  carried  on  may  be 
more  simple  and  safe;  a  third  may  be  Used  only  for  the  storage 
of  materials  having  little  tendency  to  bum.  Fairly  to  measure 
these  various  hazards  it  has  been  found  necessary  that  the 
experience  and  skill  at  the  command  of  many  companies  shall 
be  combined,  and  that  the  rates  shall  be  the  result  of  consultation 
and  a  common  understanding. 

Now  it  is  dear  that  no  office  will  contribute  its  skill  and 
experience  to  such  a  common  stock  if  the  effect  is  to  be  that  other 
offices  may  avail  themsdves  of  the  information  in  order  to 
undersell  it.  Consultation  about  rates  and  a  common  under- 
standing necessarily  involve  a  redprocal  obligation  to  charge 
not  less  than  the  rates  thus  agreed  on;  in  other  words,  a  taiiiS 
of  rates  is  developed  to  which  each  office  binds  itself  to  adhere. 
The  ^tem  tends  to  restrain  and  moderate  the  competition  for 
business  which  inevitably  and  to  some  extent  properly  exists 
among  the  companies,  and  its  value  to  them  is  manifest.  But 
it  is  also  of  service  to  the  insuring  public.  At  first  sight  it  might 
seem  that  free  competition  would  suit  the  public  bat,  and  that 
a  combination  among  the  offices  must  tend  to  keep  up  rates, 
and  to  secure  for  the  companies  excessive  profits,  but  a  little 
consideration  will  show  that  this  is  a  mistake. 

It  is  an  unquestionable  truth,  though  one  often  lost  sight  of, 
that  an  losses  by  fire  must  ultimatdy  be  borne  by  the  public 
The  insurance  companies  are  the  machinery  for  distributing 
these  losses,  nothing  more.  If  the  losses  fell  on  them,  thdr  funds, 
large  as  they  are,  would  speedily  be  exhausted,  and  the  service 
which  they  render  to  the  public  would  come  to  an  end.  To 
those  who  require  insurance  against  loss  by  fire  it  must  be  a 
manifest  advantage  that  they  should  have  many  sound  and 
prosperous  offices  ready  to  accept  thdr  business,  and  no  less  able 
than  desirious  to  earn  or  to  retain  the  public  favour  by  fair  and 
liberal  conduct.  A  necessary  condition  of  this  state  of  things 
is  that  the  rates  of  premium  paid  for  insurance  should  be 
remunerative  to  the  offices,  and  the  main  object  of  the  tariff 
system  is  to  secure  such  remunerative  rates. 

This  it  endeavours  to  do  by  two  methods — by  an  agreement 
as  to  what  rates  are  to  be  charged,  and  by  affixing  such  a  penalty 
to  dangerous  constructions,  substances  and  processes  as  to 
induce,  if  posdble,  a  lessening  of  the  danger.  In  other  words, 
and  reversing  the  order,  it  seeks  to  diminish  the  risk  of  fire,  and 
to  secure  adequate  payment  for  what  risk  remains.  On  the 
supposition  that  the  offices  are  correct  in  their  estimate  or  risks, 
the  effect,  and  indeed  the  intention,  of  thdr  rule  is  not  so  much 
to  put  money  into  their  own  coffers  as  to  lessen  the  danger,  and 
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(be  cost  1>  not  known  till  after  it  hai  been  a^d.  Ina^con 
it  b  the  aantuine  maa*a  viewi  which  regulate  the  market  p 
the  raiea  tiKirfon  aaae  to  be  remunerative.  Thecongequ 
that  nme  offices  diAppeai  altofether,  othen  take  Iright  ic 

avwd  rain,  thqudi  n— '—-  ' — 

' "  ifa  new  oKmi 


A  ierious  loaa,  pcnoni  who  mighi 


establish  new  omcea  art  deterred  from  dolof  »,  the  bur  ..  _ 
the  character  of  bein^  a  highly  apeenlatlve  and  haaardout  one,  re- 
quiring eatiavigaAl  profitt  to  iaduce  men  to  carry  it  oa  at  ail,  and 
the  public  have  to  bcv  the  coat-   Unicsiricted  competition  tbcrcfore 


The  combin 
that  cottoD-fpinnci 


rk.  and  the  pub 
a  and  of  that 


I  them  to  be  home  by  the  ownen  o(  private 
ice  vem.  it  it  wett  that  the  loaa  by  each  class  of 
hired  fairly.  But,  while  the  experience  of  any 
Itself,  fumtshes  a  very  imperfect  ctilerion.  each 
a  of  knowledge  and  expenence  to  the  common 
c  get  the  bcnclil  both  of  broad  and  ttuitwotthy 
peculiar  and  intimate  acauaintance  with  each 
operly  or  pracess  which  tae  conductors  of  one 


that  popularity^andprofit  may  be  gained  by  iniToi 

existence  to  remedy  the  pievance.    It  iiioberen 
the  directors  and  iharenolders  who  control  the 

pay  at  individuals  are  justined  by  the  risks  run; 

constrained  by  a  lenae  of  justice  or  by  sclf-inte 
from  without  to  mitigate  tbcm.    In  short,  rheas  ..  _  ..  . ._ 
hound  together  by  neceseity  and  tempered  by  competition. 
Adequately  to  measure  the  risk  of  loss  by  tire  demands  no 


changes.    While  the  («>et>  of 

fiei  insurance  busi 

Bdetably  fitHB  year  to  year.and  seem  even  to  folk 
tion  and  depression,  the  tendency  on  the  whole  appi 

w  cycles  ol  eleva- 

a  growth  of  risk,  although  e 

prevents  the  rates  fivm  rising  i 

Tlic  TariJ  lyitem  bos  il 

3d3y  developed 

cUssificalion  and  in  adapt  at 

on  to  wider  eipc 

rience,  as  wcU  as 

to  the  changM  in 

the  character  of 

J^^       risks  by  iiiiprovern 

nil  in  building  a 

nd  by  the  intro- 

(bi,            duction  of  new  kinds  of  goods  and 

esdmslo  of  risk  a 

d  the  delermina 

are  largely  governed  by  indiv 

dud  opinion  and  by  compelitign 

isbmg  a  statistical  basis  on  vbich 

iniitwonliy  predictions  of  av 

etage  loss  can  be 

made.     Hence  il 

is  only  by  constant  co-opera 

on  among  insuring  institutions  in 

the  tichange  and  combinalion  of  their  obscrva 

'-"  be  done  lo  Ihem  and  to 

the  pubUc    The 

proper  eilcnto 

-vopetalioa  U  cavly  attained  where  Ibe 

all  restrictions  except  thoie  of  tbe  commoo  law,  as  la 
Great  Britain,  and  the  compeiiiion  of  capital  for  pro&ia  is  kcca 
h  to  keep  the  Ittes  wiibin  reasonable  limils.  Bin  it 
ries  in  whlcb  the  govetnmeni  regulatei  the  famines  in  1 
paternal  spirit,  and  meddles  with  all  iu  details  lor  the 
»]  purpose  a[  lecucing  the  ufest  and  beu  public  aeT\--vi;, 
diScuitiet  arise.  Tbis  Is  increasingly  Ibe  case  in  levenl 
:  nalioDS  of  Europe,  notably  in  Austria,  Swiuerland  and 
Germany. 

it  is  in  the  levetal  states  of  the  United  Stnict  that  the  (o<m- 
lupervisian  of  insurance  has  most  inlerfered  with  and  modiM 
.tiir-iT  1  .'-T  rnt  of  [be busines*.  Inrecent  yeara,l»iaAQ| 
-  chese  stated  have  enacted  kgtslatson.  <&cuTea 
Y  of  corporate  powers  and  privilcfea,  forbidi'=i 
tea  or  their  agents  to  comlHise  in  any  lorra  loc 
rales.  Companiet  have  often  been  iodKtrd. 
authority  loisnefBliciea-becausi  ' 
It  the  punJy  identi&c  purpr^  -' 
ice.    The  courts  have  Inqu 


and  the  bb ^ ,  _ 

their  pntecEion.    But  the  popular  prejuAcc  Iu , 

demand,  and  the  compuiici  have  never  been  able  to  di 
own  porition  with  unaniDiity,  the  temptation  to  secure  a  vast  bmnn 
upon  any  terms  being  alwayi  too  ttntig  for  some  of  Ib^  to  Te^.ii 
TTiis  form  of  legislation  has  beyond  dispute  increased  the  cmi  a 
insurance  to  the  people,  while  it  has  embarrased  and  diszbrbed  (^ 
tegular  work  of  the  companies. 

Slates  is  found  in  the   Vtliua  Piiiiyliiml,  Ibe  Gm  ol  which  n 
adopted  by  Wisconsin  in   1874.  providing  that  wim  aay  innm 


The  direction  in  which  fire  in 
calls  most  pressingly  for  improi 
ptinciple  of  co-insuiince.  The  importance  ol  this  _  .  ._ 
CM  only  be  undersiood  by  remembering  that  the  ^'^ 
aegtegate  losses  of  the  community  by  fire  are  dueBy 
made  up  of  Innumerable  small  fiia  and  not  of  sweepicj 
conflagrations.  The  experience  of  every  company  c^afinns  ihc 
general  irutfa,  tbal  the  number  of  fiiei  in  which  a  bsiktisg  is 
totally  deslroycd,  or  ia  which  the  lost  aiDoUDts  to  tbe  ginui 
part  of  the  property  eiposed  under  the  same  risk,  is  cnsopaiaihi!) 
very  small.  It  may  be  asserted  with  cnnfidince  that,  in  Ukcmc 
aggregate  of  the  business,  much  more  than  Ihtie-foorihs  tt  xii 
loss  occurs  in  fires  in  which  le&s  than  one-tenth  of  the  iosun^^ 
value  at  risk  is  destroyed.  The  practical  result  b  obvioas.  U 
fires  destroy  1  million  of  dollars'  vroitb  in  property  insiotd  far 
its  full  value,  and  a  millioo's  woitb  mart  in  pn^crty  aau^ 
for  one-lenlh  of  ils  value,  the  insurers  wilt  pay  ti,aoo;ecia  L;«a 
the  fir^t  group  and  more  than  t7Ss,soo  upon  the  second.    B-: 

have  recdvcd  premiums  ten  limes  as  great  on  tfic  fomtf  p^^? 
as  upon  the  latter.    This  rough  illustratioQ  shows  Ihst  i^  ja 


vith  the  value 


a  scale,  highest  on  the  n 
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value,  and  diminishing  rapidly  as  the  percentage  of  insurance 
increases.  Such  a  scale  is,  however,  impracticable  for  many 
reasons,  apart  from  the  endien  complications  which,  even  if  it 
could  be  constructed,  it  would  introduce  into  the  classification 
of  risks.  Any  scientific  plan  of  insurance,  therefore,  must  provide 
another  method  for  maintaining  the  proportion  between  amounts 
of  premiums  paid  and  the  share  in  its  benefits  obtained  for  them. 
This  is  the  purpose  of  what  are  generally  called  average  or  co- 
insurance clauses.  The  principle  is,  that  when  a  proper  rate 
for  a  class  of  risks  is  found,  then  the  insured  may  protect  at  that 
rate  any  percentage  of  such  a  risk,  and  in  case  of  fire  shall  be 
indemnified  for  the  same  percentage  of  his  loss.  When  once 
clearly  grasped,  this  principle  largely  simplifies  and  rectifies 
the  business.  It  is  in  universal  use  in  marine  insurance  under 
the  name  of  "  average,"  and  is  there  recognized  as  indispensable. 
It  is  embodied  in  all  fire  policies  in  France,  Germany  and  several 
other  countries  of  Europe,  and  in  1826  was  made  compulsory 
in  Great  Britain  by  law  in  all  "  floating  policies,"  those,  that  is, 
which  cover  stocks  of  goods  distributed  in  several  places  and  in 
fluctuating  amounts.  But  it  has  not  yet  become  general  in 
Great  Britain  or  America,  although  every  writer  of  authority  on 
the  subject,  and  every  practical  underwriter  of  large  experience, 
approves  it.  Systematic  attempts  have  been  made  since  about 
1892  to  extend  its  application  in  the  United  States  with  much 
success,  but  they  have  been  met  by  strong  opposition,  which 
shows  a  widespread  misunderstanding  of  its  true  bearing. 

The  co-insurance  clause,  indeed,  which  has  been  generally  ap- 
proved by  the  American  associations  of  underwriters,  and  applied 
ui  the  great  commercial  cities,  is  less  sweeping  than  the  parallel 
agreements  used  in  France  and  Germany.  The  latter  regard  the 
insured  owner  as  self-insurer  for  the  entire  value  at  risk  not  covered 
by  the  policy,  and  grant  indemnity  onlv  for  that  fraction  of  the 
loss  which  the  amount  insured  bears  to  the  whole  amount  exposed. 
The  American  clause  is  less  logical,  commonly  providing  that:  "  If 
at  the  time  of  fire  the  whole  amount  of  insurance  on  the  property 
covered  by  this  policy  shall  be  less  than  80  %  of  the  actual  cash  value 
thereof,  this  company  shall  ...  be  liable  only  for  such  portion  of 
such  loss  or  damage  as  the  amount  insured  by  this  policy  shall  bear 
to  the  said  80%  of  the  actual  cash  value  of  such  property."  But 
this  linaitation  of  the  basis  of  co-insurance  average  to  80%  of  the 
total  value  is  in  perfect  harmony  with  the  conservative  policy  which 
seeks  in  all  cases  to  prevent  over-insurance.  The  most  serious 
danecr  to  which  the  entire  system  is  open  is  that  a  fire  may  promise 
proht  to  the  insured.  To  avoid  this,  it  u  a  small  enough  margin  to 
exclude  from  protection  by  the  policy  one-fifth  of  the  estimated 
value,  and  to  require  the  owner  to  assume  that  proportion  of  the  risk. 
It  is  therefore  reasonable  not  to  require  in  anv  case  a  larger  share  than 
four-fifths  to  be  covered,  and  not  to  press  tne  co-insurance  principle 
•o  far  as  to  offer  a  differential  advantage  to  those  who  insure  above 
this  limit.  Thus,  for  practical  purposes,  and  in  the  general  mass  of 
bu  Mncss.  the  80%  clause  may  be  accepted  as  approximately  the  best 
application  of  the  principle.  It  makes  possible  substantial  equity 
in  distributing  the  cost,  while  it  docs  not  interfere  with  proper 
safeguards  against  ^over-insurance.  The  cordial  suppOTt  of  the 
mercantile  community  in  the  great  cities,  and  of  the  most  intelligent 
state  officers,  has  been  given  to  it. 

A  popular  outcry  has.  however,  arisen  against  all  forms  of  co- 
insurance, on  the  superficial  and  mistaken  assumption  that  in  every 
case  the  principal  sum.  named  in  the  policy  measures  the  insurance 
paid  for  by  the  premium ;  and  that  any  limitation  upon  it  must  be 
a  wrong  to  the  insured,  for  the  emolument  of  the  insurance  corpora- 
t  ion.  No  less  than  ten  states  have  passed  laws  prohibiting  the  clause 
within  their  jurisdiction,  though  Maine  in  1805.  after  a  trial  of  two 
years,  repealed  the  prohibition.  The  law  of  Tennessee,  a  typical 
form,  is  as  follows:  "  Insurance  companies  shall  pay  their  policy- 
holders the  full  amount  of  loss  sustained  upon  property  insured  by 
them,  fwovidcd  said  amount  of  loss  does  not  exceed  the  amount  of 
insurance  expressed  in  the  policy,  and  all  stipulations  in  such  policies 
to  the  contrary  are  and  shall  be  null  and  void  "  (except  in  case  of 
in«urance  upon  cotton  in  bales).  In  several  states  the  use  of  the 
co-insurance  clause  is  made  a  penal  offence.  It  is  an  interesting  fact, 
however,  that  while  this  principle,  whenever  it  has  been  generally 
applied,  has  ted  not  only  tp  a  fairer  equalization  of  premium  rates, 
but,  00  the  whole,  to  a  marked  reduction  of  them,  the  laws  in 
question  have  deprived  the  people  adopting  them  of  the  resulting 
benefit.^  In  the  year  189^  the  average  premium  rate  upon  all  fire 
risks  written  in  the  states  m  which  co-msurancc  was  wholly  or  partly 
prohibited  was  something  mosc  than  li'20  per  1 1000.  while  m  the 
r«sa  of  the  country,  where  the  clause  was  permitted  and  to  a  large 
extent  used,  the  rate  was  but  96  cents  per  1 1000.  The  marked 
clalleretice.  which  tends  to  increase,  is  a  perpetual  object-lesson  which 
flsust  in  the  end  appeal  ttxon^  fa  the  po|nilar  intelligence. 


The  varying  attitude  of  several  dvilized  governments  towards 
the  institution  of  insurance  has  found  significant  expression  in 
their  tax  laws.  In  Great  Britain  a  stamp  duty  of  6d. 
was  imposed  in  1694  upon  "  every  piece  of  vellum  or  T!"^^ 
parchment  or  sheet  of  paper  upon  which  any  policy  ftntmnr 
of  insurance  should  be  engrossed  or  written,"  and  was 
doubled  in  1698.  It  was  further  increased  (reaching  3s.  xod. 
per  policy  in  17x3)  and  varied  by  many  subsequent  acts,  under 
some  of  which  the  percentage  duty  on  fire  insurance  was  also 
made  payable  by  stamps  upon  policies.  But  in  1865  the  stamp 
tax  was  finally  reduced  to  the  nominal  sum  of  id.  upon  each 
policy.  A  far  heavier  burden,  however,  was  imposed  upon 
insurers  by  the  measure  of  Lord  North  in  1782,  charging  all 
fire  insurances  in  force  with  an  annual  duty  of  is.  6d.  for  every 
£too  insured.  In  18x5  the  general  rate  was  made  3s.  per  £100, 
but  was  collected  once  for  all  upon  the  policy  when  issued;  and 
it  so  remained  until  reductions  began  in  1864.  The  duty  was 
wholly  abolished  in  1869.  The  revenue  froiA  this  source  reached 
its  highest  point  in  1863,  when  it  was  £1,7x4,622,  presumaUy 
representing  insurances  effect«i  in  that  year  to  the  amount  of 
£1,143,081,333.  There  are  no  data  for  determining  the  amount 
of  premium  receipts  or  of  losses  realized  on  the  same  volume  of 
insurance;  but  the  tax  was  recognized  by  economists  as  well 
as  by  all  parties  to  the  policy  contracts  as  an  excessive  burden. 
In  many  instances  it  more  than  doubled  the  cost  of  insurance. 
Its  effect  in  discouraging  the  prudent  custom  of  insuring  against 
fire  was  very  serious,  and  after  its  abolition  this  custom  extended 
so  rapidly  that  it  soon  became,  and  continues,  practically 
universal  in  Great  Britain.  Upon  the  continent  of  Europe 
fire  insurance  is  generally  taxed  quite  heavily;  most  so  in  France, 
where  the  direct  duties  on  the  premiums,  together  with  the 
registry  and  stamp  taxes  paid  by  the  companies,  have  been 
estimated  to  add  one-fourth,  or  perhaps  one-third,  to  the  cost 
of  insurance. 

In  the  United  States  the  companies  are  taxed,  each  by  the  state 
in  which  it  is  domiciled,  upon  their  real  estate,  and  often  Upon 
their  capital,  surplus  or  profits,  and  are  required  in  other  states 
to  pay  fees  to  the  insurance  departments,  and  commonly  an 
excise  of  from  x  to  2}%  of  their  premiums.  An  elaborate  table 
is  prepared  each  year  by  a  committee  of  the  National  Board  of 
Fire  Underwriters,  showing  the  aggregate  amount  of  taxes  paid 
by  the  companies  operating  in  New  York  in  comparison  with  their 
receipts  and  profits.  The  statement  received  and  published  by 
the  board  in  X900  contained  the  following:— 


For  the  Year 
1899. 

For  Twelve  Years 
188^-1899. 

Premiums  (fire  and  marine). 

Losses  paid  (fire  and  marine) 

Expenses 

Increase  of    liability  (un- 
earned premiums,  Sa.) 

Net  loss  in  the  last  year  .     . 

Net  profit  in  twelve  years    . 

Amount  of  taxes  paid     .     . 

Taxes  were  of  premiums 

Taxes  were  of  premiums,  less 
losses 

8134,450,639 

91.031,677 
52,849.129 

8,998.526 
18,428,693 

4495.332 
3-34% 

10-35% 

tijp5,929,63i 

*56.97«.494 
517.667,234 

59,I04J88 
7.820,489 

In  qualification  of  this  statement,  it  may  be  said  that  the  reported 
expenses  appear  to  include  taxes,  and  that  the  additions  charged 
to  liability  are  to  some  extent  theoretical  and  flexible.  It  also 
appears  from  the  state  reports  that  upon  the  entire  capital  and 
net  surplus  of  $X9x, 000,000  employed  in  the  business  in  the 
United  States  by  3x6  joint-stock  companies,  dividends  to  the 
amount  of  $8,000,000,  or  4-2  %,  were  paid  in  1899  to  shareholders. 
Nevertheless  it  b  true  that  competition  among  the  companies, 
together  with  unfriendly  legislation,  has  reduced  the  profit  upon 
their  aggregate  capital  near  the  vanishing  point,  and  that  the 
taxes,  the  average  rate  of  which  increased  50%  within  the  period 
1891-1899,  are  heavier  in  many  states  than  can  be  justified  by 
public  policy  or  by  the  analogy  of  other  corporate  interests. 
The  true  principle,  doubtless,  is  that  while  the  rapital  cmidoyr^ 
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in  insurance  for  gain  ought  to  contribute  to  the  state  the  same 
share  of  its  profits  as  other  capital,  yet  the  premiums,  agencies, 
policies  and  entire  machinery  representing  only  losses,  and 
providing  for  their  distribution,  should  be  exempted,  as  far  as 
the  necessities  of  the  public  treasury  permit. 

One  aspect  of  the  taxation  of  fire  insurance  is  of  especial  interest, 
namely,  the  very  general  disposition  of  legislatures  and  municipal 
authorities  to  impose  upon'the  undemrriters  the  cost  of  fire  depart- 
ments.    The  systematic  prevention  and  extinguishment  of  fires 
are  everywhere  assumed  to  be  proper  work  for  the  community  at 
large.     But   the  first  license  granted  by  the  crown  to  issue  in- 
surance policies  in  London  in  1687  was  conditioned  upon  reguhu* 
contributions  by  the  authorities  to  support  the  king's  ^nners  as  a 
fire  brigade,  and  in  the  public  mind  the  privilege  of  msuring  the 
prudent  has  ever  since  been  vaguely  associated  with  the  duty  of 
guaFding  the  property  of  the  whole  communitir.    The  voluntary 
support  of  fire  patrols  by  the  companies  in  London,  New  York  and 
other  cities  has  done  much  to  promote  this  view;  and  a  substantial 
part  of  the  taxes  paid  upon  fire  policies  in  the  United  States  is  levied 
lor  the  support  of  fire  departments, 
the  pay  ana  pensions  of  firemen  and 
similar  purposes.     The  tendency  to 
increase  such  taxes,  under  the  pretext 
that  the  protection   afforded   is  for 
the  special  benefit  of  the  companies, 
is    strong    in    some   of    the    states; 
though  it  would  be  equally  rational 
to  compel  life  insurance  companies  to 
maintam  general  hospitals  for  the  sick. 

The  most  complete  statistics  of 
the  fire  insurance  business- collected  in  any  country  are  those 
presented  in  the  United  States  to  the  National  Board 
of  Fire  Underwriters  at  each  annual  meeting.  The 
following  summary  of  part  of  the  information  submitted 
by  the  committee  on  statistics,  loth  May  1900,  giving  the 
amount  of  fire  risks  insured  in  the  United  States,  premiums 
received  for  them,  and  losses  paid  upon  them,  by  all  joint- 
stock  fire  insurance  companies  for  the  year  1899  ^  serve  as 
an  example: — 

Fire  Insurance  in  the  United  States.   Joint-Stock  Companies. 


to  over  ten  million  pounds,  and  the  prompt  settlement  of  aH  daiisi 
strengthened  consioerably  their  position  in  the  United  States. 

In  the  United  Kingdom  the  statistics  of  fire  insurance  are 
less  accessible  and  less  complete,  no  official  records  being  made 
of  the  local  distribution  of  the  property  insured,  while  the  pcb- 
lished  accounts  of  the  companies  are  not  sufficiently  unlfona 
and  detailed  to  make  a  trustworthy  suoounary  of  the  entire 
business  possible.  Much  of  it  is  done  by  forcigB  companjcs, 
of  whose  British  business  we  have  no  separate  statement  A 
statement  of  the  revenue  accounts  of  the  various  British  companies 
insuring  against  fire  will  be  found  in  the  annual  Insurance  Biiu 
Book  and  Guide. 

In  the  Dominion  of  Canada  the  ii^«nirance  companies  mak^ 
detailed  reports  to  the  government  bureau,  and  the  statisiics 
of  the  business  are  full  and  accurate.  The  following  table  sbors 
the  aggregate  business  of  five  companies  in  the  DominioQ  ir. 
1869  and  1907. — 


Companies. 

Net  Cash 

Premiums 

received. 

Amount  of 
Policies 
taken. 

Amount  at 
Risk  in 
1869. 

Amount  at 

Risk  in 

1907. 

Losses 

paid. 

Canadian  Companies. 
British  Companies     . 
American  Companies. 
All  Companies      .     . 

1 

54.849.706 
159.372.986 

32,449.482 
246.672,174 

1 
5,663.696,931 

14,745.342.255 
2,801,078,045 

23,210,117,231 

S 

59440.916 
115,223,003 

13.796.890 
I88.3S9.809 

S 

413.019.S32 

937,240.828 

265.401.198 

1.614,661.558 

1 

36.0733*3 
105.203.2K' 

20.129^3 
161 .406.125 

Companies. 

Fire  Risks 
assumed. 

Fire 

Premiums 

received. 

Fire 

Losses 

paid. 

Premiums 
perlioo 
of  Risk. 

Loss  per 

lioo 

of  Risk. 

Loss  per 

$100  of 

Premiums. 

American    .    3i8 
Foreign  .     .      35 
All    ...     353 

1 

I3,3M  ,399499 

6,087,570,375 

18,338,869,774 

1 

93.577.169 

43,958,472 

136.535.641 

1 
59."9.oi8 
30,865,014 
88,984,032 

S 
•7638 
•7057 
•7445 

1 
•4836 
.4906 
•4852 

1 
•6318 

•6975 
•6517 

These  returns  do  not  include  muttuU  companies.  The  com- 
pilers of  the  Insurance  Year-Book,  however,  obtain  from  the 
several  state  departments  of  insurance  the  reports  of  all  companies 
made  to  them  of  the  business  done  within  each  state;  and  from 
these  it  appears  that  in  1899,  for  example,  x6o  mutual  companies 
assumed  fire  risks  to  the  amount  of  $1,1x9,^72,848.  Many 
small  local  associations  have  made  no  returns,  but  their  operations 
are  too  limited  to  materially  affect  the  aggregate.  It  is  note- 
worthy that  while  mutual  companies  transact  less  than  6% 
of  the  business  of  the  whole  country,  yet  in  the  state  of  Rhode 
Island,  a  densely  peopled  manufacturing  community,  they  have 
more  than  78%,  and  in  Massachusetts  nearly  34%;  and  that, 
while  less  than  one-ninth  of  the  insured  property  of  the  United 
States  is  situated  in  these  two  states,  they  contain  nearly  two- 
thirds  of  that  which  is  insured  by  mutual  associations. 

The  fire  insurance  business  of  foreign  companies  In  the  United 
States  was  comparatively  small  until  1870^  Four  strong  British 
corporations  were  then  in  the  field,  and  their  transactions  amounted 
to  less  than  9  %  of  the  entire  joint-stock  business.  But  their  success 
attracted  others  in  rapid  succession,  especially  from  Great  Britain  and 
from  Germany,  and  in  1880,  19  foreign  companies  assumed  33*7% 
of  all  the  risks  reported  to  the  National  Board;  in  1889,  33  such 
companies  took  30-3%;     and  in  1899,  35  such  companies  took 

^3-3  %.  The  distribution  of  the  business  among  them  ts  not  given 
y  the  board  tables,  but  can  be  gathered  from  the  reports  Of  the 
American  branches  to  the  insurance  departments  of  the  states,  which 
arc  summarized  in  the  Spectator  Company's  Year-Books.  The  total 
net  pa^^ents  ci  the  British  and  colonial  fire  insurance  companies  in 
connexion  with  the  disastrous  fire  in  San  Francisco  in  1906  amounted 


Upon  the  continent  of  Europe  the  fire  insurance  businss  k 
conducted  partly  by  local  companies  in  each  country  and  parJ.. 
by  the  great  ifatemational'offices  of  Great  Britain  and  German 
The  load  associations  in  Austria,  Germany  and  Svitzerias: 
are  of  three  classes — ^public  assurance  organizations  connertec 
with  local  governments,  private  mutual  companies  and  joist- 
stock  companies.  It  is  impo^ble  to  obtain  balance-sheets  d 
all,  nor  is  any  information  available  concerning  the  local  distiibc- 
tion  of  the  risks^  or  the  whole  amount  of  prc^ierty  insmtd.    Tbe 

capital  employed  by  stock  cor- 
porations in  this  tMisiness  in  tiA 
country,  and  tbe  aggregate  pre- 
mium receipts  and  payments  fcr 
losses  in  the  last  3rear  of  %hi::^ 
a  report  is  avaflaUe  wiH  befoeci 
in  the  annual  Post  Magseaa 
Almanack. 

While  most  of  the  fire  msar- 
tnce  business  in  the  Amstreiin 
colonies  is  in  the  hands  of  British  companies,  local  Instittttiozs 
for  the  purpose  have  had  a  considerable  development  00  the  sace 
general  lines  as  in  Great  Britain  and  with  similar  freedom  ir.srz. 
interference  by  the  governments.  But  no  accounts  of  tbe 
receipts  and  losses  are  available,  most  of  the  companies  coodcct- 
ing  a  marine  or  life  insurance  business,  or  both«  under  the  saae 
general  management. 

Beyond  the  limits  of  the  rreat  commerdal  natSoos.  ao  Bd»> 
factory  information  is  accesstble  concerning  the  practice  of  fr* 
Insurance.  Even  in  Spain  and  Portugal  there  is  far  less  iatetiact?: 
interest  in  the  subject  than  in  neighbouring  countries,  and  i^ 
agencies  of  foreign  companies  transact  much  of  the  ^p^*f»  a  tlie 
large  towns.  Six  Portuguese  companies  have  maintaioed  thcas^-^ 
for  many  years,  a  few  of  them  for  neariy  a  century,  aad  kA>~* 
established  agencies  in  the  Spanish  islands  and  in  Madeira.  For  cc^f  r 
nations  than  those  mentioned,  the  only  systematic  effcwt  to  ccr.c: 
the  facts  is  made  by  the  compilers  of  the  YeoT'Book,  aoKl  the  re>.  ^* 
are  extremely  meagre.'  The  jgreat  Britidi  and  German  corponrkr:- 
are  zealous  in  extending  their  transacrions  to  the  omiBefldal  parr : 
everywhere,  and  local  companies  are  often  foraed  in  the  Br'.:-* 
colonies.  In  addition  to  those  in  Canadbs  and  Aottralia  «aie  n  -- 
panics  in  South  Africa  have  become  fioanrially  important.  S-- 
native  companies  have  been  successful  in  establishing  their  ere*'  -  ^ 
Japan,  Brazil,  the  Ar^ntine  RepuUk;.  Chile  and  Peru.  A  consc  '- 
able  business  is  done  m  insuring  the  property  of  foreign  rr^dc«:>  ~ 
the  Levant,  on  the  coasts  of  ^ia,  in  South  Africa  and  the  Pkr>&' 
Islands,  but  mostly  by  European  companies^  and  as  an  imscksi  t? 
the  more  general  practice  of  marine  insurance.  Thcf«  are  9r\vr>^ 
successful  fire  companies  among  tbe  I>otch  in  Java.  The  sss- 
business  in  Mexico  appean  to  be  wholly  in  the  hands  of  '  *' 
companies. 
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IV.   Life  Imsuxance 


Guesses  at  the  probable  length  of  life  for  the  purpose  of  valuing 
or  commuting  life-estates,  leases  or  annuities  were  made  even 
gggf^^gy^      by  theandents,  and  crude  estimates  of  the  number 
of  years*  purchase  such  interests  are  worth  occur  in 
Roman  law  and  in  many  medieval  writings.    In  1 540  the  English 
parliament  enacted  that  an  estate  for  a  single  life  should  be 
vaJued  as  a  lease  of  seven  years,  one  for  two  lives  as  a  lease  of 
fourteen  years,  and  for  three  lives  as  a  lease  of  twenty-one  years. 
More  than  a  century  later  The  Cambridge  Tables  for  renewing 
of  Leases  and  purchasing  Liens,. sl  standard  work  in  England, 
with  the  certificate  of  Sir  Isaac  Newton  to  its  accuracy,  proposed, 
as  a  remedy  for  the  inequity  of  this  fanciful  rule,  to  make  the 
increase  for  each  additional  life  less  by  one  year,  so  that,  valuing 
a  single  life  at  ten  years,  two  lives  shall  be  reckoned  as  nineteen 
years  and  three  lives  as  twenty-seven  years.    No  distinction 
of  ages  was  recognized,  and  the  results,  tabulated  to  decimal 
parts  of  months,  are  worthless.    Thus  the  foremost  minds  of 
the  world  had  as  yet  no  apprehension  of  a  true  method  of 
reasoning  on  the  subject.  The  first  clear  insight  bto  the  character 
of  the  problem  appears  in  Natural  and  Political  Observations 
OH  the  Bills  of  Mortality,  published  in  1661  under  the  name  of 
John  Craunt,  a  haberdasher  and  train-band  captain  of  London. 
Graunt  recognized  the  principle  of  uniformity  in  large  groups  of 
vital  and  social  facts,  and  actually  prepared,  from  the  mortality 
registers  of  London,  what  he  calls  a  "  Table  showing  of  one 
hundred  quick  conceptions,  how  many  die  within  six  years,  how 
many  the  next  decade,  and  so  for  every  decade  till  76."    This 
was  the  earliest  crude  suggestion  of  a  table  of  mortality,  and 
Graunt's  interest  in  the  inquiry  was  scientific,  without  definite 
practical  purpose.    But  a  little  later  the  sale  of  annuities  was 
pressed  upon  governments  as  a  method  of  discounting  future 
revenues.    In  167 1  John  de  Witt,  grand  pensionary  of  Holland, 
reported  to  the  states  general  a  plan  for  such  sales  upon  a 
scientific  method,  the  insight  and  skill  of  which,  had  he  possessed 
proper  statistical  data,  woixld  have  anticipated  results  only 
reached  by  later  generations.    The  report,  however,  was  buried 
in  the  Dutch  archives  and  forgotten  for  nearly  two  centuries. 
It  was  unknown  in  England  when,  in  1692,  the  government 
undertook  the  sale  of  annuities.    Aloanof  £1, 000,000  wasofiFered, 
each  £100  paid  in  to  purchase  a  life  annuity  of  £14,  without 
distinction  of  age.    A  table  accompanied  the  offer,  purporting 
to  show  how  many  of  10,000  persons  now  living,  old  and  young 
taken  together  at  random,  are  likely  to  die  in  each  year 
from  one  to  ninety-m'ne.    The  purchasers,  though  without 
clear  understanding  of  the  principle,  were  instinctively  shrewd 
enough  to  select  healthy  young  h'ves  for  annuitants,  and  the 
nation  paid  enormously  for  the  error.    This  speculation  of  the 
public  treasury  led  the  eminent  mathematician  and  astronomer, 
Dr  Edmund  Ilalley,  to  examine  the  subject.    In  1693  he  presented 
to  the  Royal  Society  a  study  of  "  The  degrees  of  mortality  of 
mankind."    The  parish  registers  of  England  took  no  note  of 
at  death,  and  Halley,  perceiving  that  the  average  duration 
of  life  in  large  groups  of  persons  can  only  be  determined 
when  ages  at  death  are  known,  sought  in  vain  a 
statistical  basis  for  such  an  inquiry  in  his  own  and 
in  many  other  countries.    But  it  happened  that  the  city  of 
Breslau  m  Silesia  had  kept  such  records,  and  he  succeeded  in 
obtainmg  the  registers  for  five  years,  1687-1691,  including 
6103  births  and  5869  deaths.    No  census  of  the  city  having 
been  taken,  Halley  made  the  best  estimate  he  could  of  the  popula- 
tion, and  computed  how  many  of  a  thousand  children  taken  at 
the  age  of  one  year  will  die  in  each  succeeding  year.    Arranging 
the  results  in  three  parallel  columns,  showing  in  successive 
linn  the  age,  the  number  living  at  that  age,  and  the  number 
of  deaths  during  the  year,  he  formed  the  first  mortality  table. 
The  arrangement  was  itself  a  discovery,  exhibiting  at  a  glance 
the  essential  data  for  valuing  life-risks,  and  suggesting  solutions 
for  problems  which  had  puzzled  the  ablest  students.    This 
general  form  of  the  mortality  table  remains  in  use  as  the  natural 
«od  best  for  such  collections  of  facts.    The  method  of  using  such 


a  table  in  calculating  the  values  of  life  contingencies  was  also 
discovered  by  Dr  Halley.  He  showed  that  where  a  payment  is 
to  be  made  at  a  future  date,  if  a  named  person  be  then  aUve,  its 
present  value  is  the  sum  which  compounded  at  interest  during  the 
interval  will  amount  to  that  payment  multiplied  by  the  fraction 
representing  the  probability  that  the  person  will  survive.  These 
two  elements,  compound  interest  and  the  probability  of  life  or 
death,  are  the  foundations  of  the  theory  of  life  contingencies. 

From  Halley's  time  the  progress  of  the  theory  has  been  in 
three  directions:  first,  in  accumulating  facts  from  which  averages 
are  deduced,  and  analysing  the  data  so  as  to  eliminate  disturbing 
influences,  that  is,  in  constructing  trustworthy  tables  of 
mortality;  secondly,  in  extending  the  inferences  from  such 
tables,  and  multiplying  their  applications  to  needs  of  practical 
life;  and  thirdly,  in  facilitating  the  calculations  which  these 
applications  require.  But  while  Halley  thus  firmly  and  lastingly 
drew,  in  outline,  the  theory  of  life  contingencies,  the  numerical 
results  attained  by  him  were  grossly  imperfect.  Forced  by  the 
lack  of  data  to  assume  that  the  population  was  stationary, 
and  to  rely  on  a  rude  estimate  of  its  numbers,  he  well  knew  that 
his  conclusions  were  but  provisional.  Yet  they  were  far  in 
advance  of  the  general  mind  of  his  time.  As  late  as  1694,  and 
even  in  1703,  parliament  substantially  re-enacted  the  old  law 
for  valuing  leases  at  seven  years  for  each  life.  The  meagre 
Breslau  Table  long  remained  the  only  serious  attempt  to  utilize 
actual  observations  of  mortality  for  scientific  purposes.  In 
X746  A.  de  Parcieuz  (1703-1768),  a  mathematician  of  Paris, 
published  an  Essaisurtesprobabilitisdeladuriede  la  vie  kumaine, 
in  which  he  presented  mortality  tables  formed  by  himself,  one 
from  the  records  of  certain  Tontine  associations,  and  five  others 
from  those  of  several  religious  orders  in  Paris.  The  Tontine 
experience  table  was  a  much  closer  approximation  to  the  true 
course  of  mortality,  as  shown  by  later  investigations,  than  any 
of  its  predecessors,  and  indeed  now  appears,  despite  the  crude 
manner  in  which  the  materials  were  treated,  to  have  been  more 
accurate  and  more  trustworthy  than  the  Northampton  or  even 
the  Carlisle  Table  of  much  later  date.  The  essay  of  de  Parcieux 
was  an  important  source  of  information  to  advanced  students 
in  France  and  Germany,  but  attracted  no  general  or  popular 
interest,  nor  was  it  follc^ed  up  by  progressive  researches  of  the 
same  character  in  continental  Europe,  while  it  remained  almost 
unnoticed  in  England. 

Throughout  the  i8th  century  the  customary  treatment  of  life 
annuities  was  as  chaotic  and  fanciful  as  before,  though  some 
writers  of  eminence,  most  notably  Dr  Thomas  Simpson  of  London 
(1753),  treated  the  theory  of  the  subject  with  great  intelligence, 
and  in  1753  James  Dodson  of  London  (great-grandfather  of 
Augustus  de  Morgan)  projected  a  life  insurance  company  in 
which  the  premiums  should  be  accommodated  justly  to  the  ages 
of  the  insured.  But  life  insurance  as  a  business  really  began 
with  the  Equitable  Society  of  London,  founded  in  1762.'  The 
associates  petitioned  for  a  charter,  but  the  law  officers  of  the 
crown  refused  it,  sajring  that  the  scheme  depended  for  success 
on  the  truth  of  certain  tables  of  life  and  death,  "  Whereby  the 
Chance  of  Mortality  is  attempted  to  be  reduced  to  a  certain 
standard.  This  is  a  mere  speculation,  never  tried  in  practice." 
The  society  was  organized  as  a  voluntary  association,  and  began 
business  in  1 765.  Its  premiums  were  computed  from  the  Breslau 
Table,  with  some  corrections  from  the  London  Bills  of  Mortality, 
and  were  far  higher  than  any  now  in  use..  But  the  managers, 
in  face  of  actual  business,  needed  more  light.  Dr  Richard  Price, 
a  student  of  the  new  science  of  life  contingencies,  was  consulted, 
and  soon  devised  tests  of  the  society's  experience  and  measures 
of  the  financial  results,  which  are  in  principle  those  still  practised. 
He  also  aspired  to  construct  a  more  accurate  table  of  mortality, 
and  discovered  data  in  certain  parish  registeis  of  Northampton 
which  promised  to  represent  the  average  of  life  in  England. 
From  these  he  formed  in  1780  the  Northampton  Table  ^^^^-. 
of  Mortality,  and  computed  a  new  and  largely  reduced  |^  raMrTj 
scale  of  premiums  for  the  society.  The  historical 
importance  of  the  Northampton  Table  lies  in  the  profound 
impression  it  made  on  the  general  mass  of  intelligent  persons.^ 
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Although  mortality  had  long  heen  recognised  by  tpedal  inquireis 
as  a  promising  theme  for  statistical  inquiry,  its  actual  treatment, 
except  in  the  narrow  school  founded  by  Johann  SOssmilch  in 
Germany  (r746),  and  in  the  isolated  and  almost  prophetic  work 
of  de  Pardeux  in  France,  had  been  qieculative  and  vague. 
Demoivre  handled  it  with  mathematical  acuteness,  but  framed 
his  scale  of  mortality  (about  1750)  on  a  hypothesb  of  his  own, 
not  on  known  facts.  Out  of  each  group  of  eighty-six  deaths, 
according  to  this  scale,  one  dies  on  the  avenge  each  year  till  all 
are  gone;  so  that  x  being  the  present  age,  the  probability  of 
death  within  a  year  is  always  i/(86-ar).  This  conjecture, 
which,  during  middle  life,  served  as  a  rough  approximation  to 
the  truth,  almost  as  well  as  some  of  the  early  tables  of  repute, 
long  found  remarkable  acceptance  among  men  of  science.  Dr 
Price's  researches  first  brought  to  general  apprehension  the 
conviction  that  a  large  basis  of  observed  facts  is  the  only  source 
of  real  knowledge.  The  government  of  the  day  felt  the  influence 
of  the  movement.  In  1 786  Pitt,  then  chancellor  of  the  exchequer, 
consulted  Dr  Price  on  plans  for  the  conversion  of  debt,  and  in 
1789  the  government  first  showed  knowledge  that  in  granting 
annuities  ages  must  be  distinguished,  and  that  the  prospective 
life  at  ninety  and  that  at  twenty-five  are  not  to  be  estimated 
as  equal.  About  x8o8  a  conversion  pf  3%  into  annuities  was 
pbnned.  The  Northampton  Table  was  adopted,  and  Morgan 
computed  rates  from  it  which  were  used  for  twenty  years.  It 
proved  to  represent  a  mortality  far  in  excess  of  the  average,  and 
in  1821  John  Finlaison,  being  made  actuary  to  the  debt  com- 
missioners, protested  against  the  rates  in  use.  But  not  until 
1828,  when  the  treasury  had  lost  two  millions  of  pounds  by 
selling  annuities  too  cheap,  was  the  law  repealed.  Finlaison 
then  constructed  a  new  and  less  wasteful  scale  for  conveisions, 
but  singular  results  followed.  At  the  age  of  ninety,  for  instance, 
£100  would  purchase  an  annuity  of  £62.  Combinations  were 
formed  to  purchase  annuities  on  the  lives  of  old  people  selected 
for  their  vigour;  675  of  these  were  taken,  with  a  further  loss  of 
at  least  a  million  to  the  treasury.  The  Northampton  Table, 
in  fact,  like  the  earlier  Brcslau  Table,  was  formed  without  a 
census,  and  upon  the  false  assumption  that  the  population  was 
stationary.  Dr  Price's  estimate,  founded  on  the  recorded 
baptisms,  was  much  too  low,  many  of  the  people  being  of  a  sect 
which  rejected  infant  baptism.  His  table  represents  an  average 
life  of  twenty-four  years,  whilst  subsequent  inquiries  indicate 
a  true  average  of  about  thirty  years  at  that  time  in  the  same 
parishes.  The  actual  mortality  in  the  Equitable  Society  proved 
to  be  less  by  one-third  than  that  anticipated  by  the  table.  The 
error  had  consequences  of  vast  moment.  The  immediate  and 
dazzling  prosperity  of  the  societies  founding  rates  on  this  sup- 
posed scientific  basis  excited  the  public  imagination,  stimulated 
the  business  exceedingly,  and  led  to  many  extravagant  projects, 
followed  by  fluctuations  and  failures  which  impaired  its  hcdthy 
growth  and  usefulness. 

In  spite  of  gross  defects,  the  Northampton  Table  remained 
for  a  century  by  far  the  most  important  table  of  mortality, 
employed  as  the  basis  of  calculation  by  leading  com- 
panies in  Great  Britain,  and  adopted  by  the  courts 
as  practic;;lly  a  part  of  the  common  law.  Parliament, 
followed  by  some  state  legislatures  and  many  courts  in 
America,  even  made  it  the  authorized  standard  for  valuing 
annuity  charges  and  reversionary  interests.  But  in  life  insurance 
practice  it  is  now  wholly  antiquated.  Like  its  most  famous 
successor,  the  Carlisle  Table  of  Joshua  Milne,  it  rested  upon 
observations  of  the  population  of  a  town.  How  far  this  limited 
and  peculiar  group  represented  the  nation  was  still  doubtful; 
no  less  so  how  far  the  rate  of  mortality  among  applicants  for 
insurance,  accepted  by  the  offices,  would  correspond  with  that 
of  the  urban  citizens  or  of  the  whole  body.  As  soon  as  the 
companies  had  sufficient  records  of  their  own  experience  the 
work  began  of  striving  to  construct,  for  business  use,  tables 
which  should  truly  express  it.  This  branch  of  research  has  ever 
since  been  prosecuted  with  all  the  resources  they  could  command 
of  industry,  practical  judgment  and  mathematical  skill;  and 
(be  successive  achievements  injt  ooay  be  accepted  as  in  general 


the  sum  and  mea«ire  of  the  progress  of  actuarial  fwimrt  Nov 
the  recognition  of  an  ascertainable  uniformity  in  boraaa  wona&j 
has  become  part  of  the  general  stock  of  tboughC  Bui  actoanal 
scien»,  which  originated  in  Great  Britain,  was  long  the  peciziiar 
and  almost  exclusive  possession  of  British  students,  and  crea 
till  now  has  been  practised  most  fruitfully  in  its  first  bocae. 
mainly  by  the  actuaries  of  life  insurance  institutions,  but  wiik 
important  contributions  from  other  inquirers,  especially  thoK 
in  the  service  of  the  registrar-generaL  The  most  conplete 
storehouse  of  techm'cal  and  practical  learning  on  the  general 
theory  and  on  all  its  applications  to  life  insurance  practice  is 
found  in  the  successive  volumes  of  the  Journal  0/  the  Imstjtau 
of  Actuaries.  The  tables  published  by  the  Institute  in  iS?^ 
founded  on  the  experience  to  1863  of  twenty  companies  (see 
Akhuxty),  still  remain  the  most  authoriutive  cxprcssioa  of  ifae 
mortality  of  insured  lives,  and  have  largely  replaced  aD  earSer 
standards  in  the  valuations  of  the  British  companies,  more  thu 
three-fourths  of  which,  in  their  latest  returns  to  the  Board  of 
Trade,  compute  their  reinsurance  reserves  by  the  H^  and  H*-' 
tables.  But  for  several  years  a  committee  of  the  Institute  uxi 
of  the  Scottish  Faculty  of  Actuaries  has  been  engaged  in  coUectcg 
and  arranging  for  investigation  the  far  vaster  experience  vbjih 
has  now  accumulated  in  the  hands  of  sixty  companies,  indLdii^ 
the  records  of  more  than  a  million  policies.  The  large  basis  « 
facts  thus  obtained  will  be  treated  with  special  reference  la 
different  classes  of  risks,  and  will  throw  much  light  on  diffir^ 
questions  of  selection,  which  have  hitherto  been  treated  specu- 
latively, or  at  least  without  the  conclusive  evidence  of  laige 
averages,  and  are  still  more  or  less  in  controversy.  Some  of 
these  will  require  more  detailed  notice  hereafter. 

It  is  only  since  the  middle  of  the  19th  centurv  that  actaifbl 
science  has  rapidly  advanced  in  other  countries,  cniefly  Biider  ibe 
stimulus  of  tne  extendii^  practice  of  life  insttranoe.  Boc^  ..t 
America  and  upon  the  continent  of  Eurc^ie  the  small  bksira 
transacted  by  the  pioneer  companies  was  largely  condurtrri  c-n 
empirical  and  conjectural  methods  from  year  ro  year.  E?;  •>£ 
custom  being  consulted  as  a  ^uide  in  fixing  premiums.  The  G^  .m 
Bank,  the  first  institution  to  insure  lives  uponi  busineai  pnadf'in  .3 
Germany,  adopted  at  its  foundation  in  1827  a  morcalicy  takde  f  ^-r-cd 
by  Chanes  Babbage  upon  the  basis  of  the  Nonhaapcoa  T&L^. 
corrected  from  cursory  notes  upon  the  eariy  expcricooe  «  the  E^^£> 
able  Society,  which  had  beengiven  by  its  actuary  to  a  general  mce*  =4. 
of  its  members  in  1800.  Tne  French  companies,  aad  se%TnI  .e 
Germany  of  later  origin  than  the  Gotha,  toolc  as  their  staiMlsrd  :^ 
so-callea  Table  of  de  rarcieuz.  iMeviously  dexribed :  and  this  ta^jr. 
with  modifications  dictated  by  ecperieoce,  coBtiaued  oscfl  \r^ 
recently  in  general  use  in  France.  Ine  Se%'enteen  CompanieB*  Tai'< 
of  1843  was  adopted  by  the  Insurance  Commisciooera  of  Meco- 
chusetts,  who  in  1859  introduced  the  methods  of  state  anpervtsk^  i 
insurance  now  general! v  practised  in  the  United  Scates.  This  tal  ie. 
though  long  supersedeo  in  the  esteem  of  actuaries  ia  their  ordrru'v 
work,  is  stiU  the  standard  for  official  valuatioos  in  most  states  o<  *^« 
union,  a  fact  which  has  ^vtn  it  undue  prominence  The  uxx  iri 
American  Table,  derived  m  1868  from  the  limited  cxperienoe  xi  t^ 
largest  American  company  during  its  earliest  years,  was  the  ftrtf 
important  work  of  the  kind  done  in  America.  In  %iew  of  its  aarr.-* 
basis  of  facts,  it  has  stood  the  test  of  time  singolariy  wefl.  nnd  .*  s 
now  in  wider  use  than  any  other  for  computing  the  premiums  ci 
American  companies.  Its  most  marked  dtfiereoce  from  the  staaOrJ 
British  tables  for  insured  lives  is  that  it  indicates  a  decidedly  karr 
rate  of  mortality  throughout  the  period  of  mature  manhood.  bcr»"? 
the  ages  of  thirty-five  and  seventy-five,  though  with  a  higber  ra:e  ae 
the  extremes  of  life;  and  this  peculiarity  b  also  found  in  Aaeracan 
tables  deduced  from  more  recent  and  far  larger  experience. 

Actuarial  science  has  been  widely  cultivated  in  the  United  St^'m 
of  late  years,  the  numbers  and  xeal  of  its  professaonal  acui.-:ts 
having  kept  pace  with  the  extraordinary  growth  of  life  insane- -e. 
The  aggressive  activity  of  the  companies  has  brought  the  prux^r'rs 
of  the  business  home  to  the  popular  mind  as  ia  no  other  councrv .  ^->r 
a  large  number  of  periodicab  are  devoted  entirely  to  the  sut.vt:. 
These  tendencies  have  been  strengthened  by  the  system  of  s::.:i'- 
vision  practised  by  the  states,  which  has  also  greatly  isAar-vrt? 
public  opinion,  directing  attention  in  an  extraordmaiv  degrn;  *■:' 
certain  special  and  technical  features,  to  the  neglect  of  morr  r.  ^v- 
prehensive  and  more  useful  criticism.  In'  the  official  vork  ca'  -^« 
state  departments  the  actuary's  province  appears  suttstant^  \  t: 
begin  and  end  with  the  valuation  of  liabilities  upon  the  net  pre—  " 
basis,  which  b  applied  with  increasing  strictness  as  the  sole  an::  r  -^' 
standard  of  solvency,  and  the  determination  by  it  of  the  *  <^-^ 
surplus  "  of  each  company.  But  a  considerable  number  of  prx-  >> 
sional  actuaries  have  prosecuted  their  studies  in  a  sdeoti&r  v^r'. 
and  most  of  these  since  1889  have  been  amnrated  ia  the  ' 
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Society  of  America,  which  has  established  a  high  standard  of  pro- 
fessional competence  in  its  examinations  and  transactions.  The 
Question  how  far  the  rate  of  mortality  among  insured  lives  in 
America  b  fairly  represented  by  tables  drawn  from  British  experi- 
ence has  attracted  much  inquiry ;  and  many  companies  have  made 
important  contributions  to  it  from  their  own  records,  in  several 
instances  in  the  finished  form  of  carefully  graduated  tables,  each 
with  an  individual  character,  but  all  with  some  features  which 
distinguish  them  as  a  group.  By  far  the  most  comprehensive  effort 
to  establish  a  standard  table  for  America  is  that  ot  a  committee  of 
actuaries,  for  which,  in  1881,  L.  W.  Meech  published  the  classified 
experience  of  thirty  offices  to  the  end  of  1874,  including  most  of  the 
laree  companies  in  the  United  States,  and  embracing  more  than  a 
million  Dolicics.  The  observations  collected  in  this  work  have 
furnishea  materials  for  many  important  investigations,  but  the 
lini^ied  tables  have  rarely  been  applied  in  practice,  being  drawn 
from  an  aggregation  of  largely  incongruous  experiences,  the  influ- 
ence of  each  01  which  u^n  the  general  average  u  indeterminate. 

The  business  of  life  insurance  upon  the  continent  of  Europe  has 
given  an  extraordinary  stimulus  to  actuarial  studies.  Before  1883 
the  German  companies  computed  their  premiums  and  reserves  by 
antiquated  life  tables.  The  most  approved  of  these,  as  illustrating 
the  duration  of  German  life,  was  that  prepared  by  Brune  of  Berlin 
in  1837  from  the  records  for  seventy  years  of  an  annuitv  society  for 
widows,  which  practised  careful  meaical  selection  of  the  husbands 
and  kept  exact  mortality  registers.  In  1883  was  published  an  ad- 
mirable table  founded  on  the  combined  experience  of  twenty-thfee 
Cermao  companies,  which  has  superseded  all  other  standards  for 
ordinary  valuations  within  the  German  empire.  The  French  com- 
panies generally  continued  to  rely  on  the  tables  of  de  Parcieux,  with 
modifications  of  their  most  glaring  defects,  until  a  still  later  date. 
In  1898  a  committee  of  French  actuaries  published  a  new  set  of  tables 
drawn  from  the  experience  of  four  of  the  principal  offices  in  France, 
and  these  are  now  accepted  as  the  best  basis  for  life  insurance  practice 
by  similar  companies  there.  Schools  of  actuarial  science  have  been 
opened  in  both  Germany  and  France,  and  the  professional  actuaries 
01  these  countries,  and  oif  Austria  and  Bel^um,  have  formed  associa- 
tiona  for  the  promotion  of  their  pursuit^  Sessions  of  delegates 
from  the  several  institutes  and  societies  of  actuaries  throughout 
the  world  meet  triennially  in  general  consress  in  the  various  capitals. 
Such  sessions  do  much  to  broaden  ana  harmonize  the  scope  and 
aims  of  the  profession. 

Elaborate  efforts  have  been  made  by  several  governments  to 
employ  the  machinery  of  census  bureaus  for  determining  the 


average  duration  of  life,  such  as  the  extension  and  concentration 
of  many  industries,  the  vast  growth  of  cities,  the  progress  of 
medical  and  hygienic  science,  the  increase  of  wealth,  comfort 
and  luxury,  the  changes  in  the  frequency  and  destructiveness 
of  war.  It  is  plausibly  maintained,  on  the  one  hand,  that  these 
and  other  caiises  have  already  added  some  years  to  the  average 
lifetime  of  dvUized  man;  and,  on  the  other  hand,  that  their 
combined  effect  has  been  to  lessen  the  sharpness  of  the  struggle 
for  existence,  to  rescue  the  weaklings  from  destruction  and 
enable  them  to  multiply,  and  so  to  weaken  sodety  at  large. 
The  final  decision  of  the  question  will  be  found  in  the  gradual 
modifications  of  the  true  table  of  mortality  through  successive 
epochs. 

For  the  purposes  of  life  insurance  the  future  of  mortality  tables 
looks  to  less  ambitious  problems.  The  business  calls  for  exact 
equity  in  determining  the  value  of  all  life  contingencies,  and 
therefore  for  the  most  precise  forecast  attainable  of  the  dates 
at  which  the  amounts  assured  must  be  paid.  Some  idea  of  the 
historical  progress  of  this  inquiry  may  be  gathered  from  the 
accompanying  table^  which  epitomizes  the  general  characteristics 
of  a  number  of  typical  tables  of  mortality,  showing  at  ages  which 
are  multiples  of  five  years  the  annual  death-rate  indicated  by 
each  of  them.  The  comparison  will  be  found  interesting  in 
many  ways,  most  strikingly,  perhaps,  as  suggesting  what  is 
confirmed  by  a  detailed  examination  of  the  facts,  that  insured 
life  on  the  average  in  Great  Britain  is  decidedly  inferior  to  that 
in  the  United  States,  but  superior  to  that  upon  the  continent  of 
Europe,  and  especially  in  Germany.  From  a  careful  investiga- 
tion  of  the  published  experience,  Dr  McGintock  concludes: 
"  It  is  an  ascertained  fact  that  after  the  first  five  years  of  insur- 
ance the  probability  of  death,"  in  Great  Britain,  "  is  fuUy  one- 
fifth  greater  at  any  given  age  than  the  corresponding  probability 
shown  by  American  experience ";  while  "  the  average  value 
of  assured  life  in  Germany  is  as  much  inferior  to  that  shown  in 
the  !!■*-  experience  as  that  in  America  has  been  fouhd  to  be 
superior."  * 
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general   rate 

Table  showing  Ike  number  oj  Persons  who  witt  die  in  a  year  out  of  100,000  who  have  attained  the  given  Age, 

according  to  sevenU  Tables  of  iiortality. 


of  mortality, 

and  it  has 
been  the  worthy  ambi- 
tion of  able  actuaries 
to  devise  trustworthy 
methods  of  utilizing  the 
census  returns  for  this 
purpose.  The  British 
Statistical  Office 
under  Dr  William  Farr 
and  his  successors, 
and.  later,  the  Swiss 
Federal  Bureau  of 
Statistics  have  accom- 
plished the  best  work 
in  this  direction,  and 
the  series  of  "  English 
Life  Tables,"  founded 
on  successive  de- 
cennial censuses,  in- 
terpreted by  the 
registered  deaths 
during  the  intervals, 
are  the  most  useful  data  now  available  for  the  average  value  of 
civilized  life.  But  all  such  general  tables  are  as  yet  but  tentative 
and  provisional.  The  imperfections  of  mortuary  registries  and 
of  census  returns  are  great,  and  corrections  are  largely  con- 
jectural. Until  more  complete  methods  of  collecting  the  facts 
are  practised,  the  experience  of  life  insurance  companies 
promises  to  furnish  the  only  mortality  tables  having  claim  to 
authority.  It  is  already  becoming  evident  that  the  general 
rate  of  mortality,  and  in  particular  the  rate  at  each  age  of  life, 
not  only  differs  widely  in  different  communities,  but  undergoes 
important  changes  in  successive  generations.  A  multitude  of 
lorees  are  at  work  in  civilized  society  which  must  influence  the 


Age. 

North- 
ampton. 

Carlisle. 

Seventeen 
Offices. 

Institute 

of. 
Actuaries. 

Institute 

of 
Actuaries. 

American 
Experi- 
ence. 

Thirty 

American 

Offices. 

Twenty- 
three  Ger- 
man 
Offices. 

Four 

French 

Offices. 

1780. 

1815. 

1843. 

H--  1869. 

H-»i869. 

1868. 

1881. 

1883. 

1895. 

10 

15 
20 

25 
30 

35 
40 

45 
50 

65 
70 

85 
90 

916 

922 

1.403 

1.575. 
1,710 

1.870 

2.090 

2Mi\ 

2.835 
3.350 
4.023 
4.902 

6.493 

9.61 5 

13.433 

22.043 

26.087 

449 
619 
706 

731 

1,010 

1.026 

1.300 

1.481 

1.342 

1.792 

3.349 

4.109 

5.164 

9.552 

12,172 

17.528 

26,056 

676 
694 
729 

Vi 

929 
1.036 

1. 331 

;;??« 

3.034 
4.408 

6.493 

9.556 

14.040 

20.509 

32.373 

287 

1.031 
1.219 

1.595 
2.103 
2.968 

4.343 
6.219 
9.816 

2o!988 
27.945 

400 

fA 

1.050 

920 

1.000 

1.132 
1.294 
1,712 
2.319 
3.064 
4.461 
6,384 

9.949 
14.577 
21,010 

38.244 

895 
979 
1.116 

1.378 

1.857 
2.669 

4.013 
6.199 
9.437 
14.447 
33.555 
45.455 

648 

^^6 

748 
821 

936 
1,120 

1417 
1.893 

1% 

5.778 

8.779 

13.407 

20.163 

32.815 

•  • 

019 

999 
1,176 
M37 
1,84 
2.506 

3.535 
4.943 
7.276 
10.647 
15.516 
22.211 
32.356 

364 

638 
698 
807 

1.236 
1.638 
2,258 
3.213 

6.897 
10,241 

15.119 
23.332 
32.325 

No  final  explanation  has  been  given,  and  there  is  no  proof  that 
the  average  life  in  America  is  longer  than  in  England  or  Germany. 
Dr  McClintock  inclines  to  believe  that  one  potent     ^^^^ 
cause  of  the  great  difference  in  the  insured  experience     ^J'JJJjJ* 
is  that,  while  European  offices  have  generally  amraiied    d^.. 
applications,  which  are  commonly  prompted  by  some 
sense  of  need  for  insurance,  the  custom  of  American  companies 
is  actively  to  solicit  business  through  agents.     On  the  average, 
lives  which  are  only  induced  by  persuasion  to  insure  are  better 
than  those  which  voluntarily  apply.    That  this  suggestion  points 

•On  the  Effects  oJ  Selection,  by  Emory. McClintock  (New  York, 
1892),  p.  94. 
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out  a  real  and  perhaps  an  importaht'^differentiatuig  influence 
upon  groups  of  risks  is  not  doubted,  but  the  measure  of  its  effects 
has  not  yet  been  determined.  The  question  is  one  of  many 
which  yearly  assume  more  prominence,  and  which,  as  a  class, 
are  conventionally  termed  problems  of  selection.  Assuming 
that  the  general  rate  of  mortality  is  precisely  known,  any  devia- 
tion from  it  occurring  in  a  special  group  of  insured  lives,  as  the 
result  of  some  influence  peculiar  to  that  group,  is  called  the  effect 
of  sdection.  If  insurance  were  offered  on  equal  terms  to  all, 
the  feeble  and  dying  would  apply  in  disproportionate  numbers, 
and  the  mortality  would  be  excessive.  To  avoid  tliis  danger 
careful  medical  examinations  are  required,  excluding  risks 
which  appear  to  be  impaired;  and  this  selection  by  the  insurer 
uniformly  reduces  the  mortality  below  the  general  average 
during  the  earliest  years  of  insurance.  During  these  years  large 
numbers  of  the  insured  withdraw,  either  from  inability  or  from 
indisposition  to  pay  their  premiums,  but  the  motive  to  do  so  is 
weakest  with  lives  which  have  become  impaired.  Tlie  average 
vitality  is  lowered  by  the  loss  on  the  whole  of  a  superior  class, 
and  the  average  mortality  of  those  who  persist  rises.  The  extent 
of  this  influence  varies  widely  with  the  proportionate  number  of 
lapses  and  the  motives  which  induce  them,  increasing  in  a 
startling  degree  when  lapses  multiply  in  a  discredited  company, 
and  remaining  small,  or  even  at  times  doubtful,  under  very 
favourable  conditions;  so  that  the  ascertainment  of  its  amount 
in  different  circumstances,  and  for  different  groups  of  the  insured, 
is  a  problem  of  extreme  complication.  Its  importance  is  in- 
creased by  two  tendencies  which  have  grown  stronger  in  the 
practice  of  recent  years:  first,  to  permit  at  all  times  the  with- 
drawal by  any  policy-holder  of  a  substantial  part  of  the  technical 
or  average  reserve  upon  his  assurance,  a  privilege  which  legisla- 
tion and  public  opinion  in  the  United  States  have  extorted  from 
the  companies;  and,  secondly,  the  extensive  introduction,  under 
competition  for  public  favour,  of  forms  of  policies  which  grant 
the  option,  at  fixed  dates  in  the  future,  between  withdrawing 
the  entire  "  accumulations,"  or  technical  reserve  and  surplus, 
and  continuing  the  insurance.  It  is  well  known  that  at  the 
maturity  of  these  options  the  motive  is  strong  for  impaired  lives 
to  remain  insured,  and  that  the  cash  withdrawals  are  so  largely 
of  superior  lives  that  the  subsequent  rate  of  mortality  is  much 
increased.  Other  problems  in  selection  arise  from  varieties  in 
the  forms  of  policies.  It  is  commonly  recognized  that  there  are 
general  and  marked  differences  between  the  mortality  experienced 
upon  assurances  issued  at  low  and  those  at  high  premium  rates. 
Policies  for  short  terms,  on  which  the  computed  net  rates  are 
the  lowest,  have  been  found  so  unprofitable  to  the  insurers  that 
they  are  rarely  granted,  and  only  mih  a  very  heavy  loading  of 
the  tabular  value.  Upon  those  insured  for  life,  with  annual 
premiums,  there  is  a  large  and  constant  excess  of  death  losses 
above  the  endowment  assurances,  while  groups  of  policies  with 
tontine  or  cumulative  features  or  reserved  bonuses,  available 
only  after  surviving  a  term  of  years,  tmiformly  e:q)erience  a  low 
mortality. 

It  is  also  to  be  remarked  that  it  is  found  in  general  that  the 
average  amount  of  policies  matured  by  death  is  higher  than  the 
average  of  all  policies  in  force;  and  some  actuaries  incline 
to  believe  that  tables  of  pecuniary  loss  might,  for  practical  use, 
take  the  place  of  tables  of  mortality,  since  the  aaual  claims  are 
in  units  of  money,  not  of  lives.  The  vast  field  of  inquiry  opened 
to  actuaries  by  these  and  many  more  special  questions  of  selection 
promises  to  engross  more  and  more  of  their  attention  and  labour. 
The  technical  methods  of  reducing  and  treating  the  data  of 
mortality  have  been  brought  to  a  high  degree  of  perfection,  but 
the  necessity  for  a  better  classification  of  the  data  themselves, 
with  reference  to  special  groups  of  lives  or  policies,  differentiated 
by  social  or  local  circumstances,  by  business  methods,  by  forms 
of  contract,  by  race  or  personal  characteristics,  must  assume 
ever  greater  prominence.  It  is  conceivable  that,  at  some  period 
herer.fter,  the  practical  reliance  of  the  offices  will  be  more  upon 
tables  to  be  computed  for  such  special  groups,  from  select 
experience,  than  upon  those  drawn  from  vast  aggregates  without 
HicrrimfnaHi^  amoug  their  somewhat  incongruous  divisions. 


The  mortality  tables  in  common  use.  however,  haw  beei 
proved  by  a  vast  experience  to  furnish  a  safe  and  fairly  equitable 
basis  for  the  business  of  assuring  lives.  Assuming 
that  the  table  shows  how  many  of  a  laige  group  now 
assured  may  be  expected  to  end  in  eadi  succeeding 
year,  the  present  value  of  the  claims  upon  them  depends 
exclusively  upon  the  rate  of  interest  at  which  funds  wiD  accu- 
mulate. Exact  foresight  of  this  rate  being  impossibie,  lie 
insurer  must  assume  a  rate  which  can  with  certainty  be  rcahifd 
The  difl&cidt  problem  of  determining  the  limits  of  safety  in  lis 
assumption  attracts  the  more  attention  now.  because  of  tl>r 
recent  persistent  decline  in  the  average  productiveness  oi  iovcsud 
capitaL  The  actuary  is  forced  to  observe  that  the  cntetest  factor 
in  his  calculations  is  much  less  definitely  fixed  by  knows  fiacts 
than  the  mortality  factor.  The  longer  a  contract  has  to  nm.  ibe 
greater  the  effect  of  the  difference  in  rate.  The  value  of  i 
payment  to  be  made  in  thirty  years  b  greater  by  above  oee-bili 
with  interest  taken  at  3%  than  at  4)%,  and  oae  to  be  made  iz 
thirty-six  years  is  more  than  twice  as  great.  Hence  the  rnoK 
careful  study  of  the  forces  determining  for  long  periods  lie 
average  rate  of  interest  is  fundamental  in  life  insurance.  IJk 
tendency  of  opim'on  is  to  hold  that  a  progressive  lowering  d 
interest  rates  must  result  from  the  accumulatioa  of  weaik 
In  support  of  this  belief  it  Is  pointed  out  that  from  1872  nea.*it 
to  the  present  time  there  has  been  a  general  and  somrvhx-. 
uniform  decline  in  the  yidd  of  invested  capital,  as  npnsaztd 
by  government  stocks,  mortgage  loans,  savings  bank  depcsis 
and  discounts  in  all  commercial  nations.  The  movemeBt  has 
been  disguised  by  wide  Huctuations,  temporary  or  local,  bat  bii 
been  on  the  whole  world-wide  and  continuous,  when  great  maaas 
of  capital,  such  as  the  investments  of  life  companies,  are  kept  = 
view.  The  fall  has  been  greatest,  too,  in  countries  wlieie  ttucs 
were  formerly  highest,  suggesting  that  as  the  great  financL 
markets  of  the  world  become  more  intimately  coonected  ibr 
normal  rate  of  interest  assumes  a  more  cosmryolitan  daraccT 
with  an  increasing  tendency  to  equah'ty  among  th 
considerations  have  had  an  important  influence  upon  the 
putations  of  life  insurance  companies.  In  Great  Britain,  as: 
commonly  in  continental  Europe,  the  leading  oflkes  6«b  tbr 
first  assumed  lower  rates  of  interest  than  those  in  Anienca 
visually  3i  or  3%;  and  the  reductions  in  their  estimates  have 
as  yet  been  moderate,  only  thirty-one  out  of  seventy-foor  Briisii 
offices  having  lowered  the  interest  basis  in  their  vahuiJOCB 
reported  to  the  Board  of  Trade. 

These  returns  show  that  of  these  eoinpanies  oaly  tventv-tfaree  wm 
compute  reserves  upon  a  rate  as  high  as  3I  *^  while  (orty-loi 
3  %  and  seven  a  still  lower  rate.  But  in  Amierka.  when  the ' 
first  became  important.  6%  was  a  more  freouent  rate  of 
than  s*;*,  and  the  laws  of  New  York  and  of  maay  odier  suaes 
countenanced  the  confident  expectation  of  a  pemanent  yield  «f  a: 
least  4i  y^  The  rate  of  4%  adcoted  by  the  prindinl  cufatav 
and  by  the  law  of  Massachusetts  from  1861.  was  fcgarded  as  hq^ 
conservative.  But  as  early  as  1882  one  important  compaoy  b^:i* 
to  reserve  upon  new  business  at  3  ^'«.  and  since  ite^  thete  has  faces  a 
gradual  change  by  the  leading  omces  to  3I  %.  aacf  n  a  lew  weavn 
to  3  %.  as  the  tiasis  of  premiums  and  of  reserves  upo«  sew  poicaA. 
Scnous  efforts  have  been  made  to  induce  kxisiatiaa  wte^  «s3 
gradually  establish  one  of  these  rates  as  a  test  ot  i*^hy»ir«i 


There  are  not  wanting,  however,  indjcatiotg  thai,  the  po 
tracted  decline  in  rates  of  interest  in  the  worid*s  **^t****  saj 
have  been  checked,  and  even  that  a  reverse  movciBcst  ks 
begun.  Rates  of  discount  everywhere  interest  on  guyuaum 
loans  except  in  America,  and  on  mortgage  loans  in  Earope,  have 
on  the  whole  advanced,  the  minimum  average  rates  havisg  hecz 
reached,  after  twenty-five  yeais  of  gradual  reductioB,  in  tS<r 
These  facts  are  entirely  consbtent  with  the  condusaras  sofgaiei 
by  the  history  of  the  subject.  No  uniform  or  secidar  teadRo 
to  reduction  in  the  average  rate  of  interest,  which  is  the  iadex  c 
the  average  productiveness  of  capital,  not  of  its  antoanl,  oa  W 
found  to  have  prevailed.  Fluctuations  in  the  avcragit  laie  ki 
found,  quite  independent  of  the  local  and  temporary  fhKtiaD:3&- 
which  are  often  extreme;  and  these  long  tidal  waves  of  ckry 
have  at  times,  for  generations  together,  risen  and  faOen  wiik  sc«s 
approach  to  periodicity.    The  prevailing  rate  has  been  a  w  Jt 
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lower  on  the  average  in  the  xpth  century  than  m  the  x8th,  but 
was  lower  through  the  middle  decades  of  the  x8th  century  than 
through  those  of  the  19th.  On  the  whole,  it  seems  clear  that  the 
accumulation  of  wealth  in  itself  has  no  necessary  tendency  to 
diminish  the  productiveness  of  capital;  that  this  productiveness, 
on  the  general  average,  has  not  materially  varied  in  many 
^nerations;  but  that  the  promise  and  expectation  of  productive- 
ness which  prompt  the  demand  for  its  use  depend  upon  the 
activity  of  enterprise,  growing  out  of  the  pre^iling  spirit  of 
hope;  upon  the  rapidity  with  which  new  inventions  are  made, 
industries  extended,  and  floating  or  loanable  capital  expended 
in  permanent  works.  These  conditions  are  subject  to  fluctuations 
extending  through  considerable  periods,  so  that  for  a  number  of 
years  the  rate  may  be  higher,  and  then  for  a  similar  series  of  years 
lower  than  the  normal  rate,  determined  fay  average  productive- 
ness, but  always  tending  to  return  to  this  normal  rate,  as  the  tide- 
swept  surface  of  the  ocean  to  its  normal  leveL 

While  the^cxoess  of  the  average  )rield  of  camtal  in  America,  above 
that  of  the  older  nations,  is  dimintahed  as  the  facilities  <tf  transfer 
and  exchange  increase,  there  is  no  reason  to  conclude  that  it  wUl 
disappear  for  generations  to  come.  It  seems,  therefore,  that  the 
general  aaaumpdon  of  3%  for  the  valuation  of  British  offices,  and 
that  of  3|%  which  is  becoming  the  accepted  standard  for  the 
companies  of  the  United  States,  should  command  unqueatlbned 
conodenoe> 

The  business  of  life  insurance  being  founded  on  well-ascertained 
natural  laws,  and  on  principles  of  finance  which  in  their  broad 
aspect  are  of  the  simplest  description,  there  exists  no 
necessity  for  frequent  close  scrutiny  of  the  affairs  of  an 
insurance  office,  in  so  far  as  the  maintenance  of  a  mere 
standard  of  solvency  is  concerned.  We  have  seen  that 
the  i»emiums  charged  for  insurances  are  based  on  certain 
assumptions  in  regard  to  (i)  the  rate  of  mortality  to  be  experi- 
enced, (a)  the  rate  of  interest  to  be  earned  by  the  office  on  its 
funds,  and  (3)  the  proportion  of  the  premiums  to  be  absorbed  in 
expenses  and  in  providing  against  unforeseen  contingencies.  If 
these  assumptions  are  reasonably  safe,  an  insurance  office  pro- 
ceeding upon  them  may  be  confidently  regarded  as  solvent  so  long 
as  there  ii  no  con^icuously  tmfavourable  deviation  from  what 
has  been  anticipated  and  provided  for,  and  so  bng  as  the  funds 
are  not  impaired  by  imprudent  investments  or  otherwise.  The 
ascertainment  and  division  of  profits,  however,  require  that  the 
affairs  should  be  looked  into  periodically;  but  the  fluctuations 
to  which  the  surplus  funds  are  liable  within  limited  periods  of 
time  are  generally  regarded  as  furnishing  a  sufficient  reason  why 
such  investigations  ^ould  not  take  place  too  frequently.  Ac- 
cordingly in  mMt  offices  the  division  of  profits  takes  place  only  at 
stated  intervals  of  years — usually  five  or  seven  years— when  a 
complete  survey  is  taken  of  the  whole  engagements  present  and 
future,  and  of  the  funds  available  to  meet  these.  The  mode  in 
which  the  liability  of  an  office  under  its  current  policies  is  esti- 
mated requires  explanation. 

All  statistical  observations  on  the  duration  of  human  life  point 
to  the  conclusion  that,  after  the  period  of  extreme  youth  is  past, 
the  death-rate  among  any  given  body  of  persons  increases 
gradually  with  advancing  age.  If,  therefore,  insurance  premiums 
were  annually  adjusted  according  to  the  chances  of  death 
corresponding  to  the  current  age  of  the  insured,  their  amount 
would  be  at  first  smalln,  but  ultimately  larger,  than  the  uniform 
annual  payment  required  to  insure  a  givoi  sum  whenever  death 
may  occur.  This  is  illustrated  by  the  following  figures,  calculated 
from  the  H"  mortality  table  at  3%  interest.  In  column  a  is  the 
uniform  annual  premium  at  age  thhty  for  a  whole-term  insurance 
of  £xoo. .  In  column  3  are  shown  the  premiums  which  would  be 
required  at  the  successive  sges  stated  in  column  x  to  insure  £100 
in  the  event  of  death  taking  phice  within  a  year.  G)lumn  4  shows 
the  differences  between  the  figures  in  column  2  and  those  in 
column  3. 

From  this  table  it  a,ppm%  that  if  a  number  of  persons  effect, 
at  the  age  of  thirty,  whole-term  insurances  on  their  lives  by 
■nnnal  premiums  which  are  to  remain  of  uniform  amount  during 
the  subsistence  of  the  insurances,  each  of  them  pays  for  the  first 
year  £t'iso  more  than  is  required  for  the  risk  of  that  year.    The 


second  year  the  premiums  are  each  £x-xxi  in  excess  of  that  year's 
risk.  The  third  year  the  excess  is  only  £1  -093,  and  so  it  diminishes 
from  year  to  year.  By  the  time  the  individuals  who  survive  have 
reached  the  agis  of  fifty-four,  their  uniform  annual  premiums  are 
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no  longer  sufficient  for  the  risk  of  the  following  year;  and. this' 
annual  deficiency  goes  on  increasing  until  at  the  extreme  age  in 
the  table  it  amounts  to  £95*207,  the  difference  between  the  uni- 
form annual  premium  (£1-880)  and  the  present  value  (£97-087)  of 
£xoo  certain  to  be  paid  at  the  end  of  a  year.  Now,  since  the 
uniform  annual  premiums  are  just  sufficient  to  provide  for  the 
ultimate  payment  of  the  sums  insured,  it  is  obvious  that  the 
defidendes  of  later  years  must  be  made  up  by  the  excess  of  the 
earlier  payments;  and,  in  order  that  the  insurance  office  may 
be  in  a  position  to  meet  its  engagements,  these  surplus  payments 
must  be  kept  in  hand  and  accumulated  at  interest  until  they  are 
required  for  the  purpose  indicated.  It  b,  in  effect,  the  accumu- 
lated excess  here  spoken  of  which  constitutes  the  measure  of  the 
company's  liability  under  its  policies,  or  the  sum  which  it  ought 
to  have  in  hand  to  be  able  to  meet  its  engagements.  In  the 
individual  case  this  sum  is  usually  called  the  "  reserve  value  'j 
of  a  policy. 

In  another  view  the  reserve  value  of  a  policy  is  the  difference 
between  the  present  value  of  the  engagement  undertaken  by  the 
office  and  the  present  value  of  the  premiums  to  be  paid  in  future 
by  the  insured.  This  view  may  be  regarded  as  the  counterpart 
of  the  other.  For  practical  purposes  it  b  to  be  preferred  as  it 
is  independent  of  the  variations  of  past  experience,  and  requires 
only  that  a  rate  of  mortality  and  a  rate  of  interest  be  assumed 
for  the  future. 

According  to  it.  the  reserve  value  (.V.)  of  a  policy  for  the  sum  of 
1.  effected  at  age  x,  and  which  has  been  in  force  for  «  years — the 
(a+i)th  premium  beinff  just  due  and  unpaid— may  be  expresied 
thus,  in  symbols  with  which  we  have  already  become  familiar. 

•V.-A.*.-P,(i+a.^«)     .       .       .     (I). 

If  we  substitute  for  A*^«  its  equivalent  P«4.a(x+o»|.0  this  expres* 
sion  becomes 

.V.-(Pi,^.-P,)(i+a^.)     .       .       .     (2): 

whence  we  lee  that  the  sum  to  be  reserved  under  a  policy  after  any 
number  of  years  arises  from  the  difference  between  the  premium 
actually  payable  and  the  premium  which  would  be  required  to  assure 
the  life  afresh  at  the  increased  age  attained.    By  substituting  for 

I  I  ' 

P»».«  and  P«  their  equivalents  ,  1  ^      —  (x  — s)  and  7-7-; — (1— s), 

I  -ratf-*  1 T*** 

we  obtain  another  useful  form  of  the  expression, 

.      .       .      .    (3) 


I+O. 


(4). 


The  preceding  formulae  indicate  clearly  the  lutture  of  the 
calculations  by  which  an  insurance  office  is  able  to  ascertain 
the  amount  of  funds  which  ought  to  be  kept  in  hand  to 
provide  for  the  liabilities  to  the  assured.  In  cases 
other  than  whole-term  insurances  by  uniform  annual 
premiums,  the  formulae  are  subject  to  appropriate  modifications. 
When  there  are  bonus  additions  to  the  sums  insured,  the  value 
of  these  must  be  added,  so  that  by  the  foregoing  formula  (i),  for 
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example,  the  value  o!  a  policy  for  i  with  bonus  additions  B  is 
(i+B)Ajr4«— PCi+fls-f*)-  But  the  general  principles  of  calcular 
tion  are  the  same  in  all  cases.  The  present  value  of  the  whole 
sums  undertaken  to  be  paid  by  the  office  is  ascertained  on  the 
one  hand,  and  on  the  other  hand  the  present  value  of  the 
premiums  to  be  received  in  future  from  the  insured.  The  differ- 
ence between  these  (due  f^ovision  being  made  for  eq;>enses  and 
contingencies,  as  afterwards  explained)  represents  the  "net 
liability  "  of  the  offi<^  Otherwise  the  net  liability  is  arrived 
at  by  calculating  separatdy  the  value  of  each  policy  by  an 
adaptation  of  one  or  other  of  the  above  formulae.  In  either 
case,  an  adjustment  of  the  annuity-values  is  made,  in  order  to 
adapt  these  to  the  actual  conditions  of  a  valuation,  when  the 
next  premiums  on  the  various  policies  are  not  actually  due, 
but  are  to  become  due  at  various  intovals  throughout  the 
succeeding  year. 

So  far  in  regard  to  the  provision  for  payment  of  the  sums  con- 
taiiwd  in  the  policies,  with  their  additions.  We  now  come  to  the 
provision  for  future  expenses,  and  for  contingencies  not 
embraced  in  the  ordinary  cakuUtions.  ln>wtiat  is  called 
the  "  net-premium  "  method  of  valuation,  this  provision 
is  made  by  throwing  off  the  whole  "  loading  "  in  cstimat- 
*^  ing  the  value  of  the  premiums  to  be  received.   That  is  to 

•ay,  the  premiums  valued,  in  order  to  be  set  off  against  the  value  of 
the  sumseng^iged  to  be  paM  by  the  office,  are  not  the  whole  premiums 
actually  receivable,  but  ttw  net  or  pure  premiums  derived 
''"'  ^^  from  the  table  employed  in  the  valuation.  The  practical 
'**  effect  of  this  a  that  the  amount  brought  out  as  the  net 
liability  of  the  office  is  sufficient,  together  with  the  net- 
premium  portion  of  its  future  receipts  from  policyholders,  to  meet  the 
sums  assured  under  its  policies  as  they  mature,  thus  leaving  free  the 
remaining  portion— the  margin  or  loading — of  each  year's  premium 
income  to  meet  exfienses  and  any  extra  demands.  W  hen  the  margin 
thus  left  proves  more  than  sufficient  for  those  purposes,  as  under 
(ndinary  circumstances  it  always  ought  to  do,  the  excess  falls  year 
by  year  into  the  surplus  funds  of  the  office,  to  be  dealt  with  as  profit 
at  the  next  perkidical  investigation. 

There  appears  to  be  a.  decided  preference  among  insurance 
companies  for  the  net-premium  method  as  that  which  on  the  whole 
is  best  suited  for  valuing  the  liabilities  of  an  office  trans- 
-ffy*  acting  a  profitable  business  at  a  moderate  rate  of  expense, 
^"'*''  and  making  investigations  with  a  view  ro  ascertaining  the 
amount  of  surplus  divisible  among  its  constituents.  In  certain 
circumstances  it  may  be  advisable  to  depart  from  a  strict  application 
of  the  characteristic  feature  of  that  method,  but  It  must  always  be 
borne  in  mind  that  any  encroachment  made  upon  the  "  margin  "  in 
valuing  the  premiums  is,  so  far,  an  anticipation  of  future  profits. 
Any  such  encroachment  is  indeed  inadmissible,  unless  the  margin 
is  at  least  more  than  sufficient  to  provide  for  future  expenses,  and  in 
any  case  care  must  be  taken  to  guard  ^[ainst  what  are  called 
**  negative  values."  These  arise  when  the  valuadon  of  the  future 
premiums  is  greater  than  the  valuation.of  the  sums  enga^d  to  be 
paid  by  the  office,  or  when  in  the  expression  (?•««— Ps)(i+a»Hi)  the 
value  of  Ps  is  increased  so  as  to  be  greater  than  that  of  P*^*.  It  is 
evident  that  any  valuation  which  includes  *'  negadve  values  "  must 
be  misleading,  as  policies  are  thereby  treated  as  assets  instead  of 
liabilities,  and  such  fictitious  assets  may  at  any  time  be  cut  off  by 
the  assured  electing  to  drop  their  policies. 

In  recognition  oithe  fact  that  a  large  proportion  of  the  first  year's 
premiums  is  in  most  offices  absorbed  by  tne  expense  of  obtaining 
new  business,  it  has  been  proposed  by  some  actuaries  to  treat  the 
first  premium  in  each  case  as  applicable  entirely  to  the  risk  and  ex- 
penses of  the  first  year.  At  a  period  of  valuation  the  policies  are  to 
be  dealt  with  as  if  effected  a  year  after  their  actual  date,  and  at  the 
increased  age  then  attained. 

Another  modification  of  the  net-premium  method  has  been 
advocated  for  valuing  policies  entitled  to  bonus  additions.  It  con- 
sists  in  estimating  the  value  of  fulure  bonuses  (at  an 
'^'•'  assumed  rate)  in  addition  to  that  of  the  sum  assured  and 
existing  bonuses,  and  valuing  on  the  other  hand  so  much 
of  the  office  premiums  as  would  have  been  required  to 
provide  the  sum  assured  and  bonuses  at  the  time  of  effecting  the 
msuraiure.  This  tends  to  secure,  to  some  extent,  the  maintenance  of 
a  tolerably  steady  rate  of  tx>nus. 

An  essentially  different  method  is  employed  by  some  offices,  and 


is  not  without  the  support  of  actuaries  whose  judgment  is  entitled 
to  every  respect.  It  has  been  called  the  "  hypotnctiotl  method." 
By  it  the  office  premiums  are  made  the  basis  01  valuation.  Hypo- 
thetical annuity- values,  smaller  than  those  which  would  be  employed 
in  the  net-premium  method,  are  deduced  from  the  office  premiums 

by  means  of  the  relation  P'"jq:^— (i— »).  »nd  the  poUdes  are 

valued  according  to  the  formula 

.V'.-(P'^-F.)(i-|-oVO. 


where  P**  and  P*««  are  the  office  prenioais  at  ages  z  aad  z<i-« 
respecuvdy.  and  a'»^is  the  hypothetical  anninty-valae  ac  the  bt:er 
age.    Mr  Sprague  has  diown  {Ass.  Mag,  xL  90)  that  the  poU. 


tacs 
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values  obtained  by  thb  method  will  be  greater  or  lesa  than,  or  eq«jJ 
to,  those  of  the  net-premium  method  according  as  the  **  loadbg  a 
a  constant  percentage  of  the  net  premium  or  aa  equal  addiritia  to  t 
at  all  ages,  or  of  an  intermediate  dttcacter,  ks  cJrmgts  beim  » 
adjusted  as  to  balance  each  other. 

When  the  net-premium  method  is  employed,  it  is  inportaat  thtt 
the  office  premiums  be  not  altogether  left  out  of  view,  ocherwisr  u 
imperfect  idea  will  be  formed  as  to  the  resahs  of  the  iralBatx-ri 
Suppose  two  offices,  in  circumstances  as  nearly  as  prwMhlr  asiuf. 
estimate  their  liabilities  by  the  net-premium  methoa  upon  the  skoe 
data,  but  office  A  charges  premiums  which  oootaia  a  margin  of  10% 
above  the  net  premiums,  and  office  B  charges  presninsBS  «r*'  s 
margin  of  50%.  Then,  in  so  far  as  regards  their  net  fiab..  iJi 
(always  supponng  the  sum  set  aside  in  tmea  case  to  be  that  required 
by  the  valuation),  the  reserves  of  those  offices  v3i  be  of  cc:^ 
strength,  and  if  nothing  further  were  taken  into  account  they  ir.;'^z 
be  supposed  to  stand  in  the  same  financial  positaooL  BotitbobA-'^ 
that  office  B,  which  has  a  margin  of  income  50%  grater  than  th&r  ■* 
office  A,  is  so  much  better  aUe  to  bear  any  unusual  strain  m  add  :  : 
ro  the  ordinary  expenditure,  and  is  likely  to  reafiae  a  fauriper  Sb-r- ^ 
on  its  transactions.  Hence  it  appears  that  in  order  to  obias:  as 
adequate  view  of  the  financial  poaition  of  any  office  It  is  wecr^nnr » 
considar,  not  only  the  basis  upon  which  iu  reserves  are  calcuk^rd. 
but  also  the  proportion  of  "  loading  *'  or  *'  n 
premiums,  and  set  aside  for  future  ciptnses  and  pra&ta. 

Valuations  may  be  made  on  different  dau  as  to 
and  interest,  and  the  resulting  net  liability  will  be  peazer  or 
less  according  to  the  nature  of  these.  Under  any 
given  table  of  mortality  a  valuation  at  a  few  rate  of 
interest  will  produce  a  larger  net  liability — will 
require  a  hitler  reserve  to  be  Eoade'by  the  office  against 
its  future  engagements  to  the  insured — than  a 
higher  rate.  The  effect  of  different  sssumprions  in  legard  to  the 
rates  of  mortality  cannot  be  expressed  in  similar  tcnns.  A  tibk 
of  mortality  showing  a  high  death-rate,  and  requiins  caase* 
quently  huge  assurance  premiums,  does  not  nfrrwarily  produce 
large  reserve  values.  The  contxary,  indeed,  may  be  the  case,  as 
with  the  Northampton  Table,  which  requires  kifer  ptesDoszs 
than  the  more  modem  taUes,  but  gives  on  the  whole  amaaff 
reserve  values.  The  amount  of  the  net  liability  depends,  not  c3 
the  absolute  magnitude  of  the  rates  of  DHntality  indirsted  by  iJat 
table,  but  on  the  ratio  in  which  these  increase  from  aye  to  sge. 

If  the  values  deduced  by  the  netHMemium  method  fi 
tables  be  compared,  it  wUl  be  seen  that 

V'.>.  -.or<.V. 
according  as 


at  a 


aay  cvs 


t.e.as 


or  as 


i+a« 


>.  -.or  < 


T+T. 


Ct^ 


li.i 


Ubieaad 


where  the  accented  symbols  throughout  refer  to 
unaccented  symbols  to  the  other. 

We  have  thus  the  means  of  ascertaining  whether  the  poScy-«a^s 
of  any  table  will  be  greater  or  less  than,  or  equal  to,  those  of  mmothr-:. 
either  (t)  by  calculating  for  each  table  separately  the  rataos  of  tv 
annuity-values  at  successive  ages,  and  comparing  the  reaalta,  or  z 
by  calculating  at  successive  ages  the  ratios  bf  the  anm»ty-viL  f« 
of  one  table  to  those  of  another,  and  observing  whether  theae  r:^'  .-«!> 
decrease  or  increase  with  advandna  age  or  remam  stationary  thrr  .j^**- 
out.  The  above  relations  will  suoasst  whatever  may  be  the  d>.'  -"- 
ences  in  the  data  employed,  aiwl  whether  or  not  the  amicnty-^-^' .  ^ 
by  the  different  tables  are  calculated  at  the  same  rate  of  istert^- 
\vhcn  the  same  rate  of  interest  b  employed,  any  divergcflce  ir  :v 
ratios  of  the  annuity-values  will  of  necessity  be  due  to  (SAerem^ 
in  the  rates  of  mortuity. 


A  prevailing  fallacy  in  the  pc^Milar  mind,  wlikh  has 
out  of  the  practice  of  net  valuations,  is  the  inference  that  the 
average  technical  reserve  represents  the  value  of  the 
individual  policy.  Each  risk  is  properiy  avBimrd  at 
its  probable  or  average  value  at  the  time.  But  from 
that  moment  its  drcumstances  are  constantly  rhanging 
in  directions  then  unforeseen,  and  the  expectation  thai  so^ 
changes  will  occur  is  the  motive  for  insuring.  To  tnai  t!aa 
sini^y  as  unchanged  in  value  at  any  later  Linke  b  as  SOogaai  ti 
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it  would  be  after  some  have  matured.    The  actual  value  of  any 
one  risk  borne  by  a  company  is  indeterminate.    It  may  become 
a  dalm  to-morrow,  or  not  for  a  generation  to  come.    In  the 
former  case  the  company  must  now  hold  funds  to  pay  in  full; 
in  the  latter,  the  future  premiums  will  perhaps  more  than  suffice, 
so  that  no  present  reserve  is  needed.      An  entire  reserve  for  the 
whole  body  of  risks  is  essential,  and  its  amount  is  definite, 
upon  the  reasonable  assumption  that  the  general  average  re- 
mains undisturbed  by  individual  changes.    A  distinct  reserve 
for  a  single  policy  is  inconceivable.    To  recognize  it  is  to  deny  the 
first  principle  of  insurance.    The  average  amount  by  which  the 
reserve  of  a  company  must  be  increased,  because  of  the  existence 
of  policies  of  a  given  class,  is  to  the  actuary  an  important  fact, 
and  is  commonly  accepted  as  his  best  guide  in  the  distribution 
of  surplus.    But  a  popular  theory  has  seized  upon  the  assignment 
of  this  average  sum  to  each  policy,  in  the  technical  shorthand 
of  the  actuary,  and  holds  that  it  b  in  each  case  the  special 
property  of  the  owner  of  that  policy.    The  practical  consequences 
are  serious  when,  as  often,  many  of  the  iiaured  cease  to  pay 
premiums,  and  each  demands  the  amount  of  the  sui^xjsed 
individual  reserve.    His  right  to  claim  it  is  countenanced  by 
a  widespread  public  opinion,  which  has  inspired  statutes  in 
Massachusetts  and  some  other  states,  requiring  companies  to 
redeem  all  policies  lapsing  after  the  first  two  or  three  years  of 
insurance  at  a  price  founded  on  the  technical  reserve.    Yet,  in 
by  far  the  majority  of  instances,  the  lapse  of  polides  Is  of  itself 
a  loss  to  the  company.    It  u  deprived  of  business  secured  at 
much  expense  before  it  has  derived  any  of  the  advantage  expected 
from  the'accession.    It  is  compelled  to  pay  numbers  of  its  profit- 
able contributors  for  ceasing  to  contribute.    The  burden  falls  in 
a  mutual  company  upon  the  insured  who  fulfil  their  contracts. 
Such  laws  favour  those  who  withdraw  after  few  payments  at 
the  cost  of  those  who  maintain  their  insurance  to  the  end,  or  for 
many  years.    The  American  companies  formerly  yielded  to  the 
pressure  of  a  mistaken  public  sentiment,  and  competed  for 
favour  by  promising  excessive  values  in  case  of  surrender.^ 
Similar  conditions  exist  in  Switzerland,  Austria,  and  other 
countries  in  which  the  business  is  minutely  regulated  by  govern- 
ment bureaus.    But  In  Great  Britain  the  companies  are  largely 
free  from  such  influences,  while  an  open  market  exists  for  policies 
which  have  a  commerdaJ  value,  with  results  on  the  whole  more 
satisfactory  to  all  parties  interested  than  any  rule  of  compulsory 
purchase  which  could  be  enforced  on  the  companies.. 

A  special  form  of  Ufe  insurance,  which  has  wonderfuDy 
devdoped,  b  the  family  insurance  of  the  labouring  people  by 
the  so-called  industrial  companies.  Until  recently  t his 
class  of  people  had  no  satisfactory  share  in  the  benefits 
of  insurance,  although  the  friendly  societies  in  Great 
Britain,  and  many  forms  of  beneficial  associations  in  the 
United  States,  were  attempts,  often  in  part 
successful,  to  provide  for  special  wants,  mainly 
for  maintenance  of  the  sick  and  for  the  costs 
oi  burial.  Most  of  them,  however,  lacked  a 
scientific  basis  and  an  eflident  and  permanent 
orgaiiization,  while  thousands  of  them  were 
grossly  mismanaged.  In  Germany  an  elaborate 
scheme  of  compulsory  insurance  for  labourers 
was  established  by  a  law  of  the  empire  in  1883, 
aod  extended  in  subsequent  years;  and  similar 
legislation  has  been  enacted  in  several  other 
countries,  most  thoroughly  in  Switzerland  and 
Austria.  The  ultimate  value  of  this  great  sodal  experiment  cannot 

*  As  a  result  of  investigation  into  the  affairs  of  various  American 
insurance  companies  in  1905  by  a  committee  appointed  by  the  state 
l^rgislature  of  New  York,  a  new  law  regulating  fife  insurance  down  to 
tl^  minutest  details  was  passed  in  1906  (ch.  326).  The  surrender 
value  ci  a  policy  is  10  be  the  amount  of  insurance  which  the  reserve, 
computed  on  (he  4i%  mortality  table,  standing  to  its  credit,  will 
purchase  as  a  single  premium.  Other  important  features  of  the 
legiilation  are  that  no  New  York  company  may  hold  a  contingency 
menrr  beyond  a  fixed  proportion  of  the  net  value  of  its  polides;  the 
limiting  of  types  of  policies  permitted,  the  defining  of  the  nature  of 
tavestroents  permitted,  and  provisiona  for  state  supervision,  valua- 
tion, and  annual  division  of  profits. 


yet  be  determined.  That  it  relieves  much  want  and  does  a  great 
service  in  preventing  pauperism  is  not  disputed;  but  that  it  also 
undermines  the  independent  spirit  of  the  people,  and  that  it 
imposes  a  burden  upon  the  national  industry,  which  not  only 
hampers  it  in  the  world's  competition,  but  reacts  with  special 
injury  upon  the  class  it  aims  to  benefit,  are  criticisms  not 
satisfactorily  answered.  No  scheme  of  government  insurance, 
certainly,  is  adapted  to  a  people  impatient  of  paternalism  in  its 
rulers  and  thoroughly  habituated  to  voluntary  association  for 
all  common  interests.  The  solution  of  the  great  problem,  how 
to  apply  the  insurance  prindple  to  the  most  pressing  needs  for 
protection  of  the  class  supported  by  the  wages  of  labour,  b  now 
sought  in  Great  Britain  and  Amoica  mainly  in  the  universal 
offer  to  them  of  industrial  insurance.  The  Prudential  Assurance 
Company  of  London  was  the  pioneer  in  thb  work,  beginm'ng  it 
experimentally  in  1848,  but  gradually  adapting  its  methods 
to  the  new  field,  until  a  generation  later  they  showed  themselves 
so  effident  that  an  extraordinary  growth  resulted,  and  has  con- 
tinued without  interruption.  Thb  company  and  others  upon  a 
similar  plan  instire  whole  housdiolds  togethor  for  burial  expenses 
in  case  of  death,  and  a  smdl  provision  for  dependants  or  for  old 
age,  charging  as  prenu'ums  small  fractions  of  a  day's  wages, 
which  must  be  collected  weekly.  The  great  difficulties  en- 
countered were  the  cost  of  small  and  frequent  collections,  and 
the  high  rate  of  mortality,  which  b  from  40  to  90%  more  than 
that  in  the  experience  of  the  older  companies.  Thb  high  death- 
rate  b  due  not  so  much  to  the  fact' that  life  b  shorter  in  the 
labouring  dass  as  to  the  lack  of  effident  medical  selection, 
which  would  be  too  costly.  The  premiums,  at  best,  must  be 
made  higher  than  in  offices  insuring  for  annual  payments,  but 
the  demand  for  insurance  extended  as  rapidly  as  the  system  could 
be  explained,  and  the  Prudential  b  said  to  have  now  in  force 
some  13,000,000  policies,  with  an  average  premium  of  twopence 
a  week,  secured  by  an  accimiulated  insurance  fund  of  £1 7,000,00a 
It  has  superseded  a  host  of  petty  assessment  sodeties  of  various 
classes  without  sdentific  basis  or  business  responsibility,  which 
deluded  and  disappointed  the  poor.  The  Britbh  government 
in  1864  undertook  to  adminbter  a  plan  for  the  insurance  of  work- 
ing men,  but  in  thirty  years  accomplbhed  less  than  the  work 
of  one  private  company  in  a  year.  In  addition  to  the  many 
insuraiice  companies  which  transact  industrial  business  in  the 
United  Kingdom,  a  large  number  of  friendly  sodeties  have 
adopted  similar  plans. 

The  system  of  industrial  insurance  was  introduced  Into  the 
United  ^ates  in  1876.  lu  growth,  though  much  more  rapid  than 
in  Great  Britain,  waa  at  first  slow  compared  with  that  of  later 
years.  The  following  table,  condensed  from  the  Insurance  Ytaf' 
Book  for  tffoo,  is  an  interesting  exhibit  of  the  character  as 
well  as  of  the  extent  of  thb  form  of  insurance  among  working 
men: — 


Industriai  Insuranct 

in  the  United  States. 

Year. 

No.  of 
Cos. 

Insurance 
written. 

Polides  in 

force  3 1st 

December. 

Insurance  in 
force  31st 
December. 

Pretniums 
received. 

Losses 
paid. 

Illilll 

1 
3 
3 
7 
11 

II 

16 

$400,000 

34,213,131 

89,150.302 

161.260,335 

276,893.923 
360.852.45I 

519.789.085 

2,500 
228,357 
1,076,422 
2,788,000 
5.  i '8,897 
7.375.688 
10,048.625 

$248,342 

19,590,780 

108451,099 

302,033,066 

1,293,805,402 

$14,495 
1.155.360 
4.486.612 

11.939.540 
24.352.900 
40,058.701 
56.159.889 

$1,958 
430,631 

1.499.432 

4.162.745 

8,847,322 

13.420,336 

17.023,485 

It  is  remarkable  that  the  average  weekly  premium  in  the  United 
Stales  appears  to  be  about  10  cents,  or  two  and  a  half  times  as 
high  as  in  Great  Britain.  The  avera^  policy  is  also  proportionally 
larger,  and  the  progressive  increase  m  its  amount  deserves  notice. 
At  the  rate  at  which  the  practice  of  insurance  is  extending  among 
working  men,  it  would  require  but  few  years  for  it  to  become  aa 
universal  in  these  countries  as  any  paternal  government  has  aimed 
to  make  it  by  compulsion. 

There  are  various  sources  from  which  a  surplus  of  funds  may 
arise  in  an  insurance  company:  (i)  from  the  rate  of  interest 
actually  earned  being  higher  than  that  antidpated  in  the 
caktilations;   (2)    from   the   death-rate   among   the  insured 
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being  lower  than  that  provided  for  by  the  mortality  tables; 
(3)  from  the  expenses  and  contingent  outlay  being 
less  than  the  "loading"  provided  to  meet  them; 
and  (4)  from  misceUaneoas  sources,  sudi  as  profitable 
investments,  the  canoclment  of  polirirs,  &c. 

Supposing  a  valuation  to  have  been  made  on  sound  data  and 
by  a  proper  method,  and  to  have  resulted  in  showing  that  the 
funds  in  hand  exceed  th&  liabilities,  the  surplus  thus  ascertained 
may  be  regarded  as  prop^  and  either  its  amount  may  be  withdrawn 
from  the  assets  of  the  office  or  the  liabilities  may  be  increased  in 
a  correqwnding  degree. 

Various  methods  are  employed  by  insurance  companies  in 
distributing  their  surplus  funds  among  the  insured.  In  some 
^^^^^^  offices  the  share  or  "  bonus  "  falling  to  each  policy- 
holder is  paid  to  him  in  cash;  in  others  it  b  applied 
m  providing  a  reversionary  sum  which  is  added  to  the  amount 
assured  by  the  policy;  in  others  it  goes  to  reduce  the  annual 
contributions  payable  by  the  policyholder.  A  method  of  more 
recent  introduction  is  to  apply  the  earlier  bonuses  on  a  policy 
to  limit  the  term  for  which  premiums  may  be  payable,  thus 
relieving  the  policyholder  of  his  annual  payments  after  a  certain 
period.  Another  method  is  to  apply  the  bonuses  towards  making 
the  sum  insured  payable  in  the  lifetime  of  the  policyholder. 
The  plan  of  reversionary  bonus  additions  is  most  common,  and 
when  it  is  followed  the  option  is  usually  given  of  exchanging 
the  bonuses  for  their  value  in  cash  or  of  having  them  applied 
in  the  reduction  of  premiiuns. 

Not  only  are  there  different  modes  of  applying  sun^us,  but 
the  basis  on  which  it  is  divided  am<mg  the  insured  also  varies 
in  different  offices.  In  some  the  reversionary  bonus  is  calculated 
as  an  equal  percentage  per  annum  of  the  sum  insured,  reckoning 
back  either  to  the  commencement  of  the  policy  in  every  case,  or 
(more  commonly)  to  the  preceding  division  of  profits.  In  others 
the  rate  b  calculated,  not  only  on  the  original  sums  insured, 
but  also  on  previous  bonus  additions.  In  others  the  ratio  of 
distribution  is  applied  to  the  cash  surplus,  and  the  share  aUotted 
to  each  policy  is  dealt  with  in  one  or  other  of  the  ways  above 
indicated.  The  following  are  some  of  the  ratios  employed  by 
different  offices  in  the  allocation  of  profits:  (x)  in  proportion 
to  the  amount  of  premiiuu  paid  (with  or  without  accumulated 
interest)  since  the  last  preceding  valuation;  (2)  in  proportion 
to  the  accumulated  "  loading  "  of  the  premiums  so  paid;  (5)  in 
proportion  to  the  reserve  values  of  the  policies;  (4)  in  jxoportion 
to  the  difference  between  the  accumulated  premiums  and  the 
reserve  value  of  the  policy  in  each  case. 

Some  offices  have  a  special  system  of  dealing  with  surplus, 
reserving  it  for  those  policyholders  who  survive  the  ordinary 
"  expectation  of  life,"  or  whose  premiums  paid,  with  accumulated 
interest,  amount  to  the  sums  insured  by  their  policies.  This 
system  is  usually  connected  with  specially  low  rates  of  premium. 

In  the  United  States  the  80<alled  "  contribution  plan  "  has  been 
accepted  in  theory  by  many  companies,  though  carried  out  with 
many  variations  in  detail  by  different  actuaries.  The  jmndple  is, 
that  since  each  of' the  insured  li  charged  in  his  premium  a  safe 
margin  above  all  probable  outlays,  when  the  necessary  amount  under 
each  head  becomes  determinate  the  several  excesses  should  be 
returned  to  him.  It  is  therefore  sought  to  calculate  what  each 
member  would  have  been  charged  for  net  premium  and  loading  bad 
the  mortality,  rate  of  interest,  and  expenses  been  precisely  known 
beforehand,  and  to  credit  him  with  the  balance  of  his  payments.  As 
a  corollary  of  the  theoiy  of  net  valuations,  which  regpuds  every  life 
insured  as  an  average  life  until  its  end,  and  assumes  the  rigid  ac- 
curacy and  equity  oiall  the  formulas  employed  to  represent  business 
facts,  it  is  consbtent  and  complete.  But  many  minds  find  it  more 
curious  than  practical,  and  prefer  to  seek  equity  in  faithfulness  to 
contract  rights  rather  than  in  adjustments  which  they  deem  too 
refined,  if  not  fanciful.  The  plan  has  met  with  little  favour  in 
England,  where  surplus  is  more  commonly  distributed  on  Rnml 
business  principles.  Enormous  bonuses  were  saved  bv  the  British 
ofhces  out  of  the  exce^ve  premiums  at  first  coUecteo,  and  by  the 
American  companies  during  the  epoch  of  high  interest  rates.  But 
the  use  of  more  accurate  tables,  the  decline  in  interest,  and  the  in- 
creased expenses  of  later  years,  have  vastly  reduced  the  apparent 
Crofits.  Former  methods  of  distributing  surplus,  when  ascertained, 
ave  largdy  given  way  in  America  to  novel  and  more  comfrfex  plans. 
The  Tontine  idea,  hbtorically  familiar,  was  for  many  years  imitated 
y>y  some  offices  in  their  insurance  contracts.    All  premiums  above 


outlay,  in  a  company  or  a  dass  of  poladcs, 
stipulated  amounts  being  paid  on  death  daims 
with  no  compensation  to  its  members  withdnwiag, 
a  fixed  term,  when  the  whole  fund  was  appuftioned 


(LIFE  INSURAXCE 

s 


,  Hmil  tbr 
CD  the 


Large  recums 

mainrain  their  policies  were  diMitiififd 

partly  meeting  the  difficulty  by  pooliac  only  the  sorptm, 

ing  some  return  in  case  of  withdrawal.    But  tf 

contract  are  now  laigdy  superseded  by  varioos 

"  accumulation."  "  bond."  and  **  invcstmettC  "  poBciea, 

at  suted  periods  between  cash  withdnwab  and 

ance,  the  simple  inducement  to  provide  against  death  bong 

less  merged  in  that  of  making  a  profitable  investmeat  of 

In  those  branches  of  Insuruoe  where  the  oontnct  is 
indeomity  against  loss,  the  risk  remaining  the 
to  year — and  where  the  consent  of  both  parties,  insuxcr 
and  insured,  b  required  at  each  periodical 
no  question  of  aUowance  in  respect  of  past  payments 
can  arise  when  one  party  or  the  other  detcnniaes  to  drofi  the 
contract.  It  b  quite  recognized  that  the  pcemiums  are  simply 
an  equivalent  for  the  risk  undertaken  during  the  period  to  wbock 
they  ai^y,  with  a  certain  margin  for  rxprtwrs  and  for  prait 
to  the  insurer,  and  that  therefac  a  favourable  issue  of  the 
particular  contract  supplies  no  argument  for  a  return  of  aqr  pan 
of  the  sums  paid.  In  life  insuianoe,  however,  we  have  sfaovm 
that  the  premiums  contain  a  third  dement,  namdy,  the  portion 
that  b  set  aside  and  accumulated  to  meet  the  risk  of  the  iasoraace 
when  the  premium  payable  b  no  longer  snfliriftit  of  itsdf  fior 
that  purpose. 

When  a  policylxflder  withdraws  faom  hb  cootract  with  a  Ek 
insurance  office,  the  provision  made  for  the  future  in  respect  of 
hb  particular  insurance  b  no  kmger  required,  and  ovt  of  it  a 
surrender  value  may  be  allowed  him  for  pving  up  his  xi^  to  tbe 
policy.  If  there  were  no  reasons  to  the  contrary,  the  o£ce 
might  hand  over  the  whole  of  thb  proviaoa,  whidi  b  in  fact 
the  reserve  value  of  the  policy.  No  more  could  be  given  without 
encroaching  upon  the  provision  necessary  for  the  remaixacg 
polides.  But  the  policyholder  in  withdrawing  b  exerdsiag  a 
power  which  circumstances  give  to  him  only  and  not  to  the 
other  party  in  the  contract.  The  office  b  bound  by  the  poficy  so 
long  as  the  premiums  are  duly  paid  and  the  other  cowfitioes 
of  insurance  arc  not  infringed.  It  has  no  opportunity  of  review- 
ing its  position  and  withdrawing  from  the  bargain  sfaooU  tiac 
appear  likdy  to  be  a  losing  one.  Tbe  pdicybolder,  however,  is 
free  to  continue  or  to  drop  the  insurance  as  he  pleases,  and  it  may 
fairly  be  presumed  that  he  will  take  iriiidicvier  course  wili  best 
serve  hb  own  interest.  The  tendency  obviously  b  that  pofiacs 
on  deteriorated  and  unhealthy  lives  are  kqii  in  force, 
those  on  lives  having  good  prospects  of  longevity  are 
readily  given  up.  Again,  the  retiring  policyholder,  by  with- 
drawing hb  annual  contribution,  not  only  diminishes  the  fund 
from  which  txptusKA  are  met,  but  lessens  the  area  ovi 
these  are  spread,  and  so  increases  the  burden  for  th 
remain.  Considerations  like  these  pmnt  to  the  oondnsioa  thst, 
in  fairness  to  the  remaining  constiiuents  of  the  office,  the  sv- 
render  value  to  be  allowed  for  a  policy  which  b  to  be  givea  tap 
should  be  less  than  the  reserve  value.  The  common  practice  is 
to  aUow  a  proportion  only  of  the  reserve  value.  SaDse  c6oa 
have  adopted  Uie  plan  of  allowing  a  specified  propoftion  of  the 
amount  of  premiums  paid.  Thb  |4an  b  ix>t  defended  oa  taj 
ground  of  prindple,  but  b  followed  for  its  simpiidty  and  as  a 
concession  to  a  popular  demand  for  fixed  surrender  valoes. 

Another  mode  of  securing  to  retiring  policyholders  the  benefit 
of  the  reserve  values  of  their  insurances  b  that  knows  as  ike 
non^forfeiiure  system,    Thb  system  was  first  introduced     _  _ 
in  America,  whence  it  fotmd  its  way  to  the  Viutcd    j^^^^^ 
Kingdom,  where  it  was  gradually  adopted  by  a  large    ^anm 
proportion  of  the  insurance  companies.    In  its  original 
form  it  was  known  as  the  **  ten  years  non-forfdturc  pba* 
The  polides  were  effected  by  premiums  payable  during  tea  jrrs 
only,  the  rates  bdng  of  course  correspondingly  high.    If  dur.sr 
those  ten  years  the  policyholder  wished  to  dtsoontiaae  hb  pi>- 
fficnts,  he  was  entitled  to  a  free  "  paid-«q>  policy  **  for  as  nusr 
tenth  parts  of  the  original  sum  insured  as  he  had  paid  prcmiass 
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The  system,  once  introduced,  was  graduaUy  extended  first  to 
tnsunnccs  effected  by  premiums  payable  during  longer  fixed 
periods,  and  ultimately,  by  some  offices,  to  insurances  bearing 
annual  premiums  during  the  whole  of  life.  The  methods  of 
fixing  the  amount  of  paid-up  pdicy  in  the  last-mentioned  class 
of  cases  vary  in  different  offices,  but  the  princifde  underlying  them 
all  is  that  of  applying  the  reserve  value  to  the  purchase  of  a  new 
insurance  of  reduced  amount. 

An  office,  in  entering  on  a  contract  of  life  insurance,  does 

so  in  the  faith  that  all  circumstances  material  to  be  known 

in  order  to  a  proper  estimate  of  the  risk  have  been 

^^"'**'  disclosed.  These  drcumslances  are  beyond  its  own 
frrr'"'*  knowledge,  and  as  the  office  for  the  most  part  (except 
as  regards  the  result  of  the  medical  examination, 
which  may  reveal  features  of  the  case  tmknown  to  the  proposer 
himselO  'a  dependent  on  the  information  furnished  by  the  party 
seeking  to  effect  the  insurance,  it  is  proper  that  the  latter  be 
made  re^x>nsible  for  the  correctness  of  such  information.  Ac- 
cordingly it  is  made  a  stipulation,  preliminary  to  the  issue  of 
every  policy,  that  all  the  required  information  bearing  upon  the 
risk  shall  have  been  truly  and  fairly  stated,  and  that  in  case  of 
any  misrepresentation,  or  any  concealment  of  material  facts, 
the  insurance  shall  be  forfeited.  In  practice,  however,  this 
forfeiture  is  rarely  insisted  on  unless  there  has  been  an  evident 
intention  to  deceive.  Other  systems  and  conditions  of  life 
insurance  policies  may  be  shortly  noticed. 

The  usual  division  of  policies  is  into  "  non-participating  "  and 
"  participating."  Non-partidpating  policies  are  contracts  for 
the  payment  on  death  of  a  certain  fixed  sum  in  consideration  of 
a  given  premium,  and  these  amounts  are  not  affected  by  the 
profit  made  by  the  company.  Participating  policies  entitle 
the  holders  to  a  share  in  the  profits  of  the  company.  These 
profits  are  applied  in  various  ways,  as  described  above.  A 
policy  may  be  a  whole  life  one,  that  is,  the  policyholder  may  pay 
a  periodical  premium  throughout  life,  or  it  may  be  a  limited 
payment  one  (the  holder  paying  a  premium  for  a  limited  number 
of  years),  or  an  endowment  policy,  imder  which  the  insurer 
receives  the  amount  he  has  insured  for  at  a  given  age,  say  fifty- 
five  or  sixty;  or  if  death  occur  previously,  the  sum  is  paid  to  his 
representatives.  There  are  also  endowment  policies  for  children, 
under  which  parents  or  others  receive  a  specified  sum  on  a  child 
attaining  a  given  age,  the  premiums  being  returnable  if  the  child 
dies  before  the  specified  age. 

As  to  Payment  of  PremiMms.'~'A  certain  period  of  grace  is  allowed, 
most  commonly  thirty  days,  after  each  premium  falls  due.  If 
pi>  ment  is  not  made  within  that  time,  the  presumption  is  that  the 
policyholder  intends  to  drop  the  contract,  and  the  risk  of  the  office 
ci)roe«  to  an  end.  It  may,  however,  be  revived  on  certain  conditions, 
usually  the  production  01  evidence  of  health  and  payment  of  a  fine 
in  addition  to  the  premium.  An  impresaon  used  to  prevail  among 
the  public  that  the  offices  were  interested  in  encourmsing  the  for- 
U  iture  of  policies.  If  any  such  impresdon  was  ever  nared  by  the 
ofticcs  themselves  it  must  nave  long  since  passed  away,  every  reason- 
able effort  being  now  made  on  their  part,  not  only^  to  secure  in- 
Mjrancxs  but  to  retain  them,  and  to  afford  all  the  fadltties  that  can 
be  extended  to  policyholders  with  that  object. 

As  to  Foreign  Trmd  and  Residence,  and  as  to  Haaardous  OccH- 
palKfns. — When  Babbage  wrote  his  Comparahve  View  of^  /4«XKra«ic« 
InstUuHons  in  i8a6,  voyaging  abroad  was  scarceljrpermitted  under 
a  British  life  policy.  Ine  Elbe  and  the  Garonne,  Texel  and  Havre, 
Texel  and  Brest,  the  Elbe  and  Brest  were  the  limits  prescribed 
by  most  of  the  English  offices.  Even  at  a  much  later  period  the 
ext  ra  premiums  charged  for  leave  to  tr«vel  or  reside  abroao  were  very 
heavy.  But  improved  means  of  conveyance— in  some  places  better 
tun i»  iry  appliances,  and  habits  of  living  more  suited  to  the  climatic 
cnrditions — and.  more  than  all  perhaps,  the  knowledge  that  has 
box  n  satocd  by  experience  as  to  the  extent  of  the  extra  risks  involved 
an'l  the  relative  salubrity  of  foreign  climatesr— have  enabled  the 
f^tftcf^  to  modify  their  terms  very  considerably.  The  limits  of  free 
re^drnce  and  travel  have  been  greatly  widened,  and  where  extra 

ftrrmiums  are  still  required  these  are,  as  a  rufej  much  lower  than 
ormerly.  The  assured  are  now  commonly  permitted  to  reside  any- 
«  here  within  such  UmiU  as  north  of  35*  N.  lat.  (except  in  Asia)  or 
>'  >jth  of  y»*  S.  lat.,  and  to  travel  to  and  from  any  places  within  those 
hmtta.  without  extra  premium. 

.M  ilitary  men  (when  on  active  service)  and  seafaring  men  are  usually 
ch3  rscd  extra  rates,  as  are  also  persons  foUowing  specially  dangerous 
or  unhealthy  occupations  at  hone. 


As  to  Smeide.— The  policies  of  most  oompanies  used  to  contain  a 
proviso  that  the  insurance  shall  be  void  in.case  the  person  whose  life 
IS  insured  dies  by  his  own  hand,  but  it' is  now  seldom  inserted. 
Some  offices,  acting  on  a  sound  principle,  limit  its  operation  to  a 
fixed  period,  the  extent  of  which  varies  in  different  offices  from  six 
months  to  seven  years  from  the  date  of  issue  of  the  policy. 

The  practice  of  rendering  policies  indisputable  and  free  from 
restriction  as  to  foreiip  travel  or  residence,  after  a  certain  period, 
has  tended  greatly  to  simplify  the  contract  between  the  office  and  the 
insured.  A  declaration  of  indisnutability  covers  any  inaccuracies  in 
the  original  documents  on  whicn  a  policy  was  sranted,  unless  these 
inaccuracies  amount  to  fraud,  which  the  law  wiU  not  condone  under 
any  drcumstances.' 

A  remarkable  difference  in  the  development  of  life  insurance 
between  Great  Briuin  and  the  United  States  is,  that  among  the 
British  companies  only  one-third  of  the  insurances  in  force  is  in 

fmrely  mutual  instituttons,  while  in  America  the  proportion  exceeds 
our-nfths.  In  both  countries  there  are  also  "mixnl"  companies, 
in  which  policyholders  receive  a  fixed  percentage  of  the  realiaed 
surplus,  often  from  three-fourths  to  nine-tenths  of  the  whole,  but  the 
control  and  management  are  in  the  hands  of  shareholders.  These 
form  the  great  majority  of  the  proprietary  offices  in  the  United 
Kingdom,  and  the  profits  of  the  business  have  been  large.  The 
amount  of  capital  paid  in  by  shareholders  of  forty-one  joint-stock 
companies  was  X5»93i'00O,  but  the  capiul  authorized  and  sub- 
scribed was  muchmore,  and  the  nibscriptions  have  often  been  paid, 
wholly  or  in  part,  by  credits  from  surplus.  The  shares  of  these 
companies,  at  market  prices,  represent  a  value  of  at  least  £50,000,000, 
but  the  dividends  upon  these  shares  are  drawn  largely  from  other 
business,  many  of  the  largest  and  most  prosperous  corporations 
conducting  also  fire  insurance,  and  some  of  them  marine  or  casualty 
insurance. 

No  branch  of  aodal  statistics  has  been  more  diligently  studied 
than  life  instirance,  and  several  governments  publish  classified 
accoimts  of  corporations  insuring  lives  within  their  jurisdiction. 
But  the  rqwrts  are  not  uniform  in  method  and  in  periods 
covered,  and  aggregates  derived  from  them  must  be  used  with 
reserve.  By  the  Life  Assurance  Companies  Act  1870,  and 
amendments  made  in  later  years,  each  company  issuing  polides 
in  the  United  Kingdom  must  dqxisit  with  the  Board  of  Trade 
every  year  its  revenue  account  and  balance-sheet  for  the  preced- 
ing year,  and  must  at  fixed  intervals  cause  an  investigation  of 
its  finandal  condition  to  be  made  by  an  actuary,  and  furnish 
the  public  through  the  Board  of  Trade  with  the  detailed  results, 
in  forms  prescribed  by  the  acL  Thus  these  returns  are  the 
highest  authority  for  the  conditions  and  operations  of  the 
offices,  which  often  supplement  or  anticipate  them  by  voluntary 
publications.  In  the  United  States  the  laws  exact  still  more 
minute  and  much  prompter  rqwrts  to  the  insurance  departments 
of  the  states;  and  every  annual  statement  is  required  to  show 
the  results  ojf  an  actuarial  investigation.  AU  these  facts  are 
collected,  classified  and  compared  by  statisticians  for  several 
standard  annuals  in  both  countries,  especially  the  Post  iiagann€ 
Almanack,  Boume*i  Directory  and  Manual  and  the  Insurance 
Blue  Book  in  London,  and  Tke  Insurance  Year-Book  of  the 
Spectator  (company  in  New  York. 

The  reports  of  the  Insurance  department  of  New  York  cover  more 
companies  than  those  of  any  other  state.  The  institutions  not  in- 
cluded in  them  are  about  thirty-five  in  number,  mostly  small  and 
local.  The  New  York  reports  represent  very  nearly  9$%  of  the 
entire  business  of  the  United  States.  While  the  amount  of  life 
assurance  done  by  British  and  other  foreisn  offices  in  the  United 
States  is  inngnificant.  fourteen  companies  01  the  United  States  have 
agencies  in  Canada  (ten  for  new  business),  and  four  transact  business 
in  Europe  and  in  other  parts  of  the  world.  The  home  business  of  the 
American  companies  is  in  the  aggre^te  about  87!  %  of  the  whole. 

In  the  principal  countries  of  continental  Europe  life  assurance  is 
offered  by  the  chief  international  institutions  of  Great  Britain  and 
the  United  States,  and  their  polides  are  in  force  probably  to  the 
aggregate  amount  of  £140.000,000.  The  domestic  companies  have 
been  stimulated  to  increased  activity  by  the  aggressive  canvassing  of 
the^  foreign  agendes,  and  the  business  in  recent  years  has  grown 
rapidly,  until  now  the  total  sum  insured  upon  lives  on  the  continent 
of  Europe  is  little  less  than  a  milliard  01  pounds  sterling.  Much 
information  about  life  assurance  in  the  different  countries  of  Europe 
will  be  found  in  Ehrensweig's  Assekuransjakrhuck  (Vienna). 

(C.T.L.;T.A.I.) 

V.  BunsH  Post  Omcs  Insithancb 

In  2864  Mr  Gladstone,  then  chancellor  of  the  exchequer, 
advocated  the  extension  of  life  insurance  amongst  persons  of 
small  meaoi,  and,  encouraged  by  the  remarkable  success  of  the 
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uiDULtJei  ■(  £i  and  £50^  ud  the  putchue  of  deFFired  umuil 
or  old-a£e  pay,  by  monLbly,  or  even  more  frt<^eDl  [nstalmend, 
was  unctioncd.  The  work  wu  eagerly  accepted  by  Lord 
SlaiUey  al  Alderley,  the  postmuter-gcneral  of  Lbe  day,  and  the 
michineiy  for  pmiLng  (he  act  in  action  was  elaborated  by  Frank 
Iv0  Scudamore  of  the  Post  Office  and  Sir  AJuander  Spearman 
of  the  National  Debt  office.  The  business  was  commenced  on 
the  ijth  of  April  1865.  By  the  end  oi  the  year  560  policies  of 
insurance  had  been  issued,  and  94  immediate  and  S4  deferred 
jtonuilis  granted.  Id  the  first  twelve  months  these  ligures  IumI 
increased  to  Boc  polides  and  3jo  annuities.  The  opportunity 
thu)  given  of  insuring  thmugh  the  Post  O&tt  with  gnvemment 
(ecurily  wai  not,  however,  embraced  with  the  wiimlh  which  had 
been  anticipated.  La  iSSi,  when  Mr  Henry  Fawctll,  then  in 
office,  examined  the  subject,  he  found  that  the  average  number 
of  pcdides  of  insuisncc  granted  annually  during  the  seventeen 
yean  which  h»d  elapsed  was  under  400 — lea^ln  fact,  than  during 
the  fiat  twelve  month*  oI  (he  system.  The  purchase  of  annuities 
had  incrcued  (ligbtly,  but  the  buuness  was  transacted  chiefiy 
in  immediate  annuilla,  and  hardly  indicated  any  progress  in 
pravisioB  fni  old  age  by  means  of  ear^y  savings.  Mr  Fawcetl 
procured  a  Select  Committee  of  the  House  of  Commons  on  the 
lubject.  Before  this  committee  Mr  James  Cardin,  then  assisluil 
encral  of  the  Post  Oflice,  propounded 
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the  eatly  years  of  the  rstb  century.  TIk  eaiiicsc  fonn  t^  ^^  "■ 
known  It  that  given  in  the  Florentine  statute  of  151J.  I-  a 
luicertain  whether  insurance  wa*  intrvdnced  iniii  tx^^J 
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Cadia  to  London,  1547, "  Sanu  Muik  de  FoRo  Satra,' Ba^oa 
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The  earliest  known  policies  in  English  are  one  of  IM$  on  the 
"  Sancta  Cnix  "  "  from  any  porte  of  the  Isles  of  Indea  of  CSiicyLt  unto 
Lixbome,"  and  one  of  1557  on  the  "  Ele  "  from  Velis  Maliga  to 
Antwerp.  The  authority  for  this  statement  is  Mr  R.  G.  Marsden,  who 
edited  lor  the  Seiden  Society  the  records  of  the  Admiralty  Court; 
nothins  earlier  had  been  found  at  the  Record  Office  down  to  May  1907. 
In  the  Sancta  Crux  "  policy  there  is  no  detailed  statement  of  perils 
insured  against,  or  of  risks  undertaken  by  the  underwriter;  the  whole 
obligation  of  the  underwriter  to  the  assured  is  embodied  in  the 
following  wofds:  "  We  will  that  this  assurans  shall  be  so  strong  and 
good  as  the  most  ample  writinge  of  assurans,  which  is  usni  to  be  maid 
m  the  strete  of  London,  or  in  the  burse  of  Andwerp,  or  in  any  other 
forme  that  shulde  have  more  force."  This  reference  to  Antwerp 
usage  is  67  vears  before  the  date  of  C.  Malynes'  statement  tint  aU 
Antwerp  policies  contained  a  clause  providing  that  they  should  in  all 
things  be  the  same  as  policies  made  in  Lombard  Street  of  London. 
The  wording  of  the  English  policies  written  in  Italian  is  very  much 
simpler  than  the  Florentine  iona  of  1523,  from  which  it  almost 
sccnis  that  the  wording  used  in  England  followed  an  earlier  Italian 
form.  But  even  the  Italian  policies  in  the  two  "  Santa  Marias  " 
mention  the  uses  and  customs  oS  "  questa  strada  Lombarda  di  Londra  " 
as  the  standard  of  the  assurance  they  afford.  The  next  most  ancient 
policy  we  possess  is  dated  1613;  it  covers  goods  on  the  "  Tiger  "  from 
London  to  "  Zante,  Petrasse  and  Saphalonia."  The  "  Tiger  "  policy 
is  interesting  in  another  connexion.  It  recalls  Shalonpcare's  Macbdh, 
I.  iii.  7  (written  about  1605)  .«— 


fi 


Her  husband's  to  Aleppo  gone,  master*  of  the  Tiger.' 


n 


Clark  &  Wright's  note  (in  the  "  Carendon  Press  "  series  edition) 
cites  Sir  Kenelm  Digby's  journal  of  1628  mentioning  "  the '  Tyger '  of 
London  going  for  Scanderone  "  (Alexandretta).  Hakluyt  {voyagts) 
gives  letters  and  journals  of  a  voyage  of  the  "  Tyger  of  London     to 


inpoi 
"THser 


lis  in  1583.    Shakespeare  again  mentions  a  ship  called  the 
er  "  in  Twdfik  Night,  V.  iii  63:— 
'*  And  this  is  be  that  did  the  '  Tiger '  board." 

The  policy  by  the  ",  Tiger  "  is  much  more  ample  than  any  of  those 
already  mentioned;  it  details  the  perils  insured  against  in  words 
closely  resembling  the  Florentine  formula  of  1523,  and  differing  only 
slightly  from  the  form  adopted  by  Lloyd's  at  a  eeneral  meeting  held 
in  1779.  and  afterwards  incorporated  in  the  Sea  Insurance  Stamp  Act 
of  1795.  which  is  the  stem  form  of  all  modem  British  and  American 
marine  insurance  policies. 

While  the  form  of  the  insurance  policy  was  thus  developing,  there 
was  a  singular  absence  of  legisbtion  (and.  as  far  as  we  can  yet  trace, 
of  litigation)  on  the  subject.   Till  1601  differences  seem  to  have  been 
generalty  settled  by  arbitration.    This  accounts  for  the  poverty  of 
the  British  Admiralty  records  in  matters  of  marine  insurance.     In 
1601  a  special  tribunal  was  established  by  statute  for  summary  trial 
of  disputes  arising  on  insurance  policies;  but,  owing  mainly  to  the 
opposition  of  the  common-law  jud^.  the  new  court  languished,  and 
by  1720  it  had  fallen  into  utter  disuse.    J.  A.  Park  states  that  not 
mare  than  sixty  insurance  cases  were  reported  between  1603  and 
1756.     Consequently,  when  Lord   Mansheld  came  to  the  court  of 
ki  ng's  bench  in  the  latter  year,  he  found  a  clear  field.    He  practically 
created  the  insurance  law  of  England.    He  made  use  of  all  the 
continental  ordinances  and  codes  extant  in  hb  day,  taking  his  legal 
principles  largely  from  them;  the  customs  of  trade  he  learnt  <from 
mercantile  special  jurors.    Subsequent  legislation  referred  solely  to 
the  prohibiting  of  certain  insurances  (wager  policies,  &c.),  the  naming 
tn  the  policy  (h  parties  interested  therein,  and  the  stamp  duty  levied 
on  marine  insurances.   In  1894  Lord  Herschell  introduced  his  Marine 
Insurance  Billj  which  endeavoured  "to  reproduce  as  exactly  as 
poi^Mblc  the  existing  law  relatins  to  marine  insurance."    After  Lord 
f  ierschell's  death.  Lord  Chanceflor  Halsbury  took  up  the  bill,  intro- 
ducing it  in  the  House  of  Lords  in  1899  and  again  in  1900;  he  ap- 
fvn  ntcd  a  committee  on  which  underwriters,  shipowners  and  average 
u'ii  utters  were  represented,  and,  presiding  himself,  went  through  the 
t.ai  with  them  ciause  by  clause.    The  bill  was  then  passed  by  the 
\^>r*U,  but  was  always  Mocked  in  the  House  of  Commons  till  1906. 
when  it  was  taken  up  by  Lord  Chancellor  Lorebum  in  conjunction 
with  Lord  Halsbury.    After  some  amendment  and  modification  it 
was  finally  passed  by  both  Houses  and  became  law  on  the  1st  of 
J.inuary  1907  (6  Ed.  VII.,  c  41).'    In  America  a  less  happy  fate 
\  .i%  attended  the  insurance  code,  forming  part  of  the  proposed  dvil 
c'.'ic  of  New  York,  completed  and  published  in  166$,  of  which  a 
-very  slightly  altered  version  was  adopted  in  California  and  has 
Iw-e-n  in  effect  there  since  the  1st  of  January  1873.    On  the  continent 
of    Furope  Ic^slation  at  first  took  the  form  01  local  ordinances  of 
r-'.mmercial  cities,  such  as  Barcelona  (143^-1484).  Florence  (1523), 
HuriTos  (153*).  Bilbao  (1560),  Middelburg  (1600),  Rotterdam  (1604- 
1 '  ^5>'     I"  t^  thir^  quarter  of  the  t6th  century  Rouen  produced  a 
h  1  r>(iy  guide  to  marine  insurance,  Lt  Guidon  dt  la  nur;  and  in  1656 

<  An  important  addition  to  the  marine  insurance  law  of  the 
f;ritte«J  Kingdom  was  made  by  the  Marine  Insurance  ((Ambling 
|*t»!ici<r9)  Act  1909.  which  made  void  policies  taken  out  by  persons 
u  ni  nt crested  in  ships  or  cargo,  who  only  gain  by  the  loss  of  the  vessel. 
>ucb  polidcs  are  known  as  "  polidcs  proof  of  interest "  (P.P.I.). 


fitiennc  Cleimc  published  there  his  Vs  el  anUumes  de  la  mer.  This 
was  followed  in  1681  by  the  Or<iofMiafi«s  de  la  marine,  which,  through 
Lord  Mansfield,  had  a  great  effect  on  English  case  law.  In  1807 
France  produced  the  Cods  dt  commeru,  on  the  model  of  which  marly 
every  European  nation  has  issued  a  similar  code.  Probably  the 
*'  best  considered  "  (Willcs,  J.)  of  these,  and  the  most  adecjuate  aa 
regards  marine  insurance,  is  that  of  the  German  empire;  but 
Hamburg  and  Bremen  still  preserve  many  of  their  local  conditions 
by  special  contract  in  their  policies.  In  fac(  it  is  doubtful  whether 
tne  Gorman  Code  could  have  been  produced  without  the  previous 
elaboration  of  the  Conditions  of  Hambuig  and  of  Bremen.  The 
Hamburv  Conditions  of  1847,  revised  1867,  constitute  an  admirable 
compencfium  of  mari^  insurance  as  praurtised  in  that  dty. 

Marine  insurance  being  peculiarly  an  international  business,  being 
a  factor  in  95  %  of  the  opetations  en  oversea  trade,  it  is  natural  that 
those  engaged  in  this  business  or  making  use  of  marine  ^.  —^^ 
insurance  m  their  business  should  experience  the  diffi-  jnTiL^ 
culty  and  hardship  arising  from  the  differences- between  ^^ 
the  marine  insurance  law  of  different  states,  and  should  attempt  to 
find  a  remedy.  Such  an  attempt  was  made  at  the  Buffalo  conference 
of  the  International  Law  Association  in  18^9  to  prepare  a  body  of 
rules  dealing  with  those  parts  of  marine  insurance  on  which  the 
laws  of  mantime  countries  differ.  This  undertaking  was  of  the  same 
nature  as  the  earlier  efforts  of  the  same  association  which  resulted  in 
the  formulation  of  the  Ymrk-Antwerp  rules  of  general  average. 
There  are  four  important  subjects  on  which  great  divergence  prevails: 
(a)  Constructive  total  loss;  (fi)  Deductions  from  costs  of  repairs,  new 
from  dd;  (c)  Effect  of  unseaworthiness  and  ncigligence;  (d)  Double 
insurance. 

(a)  Constructive  total  loss  results,  according  to  the  law  of  France, 
Italy,  Spain,  Belgium,  Holland,  in  case  of  loss  or  deterioration  of 
the  things  insurra  amounting  to  not  less  than  three-quarters;  in 
Ormanlaw  a  ship  is  considered  to  be  "  unworthy  of  repair  "  when 
the  cost  of  the  repair,  without  deductions  new  for  old,  would  amount 
to  over  three-fourths  of  the  ship's  formor  value  (no  similar  provision 
seems  to  exist  in  Germany  for  goods);  in  the  law  of  Ajnerica  a 
damage  over  50%  of  the  value  of  the  vessel  when  repaired  is  a  con- 
structive total  loss  of  the  vessdi  in  case  of  the  policy  containing  no 
express  provision  to  the  contrary.  None  of  these  varying  systems 
appears  to  be  so  equitable  to  all  concerned  as  the  British  rule,  which 
was  for  this  reason  suggested  to  the  Buffalo  conference  for  inter- 
national adoption.  As  re«irds  the  time  when  the  test  for  constructive 
total  loss  should  be  applied,  it  was  suggested  to  reject  the  British 
rule,  prescribing  that  it  shall  be  the  time  ofcommendng  action  against 
underwriters,  and  to  adopt  the  continental  and  American  rule  r^ 
fcrring  to  the  facts  as  they  existed  at  the  time  of  abandonment. 
Then,  as  respects  the  effect  of  a  valid  abandonment  on  the  ririits  in 
the  property  insured,  the  conference  proposed  to  adopt  the  British 
and  American  rule  of  making  the  abandonment  refer  back  to  the 
time  of  the  kMs,  as  against  the  continental  European  system  of 
making  the  transfer  operative  only  from  the  date  of  the  notice  of 
abandonment.  Finally,  as  to  the  freight  of  a  properly-abandoned 
ship,  it  was  proposed  to  follow  for  international  purposes  the  American 
rule  of  dividing  the  freight  of  the  \oyage  between  shipowner  and 
underwriter  in  the  proportion  of  the  distances  run  before  the  disaster 
and  to  be  run  thereafter,  rejecting  the  British  rule  of  complete- 
transfer  to  the  underwriter  and  the  various  continental  rules  of 
proporti(Mia]  division  between  shipowner  and  underwriter. 

(0)  It  was  proposed  to  adopt  the  deductions  set  forth  in  the  York- 
Antwerp  rules  as  being  suitable  for  international  adoption  in  marine 
insurance  contracts. 

(c)  As  regards  unseaworthiness  and  its  effect  on  insurances  00 
ships  and  pwds,  it  was  proposed  in  the  case  of  ships  to  reduce 
materially  the  obligations  01  the  insured  as  reouired  by  English 
an<l  American  law;  to  diminish  the  requirement  from  the  absolute 
attainment  of  seaworthiness  to  the  mere  exercise  of  all  reasonable 
care  to  make  the  vessel  seaworthy.  Even  this  attenuation  did  not 
appear  sufficient,  as  it  was  proposed  to  degrade  the  performance  of 
tne  already  minimixed  warranty  from  being  a  condition  of  the 
insurance,  and  its  non-performance  from  invalidating  the  policy. 
As  to  goods,  they  were  proposed  to  be  exempted  from  any  warranty 
<^  seaworthiness  of  ship.  Concerning  negligence,  it  was  proposed 
to  hold  the  underwriter  liable  (subject  to  the  new  seaworthiness 
warranty)  for  any  loss  caused  proximately  by  a  peril  insured  against, 
although  wholly  or  partly  the  result  of  the  neglect  of  the  insured, 
or  his  servants  or  agents,  or  by  the  wilful  act  of  his  servants  or 
agents,  or  the  inherent  nature  or  unsoundness  of  the  article  insured. 

Id)  1  n  case  of  double  or  multiple  insurance,  the  conference  proposed 
to  adopt  the  British  rule  df  making  all  the  policies  effectual,  inde- 
pendently of  the  order  in  which  they  were  effected,  and  of  making 
all  the  underwriters  entitled  to  contributions  inter  se.  As  regards 
the  premium,  it  was  proposed  that  no  premium  should  be  returnable, 
where  the  risk  has  attached. 

With  the  exception  of  those  embodying  the  two  suggestions  named 
in  par.  (a),  all  the  resdutions  proposed  were  accepted  by  the  confer- 
ence. But  it  appears  extremely  unlikely  that  Bntish  and  American 
underwriters  will  voluntarily  consent  to  the  practical  annihilation 
of  the  seaworthiness  warranty,  and  no  less  improbable  that  American 
and  continental  assured  will  voluntarily  accept  the  stricter  rule  of 
constructive  total  kMS embodied  in  English  law,  when  their  national 
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hw  enforces  on  the  nnderwriter  tenii*  more  favourable  to  the  URtred. 
The  fewness  of  the  international  insurance  markets  of  the^  world 
diminishes  the  need  for  uniform  international  regulations  in  this 
matter.  The  matter  may  be  one  for  adjustment  by  variatioQ  in  the 
rate  of  premium,  but  this  is  not  certain. 

The  Glasgow  conference  of  1901  adopted  the  rales,  after  excepting 
time  policies  from  the  scope  of  the  rule  respecting  seaworthuieas. 
The  rales  are  known  as  the  Glasgow  Marine  Insurance  Rules.  The 
writer  knows  of  no  instanre  in  vdikh  they  have  been  adopted  in 
practice. 

Returning  to  marine  insurance  in  the  United  Kingdom,  it  b  to  be 
observed  tmit  the  passing  of  the  Marine  Insurance  Act  of  1906 
sharply  marks  an  important  change  in  the  nature  of  the  law  of  the 
subject.  Till  then  it  was  based  almost  entirely  on  cmnmon  law.  only 
a  few  disconnected  points  having  been  deak  with  by  statute.  The 
reported  cases  were  thus  of  neat  importance,  and  beii^  about  aooo 
in  number  {teste  Sir  M.  D.  Chalmers)  were  not  easy  to  master.  No 
doubt  many  of  them  referred  to  commeroal  conditions  no  longer 
prevadent ;  still  they  could  not  be  entirdy  ignored.  But  the  original 
utroducer  of  the  bill  described  it  as  an  endeavour  "  to  reproduce  as 
exactly  as  possible  the  existing  law  relating  to  marine  insurance.** 
and  as  b^r  being  made  law  the  language  of  the  act  has  become 
authoritative,  insured  and  insurers  have  now  no  call  to  go  bdiind  the 
wording  of  the  act  in  any  matter  with  which  it  deals.  It  thus  appears 
that  tM  case  law  of  the  subject  existing  before  the  ist  of  January 
IQ07  may  be  left  aside,  unless,  pofaaps,  for  use  as  affocding  examples 
of  the  way  in  which  the  provisions  of  the  act  work. 

A  coDtnct  of  marine  insurance  b  a  contract  of  iDdemnity 

whereby  the  insurer  undertakes  to  indemnify  the  insured,  in 

the  manner  and  to  the  extent  agreed,  against  marine 

losses,  i^  the  losses  incident  to  marine  adventure. 

The  contract  may  by  its  express  terms  or  by  usage  be  extended 

to  cover  risks  on  inland  waters  or  land  risks  incidental  to  any 

lea  voyage.    There  b  a  "  maritime  adventure,"  where  any  ship, 

goods  or  other  movables  are  exposed  to  maritime  perils,  such 

property  being  termed  "  insurable  property  ";  also  where  the 

earning  of  any  freight,  hire  or  othtx  pecuniary  profit  or  benefit, 

or  the  security  for  any  loan  or  expenditure,  b  endangered  by  the 

exposure  of  insurable  property  to  maritime  perib;  and  where  any 

liability  to  a  third  party  may  be  incurred  by  the  person  interested 

in  or  reqx)nsible  for  insurable  property  by  reason  of  its  exposure 

to  maritime  perils.    By  **  maritime  perib  "  are  meant  the  pmb 

consequent  on  or  incidental  to  the  navigation  of  the  sea,  i.e. 

perib  of  the  seas,  fire,  war  perib,  pirates,  roveis,  thieves,  captures, 

seizures  and  restraints,  and  detainments  of  princes  and  peoples, 

jettisons,  barratry,  and  any  other  perib,  either  of  the  l&e  kind 

or  which  may  be  designated  by  the  poli^. 

The  contract  being  one  of  indemnity  against  maritime  perib,  it 
b  evident  that  no  one  can  derive  benefit  from  it  who  has  not  some 
interest  exposed  to  thfse  perils.  Consequently  while,  sulnect  to  the 
provistons  of  the  act.  every  bwf ul  marine  adventure  may  be  insured, 
all  contracts  of  marine  insurance  are  vud  when  (i)  the  assured  has 
no  insurable  interest,  and  has  entered  into  the  contract  without 
expectation  of  acquiring  such  interest;  (3)  when  the  policy  b  a 
"  wager  "  policy,  bang  made  "  interest  or  no  interest,'  "  without 
further  proof  of  interest  than  the  policy  itself,"  "  without  benefit  of 
salvage  to  the  insurer,"  or  subject  to  any  amilar  terms.  But  if  there 
b  no  possibility  of  salvage  a  policy  "  without  benefit  of  salvage  to  the 
insurer  '*  b  legallv  valid.  Wager  policies  are  illegal  rnily  in  the  sense 
of  being  void  to  all  legal  purposes.  They  cannot  be  sued  upon,  hence 
they  are  known  as  "  honour  "  policies.  They  are  of  frequent  use, 
generally  for  the  protection  of  interests  which,  though  real,  are  not 
easily  defined;  or  are  of  pecuniary  value  hard  to  oetcrroine.  But 
they  are  ignored  by  the  courts.  The  essential  of  insurable  interest 
b  the  pccunbry  aovantage  seen  at  the  time  of  insurance  as  arising 
to  the  assured  irom  the  safety  or  due  arrival  of  the  adventure,  or  the 

gKuniaiy  disadvantage  similariy  ariang  from  its  loss  or  deterioration, 
ut  such  interest  may  bpse  before  arrival  or  destruction  of  the 
venture,  and  with  the  interest  lapses  the  right  of  the  assured  to 
recover  from  the  underwriter.  Without  interest  at  the  time  of  the 
loss  there  b  no  right  to  recover  from  the  underwriter.  Should  the 
assured  amply  tranter  hb  interest  to  another,  e.g.  by  sale,  he  can 
assign  hb  policy  to  the  party  who  acquires  his  interest — unless,  of 
course,  the  policy  contains  terms  expressly  prohibiting  assignment. 
The  customary  form  of  assifcnment  b  endorsement  of  the  policy 
either  in  blanx  or  to  a  specified  party.  Within  the  limits  uready 
named,  interests  are  insurable  whether  complete  or  partial,  de- 
feasible or  contingent;  similarly  loans  on  bottomry  or  lespondcntia, 
advance  freight  not  repayable  in  case  of  loss,  charges  of  insurance, 
also  shipmaster*s,  officers  and  seamen's  wages. 

The  owner  of  insurable  property  may  insure  its  full  value  even 
though  some  third  party  have  agreed  or  become  liable  to  in- 
demnify him  in  case  of  loss:  a  mortgagor  has  the  same  right  of 


insuring  to  fiill  value;  while  a  mortgagee  may  tnsore  on!j  19  ts 
the  sum  due  or  to  become  due  to  him  aodcr  the  mongagc,  cxiea 
themortgagee  b  insuring  forthe  benefit  of  tbemoctgafgr 
as  wdl  as  for  himsdf ,  in  which  case,  even  thoogh  be 
insure  in  hb  own  name  only,  he  may  insure  up  to  the  fidl  vihe. 
A  consignee  may  insure  in  hb  own  name  the  total  aaovBt  of  bs 
interest  and  that  of  others  for  whose  benefit  he  insons.  ^'htat 
DO  specaU  contract  b  made  between  insured  and  nodrrrT^s; 
the  insoiable  value  of  certain  noatters  of  insnranrr  a  asce:UiH 
as  fdlows:^ — ^ib'^— Her  value  at  the  commencement  of  the  nsk. 
including  outfit,  provisioas,  stores,  advances  at  vages,  and  iz? 
other  outlays  expended  to  make  the  ship  fit  for  the  vojage  ct 
period  of  navigation  covered,  flta  cost  of  insqiamT  spoa  Ut 
whole.  In  the  case  of  a  steamship,  the  word  "  ship  "  indsdb 
machinery,  boQets,  coab  and  engine  stores.  In  the  case  cf  1 
vessel  engaged  in  a  special  trade,  the  word  "  ship  "  iadiKksi^ 
ordinary  fittings  necessary  for  that  trade.  Freigii  (wheiba  pcd 
in  advance  or  not) — The  gross  amount  of  freight  at  the  ri^  c:  '.^ 
assured,  pius  cost  of  insurance.  Goods — ^Tbe  prime  cost,  f^i 
expenses  of  and  incidental  to  shippirg  and  oast  of  iassx-^ 
Other  inUresU—Tht  amount  at  the  insured's  risk  when  the  puL? 
attaches,  plus  cost  of  insurance. 

To  be  admissible  in  evidence  a  contract  of  marine  xesDnaa 
must  be  embodied  in  a  document  called  a  policy,  which  zjt 
specify  the  name  of  the  assured  (or  <rf  hb  agent  in  the 
effecting  of  the  policy),  the  objects  insured,  and  the  ibk 
insured  against,  the  voyage  or  time  (or  both)  covered,  the 
insured,  the  name  of  the  assurers.  The  signature  of  the  sase?  a 
necessary;  it  b  found  at  the  end  of  the  poli^,  and  the  uac:?:  3 
of  ten  on  thb  account  called  the  imilervrifer.    The  objects  iss.=:^ 
must  be  designated  with  reasonable  certainty,  regard  best  ^ 
to  customary  usage.    The  undertaking  to  insure  b  ussil:-  a- 
pressed  by  saying  that  the  insured  or  fab  agent  "  dock  r-12 
assurance  and  cause  himself  to  be  insured.**    The  risks  are  ej±s 
the  whole  body  of  maritime  perib  detailed  above,  or  aayoac  3 
set  of  these,  or  any  other  nained  peril  against  wfaic^  the  uss;^ 
desires  protectiotL    There  b  no  restriction  by  law  of  the  lesfi 
of  voyage  that  may  be  insured,  but  time  polirics  are,  suikjec:  '3 
the  Hnance  Act  xpor,  invalid  if  made  for  nwre  than  one  jvr. 
a  voyage  and  a  period  of  time  may  be  mvaed  on  one  pti^ 
Pdidcs  are  classed  as  "  time  "  or  **  voyage  "  pofides.    I:  is  ex 
necessary  to  state  in  the  policy  the  value  of  the  objects  issz^ 
but  generally  the  value  b  given;  policies  are  tbeze£are  dtssed  a 
"  valued  "  or  "  unvalued,"  the  Utter  beog  often  calWd  *'  cpei ' 
policies.    The  values  of  objects  insured  under  open  or  acn^xi 
polides  are  the  insurable  values  ^ven  above.    As  it  ferqaci'' 
happens  that  merchants  desire  to  have  afl  their  slnpnr&*5  i 
whatever  nature  covered,  by  whatever  vessel  they  may  case, 
they  require  insurance  in  general  terms;  such  a  poBcy  b  isrsA 
a  "  floating  "  policy.    It  states  the  limits  of  voyage  asd  ^^^^ 
covered  by  the  underwriter,  and  the  dass  of  ships  to  be  en^--^ 
The  particulars  of  each  shipment  are  declared  as  the  sh.pr«^ 
occur,  and  in  the  order  of  despatch  or  shi|usent,  the  decbrx.--'^ 
being  usually  endorsed  on  the  policy.    AD  shi|unrnts  «-.i^  -x 
terms  of  the  policy  must  be  declared  at  their  boDcst  viLtf.  ^ 
in  accordance  with  the  special  provisi<ms  of  the  po&cr.  a  izj 
An  omission  or  erroneous  declaration  may  be  corrected  ens  cus 
loss  or  arrival,  provided  it  was  trude  in  good  fakb. 

The  conaderatioo  paid  by  the  insured  to  the  ■nduaibr  a 
return  for  the  protection  granted  t^  the  latter  b  called  the  ^rmam^ 
Until  payment  be  made  or  tendered  the  po&cy  b  wot  ords:**'-} 
issuable,  ije.  unlos  otherwise  agreed.  When  the  iiuared  «?«u 
insurance  with  an  underwriter  through  a  broker,  tbesi.  saiese  r:£> 
wise  agmd,  the  broker  b  liabk  for  the  prentom  to  the  sadtrsn  s 
who  i%  however,  directly  responsible  to  the  assared  for  bae  ' 
Ualnlities  falling  00  the  policy  and  for  returaable  pn.ini  ir  .- 
the  broker  has  a  hen  on  the  policy  for  the  ptcsaiiun  aa^  *.'  ^ 
brokerage,  and  in  case  he  has  had  dealings  as  a  pciadpil  *yi  ^ 
insured,  he  has  a  Uen  on  the  policy  for  aay  balance  dm  to  fc=«= 
in  insurance  transactions,  unkas  he  diould  have  kaown  that  r  >« 
transactions  the  insured  was  men^  aa  ageaL  Sasas  pohn  *•*=' 
state  defioitdy  that  the  pfemium  has  been  paid:  w^ca  wact  a  •ots 
b  used  and  no  fraud  b  proved,  thb  receipt  b 
assured  and  underwriter,  but  net  betwceD  brafcei 
If  an  inauiaaoe  b  effected  at  a  preamnai  **  to  be 
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rraneemcnt  is  made,  then  a  reuonable  preminm  is  payable.  The 
&fne  holds  where  additional  premiums  have  to  be  charged  at  a  rate 
9  be  ananffcd  and  no  airaneement  is  made. 

It  is  evident  that  in  neanyr  all  the  particulars  d  any  adventure 
isurrd  by  an  underwriter  he  is  entirely  draendent  upon  the  insured 
>r  correct  information.  It  is  therefore  the  law  that  an  insurance 
ontract  can  be  avoided  and  broken  by  either  of  the  parties  to  it  if 
he  utmost  good  faith  {uberrima  fides)  be  not  observea  by  the  other. 
*he  obltgatMQ  of  perfect  good  uith  is  thus  made  reciprocal.  Bad 
kith  may  show  itself  either  in  ccnualmenl  or  in  misrepresentatutn, 
t  is  therefore^  made  essential  to  the  stability  of  any  insurance  con- 
ract  that  the  insured  must  disclose  before  conclusbn  of  the  contract 
very  material  circumstance  known  t^  him.  failing  which  the  under- 
rriter  may  avoid  the  oontr^ct.  The  insured  is  deemed  to  know 
very  orcumstanoe  which  in  the  ordinary  course  of  business  ou^ht 
o  be  known  by  him.  Every  circumstance  is  deemed  material 
/hich  would  influence  the  underwriter  in  his  decision  as  to  acceptance 
i  the  risk  or  the  fixing  of  the  rate  of  premium.  Ccmsequently  the 
itsured  is  not  bound,  unless  specially  asked  by  the  underwriter,  to 
Itsdoee  the  favoufable  features  of  the  risk  offered,  or  matters  known 
>r  presumably  known  by  the  underwriter  (^matters  which  are  of 
ommon  krwwiedge,  and  such  as  an  underwnter  ought  in  his  usual 
•usincss  to  be  aware  of),  or  matters  respecting  which  the  under- 
rriter  waives  or  declines  information,  or  which  any  express  or 
m  plied  warranty  renders  superfluous.  An  agent  effecting  an  in- 
u  ranee  must,  in  addition  to  his  prindpars  material  knowledge, 
lisclose  everything  rrutcrial  known  to^  kinudf,  or  that  he  should 
:now  in  the  ordinary  conduct  of  his  busl  ess.  Every  representation 
i  material  fact  made  to  an  underwriter  before  conclusion  of  a 
ontract  by  the  insured  or  his  agent  must  be  true,  or  the  underwriter 
aay  avoid  the  contract.  Every  repiesentatiori  b  material  which 
rould  influence  the  onderwriter  in  his  decision  as  to  acceptance 
4  the  risk  or  to  fixing  the  rate  of  premium.  A  representation  of 
act  is  regarded  as  true  if  it  be  substantially  correct;  literal  correct- 
tcss  is  not  essential.  A  representation  ot  esqjectation  or  belief  is 
rue  if  it  is  made  in  good  faitn.  ^  A  representation  may  be  withdrawn 
IT  corrected  before  the  contract  ts  concluded.  The  contract  is  deemed 
o  be  concluded  when  the  underwriter  Accepts  the  risk,  whether  the 
Mlicy  be  then  issued  or  not. 

It  frequently  happens  that  before  a  vessel  has  completed  the 
rcntuie  on  which  she  is  etagaged  arrangements  have  already  been 
made  for  her  future  employment.  Where  a  vessel  is 
insured  on  time,  this  is  of  no  moment  as  respects  her 
insurance.  It  has  likewise  been  dedded  that  where  any 
nsorable  object  is  covered  by  a  voyage  policy  "  from  "or  "  at 
md  from  "a  named  place,  the  policy  is  not  rendered  invalid  by 
ser  not  being  at  that  phtce  when  the  insurance  is  concluded; 
>ut,  on  the  other  band,  tl^re  is  an  implied  condition  that  she  will 
Mrgin  the  venture  within  a  reasonable  tune,  and  that  if  she  fails, 
n  this  the  underwriter  may  avoid  the  contzacL  If  the  delay 
(priogs  from  circumstances  known  to  the  underwriter  at  the  time 
>f  conclusion  of  the  contract,  or  if  the  underwriter  then  sc- 
luiesces  in  it,  the  implied  condition  is  nullified.  If  the  insured 
ibandons  the  venture  insured,  the  contract  expires;  e.g.  if, 
ycioTC  the  risk  commences,  the  vessel's  destination  is  changed  to 
>ne  not  covered  by  the  policy.  Where  the  policy  specifies  a  place 
)f  departure,  and  the  ship  does  not  sail  from  that  pUcc,  the  risk 
iocs  not  attach.  If,  however,  the  vessel  actually  starts  from  her 
ntccded  port  of  departure,  and  commences  the  venture,  and 
Lbercaftcr  it  is  decided  to  change  her  destination,  this  decision 
»nstilutes  a  change  ef  voyage.  In  default  of  provision  to  the 
contrary,  the  underwriter  may  elect  to  avoid  his  insurance 
[rom  the  time  of  that  decision,  although  the  ship  be  still  in 
the  course  she  would  have  followed  in  her  originally  inUnded 
venture. 

Sh  ^uld  a  ship  depart  from  the  proper  course  of  the  voyage  she 
nam  upon,  ana  for  which  she  is  insured,  such  departure,  when  made 
viibouc  lawful  excuse  or  justification,  is  termed  denation.  From 
Lhc  moment  it  occurs,  even  though  she  subsequently  return  to  bar 
Iffopcr  course  without  loss  or  injury,  the  underwriter  may  avoid  his 
»nt ra ct ;  but  the  mere  intention  to  deviate  is  immateri^.  Deviation 
xxur>  (1)  when  in  a  policy  a  course  is  definitdy  specified  and  the 
ft***i\  departs  from  it ;  (3)  when,  in  absence  of  such  definite  spocifica- 
:iun  in  the  policy,  the  vessel  departs  from  the  course  usually  and 
rustomanly  followed  in  the  voyage  insured.  If  a  policy  provides 
fur  wvcral  named  ports  of  discharge,  the  vessel  may,  without  com- 
mitting deviation,  omit  to  proceed  to  one  or  more*,  but  whether 
the  goes  to  all  or  to  some  she  must  Cm  absence  of  usage  or  suflicicnt 
U'jsc  to  the  contrary)  take  them  in  the  order  in  which  they  appear 
in  t^c  policy,  if  not  there  is  a  deviation.  If  the  policy  provides  for 
*'  ports  of  ciischarge  "  in  a  given  district,  then  (in  absence  of  usage 
DT  iufiicient  cause  to  the  contrary)  unless  the  vessel  proceeds  to  them 


in  their  geographical  order  she  makes  a  deviatiofi.  Sinularly,  in  the 
case  of  a  voyage  policy,  the  want  of  reasonable  despatch  throughout, 
unless  lawful  excuse  or  justification  exists,  entitles  the  underwriter 
to  avoid  the  contract  from  the  time  that  the  delay  becomes  un- 
reasonable. As  excuses  for  deviation  or  delay  on  the  voyage  con- 
temfdated  by  the  policy,  the  following  are  regarded  as  valid: 
authorisation  by  licence  or  other  provision  m  the  poficy,/9rc«  majeure^ 
compliance  with  express  or  implied  conditions  of  the  policy  {e.g. 
warranties,  sec  bdow),  reasonable  steps  taken  for  the  safety  of  the 
ship  or  other  objects  insured,  saving  life,  helping  a  ship  in  such 
distress  that  life  nuy  be  in  dancer,  or  obtaining  medical  or  surgical 
aid  for  some  person  on  board.  If  barratry  is  insured  against,  delay 
arising  from -barratrous  conduct  of  master  or  crew  does  not  avoid  the 
policy.  A  deviation  ceases  to  be  excusable  unless  the  ship  resumes 
her  proper  course  and  proceeds  on  her  voyage  with  reasonable 
promptitude  after  the  cause  of  the  excusable  deviation  or  delay 
ceases  to  be  effective. 

In  every  contract  of  insurance  there  are  certain  conditions 
precedent  to  the  liability  of  the  underwriter  and  incumbent  on 
the  insured,  which  must  be  fuUy  and  literally  complied  ^ 
with,  whether  material  to  the  risk  or  not.  These  uu!^^ 
conditions  are  known  in  insurance  as  warranties.  The 
name  is  unfortunate,  as  in  every  other  branch  of  the  law  of  con- 
tract it  bears  another  meaning;  still  it  is  convenient,  and  its 
insurance  signification  is  now  finnly  established.  Failure  on  the 
part  of  the  insured  to  fulfil  a  warranty  literally  entitles  the  under- 
writer  to  avoid  his  contract  as  from  the  moment  of  breach,*  but 
it  does  not  limit  his  obligation  up  to  that  momenL  Breach  of 
warranty  is  not  nullified  by  subsequent  rem«iy  of  the  breach, 
consequently  loss  occurring  after  breach  of  warranty  is  not  at  the 
charge  of  the  underwriter,  even  although  before  the  loss  the 
insund  has  again  complied  with  the  warranty.  But  breach  of 
warranty  may  be  waived  by  the  insurer.  Breach  of  warranty 
is  excused  in  two  cases  only:  (a)  when  by  change  of  circum- 
stances the  warranty  ceases  to  be  applicable  to  the  contract,' 
(&)  when  by  sul»equent  legislation  the  warranty  becomes 
unlawftiL' 

Warranties  are  of  two  classes:  (i)  express  (3)  Implied.  Express 
warranties  must  be  written  or  printed  on  the  policy,  or  contained  in 
some  document  explicitly  referred  to  in  the  policy,  and  so  regarded 
as  incorporated  in  the  contract.  No  special  form  of  words  is  esMntial 
to  the  vaUdtty  of  a  warranty  if  the  intention  to  warrant  can  be 
inferred.  Express  warranties  may  refer  to  anything  which  the 
parties  to  the  contract  choose,  e.g.  the  tutionality  <m  the  vessel, 
ner  sailing  on  a  named  day,  pnx^eaing  under  convoy,  being  excluded 
from  certain  voyages  or  trades  or  the  carriage  of  certain  cargoes, 
being  *'  well  **  or  "  in  good  safety  '*  on  a  named  day  (In  which  case 
the  warranty  is  fulfilled  if  she  be  safe  at  any  time  of  that  day).  As 
regards  natumalit^,  if  no  express  warrant  be  given  there  is  no 
umiertaldng  on  the  part  of  the  iruured  that  the  vessel  is  of  any 
particular  nationality  or  that  she  will  not  change  it  while  the  risk 
lasts.  The  warranty  of  neutrality  In  case  of  insurance  of  ship  or  goods 
means  that  at  the  Deginntng  of  the  risk  the  property  concerned  is 
actually  neutral,  and  that  as  far  as  the  insured  can  control  the  matter 
it  shall  so  continue  during  the  whole  course  of  the  risk.  It  is  also  an 
implied  condition  of  the  ship  being  warranted  neutral  that  to  the 
utmost  of  the  iruured's  power  she  must  carry  the  papers  necessary 
to  establUJi  her  neutrality,  must  not  falsify  or  suppress  these  papers, 
or  use  simulated  papen;  if  this  condition  is  broken  the  insurer 
can  avoid  the  contract.  The  words  of  an  express  warranty  are 
always  to  be  taken  in  their  commercial  sense;  within  that  sense  they 
are  to  be  strictly  and  literally  taken.  An  **  express  "  warranty  does 
not  exclude  an  ^'  implied  "  warranty  (see  below)  unless  it  be  incon- 
sistent therewith. 

In  addition  to  these  expressed  conditions,  there  are  also  certain 
essential  factora  or  conditions  inherent  in  each  and  every  contract 
of  marine  insurance  without  exception;  these  are  implied  warranties, 
which  are  presumed  from  the  very  fact  of  the  making  of  the  insurance. 
They  are  (a)  completion  of  the  prescribed  venture  without  dtviatiffn. 
(b)  ugality  of  the  venture  (viz.  that  the  adventure  insured  is  a  lawful 
one,  and  that,  so  far  as  the  insured  can  control  it,  it  shall  be  carried 
out  in  a  lawful  manner),  {c)  seawartkineu  of  the  ship.  In  a  voyage 
policy  it  is  an  implied  warranty  that  at  the  commencement  of  the 
voyage  the  ship  shall  be  seaworthy  for  the  particuhu'  venture  insured. 
If  the  risk  commences  when  the  ship  is  in  port,  then  she  must  in 
addition  be  reasonably  fit  to  stand  the  ordinary  dangen  of  the  port. 
If  the  voyage  insurea  is  one  in  which  different  degrees  of  peru  are 
to  be  eiKountered,  or  for  which  the  ship  needs  aiffcrant  kinds  of 
outfit  at  different  stages,  then  she  must  be  seaworthy  for  each  stage  at 


>  Lord  Mansfield  expressed  it:  "  The  warranty  in  a  contract  of 
insurance  is  a  condition  or  a  contingency,  and  unless  that  be  per^ 
formed  there  is  no  contract "  {fiibbert  v.  figou,  apnd  ManhaU,  3rd 
ed.,  p.  375)' 


678 


INSURANCE 


fICARINE  INSDlAMd 


its  commencement,  and  the  warranty  will  be  fulfilled  if  she  b  at 
the  beginning  of  each  stage  seaworthy  for  that  stage.  The  warranty 
ol  seaworthiness  is  held  to  be  fulfilled  when  the  ship  is  reasonably 
fit  in  every  respect  to  meet  the  ordinary  marine  dangers  of  the  venture 
insured :  that  is  to  say,  the  mere  loss  of  a  vessel  by  perils  of  the  sea 
is  not  a  proof  of  unseaworthiness  in  the  sense  of  this  warranty. 
The  only  ship  policies  not  subject  to  the  warranty  of  seaworthiness 
are  policies  on  time  (the  reason  given  being  that  there  is  nothing  to 
prevent  a  time  policy  lapsing  and  a  new  one  commencing  when  the 
vessel  is  at  sea  beyond  her  owner's  control  as  to  seaworthiness); 
but  where  the  insured  knowingly  sends  a  ship  to  sea  in  an  unfit  state 
and  a  loss  is  attributable  to  that  unseaworthiness,  the  underwriter 
is  not  liable  for  such  loss.  It  is  not  implied  in  a  pdUcy  on  goods  or 
movables  that  these  goods,  &c,  are  seaworthy,  but  it  is  impued  that 
at  the  bei^ning  of  the  voyage  the  carrying  vessel  b  not  only  sea- 
worthy as  a  ship  but  reasonably  fit  to  cairy  the  goods  to  the  destina- 
tioo  named  in  the  policy. 

When  the  main  points  of  the  preceding  particulars  of  the 
contract  of  insurance  are  sumzoarized  it  may  be  said  that  the 
txansaction  is  (i)  a  contract  of  indemnity  reduced  to  written 
or  printed  words,  (2)  made  in  good  faith,  (3)  referring  to  a  defined 
proportion  or  amount,  (4)  of  a  genuine  interest  in  a  named  object, 
(5)  being  against  contingencies  definitely  C3q>ressedi,  to  which 
that  object  is  actually  exposed,  and  (6)  in  return  for  a  fixed  and 
determined  consideration. 

It  may  happen  by  accident  or  by  design  that  an  insurance 
object  has  been  covered  twice  or  more  times,  and  that  in  con- 
sequence the  sum  of  the  insurance  effected  exceeds  the 
value  in  the  policy  or  the  insurable  value,  if  an  un- 
valued (mlicy  has  been  employed.  This  occurrence 
involves  a  new  set  of  relations  between  the  insured  and  his 
various  underwriters;  the  underwriters  themselves  are  brought 
into  relation  to  one  another.  As  regards  the  insured,  he  may, 
in  the  absence  of  agreement  to  the  contrary,  daim  payment 
from  whomsoever  of  the  underwriters  he  may  select,  but  he  is 
not  entitled  to  receive  in  all  more  than  hb  proper  indemnity. 
Each  underwriter,  whether  hb  policy  be  valued  or  unvalued, 
b  entitled  to  receive  credit  for  his  proper  proportion  of  the  stmi 
obtained  by  the  insured  under  any  other  policy.  If  the  insured 
does  obtain  any  sum  in  excess  of  indenmity,  he  b  regarded  as 
holding  it  in  trust  for  hb  whole  body  of  underwriters.  It  thus 
appears  that  in  case  of  multiple  insurance  each  undenrriter 
b  bound,  as  between  himself  and  the  other  underwriten,  to 
contribute  to  the  loss,  xateably  in  proportion  to  the  amount 
of  hb  liability  under  the  policy;  and  if  any  one  pays  more  than 
hb  proper  share,  he  b  entitled  to  sue  the  rest  for  contribution. 
Should  the  insured  get  any  of  hb  premium  back?  It  would  not 
be  equitable  to  enforce  a  return  from  any  underwriter  who  has 
at  any  time  stood  alone  so  as  to  be  liable  to  the  f  uU  extent  of 
hb  policy;  but  if  overlapping  policies  were  accidentally  effected 
all  at  the  same  time,  the  case  b  rather  different.  Thb  leads  to 
the  general  question  of  return  of  premium.  Such  return  may  be , , 
claimed  under  the  terms  of  the  policy,  in  which  case  the  daim 
for  return  b  simply  the  carrying  out  of  the  agreement  between 
the  parties;  it  may  refer  to  the  whole  or  to  a  part  of  the  intocst 
insured.  But  there  are  other  circumstances  in  which  returns  can 
legally  be  claimed.  For  instance,  it  may  turn  out  that  interest 
insured  by  a  particular  vessd  and  for  a  particular  voyage  is 
never  shipped  in  that  vessd  for  that  voyage;  the  underwriter 
has  in  thb  case  run  no  ri^,  and  therefore  the  o>nsideration  for 
which  he  received  the  premium  totally  faib,  and  the  premium 
b  properly  returnable  to  the  intending  insured,  tmless  there  has 
been  fraud  or  illegality  on  the  part  of  the  insured.  Similarty, 
in  the  case  of  part  of  the  interest  insured  on  a  policy,  if  that  part 
b  distinguishable  in  the  policy  or  by  custom  of  trade.  But  the 
interest  might  have  made  the  voyage  in  the  vessd,  and  the 
intending  insured  might  yet  remain  without  insurable  interest. 
In  thb  case,  in  absence  of  fraud  or  illegality,  and  if  the  policy 
b  not  merely  a  gaming  or  wagering  contract,  the  insured  b 
entitled  to  return  of  hb  premium.  Similarly,  in  the  absence  of 
fraud  or  illegality,  if  the  underwriter  legally  voids  hb  policy  from 
the  beginning  of  the  risk;  as  he  runs  no  risk,  he  recdves  no 
premium.  The  only  cases,  except  those  of  fraud  and  illegality, 
in  which  the  underwriter  can  retain  hb  premium  without  running 
lisk,  are  those  of  risks  underwritten  "lost  or  not  lost/'  and 


arrived  safdy  wxtboot  the  undenrntcs^  knowledge,  in  «^ 
the  underwritei  takes  hb  chance  as  to  the  cooditioa  and  situtn 
of  the  ship  when  he  assumes  the  risk.  But  this  is  pcafusj; 
a  case  of  agreement  that  there  shall  be  no  retura. 

When  the  insured  has  overiosured  en  an  iinvalwd  pcLcr, 
a  proportionate  part  of  the  premium  b  retum&ble.  But  vbse 
double  insurance  has  been  knowin^y  effected  by  the  iasced 
or  any  earlier  policy  has  at  any  time  bociie  the  entire  tbk  or  1 
daim  has  been  paid  on  a  policy  in  xe^wct  of  its  InS  Tahx,  as 
premium  b  returnable. 

The  policy  issued  by  the  underwriter  to  the  iBsored  aoks 
mention  of  certaiti  perib  against  which  the  t««»r^*^^  b  gxu'ri 
and  unless  the  policy  otherwise  provides,  the  uadcmncr  b 
liable  for  any  kss  ptoximatdy  caused.  1^  any  of  these  perJs. 
but  b  not  liable  for  any  loss  not  proximatdy  canaed  fay  a  pea 
insured  agaimrt.  He  b  not  rrayonsiWe  for  any  Iom  <faK  to  '.is 
wilful  misconduct  of  the  insured  but,  imleaB  the  policy  c:^'- 
wise  provides,  he  b  liable  for  any  loss  praximntely  caused  b>  1 
peril  insured  against  even  thon^  it  woold  not  fanirc  »>«rpww^J 
but  for  the  misconduct  or  n^Mgence  of  master  or  ovw.  N\r  s 
he  reqwn^ble  for  any  loss  caused  by  delay,  ■'>*>'*-cP»  the  dehy 
be  caused  by  a  poil  insured  against;  nor  for  ordinafy  war  vA 
tear,  ordinary  leakage  or  breakage,  inherent  vice  or  «-***'«^>*  d 
objects  insured,  loss  from  rats  or  vennia,  or  injioy  to  max^saej 
not  proximatdy  caused  by  sea-peiils. 

LoMes  are  divided  into  "  total  **  and  "  paitiaL'*  A^toc^kw 
may  be  (i)  actual,  or  (3)  coostnictive;  aad  aa  ia 

total  loss  covers  the  insured  against  both,  ttoless  a  diffi . 

intentioo  appears  from  the  terms  of  the  pottcy.  It  is  aa 
"  actual "  total  loss  when  the  object  inaored  »  deatroyed  *^ 
or  damaged  so  as  to  ^ease  to  be  of  the  deaominatioo  of  soods  to  *tx2 
it  belonnd  when  insured,  or  when  the  iasiwed  ia  irrecrievabh  i^ 
prived  <»  the  pcoperty  insured.  In  the  case  of  aa  actaal  cocai  >a 
no  notice  of  aoandonment  need  be  p^vea.  Ia  the  case  of  a  bke^ 
ship  after  the  lapse  of  a  reasonable  tune  withoat  ar— ,  aa  "  actsai  * 
total  loss  may  be  presumed.  There  b  a  **  ooaatractive  "  tocsl  ^sa 
when  the  interest  msured  has  been  abaadoned  oa  accoaai  irf  v^u 
appears,  inevitable  actual  total  loss,  or  because  the  coat  of 
such  loss  would  caoeed  the  value  after  such  expend 
ship  or  merchandise  b  ia  such  a  positioo  that  recoi<ta 
the  cost  of  recovery  would  exceed  the  value 
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structive  total  loss:  likewise  in  the  case  of  a  rtsmstiil  j^a.  <  -rt 

cost  of  repair  would  exceed  the  repaired  valae  of  the  Aagi.     - 

making  the  estimate  of  cost  of  repairs  no  dednctioa  ia  to  be : 

the  share  of  them  payable  in  general  avenge  by 

but  account  b  to  be  taken  of  the  cost  of  later 

and  of  the  ship's  proportion  of  any  later  |p»efal 

for  damaged  goods,  there  b  coastmctxve  total 

repair  and  of  forwarding  to  dcatinatioa  emeed 

The  insured  may  dther  treat  constructive  total  loss  aa  a 

or  as  an  actual  total  loss,  in  which  latter  case  he 

hb  insured  interest  to  the  underwriter.    If  be  ^myittei  to 

abandon  he  must  give  notice  of  abandaement.  else  he  miS 

recover  only  for  a  partial  Iosbl   Thb  notice  may  be  whdiy  cr  psrS 

written  or  oral,  and  in  any  terms  if  only  they  ««»«ftratf  the  w*r—  *! 

to  transfer  unconditionafly  all  interest  to  the  aada-writxr.    T'c 

refusal  of  abandonment  by  the  underwriter  doe 

assured's  r^hts.    Abandonment  may  cither  be  _ 

by  the  umferwriter  or  may  be  impfied  Cram  his  <-«7tdwrt-  fas: 

mere  silence  does  not  imply  aooeptance.    When  aotice  b  acrrr" .- 

abandonm^t  b  irrevocaSle.  '  Notice  may  be  waived  by  the  «=:  •- 

writer.    Notice  is  unnecessary  wbeie,  when  the  skws  ccache  v. 

insured,  there  would  be  no  benefit  to  the  underwrixer  2  aooce  «--* 

{[iven  to  him.  On  valid  abandonment  the  uaderwijtcr  ade^as    :■ 

mterest  of  the  insured  in  the  subject  insured,  or  what  rboiss  -  ■' 

and  all  inddental  proprietary  li^ta,  «.|.  in  the  case  «f  a  ^  r  "^    » 

entitled  to  any  f  mgbt  in  the  course  01  bdng 

earned  by  her  8ubsa;)uent  to  the  aoddent  causis 

expenses  incurred  after  the  accident;  aad  if  the 

account,  the  underwriter  b  entitled  to  reaaoaahle 

place  of  casualty  to  destination. 

Anv  loss  other  than  a  total  loss,  aa  defined  aad  dtajlat!  x>  >■ 
-b  a     partial  '*  Iosbl    Aa  such  are  dassed  geaeia]  avenge,  m.^-^^ 
charges,  particular  average,  particobr  charges.    ''Groenl        _ 
average      b  really  an  outlying  bnach  of  the  law    cf        ^^ 
affreigtitment  (see  Avekacb  and  ArFancBTiccsrr/'  ies        ^^ 
connexion  with  insurance  b  merely  seooodary.  ari«m  ;«i^  <f  '  r 
underwriter's  omtract  to  pay  losses  geaecaJly  aad  tb^   »^    - 
liability  in  accordance  with  definite  pravisioiB  of  tl^ 
extraordinary  sau:rifice  or  expenditure  volaatai^  aad 
reasonably  made  in  a  moment  of  peril  in  order  to  pi'uu'is 
all  the  property  in  the  venture,  as  a  general 
and  the  loss  anaiag  therefrom  b  a  general 
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on  whom  it  falb  is  entitled  to  a  rateable  oontnbtttion  from  the  others. 
These  rateable  contributions  are  repayable  by  the  respective  under- 
trriters  subject  to  the  special  provisions  of  their  poliaes,  unless  the 
sacrifice  or  expenditure  was  made  to  avert  a  peril  not  covered  by  the 
policies,  when  there  is  no  liability.  The  party  wiginally  incurring 
a  general  average  sacrifice  may  recover  irom  his  underwriter  the 
whole  loss  without  havii^  enforced  his  right  <A  contribution  from  the 
others  concerned  in  the  venture.  When  ship,  freight  and  ougo,  or 
any  two  o(  them,  bdcMig  to  one  person,  the  underwriter's  liability 
is  detcnnined  aw  if  these  interests  were  each  owned  by  separate 
pervons.  "  Salvage  charges  "  are  the  charges  recoverable 
under  maritime  law  by  a  salvor  independently  of  contract : 
if  incurred  in  averting  perils  insured  against',  and  if  not 
otherwise  provided  in  the  policy,  they  are  recovered  as  a  loss  from 
these  perils.  The  cost  of  sunilar  services  of  the  insured  or  his  agents 
or  hired  employees  are  recovered  aw  a  general  average  loss  when  the 
codt  fulfils  the  character  of  general  average  expenditure,  or  in  all 
other  cases  as  "  particular  charges."  Thus  all  expenses 
by  or  on  behalf  of  the  insured  to  save  or  preserve  the 
interest  insured  are  either  general  avera^,  salvage  charges 
or  particular  charges.  Particular  charges  are  not  tncluded  in  "  par- 
ticular average,"  which  may  now  be  defined  as  a  partial  loss 
of  the  subject  insured,  caused  by  a  peril  insured  against,  and  not 
being  a  general  average  loss. 

The  nature  of  the  liability  for  loss  of  the  underwriter  having  been 
determined,  it  remains  to  fix  its  extent,  or  in  other  worcu  the 
"  ■Bcs**!!^  of  indemnity  ";  eacn  underwriter  bears  that 
mfuHS^  proportion  of  the  loss  whidi  his  subscription  bears  in  the 
^T"***  case  of  a  valued  poUcy  to  the  insured  value,  and  in  the  case 
**^'  of  an  unvalued  poUcv  to  the  insurable  value.    In  the  case 

9f  a  total  loss,  the  measure  01  indemnity  is  the  sum  fixed  by  the 
pohcy  if  valued,  or  the  insurable  value  of  the  object  insured  if  the 
y-jhcy  be  unvalued.  When  the  insured  fails  in  an  action  for  total 
a!-.>>.  be  is  not  precluded  from  recovering  a  partial  loss  if  the  policy 
n>urcs  him  against  partial  loss.  In  the  case  of  damage  to  a  ship  not 
ir.iounting  to  a  total  loss  the  insured  is,  subject  to  tne  terms  of  his 
>>Itcy,  entitled  to  recover  the  reasonable  cost  of  repairs  less  customary 
leiluctions,  but  not  exceeding  for  any  one  casualty  the  sum  insured. 
[f  t  he  repairs  are  only  partial  he  u  in  addition  enritled  to  an  allowance 
or  unrepaired  damage,  but  the  aggregate  must  not  exceed  the  cost  of 
»fnplete  repairs,  less  custoroatry  deductions.  If  the  damaged  ship 
las  neither  been  repaired  nor  sold  during  the  risk,  the  insured  is 
tntitied  to  reasonable  depredation  but  not  exceeding  the  reasonable 
:o«t  of  repairs,  less  customary  deductions.  As  regards  freight,  the 
indcrwriter's  liability  for  partial  loss  is,  subject  to  the  terms  of  the 
¥>Iicy,  the  proixMtion  of  the  policy  value,  or  (in  case  of  an  unvalued 
ynlicy)  of  the  insurable  value,  which  the  freight  lost  bears  to  the 
V  hole  freight  au  risk  of  the  insured  under  the  policy.  When  there  u 
uhility  under  a  policy  for  total  Ion  of  part  <»  the  goods  insured  its 
mount  is  determinea  iw  follows:  on  an  unvalued  policy,  it  is  the 
mvurablc  value  of  the  portion  lost,  iwcertained  as  in  case  of  total  loss; 
m  a  valued  policy,  it  is  the  proportion  of  the  sum  insured  which  the 
auirable  value  01  the  portion  lost  bears  to  that  of  the  whole.   Subject 

0  any  express  provision  of  the  policy,  when  goods  are  delivered  at 
le»cination  damaged  throughout  or  in  part,  the  liability  is  for  the 
a  me  proportion  of  the  sum  insured  (or,  in  an  unvalued  policy,  of 
he  insurable  value)  that  the  difference  between  gross  sound  and  gross 
amaged  values  at  destination  bears  to  the  gross  sound  value  there. 
»r'Ms  sound  >^ue  means  the  wholesale  price  including  freight, 
inding  charges  and  duty;  gross  damaged  value  means  the  actual 
irice  obtai  ned  at  a  sale  when  all  charges  on  sale  are  paid  by^  the  sellers, 
n  caw  of  goods  customarily  sold  in  oond,  the  bonded  price  is  taken 
9  be  the  gross  value.  When  different  kinds  of  property  are  insured 
nder  a  single  valuation,  that  valuation  is  apportioned  over  them 

1  proportion  to  the  respective  insurable  values  tney  would  have  on  an 
n%  .-ilued  policy,  but  when  the  prime  cost  cannot  oe  ascertained  the 
1  vision  is  inaae  over  the  net  arrived  sound  values  of  the  different 
i  mis  of  pvopcrty.  The  liability^  for  general  average  contribution  and 
il  \  aye  charges  is,  for  anything  insured  for  its  full  contributing  value. 
If  full  amount  of  the  contrwution;  but  in  case  of  insurance  not 
rtaining  the  fuB  oontributiiw  value  there  is  a  reduction  in  proportion 
>  tbe  under  insurance;  and  where  a  partunilar  average  is  payable 
n  the  contributing  goods,  its  amount  roust  be  deducted  from  the 
t'ured  value  when  Uie  underwriter's  liability  is  being  ascertained.' 
n  policies  coverir^  liabilities  to  third  parties,  the  measure  <^ 
Klcmnity,  subject  to  the  condition  of  the  policy,  is  the  amount  paid 
r  payable  to  the  third  party.  When  property  is  insured  "  free  of 
srticular  average  "  (f.p.a.),  then  unless  the  policy  is  aprportionable, 
,.  jUive,  there  is  no  hability  for  loss  of  part  with  exception  of  loss  of 
irt  occasioned  by  a  general  average  sacrifice,  but  there  is  liability 
rr  total  loss  of  an  apportionable  part.    The  underwriter  on  f.p.a. 

terms  a  CaUe  for  salvage  charges.  particuUr  charoes  and 
P.A.  charges  incurred  under  the  "  sue  and  labour  "  clause  of 
the  (wlicytoavert  a  loss  insured  against.  Unless  otherwise 
provided  in  the  policy  when  goods  are  insured  f.p.a.  under 
certain  named  percentage,  a  general  average  loss  cannot  be  added 
»  a  particular  average  loss  to  make  up  the  specified  percentage; 
jr  may  particular  cnarges  nor  the  expenses  of  ascertaining  and 
rovins  the  loss:  in  fact  only  the  actual  loss  suffered  by  the  object 
may  be  taken  into  aicoount  ^The  engagement  evidenced  by 


ra. 


the  "  sue  and  labour  "  clause  of  a  policy  Is  regarded  as  supplementary 
to  the  contract  of  insurance,  and  the  expenses  incurred  under  it  are 
recoverable  from  the  underwriter,  even  if  he  has  paid  a  total  loss  or 
has  insured  the  goods  f.pwa.  with  or  without  any  franchise  being 
specified.  General  average  losses  and  contributions  are  not  "  sue 
and  labour  "  expenses,  nor  au«  salvage  chJarges,  as  defined  above. 
The  expenses  01  averting  a  loss  not  covered  by  the  policy  cannot 
be  recovered  under  the  "sue  auxl  labour"  dause.  The  Marine. 
Insurance  Act  specially  declares  that  "  It  is  the  duty  of  the 
insured  and  his  agents,  in  all  cases,  to  tadce  such  measures  as 
may  be  reasonable  for  the  purpose  of  averting  or  minimixiug  a 
loss. 

Unless  otherwise  provided,  and  subject  to  the  provisions  of  the 
law,  the  underwriter  is  liatde  for  successive  losses,  even  though 
their  aggregate  amount  exceeds  the  sum  insured.  But  where,  un<wr 
one  poucy,  an  unrepaired  or  uncompensated  partial  loss  u  followed 
by  a  total  loss,  tbe  insured  can  only  recover  the  total  loss.  These 
provisions  do  not  affect  the  underwriter's  liability  under  the  "  sue 
and  labour  "  dause,  for,  as  explained  above,  the  sue  and  labour  " 
clause  is  a  contract  supplementary  to  the  insurance  contract  con- 
tained in  the  policy. 

The  payment  of  a  total  loss  of  the  whole  or  of  an  appoftionable 
portion  of  the  object  insured  entitles  the  underwnter  to  take 
over  tbe  insured's  interest  in  all  that  remains  of  the 
same,  the  underwriter  becoming  subrogated  to  all  the 
rights  and  remedies  of  the  insured  in  and  regarding 
the  interest  insured  aw  from  the  time  of  the  acddent  oe> 
casioning  the  loss.  The  payment  of  a  partial  loss  gives  Uie  under* 
writer  a  similau'  subrogation  but  only  m  so  f au"  as  the  insured  has 
been  indemnified  in  acoordanoe  with  law  by  such  payment  for  the 
loss. 

In  case  of  double  (or  multiple), tnsuraiure  each  underwriter  is 
bound  to  contribute,  as  between  himself  and  the  other  underwritersi 
ratcably  to  loss  in  proportion  to  the  amount  for  which 
his  poucy  makes  nim  liable  |  for  iany  excess  of  this 
amount  he  may  maintain  action  against  the  coinsurers 
and  may  obtain  the  same  remedy  as  a  surety  who  has  paid  more  than 
his  proportion  of  a  debt. 

Where  the  object  is  insured  for  leas  than  the  insurable  value,  as 
diefined  above,  the  insured  is  deemed  to  be  his  own  underwriter  for 
the  balance. 

Recent  extensions  of  marine  Insuranoe  in  England  have  mostly 
been  in  the  direction  of  giving  to  shipowners  protection  againai 
liabilities  to  third  parties.  Tte  first  addition  was  the 
running  down  clause  (r:d.c)  by  which  underwriters  take 
burden  of  a  proportion,  usuailly  throfr^uarters,  of  the 
damage  inflicted  on  other  vessels  by  collision  for  which  the  insured 
vessd  is  hdd  to  blame.  The  rapid  increase  in  the  use  and  rise  of 
steamships  was  accompanied  by  an  equally  rapid  increase  in  the 
fre<)uency  of  collisions  at  sea.  tending  to  make  the  shipowner  desirous 
of  insuring  himself  against  the  balance  of  his  collision  liability,  and 
against  whatever  other  liabilities  to  third  parties  might  be  imposed 
upon  him.  There  was  a  hesitation  on  the  part  of  undervrriters  to 
meet  these  wants,  and  the  result  is  that  in  Great  Britain  most 
liability  insurances  are  effected  in  mutual  insuranoe  sodeties.  The 
insurance  of  such  liabilities  is  perhaps  simpler  in  Great  Britain 
than  in  other  countries,  as  the  amount  for  which  a  shipowner  can 
be  liable  is  limited  by  law,  although,  of  course,  none  but  English 
tribunals  are  bound  by  that  law.  A  new  and  extensive  set  of 
liabilities  has  been  thrown  on  shipowners  by  the  Workmen's  Com* 
pensation  Act  of  1906;  the  liabilities  in  tnis  case  vary  with  the 
wages  of  the  workmen  concerned.  Another  interesting  dass  of 
insurances  has  recdved  much  attention,  namely,  those  against  the 
risks  of  capture,  seizure  and  detention  by  a  hostile  power, 
generally  described  briefly  as  war  risks.  But  the  difficulties  con- 
nected with  such  risks  probably  lie  more  in  determining  the 
legal  position  of  the  owners  of  tne  property,  and  the  obligations 
under  which  they  lie,  than  in  settling  tnose  of  their  underwriters. 
Such  questions  concern  blockad€t  contraband,  domiciU,  nationaliiy, 
neutrafUy,  &c 

The  usual  procedure  in  the  offer  and  acceptance  of  a  risk  b  aw 
follows:  The  intending  insured  (prindpal  or  broker)  offers  the 
risk  by  showing  to  the  underwriter  a  brief  description  of 
the  venture  in  question,  called  in  Great  Britain  a  slip,  in 
America  an  application.  The  underwriter  signifies  his 
acceptance  of  tne  whole  or  of  a  part  of  the  value  exposed  to  perils 
by  signing  or  initialling  the  slip,  putting  down  the  amount  for  which 
he  accepts  liability.  Or  he  may  sign  and  issue  to  the  insured 
(prindpal  or  broker)  a  similar  document  made  out  in  his  own  ofllice, 
called  a  covering  note  or  insurance  note.  These  documents  are 
simply  first  sketches  of  the  contract,  mlmoires  pour  servir,  so  im- 
perfect that  they  can  be  explained  only  in  conjunction  with  the 
contract  in  its  completed  form  (the  policy).  In  America  it  u  not 
at  all  rare  for  insurances  to  be  effected  through  applications  alone 
without  any  policy  existing.  In  Great  Britain  the  existence  of  a 
policy  is  essential,  slips  and  covering  notes  being  merely  provisional 
agreements,  binding  in  honour  only,  to  issue  polides  on  certain  terms 
and  conditions  on  receipt  of  the  necessary  information.  One  reason 
for  insisting  on  a  policy  bdng  issued  for  every  risk  is  that  a  means 
of  raising  revenue  by  stamp  taxes  is  thus  created.     In  Great 
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Britain  ttie~  stamp  duties  under  the  Stamp  Act  1891  are  as 
follows: — 

Where  the  premium  does  not  exceed  }%  of  the 
amount  insured id. 

Where  the  premium  exceeds  }%  of  amount  insured  >-!• 
(a)  On  any  voyage,  per  £100  or  per  any  fractional 

part  of  £100 id. 

(6)  For  any  time  not  exceeding  six  months,-  per , 

£100,  &C.,  as  above . '    jd. 

(0  For  any  time  exceeding  ttx  months,  and  not 

exceeding  twelve  months,  per  £100,  &&,  as  '■  - 

above '  .      .      .      .      6d. 

In  ooosequeoce  of  this  regulation,  no  time  policy  can  be  issued  for 
a  period  exceeding  twelve  months.  Policies  or  certificates  of  in- 
.surance  coming  from  abroad  are  subject  to  the  same  duties,  which 
should  be  paid  within  ten  days  after  receipt  in  the  Umted  Kingdom. 
The  shortness  of  the  time  allowed  for  stamfnag  often  prevents 
payment  of  the  tax.  These  stamp  regutadons  are  very  troublesome, 
and  produce  only  a  comparatively  inagnificant  revenue.  On  small 
premium  insurances  the  tax  u  so  excessive  that  it  drives  business 
out  of  the  countiy.  A  uniform  tax  per  policy  has  been  several  times 
suggested,  but  tnese  proposals  have  not  yet  been  accepted  by  the 
Treasurv. 

The  documents  required  to  establish  a  daim  for  total  loss  are: 
(i)  Protest  of  master.  (3)  Set  of  bills  of  lading  (endorsed  if  neces- 
sary, so  as  to  be  available  to  the  underwriter).  (3)  Policy  or  oertifi* 
cate  of  insurance  (endorsed  if  necessary).  (4)  In  the  Umted  States: 
Statement  of  loss  in  detail.  In  the  Umted  States  certified  copies  of 
Nos.  (i),  (2),  and  (3)  are  taken ;  but  as  none  of  these  copy-dociiments 
can  trensfer  possession  to  the  .underwriter,  there  is  necessary  for 
that  purpose  another  document,  viz.  (5)  Bill  of  sale  and  abandon- 
ment with  subrogation  to  undcrwritei^-that  is,  an  assignment  of 
all  interest  to  the  underwriter.  In  the  absence  of  the  fvU 
set  of  bills  of  lading,  a  similar  document  should  be  taken  in  Great 
Britain,  especially  in  all  cases  in  which  salvage  operations  are  likely 
to  be  undertaken.  Such  a  document  handed  to  a  salvage  association 
or  a  manager  of  salvage  (whether  acting  for  shipowner  6r  for  under- 
writer) settles  the  ownership  of  salved  goods,  and  ensures  that  any 
claim  for  Salvage  expenses  will  be  sent  directly  to  the  underwriter. 
Thu  is  from  the  insured's  pmnt  of  view  desirable,  and  it  greatly 
simplifies  the  management  of  salvage  cases.  As  a  cUim  for  total 
loss  cannot  extend  beyond  the  full  amount  injured  in.  the  policy, 
it  follows  that  the  documents  required  to  substantiate  such  a  claim 
must  be  supplied  to  the  underwriter  free  oi  chaii^. 
'  For  the  substantiation  of  a  claim  for  particular  average  the 
following  documents  are  required:  (i)  Protest  of  master  or  log- 
book. (2)  Set  of  bills  of  lading:  (cargo  claims).  (3)  Policy  or 
certificate  of  insurance  (endorsed  if  necessary).  (4)  Certified  state- 
ments in  detail  of  actual  cash  value  at  destination  of  goods  in 
damaged  state,  all  char^  paid..  Certified  statements  in  detail  of 
sound  value  at  destination  of  goods  on  same  day,  all  charges  paid. 
Or  original  vouchers  of  costsrofrepair  ctf  ship,  all  discounts,  rebates, 
allowrancea  and  returns  deducted.  (5)  In  the  United  States, 
subrogation  to  underwritere  of  damaged  goods^ 
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IflTAOUO  (an ItaL  word,  from  hOa^iort,  to incb^cst i8to\ 
a  form  of  engraving  or  carving,  in  whidi  the  pattern  or  des^a  ^s 
sunk  below  the  surface  of  the  material  thus  ueatcd,  opposed 
to  "cameo"  ot  *' rdievo "—carving  or  cngraviog  where  the 
deagn  is  raised.  Inta^j^  is  thus  applied  to.  iacked  gram,  is 
cameo  {q.v.)  to  gems  cut  in  relief  (see  Gems). 

IMTELLBCT  (Lat.  vUeOeOut,  from  imUSiiere,  Co  nmkntai^r.. 
the  general  term  for  the  mind  in  referenoe  to  its  c^Mdty  i« 
knowing  or  imderstanding.    It  is  very  vaguely  vatd  in  casaoQ 
language.    A  man  is  described  as  "intellectual*'  geaeni:/ 
because  he  b  occupied  with  theosy  and  gxiaciplcs  rather  \kti 
with  practice,  often  with  the  further  implicatioo  that  fais  ibeeaa 
are  concerned  mainly  with  abstract  matten:  be  is  aHodt  fsa 
the  world,  and  especially  is  a  man  of  txaining  mad  coltuze  u^ 
cares  little  for  the  ordinary  pleasures  of  sense.    "  InteSect  *  b 
thus.distinguished  from  **  intellige&oe  "  by  tbe  fidd  of  its  opes- 
dons,  **  intelligence "  being  used  in  tbe  practical  spbei  iar 
readiness  to  graq|>  a  atoation.    (The  employment  of  tbie  word  s 
a  synonym  for  "  news  "  is  mere  journalese;  sacb  pbraes  a 
"  Intdligence  Department "  in  connexion  wilii  newspapeo  ari 
public  offices  are  more  justifiable.)  Inphiksopby  tbe,*'tnte&.':  * 
is  contrasted  witb  the  senses  and  the  will;  it  sifts  attd  coabba 
sense-9ven  data,  which  otho'wise  would  be  only  saaaesexy, 
lasting  practically  only  as  long  as  the  stimuli  continued  to  oprr  & 
It  thus  Includes  tbe  cognitive  processes,  and  is  tbe  soorct  d  J 
real  knowledge.    Various  attempts  have  been  nwdc  to  cimv 
the  use  of  the  teon,  e.g,  to  the  higher  regions  of  knowfedgt  e> 
tirely  above  tbe  region  of  sense  (so  Kant),  or  to  concer-:^ 
processes;  but  no  agreement  has  been  readied.    "  InteUecDrc  " 
(fe.  the  process  as  exposed  to  tbe  capacity)  has  simaariy  bes 
narrowed  {e.g.  by  Professor  James  Ward)  to  tbe  spiieie  of  o 
cepta;  other  writers,  however,  give  it  &  nxucb  wider  oeuras. 
"  Intellectualism  "  is  a  term  given  to  any  system  irtdcb  cB?hs> 
sizes  the  cognitive  function;  thus  aesthetic  inteBectiuliss  a 
that  view  of  aesthetics  whidi  subordinates  the  sensual  guLSo 
tion  or  tbe  delight  in  puidy  fonnal  beauty  to  what  naqr  he 
called  the  ideal  contenL 

mTELUOENCB  IN  AMIHALS.*  Professor  G.  J.  Roesaes, 
in  bis  work  on  Animal  InUUigence  (1881),  nsed  the  tens  "  '.> 
teTligmcft  "  as  syncmymous  with  **  reason,"  and  defixtfd  k  a 
follows:  "Reason  or  intelligence  is  the  fiiculty  ^rbidi  s  cao- 
ccrned  in  the  intentional  adaptation  of  means  to  ew^  k 
therefore  implies  the  consdous  knowledge  of  tbe  rdatioo  hers .  .2 
means  empbyed  and  ends  attained,  and  may  be  taadsti  3 
adaptation  to  circumstances  novd  alike  to  tbe  ezperienfr  at  i:^ 
individual  and  that  of  tbe  sptdts."  Tbcxe  is  here  some  aasbir-  ^ 
as  to  the  exact  psychological  significance  of  the  words  "  i=:r> 
tional  adaptation"  and  of  the  phrase  "conscioBS  kiscwiejp 
of  the  relation  between  the  means  employed  and  tbe  e:^ 
attained."  A  chick  a  day  or  two  old  learns  to  leave  oBtoac^  > 
nauseous  cateipiUars,  and  Romanes  would 
regarded  this  as  a  case  of  intdligent  profiting  by 
but  how  far  there  is  intentional  adaptation  and  whether 
chick  has  conscious  knowledge  of  the  relation  of  means  to  er 
is  doubtful,  and,  to  say  the  least  of  it,  <^)en  to 


Ceorge  Mivart,  the  acute  dialectical  opponent  of  Kosa 
denied  that  animals  axe  capaUe  of  tbe  eserdae  of  reaac:  " 
inteUigence.    He  urged  that  according  to  traditioQal  rk^t 
reason  should  denote  and  include  aU  intcDectnal  pertep:^'? 
whether  it  be  direct  and  intuitive  or  indirect  and  isfcrrc  1 
(sensu  strido),  and  contended  that  under  neither  head  are  tc  . . 
included  the  sensuous  perceptions  and  merely  pcactical  infeRr ' 
of  animals.    Wasmann,  who  argues  on  similar  gronnds.  tc;^~ 
such  behaviour  as  that  of  tbe  chicken  as  instinctive  la  tie  v- . : 
sense  (see  Instinct)  and  not  intelligent;  man  alone,  be  ocsi:- 
is  intelligent,  that  is  to  say  has  the  power  of  pcircrvbf 
relations  of  concepts  to  each  other,  and  of  drawix^  corc^ 
therefrom.    It  is  dear  that  the  discussion  largely  tcras  ce 
definition  of  terms;  but  more  than  this  lies  bebxsd  &      f    ^ 
Mivart  and  Wasnumn  are  emphatic  in  their  asserticss  >  - 
instinctive  modes  of  behaviour  in  the  wider  sense  or  the  ^c=:^. 
*  For  a  discasabn  of  human  intelUgenoe.  see  PSTCwn;  otiT. 
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percq>tloos  and  pnctical  inferences  of  animals  differ  funda- 
mentally in  kind  from  the  rational  or  intelligent  conduct  of 
human  folk,  and  that  by  no  conceivable  process  of  evolution 
could  the  one  pass  upwards  into  the  other. 

Wasmann  regards  the  inclusion  of  those  activities  which 
result  from  sense-experience  under  the  term  "intelligence" 
as  pseudo-psychological.  To  modem  psychologists 
of  standing  wc  must  therefore  turn.  Under  the  head- 
ing "  Intellect  or  Intelligence,"  in  the  Dictionary  of 
Philosophy  and  Psychology,  G.  F.  Stout  and  J.  Mark 
Baldwin  say:  "  There  is  a  tendency  to  apply  the  term  intellect 
more  eq)edally  to  the  capacity  for  conceptual  thinking.  This 
does  not  hold  in  the  same  degree  of  the  connected  word  intelli- 
gence. We  speak  freely  of '  animal  intelligence/  but  the  phrase 
*  animal  intellect '  is  unusual.  However,  the  restriction  of  the 
term  to  conceptual  process  is  by  no  means  so  fixed  and  definite 
as  to  justify  us  in  including  it  in  the  definition."  With  respect 
to  the  word  intellection  again:  "  There  is  a  tendency  to  restrict 
the  term  to  conceptual  thinking.  Ward  does  so  definitely  and 
consistently.  Croom-Robertson,  on  the  other  hand,  gives  the 
word  the  widest  possible  af^lication,  making  it  cover  all  forms 
of  cogm'tive  process.  On  the  whole,  if  the  term  is  to  be  employed 
at  all,  Robertson's  usage  appears  preferable,  as  oonesponding 
better  to  the  generality  of  the  words  intellect  and  intelligence." 
It  does  not  seem  to  be  pseudo-psychological,  therefore,  to  apply 
the  term  intelligence  to  the  capacity,  unquestionably  possessed 
by  animals,  of  profiting  by  sensory  experience.  The  present 
writer  has  suggested  that  the  term  may  be  conveniently  restricted 
to  the  capacity  of  guiding  behaviour  through  perceptual  process, 
reserving  the  terms  intellect  and  reason  for  the  so-called  faculties 
which  involve  conceptual  process.  There  are,  however,  jidvan- 
tages,  as  Stout  and  Baldwin  contend,  in  employing  the  word 
in  a  somewhat  wide  and  general  sense.  It  is  probably  best 
for  strictly  psychok>gical  purposes  to  define  somewhat  strictly 
perceptual  and  conceptual  (or  ideational)  process  and  to  leave 
to  intelligence  the  comparative  freedom  of  a  word  to  be  used  in 
general  literature  and  therein  defined  by  its  context.  It  may  be 
helpful,  however,  to  place  in  tabular  form  the  different  uses 
above  indicated: — 


Peruptnal  Process. 

1.  Instinct  (wtderienae). 

2.  Scnse-peroepcioD 


4.  IntcUtgcnce. 


Intelligence 


CoHceptual  Process. 

Intelligence  («.{.  Wasmann). 
Inteiligenoe  {e.g.  Mivart). 

(e.g.  Stout  and  Baldwin). 
Intellect  and  Reason 
{e.g.  Lloyd  Morgan). 


From  this  table  it  may  be  seen  at  a  glance  that,  with  such 
divergence  of  usage,  the  application  of  the  word  "  intelligent  " 
to  any  given  case  of  animal  behaviour  has  in  itself  little  psycho- 
logical significance.  If  the  psychological  status  of  the  animal 
is  to  be  seriously  discussed,  ihe  question  to  be  answered  is  this: 
Arc  the  observed  activities  explainable  in  terms  of  perceptual 
process  only,  or  do  they  demand  also  a  supplementary  exercise 
of  conceptual  process  ?  Granting  that  they  are  intelligent  in 
the  broad  acceptation  of  the  word,  are  they  only  perceptually 
inlelh'gent  or  also  conceptually  intelligent  ? 

It  would  require  more  space  than  is  at  our  command  to  make 
the  distinction  which  is  drawn  by  those  who  use  these  terms  clear 
and  distinct;  but  enough  may  perhaps  be  said  to 
enable  the  general  reader  to  grasp  the  salient  points. 
It  will  be  convenient  to  take  a  concrete  case.  A  chick 
in  the  performance  of  its  truly  instinctive  activities  pecks  at 
all  sorts  of  small  objects.  In  doing  so  it  gains  a  certain 
amount  of  initial  experience.  Very  soon  it  may  be  observed 
t  hat  some  grubs  and  caterpillars  axe  seized  with  avidity  whenever 
occasion  offers;  while  others  are  after  a  few  trials  let  alone. 
Broadly  ^leaking,  we  have  here  intelligent  selection  and  rejection. 
Psychologically  interpreted  what  is  believed  to  take  place  is 
somewhat  as  fdk>ws.  Each  grub  or  caterpillar  affords  a  visual 
impresakm  or  sensation.  This  as  such  is  just  a  presentation  to 
«ight  and  nothing  more.  But  in  virtue  of  previous  experience 
It  sugsests  what  was  formerty  presented  to  consciousness  in 


that  experience.  It  has  meaning.  An  impresaton  which  carries 
meaning  begotten  of  previous  experience  is  raised  to  the  level 
of  a  percept;  and  behaviour  which  is  influenced  and  guided 
by  such  percepts,  that  is  to  say  by  impressions  atid  the  meaning 
for  behaviour  they  suggest,  is  the  outcome  of  perceptual  process. 
If  a  dog  learns  to  open  a  gate  by  lifting  the  latch,  this  may  be 
due  to  perceptual  process.  Through  previous  experience  the 
sight  of  the  latch  may  suggest  meaning  for  practical  behaviour. 
His  action  may  be  simply  due  to  the  fact  that  the  visual  presenta- 
tion has  been  directly  associated  with  the  appropriate  bodily 
activities,  and  now  by  suggestion  reinstates  like  activities;  he 
may  not,  though  on  the  other  hand  he  may,  exercise  ^^ 
conceptual  thought.  Let  us  suppose  that  the  chick  ^^taal 
which  selects  certain  caterpillars  and  rejects  others  pnetae, 
does  form  concepts.  What  does  this  imply  from  the 
standpoint  of  psychology  ?  Stout  and  Baldwin  define  concept 
tion  as  the  "  cognition  of  a  universal  as  distinguished  from  the 
particulars  which  it  unifies.  The  universal  apprehended  in 
this  way  is  called  a  concept."  If  then  the  chick  apprehends 
the  universal  "  good-for-cating  "  as  exemplified  in  the  particular 
maggot,  and  the  maggot  as  a  concrete  case  of  the  abstract  and 
universal  "  good-for-eating,"  it  has  a  capacity  for  conceptual 
thought.  "  There  is  one  point  in  our  definition,"  say  Stout  and 
Baldwin,  "  which  requires  to  be  specially  empbasiaed.  Concep- 
tion is  the  cognition  of  a  universal  as  distinguished  from  the 
particulars  which  it  unifies.  The  words  "  as  distinguished  from  " 
are  of  essential  importance.  The  mere  presence  of  a  universal 
element  in  cognition  does  not  constitute  a  concept.  Otherwise 
all  cognition  would  be  conceptual.  The  simplest  perception 
includes  a  universal.  .  .  .  The  universal  must  be  apprehended 
in  antithesis  to  the  particulars  which  it  unifies.  "  The  general, 
or  in  technical  phraseology,  the  universal  characteristic  "  good- 
for-eating  "  is  present  in  all  that  the  chick  practically  finds  to 
be  edible;  but  the  chick  may  just  eat  the  nice  caterpillars  without 
thinking  for  a  moment  of  edibility. 

Few  would  dream  of  contending  that  the  chick  a  few  days 
old  is  capable  of  conceptual  thought.  Naive  perceptual  process 
pretty  obviously  suffices  lot  an  explanation  of  the 
behaviour  of  the  little  bird.  But  so  too,  it  may  be 
said,  does  it  suffice  for  the  explanation  of  much  of  the 
practical  behaviour  of  men.  If  a  great  number  of  the  actions 
of  animab  are  only  perceptually  intelligent,  so  too  are  a  great 
number  of  the  actions  of  men  and  women.  This  is  unquestionably 
the  case;  and  it  serves  to  bring  out  the  distinction  in  value 
which  may  be  assigned  to  the  percept  and  the  concept  respect- 
ively. The  value  of  the  percept  is  for  simple  direct  practical 
behaviour;  the  value  of  the  concept  a  for  the  elaboration  of 
systematic  knowledge.  Any  given  impression  may  have  meaning 
for  behaviour  in  a  given  situation  which  is  like  that  which  has 
previously  developed  in  a  certain  manner;  but  it  may  also  have 
significance  for  the  interpretation  of  such  situations  in  a  con- 
ceptual scheme  of  thought.  The  sight  of  the  sage-bkissom 
may  have  meaning  for  the  bee  which  has  sucked  the  sweets 
contained  in  such  flowers;  the  sight  of  the  bee  in  this  situation 
may  have  significance  for  scientific  interpretation  as  an  example 
of  the  fertilization  of  flowers  by  insects.  The  bee  may  be  only 
perceptually  intelligent;  the  man  who  observes  its  action  may 
or  may  not  be  conceptually  intelligent. 

A  good  deal  of  human  behaviour  may  be  interpreted  in 
terms  of  perceptual  intelligence,  and  a  far  larger  proportion 
of  animal  behaviour  may  be  so  interpreted.  But  some  human 
conduct  cannot  be  explained  save  as  the  outcome  of  conceptual 
intelligence.  The  question  is,  whether  any  carefully  observed 
and  well-authenticated  cases  of  animal  procedure  are  inexpUcable 
in  the  absence  of  conceptual  thought,  and  if  so  what  concepts 
are  necessarily  involved?  It  is  now  conceded  that  the  mere 
collection  of  anecdotes  which  result  from  casual  as  opposed  to 
systematic  observation  can  afford  no  satisfactory  basis  for  an 
answer  to  this  question.  A  solution  can  only  be  obtained  by 
well-planned  observations  conducted  by  those  who  have  an 
adequate  psychological  training.  Even  under  these  conditions 
a  criterion  of  the  presence  or  absence  of  conceptual  factors  is 
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needed;  and  sodi  a  criterum  is  not  easy  to  formulate  or  to 
apply. 

If  we  institute  inquiries  with  a  view  to  ascertaining  how  the 
ooncepttial  factor  originates,  it  appears  to  be  the  result  of 
analysis  and  abstraction,  and  to  be  xeached  by  a 
process  of  comparison  which  becomes  intentional 
and  deliberate.  If,  for  example,  in  educational 
procedure,  we  seek  to  assist  children  in  forming 
concepts  of  colour,  shape  and  material,  we  place  before  them  a 
number  of  objects,  some  round,  some  square,  some  triangular; 
some  red,  some  yellow,  some  blue;  some  made  of  paper,  some 
of  wood,  some  of  flanneL  Any  given  object  is  both  red  and 
square  and  made  of  flannel,  blue  and  round  and  made  of  wood, 
and  so  on.  We  teach  the  child  to  group  the  objects,  to  put  all 
the  blues,  yellows  and  reds  together  irrespective  of  shape  or 
material;  then  all  the  rounds,  squares  and  triangles  together; 
then  all  which  are  made  of  like  materiaL  We  thus  help  the 
children  to  grasp  that  though  shape,  colour  and  material  are 
combined  in  each  object,  yet  for  the  immediate  purpose  in  hand 
one  matters  and  the  others  do  not  matter.  ThaX  which  does 
matter  is  abstracted  from  the  rest.  The  child  has  to  analyse 
his  experience  and  fix  his  attention  on  some  given  factor  therein. 
He  has  to  compare  the  objects  intentionally,  that  is,  for  a  definite 
end.  He  reaches,  for  example,  the  concept  '*  blue  "  and  realizes 
that  the  word  may  be  applied  to  a  number  of  particular  objects 
differing  in  other  respects,  and  that  each  is  an  example  of  what 
he  understands  by  the  word  blue.  Whether  he  could  reach 
the  concept  without  words  is  a  question  on  which  opinions 
differ. 

Locke  held  that  animals  are  incapable  of  the  abstraction 
which  is  implied  in  such  procedure.  Dr  Stout  considers  that 
observation  of  their  behaviour  shows  little  if  any 
evidence  of  intentional  comparison.  And  it  is  open 
to  discussion  whether  they  are  able  to  analyse  the 
situations  opened  up  by  their  perceptual  behaviour. 
The  matter  cannot  be  fully  considered  here.  It  mxist 
suffice  if  enough  has  been  said  to  show  the  nature  of  the 
distinction  between  perceptual  and  conceptual  process. 

An  example  may,  however,  be  given  of  the  kind  of  observation 
which,  since  it  was  carefully  planned  and  carried  out,  is  of 
evidential  value.  Dr  Alexander  Hill's  fox  terrier  was  "  taught " 
to  open  the  side  door  of  a  large  box  by  lifting  a  projecting  latch. 
When  the  door  swung  open  he  was  never  allowed  to  find  anything 
in  the  box,  but  was  given  a  piece  of  bisctiit  from  the  hand.  Then 
a  warm  chop-bone  was  put  inside  the  box,  which  was  placed  in 
a  courtyard  so  that  the  dog  would  pass  it  when  no  one  was  near, 
though  he  could  be  watched  from  the  window.  Details  of  the 
terrier's  behaviour  are  given  by  Dr  HiU  in  Nature  (Ixvii. 
558,  April  1903).  The  net  result  was  that  the  dog  failed  to 
apply  at  once  his  quite  familiar  experience  of  lifting  the  latch 
in  the  usual  way.  Here  two  situations  were  presented;  first 
the  box  with  people  around  and  a  piece  of  biscuit  to  be  obtained 
from  one  of  them  by  hfting  the  latch;  secondly  the  box  with 
no  one  near  and  a  redolent  chop-bone  inside.  To  us  it  is  obvious 
enough  that  the  lifted  btch  is  the  key  to  the  development  of 
both  situations;  we  analyse  them  so  as  to  get  the  essential 
factor  which  matters.  The  dog  apparently  did  not  do  so.  He 
seemingly  was  incapable  of  this  modest  amount  of  analysis  and 
abstraction. 

We  can  now  see  more  clearly  what  was  meant  by  saying  that 
Romanes'  phrase  (that  intelligence  "  implies  a  a>nscious  know- 
..  ..  ledge  of  the  relation  between  means  employed  and 
•TS!S  «nds  attamed  ")  is  ambiguous.  The  dog  which  Ufta 
•«coa-  the  latch  of  a  gate  and  goes  out  when  the  gate  swings 
»^oma  Qpen  undoubtedly  employs  means  to  reach  an  end; 
^JJJjJ2p.he  need  not  analytically  think  the  means  as  conducive 
to  the  end  and  the  end  as  reached  by  the  means; 
he  need  not  conceive  this  relationship  as  exemplified  in  a  number 
of  particular  cases;  he  need  not  cognize  the  universal  as  distin- 
guished  from  the  particulars.  Perceptual  experience,  therefore, 
does  not  imply  what  Romanes  states  if  his  words  are  interpreted 
in  terms  of  conception;  it  does,  however,  imply  that  the  relation- 


ship is  contahied  within  the  mianalysec)  whole  of  cxperieaa 
and  is  a  factor  contributing  to  an  acquired  mode  of  bdaviosr. 

Opinions  differ  as  to  bow  far,  if  at  all,  animah  show  what  «t 
are  bound  to  interpret  as  the  rudiments  of  ocmccf^ual  tl>^n^^g 
It  is  perhaps  best  to  regard  the  question  as  still  smbjmdice.  Hie 
evolutionist  school,  but  not  without  exception,  incline  to  the 
view  that  we  find  in  animals  the  beginningn  of  CDOcqH.aI 
experience;  some  are,  however,,  of  opinion  that,  in  the  ab«cct 
of  language,  ooncepttial  analysis  is  weU-nigh  impossible,  and  is 
any  case  cannot  be  carried  far.  To  an  evolutionist  the  assertioa 
that  conceptual  intelligence  could  not  concdvaUy  have  had  t 
natural  genesis  from  perceptual  experience,  appears  to  be  BuJe 
on  grounds  other  than  scientific.  Few  if  any  psydKdagiata 
contend,  on  strictly  psychological  grounds,  for  a  disrinrtioe  of 
kind  such  as  Mivart  and  Wasmann  postulate.  Conscioa 
experience  is  indeed  sui  generis  and  is  distinct  in  kind  from  tk 
energy  with  which  the  physicist  or  the  physk^ogist  has  to  deil; 
but  within  conscious  experience  from  its  earliest  mantffsratiog 
to  its  latest  development  scientific  psychology  only  recognises 
differences  of  mode. 

In  individual  development  the  earliest  manifestatioo  of 
experience  is  the  conscious  accompaniment  or  coocomitam  of 
that  type  of  organic  behaviour  which  includes  all 
reflex  and  instinctive  acts.  This  affords  the  primordial 
tissue  of  experience,  including  a  conscious 
of  the  stimulating  presentations  which  initiate  ox^ganic 
behaviour  and  the  kinaesthetic  presentations  whidi  accorapa:? 
it.  Thus  arises  an  awareness  of  the  development  of  the  instisaive 
»tuation.  Perceptual  intelligence  depends  upon  associiiive 
re-presentation — the  earUer  phases  of  a  fvcsented  stnatka 
calling  up  a  revival  of  the  whole  previous  experience  before  ^ 
later  phases  are  again  actually  presented.  Through  the  pfocxs 
of  inhibition,  to  the  clearer  understanding  of  which  phya)lQ0 
is  daily  contributing  fresh  data,  the  actual  development  douegb 
behaviour  of  the  later  phases  of  the  atuation  is  diecked.  »sA 
an  acquired  modification  of  the  behaviour  results.  T^  «hale 
range  of  perceptual  intelligence  in  animals  iilostratcs  the  msscaa 
in  which  accommodation  to  varied  circumstances  is  reached. 
On  these  foundations  in  varied  experience  conceptnal  imcQifer-ce 
is  devdoped.  The  early  stages  of  its  devdopment,  whether  ii 
the  child,  in  whom  it  unquestionably  oocnrs,  or  in  the  lae^r 
animals,  in  whidi  it  is  not  improbably  incipient,  are  dificclz 
to  determine  on  the  basis  of  observation  of  its,  espiessioo  ia 
behaviour  or  conduct.  But  the  distinguishing  features  of  cca- 
ceptual  as  contrasted  with  perceptual  inteO^ence  aie  the 
comparison  of  situations  with  a  view  to  their  analysis,  iht 
disentangling  of  factors  which  are  of  importance  for  soce 
purp<Me  of  interpretation  or  of  conduct,  and  the  attitcde  or 
mind  which  is  expressed  by  sa3ring  that  the  particular  case  is  ic 
example  of  what  experience  has  shown  to  be,  in  technical  pkstx. 
universal,  and  is  realized  as  such.  Under  the  comprehcarve 
phrase,  intelligence  in  animals,  this  may  or  may  not  be  inchti^ 

For  literature,  see  under  Ikstdtct.  (C.  Ll.  M  i 

INTENDANT  (from  Lat.  itUendens,  pres.  part,  of  imkxiin, 
to  apply  the  mind  to,  to  watch  over;  cf.  "  supexintcndeBe  '\ 
the  name  used  in  eariy  times  in  France  to  designate  a  taaetxsarj 
invested  by  the  king  with  an  important  and  durable  ooansBaca.' 
As  early  as  the  14th  century  the  title  of  intendemla  or  t»f^ 
intendenUs  financiarum  was  given  to  the  commissaries  appointed 
by  the  king  to  levy  the  aides,  or  temporary  subsitfies.  In  tkr 
1 6th  century  Frands  L  created  the  imiemiamU  da 
permanent  functionaries  who  formed  the  central  and 

^  In  Germany  the  title  Iniendamt  b  applied  to  the  head  clpf-iSc 
institutions,  more  particulariy  to  the  h»fa  offidab  in  chaiie  oiCTgt 
theatres,  royal  eardens,  palaces  and  thelike.  The  director  of  txfCf-m 
dvic  theatres  is  now  abo  sometimeB  styled  Inteodant.  The  t  dr 
Ceneralintendani  implies  the  same  official  duties,  but  kbte-  rLzk. 
In  the  German  army  the  Inlendaniur  um espouds  to  Ae  Bnn5* 

Suartermaster-gcneraVs  and  finandal  departmcDts  of  the  9^ 
ifficc,  the  French  intendanee  mUiiaire,  Subordinate  to  tfaear  -^n 
the  intendances  {IntendaHlureH)  under  general  officers  cocasuc  ^ 
the  heads  of  which  are  in  Germany  called  Kor^imtndffmtrm^  *xd  t 
France  inUsndants-ghUroMx,  inUndamtt  milHaartt,,&c  (aee  An^ 
§58). 
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administration  in  financial  matters.  They  took  the  place  of  the 
iinirauxdfsfinattcet&ndihe"  treasurers  of  France,"  who  became 
provincial  functionaries  in  the  va  rious  giniralitis.  The  intendants 
des  finances  existed  until  the  end  of  the  ancun  rigime]  they  were 
at  first  under  the  authority  of  the  swintendanl,  and  subsequently 
under  ihaX  ol  the  cotUr^ur  giniral  des  finances.  The  intendants 
da  praoinces  date  from  the  last  thirty  years  of  the  i6th  century. 
They  were  commissaries  sent  by  the  king  with  wide  powers  to 
restore  order  in  the  provinces  after  the  dvil  wars.  Their  functions 
were  at  first  extraordinary  and  temporary,  but  a  few  were 
retained  as  permanent  state  officials,  and  in  course  of  time  they 
came  to  be  fairly  generally  distributed  over  the  whole  kingdom. 
The  existing  territorial  divisions  were  not  disturbed,  each 
inlendani  being  placed  over  a  giniraliti,  save  in  some  cases  where 
slight  modifications  were  necessary  for  administrative  purposes. 
In  their  functions,  however,  there  is  another  element  worthy  of 
notice.  In  the  13th  and  X4th  centuries  the  monarchy  had 
organized  a  species  of  inspection  {ckevanckie)  over  the  provincial 
functionaries,  which  was  performed  by  the  mattres  des  requHeSt 
and  this  the  reform  ordinances  of  the  i6th  century  sought  to 
revive.  This  inspectorate  passed  to  the  intendant^  who  became 
the  resident  local  in^)ector  and  supervisor  of  all  the  other 
functionaries  in  his  district;  its  connexion  with  the  old  ckevauchie 
is  plainly  shown  by  the  fact  that  the  intendants  were  almost 
invariably  selected  from  the  maitres  des  requites.  The  early 
intendants  had  naturally  been  largely  concerned  with  the  troops; 
eventually  special  military  intendants  (the  only  ones  that  exist 
in  modem  French  law)  were  created,  but  the  intendants  des 
provinces  retained  certain  military  duties,  notably  those  reUting 
to  the  housing  of  the  troops. 

The  early  intendants  were  called  indifferently  intendants  de 
justice  or  intendants  de  finances^  their  full  official  title  being 
intendants  de  justice^  police  et  finances^  et  commissaires^  dipartis 
dans  les  giniralitis  du  royaume  pour  I'exicution  des  ordres  de  Sa 
Majesti.    This  title  shows  the  wide  range  of  their  duties,  the 
word  '*  pdiu  "  in  this  connexion  connoting  general  administra- 
tion.   Not  being  officers  of  the  king,  but  merely  commissaries, 
they  could  always  be  recalled,  and  their  powers  were  fixed  by 
the  commission  they  received  from  the  king.    As  their  functions 
became  pre-eminently  administrative  the  laws  of  the  17th  and 
iSlh  centuries  referred  many  questions  to  their  decision,  and, 
in  this  respect,  their  powers  were  determined  by  law.    They 
became  the  direct  general  representatives  of  the  king  in  each 
gfniraliti,  with  authority  over  the  other  officials,  whom  they 
were  empowered  to  censure,  suspend  or  sometimes  even  replace. 
They  were  in  constant  touch  with  the  king's  council,  with  which 
they  were  connected  by  their  original  rights  as  maitres  des  requites. 
In  the  first  half  of  the  17th  century  they  encountered  some 
opposition  from  the  governors  of  provinces,  who  had  formerly 
been  the  direct  political  representatives  of  the  crown,  and  also 
from   the  pariiaments,  which  traditionally  intervened  in  the 
administration,    especially    by   means  of  arrits  de   riglement 
(decisions,  from  which  there  was  no  appeal,  regulating  questions 
of  procedure,  civil  law  or  custom).    The  intendants,  however, 
were  energetically  supported,  and  so  complete  was  their  triumph 
that  in  the  i8th  century  governors  of  provinces  could  not  enter 
upon  their  duties  without  formal  lettres  de  risidence. 

The  intendants  had  wide  powers  in  the  drawing  by  lot  of  the 
militia  and  in  the  royal  corvies  for  the  making  and  repair  of  the 
high  roads,  and  were  brgeiy  concerned  with  the  administration 
of  the  laille,  in  which  I  hey  effected  useful  reforms.  They  were  the 
sole  administrators  of  the  principal  direct  and  indirect  imposts 
created  in  the  second  half  of  the  17th  century  and  in  the  i8th 
century,  and  had  full  powers  to  settle  disputes  arising  out  of 
these  taxes.  Owing  to  the  vast  size  of  the  districts  allotted  to  the 
intendants  (there  were  no  more  than  thirty-two  intendants  in 
178S).  they  often  felt  the  need  of  assistants.  As  commissaries 
of  the  king,  they  could  delegate  their  powers  to  sub-diliguis, 
who  were,  however,  not  royal  offidak,  but  merely  mandatories 
of  the  intendant.  Dedsions  of  the  intendant  could  be  carried 
to  the  king's  council,  and  those  of  the  sub-diUguS  to  the 
ittteiidant. 


See  Gabriel  HanoCaax,  Oripnes  de  Finstittaion  des  intendants  des 
provinces  (1884) ;  D  Arbois  de  Jubainville,  L' Administration  des 
intendants  d'aprh  les  archives  de  I'Aube  (1880);  P.  Ardaschcif, 
Provintxalnayo  admiuistratsiya  to  Frantsii  ve  poshednoyo  porou 
starago  poryadka:  promntsuuny  Intendanty  (St  retersburv,  iyx>- 

INTBIIT  (from  Lat.  intenderet  to  stretch  out,  extend,  particularly 
in  the  phrase  intendere  animum,  to  turn  one's  mind  to,  purpose), 
in  law,  the  purpose  or  object  with  which  an  act  is  done.  The 
question  of  intent  is  important  with  reference  both  to  civil  and 
criminal  responsibility.  Briefly,  it  may  be  said  that  in  criminal 
law  the  constituent  dement  of  an  offence  is  the  mens  rea  or  the 
guilty  intent.  The  commission  of  an  act  without  the  intent 
is  not,  as  a  general  rule,  suffident  to  constitute  a  crime,  nor, 
on  the  other  hand,  does  the  existence  of  a  guilty  intent  without 
commission  of  the  act  amount  to  the  legal  conception  of  a  crime 
(see  Ckuhnal  Law).  In  the  case  of  dvil  wrongs,  in  general, 
the  opposite  holds  gpod.  A  wrongful  act  done  to  the  person  or 
property  of  another  carries  with  it  legal  liability,  irrespective 
of  the  motive  with  which  the  act  was  done  (see  Tort).  In  refer- 
ence  to  the  construction  of  contracts,  wills  and  other  documents, 
the  question  of  intention  is  material  as  showing  the  sense  and 
meaning  of  the  words  used,  and  what  they  were  intended  to  effect. 

INTERAMNA  URENAS,  an  andent  town  of  luly  in  the 
Volscian  territory  near  the  modem  Pignataro  Interamna,  $  m. 
S.E.  of  Aquinum;  the  additional  name  distinguishes  it  from 
Interamna  Praetuttianomm  (mod.  Teramo)  and  Interamna 
Nahartium  (mod.  Terai).  It  was  founded  by  the  Romans 
as  a  Latin  colony  in  3x2  b.c  as  a  military  base  in  the  war  against 
Samnium,  no  fewer  than  4000  colonists  being  sent  thither. 
It  was  among  the  Latin  colonies  which  in  209  B.C.  refused  to 
supply  further  contingents  or  money  for  the  Hannibalic  war; 
It  became  a  municipium  with  the  other  Latin  colonies,  but  we 
hear  no  more  of  it — mainly,  no  doubt,  because  it  lay  off  the 
Via  Latina.  Livy's  description  of  it  as  on  the  Via  Lati^a  is  not 
strictly  accurate,  and  cannot  be  used  as  an  indication  that  the 
former  course  of  the  Via  Latina  was  through  Interamna.  The 
city  lay  on  a  hill  on  the  N.  bank  of  the  Liris,  between  two  of  its 
tributaries,  thus  lacking  natural  defences  on  the  N.  side  alone. 
Many  inscriptions  have  been  found,  and  there  are  considerable 
remains  of  antiquity.  One  inscription  bears  the  date  a.d.  408, 
and  the  site  was  occupied  in  the  middle  ages  by  a  castle  called 
Terame  or  Termine.  ^  (T.  As.) 

INTERCALARY  (from  Lat.  iniercalaret  to  proclaim,  calare, 
the  insertion  of  a  day  in  the  calendar),  a  term  applied  to  a  month, 
day  or  days  inserted  between  other  months  or  days  in  order  to 
adjust  the  reckoning  of  time,  based  on  the  revolution  of  the  earth 
round  the  sun,  the  day,  and  of  the  moon  round  the  earth,  the  lunar 
month,  to  the  revolution  of  the  earth  round  the  sun,  the  solar 
year  (see  Calendax).  From  the  meaning  of  something  inserted 
or  placed  between,  intercalary  is  used  for  something  which 
interrupts  a  scries,  or  comes  between  two  types.  In  botany,  the 
term  is  used  of  growth  which  is  not  apical  but  somewhere  between 
the  apex  and  base  of  an  organ,  such  as  the  growth  in  length  of 
an  Iris  leaf,  or  of  the  internode  of  a  grass-haulm.  . 

INTERCOLUMNIATION,  in  architecture,  the  distance  between 
the  columns  of  a  peristyle,  generally  referred  to  in  terms  of 
the  bwer  diameter  of  the  column.  They  are  thus  set  forth  by 
Vitruvius  (iii.  a):  (a)  Pycnostyle,  equal  to  i\  diameters; 
(b)  Systyle,  2  diameters;  (c)  Eustyle,  2^  diameters  (which  was 
the  proportion  preferred  by  him);  (d)  Diastyle,  3  diameters; 
and  (e)  Araeostyle  or  wide  spaced,  4  diameters,  a  span  only 
possible  when  the  architrave  was  in  wood.  Vitravius's  definition 
would  seem  to  apply  only  to  examples  with  which  he  was 
acquainted  in  Rome,  or  to  Greek  temples  described  by  authors 
he  had  studied.  In  the  earlier  Doric  temples  the  intercolumm'a- 
tion  is  sometimes  less  than  one  diameter,  and  it  increases  gradu- 
ally as  the  style  developed;  thus  in  the  Parthenon  it  is  i},  in  the 
Temple  of  Diana  Propylaiea  at  Elcusis,  x};  and  in  the  portico 
at  Dclos,  2}.  The  intercolumniations  of  the  columns  of  the 
Ionic  Order  are  greater,  averaging  2  diameters,  but  then  the 
relative  proportion  of  hdght  to  diameter  in  the  colunm  has  to 
be  taken  into  account,  as  also  the  width  of  the  peristyle.    Thus 
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in  the  teiiq>Ie  of  Apollo  Branchidae,  where  the  columns  are 
slender  and  over  lo  diameters  in  height,  the  intercolumniation 
is  i},  notwithstanding  its  late  date,  and  in  the  Temple  of  Apollo 
Smintheus  in  Asia  Minor,  in  which  the  peristyle  is  pseudo- 
dipteral,  or  double  width,  the  intercolumniation  is  just  over  x|. 
Temples  of  the  Corinthian  Order  follow  the  proportions  ef  those 
of  the  Ionic  Order. 

INTERDICT  (Lat.  interdictumf  from  interdicere,  to  forbid  by 
decree,  lit.,  interpose  by.q)eech),  in  its' full  technical  sense  as 
an  «xlesiastical  term,  a  sentence  by  a  competent  ecclesiastical 
authority  forbidding  all  celebration  of  public  worship,  the 
administration  of  some  sacraments  (baptism,  confirmation  and 
penance  are  permitted)  and  ecclesiastical  burial.  From  general 
interdicts,  however,  are  excepted  the  feast  days  of  Christmas, 
Easter,  Whitsunday,  the  Assumption  and  Corpus  Christi.  An 
interdict  may  be  either  local,  personal  or  mixed,  according  as 
it  applies  to  a  locality,  to  a  particular  person  or  class  of  persons, 
or  to  a  particular  locality  as  long  as  it  shall  be  the  residence  of 
a  particular  person  or  class  of  persons.  Local  interdicts  again 
may  be  either  general  or  particular;  in  the  latter  instance  they 
refer  only  to  particular  buildings  set  apart  for  religious  services. 
An  interdict  is  a  measure  which  seeks  to  punish  a  population 
or  a  religious  body  (e.g.  a  chapter)  for  the  fault  of  some  only  of 
its  members,  who  cannot  be  reached  separately.  It  is  a  penalty 
directed  against  society  rather  than  against  individuals.  In 
869  Hincmar  of  Laon  laid  his  entire  diocese  under  an  interdict, 
a  proceeding  for  which  he  was  severely  censured  by  Hincmar  of 
Reims.  In  the  Chronicle  of  Ademar  of  Limoges  {ad  ann.  994) 
it  is  stated  that  Bishop  Alduin  introduced  there  "  a  new  plan  for 
ptmishing  the  wickedness  of  his  people;  he  ordered  the  churches 
and  monasteries  to  cease  from  divine  worship  and  the  people  to 
abstain  from  divine  praise,  and  this  he  called  excommunication  " 
(see  Gieseler,  Kirchengesck.  iii.  342,  where  also  the  text  is  given 
of  a  proposal  to  a  similar  effect  made  by  Odolric,  abbot  of  St 
Martial,  at  the  coimdl  of  Limoges  in  103 1).  It  was  not  until 
the  xith  century  that  the  use  of  the  interdict  obtained  a  recog- 
nized place  among  the  means  of  discipline  at  the  disposal  of  the 
Roman  hierarchy,  which  used  it,  without  great  success,  to  bring 
back  the  secular  authorities  to  obedience.  Important  historical 
instances  of  the  use  of  the  interdict  occur  in  the  cases  of  Scotland 
under  Pope  Alexander  III.  in  1181,  of  France  under  Innocent  III. 
in  1200,  and  of  England  under  the  same  pope  in  1209.  So 
far  as  the  interdict  is  "  personal,"  that  is  to  say,  applied  to  a 
particular  individual,  it  may  be  regarded  as  a  kind  of  partial 
excommunication;  for  instance,  a  bishop  may,  for  certain 
faults,  be  interdicted  from  entering  the  church  {ab  ingressu 
culesiae),  that  is,  without  being  excommunicated,  he  must  not 
celebrate  or  assist  at  the  celebration  of  divine  offices.  Interdicts 
cease  at  the  expiration  of  the  term,  or  by  removal  {relaxalio). 
General  and  local  interdicts  are  no  longer  in  use. 

See  the  canonists  in  tit.  39  lib.  v.,  De  sententia  excommun.,  &c.; 
L.  Ferraris,  Prompta  bibliotheca  canonica^  &c,  5.v.  "  Interdictum'" 

Interdict^  in  Scots  law,  is  an  order  of  court  pronounced  on 
cause  shown  for  stopping  any  proceedings  complained  of  as 
illegal  or^ wrongful.  It  may  be  resorted  to  as  a  remedy  against 
all  encroachments  either  on  property  or  possession.  For  the 
analogous  English  practice  see  Injunction. 

INTERDICTION,  in  Scots  law,  a  process  of  restraint  applied 
to  prodigals  and  others  who,  "from  weakness,  facility  or 
profusion,  are  liable  to  imposition."  It  is  either  voluntary  or 
judicial.  Voluntary  interdiction  is  effected  by  the  prodigal 
himself,  who  executes  a  bond  obliging  himself  to  do  no  deed 
which  may  affect  his  estate  without  the  assent  of  certain  persons 
called  the  "  inlerdictors."  This  may  be  removed  by  the  court 
of  session,  by  the  joint  act  of  the  intcrdictors  and  the  interdicted, 
and  by  the  number  of  intcrdictors  being  reduced  below  the 
number  constituting  a  quonmi.  Judicial  interdiction  is  imposed 
by  order  of  the  court,  either  moved  by  an  interested  party  or 
acting  in  the  exercise  of  its  nohUe  officium,  and  can  only  be 
removed  by  a  similar  order.  Deeds  done  by  the  interdicted 
"»^on,  so  far  as  they  affect  or  purport  to  affect  his  heritable 
e,  are  reducible,  unless  they  have  been  done  with  the 


consent  of  the  interdlctors.   Interdiction  has  no  effect,  faD«ev% 
on  movable  property. 

INTERESSB  TERMINI  (Ut.  for  "intcxcst  in  a  torn*),  a 
law,  an  executory  interest,  being  the  xi^t  of  entry  whidi  tie 
grant  of  a  lease  confers  upon  a  leasee.  Actual  entry  csi  the 
lands  by  the  lessor  converts  the  right  into  an  estate.  If  tbe 
lease,  however,  has  been  created  by  a  bargain  and  sale  cr  bj 
any  other  conveyance  under  the  Statute  of  Uses,  wbicb  doa 
not  require  an  entry,  the  term  vests  in  the  lessee  at  ooce.  As 
itUeresse  termini  gives  a  cause  of  actl<»i  against  any  penca 
through  whose  action  entry  by  the  leasee  or  deJivcty  of  posscsacs 
to  him  may  have  been  prevented.  An  inieresse  termini  is  a  rifk 
in  rem,  alienable  at  conmion  law,  and  tiansmisaible  to  the 
executors  of  the  lessee. 

INTEREST,  etyniologically  a  state  or  conditkxi  of  bdr| 
concerned  in  or  having  a  share  in  anything,  boace  a  l^gal  or  <Ahss 
claim  to  or  share  in  property,  benefits  or  advantages,  fvnhn 
developments  of  meaning  are  found  in  the  applicalkm  of  ibt 
word  to  the  benefits,  advantages,  matters  of  importance,  &.c^ 
in  which  "  interest "  or  concern  can  be  felt,  and  to  the  foirf 
of  concern  so  excited;  hence  also  the  word  is  used  of  the  penxi 
who  have  a  concern  in  some  common  "  interest,"  e^.  the  tiadirf; 
or  commercial  interest,  and  of  the  personal  or  other  inflneace 
due  to  a  connexion  with  qpedfic  *' interests.'*  Tbe  mxi  s 
derived  from  the  Latin  nUeresse  (literally  **  to  be  betweca  "?. 
to  make  a  difference,  to  concern,  be  of  importance.  The  fcns 
which  the  word  takes  in  Eni^ish  is  a  substantival  use  of  the  3rd 
person .  ttngular  of  the  preseot  indicative  of  the  Latin  veii. 
and  is  due  to  a  similar  use  in  French  of  the  older  iaterest,  awtkni 
intireU  The  earUer  English  word  was  inieress,  which  sunived 
till  the  end  of  the  17th  century;  the  eariiest  example  of  "  interest  " 
in  the  New  English  Dictionary  is  from  the  R^  tf  PaikmaA 
of  145a 

These  meanings  of  "  interest "  are  plainly  derived  from  tbe 
ordinary  uses  of  the  Latin  interesse.  The  origin  of  the  appHcai^A 
of  the  word  to  the  compensation  paid  for  the  use  of  money  cr 
for  the  forbearance  of  a  debt,  with  which,  as  far  as  preser- 
English  law  is  concerned,  this  article  deals,  forms  part  of  tbe 
history  of  UsusY  and  Money-Lending  iq.v.).  By  Roman  h*. 
where  one  party  to  a  contract  made  default,  the  other  cou'i 
enforce,  over  and  above  the  fulfilment  of  th«  agreement,  cos- 
pensation  based  on  tbe  difference  {id  quod  interest)  to  the  ordhcT  1 
position  caused  by  the  default  of  the  debtor,  wfaidi  was  techa- 
cally  known  as  mora,  delay.  This  difference  couM  be  nAausd 
according  as  actual  loss  had  accrued,  and  also  00  a  cakulttka 
of  the  profit  that,  might  have  been  made  had  performance  bees 
carried  out.  Now  t  his  developed  the  canonist  doctrineof  damaum 
emergens  and  lucrum  cessans  respectively,  which  played  a  era- 
sidcrable  part  in  the  breakmg  down  of  the  eccksastkal  pn- 
hibition  of  the  taking  of  usury.  The  medieval  lawyers  used  the 
phrase  damna  et  interesse  (in  French  dcmmages  ei  uMriis)  for  si>t± 
compensation  by  way  of  damages  for  tbe  noo-fulfifaiKiit  c!  a 
contract,  and  for  damages  and  indemnity  gencrafiy.  Tlr^ 
interest  and  inUrU  came  to  be  particulariy  applied  to  the  dui^ 
for  the  use  of  money  disguised  by  a  legal  fiction  under  the  fdca 
of  an  indemnity  for  the  failure  to  perform  a  contract. 

At  English  common  law  an  agreement  to  pay  mtcrest  is  cct 
implied  unless  in  the  case  of  negotiable  instrument5.  when  i:  ^ 
supported  by  mercantile  usage.  As  a  general  rule  tlMirefbie  6A<s 
certain,  payable  at  a  specified  time,  do  not  carry  interesi  frr? 
that  time  unless  there  has  been  an  express  agreement  thai  i^v 
should  do  so.  But  when  it  has  been  the  constant  pract^  o( 
a  trade  or  business  to  charge  interest,  or  where  as  between  tbe 
parties  interest  has  been  always  charge  and  paid,  a  toct^* 
to  pay  interest  is  implied.  It  is  now  provided  by  the  Ch-: 
Procedure  Act  1833  that,  ''up<Mi  all  debts  or  suns  cer.^r* 
payable  at  a  certain  time  or  otherwise,  the  jury  on  tbe  trial  <' 
any  issue  or  in  any  inquisition  of  damages  may  if  Ihey  shall  t^  *t 
fit  allow  interest  to  the  creditor  at  a  rate  not  txxxe&rg  '^ 
current  rate  of  interest,  from  the  time  when.socfa  debts  of  sg?» 
certain  were  payable,  if  such  debts  or  sums  be  payable  br  vrr^r 
of  some  written  instrument  at  a  certain  time;  or  3  pa^^hk 
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othennse»  then  from  the  time  vhen  demand  of  payipent  shall 
have  been  made  in  writing,  so  as  such  demand  shall  give  notice 
to  the  debtor  that  interest  will  be  claimed  from  the  date  of  such 
demand  until  the  term  of  payment:  provided  that  interest  shall 
be  payable  in  aU  cases  in  which  it  is  now  pasrable  by  law." 
Compound  interest  requires  to  be  supported  by  positive  proof 
that  it  was  agreed  to  by  the  parties;  an  established  practice  to 
account  in  this  manner  will  be  evidence  of  such  an  agreement. 
When  interest  is  awarded  by  a  court  it  is  generally  at  the  rate  of 
4%;  under  special  circumstances  5%  has  been  allowed. 

IinERFBRBNCB  OF  UGHT.  §  z.  This  term*  and  the  ideas 
underlying  it  were  introduced  into  optics  by  Thomas  Young. 
His  Bakerian  lecture  on  "  The  Theory  x>f  Light  and  Colours  " 
{Pkii.  Trans.,  x8oi)  formulated  the  following  hypotheses  and 
propositions,  and  thereby  laid  the  foundations  of  the  wave 
theory: — 

Hypoikeses. 

(L)  A  himtniferoDS  aether  povades  the  universe,  rare  and  dasdc 
in  a  hiffh  degree. 

(ii.)  uaduktions  are  eidted  in  this  aether  whenever  a  body 
becomes  luminous. 

(tii.)  Tbe  sensation  of  different  colours  depends  on  the  different 
fre<)ueiicy  of  vibrations  excited  by  the  light  in  the  retina. 

(iv.)  An  material  bodies  have  an  attraction  for  the  aethereal 
mcfltum,  by  means  of  which  it  is  accumulated  in  their  substance, 
and  for  a  small  distance  around  them,  in  a  state  of  greater  density 
but  not  of  grater  elasticity. 

Propositions.  . 

G.)  An  impulses  are  propagated  in  a  homogeneous  elastic  medium 
with  an  equable  velodty. 

(ii.)  An  undulation  conceived  to  originate  irom  the  vibration  of  a 
single  particle  must  expand  through  a  homogeneous  medium  in 
a  spbencal  form,  but  with  different  quantities  of  motion  in  different 
parts. 

(iii.)  A  portion  of  a  spherical  undulation,  admitted  through  ian 
aperture  into  a  quiescent  medium,  will  proceed  to  be  further  pro- 
p^Ratcd  rectiUnearly  in  concentric  superfices,  terminated  laterally 
by  weak  and  irregular  portions  of  newly  diverging  undulations. 

(fv.)  When  an  undulation  arrives  at  a  surface  which  Is  the  limit 
of  mediums  of  different  densities,  a  partial  reBection  takes  place, 
proportionate  in  force  to  the  difference  of  the  densities. 

(v.)  When  an  undulation  is  transmitted  through  a  surface  ter- 
minating different  mediums,  it  proceeds  in  such  a  direction  that 
the  sines  of  the  angles  of  incKlence  and  refraction  are  in  the  constant 
ratio  of  the  velodty  of  propagation  in  the  two  mediums. 

(vi.)  Vilten  an  undulation  falls  on  the  surface  of  a  rarer  medium, 
so  obliquely  that  it  cannot  be  regularly  refracted,  it  is  totaUy  re- 
Bccted  at  an  anele  equal  to  that  otits  incidence. 

(vii.)  If  equidistant  undulations  be  supposed  to  pass  through  a 
mrdiuro.  of  which  the  parts  are  susceptible  of  permanent  vibrations 
somewhat  slower  than  the  undulations,  their  velodty  witt  be  some- 
what lessened  by  this  vibratory  tendency;  and,  in  the  same  medium, 
the  more,  as  the  undulations  are  more  frequent. 

(viii.)  When  two  undulations,  from  different  origins,  ooinddeeither 
perfectly  or  very  nearly  in  direction,  their  joint  effect  is  a  oom- 
DioAtion  of  the  motions  belonging  to  each. 

(ix)  Radiant  light  consists  in  undulations  of  the  luminaferous 
aether. 

In  the  Philosophical  Transadions  for  x8oa.  Young  refers  to  his 
discovery  of  "a  simple  and  general  law."  The  law  is  that 
"  wherever  two  portions  of  the  same  light  arrive  at  the  tye  by 
different  routes,  dther  ezacUy  or  very  nearly  in  the  same  direc- 
tion, the  light  becomes  most  intense  where  the  difference  of  the 
routes  is  a  multiple  of  a  certain  length,  and  least  intense  in  the 
intermediate  state  of  tbe  interfering  portions;  and  this  length 
is  different  for  light  of  different  cdouxs." 

This  appears  to  be  the  first  use  of  the  word  interfering  or 
interference  as  applied  to  light.  When  two  portions  of  light 
by  their  coK>peration  cause  darkness,  there  is  certainly  "  interfer- 
ence **  in  the  popular  sense;  but  from  a  mechanical  or  mathe- 
matical point  of  view,  the  superposition  contemplated  in  pro- 
position viii.  would  more  naturally  be  regarded  as  taking  place 
without  interference.  Young  applied  his  prindple  to  the  explana- 
tion of  colours  of  striated  surfaces  (gratings),  to  the  colours  of 
thin  plates,  and  to  an  experiment  which  we  shaU  discuss  later 

*  Tbe  word  "  interference  '*  as  formed,  on  the  false  analogy  of 
0uch  words  as  "  difference."  from  "  to  interfere."  which  originally 
WAS  applied  to  a  hone  striking  (Lat.  ferire)  one  foot  or  leg  against 


in  which  X  represents  the  wave-length,  and  V  the  corresfkmding 
veUtdty  of  propagation.  The  coeffiaent  A  Is  called  the  amplitude, 
and  its  nature  droends  upon  the  medium  and  may  here  be  left  an 
open  question.  Thephase  of  the  wave  at  a  given  time  and  place  is 
represented  by  a.  The  expression  retains  the  same  value  whatever 
integral  number  of  wave-lengths  be  added  to  or  subtracted  from  «. 
It  is  also  periodic  with  respect  to  <,  and  the  period  is 

r-V/V  (2). 

In  experimenting  upon  sound  we  are  able  to  determine  indq)endently 
r,  Xj  and  V;  but  on  account  of  its  smallness  the  periodic  time  ol 
luminous  vibrations  eludes  altogether  our  means  of  observation, 
and  is  only  known  indirecUy  from  X  and  V  by  means  of  (a). 

There  is  nothing  arbitrary  in  the  use  of  a  dreular  function  to 
'  represent  the  waves.  As  a  general  rule  this  is  the  only  land  of  wave 
which  can  be  propagated  without  a  change  Of  form;  and,  even  in 
the  exceptional  cases  where  the  velodty  is  independent  of  wave- 
length, no  generality  is  really  lost  by  this  procedure,  because  in 
accordance  with  Fourier's  theorem  any  kind  of  periodic  wave  may 
be  rmrded  as  compounded  of  a  series  of  such  as  (i),  with  wave- 
lenetns  in  harmonical  progression. 

A  weU-known  characteristic  of 'waves  of 'type  (i)  is  that  any 
number  of  trains  of  various  amplitudes  and  phases,  but  of  the  same 
ssose-toiftik,  are  equivalent  to  a  single  train  01  the  same  type.   Thus 

ZAcos|y(V<-x)-|-«|  -'ZAcos«xoa^(V<-x)-ZABina.sin~(V<-x) 

-PcosJ^V/-i)+^|  (3), 

where  P*-(ZAcosa)'+Z(Asin'a)«  (4). 


in  the  improved  form  given  to  it  by  Fiesnd,  where  a  screen 
is  iUuminated  simultaneously  by  light  proceeding  from  two 
similar  sources.  As  a  prdiminaiy  to  these  explanations  we 
require  an  analytical  expression  for  waves  of  simple  type,  and 
an  examination  of  the  effects  of  compounding  them. 

f  a.  Plane  Waoa  ef  SimUe  T;^.— Whatever  may  be  the  cha- 
racter of  the  medium  and  ot  its  vibration,  the  analytical  expression 
for  an  in&iite  train  of  plane  waves  is 


Acos|^i-x).»..} 


(I). 


^      .     Z(Asintt) 


(5). 


An  important  particular  case  is  that  of  two  component  trains  only. 
A  cos  j  ^(Vj-x)+a  j  +A'cos  j  ^(V/-x)  -|-«'  | 

-Pcosj^(V/-x)+^{, 
where  P«-A«-|-A'»+2AA'cos  (a-a')  (6). 

Tbe  composition  of  vibrations  of  the  same  period  is  predsdy 
analogous,  as  was  pointed  out  by  Fresnd,  to  the  composition  of 
forces,  or  indeed  of  any  other  two-dimensional  vector  quantities. 
The  magnitude  of  the  force  corresponds  to  the  amplitude  of  the 
vibration,  and  the  inclination  of  the  force  corresponds  to  the  phase. 
A  group  of  forces,  of  equal  intensity,  represented  by  lines  drawn 
from  tne  centre  to  the  angular  points  of  a  regular  polygon,  con^ 
stitute  a  system  in  equilibrium.  Consequentiy,  a  system  of  vibra- 
tions of  equal  amplitude  and  of  phases  symmetrically  distributed 
round  the  period  has  a  aero  resultant. 

According  to  the  phase-relation,  determined  by  (a—a*),  the 
amplitude  of  the  resultant  may  vary  from  (A— AO  to  f  A-f-AO.  If 
A'  and  A  are  equal,  the  minimum  resultant  is  aero,  snowing  that 
two  equal  trains  of  waves  may  neutraliae  one  another.  This  hapfiens 
when  the  phases  are  opposite,  or  differ  by  half  a  (complete)  period, 
and  the  effect  is  that  described  by  Young  as  "  interference.'* 

I  3.  Intensity. — ^The  intensity  of  light  of  given  wave-length  must 
depmd  upon  the  amplitude,  but  the  predse  nature  of  the  relation  is 
not  at  cmce  apparent.  We  are  not  able  to  appreciate  by  simple 
inspection  the  relative  intensities  of  two  unequal  lights;  and.  when 
we  say,  for  example,  that  one  candle  is  twice  as  bright  as  another, 
we  mean  that  two  of  the  latter  burning  independently  would  give 
us  the  same  Ught  as  one  of  the  former.  This  may  be  regarded  as 
the  definition;  and  then  cnMriment  may  be  appealed  to  to  prove 
that  the  intensity  of  light  from  a  given  source  varies  inversely  as 
the  square  of  the  distance.  But  our  conviction  of  the  truth  of  the 
law  u  oerhaps  founded  quite  as  much  upon  the  idea  that  something 
not  ItaDie  to  loss  is  raoiated  outwards,  and  is  distributed  in  suc- 
cession over  the  surfaces  of  spheres  concentric  with  the  source, 
whose  areas  are  as  the  squares  01  the  radii.  The  something  can  only 
be  energy;  and  thus  we  are  led  to  renrd  the  rate  at  which  enerxy 
u  propagated  across  a  given  area  parallel  to  the  waves  as  the  measure 
of  intensity;  and  this  is  proportional,  not  to  the  first  power,  but  to 
the  square  of  the  amplitude. 

(  4.  ResnltantefaLarie  Number  ef  Vibrations  of  Arhilrary  Phase.— ' 
We  have  seen  that  the  resultant  of  two  vibrations  of  equal  amplitude 
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is  wholly  dependent  upon  their  phaw>relation,  and  it  b  of  inteiest 
to  inquire  wnat  we  are  to- expect  from  the  oomposttioa  of  a  large 
number  (n)  of  equal  vibrations  of  amplitude  unity,  and  of  arbitral 
phases.  The  intensity  of  the  resultant  will  of  course  depend  upon 
the  precise  manner  in  which  the  phases  are  distributed,  and  may 
vary  from  n*  to  zero.  But  is  there  a  definite  intensity  which  becomes 
more  and  more  probable  as  n  is  increased  without  limit  ? 

The  nature  of  the  question  here  raised  is  well  illustrated  by  the 
soecial  case  in  which  the  possible  phases  are  restricted  to  two  opposite 
phases.  We  may  then  conveniently  discard  the  idea  of  phase,  and 
regard  the  amphtudes  as  at  random  positive  or  neiaiioe.  If  all  the 
signs  are  the  same,  the  intensity  is  r";  if,  on  the  other  hand,  there 
are  as  many  positive  as  negative,  the  result  is  sero.  But,  although 
the  intensiw  may  range  from  o  to  n\  the  smaller  values  are  much 
more  probable  than  the  greater. 

The  simplest  Mrt  of  Uie  problem  relates  to  what  is  called  in  the 
theory  of  probaoilitics  the  expectation  "  of  intensity,  that  is,  the 
mean  intensity  to  be  expected  after  a  great  number  of  trials,  in  each 
of  which  the  phases  are  taken  at  random.  The  chance  that  all  the 
vibrations  are  positive  is  3~",  and  thus  the  expectation  of  intensity 
corresponding  to  this  contingency  is  2"*.^.  In  like  manner  the 
expectation  corresponding  to  the  number  of  positive  vibrations 
bemg  (r-i)  is 

2^.11.  (i»-2)«, 

and  80  on.    The  whole  expectation  of  intensity  is  thus 

Now  the  sum  of  the  (r+i)  terms  of  this  series  is  simply  n,  as  may 
be  proved  by  comparison  of  coefficients  of  i^  in  toe  equivalent 
forms 

(«'+e-)*-2«a+|x«+...)* 

The  expectation  of  intensity  is  therefore  «,  and  this  whether  n  be 
great  or  smalL 

The  same  conclusion  h<^s  good  wtten  the  phases  are  unrestricted. 
From  (4),  (  3,  if  A«i, 


P'-»+2Zcos  (d-rotj 


(2). 


where  under  the  ngn  of  summation  are  to  be  included  the  cosines 
of  the  \n{^-i)  differences  of  phase.  When  the  phases  are  arbitrary, 
this  sum  IS  as  likely  to  be  positive  as  negative,  and  thus  the  mean 
value  of  P"  is  n. 

The  reader  must  be  on  his  guard  here  against  a  fallacy  which 
has  misled  some  high  authorities.  We  have  not  proved  that  when 
fi  is  large  there  is  any  tendency  for  a  single  combination  to  give 
the  intensity  equal  to  r,  but  the  ouite  different  proposition  that  m  a 
lai]^  number  of  trials,  in  each  oi  which  the  pnases  are  rearranged 
arbitrarily,  the  iReaR  intensity  will  tend  more  and  more  to  the 
value  R.  It  is  true  that  even  in  a  single  combination  there  is  no 
reason  why  any  of  the  cosines  in  (3)  shouki  be  positive  rather  than 
negative,  and  from  this  we  may  mfer  that  when  n  is  increased 
the  sum  of  the  terms  tends  to  vanish  in  comparison  with  the  number 
of  terms.  But,  the  number  of  terms  being  of  the  order  r',  we  can 
infer  nothing  as  to  the  value  of  the  sum  01  the  series  in  comparison 
with  n. 

Indeed  it  is  not  true  that  the  intensity  in  a  single  combination 
approximates  to  r.  when  n  is  large.  It  can  be  proved  {Phil.  Mag., 
1880.  10.  p.  73;  1899,  47,  p.  346)  that  the  probability  of  a  resulUnt 
intermediate  in  amplitude  between  r  and  r+dr  is 


-«-»"/«frfr 


(3) 


The  probability  of  an  amplitude  less  than  r  is  thus 

lf^e-r"-Tdr~l-e^f»  (4). 

or,  which  is  the  same  thing,  the  probability  of  an  amplitude  greater 
than  f  is 

r^'»  (5). 

The  accompanying  table  gives  the  probabilities  of  intensities 
less  than  the  fractions  of  h  named  in  the  first  column.  For  example, 
the  probability  of  intensity  less  than  r  is  '6331. 


•05 

•0488 

•80 

•5506 

•10 

0953 

l-OO 

•6321 

•30 

•1813 

1-50 

•7768 

•40 

•3396 

3>00 

.8647 

•60 

•45" 

3-00 

•9502 

The  mean  intensity,  expressed  by 

is,  as  we  have  already  seen,  equal  to  r. 

It  is  with  this  mean  intensity  only  that  we  are  ooacened  ■ 
ordinary  photometry.  A  source  of  light,  such  as  a  candle  or  vna 
a  soda  flame,  may  be  regarded  as  composed  of  a  very  large  oun'xr 
of  luminous  centres  disposed  througnout  a  very  scnMUe  i^ort: 
and,  even  though  it  be  true  that  the  intensity  at  a  particubr  poict 
of  a  screen  illuminated  by  it  and  at  a  particular  mommt  o(  tir<e 
is  a  matter  of  chance,  further  processes  of  averaging  rouse  be  gi-v 
through  before  anything  is  arrived  at  of  which  our  srmcs  cc«j: 
ordinarily  take  cognisance.  In  the  smallest  interval  of  time  do.ir{ 
which  the  eye  couM  be  impressed,  there  would  Lc  opfMrtucity  ijr 
any  number  of  rearrangements  of  phase,  due  either  to  motjao^  d 
the  psirtides  or  to  irregularities  in  their  naodes  of  vibeatioa.  Aad 
even  if  we  supposed  that  eadi  luminous  centre  was  fixed,  ud 
emitted  perfectly  regular  vibrations,  the  manner  of  coaapashKf 
and  consequent  intensity  would  vary  rapidly  from  point  co  pcct 
of  the  screen,  and  in  ordinary  cases  the  mean  Dluroinatioo  over  re 
smallest  appreciable  area  would  conespood  to  a  tbonMtfh  awr««-ir{ 
of  the  phase>relationshipB.  In  this  way  the  idea  of  uw  intrc>r« 
of  a  luminous  source,  independently  01  any  questioas  <d  phax.  u 
seen  to  be  justified,  and  we  may  properly  say  that  two  caw&s  are 
twice  ^  bright  as  one. 

§  5.  Interference  Fr^v^a.— In  Fresnd's  fundaiscntal  experi* 
men!  light  from  a  point  O  (fig.  i)  falls  upon  aa  isosceles  prisa 
of  glass  BCD,  with  the  angle  at  C  very  little  less  than  two  riiti 


1 

r 


Fig.  I. 


It  will  be  seen  that,  however  great  n  may  be,  there  is  a  fair  chance 
of  considerable  relative  fluctuations  of  intensity  in  consecutive 
combinations. 


angles.  The  source  of  light  may  be  a  pin-hole  throo^  wHi 
sunlight  enters  a  dark  room,  or,  more  oonvcniaitly,  the  isap: 
of  the  sun  fonned  by  a  lens  (rf  short  focus  (i  or  a  in.).  For  actuil 
experiment  when,  as  usually  happens,  it  b  desirable  to  ( 
light,  the  point  may  be  replaced  by  a  li$u  of  light 
to  the  plane  of  the  diagram,  obtained  either  from  a  linear  socrc:, 
such  as  the  filament  of  an  incandescoit  electric  iMBtpt  or  b; 
admitting  light  through  a  narrow  vertical  slit. 

If  homogeneous  light  be  used,  the  li^t  which  intm  1  throcfi 
the  prism  will  consist  of  two  parts,  diverging  as  if  from  points  0*  itd 
Oi  symmetrically  situated  on  opposite  sides  of  the  line  CO.  Sapper 
a  sheet  ofpaper  to  be  placed  at  A  with  its  plaiie  ptrpeaAcw^  £-> 
the  line  OCA,  and  let  us  consider  what  illuminatioa  will  be  pradaceil 
at  different  parts  of  this  paper.  As  Oi  and  0%  are  images  of  O.  cmts 
of  waves  must  be  su|^>oJcd  to  start  from  them  stnniltaaroL-%. 
Hence  they  will  arrive  simultaneously  at  A,  which  is  eouidi^-A-!; 
from  them,  and  there  they  will  reinforce  one  anocher.  Tbu  c^.A 
will  be  a  bright  band  on  the  paper  parallel  to  the  edges  of  the  pnas. 
If  Pi  be  chosen  so  that  the  difference  between  PiOh  and  PA  » 
half  a  wave-length  (i.e.  half  the  distance  bttmeeu  two  9accr«h-: 
crests), 'the  two  streams  of  light  will  constantly  meet  isKxh  reUMe 
conditions  as  to  destroy  one  another.  Hence  there  will  be  a  Lsr 
of  darkness  on  the  paper,  through  Pu  jpaiallel  to  the  edges  of  tbe 
prism.  At  P>.  where  0|P|  exceeds  OiPt  by  a  whole  wavc^lardi, 
we  have  another  bright  band;  and  at  Pa,  where  OiPaeJceecbU-Pi 
by  a  wave-km^h  and  a  half,  another  dark  band :  and  so  on.  Hrroe. 
as  everything  is  symmetrical  about  the  bright  band  throng  A.  tr>e 
'screen  will  be  illuminated  by  a  series  of  bright  aad  danc  ba»>ts 
gradually  shading  into  one  another.  If  the  paper  eavLm  be  ico«v4 
parallel  to  itself  to  or  from  the  prism,  the  loots  of  aH  the 
positions  of  any  one  band  will  (by  the  nature  of  the  curve)  ^ 
be  an  hyperbola  whose  fod  are  Oi  and  Ob.  Thus  the  interval 
any  two  bands  will  increase  in  a  more  rapid  ratao  than  does  tir 
disunce  of  the  screen  from  the  source  of  light.  Bat  the  JniinRij  •* 
the  bright  bands  diminishes  rapidly  as  the  screen  novrs  farther  c€-. 
so  that,  in  order  to  measure  tnetr  distance  frooi  A,  it  is  better  u> 
substitute  the  eye  (furnished  with  a  convex  kns)  for  the 
If  we  thus  measure  the  distance  APi  between  A  and  the 
bright  band,  measure  also  AO,  and  calculate  (fron  the 
material  and  form  of  the  prism,andthe  distance  CO)  the  d 
OiOi,  it  is  obvious  that  we  can  deduce  from  them  the  Ingtks  d 
OiPa  and  0|Pf.  Their  difference  is  the  lenph  tf  a  wwe  tf  the  hc-an- 
geneous  light  experimented  with.  Though  this  is  not  the  BKTb<^ 
actually  employed  for  the  purpose  (as  it  admits  of  little  pndwca\ 
it  has  oeen  thus  fully  explained  here  because  it  shows  is  a  « cry 
simple  way  the  possiMity  of  measuring  a  wave-length. 

The  difference  between  OiPi  and  0|Pt  becomes  greater  as  A^ 
is  greater.  Thus  it  is  clear  that  the  bands  are  mwv  wiirly  mf^'aMi 
the  lonier  the  waoe4enffk  0/  Ike  komogjemtouM  ItfAl  employed    Heacs 
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ihen  we  UK  vhfte  Ught.  >Dd  (but  hsn  lyitnni  of  budi  of  every 
iiible  wave-ltnilh  Mpnpo«d.  the  bsod  A  viLI  be  ml  11  ilt  eiga, 
be  neil  b(i(ht  baadi  will  be  Uue  ■!  (heir  inner  cdin  ind  red  >I 


«'.idJ^ 
id  01  Ji|ht  ^t  Eraduilly  fill  up  the  dark 


htr  from  A.  Mad  fiiuUy  merge  into  an  liliiiost  uaiform  wbj 

0,P-0,P-V|D'+cl.+(l)'i-V|D'+Cii-ii)'|-»'/D. 
TeO,0,-t.AP-l. 
huh  1!  X  be  the  wave-length.  tlM  placei  wbat  the  phai^  • 


le  &m  dark  bu 


le  »di  flame,  whi. 


nlible.     Tbc  above  wi 


K  lA  in  tnith  aa  much  an  ini 
id  aielhod  Ihe.oriEinal  lijiht 


•    nave-letunht  h./{aD).    li 
vrvjble  i<  Kmiltd  ultly  by  < 

ic.  ol  tbe  vibcalioiu  oc  the  ori 


ori^nal  lights 


IgHlyeomj 
ight  in  eimple  Hibsdtiiliaii 

laiKt™je"«  OxrvT  a 
righmm.  coneiponding  to 
ziK  the  number  of  bandi 
'!n^  power  of  the  ipecfro- 
Ihe  icgularicy,  or  Dther- 

be  invoked  to  double 


n  lieu  of  the  bipriun.  reflectois 
originil  (ource  oi  light.  In  on 
ig«  »tt  irnployed,  obtained  from  two  reflecting  luifans  nearly 
aJlel  and  in  Ihe  tame  plane.  Glass,  prcfcnbly  blaclKned 
lind.  may  be  uwd,  provided  ibc  intidenre  be  made  sufficiently 
iiue.  In  inothef  arrgngrmnit,  due  to  H,  Lloyd,  inttrtereoce 
n  place  between  light  proceeding  directly  from  the  original 
rce.and  [ranonereflcclediinagc.  Lloyd's  eiperimentdesciva 
be  brtEer  known,  as  it  may  be  performed  with  great  facility 
I  wilbout  spedil  apparatus.  Sunlight  is  admitted  hariun- 
y  into  a  darkened  room  through  a  alit  (ituated  in  a  window- 

£[ng  inddence  upon  a  vertical  slab  ol  plate  glass.  The  length 
;he  jlab  in  Ihe  direction  of  the  light  should  not  be  less  than 
r  3  in.,  and  lor  tome  tpecial  observations  may  advantBgeousIy 
much  inoeaied.    The  bands  are  observed  on  «  plan*  through 

hinder  vertical  edge  0!  Ihe  slab  by  means  of  a  hand-magnify. 

glass  of  from  1  to  i  in.  focu*-  The  obliquity  of  the  reflector 
il  counc,  to  be  adjusted  acoirdlng  to  ibe  flnenea  of  Ibe  bands 


FnaHbemanr 
Jul  atArding  lo 


B.  Aity'i  prindplc  (s 


ight  appear  that  under 
the  system  be  visible. 
bdow)  the  bandi 


may  be  displaced  K  eoraiaed  tbnnieh  >  ptism.  In  practice 
all  that  is  Dtcasaiy  is  to  bold  the  magnifier  somewhat  eicentrk- 
ally.  Tlie  bands  may  theo  be  observed  gradually  to  detach 
themsdvs  from  the  mirror,  until  at  1*91  the  complete  system 
is  seen,  as  in  Freanrf'i  fonn  of  the  ejpetiment. 
The  fringes  now  under  diicussiDn  are  IhOK  which  arise  froni  the 


from  which  it  appean  that  the  vibralions  advance  naralleT  to  the 

bright  bands,  while  for'intenntdiaie  valuet  jx,  IX,  Ac.,  there  is  no 

From  (I)  we  see  that  the  linear  width  A  of  the  bands,  reckoned 
from  bright  10  bright  or  dark  to  dark,  is 

A-XD/6  (i). 

The  degree  of  hamogeiKity  Decenary  for  the  approidmatr  pcr- 
U).    For  if  ifn  be  Ihe  change  in  ■  I 

Now  ckarly  is  must  be  a  nnall  f  rai 
^phdr 


Doding  10  the  change  iK 


LO  be  sensibly 


that  the  diKnb 

So  far  we  have  supposed  the  sources  at  O,,  CIt  to  be  maihematk- 
ally  smalL  In  practice,  the  source  is  an  elongated  slit,  whose 
dlrcclinn  requiiB  10  be  aieliilly  adjusted  to  paialkliim  with  the 
reflecting  surface  or  aurfacca.  By  this  means  an  important  ad- 
vantage IS  gained  in  respect  of  brightnev  without  Inis  4d  dcflnition. 
"band?™™         *  '       ""*■"""   0  coinei 

The  question  of  tbe  adnussible  an  n^idnn- 

slit  is  backed  immediately  by  a  lU  '  >   jii  I  rir.i, nivalin t  BUl' 

ing  parts  of  the  imag™  are  on  the  I1.    right  of 

onr  corresponds  to  the  right  of  the  '  \h--  <inr  10 

the  reArcled  image  is  reverted  rela  ■':iic:  the 

two  outer  edges  corresponding  ~~ 
first  arrangtment  the  bands  c 


al  shift,  a 
of  the  wi 
nda    Fror 


JiBjJy 


limiting  width    is   ..._-, „.    ...^ „    , 

eiaminalion.  It  is  otherwise  in  Lloyd's  method.  In  this  caie  ihe 
centres  of  the  ayHcnu  of  bands  are  the  same,  whatever  pirt  of 
the  slit  is  supposed  to  be  operative,  snd  it  is  the  distance  apart  of  Ihe 
irnages  (frl  that  varies-  The  bands  corresponding  to  the  virious 
parts  of  the  slit  are  thus  upon  diPIennt  scales,  and  the  resulting 

da-iXDilifV; 


the  width  d  Ihe  slit.  (4)  give, 
in  Ihe  bands.    The  important 


U)- 


i  6.  .^cjlmialic  Inltrftraic 
that  in  the  ordinary  airangen 
light  entering  through  t  nan 
lj|bt  forbid*  ibe  visibility  ol  d 


Boiufi.— We  have  already  Men 
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of  tbe  various  band-systems  is~proportioiiaI  to  X.  But  this 
condition  of  things,  as  we  recognize  from  (a)  (see  §  5),  depends 
upon  the  constancy  of  6,  i.e.  upon  the  supposition  that  the 
various  kinds  of  light  all  come  from  the  same  place.  Now  there 
is  no  reason  why  such  a  limitation  need  be  imposed.  If  we 
regard  b  as  variable,  we  see  that  we  have  only  to  take  b  pro- 
portional to  X,  in  order  to  render  the  band-interval  A  independent 
of  colour.  In  such  a  case  the  system  of  bands  is  ackrifmalic, 
and  the  heterogeneity  of  the  light  is  no  obstacle  to  the  formation 
of  visible  bands  of  high  order. 

These  rrautrements  aie  very  easily  met  by  the  use  of  Uovd's 
mirrors,  ana  of  a  di£Fraction  grating  (see  Diffraction)  with  wnich 
to  form  a  spectrum.  White  light  enters  the  dark  room  through  a 
slit  in  the  window-shutter,  and  falls  in  succesdon  upon  a  grating 
and  an  achromatic  lens,  so  as  to  form  a  real  diffraction  spectrum, 
or  rather  a  series  of  such,  in  the  focal  plane.  The  central  image  and 
all  the  lateral  coloured  images  except  one  axe  intercepted  by  a 
screen.  The  spectrum  which  is  allowed  to  pass  is  the  proximate 
source  of  light  in  the  interference  experiment,  and  since  the  deviation 
of  any  colour  from  the  central  white  image  is  proportional  to  X,  it 
b  only  necessary  to  arrange  the  mirror  so  that  its  plane  passes 
through  the  white  im^e  in  order  to  realize  the  conditions  for  the 
formation  of  achromatic  bands. 

When  a  suitable  grating  is  at  hand,  the  experiment  in  this  form 
succeeds  very  well.  If  we  are  satisfied  with  a  less  perfect  fulfilment 
of  the  achromatic  conditions,  the  diffraction  spectrum  may  be 
replaced  by  a  prismatic  one,  so  arranged  that  d[(X/d)BO  for  the 
most  luminous  rays.  The  bands  are  then  achromatic  in  the  sense 
that  the  ordinary  telescope  is  so.  In  this  case  there  is  no  objection 
to  a  merely  virtual  spectrum,  and  the  experiment  mav  be  very 
nmply  executed  with  Lloyd's  mirror  and  a  prism  of  (say)  20*  hdd 
just  in  front  of  it. 

The  number  of  black  and  white  bands  shown  by  the  prism  u  not 
so  great  as  might  be  expected.  The  lack  of  contrast  that  soon 
supervenes  can  only  be  due  to  imperfect  superposition  of  the  various 
component  systems.  That  the  lact  is  so  u  at  once  proved  by  ob- 
serving according  to  the  method  of  Fizcau;  for  the  spectrum  from 
a  slit  at  a  very  moderate  distance  out  is  seen  to  be  traversed  by 
bands.  If  the  adjustment  has  been  propcriy  made,  a  certain  region 
in  the  yellow-green  is  uninterrupted,  while  the  closeness  of  the 
tniuis  increases  towards  the  other  end  of  the  spectrum.  So  far  as 
re^rds  the  red  and  blue  rays,  the  original  bands  may  be  considered 
to  be  already  obliterated,  but  so  far  as  r^ards  the  central  rays,  to 
be  still  fairiy  defined.  Under  these  drcumstanoes  it  is  remarkable 
that  so  little  colour  should  be  apparent  on  direct  inspection  of  the 
bands.  It  would  seem  that  the  eye  is  but  little  sensitive  to  colours 
thus  presented,  perhaps  on  account  of  its  own  want  of  achromatism. 

S  7.  Airy!s  Theory  of  the  WkUe  Centre.— li  a  system  of  Fresnd's 
bands  be  examined  through  a  prism,  the  central  white  band 
undergoes  an  abnormal  displacement,  which  has  been  supposed 
to  be  inconsistent  with  theory.  The  explanation  has  been  shown 
by  Airy  {PkU.  Mag.,  1833,  2,  p.  161)  to  depend  upon  the  peculiar 
manner  in  which  the  white  band  is  in  general  formed. 

"Any  one  of  the  kinds  of  homogeneous  light  composing  the 
Incident  heterogeneous  light  will  produce  a  series  of  bright  and  dark 
bars,  unlimited  in  number  as  far  as  the  mixture  of  light  from  the 
two  pencils  extends,  and  undistinguuhable  in  quality.  The  con- 
sideration, therefore,  of  homogeneous  light  will  never  enable  us  to 
determine  which  is  the  point  that  the  eye  immediately  turns  to  as 
the  centre  of  the  fringes.  What  then  is  the  physical  circumstance 
that  determines  the  centre  of  the  fringes? 

"  The  answer  is  very  easy.  Fqr  mfferent  colours  the  bars  have 
different  breadths.  If  then  the  bars  of  all  colours  coincide  at  one 
part  <A  the  mixture  of  light,  they  will  not  coincide  at  any  other 
part ;  but  at  equal  distances  on  both  sides  from  that  place  of  coin- 
cidence they  will  be  equally  far  from  a  state  of  coincidence.  If  then 
we  can  find  where  the  bars  of  all  colours  coincide,  that  point  is  the 
centre  of  the  fringes. 

"  It  appears  then  that  the  centre  of  the  fringes  is  nol. necessarily 
the  point  where  the  two  pencils  of  light  have  described  equal  paths, 
but  is  determined  by  considerarions  of  a  perfectly  different  kind. . . . 
The  distinction  is  impcwtant  in  this  and  in  other  experiments." 

The  effect  in  question  depends  upon  the  dispersive  power  of  the 
prism.  If  V  be  the  linear  shifting  due  to  the  prism  <A  the  originally 
central  band,  v  must  be  regarded  as  a  function  of  X.  Measured  from 
the  original  centre,  the  position  of  the  fi^^  bar  is  now 

v+fiXD/5. 

The  coincidence  of  the  various  bright  bands  occure  when  this  quanrity 
is  as  independent  as  possible  oT  X,  that  is,  when  «  b  the  nearest 
Integer  to 
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The  signs  of  dv  and  dk  being  opposite,  the  aboonnal  dJsphrwBfH 
u  in  addition  to  the  norinal  effect  of  the  prisn.  But.  siace  it  iA. 
or  dafdK,  b  not  constantj  the  achromatism  of  |he  white  band  t»  ks 
perfect  than  when  00  prnm  b  used. 

If  a  grating  were  substituted  for  the  prism,  v  would  vary  as  A. 
and  (a)  would  vanish,  so  that  in  all  orders. of  spectra  tbe  white  baad 
would  be  seen  undisplaced. 

In  optical  experiments  two  trains  of  waves  can  iBtcrfcR  oeljf 
when  they  have  their  origin  In  the  same  source.  Otherwbe.  a<  k  a 
usually  put,  there  can  be  no  permanent  phase-relatioo,  and  tfaerckR 
no  regular  interference.  It  should  be  understood,  however,  tkx 
thb  b  only  because  trains  of  optical  waves  are  never  absalatctr 
homogeneous.  A  really  homogeneous  train  could  ■taintsiB  a 
permanent  phase-relation  with  another  such  train,  and,  it  an? 
be  added,  would  of  necessity  be  polarized  in  its  character.  TW 
peculiarities  of  polarized  light  with  reqxsct  to  iaterf  creace  are  ncsod 
under  Polarization  of  Light. 

In  a  classical  experiment  interference-bands  weiv  eai|doyedts 
examine  whether  light  moved  faster  or  dower  in  glass  than  is  air. 
For  thb  purpose  a  very  thin  piece  of  glass  may  be  mtcipoaed  is  tie 
path  of  one  of  the  interfering  rays,  and  the  resulting  cbspbcraest 
dL  the  bands  b  sudi  as  to  indicate  that  the  light  p"*^wg  tkrocg^ 
the  glass  b  rdaried.    In  a  better  form  of  the  experiment  tvo  peco 
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of  parallel  glass  cut  from  the  same  plate  are  int' 
pnsm  and  the  screen,  so  that  the  rays  from  Oi  ( 
one  part  and  those  from  Oi  through  the  other, 
pieces  are  parallel,  no  shiftiiu^  takes  place,  but 
turned,  the  oands  are  at  once  enlaced.    In  the 
the  retardation  R  due  to  the  plate  would  be 
and  therefore  completely  compensated  at  the  point 
a— DR/6;  but  when  there  b  diqxraion  it  b 
fictitious  db|Jacement  of  the  fringes  00  the 
Airy,  as  was  shown  by  Stdces. 

B^ore  quitting  thb  subject  it  b  proper  to  remasfc  thaa  FreaeTs 
bands  are  more  influenora  by  diffraction  than  their  <fisco«cfer 
supposed.  On  thb  account  the  fringes  are  often  ueqaally  bread 
and  under]|o  fluctuati<ms  of  brightness.  A  more  precise  cakcfatiBa 
has  been  given  by  H.  F.  Weber  and  by  H.  Struve.  but  the  msner 
b  too  complicated  to  be  further  considered  bere.  The  obaertaxans 
of  Struve  appear  to  agree  well  with- the  cutieued  theory. 

S  8.  CoUmrs  of  Tkin  Plates. — ^These  ookMm»  famo&iiy  kaoaa 
as  those  of  the  soap-bubble,  are  seen  under  a  vazietjr  of  *^nTr1^>«** 
and  were  studied  with  some  success  by  Robert  Booke  cads 
the  name  of  "  fantastical  oolours  "  {UiiropupkU,  1664).  The 
inquiry  was  resumed  by  Sir  Isaac  If cwtoo  with  kb  tciaiuard 
power  ("Discourse  on  Light  and  Cokms,"  1675,  Ofiids, 
book  ii.),  and  by  him  most  of  the  laws  regulating  thoe  phea»> 
mena  were  discovered.  Newton  experimented  cspcdafiy  vi:k 
thin  pUtes  of  air  enclosed  by  slightly  curved  f^asse^  Msi 
the  coloured  rings  so  exhibited  are  usually  called  after  ha 
**  Newton's  rings." 

The  colours  are  manifested  in  the  greatest  parity  when  tbe  r- 
fleeting  surfaces  are  limited  to  those  which  bound  the  thb  t^ 
Thb  b  the  case  of  the  soap-bubble.  When,  as  b  ta  other  fcapee* 
more  convenient,  two  gbss  plates  eockising  a  fifan  of  air  are  fiJb> 
stituted,  the  light  under  examination  b  liable  to  beoontaaisaterf 
by  that  reflected  from  the  outer  surfaces.  A  remedy  nay  be  foorf 
in  the  use  of  wedge-shaped  glasses  so  apdfied  that  the  ooAcr  surfacev 
though  parallel  to  one  another,  are  inclined  to  the  inner  Qperattas 
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surfaces.     By  suitable  optical  arrangements  the  two 
light,  desired  and  undeared,  may  then  be  separated. 

In  his  first  essay  upon  thb  subject  Thomas  Young 
trace  the  formation  of  these  colours  as  due  to  the  intafctA-T  ^^ 
light  reflected  from  the  two  surfaces  of  the  plate;  or.  as  it  wod^i  be 
preferable  to  say,  to  the  superposition  of  the  two  reflected  T&moM 
giving  resultants  of  variable  magnitude  aooonfing  to  the  pktsr' 
relation.  A  difficulty  here  presents  itself  which  might  have  pre^ 
insurmountable  to  a  less  acute  inquirer.  The  hmunoos  v2ntt.-s 
reflected  at  the  second  surface  traveb  a  <&Unoe  increawd  '^ 
twice  the  thickness  of  the  plate,  and  it  might  naturally  be  aapp^ei 
that  the  relative  retardation  would  be  measured  by  thb  q^xtrtizr 
If  this  were  so,  the  two  vibrations  reflected  from  the  iaBface»  ^  &s 
infinitely  thin  plate  would  be  in  accordance,  and  the  intenakir  of  i^ 
resultant  a  maximum.  The  facts  were  notoriously  the  irvr^ 
At  the  place  of  contact  of  Newton's  glasses,  or  at  the  thianett  ^.-'s 
of  a  soap-film  just  before  it  bursts,  the  odaar  b  black  and  aoc  «^  :? 
as  the  explanation  seems  to  require.  Young  saw  that  the  rrco^'i  ^ 
tion  lies  in  the  circumstance  that  the  two  reflections  occw  i9«^?' 
different  conditions,  <Mie.  for  example,  as  the  fight  paaaes  Iroe  t::r  t> 
water,  and  the  second  as  it  passes  fixNn  water  to  air.  Actuwfcpy  ^ 
mechanical  principles  the  second  reflection  involves  a  c^age  ci 
sign,  equivalent  to  a  gain  or  loss  of  half  an  aadalBtaa^   Vte  a 
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utJCbting  uiy  pArtleuUr  coloured  ][|h1  ii  nflfctcd 
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wt)Tdi  may  nrliapi  give  the  teader  an  idea  of  hovi  *y 

thf  nmcUnlont  are  arrived  at.     The  incident  ray  A 

(I.M  Ifig.  3)  bring  I.  the  teBected  (AR)  and  rtfracted  /  \ 
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Xn™™tx  along  AG  (mit   'Wa^t  i>  ^evirai.Tt      Flo-  * 
Byn  riw  10  rf  along  Al,  and  a  along  AC.     Hence  k+ct-o, 
i'i-c/-i.  whicli  agree  wilh  (4).    It  ii  hoc  auumed  thai  then  k 
Do  chjnEe  of  phue  in  the  act  of  icflcciiDn  or  r?fr.icEki>n,  except  Buch 
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dkwi  be  allawed  to  InpiBfc  obliquety, 
B  rotatlDn,  and  diaolayi  ti  cdoura  may  be 
ience,  anoaiifaing  by  tbeir  brilliaBce  and 
...-M-Jilheychaf^E.  i^munent  filnia. analDgnia 
boH  obtained  bv  Glew'i  method.  Afewdn^^ 
uLJvpj  vajuHu  arc  ponied  upon  the  lur^acr  of  water  cvniaiiKd  in 
large  d»b.  After  evapmcion  of  Che  aalvent.  cbe  Uaa  may  be 
eked  up  upoB  ringt  o(  uon  win, 

*-  ■  vinanc  upoa  Newlon't  rinta,  intrmting  efTecta  may  be 
led  by  cbe  partial  etching  of  l£a  urface*  (JT  picked  piecei  o< 
gliM.    A  iurface  la  csted  in  panllel  (tripea  oilh  paiattB 

ind  created  with  dilute  hydroHuonc  add  for  uch  a  time  (lounl 

by  prrliminanr  criaU)  a>  i>  lequired  to  eat  away  the  eapowd  portBoe 
to  a  depth  oTone  qnaner  of  ihe  mean  wave-lcnrth  of  light.  Two 
■uch  prepared  furfaoa  pfoied  in  the  cnwd  pofitioB  Ibio  nutable 
contact  Eihibu  a  cheaaTiaaid  DaCtero.  Wberv  two  uncormdcd,  or' 
when  tn  cnnnbd.  nana  owAap,  the  coloun  an  Beaity  the  lame; 
but  (rheic  a  corroded  and  an  sncanoded  luilacB  ncec.  a  Rnmly 
coacraned  ectow  ■  devdoped.  The  combination  lendi  IikU  is 
|>ro)ectioa  and  Ibe  paccen  na  nan  the  acmn  ii  very  bewilifnl 
If  proper  Mnutwn  an  taken  to  dioiiute  the  white  light  naccled 
from  the  bit  and  fourth  nilaai  <A  Che  i^tea  (eee  Alan,  i»i, 

Theory  aod  obiervatloa  alike  ihow  that  the  Innnnicted  siloiiia 

of  a  Ihm  plate,  <,r.  a  «ap  film  or  a  byer  of  air,  are  very  inferior 
to cJme reBecied.  Specimemof annenlElaK. vhichhaveundergone 
niperficiat  decoRipontiim.  on  Ihe  oiber  hand,  lomeiime*  Sam 
Iranarnitted  cnkxin  dl  mnarkable  brilliancy.  The  pmbable  e«- 
I^nauon.  luggeeted  by  Bmnter.  ii  that  we  have  hen  10  deal  not 
merely  with  one,  but  with  a  •criet  of  thin  pUtea  of  not  very  different 
ihickncilll.  It  11  evxient  ChaC  wilh  lu^  a  lerin  the  Iianunilted 
Sl^'u.S'  If'*he'"h^  fc'*'*''  '"^  "^  reSKied  much  brighter, 
^^»^  m^^  lie  abwlutely  mi™ng  in  ite^^flJcW  lijh!;"h'ite 
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cryitals  cf  pot  11  ■Hum  cWnratr.  Scoka  thamtd  dat  tbe  icflectod 
li^it  b  often  in  a  h^  dcgrae  noaochroaiatic,  and  that  it  is  000- 
nected  with  the  ttMencr  ti  twin  plaaek  A  <kmx  diKuwion 
appean  to  Aam  that  the  twin  plane*  mint  be  icpested  in  a  neriodic 
nanncr  (PM.  Mat^  1888,  36^241.  3S6;  ako  ne  R.  W.  Wood, 
Pka.  Mag.j  IQ06). 

A  beantnul  example  of  a  maaShr  effect  is  mikihijI  by  G.  Iipp> 
maon'a  oolouzed  nhocooaph^    In  this  cue  toe  pfriodir  atractnie  ■ 


actually  the  prodiict  oTthe  action  of  light.  The  plate  is  1  Hwwd  to 
•tationafy  wavei,  lewltiin  from  the  inrkknrr  of  Ugbt  npoa  a 
veaectinK  nriace  (aee  Pbotocrapbt). 

AU  that  can  be  rKfirrteA  from  a  phyvcal  theofy  k  the  detcrouna- 
tion  ci  the  com^owtion  of  the  li^t  icflected  from  or  tnmoiitted 
by  a  thin  phte  in  tenoa  of  the  oomppeition  of  the  inridcnf  light. 
Tm  further  quetfion  of  the  duomatic  character  of  the  niiaum 
thus  obtadneci  belooga  rather  to  phynokwical  optks,  and  cannot 
be  anawoed  without  a  complete  knowledge  of  the  chromatic  re- 
lationa  of  the  apectral  coloun  themadvca.  Eqicrimenu  upon  this 
subject  have  been  made  by  various  observeis,  and  enecsalty  by 
J.  Oerk  Maxwen  {PhO.  Tram.,  i860),  who  has  cxhibitecf  his  results 
on  a  coloor  diagram  as  used  by  Newton.  A  calculation  of  the  coloun 
of  thin  platea,  based  upon  Maxwell's  data,  and  accompanied  by  a 
drawing  showing  the  curve  representative  of  the  entire  scries  up 
to  the  fifth  order,  has  been  nven  by  Raylcigh  {Edim.  Trans.,  1887). 
The  oolouTi  of  Newton's  scale  are  met  with  also  in  the  light  tran»> 
nutted  by  a  aomewhat  thin  plate  of  doubty-refracting  material, 
•nch  as  mica,  the  plane  of  analysb  being  prrprndinibr  to  that  of 
primitive  polarisatioo. 

The  ssmf  wiifs  of  coioors  occur  also  m  other  optical  eKueiimenti, 
«.f .  at  the  centre  of  the  illuminated  area  when  light  issuing  from  a 
point  pastes  throi^  a  small  round  aperture  in  an  otherwise  opaque 


The  coloun  of  whidi  we  have  been  speaking  are  those  fonned  at 
aeariy  perpendicular  incidence,  so  that  the  reUirdation  (reckoned  as 
adistaiice},vix.a;^  cos  «',  as  sensibly  independent  of  X.  Thissute 
of  things  may  be  greatly  departed  from  when  the  thin  plate  b  rarer 
than  ita  surrouiKUngs,  and  the  incidence  b  such  that  a'  b  nearly 
equal  to  90%  for  then,  in  consequence  of  the  powerful  dispernon, 
cos  ^  may  vary  greatly  im  we  pass  from  one  colour  to  another. 
Under  thoe  drcumstanoes  the  series  of  coloun  entirelv  alters  iu 
character,  and  the  bands  (corresponding  to  a  naduated  thickness) 
may  even  lose  their  coloration,  becoming  aensibly  black  and  white 
through  many  alternations  (Newton's  Opticks,  bk.  ii.;  Fox- 
Talbot,  Pka.  Mat.,  1 836, 9,  p.  401 ).  The  general  explanatkm  of  thb 


remarkable  phenomenon  waa  suggested  oy  Newton. 


m  air,  is 
31  sec  «'~^ .  2i  tan  a'  s!n  a«a/ooo  a* ; 
and  the  reteidatkm  in  phau  b  al  cos  a'/X,  X  being  as  usual  the  wave- 
leMth  in  air. 

The  first  tlung  to  be  notked  b  that,  when  a  approaches  the 
critical  an^  cos  a*  becomes  as  small  as  we  please,  and  that  conse- 
quently the  retardation  corresponding  to  ajriven  thicknem  b  very 
much  MM  than  at  perpendicular  inridrncc.  Hence  the  glam  surfaces 
need  not  be  so  dose  as  usuaL 

A  second  feature  b  the  increased  brfllbncy  of  the  light.  Ac- 
cording to  (7)  the  intennty  of  the  reBected  tight  when  at  a  maximum 
(sin  Ul  •■  t)  IS  4«'y(i  +^.  At  perpendicular  incidence  «  b  about 
I,  and  the  intensity  b  somewhat  small;  but,  aw  cos  a'  approaches 
sero,  t  approaches  unity,  and  the  brillbncy  b  much  increawd. 

But  the  peculbrity  which  most  demands  attention  b  the  lessened 
influence  ofa  variation  in  X  upon  the  phase-retardation.  S.  diminu- 
tion oif  X  of  Itself  increases  the  retardation  of  phase,  but,  since  waves 
of  diorter  wave-length  are  more  refrangible,  thb  effect  may  be  more 
or  baa  perfealy  coropenaated  by  the  greater  obliquity,  and  conse- 
quent diminution  in  the  value  of  cos  «'.  We  will  investigate  the 
conditions  under  which  the  retardation  of  phase  b  sutionary  in 
spite  of  a  variation  of  X. 

In  order  that  X'^ooa a'  may  be  stationary,  wc  mnat  haw 

X  Bin  a'da'+oos  a'dX-o. 

where  (a  being  cooiUnt) 

^cos  a  da  M  sin  a  d#b 

Thus  «*'•'--;  aS  (9). 

giving  a'  when  the  rebtion  between  n  and  X  b  known. 

Aooording  to  A  L.  C^auchy's  formub.  which  represents  the  facts 
very  wdl  throughout  most  of  the  visible  spectrusia 

#.-A+BX-* 
•othat  <io), 

^V-H-ScrAi  („,. 

If  w«  take,  as  for  Chance's  "extra-dense  flint/*  B« •984X10**, 
and  as  for  the  soda  lines,  ii  -  i-6s.  X-5-89Xicr*,  we  get 

«'-79'30'. 


At  thbai^of  refnctioa.  and  wU  tkfa  kMd  of 
of  phase  is  accordingly  nearly  iad 
therefore  the  bands  fonned,  as  the 
matdy  adiromatic.    Perfect 
under  a  law  of  dbpenioa 


^-A'-BV. 


If  the 


are  wonderfully 
(after  Newton) 


of  Sght 


about 


with  a 
be  brongfat 
The  bands 
8  in.  focus.    If  the  eye  be  at 
and  the  lens  be  hdd  midway 
combined  of  a  large  fidd  and  of 

If  Newton's  rings  are  examined  throu^  a 
remarkable  phenomena  are  exhibiccd,  desauied  in 
obKTvatioo  iPpUtlu  ;  see  abo  Pboe,  J>ff.  ilaa 
**  When  the  two  obbct-ghmes  are  hid 
make  the  rioga  of  the  ookmn  appear,  thoo^  with 
1  could  not  duoem  above  eight  or  nine  of 
them  throuh  a  prism  I  could  see  a  far  gi 
thau  I  cooldnumoer  more  than  forty.   .  .   .  And  I 
experiment  may  be  improved  to  the  diKoverr  of  far 
.   .  .  But  it  waa  on  but  one  side  of 
wludi  the  refraction  was  made,  winch  by  the  i«f  1 
distinct,  and  the  other  side 
viewed  with  the  naked  eye. 
**  1  have  sometimes  so  hid 
to  the  naked  eye  they  have  all  over 
the  least  appeantnoe  of  any  of  the 

viewing  them  through  a  prism  great  miiltitlake  of 

■i:«i  i.i.M»ii  ^*- *       •• 

oisooveren  memseives. 

Newton  was  evidently  nftidi  atra^  wiA 

stances  ";  and  he  exphins  the  occuncnoe  of 

thicknesses  as  due  to  the  dispenanK  power  of 


"jr. 


system  being  more  refracted  than  the'rcd.  it  b 
conditions  that  the  «**  blue  ring  ma 


ring  may  be  so 
to  the  corresponding  red  ring  as  al  «nr  pari  tf  As 
compensate  for  the  different  diametcta.    A  white 
be  farmed  in  a  situation  where  without  the 
coloun  would  be  complete^  so  far  as  could  be  inoi 

The  amplest  case  that  can  be  consjderedbwnen 
b  bounded  by  phne  surfacee  indined  to 
angle.    By  drawing  back  the  prbm  (whose  eitee 
intenection  of  the  above-mentioned  panes)  ft  win  i 
so  to  adjust  the  effective  dispersing  power  as  to 
to  coinctdenoe  for  any  two  assigned  ooloora,  and 
matdy  for  the  entire  spectrum.    The  formation  of 
bandf  or  rather  central  black  band,  depends 
prinaplcs  as  the  fictitious  shifting  of  the  < 
Fresnd's  bands  when  viewed  throuth  a  _ 

But  ndther  Newton  nor.  as  would  appear,  any  of  hb 
haw  expbined  why  the  bands  should  be  more  nmierwi 
and  under  certain  conditions  senaibly  achramatic  for  a 
of  altemationa.    It  b  evident  that*  in  the 

wedgC'duped  plate  above  apecified,  anck  a  l 

The  width  of  the  bands  for  any  oolonr  would  be  pt 
as  wdl  after  tbe  di^dacement  by  the  priam 
succession  of  coloun  formed  in  white  light 
peroeptibfe  bands  would  be  much  as  uanaL 

The  peculiarity  to  be  explained  appean  to 
cnffolaifs  of  the  surfaces  bounding  the  nhte.   Foi 
that  the  lower  surface  b  phne  (y— oj.  amd  thnct  the 
equation  of  the  upper  surface  b  j^a-^-h^,  a  being  t 
disunce  between  the  platea.    The  bhck  of  the  ^ 
length  X  occun  when 

IttX-a-Ho* 

and  thus  tbe  width  (Ix)  as  thb  place  of  the  bud  b 

|X-2&xiac 
-        X  X 

^  •*"iK"4V*.V(iaX-«> 


(u^ 


If  the  ghaaea  be  !n  contact,  aw  b  usually 
of  Newton's  rings,  a«o,  and  laosXl,  or  the  wkMi  of  the 
the  H*^  order  varies  as  the  S9uare  root  of  the 
of  as  the  first  power.    Even  m  thb  case  the  mnininaiin  i 
quent  obliteration  of  the  bands  b  greatly  retaided  ay  me 
prism,  but  the  full  devdopment  of  the  phrimni 
a  should  be  finite.    Let  as  inquire  what  b  the 
that  the  width  of  the  band  of  the  «** 


X  varies.    By  (14)  it  b  necesmry  that  the 
shouU   vanish.    Hence  aa>|fliX,  so  that  the 
surfaces  at  the  place  where  the  «**  band  b 
due  to  curvature  and  half  to  imperfect  coi 
closest  approach.    If  thb  condition  be  satisfied, 
the  il*^  band,  effected  by  the  prism,  carries  widi  it  tbe 
of  a  brge  number  of  neighbouring  bands,  and  tb«s  gj 
rcmarkabfe  eficcta  dcsmbed  by  Newtoa.    Fntthcr 


of  X*. 


a    - 


la  o'.t. 

bc» 

ji 
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Fig.  4. 


if«  gNcn  hv  Lofd  lUyleMi  In  a  paper  **  On  Achromatic  Interference 
^fids"  iPkii,  Mag.,  1M9,  28.  pp.  77.  189):  aee  alK>  E.  Maacart, 
rraiU  d'opUpu. 

In  Newton's  rings  the  variable  element  is  the  thickness  of  the 
>tate.  to  which  the  retardation  is  directly  proportional,  and  in  the 
deal  case  the  angle  of  incidence  is  constant.  To  observe  them  the 
rye  is  focused  upon  the  thin  plate  itself,  and  if  the  plate  is  very  thin 
10  particular  precautions  are  necessary.  As  the  plate  thickens  and 
:he  order  of  interference  increases,  there  is  more  and  more  demand 
'or  homogeneity  in  the  light,  and  we  may  have  recourse  to  a  sodium- 
Same  or  a  helium  vacuum  tube.  At  the  same  time  the  disturbing 
nfluence  of  obliquity  increases.  Unlew  the  aperture  of  the  eye  is 
reduced,  the  rays  reaching  it  from  even  the  same  point  of  the  plate 
ire  differently  affected,  and  complications  ensue  tending  to  impair 
the  distinctness  of  the  bands.  To  obviate  this  disturcnnce  it  is 
:>cst  to  work  at  incidences  as  nearly  as  possible  perpendicular. 

The  bands  seen  when  light  from  a  soda  flame  falls  upon  nearly 
parallel  surfaces  are  often  employed  as  a  test  of  flatness.  Two  flat 

surfaces  can  be  made 
to  fit,  and  then  the 
bands  are  few  and 
_  broad,  if  not  entirely 
absent;  and,  how* 
ever  the  surfaces 
nay  be  presented  to  one  another,  the 
bands  should  be  strairitt.  parallel  and 
equidistant.  If  this  condition  be  violated, 
one  or  other  of  the  surfaces  deviates  from 
flatness.  In  fig.  4.  A  and  B  represent  the 
glasses  to  be  tested,  and  C  is  a  lens  of  2  or 
3  ft.  focal  length.  Rays  diverging  from  a 
soda  flame  at  E  ore  rendered  parallel  by 
the  lens,  and  after  reflection  from  the 
surfaces  are  racombined  by  the  lens  at  E. 
To  make  an  observation,  the  coincidence 
of  the  radiant  point  and  its  image  must 
be  somewhat  disturt)ed,  the  one  bdng 
lisplaced  to  a  positioo  a  little  beyond,  and  the  other  to  a  position 
I  Uttle  in  front  of  the  diagram.  The  eye,  protected  from  the 
Same  by  a  suitable  screen,  is  placed  at  the  image,  and  being 
focused  upon  AB,  sees  the  field  traversed  by  bands.  The  reflector 
D  is  introduced  as  a  matter  of  convenience  to  make  the  line  of  vision 
tioriKMitaLi 

These  bands  may  be  photographed.  The  lena  of  the  camera 
rakes  the  place  of  the  eye.  and  should  be  as  close  to  the  flame  as 
imssible.  With  suitable  plates,  sensitised  bv  cyanin.  the  exposure 
required  may  vary  from  ten  minutes  to  an  hour.  To  get  the  best 
rcMilts,  the  (under  surface  of  A  should  be  blackened,  and  the  front 
(urface  of  B  should  be  thrown  out  oS  act'ion  by  the  superposition  of 
ft  wedge-shaped  plate  of  glass,  the  intervening  H>aoe  being  filled  witJi 
>LI  of  turpenctne  or  other  fluid  having  nearly  tne  same  refraction  as 
{lass.  Kf oreover.  the  light  should  be  puribied  from  blue  rays  by  a 
; rough  containing  solution  of  bichromate  oS  potash.  With  these 
precautions  the  dark  parts  of  the  bands  are  very  black,  and  the 
rxpowre  may  be  prolonged  much  beyond  what  would  otherwise  be 
fcdmissible. 

By  this  method  it  is  easy  to  compare  one  flat  with  another,  and 
;hus,  if  the  first  be  known  to  be  free  from  error,  to  determine  the 
rrrors  of  the  second.  But  how  are  we  to  obtain  and  verify  a 
ttandard?  The  plan  usually  followed  is  to  bring  tkrtt  surfaces  into 
rompariaoo.  The  fact  that  two  surfaces  can  be  made  to  fit  another 
n  all  aximuths  proves  that  they  are  spherical  and  of  equal  curvatures, 
>ut  one  convex  and  the  other  concave,  the  case  of  perfect  flatness 
%at  being  excluded.  If  A  and  B  fit  one  another,  and  also  A  and  C, 
t  follows  that  B  and  C  must  be  similar.  Hence,  if  B  and  C  also  fit 
me  another,  all  three  surfaces  must  be  flat.  By  an  extenstoa  of 
his  process  the  errors  of  three  surfaces  which  are  not  flat  can  be 
ouno  from  a  consideration  of  the  interference  bands  which  they 
wcwnt  when  combined  in  three  pairs. 

The  free  surface  of  undisturbed  water  b  almost  Ideally  flat,  and, 
ts  Lord  Rayleigh  (iVa/Mrt,  1893,  48,  212)  has  shown,  there  is  no 
;Teat  difficulty  in  using  it  as  a  standard  of  comparison.  Following 
he  same  Idea  we  may  construct  a  parallel  pbte  by  superposii^  a 
ayer  of  water  upon  mercury.  If  desired,  the  superior  reflecting 
xnver  of  the  mercury  may  be  compensated  by  the  addition  of 
:olouring  matter  to  the  water. 

Haidinter^s  RingM  dtpmdtni  m  Obliguiiy,—li  Is  remarkable 
luat  the  wdl-known  theoretical  imrettigation,  undertaken  with 
be  view  of  explaining  Newton's  rings,  applies  more  directly  to 
I  different  syrtem  of  rings  discovered  at  a  Uter  date. 

The  results  embodied  in  eqttatkms  (i)  to  (8)  have  application  in 
he  first  instance  to  plates  whose  surfaces  are  absolutely  parallel, 
hough  doubtless  they  may  be  employed  with  fair  accuracy  when 
he  t  nickness  varies  bvt  slowly. 

We  have  now  to  consider  I  oooslaBt  and  a'  variablt  la  (i).  If 
f  besnaUf 

•-8^(1  -la-*)  -airf-lsF/n  (15)  J 


and  since  the.  differences  of  •  are  proportional  to  «^,  the  law  of 
formation  is  the  same  as  for  Newton's  rings,  where  «'  b  constant  and 
t  proportional  to  the  square  of  the  distance  from  the  point  of  contact. 
In  order  to  see  these  rinn  distinctly  the  eye  must  be  focused,  not 
upon  the  plate,  but  for  infinitely  distant  objects. 

The  earliest  observation  of  rings  dependent  upon  obliquity 
appears  to  have  been  made  by  W.  von  Haidinger  {Pogg,  Ann,, 
1849,  77.  p.  axp;  1855,  96,  p.  453),  who  employed  sodium  light 
reflected  from  a  plate  of  mica  {e.g.  0*2  mm.  thick).  The  transmitted 
rays  are  the  easier  to  see  in  their  completeness,  though  they  are 
necessarily  somewhat  fainL  For  thu  purpose  it  b  sufficient  to 
look  through  the  mica,  held  dose  to  the  eye  and  perpendicular 
to  the  line  of  vision,  at  a  sheet  of  white  paper  or  card  iUuminated 
by  a  sodium  flame.  Although  Haidinger  omitted  to  consider 
the  double  refraction  of  the  mica  and  gave  formulae  not  quite 
correct  for  even  singly  refracting  plates,  he  fully  appreciated 
the  dbtincti  ve  character  of  the  ringSf  contrasting  BtrUhrungsnmgji 
und  PlaUenringe.  The  latter  may  appropriately  be  named  after 
him.  Their  tardy  discovery  may  be  attributed  to  the  technical 
difficulty  of  obtaining  suflSdently  parallel  plates,  unless  It  be  by 
the  use  of  mica  or  by  the  device  of  pouring  water  upon  mercury. 
Haidlnger's  rings  were  rediscovered  by  O.  R.  Lummer  {Wied, 
Ahh^  1884,  23,  p.  49),  who. pointed  out  the  advantages 
they  offer  in  the  examination  of  plates  intended  to  be 
panlleL 

The  DIuminatioo  depends  upon  the  Intennty  of  the  mooochn^ 
matic  source  of  liriit.  and  upon  the  reflecting  power  of  the  a 
If  R  be  the  intensity  of  the  reflected  light  we  have  from  (7) 


I . 
R' 


H 


4?5?a4' 


from  whidi  we  see  that  if  «« i  absolutely,  i/R«R «t  for  all  values 
of  I.  If  «— I  very  ncariy,  R— I  nearly  lor  all  values  of  X  for  which 
sin '(ill)  b  not  very  smalL  Ii(  the  light  reflected  from  an  extended 
source,  the  ground  will  be  of  full  brightness  corresponding  to  the 
source,  but  it  will  be  traversed  by  iMirrMr  dark  lines.  By  transmitted 
light  the  ground,  corresponding  to  general  values  of  the  obliquity, 
will  be  dark,  but  will  be  intemipted  by  narrow  bright  rings,  whose 
position  b  determined  by  nn  Hic<)«o.  In  permitting  for  ceruin 
directi<Mis  a  complete  transmission  in  spite  of  a  high  reflecting 
power  («)  of  the  surfaces,  the  plate  acu  the  part  of  a  resonator. 

There  Is  no  tranqiarent  material  for  which,  unless  at  high  obliquity, 
t  approaches  unity.  In  C  Fabry  and  A.  Perot's  apparatus  the 
reflections  at  neariy  perpendicular  mddence  are  enhanora  by  lightly 
silvering  the  surfaces.  In  this  way  the  advanUge  of  narrowing  the 
brig^  nngs  b  attained  in  great  measure  without  too  heavy  a  sacri- 
fioeof  light.  The  pbte  in  the  optical  sense  b  one  of  air,  and  to 
bounded  by  pbtes  of  glass  whose  inner  silvered  surfaces  are  ac- 
curately flat  and  paralleL  The  outer  surfaces  need  only  ordinary 
flatness,  and  it  is  best  that  they  be  not  quite  parallel  to  the  inner 
ones.  The  arrangement  constitutes  a  tpectroscefe^  inasmuch  as  it 
allows  the  structure  of  a  complex  spectrum  line  to  be  directly 
observed.  If,  for  example,  we  look  at  a  sodium  flame,  we  see  in 
general  two  distinct  svstems  of  narrow  bright  drdes  corresponding 
to  the  two  D-lines.  With  partknilar  values  of  the  thickness  of  the 
pbte  of  air  the  two  systems  may  coiodde  so  as  to  be  seen  as  a 
single  system,  but  a  slight  alteration  of  thickness  will  cause  a 
separation. 

It  will  be  seen  that  In  thb  apparatus  the  optfcal  parts  are  them- 
selves of  extreme  nmplidty;  but  they  require  accuracy  of  con- 
struction and  adjustment,  and  the  demand  in  these  lespccu  b  the 
mote  severe  the  further  the  ideal  b  pursued  of  narrowing  the  rings 
by  increase  of  reflecting  power.  Two  forms  of  mounting  are  em- 
ployed. In  one  instrument,  called  the  inUffenrnettr,  the  distance 
between  the  surfaoea-Hhe  thkkness  of  the  pbte--b  adjusuble 
over  a  wide  range.  In  its  complete  devek>pment  this  instrument  b 
cbborate  and  costly.  The  actual  measurements  of  wave-lengths 
by  Fabry  and  F£roC  were  for  the  moat  part  effected  by  another 
form  of  instrument  called  an  Halait  or  mterference-gauge.  The 
thickness  of  the  optical  pbte  b  here  fixed;  the  gbsses  are  held  up 
to  metal  knbbs,  acting  as  distonce-pieces.  by  adjusubb  springs, 
and  the  final  adjustment  to  parallelism  b  effected  bv  regubting 
the  pressure  exerted  by  these  springs.  The  disunce  between  the 
surfaces  may  be  5  or  10  mm. 

The  theory  of  the  comparison  of  wave-lengths  by  means  of  thb 
apparatus  b  very  simple,  and  it  may  be  well  to  give  it.  fdtowing 
ckwly  the  statement  of  Fabry  and  mot  {.Anm.  ekim.  pkys.,  1902. 
25.  p.  110).  Consider  firat  the  cadmium  radbtion  X  treated  as  a 
standard.  It  gives  a  system  of  rings.  Let  P  be  the  ordinal  number 
of  one  of  these  rings,  for  example  tne  6nt  counting  from  the  centre. 
Thb  Integer  b  snpmsed  known.  The  order  of  interference  at  the 
centre  win  be  ^«P+«>  We  have  to  determine  thb  nmnber  a, 
lying  ordinarily  between  o  and  1.   The  diamttcr  of  the  ring 
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inctcasa  witli  «;  to  thst  a  meuore  of  tbe  dUmrirr 
allovB  iM  to  detennine  tbe  btter.  Let  I  be  tbe  thSHmrM  of  the 
pl^  of  air.  Tbe  onkr  of  iotcffefcnoe  at  tbe  centre  it  P^2tpi. 
Tbis  oorrespoods  to  nomial  pawagr  At  aa  obiiamty  t  tbe  onkr  of 
ioteff erenoe  is  p  cos  t.  Tluu  if  a  be  tbe  aafnur  **■«■■***■'  of  tbe 
ciag  P,  p  a»  iai*P;  or  snoe  x  is  small. 

In  uke  mmneTi  iRMn  ooscrvatioos  npon  anochet  nkfotion  X  tobe 
oompaxed  witb  X,  we  bave 

if  I  be  tiCBtad  as  aa  abaofaite  ooartaat* 


':-U'^-^ 


Tbe  latio  XA'  Is  dios  determined  as  a  fuuuiua  of  tbe  aagubr 
diametefas^raiidof  tbeiot^ersP,  P.  If  P,  say  for  the  cadmium 
red  line,  is  known,  aa  approaimste  vilue  of  XJfX*  will  ososIIy  sufioe 
to  determiae  what  iBtegru  value  must  be  assigned  to  P,  ana  tbcnoe 
by  (i6)  to  allow  of  tbe  calculation  of  tbe  corrected  tatioX^/3L 

la  Older  to  find  P  we  may  employ  a  modified  form  of  (i6)«  ~ 


P-K'+^-t) 


(17X 


lyeoium  fines,  oocfa  aw  tbe  faHmiwm  led  and  tbe  cadmium 

,  for  iHudi  tbe  relative  waveJengtbs  are  already  known  witb 

aocuracy  from  A.  A.  Micbdsoa's  work.   To  test  a  proposed  intsgrsl 

value  of  P  (cadfflinm  red),  we  calculate  P*  (cadmium  green)  from 


(17),  using  tbe  observed  values  of  a,  a'.  If  tbe  result  deviates  from 
an  integer  by  more  than  a  small  aoMMnt  (deoendiag  upon  tbe 
aocaranr  of  tbe  observations),  tbe  proposed  value  of  P  is  to  be 
rejecteiL  In  tbis  way  by  a  prDoess  of  eM'liiihwi  tbe  true  value  is 
ultimately  arrived  at  (Rayleigh,  PkO,  Mag.,  1906, 68«).  It  appean 
tbat  by  Fabry  and  PIrot's  method  comparisons  01  wave-lengths 
may  be  made  accuiate  to  about  one-nuOiontb  part;  but  it  is.neces- 
sary  to  take  account  of  tbe  circumstance  that  the  effective  tfakkncas 
I  of  tbe  plate  is  not  emctly  tbe  saoie  for  varioos  wave-lengths  as 
'  m  (16). 


I  9.  NewUm't  Dijfurion  lE&ifi.— In  the  foortb  part  of  the 
lecond  book  of  bisO^ficJb  Newton  investigates  another  series  of 
rings,  usually  (though  not  very  appropriately)  known  as  the 
colours  of  thick  plates.  The  fundamental  experiment  is  as 
follows.  At  the  centre  of  curvature  of  a  concave  kxAing-glais, 
quicksilvered  behind,  is  placed  an  opaque  card,  perforated  by  a 
small  bole  through  which  sunlight  b  admitted.  Tbe  main  body 
of  the  light  returns  through  the  aperture;  but  a  series  ci  con- 
centric rings  are  seen  upon  the  card,  the  formation  of  which 
was  proved  by  Newton  to  xcquiie  the  co-operation  of  the  two 
surfaces  of  the  mirror.  Thus  the  diameters  of  the  ring»  depend 
upon  tbe  thickness  of  the  glass,  and  none  are  formed  when  the 
^ass  is  replaced  by  a  metallic  speculum.  The  brilliancy  of  the 
rings  dqxnds  upon  imperfect  polish  of  the  anterior  surface  of 
the  glass,  and  may  be  augmented  by  a  coat  of  diluted  mUk,  a 
device  used  by  Michel  Ferdinand,  due  de  Chaulnes.  The  rings 
may  also  be  well  observed  without  a  screen  in  the  manner 
recommended  by  Stcdus.  For  this  purpose  all  that  is  required 
b  to  place  a  nMil  flame  at  the  centre  of  curvature  of  the  prepared 
^ass,  so  as  to  omndde  with  its  image.  The  rings  are  then  seen 
surrounding  the  flame  and  occupying  a  definite  position  in 


Tbe  explanation  of  the  rings,  suggested  by  Young,  and  developed 
by  HerKUid,  refen  them  to  interference  between  one  portion  of 
light  scattered  or  diffracted  by  a  particle  of  dust,  and  then  rexulariy 
refracted  and  reflected,  and  another  portion  first  regularly  refracted 
and  reflected  and  then  diffracted  at  emergence  by  the  same  particle. 
It  has  been  shown  by  Stokes  {Camb.  Trams.,  1851, 9,  p.  147)  that  no 
reicular  interference  b  to  be  expected  beiaatn  portions  of  light 
diffracted  by  different  particles  of  dust. 

In  the  memoir  of  Stokes  will  be  found  a  very  complete  cBscwsion 
of  the  whole  subject,  and  to  this  the  reader  must  be  referred  who 
desires  a  fuller  knowledse.  Our  limits  wiO  not  allow  us  to  do  more 
than  touch  upon  one  or  two  points.  Tbe  condition  of  fiaty  of  tbe 
rings  when  observed  in  air,  and  of  distinctness  when  a  acreen  b 
used,  b  that  the  systems  due  to  all  parts  of  the  diffuang  surface 
should  coincide;  and  it  is  fulfilled  oiuy  when,  as  in  Newton's  ex- 
periments, the  source  and  screen  are  in  the  plane  passing  through 
the  centre  of  curvature  of  the  gtass^ 

As  the  simplest  for  actual  cakrubtlon,  we  wHl  consider  a  little 
further  the  case  where  the  gUss  b  pUne  and  parallel,  of  thickness 
*  and  index  m  and  b  supplementea  by  a  lens  at  whose  focus  the 

une  of  light  b  placed.    Thb  lens  9k:|s  both  as  cottimafgr  ^nd  as 


object-glasB,  00  tbat  the  comfaiaatioa  of 

replaces  the  concave^  nuiiw  of  Newton's 

tioa  b  calcnlatfd  in  the  saaae  way  as  for 

thin  plates.    In  fig.  5  the  diffractiag  particle 

b  situated  at  B,  and  we  have  to  nod  the 

idative  rctaidatioo  of  the  two  rays 

cmcne  fmaOy  at  incfination  ••  the 

dnnacted  at  eneraance  foOowing  the  path 

ABDBIE,    and    the   other    diftacted    at 

entranrp  and  following  the  path  ABFGH. 

The  retardation  of  the  former  from  B  to  I 

b  am+BI.  and  of  the  latter  from  B  to  the  p, 

equivakaA  pboeG  b  2^¥.  Now  FB  -Isecr, 

r  bong  the  am^  of  refraction;  Bl-a<  tan  f^  sia  •; 

relative  retardation  F  b  pvea  by 

R-Xl  l+ir*ta« r sint-secri -»<0 
If  •,  f^  be  amalU  «e  may  take 

as  snflkaently  approodmate. 

Tbe  condition  of  distinctness  b  here 
for  every  ray  emergent  paiaDd  ro  a 
paiaDd  svstem  are  coOccted  fay  the  lens  to  a 
point  in  the  neighbourhood  of  the  oripnal 

The  formula  (1)  wm  discussed  by  " 
with  Newton's  measures.   The  law  of  ioramiiaa  of  the 
Immediately  frcm  the  fipw,winn  for  the 
the  ring  of  «**  order  being  proportional  to  a  and  to  tbe 
of  tbe  wave-length. 

I  la  Imkrfu»meUr.—hk  many  ca»s  It  h 
two  rays  ultimately  bioui^t  to  interf erena 
separated  over  a  part  of  their  course  to 
treatment;  for  enmiple,  it  may  be  desired  to 
different 


(iV 


FlcfiL 


A  ample  modification  of  Young's  ori^nal 
solve  this  problem.    Light  pruterding  from  a 
pendicular  to  the  plane  of 
the  paper,  falb  upon  a  ooDi- 
mating   lens  B  iHiose  aper>   _ 
ture  b  limited  by  two  paiallel  * 
and  rather  narrow  auts  of 
equal  width.  The  parallel  lays 
CE,  DF  (shown  broken  in  the 
figure)  transmitted  by  these  slits  are  bwwrtt  to  a 
lois  EF  where  they  form  an  im^  of  the  ~~^ 
image  b  exaiiuned  with  an  eye-pKoe  of  hi 
The  interference  bands  at  G  undetgo 
DF  are  subjected  to  a  relative  retarcbtioa. 
at  the  point  G,  which  b  thejeeonKf~^~*  *~ 
metrical  so  that  the  paths  CE,  DF  are  eqi 
But  if,  for  example,  CE  be  snbieoted  to  a 
half  a  wave-length,  the  brightness  b  replaced  b 
bands  are  shifted  throi^  half  a  band-iatenraL 

An  apparatus  of  this  kind  has  been  ImumI 
mining  the  refractivity  of  gases,  especially  of 
small  quantities  (Proc.  Roy.  Soc„  1896.  99.  P- J9B: 
There  is  great  advantam  in  replacing  t 


atGbrtte 
Bt  A.    Tt^ 

lays  CE. 


otfA.    IfaObfrB^ 


simple  cyundrical  magnifier  formed 
of  a  glass  rod  4  mm.  in  diameter. 
Under  these  conditions  a  paralBa 
lamp  sufficed  to  illuminate  the  slit 
at  A,  and  allowed  the  ref  mctivities 
of  gases  to  be  compared  to  about 
ooe-thottsandth  part. 

If  tbe  object  be  to  merdy  see 
the  bands  in  full  development  tbe 
lenses  of  the  above  apparatus  may 
be  dispensed  with.  A  metal  or 
pasteboard  tube  10  in.  tong  carries 
at  one  end  a  single  ilit  (analogous 
to  A)  and  at  the  other  a  double 
slit  (analogous  to  C,  D).  Thb 
douUe  slit,  whidi  requires  to  be 
very  fine,  may  be  made  by  scraping 
two  parallel   lines  with  a  knife 

on  a  piece  of  eilvcred  glass^    The  tube  b  painted  to  a  lalghi  fic*^ 
and  the  eye,  bdd  dose  behind  the  double 
farsUt. 

I  II.  Otiber  JCffrscfoMMfcrr.— In  another  form  of 
employed  by  J.  C.  Jamin,  the  srparattona  are  etfccted  by 
at  the  surfaces  of  thick  plates.    Two  thicfc  glass  nwra 
the  same  in  all  respects,  are  arranged  as  in  fig.  7.    Tbe  firct  a« 
two  interfering  rays  b  that  which  is  reflected  at  tbe  firat 
the  firrt  reflector  and  at  tbe  second  surface  of  tbe 
The  second  ray  nndergoes  reflection  at  tbe 


first  reflector  and  at  thr  firft  sorfpce  of  the 
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tlie  nppontioa  that  tbe  plates  are  paWaUcl  and  equally  thick,  the 
paths  pursued  by  these  two  rays  are  equal.  P  represents  a  thin 
plate  of  glass  interposed  in  the  path  of  one  ray.by  which  the  bands 
are  shifted. 

In  Jamin's  appaxatos  tbe  two  ra>«  which  produce  interference 
are  separated  by  a  distance  proportional  to  the  thickness  of  the 
mirrors,  and  since  there  is  a  practical  limit  to  this  thickness,  it  is 
not  posaible  to  separate  the  two  rays  voy  far.  In  A.  A.  Michclson's 
iaterferometer  there  is  no  such  restriction.  '*  The  light  starts  from 
source  S  (fig.  8)  and  separatea  at  the  rear  of  pbte  A,  part  of  it  being 
^       I  reflected  to  the  plane  mirror  C. 

returning  exactly,  on  its  path 
through  A,  to  O,  where  it  may  be 
observed  by  a  teiesoope  or  received 
upon  a  screen.  The  other  part  of 
the  ray  goes  through  the  glass  plate 
A,  passes  -through  B,  and  is  re- 
flected by  the  plane  mirror  D, 
returns  on  its  path  to  the  start- 
ing point  A.  where  it  is  reflected 
O  so   as   nearly   to   coincide    with 

e,^  •  the  first  ray.    The  plane  parallel 

I'XG.B.  ^(^   Q   2,   introduced   to  com- 

peosate  for  the  extra  thickness  of  dass  which  the  first  ray 
has  traversed  in  passing  twice  through  the  plate  A.  Without 
it  the  two  paths  would  not  be  optically  identical,  because  the  first 
would  contain  more  glass  than  the  second.  Some  light  is  reflected 
from  the  front  surface  of  the  plate  A,  but  its  effect  may  be  rendered 
insignificaat  by*  covering  the  rear  nirface  of  A  with  a  ooatinE  of 
silver  of  such  thickness  that  about  cqval  portions  of  the  indoent 
light  are  reflected  and  transmitted.  The  f4ane  parallel  plates  A 
and  B  are  worked  originally  in  one  piece,  which  is  afterwards  cut 
in  two.  The  two  pieces  are  placed  parallel  to  one  another,  thus 
ensuring  exact  eqinlity  in  the  two  oplkal  paths  AC  and  AD  (see 
Machebon,  UgU^aves  amd  tkeir  User,  Chkago,  1903). 

The  adjustments  of  this  apparatus  are  very  delicate.  Of  the  fully 
sHvered  mirrore  C,  D,  the  latter  must  be  accurately  parallel  to  the 
image  of  the  former.  For  many  purposes  one  of  the  mirrors,  C, 
must  be  capable  of  movement  parallel  to  itself,  usuall]^  reouiring 
tbe  use  of  very  truly  constructed  ways.  An  escape  from  tms  difficulty 
may  be  found  in  the  employment  01  a  layer  of  mercury,  standing  on 
copper,  the  surface  of  which  automatically  aiitiimfs  the  horiaontal 
poeitioo. 

MiclidsoD*s  appantns,  employed  to  view  an  extended  field  of 

homogeneous  light,  exhibits  Haioinger's  rinn,  and  if  all  is  in  good 

onler  the  dark  parts  are  sennbly  black.   As  die  order  of  interference 

increases,  greater  and  greater  demand  is  made  upon  the  homogeneity 

of  the  lighL   Thus,  if  the  illumination  be  from  a  sodium  flame,  the 

rifi^ara  at  first  distinct,  but  as  the  difference  of  path  increaaesthe 

duplicity  of  the  bright  sodium  line  begins  to  produce  compticatiooa. 

After  soo  rinn,  the  br^t  parts  of  one  system  coincide  with  the 

dark  parts  of  the  other  (I^aeau),  and  if  the  two  systems  were  equally 

brigrht  all  trace  of  ring^  would  disappear.    A  uttle  later  the  rings 

would  again  manifest  themselves  and,  after  1000  had  gone  fay, , 

would  be  nearly  or  quite  as  distinct  as  at  firsL    And  these  altema- 

tioQS  of  distinctness  and  indistinctness  would  pcniit  until  the  jxunt 

waa  reached  at  which  even  a  single  sodium  fine  was  insufBoently 

hoiu<»neoua    Conversely,  the  cnai^cs  of  vitibUUy  di  the  rings  as 

tJhe  dmerenoe  of  path  increases  give  evidence  aw  to  the  duplicity  of 

tiie  line.    la  this  way  Michelsmi  obtained  important  informatioa 

as  to  the  constitution  of  the  approximately   homogeneous   lines 

obtained  from  electrical  discharge  through  attenuated  metallic 

vapoors.     EMxdaXfy  valuable  is  the  ^uum  tube  containing 

cadmium.    The  red  line  proved  itself  to  m  single  and  narrow  in 

«  hicfa  degree,  and  the  green  line  was  not  far  behind. 

But  although  in  Micbelson's  hands  the  apparatus  haa  dooecx- 
cetlent  spectroscopic  work,  it  is  not  without  its  weak  points.  A 
good  deal  of  labour  is  required  to  interpret  the  visibihty  curves, 
and  in  aome  cases  the  indications  are  actually  ambiguous.  For 
iosCanoe.  it  is  usually  impossible  to  tell  on  which  side  of  the  principal 
component  a  feebler  companion  lies.  It  would  seem  that  for  spectro-. 
--  purposes  this  apparatus  must  yidd  to  that  of  Fabry  and 
,  an  which  multiple  reflections  are  utilised;  this  is  a  spectro* 
an  the  literal  sense,  inasmuch  as  the  constitution  of  a  spectrum 
is  seen  by  simple  inspect  ion.  (R.) 

niTBRIHf  origxnany  a  Latin  word  for  **  in  the  meantime.'' 
The  word  was  haice  applied  to  certain  edictsand  decrees  passed 
by  tbe  emperor  and  the  diets  during  the  reformation  in  Germany 
with  tJic  object  of  Umporanly  settling  a  controversy.  These 
**  Interinis  **  regulated  points  of  religious  and  ecclesiastical 
diflerence  imtil  they  could  be  decided  by  a  general  council. 
The  best  example  of  such  a  modus  vivendi  is  the  Augsburg 
Interim  of  SS48»  drawn  up  by  Michael  Helding,  Julius  von 
Pflus  A**^  J^^  Agricola  (a  medievalist,  an  Erasmian,  and  a 
ronservfttlve  Luthenn)  at  the  bidding  of  Charles  V.,  and  accepted 
^y  ibe  diet.    It  was  an  ambiguous  documenty  teacJiing  from  tbe 


Roman  Catholic  ^de  transabstantiation,  the  seven  sacraments,^ 
adoration  of  the  Virgin  and  saints,  and  papal  headship,  and  from 
the  Protestant,  justification  by  faith,  marriage  of  priests,  the 
use  of  the  cup  by  the  laity.  Maurice  of  Saxony  was  permitted 
to  vary  the  interim  for  his  dominions,  and  his  edition  was  called 
the  Ldpaig  Interim.    An  earlier  interim  was  that  of  Regensburg, 

IMTBRLACED  ARCHES,  the  term  fot  a  scheme  of  decoration 
employed  in  Romanesque  and  Gothic  architecture,  where  arches 
are  thrown  from  alternate  jners,  interlacing  or  intersecting 
one  another.  In  the  former  case,  the  first  arch  mould  is  carried 
alternately  over  and  under  the  second,  in  the  latter  the  mouldings 
actually  intersect  and  stop  one  another.  An  example  of  the 
former  exists  in  St  Peter's  in  the  East,  Oxford,  and  of  the  latter  in 
St  Joseph's  chapel,  GUstonbury,  and  in  the  cathedral  of  BristoL 

IMTERLAKEN,  a  Swiss  town  (1864  ft.)  in  the  canton  of 
Berne,  situated  on  the  flat  plain  {Bdddt^  between  the  lakes  of 
Briens  (£.)  and  of  Thun  (W.),  and  connected  by  steamer,  as 
well  as  by  railway  (17I  m.)  with  the  town  of  Thun.  It  is  built 
on  the  leift  bank  of  the  Aar,  and  grew  up  around  the  religious 
bouse  of  Austin  Canons,  founded  about  11 30  and  suppressed 
in  Z538.  In  the  surviving  buildings  of  the  convent  religious 
services  (Anglican,  Scottish  Presbyterian  and  French  Protestant) 
are  now  held,  while  the  more  modem  castle  is  occupied  by 
offices  of  the  Cantonal  GovemmenL  The  fine  and  well-shaded 
avenue  called  the  Hikeweg  runs  through  the  main  portion  of  the 
town,  and  is  lined  on  the  north  side  by  a  succession  of  huge 
hotds  and  the  large  Kursaal.  Interlaken  is  much  frequented 
in  summer,  partly  because  of  the  glorious  view  of  the  Jungfrau 
(13,669  ft.)  which  it  commands  to  the  south,  and  partly  becaiuse 
it  is  the  best  starting-point  for  many  excursions,  as  to  Schynige 
Platte,  Lauterbrunnen  and  Grindclwald.  The  Unes  serving 
these  i^aoes  all  start  from  the  eastern  railway  station  (that  from 
Thun  reaches  the  western  or  main  railway  station),  whence 
steamers  depart  for  the  Giessbach  Falls,  Brienz  and  Meiringen,  on 
the  way  to  Lucerne  or  to  the  Grimsel  Pass.  In  1900  the  popula- 
tion  of  Interlaken  was  296a  (mainly  Protestant  and  German- 
spraking).  Opposite  Interlaken,  and  on  the  right  bank  of  the 
Aar  is  Unterseen  (in  1900,  a6o7  inhabitants),  which  was  built 
in  xaSo  by  Berthold  von  Eschenbach. 


Ml  XIII.  Jakrhmdert  (Schafihausen,  189a).  (W.  A.  B.  C.)  ^4 

niTBRLOPBR*  one  who  interferes  in  afi^aiis  in  which  he 
has  no  concern.  This  word,  with  the  verbal  form  "  to  interlope," 
first  appears  at  the  end  of  the  i6th  and  beginning  of  the  17th 
century  in  connexion  with  the  interference  of  unauthorized 
persons  in  the  trading  monopoly  of  the  Russia  Company  and 
later  of  the  East  India  Company.  The  New  English  Dictionary 
quotes  from  H.  Lane  (1590),  Hailuyi*s  Voyages,  "  From  those 
parts  the  Muscovites  were  furnished  out  of  Dutchland  by 
enterlopers  witji  aU  arts  and  artificers  and  had  few  or  none 
by  us,"  and  also  from  the  Uinutes  of  the  Court  of  the  East  India 
Comffany,  sand  of  February  16x5,  "  to  examine  all  suspected 
petaonnes  that  intend  interlopinge  into  the  East  Indies  or 
Muscovy."  Edward  Phillips  {New  World  of  Words,  1658)  defines 
interlopers  at  common  law  as  those  "  that  without  legal  authority 
intercept  the  trade  of  a  company,  as  it  were  Interleapcrs." 
The  word  appears  to  be  of  English  origin,  for  the  Dutch  enkr- 
looptTt  smuggler,  often  given  as  the  source,  was  taken  from 
English,  as  was  the  French  interlope.  The  word  Is  a  compound 
of  ififar,  between,  and  lope,  a  dialectal  variant  of  "  leap."  A 
common  word  for  a  vagrant,  or  "  strsggler,"  as  it  is  defined, 
was  tin  1580  "  landbper,"  and  the  combination  of  "  straggler  ", 
and  "  interioper  "  is  found  in  Horse:^s  Travels  (Hakluyt  Soc.), 
1603-1637,  "  all  interiopeis  and  straglyng  Englishmene  lyving 
in  that  country."       

IMTBRNATIOKAL,  THB.  The  Intematk>nal  Working  Men's 
Association,  commonly  called  "The  International,"  was 
formed  at  London  in  1864.  It  was  a  society  of  working  men 
of  all  nations,  somewhat  like  a  cosmopolitan  trades  union,  but 
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bearing  a  still  doser  resemblance  to  an  international  todal 
sdeoce  association  (or  <1isnis<ing  and  furthering  the  ri^ts  of 
labour.  The  occasion  of  its  formation  was  the  visit  of  some 
French  workmen  to  the  London  Exhibition  of  1862.  In  the 
course  of  their  visit  the  labour  question  was  discussed,  and  a 
desire  for  the  further  interchange  ct  ideas  expressed.  Nothing 
decisive  was  done  till  1864,  when  a  great  public  meeting  of 
working  men  of  all  nations  was  held  at  St  Martin's  Hall,  London, 
and  a  provisional  committee  was  appointed  to  dnfl  the  con* 
stitution  of  the  new  association. 

The  first  four  congresses  of  the  International,  held  at  Geneva 
(September  1866),  Lausanne  (1867),  Brussels  (1868),  and  Basel 
(1869),  marked  the  rapid  development  of  the  association.  It 
gained  its  first  triumph  in  the  effectual  support  of  the  bronze- 
workers  at  Paris  during  their  lock-out  in  1867;  and  it  repeatedly 
aided  the  English  unionists  by  preventing  the  importation  oi 
cheap  labour  from  the  continent.  It  soon  spread  as  far  east 
as  Poland  and  Hungary,  and  it  had  aflUiated  societies  with 
journals  devoted  to  its  cause  in  every  country  of  western 
Europe. 

It  was  supposed  to  be  concerned  in  all  the  revolutionary 
movements  and  agitations  of  Europe,  gaining  notoriety  as  the 
rallying  point  of  social  overthrow  and  ruin.  Its  prestige, 
however,  was  always  based  more  on  the  vast  possibilities  of  the 
cause  it  represented  than  on  its  actual  power.  Its  organization 
was  loose,  its  financial  resources  insignificant;  the  continental 
unionists  joined  it  more  in  the  hope  of  borrowing  than  of  con- 
tributing support.  At  the  successive  congresses  its  socialistic 
tendencies  became  more  and  more  pronoimced;  it  declared 
its  opposition  to  private  property  not  only  in  railways  but  in 
mines  and  the  soil,  holding  that  these  should  revert  to  the 
community.  Even  the  principle  of  inheritance  was  saved  only 
by  a  narrow  majority.  In  1869  M.  Bakunin,  the  Russian  socialist 
or  nihilist,  with  his  party  joined  the  association,  and  at  once 
asserted  his  character  as  the  "  apostle  of  universal  destruction." 

The  relation  of  the  association  to  the  communal  rising  at 
Paris  in  the  spring  of  187 1  has  been  the  subject  of  much  dispute. 
It  is  now  agreed  that  the  International  as  such  had  no  part  either 
in  originating  or  conducting  it;  some  of  its  French  members 
joined  it,  but  only  on  their  individual  responsibility.  Its 
complicity  after  the  event  b  equally  dear.  Afur  the  fall  of  the 
commune  the  general  council  of  London,  Rari  Marx  induded, 
issued  a  long  and  trenchant  manifesto,  approving  its  action  and 
extolling  the  "glorious  vanquished.'*  From  this  point  the 
decline  and  fall  of  the  association  is  to  be  dated.  The  English 
unionists,  intent  on  more  practical  concerns  at  home,  never 
took  a  deep  interest  in  iU  proceedings;  the  German  sodalisU 
were  hindered  by  law  from  corporate  action;  America  was  too 
remote.  But  it  foimd  its  worst  enemies  amongst  its  own  friends; 
the  views  of  Marx  and  his  school  were  too  moderate  for  the 
universally  subversive  prindples  of  M.  Bakunin  and  the  radical 
Swiss  federation  of  the  Jura.  It  came  to  a  rupture  at  the 
congress  of  1872,  held  at  the  Hague,  when  Bakunin,  being 
outvoted  and  "  excommunicated  "  by  the  Marx  party,  formed 
a  rival  International,  which  found  its  chief  support  in  Spain  and 
Italy.  Wearied  of  its  European  contentions  and  desirous 
to  form  a  basis  of  operation  in  America,  the  Marx  International 
now  transferred  the  seat  of  iU  general  council  to  New  York; 
but  it  survived  just  long  enough  to  hold  another  congress  at 
Geneva  in  1874,  and  then  quietly  expired. 

The  party  of  destruction  styling  themsdves  "  autonomists  " 
had  a  bloodier  history.  The  programme  of  this  party  was 
to  overturn  all  existing  institutions,  with  the  view  to  reconstruct- 
ing them  on  some  vague  communal  basis  such  as  had  been  tried 
at  Paris  in  1 87 1.  It  endeavoured  to  realize  this  in  the  great 
communal  risings  in  southern  Spain  in  1873,  when  its  adherents 
set  up  their  peculiar  form  of  government  at  Barcelona,  Seville, 
Cadiz  and  Cartagena— at  the  last-mentioned  place  also  seizing 
part  of  the  ironclad  fleet  of  Spain.  As  at  Paris,  they  failed 
in  leadership  and  organization,  and  were  suppressed,  though  not 
without  difficulty,  by  the  national  troops.  The  "  autonomists  " 
lingered  on  till  1879.  The  collapse  was  complete  of  an  association 
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which  once  extended  from  Hnnguy  to  San  Fi 

alarmed  the  minds  of  men  with  visioas  of  omvenal 

See  ViUeurd.  Histcin  dt  riutnuatimah  (Pkrw.  i( 
L'lnUrnaHonaU  (Paria,  1871):  Ondow  Yorke, 
IntemaHomal  (London.   1671):  J.   Rae. 
also  the  articles  MAax  and  Socialism. 

INTEBMATIOIIAL  LAW,  the  general  tens  far  iIk  bw 
ing  the  relations  and  intercouise  of  states 
The  parties  in  its  application  arc  states  (see  SxaxK)  and  z 
nations,  so  that  the  word  **  international "  docs  aot  ZMxaiL':. 
limit  the  scope  of  the  subjecL    Nor  do  asthots  alw«ys  ccri- 
themsdves  to  its  proper  limitation.    Thus  the  rales  rc^.  * 
to  nationality  and  naturalization,  cxtraditiott,  r**— *t    it... 
marks,  &c,  which  affect  states  on  the  ooe  ade  aad  fi* 
persons  on  the  other,  are  generaOy  induded  mman^  the  sui    . 
matter  of  International  Law.    There  is  n  tptdal  hax^  . 
International  Law  known  as  Private  Intern^tioiial  Lav    y 
Intebnatiomal  Law,  Puvatz)  which  deals  caiJiaiwd> 
the  relations  of  persons  belonging  to  difterest  states,  is  «i^ 
states  as  such  are  not  parties. 

The  term  **  international "  was  first  nsed  by  it*— Immj    Ea 
explanation  of  the  new  term  was  as  follows: — 

"  The  word  imiernaticmdl,  it  must  be  acknowledfcd,  is  a  mem  "v 
though,  it  is  hoped,  sufficiently  analogoos  aad  mtelli(2ie.    *' 
calculated  to  express,  in  a  moie  ngnificaat  way,  the  faiaack  c  «• 
which  cjoes  commonly  under  the  name  of  "law  of  natjon     »z 
appeUatioo  so  unchaRacteristic  that,  were  K  aoc  fcw  dtt  Iot-t 
custom,  it  would  aeem  rather  to  refer  (0  inemal 
The  chancdlor  d'Agueaeau  has  already  made.  1 
remark:  he  says  that  what  is  commonly  called  drmi  da  _ 
rather  to  be  termed  droit  eutrt  Us  tens.    There  remain  tbrr    -^ 
mutual  transactions  between  aovereigns  as  soch,  far  the  s^t  -re- 
that  branch  of  jurisprudence  which  may  be  propei'ly  aad  — --  >   . 
termed  inten*?****'***"  ^ 

There  has  been  much  contxoverqr  as  to  the  T»»M^i^  of  the  1^ 
of  the  word  "  law  "  in  this  connexion.     **  IntccBatiiHial  1*« 
said  the  3rd  marquess  of  Salisbury  in  a  speed 
ment  of  a  Court  of  International  Arbitiation, 
in  the  sense  in  which  the  term  '  law 
It  depends  generally  upon  the  prejudices  of  writers  of  tcx:-bi>.  (^ 
It  can  be  enforced  by  no  tribunal,  and  therefore  to  apply  . 
the  phrase '  law '  is  to  some  extent  misleading.'*  *    This  has  iriz 
more  or  less  the  view  not  only  of  most  British  VMrBnf.  :~ 
also  of  many  practical  En^ish  jurists.    It  found  Oiie  of  iu  r  - : 
emphatic  exponents  in  Lord  Chief- Justice  Coleridse.  "Sir 
spiking,"  be  observed  in  his  jodginent  00  the  Fiancoaza  c^ ' 
"  international  law  is  an  inexact  expression,  and  it  is  ar".  :■ 
mislead,  if  its  inexaaness  is  not  kept  in  mizid.    Law  sr^ .  -.^  1 
lawgiver  and  a  tribunal  capable  of  enfarcxng  it  aad  coerc 
transgressors,  but  there  is  no  common  lawgiver  to 
and  no  tribunal  has  the  power  to  bind  them  by  decrees  or  c  ct 
them  if  they  transgress.    The  law  of  nations  is  that  oc:.-. 
of  tisages  which  dviiized  states  have  agreed  to  observe  izi. 
dealings  with  one  another.    What  these  usages  are,  wirtrt:  i 
particular  one  has  or  has  not  been  agreed  to,  must  be  s^-s- 
evidence.    Treaties  and  acts  of  states  are  bat  evidenoe  c 
agreement  of  nations,  and  do  not,  in  England  at  least.  «  '  -^ 
bind  the  tribunals.   Ndther  certaicdy  does  a  rnnwynib  of  >-  * 
but  it  is  evidence  of  the  agreement  of  nations  on  iBtersi*   -^ 
points,  and  on  such  pdnts,  when  they  arise,  the  English  ci.~-: 
give  effect  as  part  of  English  law  to  siKh  agrecaest.*' 

In  opposition  to  this  view  may  be  dted  the  nore  reczs*.  — 
expressed  by  Lord  Russell  of  Killowen,  who  fhaHmgeg  1- 
Coleridge's  view  as  "  based  on  too  narrow  a  defimtioo  c  ^* 
a  definition  which  relics  too  much  on  force  as  the  guimuef  ::<»• 
"  If,"  be  added,  *'  the  development  of  law  is  historicaT?  r  : 
sidered  it  will  be  found  to  exdude  that  body  of  oact^-^ 
law  which  in  early  stages  of  sodety  precedes  lav.    As  gs^r- 
ment  becomes  more  frankly  democratic,  laws  bear  less  xzz    -* 
the  character  of  commands  imposed  by  a  cocrdve  author  :>  ■  - 
acquire  more  and  more  the  character  of  cvstonaiy  bw  ie^:.  ^ 

Mntroduction    to    the    PnttdpUt   tf  Jl«f«b   m^ 
(Clarendon  Press  edition  of  1879). 
'  The  Times,  July  26. 1887.  •  JL  v.  Keym,  },  EtD  ^ 
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on  consent.  ...  I  claim  that  the  aggregate  ol  the  rules  to  which 
nations  have  agreed  to  conform  in  their  conduct  towards  one 
another  are  properly  to  be  designated  International  Law."^ 
This  recalls  Blackstone's  definition:    '*  The  law  of  nations  is  a 
system  of  rules,  dedudble  by  natural  reason,  and  established  by 
universal  consent  among  the  dviliaed  inhabitants  of  the  world, 
in  order  to  dedde  all  disputes,  to  regulate  all  ceremonies  and 
civilities,  and  to  ensure  the  observance  of  justice  and  good  faith 
in  that  intercourse  which  must  frequently  occur  between  two  or 
more  independent  states,  and  the  individuals  belonging  to  each."* 
The  current  English  nanower  view  owes  its  origin  chiefly  to  the 
influence  of  John  Austin,  and  the  current  broader  one  to  that  of 
Sir  Henry  Maine.'     The  increasing  popularity  of  references  to 
international  arbitration  (see  A&BrnunON,  Ikternatxonal), 
the  adoption  of  a  large  number  of  special  treaties  making  such 
references  compulsory  in  certain  cases,  the  establishment  of  and 
increasing  recourse  to  the  court  for  the  decision  of  difficulties 
between  states  created  by  The  Hague  *'  Convention  for  the 
pacific  settlement  of  disputes  between  States"  of  1899  (see 
Peace),  the  adoption  of  fixed  rules  of  law  in  the  international 
conventions  in  1899,  1907  and  2909  dealing  with  many  of  the 
most  controversial  questions  of  international  usage,  have  so 
transformed  the  subjea  that  if,  as  Lord  Coleridge  said,  law 
implies  a  lawgiver  and  a  tribunal  capable  of  enfordng  it,  these 
conditions  are  now  at  any  rate  partly  fulfilled.  We  shall  see  below 
to  what  extent  it  may  be  necessary  to  regard  power  of  enforce- 
ment against  transgressors  as  requisite  to  give  international  law 
the  character  pf  law  properly  so-odled. 

ScMdians. — ^The  subject  of  the  enforcement  of  International 
Law,  or  its  "  sanctions,"  has  given  rise  to  much  controversy. 
The  word  "  sanction  "  b  derived  from  the  Lat.  sanclioy  which  in 
turn  is  derived  from  sancire,  to  consecrate.  In  its  original  sense 
sanctio  means  consecration.  From  this  followed  the  sense  of 
religious  <^>ligation.  Thus  sancire  legem  is  used  by  Roman 
writers  as  meaning  that  observance  was  made  obligatory,  but 
without  reference  to  the  idea  of  there  being  a  remedy  or  penalty 
for  non-observance.  With  the  development  of  an  organized 
judicial  system  the  religious  or  moral  obligation  was  displaced 
by  the  growth  of  remedial  procedure.  Cicero  observes  of  some 
legal  restrictions,  kce  nan  sancUur  legfi  cmli  (this  is  not  con- 
secrated by  the  dvii  law,  $.«.  with  penalties).  A  collateral 
sense  of  the  word  grew  up  which  meant  ratification,  as  where 
Cicero  speaks  of  sancire  acta  Caesaris  or  of  sancire  foedus. 

Bentham,  who  worked  out  the  theory  of  le^  santtions  as 
applied  to  modem  law,  describes  them  as  equivalent  to  pleasures 
and  pains  derived  from  four  different  sources.  These  are  physical, 
political,  moral  and  religious.  The  first  three  belong  to  experi- 
ence in  the  present  life,  the  fourth  to  that  in  the  present  Ufe  or 
hereafter.* 

Austin's  analysis  of  this  vague  subdivision  led  him  to  a  more 
precise  determination  of  the  relationship  of  sanctions  to  law, 
via.  that  a  law  properly  so-called  is  a  command  and  its  sanction 
b  the  power  to  enforce  obedience  to  it.  Stated  briefly,  any  other 
kind  of  law  according  to  Austin  is  not  positive  law  but  merely 
called  so  by  analogy.  Applying  this  test  to  International  Law 
he  coiKludcs  that  the  law  obtaining  between  nations  is  not  posi- 
tive law;  for  every  positive  law  is  set  by  a  given  sovereign  to 
a  person  or  persons  in  a  state  of  subjection  to  its  author.  The 
law  obtaining  between  nations  is  only  law  set  by  general  opinion, 

>  Addreas  at  Saratoga  Springs,  N.Y.,  1896  {Law  Quarterly  Renem^ 
October  1896). 

*  Ccmmuniaries  on  lie  Lam  ef  Bni^nd,  4th  cd.,  iv.  66. 

*  AiMUa't  view,  as  set  out  in  the  Pnvince  of  Jwispmienee  Deter- 
mimod,  is  that  lawi  proper,  or  properiy  Mxalled,  are  command*: 
Uw«  whidi  are  not  commands  are  laws  improper  or  improperly 
Kvcatled.  A  command  implies  a  definite  superior  in  a  position  to 
enforce  the  command,  where  there  is  no  superior  to  impose 
obedience  there  is  00  law.  Rules  which  "are  imposed  among 
netaons  or  sovereigns  by  opinions  current  among  nations  are 
usually  styled  the  law  of  nations  or  intematbnal  law.  Now,  a 
law  set  or  imposjed  by  public  opinion  is  a  law  improperly  so<alled  " 
(p.  147).    For  Sir  H.  Maine's  views  sec  below. 

*  Introduction  to  the  Principles  ef  Morals  and  Legidalion  (Oxford. 
.«79).  PP- »4  et  aeq. 


with  duties  which  are  only  enforced  by  moral  sanction;  by  fear 
on  the  part  of  nations,  or  by  fear  on  the  part  of  a  sovereign, 
of  provoking  general  hostility,  and  incurring  its  probable  evils, 
in  case  they  should  violate  maxims  generally  respected.* 

Sir  H.  Maiite's  somewhat  indirect  answer  to  Austin  may  now 
be  taken  as  the  view  held  at  least  by  British  theoretical  writers. 
"  Austin,"  he  said, "  has  shown,  though  not  without  some  straining 
of  language,  that  the  sanction  is  found  everywhere,  in  positive 
law,  dvil  and  criminal.  This  is,  in  fact,  the  great  feat  which  he 
performed,  but  some  of  bs  disdples  seem  to  me  to  draw  the 
inference  from  his  language  that  men  always  obey  rules  from 
fear  of  punishment.  As  a  matter  of  fact  this  is  quite  untrue, 
for  the  largest  number  of  rules  which  men  obey  are  obeyed 
unconsdously,  from  a  mere  habit  of  mind.  Men  do  sometimes 
obey  rules  for  fear  of  the  punishment  which  will  be  inflicted  if 
they  are  violated,  but,  compared  with  the  mass  of  men  in  each 
community,  this  class  is  but  small;  probably  it  is  substantially 
confined  to  what  are  called  the  criminal  classes,  and  for  one  man 
who  refrains  from  stealing  or  murdering  because  he  fears  the 
penalty  there  must  be  hundreds  of  Uiousands  who  refrain 
without  a  thought  on  the  subject."  * 

The  view,  however,  that  a  law  is  not  devoid  of  binding 
character  because  there  is  no  authority  to  enforce  its  observance 
hardly  requires  Justification  at  the  present  day.  The  fact  that 
any  well-esUbUshed  international  usage  is  observed,  and  that 
states  invariably  endeavour  to  amwer  any  reproach  of  departing 
from  such  usage  by  explanations  showing  that  the  incriminated 
act  b  justified  by  recognized  rules  of  International  Law,  is 
evidence  of  iu  binding  character.  As  the  late  Professor  Rivier, 
one  of  the  leading  authorities  on  Roman  Law,  as  well  as  an 
international  jurist  of  eminence,  has  expressed  it:  "  The  law  of 
nations  is  positive  law  because  states  wish  it  to  be  so.  Th^ 
recognize  iU  compulsory  character  and  prodaim  it.  As  they 
are  their  own  legislators  and  make  thdr  common  laws  by  express 
or  tadt  consent,  they  attest  expUdtly  and  implidtly  their' 
conviction  that  its  prindplcs  are  binding  upon  them,  as  judicial 
principles,  as  law.  Innumerable  public  acts,  affirmations,  de- 
clarations and  conventions  are  there  to  prove  it.  On  the  other 
hand,  never  in  any  published  official  act  of  the  present  age, 
verbal  or  written,  has  a  state  dared  to  declare  that  it  did  not 
consider  itself  bound  by  the  law  of  nations  and  its  prindples."' 
States,  as  Professor  Rivier  says,  have  again  and  again  solemnly 
dedared  their  determination  to  abide  by  the  prindples  of 
International  Law.  Witness  the  Declaration  of  Aix-la-Chapelle 
of  November  15,  x8x8,  in  which  the  representatives  of  five- 
powers,  Austria,  France,  Great  Britain,  Russia  and  Prussia, 
solemnly  stated  that  "the  sovereigns  in  forming  this  august 
union  have  regarded  as  its  fundamental  basis  their  unchangeable 
resolution  never  to  depart,  dther  amongst  themsdves  or  m  their 
relations  with  other  states,  from  the  strictest  observance  of  the 
prinaples  of  the  law  of  ruitions,  prindples  which,  in  their  applica- 
tion to  a  permanent  state  of  peace,  can  alone  effectively  guarantee 
the  independence  of  each  government  and  the  stability  of  the 
general  association."  In  the  negotiations  for  the  Treaty  of 
London  concerning  the  Black  Sea  (March  13,  187 1),  at  which 
seven  powers  were  represented,  Austria-Hungary,  France, 
Germany,  Great  Britain,  Italy,  Russia  and  Turkey,  a  resolution 
on  the  sanctity  of  treaties  was  annexed  to  the  first  protocol, 
stating  that  the  plenipotentiaries  recognize  that  it  is  an  essential 
prindple  of  the  law  of  mUions  that  "  no  power  can  liberate  itself 

*Pro9inee  tf  Jurisprudence  Determined  (1861),  p.  177;  Austin 
explains  his  view  more  fully  at  p.  137. 

*  Interuational  Law,  p.  50. 

^  Droit  des  gens  (1896),  L  22,  Compare  Savigny:  '*A  com- 
munity of  judicial  consdence  can  be  formed  among  nations 
like  that  which  positive  law  creates  in  the  bosom  of  one  people. 
The  foundations  of  that  intellectual  community  are  constituted 
partly  by  a  community  of  race,  partly  and  especially  by  a  com- 
munity of  religious  convictions.  Such  is  the  oasis  of  tne  law  of 
nations  which  exists  prindpally  among  European  Christian  states, 
but  which  was  not  known  to  the  peoples  of  antiquity.  We  are 
entitled  to  look  upon  this  law  as  a  positive  law,  although  it  Is  an 
incomplete  judicial  formation  "  (eine  unvollendete  Rechtsbildung), 
System  des  neutigen  rimiscken  Reckts  (1840).  L  |  il. 
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from  the  engagements  oi  a  treaty,  nor  modify  tlie  stipulations 
thereof,  unless  with  the  consent  of  the  contracting  powers  by 
means  of  an  amicable  arrangement."  Even  in  1908,  whoi 
Austria-Hungary  proceeded  to  the  annexation  of  Bosnia- 
Herzi^ovina  without  obtaining  the  prkv  assent  <A  the  high 
contracting  powers,  who  under  the  treaty  of  Berlin  of  1878 
had  granted  her  temporary  occupation  of  the  annexed 
provinces,  the  protests  of  the  powers  concerned  were  answered 
by  Austria-Hungary  declaring  that  she  had  done  nothing 
contrary  to  the  law  of  nations  or  affecOng  the  sanoity  <^ 
treaties,  because  the  powers  had  given  thdr  tadt  consent  to  the 
practioU  transformation  of  her  temporary  into  a  permanent 
occupation. 

.  The  public  opinion  of  the  dvifised  world,  in  fact,  plays  in 
an  ever-increasing  degree  the  part  of  a  sanctioning  authority. 
With  the  growth  of  international  interoourse  and  international 
interdependence  the  danger  of  isolation  or  of  discredit  or  even 
of  "  boycotting  "  becomes  a  matter  of  increaang  in^wrtance  in 
the  conduct  of  states.  The  natumal  press  and  periodical  litera- 
ture, with  excq>tions  no  doubt,  are  among  the  chief  factors  in 
the  development  of  this  public  opinion,  but  it  is  by  no  means 
dependent  upon  them.  Personal  interoourse  among  citizens  of 
the  same  country,  and  between  statrwnm,  politidans  and 
citizens  of  diflterent  countries  has  a  stQl  greater  effect  in  the 
creation  of  the  mental  attitude  of  nations  towards  eadi  other. 
This  exposes  any  departure  from  recognized  usage  or  any  dis- 
regard for  international  obligations  to  such  reprobation  through- 
out the  whol6  world,  that,  far  from  taking  advantsge  of  the 
absence  of  any  coerdve  method  of  enforcing  obedience  to  the 
principles  of  international  law,  states  compete  with  each  other 
in  asserting  their  strict  fidelity  to  such  principles.  And  now 
successive  diplomatic  conferences  have  codified  many  of  the  diief 
branches  of  international  usage,  thus  diminishing  the  possible 
cases  in  which  states  can  take  advantsge  of  the  uncertainty 
of  the  law  and,  by  quibbling  over  its  interpretation,  escape  from 
its  obligations. 

f  Sources  and  Potmdatiottt,^lt  is  usual,  following  Wheaton's 
dassificaUon,^  to  enumerate  the  sources  of  International  Law 
in  the  following  groups:  text-writers  of  authority  as  witnesses 
of  usage;  treaties  of  peace,  alliance  and  commerce;  ordinances 
of  particular  states,  prescribing  ruks  for  the  conduct  of  thdr 
commissioned  cruisers  and  prize  tribunals;  adjudications  of 
international  tribunals;  written  opinions  of  official  jurists  given 
confidentially  to  their  own  government;  history  of  wars, 
negotiations,  treaties  and  other  trjmsactions  relating  to  the 
public  intercourse  of  nations.  It  is  in  these  different  classes  of 
ofunions  and  precedents  that  writers  have  been  in  the  habit  of 
searching  for  those  arguments  and  analogies  on  which  have 
been  built  up  the  system  and  prindples  caUejl  Inteniational 
Law. 

Wheaton,  it  is  seen,  regarded  text-writers  as  witnesses  of  the 
usage  of  nations.  He  explains  his  meaning  as  follows:  "  With- 
out wishing  to  exaggerate  the  importance  of  these  writers,  or 
to  substitute  in  any  case  their  authority  for  the  prindples  of 
reason,  it  nuy  be  affirmed  that  they  are  generally  impartial  in 
thdr  judgment.  They  are  witnesses  of  the  sentiments  and  usages 
of  dvilized  nations,  and  the  weight  of  their  testimony  increases 
every  time  that  their  authority  is  invoked  by  statesmen,  and 
every  year  that  passes  without  the  rules  laid  down  in  their  works 
being  impugned  by  the  avowal  of  contrary  prindples."  This 
distinguished  writer's  quasi-frplanation  of  the  sources  of  Inter- 
national Law  is  extremely  vague.  He  masses  together  cause  and 
effect,  private  and  public  opinions,  usage  and  exceptions. 
Professor  Oppenheim  has  endeavoured  to  give  a  more  sdentific 
explanation  of  the  growth  and  development  of  International  Law, 
and  objects  to  ca&ng  sources  of  International  Law  what  are 
mere  factors  influendng  its  growth.^^ 

"...  Custom  and  treaties.**  he  observes,  "  are  the  two  exdonve 
sources  of  the  Law  of  Nations.  When  writers  on  Intematicnial  Law 
frequently  enumeiate  other  sources  besides  custom  and  treaties 

\Ekmtmis  (London,  X885),  pp^  23  et  aeq. 
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they  confound  the  tena  '  sooioe  *  with  that  of  '  caase  '*  by  aOm 
sources  of  Itttematiooal  Law  such  facton  as  t«*|ltMi*»r»  the  cndau 
growth  of  new  rules  of  Intematiooal  Law  without,  ~ 
the  historical  facts  out  of  which  these  rules  receive 
Important  factors  of  this  kind  are:  Opinions  of  U 
International  Law.  decisions  of  prise  courts,  aibitnl  awards,  isttmc- 
tions  issued  by  the  different  states  for  the  yiidance  of  thdr  <fifiiv9at£ 
and  other  organs,  state  papers  ooooemuig  foren  p^^rtin.  oerua 
muoidpal  laws,  deddons  01  munidpal  courta.  All  these  and  otks 
factors  may  iniBoenoe  the  growth  of  Interaatioaal  Law  cscIkt  tf 
creating  usages  which  giaduallv  turn  into  custom,  or  by  ia&Kss| 
the  members  of  the  Family  of  Nations  to  ooadude  aadl  tieaties  as 
stipulate  legal  rules  for  future  iatenutiooal  oondoct. 

'*  A  factor  of  the  ^ledal  kind  wluch  also  influences  the  gnvtii  d 
Intematkmal  Law  is  the  so<alled  comity  (Csiiaix  ||i ■>!■■.  Cs^- 
9tmau$  tt  amrtoisH  nUanalienaU,  StaoleHjiaui),  la  their  katr- 
course  with  one  another  states  do  observe  not  only  ktsBj  biachif 
rules  and  such  rules  as  have  the  cfaaiacter  of  usage  i.  bat  sIm  nia 
of  politeness,  convenienoe  and  goodwill.  Such  rules  of  ktatraaxjcsal 
conduct  are  no  rales  of  law,  but  of  cocnity.  The  Coninr  of  Naun 
b  certainly  not  a  sonxoe  of  laternatioaa]  Law,  as  it  is  ^ttiactb  rk 
contrast  to  the  Law  of  Nations.  But  there  can  be  no  <kMte  ±tL 
many  a  rule  which  fonneriy  was  a  rule  of  Inttraatioaal  Cooity  o^ 
is  nowadays  a  rule  of  International  Law.  And  it  is  crttaialy  to  fee 
expected  that  this  development  will  go  00  in  f  atai«  abo.  sad  tfatf 
thereby  many  a  rule  of  present  Internationa]  Cooaty  wS  ia  Uzat 
become  one  of  International  Law."  ■ 

We  prefer  to  regard  Intematiottal  Law  as  denviag  the  nds 
composing  it  from  practically  the  same  sources  as  '*«**««*«*r'  hv 
and  to  attribute  to  text-writers  more  or  less  the  same        _ 
value  in  its  devdopment  as  in  that  of  the  private        ^HT 
lawof  nations.  The  same  primary  rules  of  oonihact  are 
appealed  to  between  states  as  between  individuals,  and  psecedeta 
play  exactly  the  same  part  wherever  human  actions  arc  CDDCEraed 
In  both  cases  whi^  has  been  done  bdore  comnMads  kaelf  vie 
the  reqwnsibility  of  taking  steps  pledging  the  fntnre  is  coaoei^fli 
Statesmen  on  whom  great  re^wnsibility  impend^  on  wheat  the 
conduct  of  momentous  negotiations  has  devolved,  sad  who  «C 
have  to  render  an  account  of  their  work  tp  the  susuuga  «- 
nation  they  represent,  preserve  an  argnnsent  in  tlsetr  own  fame 
in  departing  as  little  as  possible  from  any  coarse  ta^kea  in  ] 
similar  circumstances.     Precedents,  moreover,  are 
for  accq>tance  by  their  adversaries  or  oountcr-isesotiatocs.   h 
fact,  in  diplomacy  even  more  than  in  mattcis  of  doffr 
government  precedents  play  a  dominant  part  in  the  growth 
of  usage.    These  i»ecedents  are  often  in  ttirmmifes  edgsasTr 
local  usages,  such  as  grew  up  in  the  interoourse  of  the  Itahss 
communities.    Italy,  in  fact,  served  as  a  labocaloiy 
for.eariy  diplomatists  and  writers.    It  was  in  the 
intercourse  of  these  active  and  ambitious  states  thai 
grew  up  the  veiy  notion  of  a  foreign  diplooia^  sad  tk 
necesaty  of  ruks  of  conduct  in  this  miniature  Europe,  wish  is 
perpetual  antagonisms  and  jealonsirs,  its  balance  of  power.  £» 
idea  of  a  State  distinct  from  a  nation  and  of  a  msnuimaiy  a 


*  "  It  seems  to  me.**  says  Plofessor  L.  Oppenheim,  *  that 
writers  confound  the  oonoeptsoa  of  *  source  *  with  that  of 
and  throuf^h  this  misrahr  come  to  a  standpoint  f  1 
factors  which  influnwr  the  nowth  of  Interaatioaal  Law 
sooroesof  rules  of  the  Law  01  Nations.  This 


by  going  back  to  the  meaning  of  the  term 
Source  means  a  spring  or  well,  and  has  to  be  *<*<»«■*■* 
from  the  ground  of  a  stream  of  water;  and,  waatiag  to ' 
it  comes,  we  follow  the  stream  upwards  untii  we  cook  to  the  t^ 
where  it  rises  naturally  from  the  ground.  Oa  that  spot.  «t  »• 
is  the  source  of  the  stream  of  water.  We  know  very  w«l  Aat  ttn 
source  is  not  the  cause  of  die  eii^nirr  of  the  streaai  of  v&^ 
*  Source  *  signifies  only  the  natursl  rising  of  water  bom  a  cerxf 
spot  of  the  ground,  wtiatevcr  natuial  causes  there  nay  be  for  c^ 
rising.  If  we  apply  the  conception  of  source  in  this 
term  *  source  oi^law  *  the  confusion  of  sooroe  with  can 
Just  as  we  see  streams  of  water  running  ova-  the  sarCace  of  the  e 
so  we  see,  as  it  were,  streams  of  rules  ruaaing  ofwer  the  area  e< 
And  if  we  want  to  know  whence  these  rules  aane.  we  ha 
these  streams  upwards  until  we  come  to  their  bepaning.  *^^- 
we  find  that  so^  rules  rise  into  fiiwrncr  there  is  the  seane  d  tses 
Of  coune,  rules  of  taw  do  not  rise  from  a  spot  oa  the  gnond  as  ^^ 
does;  they  rise  from  facts  in  the  historical  drvdbpoKat  d  s  czs» 
monity.  Thus  a  good  many  rules  of  law  rise  cverv  j 
Acts  of  Pariiament.  Source  of  Law  b  therefore  ok 
historical  fact  out  of  which  rules  of  ooadoct  tii 
le«J  fofce  "  (tnUmatumal  Lam,  London.  1905,  see  15JL 
•JutenuHnal  Lam  (London,  1905)  sec.  19. 
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States  dbowing  euh  other  in  t&eir  dafly  contact.  It  was  there 
that  grew  up  the  institution  of  passports,  the  distinction  between 
armed  forces  and  civilians,  international  comity,  and  in  fact 
the  very  notion  that  states  have  an  interest  in  the  observance 
of  law  and  order  among  them.  In  the  same  way  the  active 
commercial  intercourse  in  the  Mediterranean  led,  in  the  common 
interest,  to  the  development  of  rules  of  the  sea  in  time  of  peace, 
and  later  to  others  in  time  of  war. 

In  the  north  of  Europe,  again,  out  of  the  active  commercial 
intetoouise  among  the  Baltic  and  North  Sea  conununities  grew 

luks  of  the  sea  in  the  same  common  interest.   It  was 

g^  the  Thirty  Years'  War,  with  its  revolting  cruelty, 
Wm'.  which  brought  out  the  contrast  between  the  more 
humane  practice  of  war  as  an  art  in  Italy  and  the  mere 
bludgeoniy  which  prevailed  in  the  brutal  struggle  which  disgraced 
the  first  half  of  the  X7th  century.  The  brutality  of  the  struggle 
turned  thinkers'  attention  to  the  need  of  formulating  rules  for 
the  protection  in  time  of  war  of  non-combatants  and  the  innocent 
subjects  of  absolute  sovereigns,  the  treatment  of  the  sick  and 
wounded,  the  prohibition  of  wanton  pillage  and  the  other  horrors 
which  shocked  the  awakening  conscience  of  northern  Europe. 
It  was  the  starting-point  of  the  age  of  text-books. 

The  first  effective  work,  the  one  which  was  the  first  to  influence 
sovereigns  and  statesmen,  was  Grotius's  De  Jure  belli  ac  pacts 
Qg^glgg^  (Paris,  1625),  which  practically  exhausted  the  theoreti- 
cal arguments  in  favour  of  the  new  subject.  Nobody 
has  in  fact  since  brought  to  light  any  new  conception  of  the 
foundations  of  international  law.  An  exhaustive  and  masterly 
treatise  having  been  published,  no  further  subsequent  treatise 
was  necessary  to  show  what  all  men  were  beginning  to  feeL 
He  sublimated  the  feelings  of  his  age,  and  having  arrived  at  the 
pure  substance,  the  work  of  proving  the  need  of  his  subject  was 
disposed  of  for  all  time.  Pufendorf  (i63»-x697),  who,  in  the 
sequence  of  effective  text-writers,  succeeded  Grotius, 
endeavoured  to  base  international  law  on  an  ethical 
basis  accepted  by  all  peoples  without  necessity  for  a 
common  creed  or  standard  of  morals,  but  it  is  doubtful,  whatever 
may  have  been  the  extent  to  which  he  stimulated  the  study  of 
jurisprudence,  whether  he  did  much  in  advancing  the  practical 
development  of  the  law  of  nations.  His  book  De  jure  naturae 
€l  gentium  (1671),  ss  its  name  indicates,  based  international  law 
on  what  he  called  the  law  of  nature,  a  subject  which  has  much 
exerdsed  the  minds  of  jurists  searching  for  an  ethical  basis  for 
existing  law. 

The  scientific  mind  of  Leibnitx  (t646-x7x6)  revolted  against 
this  theoretical  and  doctrinaire  tendency  of  Pufendorf  and  other 
y^^^P^  writers,  who  were  following  with  feeble  tread  hi  the 
giant  footsteps  of  Grotius.  He  saw  that  the  practice 
of  nations  was  taking  a  course  dictated  by  the  current  moral 
standards  of  dvilixed  society,  and  that  the  philosophizing  of  the 
text-book  writers  was  leading  them  away  from  that  actual 
practice  which  they  should  use  as  data  for  their  conclusions. 
Natural  science,  moreover,  had  taught  him  the  risk  of  theorizing 
on  imperfect  data,  and  while  writing  a  history  of  Brunswick 
it  occurred  to  him  that  treaties  and  diplomatic  documents 
generally  were  the  substances  and  tests  of  the  publicist's 
laboratory.  H»  codex  juris  gentium  diphmaticus  (1693-1700) 
gave  a  more  precise  direction  to  speculations  on  the  subject. 

The  next  great  writer  of  authority  united  all  the  qualities  of 
n  practical  lawyer  and  jurist.  This  was  Bynkershoek  (1673- 
1743)*  He  was  the  first  writer  on  international  law 
ji„i  who  dealt  with  public  maritime  law  as  a  matter 
demanding  special  treatment  and  involving  a  set  of 
prinofAeA  not  ckUed  into  action  in  territorial  warfare.  A 
magistrate  administering  the  law  in  a  great  commercial  country, 
whose  interests  were  on  or  across  the  high  seas  rather  than 
within  the  narrow  European  limits  of  Holland,  Bynkershoek,  like 
Lribnita,  searched  for  his  data  in  the  actual  practice  of  nations 
in  their  intercoune  with  one  another.  He  applied  his  clear 
legally  trained  mind  to  deriving  principles  from  practice  instead 
of  endeavouring  to  build  up  a  practice  on  abstract  principles. 
It  was  he  who  first  generalized  the  different  isolated  usages 
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which  had  grown  up  at  different  spots  in  northern  Europe  in 
the  interest  of  maritime  defence,  and  evolved  from  practice  the 
principle  that  dominion  seawards  was  limited  to  the  extent  tq 
which  it  was  possible  to  enforce  it  (cannon-shot  range),  a  principle 
which  not  only  created  the  legal  institution  of  territorial  waters, 
but  has  since  been  imported  into  other  branches  of  International 
Law,  and  has  indirectly  influenced  the  suppression  of  fictitious 
blockades  and  more  recently  of  fictitious  occupations  of  territory. 

A  contemporary  of  Bynkershoek  was  Christian  de  Wolff 
(1679-X754),  a  philosopher,  mathematician,  theologian,  lawyer 
and  disciple  of  Leibnitz.  Wolff's  great  work  on  the 
InstitfUions  oflMe  Law  of  Nature  and  Nations  is  a  learned 
and  accurate  treatise  drawn  from  all  the  well-known 
sources  of  knowledge,  and,  just  ss  Grotius  based  his  demonstra- 
tions on  the  then  imperfect  knowledge  of  public  events  of  his 
time,  Wolff  based  his  on  the  more  accurate  sources  of  information 
which  had  grown  up  under  the  influence  of  Leibnitz,  and  created 
a  connected  system  out  of  the  scattered  fragments  available. 
But  his  book  wss  written  in  Latin  at  a  period  when  scholarship 
had  declined,  and  its  influence  was  only  felt  after  Vattel  (1714- 
X767)  wrote  his  Droit  des  gens,  ou  principes  de  la  lot  naturelle 
appliquies  t  la  conduUe  et  aux  affaires  des  nations  et  des  souverains 
(1758).  His  book  had  all  the  charm,  although  Vattel  was  a 
Neufchatelols,  of  the  French  writers  of  his  time,  and 
he  it  was  who  popularized  the  study  of  International 
Law.  His  book  was  based  chiefly  on  the  work  of  Wolff,  but 
in  it  he  gave  what  was  best  amongst  his  predecessor^  without 
attempting  to  add  anything  originid  of  his  own.  It  became  the 
handbook  of  statesmen  and  jurists,  and  has  never  ceased  to  be 
quoted  by  them  down  to  the  present  day. 

But  the  opinions  of  jurists  in  International  Law  can  have 
little  more  than  the  value  of  criticism  and  co-ordination.  They 
have  seldom  served  to  make  law,  though  they  have  the  weight 
of  all  statements  made  by  those  who  have  made  a  special  study 
of  any  branch  of  law,  as  to  what  they  had  gathered  to  be 
the  existing  practice  at  the  time  when  they  wrote,  or  as  to  the 
trend  which  they  showed  that  practice  might  be  taking.  Great 
lawyers  and  writers  like  those  we  have  mentioned,  and  such  as 
Lord  Mansfield,  Sir  William  Scott,  Chief-Justice  Marshall  and 
others,  have  done  the  work  of  classifying  facts,  deducing  con- 
clusions from  them  and  connecting  rules  with  psychological  and 
ethical  motives,  and  have  thus  sent  a  current  of  higher  intelligence 
through  the  subject  which  has  raised  it  to  its  present  methodical 
form.  Still  International  Law  remained  a  wide  field  for  con- 
troversy. Authors  were  agreed  on  general  principles,  but  when 
these  general  principles  were  applied  in  practice,  the  shortcomings 
of  unwritten  usage  often  caused  as  much  difliculty  as  that  which 
the  appeal  to  principles  was  intended  to  overcome. 

What  may  be  called  the  first  enactment  of  rules  of  Inter- 
national Law  was  the  Declaration  of  Paris  of  1856,  but  the  great 
work  of  codification,  or  rather  of  reducing  into  writing  jt^mm^ 
the  rules  which  had  been  floating  as  an  unwritten  law  L»mt»m 
in  the  conscience  of  Europe,  was  undertaken  by  the  Comttf 
Hague  Conferences,  which  may  be  said  to  be  and  to  **""■ 
have  created  an  entirely  new  factor  in  the  domain  of  International 
Law.  Two  of  the  conventions  adopted  in  1899  completed  work 
which  had  already  been  commenced  long  before,  viz.  those  on 
the  usages  of  war  and  on  the  adaptation  of  the  C«eneva  Con- 
vention to  naval  war.  The  third  established  methods  for  the 
pacific  settlement  of  international  difficulties,  including  the 
formation  of  the  Hague  Court  of  Arbitration.  Recourse  to  the 
latter  was  purely  optional,  but  the  other  two  conventions  have 
been  absorbed  into  the  national  law  of  the  ratifying  countries, 
and  thus  have  also  the  domestic  sanction  states  give  to  their 
own  laws.  The  work  of  the  Conference  of  1907  was  of  a  much 
wider  and  more  exhaustive  character  than  that  of  1899.  It 
comprised,  besides  revised  conventions  on  the  matters  dealt 
with  in  1899,  new  Conventions  on  the  following  subjects: 
Opening  of  hostilities;  Position  in  naval  war  of  enemy's  merchant 
ships  at  beginning  of  hostilities;  Conversion  of  merchant  vessels 
into  warships;  Rights  and  duties  of  neutral  states  in  naval 
war;  The  laying  of  automatic  submarine  contact  mines;    The 
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2nd  ed.  1893,  3rd  ed.  1909)  (put  I,  "  Peace  ");  Miguel  Cntchaga, 
Nociones  de  deruko  intemacional  (1899,  2nd  ed.  1903);  Cogordan, 
La  NationaliU  au  point  de  vue  des  raptorts  inUmalionaux  (Paris, 
1879);  de  Courcy,  Riforme  internaiitmaU  du  droit  maritime  (Paris, 
1863):  R.  T.  Crane.  State  in  ConUiiutumal  and  International  Law 


(1907) :  Creasy,  First  Platform  of  Inlernational  Law  (London,  1876) ; 
G.  B.  Davis,  Outlines  of  International  Law,  with  am  Account  of  its 
origin  and  sources,  and  of  its  historical  deoetopment  (New  York,  1887) ; 
Elements  of  Intemational  Law,  with  an  account  ef  its  origin,  sources 
and  kistoncal  development  (new  and  revised  raition.  New  York 
and  London,  1990);  de  Cleroq,  RtcueU  des  Jraitis,  contentions 
«(  actes  diplomaliqius  condus  par  la-  France  a»u  les  puissances 
itrangires,  puUiis  sous  Us  auspices  du  min.  des  aff.  itran^es 
^Pans,  21  vols.):  Descamps,  L'&fohUion  de  la  ncutralitS  en  4roit 
tntemational  (Brussels,  1898):  F.  Despagnet,  Cours  de  droit  inter- 
national  public  (3nd  ed.,  Paris,  18^),  La  DiUomatie  de  la  Troitikme 
Ripubli^  et  U  droit  des  gens  (Paris,  1904) ;  Professor  Giulio  Diena, 
Prtncipt  di  diritto  intemMonale  (Naples,  1908):  Dufraisce,  Histoire 
du  droit  de  guerre  et  de  paix  (Paris,  1867);  Jacques  Chimas,  Les 
Sanctions  de  Varbitrage  intemational  (Pans,  1905);  E.  Duplessix, 
La  Lai  des  nations,  pro^et  de  code  de  droit  international  public  (Paris, 
1906) :  L'Organisation  tntemationale  (Paris,  1909) ;  Charles  Dupuis, 


PtAicy  0/  Europe  (London,  1823) ;  Ed.  Engelhardt,  Du  regime  con- 
ventionnel  des  fleuves  intemaHonaux  (Paris,  1879);  Paul  Eirera,  Das 
Staatsruht  des  KOniureicks  Bdgien  (TQbtncen,  1909};  T.  H.  S. 
Escott.  The  Story  of  British  Diplomacy:  Its  Makers  and  Movements 
(London,  1908) ;  Fauchille,  La  Diplomatie  frangiise  et  la  ligue  des 
neutres  de  1780  U776-17S3)  (Paris,  1893) ;  Du  blocus  maritime  (Paris, 
1882) ;  Ferguson,  A  Manual  of  International  Law  (2  vols.,  London, 
18&1);  David  Dudley  Field,  Outlines  of  an  Intemational  Cede  (New 
York  and  London,  3nd  ed.,  1876):  Fiore,  Trattado  di  diritto  ttiter- 
nationale  puMico  (3rd  ed.,  Turin.  1888),  Nouveau  Droit  intemational 
public  (3  vols.,  Paris,  188O;  Le  Droit  tntemational  codifii  et  sa 
sanction  furidique—traduit  de  I'italien  par  A*  Ckritien  (Paris,  1889); 
Funck-Brentano  et  Sorel,  Pricis  du  droit  des  gens  (Paris,  1877, 
new  ed.  1894) ;  Fusinato.  H  Principio  della  scuola  italiana  nd 
diritto  international  pubblico  (Macerata,  1884);  Francis  Gairal, 
Le  Protectorat  inUmational  (Paris,  i8s(6):  E.  M.  Gallaudet.  Inter- 
national Law  (New  York,  1886);  GuilUume  de  Garden,  Htsloire 
gtntrale  des  traitis  de  paix,  et  autres  transactions  principales,  entre 
loutes  les  puissances  de  t  Europe  depuis  la  pout  de  Westphalu  (14  voAs.. 
Paris,  1848-1859);  Gareis,  Insttiutionen  des  VOlkerrechts  (1888. 
3nd  ed.,  1901):  L.  Gessner,  Zur  Reform  des  Krie^seereekts  (Berlin. 
187^),  Le  Droit  des  neutres  sur  mer  (2nd  ed.,  Berlin,  1876),  Guelle. 
Droit  intemational.  La  guerre  continentale  et  les  personnes  (Paris, 
1879):  Gu6ronni^,  Le  Droit  public  de  FEttroU  modeme  (Paris, 
1876);  Guesalaga,  Deruko  diplomatico  y  consular  (Buenos  Aires, 
1900) ;  Hagerup. "  La  Neutralite  permanente"  {Reme  gintrale  du  droit 


international  public)  (Paris,  1005);  W.  E.  Hall,  A  Treatise  on  Inter 
national  Law  (6th  ed..  edited  by  \.  B.  Atlay,  Oxford.  1909) ;  Forein 
Powers  and  Jurisdiction  of  the  Bnlish  Crown  (London.  1894);  H.  w. 


Halleck,  International  Law  (Philadelphia,  1866,  edit,  by  Sir  Sherston 
Baker,  4th  pd.,  2  vols.,  London  IQ08) ;  A.  B.  Hart,  Foundations  of 
American  Foreign  Policy  (New  York,  1901) ;  Hartmann,  Institutionen 
des  traktiscken  Vdlkerreckts  in  Friedensteiten  (1887);  L.  B.  Haute- 
feuille,  Quelques  ^stions  de  droit  international  maritime  d  propos  de 
la  guerre  dAminaue  (Leipag  and  Paris,  1861);  Droits  et  detotrs  des 
nations  neittres  (3  vols.,  ^rd  ed.,  Paris,  1868);  Questions  de  droit 
maritime  international  (Pans,  1868):  Histoire  des  orifines,  des  progrhs 
et  des  variations  du  droit  maritime  intemational  (Pans.  1858.  2nd  ed. 
1869);  Heffter,  Das  europdiscke  Volkerrukt  der  Gegfnwari  (Berlin. 
1855,  trans,  into  French  by  Bergson,  Le  Droit  tntemational  de 
FEurope,  4th  ed.,  enlarged  and  annotated  by  Geffcken,  Berlin  and 
Paris,  1883);  Amos  E.  Hershey,  Tke  International  Law  and  Diplo- 
macy of  the  Russo-Japanese  War  (New  York,  1906):  Hertslet's 
Commercial  Treaties  (24  vols.,  Loodon,  I840>I907);  Sir  Edward 


Hcrtslet,  Map  of  Europe  by  Treaty,  skowing  tke  territorial  ckanges 
since  tke  general  Peace  of  1814-18QI  (4  vols.,  London,  1875-1891); 
Map  0/  Africa  by  Treaty  {1778-189$)  (3  vols.,  London,'  1896),  Index 
to  Bntish  and  Foreign  State  Papers,  vols,  i  to  63  (1879);  A. 
Pearce  Higgins,  Tke  Hague  Peace  Conferences  and  oiker  Intemational 
Conferences  concerning  the  Laws  and  Usans  of  War  (Cambridge.  1909) ; 
Historicus  (Sir  William  Harcourt),  Letters  on  some  Questions  of 
Intemational  Law  (1863):  Albert  E.  Hogan,  Pacific  Blockade  ;  T.  E. 
Holland,  Tke  Elements  of  Jurisprudence  (London,  1880.  loth  ed., 
Oxford,  1906),  Studies  in  Intemational  Low  (Oxford,  1898).  The 
Laws  of  War  on  Land  (Oxford,  1908),  Letters  la  The  Times  upon 
War  and  Neutrality  (1881-1909)  with  some  oommenUry  (Lonaon, 
IQOQ),  British  AdmtraUy  Manual  of  the  Law  of  Prim  (1888) ;  G.F.W. 
Hotts,  The  Peace  Conferenual  TheHague  (New  York,  X900);  Holtxen- 
dorff,  Handbuck  des  Vdlkerreckts  (4  vols.,  Hambure,  1885-1889):  J. 
Hosack,  On  tke  Rise  and  Growtk  of  Ike  Law  of  Valions  from  tke 
earliest  Tinus  to  the  Treaty  of  Utrecht  (London,  1882):  Huber,  Die 
Staaten-Succession,  vdlkerrecktlicke  und  slaatsreckllicke  Praxis  im  19. 
Jakrkundert  (Leipnr,  1898):  Intemational  American  Conference, 
Plan  of  Arbitration  for  tke  settlement  of  disputes  between  tke  American 
RepuUics,    Report    and    RecomnundaHons    (Washington*    1890); 


International  American  Conference,  Report  and 
concerning  a  Uniform  Code  of  International  Law  (WashingtmL,  i^; ; 
Joseph  Imbart  Latour,  La  Mer  territoriale  (Paris,  1S619) ;  Acfaaxy 
Jones,  Commeru  in  War  (London,  1907);  Kaltenbom,  Oieii  ia 
V6lkerreckts  (Ldpcis.  1847).  Zur  CesckickU  des  Natmr-  umd  Veii^. 
rukts  (Leipzig.  1848);  L.  Kamarowdcy,  Le  Tribtaud  intttmi  t  'iiif 
(trans,  into  French  by  Seige  de  Westman,  Paris,  1887):  Ul&dB 
Kautmann,  The  Egyptian  StaU  Debt  and  its  Relation  to  Iniwuetuvl 
Law  (London,  1802);  Die  Rechtskraft  des  inlematioualem  Aulci 
(Stuttgart,  1899) ;  Kennedy,  Influence  of  Christiansty  am  Imtemsttcms: 
Law  (Cambridge,  1856)-,  James  Kent,  ConmenMary  am  Intematuxsi 
Law  (rev.  with  notes  and  cases  by  J.  T.  Abdy,  and  ed.  rer^  LoodoB. 
1877);  Kleen,  De  la  contrdMude  de  pterre  (Paris,  1893},  Lm  d 
usages  de  la  neutraliU  (2  vols.,  Paris,  1898-1900).  Kriftls  hislene.  w 
folkrdttdig  Synpunkt  (Stockholm,  1906),  KodificerBd  Handbek  1 
Krigets  Lagqr  till  lands  och  till  Sj6s  (Stockholm,  1909) ;  Otto  Kfankc 
Die  Enhoiickdung  der  stdndigen  Diplomatie  vom  i^ien  Jakrkmndert  iu 
MM  den  BeschlOssen  von  181$  nnd  t8i8  (Leipzig.  1885}:  lean  Lsgnr- 
gette,  Le  RUe  de  la  guerre.  £lude  de  la  sectelogie  gistir^  (hrix 
1905);  Lammasch,  rortbildung  des  Vdlkerreckts  dvrck  dse  Haxfr 
Conferenv  (Munich,  1900);  Almi  Latifi,  Efeets  of  War  on  Pmperij 
being  Studies  in  Intemational  Law  and  Pdicy  (LoodosL.  I90i> 
Francois  Laurent,  Histoire  du  droit  des  fens  H  des  relatiams  ianr- 
nationales,  continued  at  vol.  iv.  under  title  of  Eludes  de  Fkislovt  it 
fkumaniU  (18  vols.,  Brussels,  1861-1880);  Lavdeye.  Dn  respect  i: 
la  proprUli  ivivte  en  temps  de  guerre  (Brussels.  1875) :  T.  J.  Lawiocr. 
Essays  on  Disputed  Qtustions  of  Modem  IntemaiHomnt  Lew  (C«a- 
bridge,  1884),  Tke  Principles  0/  Intemational  Law  (LondoB.  rS^s. 
3rd  cd.  15)00),  Handbook  ofPuUtc  International  Law  (4tk  ed..  LoDdce 
1898),  War  and  NeutralUy  in  tke  Far  East  (Loodoa,  1904):  Esi^ 
LeiivTe,Riorganisation  du  censtdat  fran^ais  A  rHnutger  (P^n& 
1883);  Ernest  Lehr,  La  Nationaliti  dasu  les  prtncipamx  Utti  £m 
globe  (Paris,  X909) ;  Ernest  Lemomm,  La  Secoude  Couftrtmce  4e  U 

giix  (Paris,  1908,  an  exhaustive  volume  in  790  pp.;;  de  Lnol. 
(  la  protection  diplomatufue  des  natioiuaix  A  titrmrger  (Bcuaack 
1907) ;  Leone  Levi,  Tke  Law  of  Nature  and  Naiians  as  afeoei  tj 
Dinne  Law  (London,  1855),  International  Law,  wiik  Materwdx  *^ 
a  Code  of  Intemational  Law  (London.  1888):  List.  Das  Vetbertsk 
(1898,  6th  ed.,  1910):  Lorimer,  The  InstUuUs  of  tke  Law  ef  JVsJksv 
(2  vols.,  London,  1883);  Lueder,  Der  neueste  Cod^cahomwen^i 
auf  dem  CebiOe  des  Vdlkerreckts  (1874);  Theo.  Lyaaaa.  Dtphmi^ 
of  tke  United  StaUs  (Boston,  1828):  Mackinto^.  Discourse  ee  ;w 
Study  of  tke  Law  of  Nature  and  Nations  (2nd  ed..  Londoo,  !&?'' 
Sir  Henry  S.  Maine,  Intemational  Law  (LocKkm,  1M8):  Tarsr- 
Mamiani,  Des  trailis  de  1815  d  d'un  nouoatu  droit  emropben^  ina'si. 
par  Lionce  Lekmann  (Paris,  1862):  Mancini.  Diritto  mtermssieK,i 
(Naples,  1873);  Manning,  Commentaries  en  Ae  Lam  of  Scien 
(London,  1839,  2nd  ed.,  by  Sheldon  Amos,  1875):   Manotti.  P* 
droit  des  gens  en  temps  de  guerre  (Paris,  1 883) ;  C.  de  Marte&s.  Csaan 
cilibres  du  droit  des  gens  (Leipxig,  S  vols.,  1 858-1861);  G.  f.  6t 
Martens,  RecueU  de  traitis  des  puusances  et  itats  de  rEjtrepe  UTti. 
continued  under  other  editors  down  to  present  time).  Coin  dip-'> 
matique,  ou  tableau  des  relations  extirieures  des  puissances  de  FEsr.^ 
lant  entre  qu'aoec  itats  dans  les  diverses  parties  dm  globe  (Beda,  ih  1. 
3  V.  o),  Pr^is  du  droit  des  geni  modemes  de  FEurope,     AuguuvA  .:  i 
notes  de  Pinkeiro-Ferreira,  avec  bibliograpkie  par  C  Verm  (2  vjk 
Paris,  1864),  Law  of  Nations,  trans,  by  W.  Cobbett  (Loadoau  iS: . 
F.  de  Martens,  Le  Droit  international  aclud  des  jpenUes  cwCv  . 
trans,  by  L60  (rrotl^  de  droit  international  (3  vote.,  lVris«  l^^: 
Edwin  Maxey.  Intemational  Law  (St  Louis,  1909):  A.  Mcivr'^.. 
TraiU  de  droit  public  intemational.  vol.  i.,  "  Les  Prol^ovtecs.'^   Ls 
Thfories  g^n^rales,"  vol.  ii.,  "Le  Droit  de  la  paix"*  (Paris,  i^ps-i^r 
Traiti  tkiorique  d  pratique  de  F  arbitrage  intemaiiontti  (Pteis.  in.5 
La  Confirence  intemational  de  la  paix  (nrxs,  1900) ;  Christiaa  lUr  -'*' 
Die  Haager  Friedenskonferens  (2  vols.,  19C^1907):  Maaaft.  le  P^-i 
commercial  dans  ses  rapports  avec  le  droit  des  §ens  (4  vols..  P^-ts 
1844-1848) :  Mohl.  Encyclopddu  der  StaatswisseusrkafSn.  Staetrm^L 
Volkerreckt  und  Pditik  (3  vols..  i86o>i869):  John  Basoen  Moccr 
History  and  Digest  of  tke  International  Arbtirations  m  wkwdk  m 
United  States  kas  been  a  Party  (6  vols..  Washingtoa,  iSoB,  ofiru: 
"  Asylum  in  Legations  and  Consulates  aix)  ittveaseia'^  \Pehai» 
Science  Quarterly,  vol.  vii.,  Nos.  i.  2  and  3,  New  York.  190a):  T'^jr* 
of  Intemational  Law,  as  embodied  in  diplocnatic  diamsiiugv  treatv^ 
and   other   intemational   agreements,   international   awank  f^ 
dednons  of  munkipal  courts  and  the  writings  of  jurists  and  c^cciaffv 
in  documents  publi^ed  and  unpublished  taued  by  pRsidrars  sarf 
secretaries  of  state  of  the  United  States,  the  ooinott  d  e* 
Attorneys-General  and  the  dectsioBs  of  courts,  feaenl  aad  r-sr^t 
(8  vols.,  Washington,  government  printing  office.   1906);  Uira. 
Lois  rdatives  A  la  guerre  sdon  le  droit  des  mens  mvodermes.  Drvii  p%^^ 
d  droit  crimind  des  pays  cmUsis  (Pans^  1872);  Nffria,  Det^m 
maritime  intemacional  (Madrid.  1873);  Neomaaa,  n—ifmi  da 
keutigen  europdiscken  Vbtkerreektes  (Vienna.   1856.  3rd  ed, 
trans,  info  French  by  Riedmatten.  EUments  du  droit  des  gens 
Paris.  1885);  Nippold,  Forlbildung  des  Verfakrwns  in  uMker 
Streitigkeiten  (1907):  Ernest  Nys.  Le  Droit  imiermatioisd  (4 
Brussels  and  Paris,  1904-1906) :  Le  Droit  de  la  gmerre  «f 
de  GroHus  (Paris.  1882) ;  Les  Tkiories  pditiques  otledro 
en  France  jusqu*au  X  VIII*  sibde  (Brusseb  and  Paris,  sad  ed«  i8>9C 
ElmdefdedroU  international  dde  droit  paliii§ne(9'Aie,1kiaada  MS 
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Pirn.  1901.  Li  DrtU  nmaa.kiieU  ia  ttmi  U  It  laWg  Jti  JKlnri 
n  drtit  rail  IBniwd*,  iglifl]  Muquii  it  Olivart,  TnHelo  y  niiiai 

Olm.  Di  nkL'TtT'i^aTU  Uwintt  M  'i'iriaa  iurrtiiiiHolt  {Venice, 
1407)^  Onetimo.  Diiarit  »»rf  ^S  haUria  6d  imcht  inumaciotal 
(BuFin  Aini,  1B71J;  OnMnhfim.  5<MlrM  da  VlUumcliu  IFrink- 
tiHt,  1I4]) ;  L.  OpDEDheiia,  IiMrHiauMl  Lot.  voL  i.  "  rmct." 
vol.  ii.  "^Wu  ,ind  NnitnJity  "  (Lomtnn,  i^os-iwA);  IMtnalistat 
Ituiitull  1st  DivainiM  in  Cantrnltin  Claiia  (CunbiidBC.  iqilf; 
ululioa  in-  n^I  Eivcn);  CirciUictnl  wij  Cuifl  (BucT,  init); 
Onolail.JEt|l'M>ilnTia/iD)u/cr(lilil]i>ingfK^  biwrtlthcd..  ?'>n>. 
I»64):  FaiviL.  £icinniUi  1^  diniu  tfri  pilu  (Cunibra,  I'-'  |); 
Pando,  Ekm-iW  dt  iirttlui  inlifMciowJ  (Madrid,  1841,  ar^l  .d.. 
iSm):  Pudt..!!.,    lU.  tt  i/Hilumrj  it  w  {Pant,   iSfrf:   P,.t  .1  la. 

Fen  ilk.  Eia  lei 

1877I,  I>aUtt;.i  u. .'.   ■  J-- 1^. rt, 

CommmiofUi  upvn  InUnatijtnal  Lam  (4  vol*-,  3n]  cd-.  London, 
IBrV-lMt);  Cc^iEinu  PhUUpKn.  EgttlojWar  on  CmlnuU  (London, 
1909),  Sludiii  in  InUmatirmil  Laa  (Landim,  190B);  Rcbtrl  PiUt- 


1877)-  : 


... .  alint  It  Caniult 

T    Onntlai    Ccunlria    (Honckani 
droUt  famiama' 


"'-ii,-.» 


ri^     1899];     P,„l..,r..t.r,    .    .,  -Oil 

I,  lBjo);SiTFr.  .'  ,1.1.   !■  ■'.  :  ,  he 

Honrot  Dotlrim"  (WiJMlKHliCniJiirT,  19m      I  .  I  .  n   ,■■  i4 

tt  Lttrtf  NaliKU  {London,  1848);  ].  N.  kI 

Uw  m  Timt  of  Pratt,  ti.  by  Thn.b.W<ir,\  i}: 

^ndiaTDdlM.  Lt  QiuOim  it  fAlabaiKii  a  ii. 

B;]).  TViiiM  ^  dmil  ialinulumol  fwMic  ii'ji 

jvoli..  P»rifc  1881-1807): QiiiriiKh,Ci™p<  «■ 

CWtmsUi  (Beriin,   1B71);  Camun   F.   IUkJ^Ui,    J— id 

"jKt  tl  Aiuuiaiiint  ^aktliiial  rt/rrctet  In  llu  Pkilifpiiui  lottUur 

tilk  OtitnalitHi  nt  lit  S^ui  ri  Caha  (London.  Niv  York  and 
Jombir.  1901}.  "  Nota  on  Ibc  Foiricn  Pnlicr  ol  the  United  Statn 
.unnied  by  iKe  Wu-  witb  Spain  "  (New  Vgrk,  1B9S,  paniphlel). 
k\  y.  Reddany,  TV  Miwh  Doclri*t  (CanMee.  1898;;  Redd^, 
'nfvinu  in  /nlpiuJwiuJ  L«  (Londan.  1S41):  JfviliiH  InUr- 
laMnal  Lam  (Edinbunb,  iB44-ig4S>:  Emil  Reich.  Fmndalimi 
/  Uodim  Eunf  [LobSdii,  iaa<):  Rmull,  Iitndactin  i  I'ilitdt 
I*  iroU  uMnuliml  (Patii,  1879);  Riqvdne,  Eltauulti  di  dtrako 
luUui  iiltmiaaaat  (Madrid.  1849):  A.  Rincr.  Pritciftt  dm  droit 
III  trwi  (i  vok.,  Paru,  i»g6):  SttllM,  Cnaidriii  tinei  Sjsltmi  dti 

Miopiittitn  ValktrrtiUi  (GdtlinnD,  1809);  C.  Salomon,  VOutpo- 
i.n  dtt  Itrriltira  ■■«  maUn,  bait  dt  intl  tMltrwiliinul  (P.ru, 

SH9):  Sascbci,  Eltmtwtai  dt  drmlu  inunutitiul  puUUt  (Madrid, 

■«*):  EuiTM  SdiuykT,  Amirican  Diptimacy  and  Furl'- -' 

-aimtfit  IScm  York.  1886};  Jamo  Brown  iaK\.  Quti 
iiluHj  Law  (Borion, ■*■■-  "---  ■> '■-' 

nd  tfOf  (1  vok..  Ball 

.  .._  -itimt  inltrxitvmiil  (Mexieo.'  iiii)\  F.  E.  'sini. ..  _    . 

cliemJLirm  (London.  1900,  ■'  Temple  Primen  '"  ■eriei),  /nJernjIiBlia/ 
j,Bi  SI  inltr^tUd  d*ri»t  'b  Ruio-Japanrit  War  (in  callabDnlion 
,ith  N.  W.  Sibkyi  Lonilon,  ind  cd.,  190;);  Stephen,  /ileTiufiau/ 
jitr  titd  Inlrmalumiil  Rrbuims  (London.  1884)!  EUciy  C.  Siowcll, 
•kwikIv  Cam  <uid  Ofimtns  /rem  Ikt  Dtciiieni  eS  Ou  Eniliih  and 
lauTiraa  CiwU  i.*d  At  Opium  1  ^ Ikt  A Uomfyi-CtitmlWtii\^'<t' 
>n.  DC,  1909):  Sikuyf  Takahlihi,  CdKin  ItUnuUutal  Lam 
Kfiirikr  Ckint-Jiipaitit  Wat  (Cambridcc,  (900). /ulennidaiuJ  Lam 
ppliti  U  Itr  KMttr-JapaHiu  War  wilk  lit  Duitiaiu  of  lit  Japantst 
'ri^  Cph'Ii  (London.  1908);  K.  L.StriaoKcr,  "Die  Donaufraic  Ziil- 
■iU-i/l>rdiu^™aJ.i™/ojfi>il(ie»iJlK»Jjn-CeKiriBifl  (Vienna,  1884); 
lannii  Tatkir.  Trtaliit  im  Imlinialimvil  PuUu  Late  lCh\aga-  >90I  J ; 
'tICRt.  Drali  ficipraomt  dtr  puiarameti  btti^troMltt  rtdts  puilMMCtl 
tMl'ei  i>r  mtr.  Primifll  dm  d'oil  dl  ptrri  tm  gimtTal  (Copcnhaten. 
805) ;  Tr>1a<.  StptrUin  ill  Irailil  dt  poll,  de  ctmrntra,  daUiana. 

t'tMt  piiiuiftltwit*l  dtpnit  la  fail  dt  Wtapkalit  juiqm'  taa 
•Mrs  (Panic  chroBoksique,  |8U,  panic  alphabiiique,  187J, 
iai>l^mcnt.  ikj);  AIEbIo  Torrea,  Virs  la  pail.  Eludti  nr 
ilcUiiiTmrrU  dt  la  pail  rbltrall  If  »r  r^iamwlitn  dt  rardrt 
.ImHl'oaal  (Rio  dc  Janeiro,  1909);  Heinrich  Tnepel.  Vilktrritlil 
id  LandtiriU  (LtipciE.  1899^;  ^i  Tni%'en  Twiia,  Tkt  Lam  a] 
■al'cmi  ttniidtrtd  ai  IndtptiinU  Ctmmtimiliti  {1  vdi..  ind  ed.. 
ondon.  187S-189J);  von  UUmann.  VilktrrKkl  (1B9S;  Jnd  cd. 
joS) ;  VtfTaea.  La  taii  dt  la  ntrri  tt  la  ntruoliU  (BniHtlt,  1906); 
.  A.  Walker,  TV  Siitntt  if  Inltmalional  Latt  (London.  iBojI. 
« .  -t  D..Li;^  r_j J.- 1  t —  n  — j™    1^5)    }iuxary  of  At 


86);   lame 

n],  fb  j/e 

nt,  1909)!  B.  F.  Seija^  Ei  Dtrtchi  inllr- 

a.   puUia   J  pritaaa    [6   vola.,   Caneaa, 

_  _.»«.  *i.  (London.  l86j);  Sh-"--  • 

4  iattraalioual  Law  (LDr>don.  1174):  Saena, 
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PiiacipUi  a  laUmaHanl  lot  (Cambtldtt.  1804).  Inltntaliaaal 
Lam,  vol.  i.  "Peace"  (Cambridtc.  1904),  voL  u.~'War"  {1907)1 
FnndaWlianoii,  Dinti  tf  lit  lutmaliaiai  Law  of  lit  Uniltd  Satti, 
laiam  tram  tCpcHiiitair  itinad  by  Prtridtrtit  and  SKnlaritt  of  Statt, 
/rem  Ittiiiemt  al  Fadtral  Caaru  awl  Opixieiu  of  Albmtyi-Gtnir^ 
QVaihinitoa,  18M,  1  mla,.  official),  rkt  Rioelmlianary  Ditlairialic 
Carrttptndna  if  lit  UmiUd  Slalti  (6  vol>.,  Wuhinnon,  1889, 
officiaQ:  H.  Vniiktoa.Hiiuty  ^  lit  Law  li  Nabau  iitiar<ift^»i 
Amtriia  tram  lit  aoHittl  Hmm  la  lit  Trralj  cl  iVaiUniltm.  iSti 

Sew  Yor k,  1 84;) ;  EKmflUi  sf  TnJcnuJiinuJ  Low  ( I M  cd ..  1 8 16 ;  edit 
wrence.  i8}j;  cdil.  Dana,  1S66;  edit.  Boyd.  London,  iBJo;  edit. 
Abdy,  CambridiE,  T888;  Jnl  En;,  cd.  hy  Sir  Sheraton  Baker.  1S91: 
4ih  Eng.  cd.  by  AiLiy,  1004);  WiMman.  ItuHauu  of  /Kfariul^iui 
law  (London.  [849};  lleodore  D.  Wooleey,  IrUredatUan  la  lit 
Slndy  of  Imltraalianl  Lam  (6th  ed..  New  York.  1891);  Spencer 
Walpole,  Fanipi  Rtlalmt  ("  Eiwliih  Ciliien  "lEria,  London,  1881) : 
Andr4  WeiH,  "  Ctinea  ec  djliti  poliiiqn  dani  Is  npporti  de 
I'Auiiicbe  et  de  la  Riwie"  (Jtanui  dt  dnil  ialtnalianal  «M. 
Pari!.  iBiJ).  (T.  Ba.) 

IKTBRWTIOKU  UW  (PHIVATE).  There  It  in  every 
tBirlloiy  tlie  law  of  the  land,  or  tenitoiial  law,  by  ubicb  the 
courts  decide  all  caiei  that  include  do  ciicunutanco  connected 
with  any  lotcijn  territoiy.  Often,  however,  tucb  a  circumaUnce 
luggnii  the  question  ■hetha  Juuice  doe*  not  i^uire  that  the 
law  of  (ome  other  territoiy  (ball  be  applied.  Thul  the  Gntiia 
Green  mariiagea,  by  which  Engliih  nuoon  escaped  the  oeceiaily 
of  haniu  or  the  consent  o(  jwcenti  or  guaidians,  suggctled  the 
question,  Khlch  wa*  aoswered  in  the  affirmative,  whether  even 
in  England  thdr  validity  ought  not  to  be  tried  by  the  lav  of 
Scotland,  where  Ibey  weie  celebrated.  Often,  again,  the  question 
is  suggested  whether  justice  does  not  require  that  the  courts 
of  law  should  allow  aomc  eflcct  to  foreign  legal  proceedings, 
such  as  a  Judgment  obtained  or  hiigation  pending  abroad. 
Such  questions  as  these  are  answered  by  private  international 
law,  which,  since  both  laws  and  legal  proceedings  are  emanations 
of  public  authority,  may  be  defined  as  the  depanineni  of  legal 
science  which  Is  concerned  with  the  effect  to  be  given  In  the 
courts  of  law  of  any  terriiniy  to  the  public  authority  of  anolhet 
tciritory.  The  extradition  of  criminals  b  also  an  cSect  given 
to  foreign  public  aulhodly,  but  rather  by  the  government  which 
lutiendcn  the  criminal  (see  ExiKADinotl)  than  by  the  coi^rts 
of  law,  whose  only  function  is  to  check  the  surrender  so  far  as 
the  domestic  legislation  allows  them  to  do  so.  U  private  inter- 
national taw  were  dehiwd  as  the  effect  to  be  given  by  any  mode 
in  one  territory  to  the  public  authority  of  another,  eitradltioii 
would  be  included  in  it,  as  is  often  done;  but  since  the  piiDcipIci 
governing  eitradition  have  little  to  do  with  those  applicable 
to  (he  other  t**e*,  it  serms  best  to  treat  it  as  a  aepanle  dcpait- 
tnenl  of  Law,  as  b  generally  done  in  EnglancL 

Comily  af  NaUem. — la  the  I7lh  century  the  Dutch  jurtila 
Paul  and  John  Voel  and  Hubcr  brought  forward  •  view  which 
has  since  been  largely  adopted  in  Engkod  and  the  United 
States,  namely,  that  (he  effect  given  by  courts  of  taw  to  foreign 
public  authon'ty  b  only  due  to  (he  comity  of  natknts,  bvt  for 
which  every  possible  question  before  them  would  have  to  be 
decided  by  the  law  of  the  land.     Comity,  in  that  phraae,  nay 

has  no  inherent  eSect,  without  denying  that  the  effect  which 
domestic  public  authority  allows  to  it  Is  dictated  by  justice. 
But  ihelimitstioDS  implied  In  the  popular  meaning  of  comily  have 
Bometinin  been  made  the  ground  for  deciding  questions  of 
private  international  law  In  the  manner  supposed  to  be  most 
for  the  interest  of  litigants  helon^ng  to  the  tcTritoiy;  the 
phrase  is  consequently  reprobated  by  most  European  continental 
writer*,  and  had  better  be  dropped.  The  justice  on  which 
private  iilemational  law  b  founded  acknowledges  no  interest 
but  the  gcnnal  one  of  Intercoune  between  persons  sharing  a 
common  civilisation  in  diSerenl  countries.  Thb  inieres),  ta 
manifesting  itself  in  (he  domain  of  law,  it  seeks  to  Balisry,tnd 
it  is  therefore  a  true  legal  Justice,  rightly  dasaed  under  lim,  iitU, 
mil,  dirliu,  demia  and  other  corresponding  terms. 

Of  the  two  words  which,  (ogethet  with  lav,  make  up  the  title 
of  our  subject,  frnult  b  justified  by  the  fact  that  its  application 
is  between  lilLganti  in  counsof  law,  and  net  between  govemmenU 
eicept  so  far  as  they  may  be  such  litigants,  laienaliaiwl 
(although  uttrMrriMrisf  would  be  belter)  b  jiotified  by  the 
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facts  that  public  authority,  which  may  be  intemationally  foreign, 
has  to  be  considered,  and  that  governments  display  a  great 
interest  in  the  question  by  concluding  treaties  about  it,  and 
occasionally  even  by  suspending  diplomatic  relations  when  a 
court  of  one  country  has  applied  to  the  subjects  of  another  a 
rule  which  the  government  of  the  latter  deems  unjust.  But 
those  who  think  that  the  primary  division  of  law  should  be  into 
public  and  private,  ahd  not  into  international  (or  interterrilorial) 
and  territorial,  object  to  the  order  in  which  the  three  words  of 
the  name  are  usually  placed,  and  call  the  subject  "  international 
private  law." 

Cot^iet  of  LoiPf.— This  is  another  name  for  our  subject, 
and  indeed  an  older  one  than  "private  international  law," 
besides  being  still  much  used.  But  although  laws  may  differ, 
they  cannot  properly  be  said  to  conflict,  unless  each  can 
lay  a  just  claim  to  application  in  the  same  circumstances. 
Now  tMs  does  not  happen.  The  justice  which  points  out  that  in 
certain  cases  effect  ought  to  be  given  in  one  territory  to  the 
laws  or  legal  proceedings  of  another  really  traces  the  limits 
of  laws  and  lefl^  proceedings  in  space;  and  the  tracing  of  limits 
is  rather  the  prevention  of  conflict  than  its  solution.  Savigny 
has  well  pointed  out  that  our  subject  is  anabgous  to  the  deter- 
mination of  the  limits  of  laws  in  time,  which  has  to  be  made 
when  the  just  application  of  a  new  enactment  is  to  be  distin- 
guished from  the  ex  ^^  facto  application  which  cannot  justly  be 
allowed  it.  The  truth  which  is  aimed  at  in  the  phrase  "  conflict 
of  laws  "  is  that  the  main  problem  of  our  subject  is  the  selection 
of  a  law  for  each  given  case;  but  different  laws  are  candidates 
for  selection,  not  from  anything  in  them  as  laws,  but  from 
differing  opinions  about  the  justice  of  the  case.  From  this 
selection,  again,  will  be  seen  the  contrast  between  private  inter- 
national law  and  attempts  at  the  assimilation  of  the  laws  of 
different  countries.  To  a  great  extent  such  assimilation  is  desir- 
able, especially  in  mercantile  law,  but  it  must  always  be  limited  by 
different  views  of  social  order  and  differences  in  national  habits 
of  thought  and  action.  So  far  as  it  is  realized,  private  inter- 
national law  comes  to  an  end  with  the  occasion  for  selection. 

Territory. — ^This  word,  as  entering  into  the  definition  of 
private  international  law,  does  not  imply  a  separate  state, 
whether  sovereign  or  semi-sovereign;  it  includes  every  geo- 
graphical area  having  a  separate  legal  system,  Eng^d  and  Scot- 
land, as  well  as  France  or  Germany.  The  case  of  the  Gretna  Green 
marriages  illustrates  the  necessity  of  rules  of  private  international 
law  between  all  such,  as  well  as  between  areas  intemationally 
foreign  to  one  another;  and  indeed  the  rules  are  so  applied, 
and  in  the  language  of  our  subject,  the  area  of  every  separate 
legal  system  is  foreign  to  every  other  such  area.  Only  where  a 
rule  contemplates  a  person  as  attached  more  or  less  permanently 
to  a  particular  territory,  the  tie  which  so  attaches  him  to  it  may 
be  either  nationality  or  domicile  if  the  territory  is  a  separate 
state,  as  France;  but  it  can  only  be  domicile  if  the  territory  is 
combined  with  others  in  one  state.  Nothing  but  domicile  can 
distinguish  British  subjects  as  belonging  to  England,  Scotland 
or  Jamaica,  or  citizens  of  the  United  Sutes  as  belonging  to 
New  York  or  Pennsylvania. 

Legal  rules  must  have  relation  to  the  physical  and  mental 
characters,  and  the  consequent  habits  of  action,  of  the  populations 
for  which  they  are  intended;  they  would  not  satisfy  legal  justice 
if  they  endangered  social  order  as  understood  and  desired  by 
those  populations,  or  if  they  failed  to  give  due  effect  to  the 
expectations  of  parties.  This  must  be  true  for  the  rules  of 
private  international  law  as  well  as  for  those  of  any  territorial 
law,  and  it  leads  us  to  ask  whether  the  differences  which  preclude 
the  universal  identity  of  the  latter  must  not  also  preclude  the 
existence  of  the  former.  The  answer  is*  (i)  That  where  circum- 
stances connected  with  different  territories  are  concerned,  wise 
rules  for  the  selection  of  a  law  will  generally  give  better  effect 
to  the  expectations  of  the  parties  than  an  exclusive  adherence 
to  the  territorial  law  of  the  court;  (a)  That  the  circumstances 
in  which  a  foreign  law  is  held  to  apply  are  exceptional  as  compared 
with  those  in  which  the  domestic  law  applies^  and  naturally 
occur  of tenest  among  the  persons  and  in  the  affairs  having  most 


of  a  cosmopolitan  character,  so  that  the  moal  shade  of  appljnK 
to  them  a  law  founded  on  a  foreign  aodal  order  is  greatly  attearo- 
ated;  (3)  That  throughout  Christendom  (to  vhkfa  Japan  has 
now  beui  added  for  legal  purposes)  there  does  exist,  thocg^ 
not  an  identity,  yet  a  considerable  similarity  in  views  of  sodil 
order  and  prevalent  habits  of  thought  and  actioa.  Witlaa  the 
same  geographical  limits  there  also  exists  another  rtqaaastt  lor 
the  working  of  a  system  of  private  tntematioDal  Uw,  naady.  i 
mutual  confidence  between  countries  in  the  enUgiite&ncat  a&d 
purity  of  their  respective  judicatures,  to  whose  p>«v**rf»weK  tkc 
respect  enjoined  by  the  rules  of  our  sobjea  is  to  be  mstsiSj 
given. 

Even  within  the  geographical  limits  just  mentiooed  there  axe 
certain  differences  on  points  of  social  order,  especiaDy  on  manias 
or  divorce,  which  have  hitherto  prevented  a  con^>lete  agrenoeBt 
being  attained  in  the  rules  of  private  international  Uv.  Bat  ae 
attempt  has  ever  been  made  to  establish  any  system  of  the  k^ 
as  between  Christian  communities  and  Mabommedaii  or  other 
polygamous  ones,  or  between  countries  enjoying  a  ChiistBa 
standard  of  civilization  and  those,  of  which  Chiina  may  be  taken 
as  an  example,  which,  whether  polygamous  or  not,  do  oot  vaepm 
the  necessary  confidence  in  their  judicatures.  In  Turkey  aad 
other  Eastern  countries  (in  which  designation  Japan  is  no  loecer 
included  for  purposes  of  law)  Christians  arc  placxd  by  tnatj 
under  the  jurisdiction  in  dvil  matters  of  their  respective  coas&k 
When  hi  the  courts  of  Christian  countries  Eastern  pezsozs 
or  circumstances  connected  with  Eastern  laws  have  to  he  6at 
with,  the  peculiar  institutions  of  those  countries  are  not  enforced; 
and  while  in  other  respects  the  judges  may  be  assisted  by  scec 
of  the  rules  of  private  international  law,  tspedaUy  such  as  ha^e 
for  their  object  to  carry  into  effect  the  reasonable  inlcntioos  cf 
parties,  yet  those  rules  are  not  applied  as  parts  of  an  anthoritatin 
system. 

Rules  for  the  selection  of  the  territorial  lav  to  be  appfe^  '^ 
the  different  classes  of  cases,  or  for  the  recognitioo  of  fonip 
legal  proceedings,  have  sometimes  been  made  the  sBbjed  d 
international  treaties,  and  have  often  been  enacted  by  territcsul 
legislatures.  England  possesses  a  few  such  enactments,  as  is  i>e 
Bills  of  Exchange  Act  1882,  and  many  other  countries  posses 
them  to  a  much  larger  extent  in  their  codes.  Where  soch  eaaa* 
ments  exist,  or  where  treaty  stipulations  have  been  entered  izto. 
and  the  territorial  law  nuJces  such  stipulations  binding  oa  ibe 
judges,  the  courts  of  law  must  obey  aiKi  apply  tbem  as  they 
must  obey  and  apply  any  other  part  of  the  law  of  the  land.  U, 
as  in  England,  judicial  precedents  are  held  to  be  bsadics* 
so  that  the  law  of  the  land  consists  in  part  of  judge-made  h«, 
a  similar  result  is  produced;  an  English  court  must  fuSkrm 
Eng^lish  precedents  on  the  application  of  foreign  law  or  tbe 
refusal  to  apply  it,  to  the  same  extent  to  which  it  would  be  bosrd 
to  follow  them  on  any  other  point.  So  far  as  our  matter  rexBLSS 
open  for  a  judge,  he  has,  to  assist  him  towards  a  jsst  decsJon. 
the  treaties,  written  laws  and  judicial  precedents  <rf  other 
countries  as  examples,  and  a  vast  literature  which  has  givi 
up  in  all  Christian  countries.  That  this  apparatus  n  fir  frsa 
having  furnished  concordant  results  ts  due,  not  only  to  \ht 
divergences  on  points  of  social  order  referred  to,  but  abo  to  the 
different  bases  of  the  legal  systems  with  which  the  respectne 
governments  and  writers  have  been  familiar.  The  legal  syaoa 
of  different  countries  have  been  founded  on  Roman  law,  fe«dzl 
law,  English  common  law  and  still  other  bases.  The  MigaatrAs 
of  lawyers  are  affected  by  the  prepossessions  thence  arisng,  v-i 
they  have  consequently  failed  to  arrive  by  their  unaided  ef  cm 
at  so  much  agreement  on  the  rules  of  private  intematioctil  la« 
as  woidd  Lave  been  compatible  with  the  oonditkms  and  aaodo 
of  life  and  action  surrounding  them.  But  the  general  accept- 
ance of  a  complete  body  of  rules  on  private  interaauoaal 
law  is  a  goal  which  for  other  countries  than  ^^ng*^"^  h  vd 
within  sight  by  the  road  of  international  tmtics  ooodacSed 
under  the  joint  direction  of  professional  and  noo-pnfessic;^ 
minds. 

The  most  remarkable  steps  taken  in  or  towards  the  coocbxsic^ 
of  such  treaties  are  those  initiated,  to  its  high  anedti«  by  tbt 
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lovcrament  of  the  Netherlands.    That  government  first  moved 
in  the  matter  in  1874,  and  has  succeeded  in  assembling  at  the 
Hague  the  official  representatives  ol  nearly  all  European  powers 
in  conferences  held  in  1893,  1804,  1900  and  1904.    At  these 
conferences  rules  on  many  branches  of  private  international  law 
were  agret-d  on  for  submission  to  the  respective  governments, 
which  has  led  to  conventions,  one  of  the  14th  of  November  1896, 
three  of  the  nth  of  June  1903^  and  four  of  the  19th  of  July  1905, 
regulating  the  selection  of  the  laws  for  determining  the  validity 
of  marriage  and  of  contracts  made  on  the  occasion  of  marriage, 
their  effects  on  property  and  on  the  status  of  the  wife  and 
children,  divorce  and  judicial  separation,  the  guardianship  of 
minors  and  of  interdicted  persons,  the  validity  of  testamentary 
dispositions  and  the  rules  of  intestate  succession,  and  many  points 
of  judicial  procedure.    These  conventions  may  be  found  at  length 
in  the  Renu  dt  droit  international  et  da  Ugisiaticn  comparie, 
t.  38,  pp.  574-579;  s*  s^rie,  t.  4t  PP-  4S5-S00;  and  2*  s^rie,  t.  7, 
pp.  646-678.    A  draft  relating  to  bankruptcy  was  also  prepared 
at  the  conference  of  1904,  but  was  intended  to  serve,  not  as  a 
general  convention,  but  as  the  base  of  separate  conventions  to 
be  concluded  between  particular  states.    The  extent  to  which 
the  continent  has  become  united  with  regard  to  private  inter- 
national law  appears  from  the  faa  that  France,  Germany,  Italy, 
the  Netherlands,  Portugal,  Rumania  and  Sweden  are  parties 
to  all  the  conventions — that  Luxemburg,  Russia  and  Spain  are 
parties  to  those  relating  to  judicial  procedure — and  that  all  the 
ten  except  Russia,  but  with  the  addition  of  Austria,  Belgium 
and  Switxerland,  are  parties  to  those  on  the  validity  of  marriage, 
divorce  and  judicial  separation,  and  the  guardianship  of  minors; 
while  all  remain  open  to  adhesion  by  other  powers.    It  is  much 
:o  be  regretted  that  the  British  government  has  declined  all 
nvitations  to  take  part  in  this  great  international  work.    The 
act  must  in  part  be  ascribed  to  the  hindrance  which  the  differ- 
met  between  the  English  common  law  and  the  Roman  law 
>Uces,  even  for  lawyers,  in  the  way  of  joint  action  with  the  con- 
inent,  and  in  part  to  the  necessity  that  the  rules  laid  down  in 
iny  convention  should  be  enacted  for  the  United  Kingdom  by 
>arliament,  the  leaders  of  which  belonging  to  either  party  take 
K>  interest  in  any  such  matters. 

Next  in  importance  antong  combined  official  efforts  should  be 
nentioned  the  congress  of  seven  South  American  states  at  Monte- 
video in  1888-1889,  which  on  many  branches  of  private  inter- 
laiional  law  drew  up  rules  intended  for  adoption  by  treaty  on 
hat  continent. 

Nationality:  Domicile, — Coming  now  to  the  particular  rules 
I  private  international  law  whidi  are  received  in  England,  or 
avc  been  most  widely  received  elsewhere,  the  most  obvious 
ases  which  present  themselves  for  admitting  foreign  drcum- 
tanccs  to  influence  the  decision  of  a  judge  are  those  in  which 
ights  are  so  connected  with  the  person  of  an  individual  that  the 
istice  of  deciding  on  them  by  a  law  having  relation  to  his  person 
peaks  almost  for  itself.  Hence  arises  the  notion  of  a  personal 
iw,  which  must  be  that  either  of  the  person's  political  nation- 
lity  or  of  his  domicile,  these  being  the  only  circumstances  that 
>r  the  time  being  are  fixed  for  the  individual,  irrespectively  of 
ie  spot  where  he  may  happen  to  be,  and  of  the  transaction  in 
hich  be  may  happen  to  engage.  We  have  seen  in  the  article 
ti  DomaLS  what  is  the  legal  meaning  of  that  term,  how  its 
cistence  b  ascertained,  that  in  and  long  after  the  middle  ages 
was  the  usual  criterion  of  the  personal  law.  and  that  in  modem 
mes  political  nationality  has  largely  replaced  it  as  such  criterion 
1  the  continent  of  Europe.  Thus  as  well  by  the  conventions 
enttoned  as  by  the  codes  of  many  states — France,  Italy  and 
ermany  among  the  number— the  capacity  and  status  of  persons 
now  governed  by  the  law  of  their  political  nationality.  In 
It  in  America  the  criterion  of  the  personal  law  is  still  generally 
Id  to  be  domicile,  which  b  among  the  reasons  why  the  South 
merican  states  prefer  to  punue  the  codification  of  private 
ternational  law  independently  of  Euzopean  conferences  and 
Dventions. 

The  English  courts  were  slow  to  recognize  a  personal  law  at 
I   and  as  late  as  Lord  Eldon's  time  they  held  that  the  com- 


petency of  a  person  to  contraa  depended  on  the  law  of  the  pUce 
where  the  contract  was  made.  Their  decisions  have  since  come 
into  line  with  the  continental  decisions  so  far  as  to  make  capadty 
and  status  depend  on  a  personal  law,  but  not  so  far  as  to  make 
nationality  its  criterion.  Hence  in  EngUnd,  and  in  a  minority 
of  European  continental  countries,  of  which  Denmark  b  an 
example,  the  capacity  of  a  party  to  enter  into  a  contract,  whether 
it  be  dbputed  on  the  ground  of  his  age,  or,  in  the  case  of  the 
contract  of  marriage,  on  the  ground  of  hb  consanguim'ty  or 
affinity  with  the  other  party,  will  be  decided  by  the  law  of  hb 
domicile.  Guardians,, curators  and  committees  of  foreign  minors 
or  lunatics,  deriving  their  authority  from  the  law  or  jurisdiction 
of  the  latter's  domicile  or  nationality,  can  sue  and  give  receipts 
for  their  personal  property.  A  court  will  not  decree  the  divorce 
of  persons  not  domiciled  within  its  jurisdiction,  and  it  will 
recognize  foreign  divorces  if,  and  only  if,  they  have  been  decreed 
by  a  jurisdiction  to  which  the  parties  were  subject  by  domicile 
or  nationality.  And  the  legitimation  of  a  child  by  the  subsequent 
marriage  of  its  parents  will  be  held  to  depend  on  the  law  of  its 
father's  domicile  or  nationality.  But  the  reference  to  the  place 
of  contract,  carried  to  North  America  with  the  rest  of  the  English 
jurisprudence  of  that  date,  still  maintains  in  the  courts  of  the 
Um'ted  States  a  struggle  with  the  doctrine  of  personal  law  as 
governing  capadty  and  status. 

Here  must  be  noticed  a  difficulty  which  arises  about  the 
application  of  any  foreign  law  to  the  capacity  for  contracting. 
It  will  be  understood  by  the  German  provision  intended  to  meet 
it,  namely,  that  "  if  a  foreigner  enters  in  Germany  into  a  trans- 
action for  which  he  is  incapable  or  has  only  a  restricted  capacity, 
he  b  to  be  treated  for  that  transaction  as  being  so  far  capable 
as  he  would  be  by  the  German  legislation.  Thb,  however, 
does  not  apply  to  transactions  with  regard  to  rights  of  family 
or  of  succession,  or  to  those  dbposing  of  foreign  immovable 
property  "  (Art.  7  of  the  statute  enacting  the  code).  In  a  spirit 
similar  to  that  which  dictated  the  German  enactment,  the  French 
courts  have  not  generally  allowed  a  Frenchman  to  suffer  from 
the  incapadty,  by  his  personal  law,  of  a  foreigner  who  contracts 
in  France,  when  the  foreigner  would  have  been  capable  by  French 
law,  and  the  Frenchman  was  in  good  faith  and  without  great 
imprudence  ignorant  of  his  incapacity.  Lately  a  disposition 
has  been  4hown  to  limit  this  protection  of  nationals  to  the  case 
in  which  the  foreigner  has  been  guilty  of  fraud.  English  courts 
usually  hold  themselves  to  be  more  stringently  bound  by  rules, 
whether  those  enacted  by  parlbment  or  those  adopted  for 
themselves;  and  if  they  slwuld  continue  to  profess  the  doctrine 
that  capadty  depends  on  the  law  of  the  domidle,  it  b  not  prob- 
able that  they  will  deem  themselves  entitled  to  make  exceptions 
for  the  protection  of  persons  contracting  in  England  with 
foreigners  not  enjoying  such  capadty.  The  point  fumbhes  an 
illustration  of  the  fact  that  to  deal  satisfactorily  with  so  complex 
a  subject  as  private  international  law  requires  the  assistance  of 
the  legislature,  which  again  cannot  be  given  with  fuU  utility 
unless  uniform  provisions,  to  be  enacted  in  different  countries, 
are  settled  by  international  convention. 

Another  ground  for  the  ai^lication  of  a  personal   law   b 

furnished  by  the  cases  in  which  masses  of  property  and  rights 

have  to  be  dealt  with  collectively,  by  reason  of  their  being 

grouped  around  persons.    The  prindpal  instances  of  that  kind 

are  when  it  b  necessary  to  determine  the  validity  and  operation 

of  a  marriage  settlement  or  contract,  or  the  effect  of  marriage 

on  the  property  of  the  husband  and  wife  in  the  absence  of  any 

express  settlement  or  contract,  and  when  property  passes  on 

death,  either  by  a  will  or  by  intestate  succession. 

These  matters,  at  least  when  the  property  concerned  is  movable, 
are  generally  referred  to  the  personal  law  of  the  husband  at  the 
time  of  the  marriage,  or  to  that  of  the  deceased  respectively:  but 
about  them,  besides  the  question  between  domidle  and  nationality, 
there  arises  the  question  whether  immovable  property  b  to  be 
included  in  the  mass  governed  by  the  personal  law.  or  is  to  follow 
the  territorial  bw  of  its  own  situation  {lex  situs).  Here  we  touch 
the  distinction  between  real  tnd  persamal  sututes  which  arose  in  the 
middle  ages,  when  the  local  IcgisUtion  of  the  free  dtics  was  coo* 
trasted.  under  the  name  of  statutes,  with  the  general  Roman  bw. 
That  distinction  did  not  bear  the  same  cliafactcr  at  all  times,  but 
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in  the  i6th  eentury.  under  d'Arsentr6,  it  acquired  its  most  developed 
form,  absorbing  all  laws  into  one  or  other  of  the  two  classes,  and 
gtvii^  a  vast  extension  to  the  real  class,  for  which  was  claimed 
exclusive  application  to  immovables  situate  ia  the  tenitorv  of  the 
law.  In  accordance  with  this  system,  the  highly  feudfl  character 
of  which  was  very  sympathetic  to  Ei^ish  jurisprudence,  English 

Kractice  has  refused  to  include  English  immovables  in  the  mass  to 
e  dealt  with  as  a  unit  on  marria^  or  death.  But  it  refers  the 
validity  and  operation  of  a  marriage  settlement,  at  least  as  to 
movables,  and  the  effect  of  marriage,  in  the  absence  of  express 
contract,  on  the  movable  property  of  the  husband  and  wife,  to  the 
law  of  the  husband's  domicile  at  the  time  of  the  marriage,  called  the 
matrimonial  domicile.  And  with  regard  to  the  sucoessM»  to  mov- 
ables on  death,  it  adopts  the  principle  of  massing  them  irrespectively 
of  their  situation,  so  far  as  is  oermitted  by  the  peculiar  system  under 
which  the  property  in  movables  situate  in  England  does  not  pass 
directly  to  the  legatees  or  next  of  kin,  but  to  the  executors  or 
administrators,  wIk>  are  charged  with  the  duty  of  paying  the  debts 
of  the  deceased  and  distributing  the  beneficial  surplus.  The  validity 
of  a  will  of  movables,  otherwise  than  in  respect  of  form  (about  which 
more  hereafter),  and  the  rights,  whether  under  a  will  or  under  an 
intestacy,  in  the  beneficial  surplus  arising  from  them,  are  determined 
in  England  by  the  law  of  the  testator's  last  domicile.  On  the  points 
glancra  at  in  thb  paragrafrfi  the  deciaioos  in  the  United  autes 
generally  agree  with  those  in  England,  only  allowing  the  pecuniary 
relations  oTa  married  couple,  in  the  absence  of  express  contract,  to 
be  varied  by  a  change  of  domicile,  notwithstanding  that  such  change 
is  in  the  husband's  exclusive  power,  instead  of  maintaining  them  as 
fixed  by  the  matrimonial  domicile.    On  the  continent  of  Europe 

Krtisans  of  a  variation  after  the  marriage  are  scarcely  to  be  found; 
t  as  between  the  nationality  and  the  domicile  of  the  husband  or 
of  the  deceased,  and  on  the  question  whether  the  mass  to  be  governed 
cither  by  nationality  or  domicile,  on  marriage  or  on  dnth,  includes 
immovables  situate  under  a  different  bw,  the  division  of  opinion, 
legislation  and  practice  is  considerable  and  intricate. 

Lex  situs,  lex  loci  actus,  lex  loci  contractus,  lex  fori, — ^The  law 
of  the  territory  in  which  they  are  situate  (lee  situs)  is  generally 
applied  to  the  property  in  particular  things,  whether  movable 
or  immovable,  so  far  as  they  are  not  included  in  any  mass  grouped 
round  a  person;  in  England,  therefore,  always  to  immovables. 
In  drawing  up  documents  and  conducting  ceremonies  public 
functionaries  must  necessarily  follow  the  law  from  which  they 
derive  their  authority,  wherefore  the  law  of  the  place  where  any 
public  document  is  entered  into,  or  any  public  ceremony  per- 
formed {lex  loci  actus),  is  the  only  one  that  can  be  followed  in  its 
external  form.  This  maxim  applies  to  the  forms  of  notarial 
acts,  and  to  that  of  marriage  celebrated  with  the  official  con- 
currence of  clergymen,  registrars  and  so  forth.  And  since 
documents  and  ceremonies  entered  into  without  official  con- 
currence are  rarer  on  the  continent  of  Etirope  than  in  England, 
the  inevitablene»  of  the  form  of  the  lex  actus,  when  such  con- 
currence is  had,  has  generally  led  to  that  form  being  also  held 
sufficient  whenever  |be  affair  comes  to  be  inquired  into  later. 
Nor  in  England  has  the  sufficiency  of  the  form  of  the  lex  loci  actus 
for  the  celebration  of  marriage  ever  been  doubted,  but  a  will 
made  by  a  notarial  act  in  accordance  with  that  law  was  not 
admitted.  Disregarding  the  dbtinction  between  external  form 
and  internal  validity  and  operation,  a  will  of  English  land  could 
not  take  effect  unless  made  in  English  form  (that  is,  since  the 
Wills  Aa  of  X837,  with  two  witnesses),  and  a  will  of  personal 
estate  could  not  be  admitted  in  England  to  probate  unless  made 
in  the  form  of  the  law  of  the  testator's  last  domicile.  But  now, 
by  Lord  Kingsdown's  Act,  passed  in  i86x,  there  are  given  for 
wills  of  personal  property  made  by  British  subjects,  brides  the 
form  of  their  last  domicile,  three  alternative  forms,  namely,  the 
form  of  the  place  of  making  the  will,  that  of  the  testator's  domicile 
at  the  time  when  it  was  made,  and  that  of  the  part  of  the  British 
dominions  where  be  had  his  domicile  of  origin — only  the  first 
of  the  three,  however,  being  offered  when  the  will  b  made  in 
the  United  Kingdom;  and  no  will  u  to  be  revoked  or  invalidated 
by  a  change  of  the  testator's  domicile  after  making  it. 

\  The  Uw  of  the  pbce  of  contract  lex  loci  contractus,  is  distinguished 
into  that  of  the  place  where  the  contract  is  entered  into,  lex  loci 
contractus  celebrati,  and  that  of  the  pbce  where  it  is  to  be  per- 
formed, which,  from  the  particular  case  in  which  the  performance 
consists  only  in  a  payment,  is  called  lex  loci  solutionis.  To  the  first 
of  these  is  generally  referred  the  formal  validity  of  a  contract,  so  far 
as  entered  into  without  the  intervention  of  a  functionary,  and 
therefore  not  covered  by  the  principle  of  the  lex  loci  actus,  and  so  far 
also  as  the  performance  is  not  tied  to  any  particular  place.    For 
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example,  the  form  for  contracting  marriage,  whether  with  eftdsl 
intervention  as  in  Engbnd.  or  by  private  and  evm  ocal  cootcact  u 
in  Scotbnd.  depends,  both  as  to  necessity  and  as  to  suftcKis.).  os 
the  bw  of  the  place  of  contracting  it.  But  as  to  the  intemal  vak!r-. . 
interpretation  and  operation  of  a  contract,  there  has  been  and  «Ji 
remains  much  difference  of  opinion  between  the  laws  of  die  place  d 
contracting  and  of  that  of  stipubted  performance:  the  former  b»f 
supported,  among  other  grounds,  00  some  tcxtsof  Rooiaa  bw  %tx^ 
Savigny  has  shown  to  have  been  misunderstood,  while  the  brr- 
agrees  much  oftener  with  the  intention  of  the  parties.  The  Ee»<;^ 
decisions  do  not  adhere  closely  to  either  of  those  laws,  but  «t.s 
repeating  much  of  the  traditional  bnguage  about  the  lex  toa  irt- 
tractus,  they  aim  at  doin^  subsuntbl  tustice  by  referruig  a  ccacna 
to  that  place  with  which  its  matter  has  the  cloaesl 
which  the  intention  of  the  parties  points  out. 

In  matters  of  legal  procedure  every  court  follows  its  own 
exclusively  {lex  fort),  as.  for  instance,  whether  the  renedy  on  s 
contract  shall  be  damages  or  specific  performance,  and  wl>ctkrr  a 
judgment  may  be  executed  against  the  person  or  only  a^i»a  t^c 
property  of  a  party.  A  point  much  disputed  under  this  hcsi  t» 
whether  the  time  01  limiution  of  actions  shall,  as  held  in  the  I'r.-  -i 
Kingdom,  be  decided  by  the  lex  fori,  as  aa  incident  to  the  procedj-^ 
or  by  the  Irx  lod  contractus  ia  one  of  its  varietici,  as  an  esseci^ 
modality  of  the  obligation. 

Remoi. — We  will  now  suppose 'that*  the  mles  of  pri%Vf 
International  law,  as  praaised  in  any  country  (A>.  refer  a  cast 
arising  in  its  courts  to  the  law  of  another  country  (B),  as  brrf 
that  of  the  domicile  or  nationality  of  a  person,  and  thai  \ixx< 
rules  as  practised  in  (B)  in  turn  refer  (rmsotm/)  tbe  same  cas« 
to  the  law  of  (A),  as  being  that  of  the  nationality  or  doc.Jc 
or  perhaps  of  the  locus  actus:  what  are  the  cotuts  of  (Ai  t; 
decide?  This  question,  which  involves  nothing  ksa  tlian  that  d 
the  meaning  in  which  the  reference  to  a  law  is  to  be  imdRstood 
in  our  subject,  has  during  recent  years  ezdted  great  disrosbcs 
both  among  the  jurists  and  in  the  courts  of  all  naliotis  It  s 
answered  by  the  English  courts  to  the  effect  that  (B)  by  iis 
reference  back  (renvoi)  has  disclaimed  the  control  of  the  case, 
which  must  therefore  be  decided  without  regard  to  (B)'s  par- 
ticular laws.  See  /r  rr  Trufort,  36  Ch.  D.  600, and  /■  re  Jokx^j^ 
IQ03,  I  Ch.  821.  This  principle  (xactically  gives  efficacy  to  'he 
retitot,  and  coincides  with  the  express  piovisioBs  both  of  the 
above-mentioned  convention  of  the  12th  of  June  1902,  An.  i. 
as  to  the  right  of  contracting  marriage,  and  of  tbe  statute  enact  ^ 
the  German  code.  Art.  sy,  as  to  capacity  generally.  The  Ecgjs^ 
bw  agrees  in  opinion,  and  b  stq)ported  by  a  munerical  pet- 
ponderance  of  the  jucUcial  precedents  in  France  and  Bcl^'-r; 
but  it  must  be  admitted  that  a  numerical  preponderance  of  iht 
jurists  who  have  declared  themselves  bold  that  the  ooocts  of  ;a> 
ought  to  apply  the  particular  bws  of  (B). 

Public  Order.— It.  must  not  be  supposed  that  the  law  of  the 
bnd,  the  proper  territorial  law  of  the  court  which  has  to  desl 
with  a  case  In  which  foreign  circumstances  arise,  always  t^^ 
way  to  the  foreign  law  pointed  out  by  the  general  maxims  wK  ? 
even  that  particular  court  accepts.  All  rules  for  the  applwai  -  ^ 
of  foreign  laws  are  subject  to  an  exception  commonly  called  thi: 
of  public  order,  .t.e.  where  such  applKation  would  interfere  «  *^ 
essential  principles  of  morality  or  policy  received  in  the  tem:*-'? 
Thb  reservation  b  usually  made  in  general  terms  where  lc^«iiJ- 
tion  on  private  international  law  b  attem|Aed,  as  in  ArtKlr  % 
of  the  Code  Napoleon,  and  preliminary  Article  is  of  the  hz  .^ 
code;  but  the  courts  have  to  admimster  it,  as  they  have  s  «-> 
in  Engbnd  and  other  countries  where  it  rests  only  «■  joe  1. 
practice,  and  the  greater  or  less  extent  given  to  it  b  one  at  *  V 
causes  of  the  uncertainty  and  want  of  uniformity  in  ov  sobicc' 
One  example  often  quoted  b  the  refusal  of  the  cwnts  ta  C 
Christian  countries  to  give  effect  to  potygamoos  marriage,  b.t 
thb  case  goes  deeper  still,  for  none  of  the  countiics  in  wkx^*" 
polygamous  marriage  exists  b  allowed  to  enter  at  all  inio  tV 
communion  of  private  international  law.  AS,  so  far  as  C'ra: 
Britain  has  settled  legal  rdations  with  them,  are  among  ihew 
in  which  British  subjects  live  under  consular  proicctioa  szi 
jtirisdiction,  or  (in  Egypt)  tinder  that  of  the  Mixed  Courts.  A 
better  instance  b  afforded  by  the  refusal  of  courts.  aom".> 
within  the  pale  of  European  legal  communitm,  to  rci>$^  '•- 
divorce  as  dissolving  a  marriage,  notwithstandinfc  thai  i\  t>js 
been  decreed  under  tbe  personal  law.    As  another  iasLUkr. 
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Ibtn  aabt  Etlle  iodbl  thtt  u 
by  the  prrvKul  law  in  virtue  of  r 
be  disfrsflrded  by  the  TTT'elifh  cc 

■miryini  in  Englud.  Again,  it  is  cUabliihcd  in  Englaoi 
6imuB  QUUHil  be  rHovercd  (or  >  tort  unlcs  ibe  act  compUined 
ol  wu  1  wrong  both  by  ibe  law  of  Ihc  countiy  when  It  wu  done 
■nd  by  Ihe  law  of  England;  aod  AilJcte  13  of  tbe  itatute 
cucUng  Ihe  Gcrnun  csxle  Is  in  accoiduice  with  that  docUine. 
Now  lilt  liw  of  the  couBtiy  wbot  tbe  act  it  dg«  would  nalunlly 
give  Ibc  Uaadud  (oc  raeutuing  hi  kta]  aueqaence*,  ud  it 
tatra  lo  be  due  to  the  cooQCnoa  wluch  liwi  qualifying  ftcta  u 
vniiif]  have  with  public  order  that  napect  («  that  law  it 
Innpeied  by  le^xct  for  the  bw  of  tlie  counCiiea  in  wbicb  It  it 
invoked;  but  Article  8  of  Ihe  Belgian  code  lefen  the  Uatrilily 
for  tmU  lo  the  formci  law  without  any  lestiictkiD. 

fofrija  Ju^imaiU.—la  the  tulei  which  have  paned  befoie 
ni  in  the  foiegoing  general  Rview  it  Is  eaiy  to  perceive  ■  leading 
D»iive— that  of  Mcuiiag,  to  fai  aa  public  ordeiallaw*,  the  cer- 
tainty and  itibility  bolh  of  personal  and  of  businen  relaliont  ia 
the  intcnuiional  or  Intertcrritoiial  intercourse  irtiich  haa  alwayi 
accompmied  civiliialion,  but  is  now  especially  Irequent  and 
extensive.  It  has  been  attempted  to  erect  this  motive  into  a 
guiding  principle  a[  Uw,  laying  down  that  rights  ana  aixrued 

lorial  law,  are  to  be  ncogoized  and  oifocced,  aubject  to  the 
requireoienli  of  public  order,  in  any  oilier  territory  in  which 
they  nuy  be  invoked  before  a  court  of  justice.  From  thia, 
which  may  be  called  Ibe  principle  of  the  acceptance  of  (orclgn 
lights,  il  is  claimed  that  the  nilcs  of  private  inlematinnal  law 
ire  in  be  deduced,  and  that  by  tbdr  consonance  with  It  any 
nich  rules  are  to  be  toted  when  proposedL  The  difficulties  of 
ifae  subject,  howevei,  do  not  admit  <■(  being  unlocked  by  to 
limF^  a  key.  Tbey  meet  IB  again  when  we  Inquire  in  what 
errilsty,  or  by  virtue  of  what  territorial  law,  a  particular 
dlegcd  right  hat  accrued.  Persons  belonging  by  domicile 
IT  nilionalily  lo  A  enter  in  B  into  a  contract  10  be' performed  in 
";  where  and  by  virtue  of  what  taw  does  either  acquire  a  right 
«ainsl  the  other?  It  it  to  be  in  or  by  the  law  ol  Ibeir  homo, 
iheie  they  are  nramally,  though  not  always  necessarily,  to  be 
uedf  Or  of  the  country  where  they  contract,  which  for  varioua 
lurposes,  as  those  of  police,  but  not  for  all  purpcoes,  has  the 
onlrol  of  them  when  Ihey  contract?  Or  of  the  country  where 
beir  contract  is  to  be  performed,  under  a  similar  control  by 
'hich,  pcrhapaextendlngtotheveryacltafperlormance,  they  or 
'leir  agents  may  be  brought  by  the  opcniion  ot  their  contract? 
ividenlly  we  cannot  apply  the  principle  to  guide  us  In  our  choice 
fa  taw  till  the  very  problem  which  that  choice  presents  haa  firat 
een  solved.  There  is,  however,  one  esse  in  wlich  the  principle 
I  the  acceptance  of  foreign  rights  leads  to  a  conclusion,  namely, 
here  (he  right  has  been  declared  by  [he  judgment  of  a  competent 
lurt,  which  may  have  been  given  In  an  ordinary  case,  pmeniing 

jestion  aroae,  it  has  been  solved  by  choosing  the  law  and  basing 
e  Judgment  on  it.    The  rule  in  England  and  in  many  other 


icthcr  politically  foreign  01 


es  (foreign  in  the  se 


eofdvil 


o  be  enforced 
posed  of  by  them.  In 
me  counlri^  however,  a  foreign  judgment  is  eaaminable 
its  merill  before  being  enforced.  1^  waa  formerly  the 
(luestiooed  rule  in  France,  though  the  practice  there  seems 
be  now  turning  the  other  way.  In  the  system  adopted  in 
igUnd  everything  turns  on  the  competence.  For  judgmentl 
rrm,  declaring  or  disposing  of  the  property  in  a  thing,  the  rest 

3  within  the  territory  of  the  court-  Judgments  which  declare 
:  status  of  a  penoii,  as  with  regard  to  marriage  or  majority, 
'  competent  if  the  person  was  subject  to  the  jurisdlctian  by 

bring  what  has  been  so  dcclarrd  or  decreed.  For  judgments 
prrtonam,  decreeing  the  payment  of  ■  ctnain  sum.  the  test 
competence  tor  the  piaent  purpoae  it  again  that  the  person 


subject  to  the  juiitdiclioa 

c  sum  decreed  by  it  to  be 


against  whom  It  wat  ptonoonced  < 
by  nationality  or  domidle;  the  ju 
as  giving  of  itself  a  good  title  li 
paid.  For  domestic  purposes  It 
quite  other  grounda.  By  lis  own  territorial  law  a  court  may  ba 
Butboriied  to  entertain  a  auit  »  personam  because  the  ptamliS 
possesses  iu  oatloiiality,  as  by  Article  14  of  the  cude  Napoleon, 
01  because  the  contract  sued  on  was  made  or  was  10  be  performed 
in  tbe  lerrimy,  asd  to  forth.  But  judgments  based  on  these 
gmuds  win  Dot  be  silorceabk  outside  the  lerriioty.  Ueie  we 
toodi  the  not  pciikdplca  ot  our  subject.  Tbe  distinctioo  between 
domettic  aad  inleniational  groimds  of  competence  cm  only  bo 
erplained  by  tbe  bistoiy  of  law,  and  we  come  in  sight  of  the  fact 


if  the  dvilualioo  of 
°"™  lit  the 


^^•^ 


..   „.,    by    Bieelow   {Boiion,    ii-i  :   Whar 

.In  Cti^kl  of  lam  or  PrnU  I'^--  honal  L. 

.    rhiladclphia,    ISBli^:   J.   Westlake.   /    "       ' 
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diEerent  countries  had 

origia  and  in  tbe  course  which  it  has  followed,  but  wbicb 
life  of  those  countries  just  because  that  lile-ia  itself 
oufcome  of  those  common  anteodeats. 

AtTiHOUims.— The  best  authority  00  the  history  ti  private 
inlemauooal  law  to  Ibe  end  of  the  iSih  century  it  Lain6.  Inm- 
iiiaiimauittm»UnutiaiiiIpritHivtAi.,'Pini,itM),  Fornwdeia 
progiest  the  laoB  eofiiaus  miicriali  are  10  be  found  in  tbe  Rmt 
Jt  iioil  inunutiaial  a  lU  Uiiilaiiix  cum fi^lBrawat,tTom  1S69); 
the  /exnul  dw  inil  eumuEiiimiil  prwt  il  it  la  jnrufniitna  crm- 
faHi  (Paris,  from  1874):  and  the  Amiaiain  ii  I'imliiu  it  drnil 
tutnatutmii  (Paris,  tnm  1877).  Tbe  maa  conprdieiiHve  tnienl 
Iteatiie  ia  that  of  vm  Bar,  oi  which  the  >nd  edition  appiS^  at 
G«lInEenin  1S39.  and  ham  WntraiuLited:Il<  TJtnn  ml Pnifta 
«f  PriraU  Inlimaaimiii  Lam,  by  1.  v.  Bar,  lod  eL,  Innilated, 
by  Ciilnpie  (Ediaburgh,  iflgj}-  Other  works,  many  of  great  tperit, 
aj  n,,..  .1,  ,     ,     ,         ,t    Lit    ,    ,    ,     "'^;^j^^^^ 

on   the  poinlt  involved.     Tbe  Allowing   iwuk-,    llowwvcr, 

Dlhcn.  Ireat  Ihe  lubjcct  from  the  EneliJi  or  1'<iit.  1  Stain 

viM.:  Slory.  CemmaHana  on  Ua  tmijJiU     '    " 

D.„„iic,    6th   ed.,    by    Bieelow   {Boiion,    ,      .  .    ...- 

■uiii  n  Ihi  Cti^kl  of  lam  or  PrnU  I'^--  honal  Lan  (isd 
.,  Philadcl^ia,  ISBli^:  J.  Westlake.  A  T- :lui  m  FnaU 
^trrMiiiamgiLttw.wiikPriiuipQiRtjtrtnivtait-^  rnitht*  in  Em^tni 

i'''i  H  OtEmaiik 
'>r,w(i>f(Ji(Laigo/ 
<  \.  London,  looBl; 
»    I.      I       ..".,.  .  mli  Jfua  aiii 

5i  "         I      '  '.    amAtDtariiu 

'}-  U™-  W.) 

mTERFKLUTiaK  (from  laL  Mter^eSrire,  to  Interrupl), 
a  tenn  meaning,  in  general,  an  interruption,  more  particularly 
used  of  a  method  of  procedure  adopted  in  some  of  Ihe  legislative 
chambers  of  continental  Europe,  especially  those  of  France  and 
TtaJy,  and  somewhat  umilar  lo  that  of  a  motion  to  adjourn  Ihe 
Housein  the  British  psriiament.  It  was  ori^nally  confined  to  the 
asking  of  a  question,  after  due  notice,  on  some  aflair  of  state. 
It  is  EKiw.  however,  the  chief  meansjiy  which  the  policy  or  actioD 
of  the  ministry  ot  the  day  is  diallenged.  An  interpellation  can 
be  brought  on  wilboul  the  consent  ol  tbe  miiusler  to  be  attacked ; 
tt  ia  usually  made  the  subject  of  a  general  debate,  and  generally 
ends  with  a  vote  of  conAdence  or  want  of  confittenrt  in  the 
ministry.  The  right  of  permitting  or  vetoing  an  ialerpellatioQ 
rests  witb  the  chamber.  In  Francea  tendency  has  been  growing 
among  deputies  to  tise  the  inlerpellation  aa  a  method  of  attack 
on  or  accusation  agaioit  individual  coUcsgues. 

IMTBRPLEAOKa.  In  English  law,  tbe  form  ot  action  by  which 
a  person  who  it  sued  at  law  by  two  or  more  parties  claiming 
adversely  to  each  other  (or  the  recovery  of  money  or  goods 
wherein  he  haa  r>0  Interest,  obtains  relief  by  procuring  the  rival 
diimanlsto  try  Ihcir  rights  between  or  among  themselves  only. 
Originally  the  only  relief  available  lo  the  pcosessor  against  such 
adverse  claims  was  by  means  of  a  bill  of  inlerpleatfCr  in  equity. 
The  Interpleader  Act  igji  enabled  the  defendant  in  such  cases, 
on  appli<»tion  to  the  court,  to  have  the  original  action  stayed  and 
converted  Into  a  trial  between  the  two  claimants.  The  Common 
Law  Practdim  Act  of  18A0  further  eilendcd  the  power  of  the 
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conunaa  U*  rourti  In  toteiplcuScr;  and  the  Jadicmtnn  Act  1S7J 
cnuted  tluu  the  pnctice  ud  proceduic  uader  thoc  two  itatuta 
ibould  qqdy  id  ill  divisoni  of  the  High  Oiurl  o[  Juitice.  The 
Judicature  Act  al»  extcTided  the  remedy  oE  LntcrpleadcT  to  i 
drbtoF  or  other  penoo  Liflble  in  rapect  □[  «  debt  BUeged  to  be 
auigDed,  when  the  usigsmeot  su  ditputed.  In  iSSj  ibeactiol 
iSji  and  1S60  wecc  cmbcxliKl  in  the  lorm  aC  tula  by  lb«  Rala 
tf  tiu  Suprtmt  CovU  (iSSj),  O.  Ivil  by  tdcniuv  to  whidi  lU 
quBtioiu  of  latoptada  In  iIm  High  Couit  ol  Juslk«  uc  now 
delennined.  The  octl  thenuelva  weie  repelled  by  the  Stitulc 
L»w  Revision  ActofUM  tame  year.  Inlnpleadeiblbe  equivalent 
ol  multipLepcHnding  in  Scot*  Eav, 

UnEBPOUTlOM  (Inni  Ut.  Mtrjhibra,  (O  tllct,  or  tiiKrt 
■Dmething  fnifa,  coDoectcd  with  ffi'*i  ■  P<ili>li)i  in  Dtatbe- 
tnatio,  the  piocca  ol  obuiniiii  intennediale  lecmi  of  »  Ktiea 


be  regarded  ai  term 
number,  not  exceed 
may  be  fouiid  by  ii 
cube  of  a  mimber  eiceeamg  i 
*otdd  be  Btlrafflaliim;  the 
polaiion  apply  in   theory  t 


e  of  a  fnctkinal 

r  in  the  fati  column 
iimulae  whicb  apply  to  inter- 
extiapolation,  but  in  practke 
y  aie  neceaiaiy.    The  pittent 


utide  deals  only  inth  inteipolatioc 

The  term  ia  usually  Umited  to  those  caiei  In  which  then 
are  two  quajitltin,  x  and  u,  which  are  so  related  that  nhea  i 
tau  any  artntrary  value,  lyinj  perhaps  between  lertidil  limitl, 
the  value  of  u  is  detcnninatc.  There  is  a  liven  series  of  BSSOdated 
valuea  ot  u  and  of  x,  and  interpolation  convsts  Ln  delermuiini 
the  value  of  11  for  any  arbitrary  value  of  i,  or  the  value  oi  i  foe 
any  artnirary  value  of  k,  lying  between  two  ol  (be  value*  in  the 
■eiiet.  Eitherof  the  two  quantities  may  be  rtgaided  a  a  (unctioB 
of  the  other;  it  is  convenient  to  treat  one,  i,  as  the  "  Independent 
variable,"  Iheolhcr,!),  being  tR>tedaiihie"depcDdeDt  variable," 
l.t.  u  a  function  ol  x.  II,  as  is  usually  the  cue.  tbe  aucceuivc 
values  of  one  of  the  quinlitie*  proceed  by  a  csntiini  Increment, 
this  quantity  ia  to  be  regarded  a^  the  independent  variable. 
The  two  series  of  values  may  be  tabulated,  those  oS  i  being 
placed  in  a  column  (or  row),  and  those  of  h  in  a  parallel  column 
(or  row) ;  u  is  then  said  to  be  UbniaUd  in  (emu  a/ 1.  The  inde- 
pendent variable  X  la  called  the  ariitmint,  and  the  dependent 
variable  ■  is  called  tbe  tatty.  Interpolation,  in  the  ordinary 
Sense,  consists  in  determining  the  value  of  h  for  a  value  of  z 
intermediate  between  two  values  appearing  in  the  table.  TUi 
may  be  described  as  dirfit  inlerpcltUion,  to  distinguish  it  from 
imau  InltTpelalien,  wbich  conuiis  in  determining  the  value  of 
I  for  a  value  of  ■  intermediate  between  tvro  in  the  table.  The 
methods  evph^red  can  be  eitended  to  cases  in  which  the  value 
of  ■  depends  on  tbe  vahieaof  two  01  more  independent  quantities 


ly  regard  the  v> 


line.     II  we  rrpme 


the  pnvtioii  of  the  ordinau  I 
■nd  ti  J  jeiotly. 


TbeMiiaof 
.  the  tablH 
-lich  are  of  gnat  unpoftana  n  pnctiial''Ele.  uw  bosn 
L  obwvatkoq*,  but  the  tablet  forncd  dinctly  boa  tbe  1 
-vr  been  "  smoothed  "  so  as  to  obtaiB^ief*^  — i.:j»  m 

It  -: be  3Buined,  at  ur  nie  in  the 

1     ■     .   ■    . -he '-entry  "■vmrtaao — •- 
I  '         '  lat  there  are  DO  sudden 

J  e  whtch  is  the  rraph  of  _. 

lods  of  iaterpobtioii    are    deacribed    beiow.    TV 
t  which  u«s  the  fnafU  if  ftrnfmhtmai  fufa- 
I  aL  tabka  are  usually  arranged  x>  mm  to  eomMe  iha 

^  ■  ^ployed.   Where  thii  is  not  pos'Ue.dirBMbsdm 

.1     :  I  the  use  of  Taykr's  IIhorb,  whkk  gim  m  fosntt 

inn.L>i«iu(  u^Lloential  coefficieats  bee  iHmiminiai.  Cm>.cci.n<. 
or  on  the  prapeitiesof  finite  diOereacK  (see  Dirn  uwcas.  CaLCiTci 
or).    Taylor's  Thcseem  am  onlv  be  apiilied  dinnly  to  ■  kmon 

1 .-.1 , —  ■-- ^-,  beippfcdtoilmnly.  bTBMw 

It  wbcR  tbe  Ion  el  iW  Incn 

nethod;    t.f,  w«  nay  instead  ol  ■  tabalale  tocae  feacIieB  ol  m. 

iueh  aa  its  kigarithm.  which  is  found  to  be  amenable  le  onHairr 

— ocfitet,  then  detenniiie  the  value  ol  thit  functiot  oorrcapuBAEg 

tbe  part  icular  value  of  X,  and  thence  detcrmiDC  the  comspaaAag 

In  ctxibdering  methods  of  Interpolation,  It  wiD  be  a^nad 

munt  biciemcnl.  which  will  be  denolEd  by  k. 


I.  iKiggrouTTi 


I.  tn^irpdUirm  by  FinI 


leample^ 
E««;*l.-(a-1ogl). 

I. 

a. 

mDiB. 

414' 

■637S«98 

+ 

4M4 

-6377898 
■63T««9* 

.„ 

-SlTOW 

In  Enmple  t  tbe  Gnt  diffen 

™ 

placet  ofd 

SSSiti 

Era-ffci.-{. 

hg-l 

m. 

-■ 

IS  CM. 

7-40 
7-41 

TV 
7M 

■aB9B> 

•Tnto 
■■70m 

-i71H7 

+ 

3> 
Si 

him  ayttein  of  bpurlng  the  dedmBl  put  in  fkaliog  with  diflcnm^ 
ill  he  adaptsf  Ihrooghoul  this  anide.  To  tad  a  Icm  a*  iimtf- 
ediaie  value  of  ■  we  aaaume  the  principlT  cl  immmiiMl  taK%. 

"x.   Thiiifori-4J4iMSIhediffeieiiceBimi.-94S'''<»o-»«' 
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tabttbt«d  vilne  diffcn  from  the  eorrcspCMsdlnc  thw  value  by  a  l85t((b 

trr^r  which  may  have  any  value  up  to^i  of  •ooooooi;  and  we 

cannot  thoefore  by  interpolation  obtain  a  result  which  u  correct 

to  nine  pUoet.    If  the  interpolated  value  of  «  has  to  be  used  in 

calculations  for  which  it  is  important  that  this  value  should  be  as 

accurate  as  posaible,  it  may  be  convenient  to  retain  it  temporarily 

in  the  form  '6376898+944  83 » •637784a  83  or  •6376898+944"- 

•6377843*:  but  we  must  ultimately  return  to  the  seven-place 

arrangement  and  write  it  as  *6377843-    The  result  of  interpolation 

by  fint  difference  is  thus  usually  subject  to  two  inaccuracies,  the 

mat  bdng  the  tabular  error  of  ti  itself,  and  the  second  being  due  to 

the  oecesiity  of  adjusting  the  final  figure  of  the  added  (proportional) 

difference.    If  the  tabulated  values  are  correct  to  seven  places  of 

decimals,  the  interpolated  value,  with  the  final  figure  adjusted,  will 

be  within  -0000001  of  its  true  value. 

In  Example  a  the  differences  do  not  at  first  sight  appear  to  run 
legularlv,  bnt  this  is  only  due  to  the  fact  that  the  final  figure  in 
each  value  of  «  represents,  as  explained  in  the  last  ^ragraph,  an 
appnnimation  to  the  true  value.  The  general  prinaple  on  which 
we  proceed  is  the  same:  but  we  use  the  actual  difference  correspond- 
ing to  the  interval  in  which  the  value  of  x  lies.  Thus  for  x  ■•  7*41373 
we  should  have  «* '86982 +('373  of  58)»*87004;  this  result 
being  correct  within  •ooooi. 

3.  InkrpoUuien  by  Second  Differences. — If  the  consecutive  first 
differences  of  n  are  not  approximately  equal,  we  must  take  account 
of  the  next  order  of  differences.   For  example:— 


Example  3.--(«-log  irfc). 

X. 

u. 

1st  Diff. 

and  Diff. 

60 

•77«i5 

+718 

61 

•78533 

+706 

— la 

6-2 

•79*39 

-11 

+fi95 

• 

6-3 

•79934 

+684 

—  IX 

6-4 

•80618 

+673 

-II 

6-5 

•81391 

In  such  a  case  the  advandntdifferenee  formula  is  generally  used. 
rbe  nocatioa  is  as  follows.  The  series  of  values  of  x  and  of  ti  are 
espectivelv  x^  x^,  xtp  .  .  .  and  »•,  m,  «>,...  ;  and  the  sue- 
easrve  differenns  of  «  are  denoted  by  A«,  AH(,  .  .  .  Thus  Ast 
«fM>tes  wi— til,  and  AHi«  denotes  A«i— A«a—«t— 2«i+h».  The 
alue  of  X  for  which  u  is  sought  is  supposed  to  lie  between  x^  and  Xi. 
r  we  write  it  equal  to  x^+4(xt— x^)  wx^+tf  A,  so  that  9  lies  between 

and  I,  we  may  denote  it  by  x^  and  the  corresponding  value  of 

by  M^   We  have  then 

.»..^^W^-g^A'>  |«('-^f -*W-...    (0. 

aUes  of  the  values  of  the  coefficients  cf  t?ii%  and  mi%  to  three 
aces  of  decimals  for  various  values  of  9  from  o  to  i  are  given  in 
le  ordinary  collections  of  mathematical  tables;  but  the  formula 
not  really  convenient  if  we  have  to  wp  beyond  AHig,  or  if  A'«» 
wrlf  contains  naore  than  two  significant  figures. 
To  apply  the  formula  to  Example  3  for  x*6'277,  we  have 
•  •77.  so  that  ii#«'79a39+('77of  695}-(-o89of  -li)— 79*39+ 
5  15+0  98 -•79775-  ,  .     . 

Ilcre,  as  elsewhere,  we  use  two  extia  figures  in  the  intermediate 
Iculations,  for  the  purpose  of  adjusting  the  final  figure  in  the 
imate  result. 

|.  Taylw^s  Tkwrtnf.— Where  differences  beyond  the  second 
>  involved,  Taylor's  Theorem  is  uaefuL  Thii»  theorem  (sea  In- 
iiTEsuf  AX.  Calculus)  gives  the  formula 


^       at 
ti»<-fll|+C^+Ci|i+C«p+  .  .  . 


(2). 


nVf  <ii»  <^  Cfc  .  .  .  are  the  values  for  x«xk  of  the  first,  second, 
-d,  .  •  .  differential  coefficients  of  a  with  regard  to  X.  The  values 
ci.  «!•  •'•  •  can  occasionally  be  calculated  from  the  analytical 
reasiona  for  the  differential  coefficients  of  a;  but  more  generally 
Y  have  to  be  calculated  from  the  ubulated  differences.  For  this 
poae  €€nitai'4iffermu  formulae  are  the  best.   If  we  write 


|llll»-i(All»+Alu) 

MHis-i(A«iM+A«iL« 
ftc. 


{ 


(3). 


fiat,  if  <as  In  If  t  and  a)  each  difference  Is  placed  opposite  the 
«  between  the  two  quantities  of  which  it  is  the  difference,  the 
cMions  «Hc«,  !*«•,  .  .  .  denote  the  differences  of  even  order  in 
»rizontal  line  with  «•»  and  iitat,  M't%,  .  .  .  denote  the  means 
M  daffcraiaoct  of  odd  oidfr  immcdiiltely  bdow  and  above  this 


line,  then  (see  DimuxcBS,  Calcolus  op)  the  values  of  cki  <b  .  •  • 
an  given  by 

ft -ii«ii*-Li«««o+A»i»*«»-ThM«'«»+ . .  • 

«l-«>i«o-»V*««+^«t-rii«»«i+ . . . 
cs -iiAHf*— |M<Hi0+rf  ^«o— . . . 

C4"IHi»-|<*«a+T}o4*Mt— ...  , 

c««jiaHio-|fiA'«o+...  .  {4). 

«l-«»«.-i*HI.+...  ^       ^^' 


If  a  calculatiag  machioe  is  used,  the  formula  C9)'ia  most  conveniently 
written 


s»s-«i+P,#  1 
Pi-«i+iPi* 

Pf-Cl+iP|* 


(5). 


Uslng^  as  the  muttipKcand  In  each  case,  the  Mcoessive  expresnoot 
.  .  .  Pi,  Ps,  Pt,  ««  are  easily  calculated. 

As  an  example,  take  a-  tan  x  to  five  places  of  decimals,  the 
values  of  x  proceeding  by  a  difference  of  i*.  It  will  be  found  that 
the  following  is  part  of  the  table:— 

Example  4. — (a -tan  x). 


X. 

a. 

1st  Diff. 

and  Diff. 

3rd  Diff. 

4th  Diff. 

+ 

+ 

+ 

+ 

65* 

a-i445i 

10153 

73a 

96 

16 

66* 

3*34604 

10981 

B38 

115 

19 

67* 

3.35585 

943 

18 

To  find  a  for  x  -66*a3',  we  have  •  -33/60  -  -3833333.    The  following 
shows  the  full  working:  in  actual  practice  it  would  be 


The  operations  commence  on  the  nght-hand  side, 
that  two  eactra  figures  are  retained  throughout. 


■•a4ta4' 


abbreviated 
It  will  be  noticed 


+ios6t'» 

—       17" 


+WJ« 


»«-+nP 


n*"+ 10549*'       <a«+fj6**  ei"+ie«* 

Pii-+4«^    ift>«+   islw  W«+ii«      l«^-£j« 

«f-t.i87M  Fk-+ie7ie^      h—f««ott  Ps-+io7» 

The  vake  3*3870967,  obtained  by  retaining  the  extra  figures,  is 
correct  within  '7  of  •oooox  ((  8),  so  that  3*38710  is  correct  within 
•oooox  I. 

.  In  applying  this  method  to  mathematical  tables,  it  is  desirable^ 
on  account  of  the  Ububr  error,  that  the  differences  uken  into 
account  in  (4^  should  end  with  a  difference  of  even  order.  If,  e.g. 
we  use  ii4*ifc  in  cakulating  ci,  and  <;>,  we  ought  also  to  use  !*«•  for 
calculating  ct  and  c«,  even  though  the  term  due  to  l*a»  would  be 
negligible  if  i^u%  were  known  exactly. 

4.  Geometrical  and  Algebraical  InUrpretalicn,'^Jn  applying  the 
priiidple  of  proportional  ports,  in  such  a  case  as  that  of  Example  i, 
we  in  dicct  treat  the  graph  of  a  as  a  straight  line.  We  see  that  the 
extremities  of  a  number  of  consecutive  ordinates  lie  approximately 
in  a  straight  line:  le.  that,  if  the  values  are  correct  withip  -|p, 
a  straight  line  passes  through  points  which  are  within  a  corresponding 
distance  of  the  actual  extremities  of  the  ordinates;  and  we  assume 
that  this  u  true  for  intermediate  ordinates.  Algebraically  we  treat 
a  as  being  of  the  form  A+Bx,  where  A  and  B  are  constants  deter- 
mined by  the  values  of  a  at  the  extremities  of  the  interval  through 
which  we  interpolate.  In  using  first  and  second  differences  we  treat 
a  as  being  of  the  form  A+Bx+Cx*;  le.  we  pass  a  parabola  (with 
axis  vertical)  through  the  extremities  of  three  consecutive  ordinates, 
and  consider  that  this  is  the  graph  of  a,  to  the  degree  of  accuracy 
given  by  the  data.  Similarly  in  using  differences  of  a  higher  order 
we  replace  the  graph  by  a  curve  whose  equation  is  of  the  form 
a-A+Bx+Cx«+Dx«+.  .  .  The  various  forms  that  interpolation- 
formulae  take  are  due  to  the  various  principles  on  which  ordinate* 
are  selected  for  determining  the  values  of  A,  B,  C  .  .  . 

B.  Inverse  Interpdatien. 

5.  To  find  the  value  of  x  when  a  is  given,  le.  to  find  the  value  of 
$  when  u$  is  given,  we  use  the  same  formula  as  for  direct  inter- 
potation,  but  proceed  (if  differences  beyond  the  first  are  involved) 
by  successive  approximation.  Taylor's  Theorem,  for  instance, 
gives 

•  -(ii«-a.)4-(ci+ci||+...) 

-(a,-aO+Pi  (6), 


7o8 


INTERPOLATION 


id  bv  (6)  .  m 


II.  CffintBiicTioM  Of  TABLn  BT  SoBDiymoH  OF  Imtiktau 

G.  Winn  the  viluci  of  ■  hivt  been  ubulatcd  for  valuea  of  : 

procfledini  by  i     ""' 


«l-)(U>-<-UO 

-■-lI^-fiW-Aih.-...)a 

Tbe  [oOdvW  ii  u  niinplei  the  data  an  tbe  vali» 
Eve  pUm  oTdednuU.  the  interval  in  x  beiif  i*.  Tl 
U  odd  onlcr  are  omilted  for  uaveiieaa  of  pnntlag. 


». 

II = tan  I. 

p.. 

^. 

ft. 

u. 

«T™,iif. 

,. 

+ 

J»7<>8S 

JJ» 

s 

1-J67M9S 

7*' 

w 

sj 

J-60SM 

7lf 

373»S 

JW 

.« 

j-7a7«3ir 

41?7 

4M>48 

If  a  aew  table  it  formed  from  IlwK  valuee,  Ibe  Inlervali  belru  )', 
U  will  be  fmad  that  diffciencn  bryoiwl  (be  fourlh  an  nqLipble- 

may  be  uwi.  One  k  to  calculate  (hie  Kia  of^  qiuntkira  whidi  iji 
tbe  new  (able  wiU  be  the  aucccsHve  diflomc^  aneapDiidina  to  t% 
Hip  .  ,  .  and  to  find  the  iD(emiHlia(e  (erma  by  hcchbivt  additiona 
A  better  method  ii  to  lue  a  lomula  due  (0  J.  D.  Everett.  If  m 
vrite  4^1-^,  EvTTCtt'a  fortnuU  ia,  u  it*  n»at  qrnuzicthca]  fono, 

^^t-f^V-'W  I  '•<-"'t'iff-'H'-'»,->., 


i".y-),^ti'*'H'-|-ff-"'-W<.„r(..> 

by  (Vii  ve  have.  f«  bterpolatioB  tetweoi  m  aad  Mb ' 

■(-M-HAw+tVi-K^Vt  (ii). 

the  nMorivc  tiIub  of  (  beini  i/a.  i/a,  ....  (s-OM-     Fa 
df'SSSS'S »,     "" "'         '»'*«■  ■"  •i™™oi 

■w-a,-HV..    V,+„V,  (ij). 

The  value,  of  ,^V,  In  (ii)  are  enctty  tbe  aaoe  aa  iboae  of  (V 
b  (II),  but  in  tbe  Rvcne  ocdn.  The  ptuceii  i>  therefore  that  (i. 
we  find  the  lucxaBve  valuci  ol  at-HOw.  &c.  ij.  we  unKrucI  i 
uble.  iriili  tbe  requUnl  intervali  of  i.  a>  il  ve  had  only  to  tab 
G-x  dUfenncea  ioloaoountj  (ii.)  we  conniuct.  in  a  paraHel  eolumn 
a  table  riving  (he  valuta  of  rVi.  Ac;  (iii.)  we  repeat  (hrae  lane 
valuea.  placinc  the  ■e(  belonfioE  to  each  interval  a  in  the  interva 
next  foUowina  it,  and  wHiinE  (he  valuea  in  the  revene  order:  am 
(iv.)  by  adding  hwizontaliy  we  get  the  final  valuea  [or  the  new  table 
/is  an  example,  take  tbe  valuea  of  (an  X  by  in(ervalB  of  t'  in  a 

Uble.  with  tbe  dlBcrenna,  and  (he  leeiind  ihon  the  lalculaiion  o 


.. 

»-.an.. 

t.. 

l>a. 

th,. 

111. 

74*S 

348741 
36OSW 

+ 
l'«47 

4 

JOO 

770 

TO 

s 

* 

m-wtk 

.v.. 

i-aVa 

.V,+w.V, 

a. 

74;* 

74*-4 
74-J 

iii 

-39  11 
-33  54 

ill 

-SY. 

-S9H 

Ii 

m\ 

CO... 

to-Pn. 

ca.1%. 

00.  p.. 

+ 

ii 

1 

s 

JSSS-IrtS '*'''* 

Ta»LBj. 

— a-iik 

•x-m. 

OLtV 

c».t%. 

oxtV 

+ 

i 

■9 

-o76s 

3 

Si 

-oioTSaoo 

SIS 

ft 

OB.* 

a>.riu 

CD.*^ 

co.ftu 

Ii: 

■ocBTptm 

rjss 

K! 

J."li  "to 

^i  -500 

*0W«4?4 

^wi^^ 

i^-tl+4)»a»-E^  (t; 

aod  it  I>  n  atcanH  of  the  tbncB  tbai  it  ■  I*  B  foiUR  HOI 

•.-■.+«4W+!^J^W4-...  (a 

the  Kflea  iKiiw  cdDtiiDiied  luti]  the  terma  uriili  ^Tle  fcr 
(14)  ia  identicaSv  tcue:  tbe  fomuia  (ij)  or  (1)  stKly  bawBy 
but  l(a  apolicabilily  to  annce  caiea  b  due  to  the  (at  ihK 
■eriea  ia  fi).  when  taken  for  a  defiinte  niMber  ef  b^iv  d 
[mm  the  true  value  u^  ■*  by  a  "  levnainler  "  whid  ia  wtm  ra 
very  aa»ll  when  thii  dennite  number  of  lenna  ia  lanyeiV  dua 
Everett't  fonnnla  (g).  and  the  tcMnl-diSifeacie  fra  iwih  eta. 
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vhich  nay  ninihily  be  reguded  as  aa  enmioa  of  tbe  theorem 
that,  if  a  V  a  positive  intcgor, 

■■-m-firfiti  t*<*^7'^y«.  I  ^*•^'^*f*"')^»^l^^^ ...  (16). 

There  are  other  oentral-diiferenoe  formulae  beaidn  thoae  mentioned 
above;  tbe  feneral  aymbotical  expresaioa  is 


where 


ii«-i(coah  MD+ainh  MD)%  , 
cnahiAD-m    ainhiJkD-ia 


(17). 
(18). 


8.  Cm^ara/tWi(ccKracy.--Central'dtfrerence  formulae  are  uaaaHy 
more  accurate  than  advandng-difference  formulae,  whether  we 
consider  the  tnaccuracy  duo  to  omisaion  of  the  "  icmainder " 
mentiooed  in  the  last  paragraph  or  the  error  doe  to  the  approxi- 
mative character  of  the  tabulated  values.  The  latter  is  the  more 
imporunt  If  each  tabulated  value  of  «  is  within  i^^p  of  the 
oorrespondiitt  true  value,  and  if  the  differences  used  in  the  formulae 
aie  the  foMor  differences,  m.  the  actual  successive  differences  of 
the  tabulated  values  of  «,  then  the  ratio  of  the  limit  of  error  of  «#. 
as  calculated  from  the  first  r  terms  of  the  series  in  (x),  to  ip  is  thie 
sum  of  tbe  fiist  f  terms  of  the 


I  +o-N(i  -•)+#(i  -•)(3-#)+^i  -»)(3-»)(3-»)+^ 

iKi-»)(a-»)(3-*)(4-*)-*-M»(i-*). .  •(5-«)+ . .  •, 

while  tbe  conesponding  ratio  for  the  use  of  differences  op  to  9Hi% 
induaive  in  (4}  orirn  to  l^i  and  s*^  in  (9)  {Lt.  in  effect,  up'to 
9^*^  u  the  sum  of  the  first  ^+1  terms  of  toe  teiies 

(3+^)(i  -HKi  -.»)(3--»)(a.») 

;     (31?  ^      •* 

it  iMing  supposed  in  each  case  that  9  lies  between  o  and  I.  The 
following  table  gives  a  comparison  of  the  respective  limits  of  error; 
the  lines  I.  and  II.  givp  the  errors  due  to  the  advandng-difference 
and  the  ccatial<liffefcaoe  fonnulae,  and  the  coefficient  p  is  omitted 
throughout. 

Tablb  4. 


including 

xst 

3nd. 

3rd. 

4th. 

5th. 

6th. 

7th. 

-1.1:  :  : 
•♦{.1:  :  : 

^1.!:  :  ; 
••1,1:  :  : 

•500 
•500 

•500 
•500 

•500 
•500 

•500 
•500 

•500 
•500 

•635 
•635 

•580 
•630 

•630 

•630 
•630 

'^ 

•580 

•813 
•635 

•734 
.580 

•813 

•630 

IS. 

•630 

•676 
•580 

I-086 
-696 

.960 
•634 

'•^ 

109A 

•688 

•800 
•634 

•4Si 

1-343 

1*366 
•688 

•634 

3*133 
•745 

1-976 
•653 

3*365 
•734 

1*886 
•734 

I«3I3 

•653 

3-147 
•745 

3.043 
•653 

3*433 

•734 

3*700 

•734 

•fa 

In  some  cases  the  differences  tabulated  are  not  the  tabular  differ- 
nces,  but  the  corrected  differences;  Lt.  each  difference,  Uke  each 
'alue  of  »,  is  correct  within  *ip.  It  does  not  follow  that  these 
liffereitoes  should  be  used  for  interpolation.  Whatever  formula 
I  employed,  the  first  difference  should  always  be  the  tabular  first 
iffcreace,  not  the  corrected  first  difference ;  and,  farther,  if  a  central- 
ifference  formula  is  used,  each  difference  of  odd  ortSer  should  be  the 
abular  difference  of  the  corrected  differences  of  the  next  lower 
rder.  fThia  last  lesult  is  indirectly  achieved  if  Everett's  formula  is 
sed.)  With  these  precautions  (L)  the  oentralHlifference  formula  is 
ightl/  improved  by  usinff  coifccled  instead  of  tabular  differences, 
nd  (it.)  the  ndvananff-dinerenoe  formula  is  greatly  improved,  bdng 
cttcr  than  the  oentru-differenoe  formula  with  tabular  differences. 
Lit  still  not  00  good  as  the  latter  with  corrected  differences.    For 

•  *5,  for  instance,  sappodng  we  have  to  go  to  fifth  differences,  the 
nits    ^1*497  and  *-696b  as  givea  above,  become  **637  and 

•  '575  respectively. 

9.  CvmpieUoH  of  TaXU  tf  DifftrwHCUr-'U  no  values  of  « 'ootalde 
e  range  within  which  we  have  to  interpolate  are  dven,  the  series 
diffcreflioes  will  be  incomplete  at  both  ends.  It  may  be  con- 
tued  in  each  direction  by  tieatinc  as  constant  the  extreme 
Terewoe  of  the  highest  order  involved;  and  central-difference' 
rmulae  caia  thea  be  Employed  uniformly  throoghottt  the  whole 

junpOBC  ^  Cgr  fffffni^'^i,  that  the  valaca  of  tan  x  in  |  6  futyndfd 


oidy 
diffei 


from  «*6o*  td~«*8o*,  ^re  could  then' complete  the  table  o£ 
by  making  the  cntfies  shown  in  italics  below. 

Example  7, 


s. 

M^tanx. 

to. 

<>M. 

iHU 

i*u. 

«H(. 

<hi. 

+ 
^5 

•♦• 

34 

+ 

+ 

+ 

60* 

i*73a05 

7300 

4^5' 

43 

P 

6i» 

1-80405 

7668 

468 

5a 

9 

63* 

1*88073 

8188 

530 

61 

9 

63* 

1*96361 

«769 

581 

71 

10 

64* 

• 

3*05030 

• 

1 

653 

• 

9 

• 

• 

• 

• 

75* 

• 

3-73«>5 

37873 

• 

3409 

788 

• 

187 

• 

73 

x8 

76* 

4>ot078 

33070 

4197 

1048 

360 

134 

51 

77* 

4-33i4« 

37315 

5345 

X433 

384 

188 

64 

78* 

4*70463 

43993 

6677 

3004 

57» 

252 

u 

79* 

5-14455 

52673 

8681 

0808 

824 

V6 

u 

80* 

5'>67X38 

IISOQ 

1140 

u 

64282 

3968 

jto 

For  interpolating  betsreen  s«6o*  and  x«6i*  we  should  obtain  the 
same  remit  by  applyii^  Everett's  formula  to  this  table  as  by  using 
the  advandng-difference  formula;  and  omilariy  at  the  other  end 
for  the  receding 


TnlerpokUum  by  SMbOittUed  Tabulation, 

la  The  relation  of  s  to  x  may  be  such  that  the  sucoesnve  differ- 
ences of  «  increase  rapidly,  so  that  interpolation-formulae  cannot 
be  employed  directly.  Other  methods  have  then  to  be  used.  The 
best  method  is  to  replace  ti  by  some  expression  v  which  is  a  function 
of  «  such  that  G*)  the  value  of  v  or  of  ti  can  be  determined  for  any 

S'ven  i^ue  of  «  or  of  v,  and  (ii.)  when  v  is  tabulated  in  terms  of  s 
te  differences  decrease  rapidly.  We  can  then  calculate  v,  and 
thence  «,  for  any  intermediate  value  of  x. 

If,  for  instance,  we  require  tan  x  for  a  value  of  x  whidi  is  neariy 
^*,  it  will  be  found  that  the  table  of  tai^^ts  b  not  suitable  for 
mterpolation.  We  can,  however,  convert  it  mto  a  table  of  cotangents 
to  about  the  same  number  of  Mgnificant  figures;  from  this  we  can 
easily  oJculate  cot  x,  and  thence  tan  x. 

II.  This  method  is  specially  suitable  for  statistical  data,  where 
the  successive  values  of  u  represent  the  area  of  a  figure  of  frequency 
up  to  successive  ordinates.  We  have  first  to  determine,  by  in- 
spection, a  curve  which  bean  a  general  similarity  to  the  unknown 
curve  of  frequency,  and  whose  area  and  absdssa  are  so  related  that 
dther  can  be  readily  cakuhited  with  the  other  is  known.  This 
may  be  called  the  auxiUary  cmnm.    Denoting  by  |  the  absdssa 

'     o  area  a.  we  find  the  value  of  ( 


has  been  well  chosen,  differences  of  |  after  the  first  or  second  are 
negligible.  We  can  therefore  find  C,  and  thence  «,  for  any  inter- 
medmte  value  of  a; 

ExUusioHS, 

'».  Censlnuilom  «f  Parmtilae,'-Atty  difference  of  «  of  the  rth 
order  involves  r+i  consecutive  values  of  a,  and  it  might  be  ex- 
pressed by  the  suffixes  which  indicate  these  values.  Thus  we  might 
write  the  table  of  differences 


X. 

a. 

tstDiff. 

3ndDiff. 

3niDiff. 

4thDiff. 

• 
• 

• 

• 
• 
• 
• 

• 
• 

(-i.o) 

• 

• 
• 

• 

( -3.  -1, 0, 1) 

«l 

«• 

(0.1) 

(-1.0.  I) 

(>i.  0,1,3) 

(-3,-1,0,1.3) 

3k 

•i 

(I,  a) 

(0,  I,  3) 

(0»  I.  3,  3) 

(-1,0,1,3,3) 

xt 

m 

(I.  a.  3) 

(0.1,3,3,4) 

• 

• 

(3.3) 

• 

(I*  3.  3*  4) 

• 

« 

• 

• 

• 
• 

• 
• 

• 

7IO 


INTERPRETATION— INTERREGNUM 


The  fonnulae  (i)  and  (15)  aught  tlwa  be  tvrittai 


>—»»    X— »    ac~xt 


tT    ^(o.».a.3)+...(i9). 


«-^+nr  (o.i)+nr  •  ^c-i.  o.  i)+ 


The  tjeneral  principle  oa  wiuch  thett  fonnulae  are  coortructed, 
and  which  may  be  used  to  construct  other  fonnulae,  is  that  (L) 
we  start  with  any  tabulated  value  of  »•  (ii.)  we  pass  to  the  successive 
differences  by  steps,  each  of  which  majr  be  either  downwaids  or 
upwards,  and  (iiL>  the  new  suflKz  adiich  is  introduced  at  each  step 
determines  the  new  factor  (involving  x)  for  use  in  the  next  term. 
For  any  particular  value  of  x,  however,  all  formulae  adiich  end  with 
the  same  difference  of  the  rth  order  give  the  same  result,  provided 
tabular  diffetences  are  used.  If,  for  insTanre,  we  (o  only  tn  fint 
differences,  we  have 


•ii+nr<^'^-"*+nr^*^"> 


identically. 

13.  OrdiMoUs  not  EqmdistanL — ^Whcn  the  snocetnve  ordinates  in 
the  graph  of  «  are  not  equidistant,  Lt.  when  the  differences  of 
successive  values  of  x  are  not  equal,  the  above  principle  still  applies, 
provided  the  differences  are  adjusted  in  a  particular  way.  Liet  the 
values  of  x  for  which  u  is  tabulated  be  a  ««i+«A,  ^ ■■Xk+ A  c  •Xk+ 
^Jk,  .  .  .  Then  the  table  becomes 


X. 

u. 

istDiff. 

2ndDiff. 

&c 

• 
• 

a-x. 
*-x, 

• 
• 
• 

• 

• 
• 
• 

• 
• 

(A_7) 

• 
• 
• 

• 
• 

(•.At) 

• 
• 
« 

In  this  table, however,  (a,^doesnotmean«^— n^but  (a^— «J-*- 

(^-«):  (a,  A  t)  means  \{fi,  >)-(«,  /J)l  +  i(7-*);  and,  gcncfaUy 
any  quantity  (i|,  .  .  .  4)  in  the  column  headed  **rth  diff."  is 
obtained  by  dividing  the  difference  of  the  adjoining  quantities  in 
the  preceding  column  by  {^^)/r.  If  the  table  is  fonned  in  this 
way.  we  may  apply  the  pnnciple  of  |  12  so  as  to  obtain  fonnulae 
such  as 

«-«.+^ .  (•,  «+^ .  ^ .  (..A  7)+  . . .  (31). 

«-»,-lT^.Ol.'r)+Tr.^*.(«TAt)+...  (M) 

The  following  eiample  illustcatet  the  method,  k  being  taken 
to  be  I*;— 

Examples. 


• 

istEHff. 

2nd  Diff. 

3rd  Diff. 

X. 

n^smx. 

(adjusted). 

(adjusted). 

(adjusted). 

+ 

— 

— 

ao* 

•3430201 

162932  50 

aa* 

•3746066 

161245  oo- 

1125  00 

4875 

23' 

-39073" 

15^800  00 

1222  SO 

4830 

26» 

•4383711 

156104  00 

1303  00 

47  49 

27* 

•453990s 

I5I857  60 

1445  47 

46.00 

32« 

•S299193 

•45523  67 

1583  48 

35* 

•5735764 

To  find  »  for  x-31*,  we  use  the  values  for  26*,  27*.  33*  and  3S*t 
and  obtain 

•  —43«37"oo+f (156194  oo)+5  .  |(-i44547)+ 

^  .  f  .  ^(-4600)— 5I5038<H 
which  Is  only  wn)Qg  in  the  last  figiue. 


If  the  values  of  s  occnniof  in  (21)  or  (22)  area 
cor  responding  to  values  a,  k,  €^  .  .  >  i  <d  x,  the 
more  synunctzically  written 


■g:tl(:::l:::»-'r:lS=:l:::U->-^-- 

••-Hr:IUU:::H 


(33). 


This  is  Icnofwn  as  Latnugt*s  fatmmla,  bat  it  is  asid  to  be 
Elder.    It  b  not  convenient  for  practical  use,  since  it  docs  ac 
how  many  terms  have  to  be  taken  in  any  particular  case. 

14.  Interpelatiom  from  Tcbks  pf  DmMe  Em^.—Whta  «  a»  a 
function  of  x  and  y.  and  b  tabuhtJed  in  terms  of  x  and  of  y  icnnclv. 
its  calculation  for  a  pair  of  values  not  pvca  in  tim  table  may  be 
dffected  either  directly  or  by  fint  forming  a  taUe  of  vafases  of  a 
in  terms  of  y  for  the  particular  vahie  of  x  and  then  <r 
from  thb  table  for  the  particular  vahie  of  7.  For  direct  i 
consider  that  A  reproents  differencing  by  rhangyng  x  iaso  x+t. 
and  A'  differendag  by  changing  y  into  y+i. 


«,*-(i+A)*(x+A')»**; 

and  the  ngfat-hand  nde  can  be  developed  in 
convenient  for  the  partinilar  case. 

Rbfbbbncbs. — ^For  generd  formulae,  with  i 
see  the  Text-^ook  of  Ike  InstUmU  ef  AetmarieSt  part  iL  (isc  cd.  iwy. 
and  ed.  1903),  p.  434;  H.  L.  Rxe,  Tkoery  cmd  ProttUa  «f  In^- 
(alatum  (1899).  Some  Ustotioal  references  are  given  by  C.  W. 
Merrifidd,  ''^On  Quadratures  and  IntcrpolstMMi,*  BhL  Axmu 
Report  (1880),  DL  321 ;  see  also  EmeycL  4er  sMifc.  ITtsr.  woL  i.  fa.  1. 
pp.  800-819.  ror  J.  D.  Everett's  fonaala,  see  Qmar.  Jmm. 
amd  Applied  Uotks^  No.  128  (1901),  and  Jaar.  ImsL 
voL  zxxv.  (1901),  p.  452.  As  to  rdativw  atclaaty  of 
formulae,  see  Prec,  iLan.  MaOu  Soc  (2)  voL  iv.  p.  320. 
of  interpolation  by  means  of  auxiliary  cnrvcs  wffi  be 
/<mr.  i&^ya/ 5X0/.  Sac  voL  Ixm.  pp.  433. 637.  See  also  Oiffcsdgccv 
Calculus  op.  CW.  F. 


mEBPllSTATIOH    (from    LaL    tMierprdan,   to 

e3q>lain,   imUTprts,  an  agent,   go4>ctwcen,  xntapictcr; 
between,  and  the  root  pret',  possibly  connected  witk  tint 
either  in  Gzeeki^pAfcir,  to  q>eak,  or  xp&rmr,  to  do),  in 
the  action  of  rTplaining,  or  rendering  the  sense  of  aa 
f onn  of  words  or  an  unknown  tongue  into  a  language 
bended  by  the  peison  addressed.    In  legal  use  the  ««td 
pretation  **  is  employed  in  the  sense  of  asoertainiog  the 
of  the  language  of  a  donimmf,  as  wdl  as  its  idatina  to 
It  is  abo  applkd  to  acts  of  padiament,  as  pointing  ««t  the 
in  which  particular  words  used  thexein  are  to  be 
The  intopretation  of  documents  and  statntcs  is  safaject 
definite  legal  rules,  the  naoic  inqxMtaat  of  which  will  be 
the  artidcs  Cowtkact,  SiAnm,  Wni,  Ac 

IMTBilRBQIIUII  (Lat.  mfer,  between,  aad  nf^ 
stzictly  a  period  during  which  the  nwmal  oaiUitiilrd 
b  in  abeyance,  and  government  b  caiiied  00  bgr  a 
authority  qjecbUy  iqjpointed.    Thou^  oQginnfiy  aad 
ally  confined  to  the  sphere  of  sovereign  anthodQr,  the 
comnnmly  used  by  analogy  in  other  conneiiuiis  for  aay 
of  authority,  dttxiAg  whidi  afiaixs  are  caxned  on  bj 
appointed  pmcww.    The  tetm  originated  in  Ronae 
regal  period  when  an  imUmx  was  appcinted  (1 
by  the  senate)  to  cany  on  the  govciDBCBt 
of  one  king  and  the  dection  of  hb  snrrrssor  (sec  Ri 
ad  tniC).    It  was  subsequently  used  in  RepvblknB 
an  officer  ^^xnnted  to  h^  the  comdtia  for  the 
consub  whoi  for  some  reason  the  ictiring  ooasab  had 
In  the  legal  period  when  the  senate,  instead  of  appoiatiag  a 
decided  to  appoint  taferr^ei,  it  divided  itself  into  tci 
from  each  of  which  one  senator  was  srterted.    Each  of 
acted  as  king  for  five  days,  and  if,  at  the  end  of  ffty 
king  had  been  dected,  the  lotation  was  renewed.    It 
duty  to  nominate  a  king,  whose  appointment 
or  refused  by  the  canac    Under  the  P<T«t*Ki'  amilaify 
acted  for  five  days  each.    When  the  ixA  oonsab 
(according  to  IHonysius  iv.  84  and  Livy  L  60),  Spaxins 
held  the  comitia  as  intemz,  and  from  that 
Second  Punic  War  sudi  ofikos  were  from  time  to  ti 
Thenceforward  there  b  no  reooid  of  the  office  tin  82 
senate  appointed  an  imUms  to  hold  the 
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SnlU  dictator  (Appian,  BeO.  ich.  L  98).     In  55,  53  and  53 

interreges  are  again  found,  the  laat-mentloned  being  on  the 
occasion  when  Pompey  was  elected  sole  oonsuL 

The  most  noteworthy  use  of  the  term  "  Intenregntim " 
in  post-classical  tiiBts  is  that  of  the  Great  Interregnum  in 
German  liistory  between  tlie  death  of  Conrad  IV.  (1354)  and 
the  election  of  Rudolf  of  Habsburg  (1273).  See  Gexmany: 
Hilary.  

IMTBRSTATB  OOMMERCK    The  phrase  "interstate  com- 
merce/' as  used  in  the  United  States,  denotes  commerce  between 
the  citizens  of  different  states  of  the  Union.   The  words  "  inter- 
state "  and  "intrastate "  are  not  found  in  the  constitution  nor, 
until  comparatively  recently,  in  decisions  of  the  courts  or  in 
legislative  acts  (pn^bly  bemg  first  used  officially  in  1887  in  the 
Interstate  Commerce  Act).    The  constitution  of  1789  uses  the 
phrase  "commerce  among  the  states,"  and  the  first  official 
decision  interpreting  the  phrase  9a.j%  that "  it  may  very  properly 
be  restricted  to  that  commerce  wUch  concerns  more  states  than 
one  "  (Chief  Justice  Marshall  in  Gihhons  v.Ogden,  9  Wkeaton  X94)* 
Commerce  among    the    states   is  there   distinguished  from 
"  commerce  which  is  completely  internal,  which  is  carried  on 
between  man  and  man  in  a  state,  or  between  parts  of  the  same 
state,  and  which  does  not  extend  to  or  affect  other  states."   It 
was  declared  {Leklgh  case,  145  US,  192)  that  commerce  between 
two  pexsons  in  the  same  state  is  not  interstate  even  when  there 
is  a  temporary  deviation  to  the  soil  of  another  state;  but  later 
{Hanlcy  case,  187  US.  6x7,  distinguishing  the  Lekigk  case)  it 
was  declared  that  as  to  transportation,  such  commerce  is  inter- 
state.   The  courts  have  interpreted  commerce  to  denote  not 
merely  a  mutual  selling  or  traffic,  but  as  "  a  term  of  the  largest 
import,"  including  intercourse  for  the  purposes  of  trade  in  any 
and  all  its  forms  {Gibbons  v.  Ogien,  9  Wkeaton  194,  and  WdUm  v. 
Missouri^  91  US,  280).    Thus  have  been  included  not  only 
the  actions  of  trading,  navigation,  transportation,  and  communi- 
cation, but  also  the  instruments  and  agents  employed,  including 
even  telegraph  messages  and,  in  the  eztremest  cases,  lottery 
tickets.* 

The  decision  of  the  question  where  federal  control  of  interstate 
traffic  ends  and  state  control  begins  has  been  one  of  great  practical 
difficulty.  In  general  it  has  been  held  that  whenever  a  com- 
modity begins  to  move  as  an  article  of  trade  from  one  state  to 
another,  commerce  in  that  commodity  between  the  states  has 
begun.  Mere  intention  to  ship  goods  does  not  make  them 
subjects  of  interstate  commerce,  but  they  must  actually  be 
put  in  motion  or  committed  to  the  carrier  for  that  purpose 
{Coe  v.  Erroit  xx6  US.  5x7).  As  a  practical  guide  in  deciding 
when  state  contr«rf  should  be  resumed,  the  court  as  early  as  1827 
[Brown  V.  Maryland)  laid  down  the  "  original  package  rule," 
that  the  taxing  power  of  the  state  should  begin  when  the  ori^nal 
package  in  which  the  goods  had  been  imported  into  the  state 
l)ad  been  broken  up  or  sold.  The  injustice  of  allowing  goods 
to  be  held  thus,  for  long  periods  escaping  local  taxation,  led 
:o  a  modification  of  the  rule  in  x868  {Woodruff  v.  Parkham,  8 
\i'ali.  X23),  and  soch  goods  after  reaching  their  destixiation 

*  The  lottery  tickets  were  included  only  by  a  divided  court 
'lottery  Cases,  168  US.  ^i)  four  judga  emphatically  dissenting. 
I'hc  moral  issue  doubtless  mfluenced  a  dedaion  so  difficult  to  reconcile 
K-tth  other  opinions  of  the  court,  which  otherwise  had  held  regularly 
hat  commerce  involves  the< physical  movement  of  persons  or  things 
ind  does  not  indude  the  contractual  relations  between  dtixens 
ncident  to  commercial  intercourse.  Not  all  things  inddental  to 
-ommerce  are  included  in  it,  and  it  has  been  held  that  the  following 
ire  not  included:  bills  of  exchange  (in  1850,  Nathan  v.  Louisiana^  8 
Tow.  73),  trade  marks  (in  1879,  trade  mark  cases,  100  US.  82), 
nsurance  (in  1869,  Paid  v.  Virgtnia,  8  Wall.  168),  and  manufacturing 
in  1895,  U.S.  V.  Knigfii  Co.,  156  U.S.  i).  In  the  last-named  case, 
khich  concerned  a  combination  of  sugar  refineries  controlling  a  large 
proportion  of  the  product  of  the  country,  it  was  nid  that  commerce 
uccccds  manufacture  and  is  not  a  |3art  of  it.  The  relation  of  the 
nanufacturer  to  interstate  and  fordgn  commerce  bdng  thus  only 
nddental  and  indirect,  the  busineas  is  subject  to  state  control. 
)y  a  scries  of  decisions  the  transportation  of  persons  has  been 
Iccided  to  be  commerce.  (In  1848,  passenier  eases,  7  Horn.  283. 
n  1867,  CrandaUw.  Nevada  6,  WaU.  35.  In  1873,  Henderson  v.  the 
Mayor  pf  Norn  York,  9a  U.S.  299,  &c).^ 


may  be  taxed  as  property  in  common  with  other  property  in' 
the  state.* 

Reason  for  Federal  Conirti  of  Interstate  Commerce. — ^Immedi- 
atefy  after  the  dose  of  the  War  of  American  Independence 
in  1783  Kppeaxtd  the  separatist  tendenues  and  local  jealousies 
usual  in  a  confederatioiL  The  Congress  of  the  Confederation 
had  no  power  to  levy  tariff  duties  or  to  regulate  commerce 
between  the  states,  and  the  separate  states  fredy  and  recklessly 
exerdsed  their  rights  in  this  matter.  Though  commerce  at  that 
time  was  comparatively  unimportant,  the  results  of  this  restric- 
tive policy  were  most  unfortunate.  The  Axmapolis  Convention 
of  1786  was  called  by  the  ^^rginia  legislature  to  take  into 
consuleratlon  the  txade  of  the  United  States  and  to  consider 
how  far  a  uniform  system  in  their  commercial  relations  might  be 
necessary  to  the  common  interests  and  their  permanent  haimony. 
This  coxifercnce  resulted  in  the  call  of  the  Philadelphia  Conven- 
tion of  1787,  which  framed  the  present  ConstitutioxL  Chief 
Justice  Marshall,  in  one  of  the  eariy  cases  on  this  subject  {Brown 
v.  Maryland,  is  Wkeaton  4x9,  in  X827),  said  in  words  often  since 
quoted: "  It  may  be  doubted  whether  any  of  the  evils  proceeding 
from  the  feebleness  of  the  federal  govenmient  contributed  more 
to  that  great  revolution  which  introduced  the  present  system 
than  the  deep  and  general  conviction  that  commerce  ought  to 
be  regulated  by  Congress." 

Every  year  has  increased  the  importance  of  the  congressional 
power  of  regulating  commerce.  At  the  time  of  the  adoption 
of  the  Constitution,  each  neighbourhood  supplied  nearly  all  its 
ne«ls  by  its  own  industry,  but  improving  means  of  transportation 
and  communication  have  multiplied  the  commercial  ties  between 
the  dtizens  of  the  various  states.  This  change  went  on  slowly 
until  X830,  more  rapidly  between  1830  and  x86o,  and  at  an 
ever-hastening  pace  after  the  Civil  War.  Until  1824  ix>  case 
involving  directly  the  consideration  of  this  power  reached  the 
United  States  Supreme  Court.  From  X824  to  X840  the  Supreflie 
Omxt  dedded  an  average  of  one-third  of  a  case  a  year;  from 
1841  to  x86o,  an  average  of  three-fourths  of  a  case;  from  i86x 
to  1870,  an  average  of  one  case;  from  1871  to  1880,  an  average 
of  neariy  six  cases;  from  x88x  to  1890,  an  average  of  more  than 
seven  cases;  and  feom  1891  to  1900,  an  average  of  more  than 
ten  cases.  The  decisions  have  not  been  entirdy  uniform,  and 
thcje  were  some  decisions  too  contradictory  to  be  explained  by 
any  ingenuity.  The  Supreme  Court  itself  has  said  {Forgo  v. 
Michigan,  X2i  US.  230)  that  "  it  may  be  admitted  that  the 
court  has  not  always  employed  the  same  language,  and  that 
all  of  the  judges  of  the  court  who  haVe  written  opinions  for  it 
may  not  have  meant  precudy  the  same  thing."  Though  in  the 
period  just  preceding  the  Civil  War  the  doctrine  of  stages'  rights 
tended  to  weaken  somewhat  the  federal  power,  the  broad 
outlines  of  the  interpretation  by  Chief  Justice  Marshall  laid  down 
in  1824  in  Gibbons  v.  Ogden  remain  UMlay  almost  undimmed. 

Interstate  Cemmeru  in  the  Federal  Constitution. — Freedom 
of  trade,  without  discrimiiuttion,  between  the  dtizens  of  all  the 
states  was  in  the  main  ensured  by  one  brief  sentence,  usually 
called  the  "  commerce  dause  "  of  the  federal  constitution: — 
"  The  Congress  shall  have  power  •  •  •  to  regulate  commerce 
with  foreign  nations,  and  among  the  several  states,  and  with 
the  Indian  tribes  "  (Art.x,  sec.8,  dause  3).  Hardly  less  important 
is  the  power  "  to  make  all  laws  which  shall  be  necessary  and 
proper  for  caxiying  into  execution  the  foregoing  powers,  and  all 
other  powets  vested  by  this  Constitution  in  the  government 
of  the  United  States,  or  in  any  department  or  officer  thereof  " 
(Art.  X,  sec.  8,  dause  x8).  To  the  same  end  of  freedom  of 
commerce.  Congress  is  limited  in  that  "  no  tax  or  duty  shall  be 
laid  on  artides  exported  from  any  state,  "  and  "  no  preference 
shall  be  given  by  any  regulation  of  commerce  or  revenue  to  the 

*  The  question  arose  with  reference  to  the  police  power  of  the  state 
in  those  states  prohibiting  the  liquor  traffic,  and  in  i8te  it  was  held 
(Leisy  ».  Hardin)  that,  in  the  absence  of  legislation  by  Cotjeress,  the 
right  to  sell  goods  taken  into  a  sUte  was  unrestricted.  This  made 
it  imposMble  for  a  sUte  to  exdude  the  importation  of  liquors  to 
be  sold  within  its  territory,  but  this  difficulty  was  remedied  by  the 
Wilson  Original  Package  BiU  of  1690,  which  made  liquor  subject  CO 
the  poike  powcn  of  the  state  to  which  it  was  carried. 
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ports  of  one  state  over  those  of  mother;  not  shsU  veasels  bound 
to  or  from  one  state  be  obliged  to  enter,  ckar,  or  pay  duties.in 
another  "  (Ait.  z,  sec.  9,  daiises  s  *nd  6).  Directly  and  by 
imi^ication,  Omii^css  was  granted  a  number  of  other  powers 
over  commerce,  in  that  it  may  ooin  maaey,  fsTahlish  vnufotm 
laws  of  banknq>tcy,  fwraHinh  post-oflBoes  and  post  toads, 
r^olate  wdghta  and  messuics,  nrrmr  admiralty  jurisdiction 
(now  interpreted  to  extend  to  all  public  waterways  accessible 
to  the  traffic  of  more  than  one  state)^  grant  patents  and  copy- 
rights, and  use  the  power  of  taatation  to  protect,  rcpireaa  or  even 
destroy  the  agendes  of  oonmieroe  {eg.  state  bank  notes).  But 
these  powers  can  be  exerdaed  only  in  ways  wfaidi  favour  and 
make  free  the  interoooise  among  all  parts  d[  the  nation. 

Even  if  the  oommeroe  dause  had  been  omitted  from  the 
Constitution,  a  large  part  fA  its  object  would  have  been  attained 
by  certain  |m>biUtions  upon  the  states  as  follows:  "The 
dtisens  of  eadi  state  shall  be  entitled  to  all  pnvileges  and 
immnmfirs  of  dtisens  in  tiie  several  states  "  (ilurt.  4,  sec  s). 
"  No  state  shall,  without  the  consent  of  the  Congress,  lay  any 
impost  or  duties  on  imports  or  exports,  taaatpL  iriial  may  be 
absolutely  necessary  for  executing  its  inqwction  laws;  and  the 
net  produce  of  all  duties  and  inqx)8t,  laid  by  any  state  on  imports 
or  exports,  shall  be  for  the  use  of  the  treasury  of  the  United 
States,  and  all  such  laws  shall  be  subject  to  the  levisiua  and 
contrd  of  the  Congress  "  (Art.  x,  sec  10,  dause  s).  "  No  state 
shall,  without  the  ocwsent  of  Congress,  lay  any  dn^  of  tonnage  " 
(Art.  I,  sec  zo,  dause  3).  Tbus  by  thzcdold  measures  of 
precaution  was  ensured  dcMncstic  freedom  of  trade  from  every 
point  in  the  land  to  its  farthest  frontiers. 

Negaim  Working  vf  the  Commeru  Praristotu, — ^For  neady  a 
hundred  years  thoe  provi^ons  were  inqwrtani  only  in  their 
negative  effects  of  preventing  the  states  from  granting  spedal 
privileges  to  their  dtizens  or  taxing  unequally  the  dtizens  of 
other  states.  The  dedsion  in  X824  c^  Gibbons  v.  Ogden  stopped 
the  attempt  of  the  state  of  New  Yori:  to  grant  the  monopoly  of 
steamboat  traffic  on  the  wateis  of  that  state.  Had  the  dear 
and  unequivocal  opinion  in  that  case  been  different,  local 
ingenuity  doubtless  would  have  devised  a  multitude  of  discrimina- 
tions. "  The  power  to  tax  involves  the  power  to  destroy,"  and 
ever  since  the  decision  of  McCtdlock  v.  Maryiand  in  z8z9  it 
has  been  hdd  that  no  agencies  created  by  the  federal  government, 
such  as  banks  or  legal  tender  notes,  are  subject  to  state  taxation, 
and  the  rule  has  also  been  laid  down  repeatedly  by  the  Suprane 
Court  (for  the  first  time  in  z886)  that  no  burden  can  be  laid  upon 
the  act  of  taking  goods  into  or  out  of  the  stiUe,  of  solidting  sales, 
or  of  ddivering  goods  even  thou^  the  tax  b  without  discrimina- 
tion as  between  the  state's  own  dtizens  and  others;  that  is, 
interstate  commerce  ''cannot  be  taxed  at  all"  {Rabbins  v. 
Skdby  Cotmty  Taxing  Distria,  zao  UJS,  489).^ 

'  However,  a  very  important  distinction  is  dxiwn  betweeu  tasong 
the  commerce  and  taxing  property  employed  in  commerce.  With 
the  increase  of  interstate  commerce,  the  «tates  have  been  hard 
pushed  to  find  sources  of  revenue  adequate  to  thdr  increasing  needs. 
The  courts,  therefore,  have  sought  to  draw  a  line  between  taxes  on 
the  privilege  of  carrying  on^  interstate  commerce  and  taxes  on  the 
property  employed  in  cairying  on  such  commerce  as  a  part  of  the 
general  body  of  property  in  the  state.  Thus  it  has  been  hdd  in  the 
case  of  State  Freight  Tax  (1872,  15  Watt.  232)  that  a  state  could  not 
lay  a  tax  on  freight  transported  from  one  state  to  another,  and  yet 
the  same  year  the  court  held  in  State  Tax  on  Cross  Receipts  (15  Wall, 
2d4)  that  a  tax  was  valid  when  laid  upon  the  recdpu  of  ratlwasrs 
organized  under  the  laws  of  the  state,  as  upon  a  fund  which  had 
b^me  incofporated  with  the  general  mass  01  property.  This  latter 
dedsion  was  by  a  divided  court  (three  of  the  nine  judges  dissenting), 
but  it  has  since  been  freauently  confirmed.  The  tax  on  gross  reodpts 
of  all  railwav  companies  doing  business  in  the  state  has  beat  supported 
when  levied  in  proportion  to  the  mileage  within  as  compared  with 


the  total  within  and  without  the  state  (Erie  Ry.  v.  Pa.,  21  WaU.  492). 
This  so-called  "  unit  rule,"  as  arolied  dther  to  gross  reodpts  or  to 
the  entire  value  of  an  interstate  railwav,  has  been  upheld  in  a  number 
of  dedsions.  The  method  of  taxation  by  gross  receipts,  however,  has 
not  tended  to  increase  of  late,  but  the  unit  rule,  as  apjdied  to  ad 
valorem  taxes  <hi  property,  b  more  and  more  bdng  applied.  Every 
case  involving  the  distinction  between  a  tax  on  commerce  and  a  tax 
on  property  employed  in  commerce  presents  its  own  difficulties,  yet  a 
practical  way  is  tbus  found  to  prevent  discriminating  action  by  the 
•everal  states,  while  leaving  to  them  adequate  sources  of  revenue.  ^ 


Federal  control  of  intentate  f«—w»^iy*  has 
by  the  courts  to  be  cxdusive  of  any  oontral  by  the  states, 
is  not  self-evident  in  the  dansc^  "  Coi^ress  shall 
to  VQgulate  commerce  among  the  several  states." 
other  subjects  the  power  of  the  fedccsl  and  state 
is  ooncnrrcnt,  the  state  being  able  to  act  ontil 
some    conflicting   legislation.    Atthoqgh  ^^"^ 
suggested  that  the  power  of  Congress  «i 
neazfy  a  century  no  positive  dccLioa  was  itiMlaeil 
postxve  action  was  taken  by  Congress.    Bet  ■cm  1870 
the  states  made  great  progress  in  the  rcgulatkiB  of 
the  asBnnq>tion  that  until  Congress  had  acted  the 
free  to  act.    The  question  was  put  beyond  doubt 
of  dedsions  establishing  the  prindple  that  the 
Congress  indicates  its  will  that  conmieroe  shall 
nntiammelled  and  that  the  states  cannot  jntrtfeie 
their  pofa'oe  power  or  thdr  Oudng  power.* 

PosiUoe  Federal  Regnlalion.—Tbaof^  the 
state  commerce  iq>  to  the  Qvfl  War  was  maiidy 
positive  actions  oif  the  federal  government  had 
on  oonnneroe,  as,  for  eramplr,  the  coinage  of 
lishmmt  <rf  post-offices,  the  diarter  of  the  first  and 
States  banks,  and  the  charter  of  the  Pacific  RaihoadL 
power  to  do  these  things  was  conferred  by  the  Cmmillko  m 
some  esses  directly,  in  other  cases  by  impKcatinn  in  that  aay 
means  i4>propriate  to  lawful  ends  mig^  be  umiloyed  (as  in 
of  charter  of  the  United  States  Bank,  McCdOoek  t. 
From  Z850  to  Z862  the  federal  government  had 
land  grants  in  aid  of  railways,  but  always  to  the 
directly  to  the  coiporations,  sind  it  had  nevci 
a  diarter  to  a  railway,  canal,  turnpike 
company.  In  z866  Congress  passed  an  act 
companies  whose  roads  were  operated  by  ateaas  to 
passengers,  freight,  &c, "  on  their  way  from  any  state  to  i 
state  and  to  recdve  compensation  therefor  and  to  coaai 
roads  of  other  states  so  as  to  form  oontinooos  fines  for  the 
transportation  of  the  same  to  the  place  of  destinatxan."* 
act,  so  vague  and  general  in  its  terms,  had  very  fittle 
though  it  has  been  the  occasion  of  considerable  l«^Tp*«—  to 
determine  its  influence  upon  rrfrtfing  police  laws  of  the  states. 
In  Z884  Congress  established  the  Bureau  of  Aimnal  Indnsbj 
for  preventing  the  expoitadon  of  diseased  cattle  and  for  the 
extirpation  of  disease  among  domestic  animaK.  Tim  had  fiok 
agnificance  at  the  time  for  interstate  oonunctce,  its 
being  to  meet  the  objections  of  foreign  countries  to  tlK 
tion  of  American  meat.  In  Z887  was  passed  the  fmrrcarr 
Commerce  Act,  providing  a  nations!  commission  to  sumiae 
interstate  railways.  In  z888  was  passed  an  Arbitration  Act, 
replaced  in  Z898  by  an  act  irinch  provides  that  in  case  of  Capotes 
between  common  carriers  subject  to  the  Interstate 
Act  and  their  employees,  conciliation  shall  be  tried,  and,  in 
this  should  fail,  indicates  the  methods  that  may  be  used  lor  the 
voluntary  submission  of  the  dispute  to  n  board  of  arbitzatacx 

*  1873,  Staia  Freight  Tax,  1%  Watt.  932;  zSfl^,  Rabbins  ▼.  S^N 
County  Taxing  DistridjiTO  U.S.  480:  Wabash  R.  R.  Compwa^  t 
iZk'MOM,  118  £7.5.5^7.  The  last-nanaed  case  arose  oat  of  thratteapo 
of  the  state  of  Illinois  to  prevent  disarinuaatiott  between  two  shippers 
both  bdng  its  own  dtisens  and  within  its  own  bottfas.  oae  of  vVa 
was  bdng  charged  more  than  the  other  for  a  shorter  shiptas  ob  tSe 
same  line  and  m  the  same  direction,  from  a  point  ootsMJe  the  scase. 
The  court,  applying  the  established  definition  of  tBtcrstate  uaai»t:ut 
with  verbal  lormality  of  logic,  decided  that  the  state  eooM  ^ 
nothing,  for  even  in  such  a  case  all  rcgulatioo  of  ioterstate  coaawrrs. 
from  the  beginning  to  the  end  of  a  shipmeat.  was  confided  to  Cc 
exdusivdy.  Thus  a  cJause  whose  dear  porpoae  was  to  pfrvenc 
state  from  burdening  unequally  the  otiaens  of  odser  states 
suocessfully  invoked  by  a  private  corporation  to  forbid  tke  m^jx. 
securing  equality  of  treatment  for  its  own  dtiaens  as  tcfards  sxra 
parts  <x  shipments  as  lay  within  its  own  borders  Most  faSwav 
traffic  was  by  this  decision  dedaied  to  be  sub^rct  to  ir»darion  t« 
Congress  but  Congress  bad  not  acted.  The  impoadbStv  of  :ha 
situation  was  so  evident  that  the  Interstate  Ci wimcrta  Act.  kag 
under  discusdoo,  became  a  law  a  few  months  later. 

*This  was  probably  aimed  at  the  discrindnatiog  beiw eea  Kcw 
York  and  Philaddphia  (see  speech  of  Charles  Sumner  oa  the  nSeaad 
usurpation  of  New  Jersey  in  U.S.  Senate,  Fdvuary  14,  186^ 


INTERSTATE  COMMERCE 


713 


In  1890  ms  pissed  tbe  ShemaB  Anti-Trust  Act,  makiDg  illegal 
eveiy  cootnct  and  combin&tian  in  restraint  of  trade  or  com- 
neite  among  the  several  states  or  with  foreign  nations.   In  1893 
a  Safety  ^^liance  Act,  the  administration  of  which  was  put 
ioto  tht  hands  of  the  Intentate  Commerce  Commission,  pro- 
moted the  safety  of  employees  and  travellers,  and  required  the 
roads  cagaged  in  interstate  commerce  to  equip  their  cats  and 
locomotives  with  automatic  couplers  and  brakes.   In  1895  was 
prohibited  the  interstate  carriage  of  condemned  rarrasscs  of 
animals,  and  of  lottery  tickets  (see  above  reference  to  the  inter- 
pretatioD  of  the  Lottery  Act),  in  1897  of  obscene  literature,  and 
in  1900  of  game  killed  in  violation  of  state  laws.  In  igox  carriers 
engaged  in  interstate  commerce  were  required  to  make  full 
itpoits  of  all  accidents  to  the  Intentate  Commerce  Commission. 
In  190a  wu  prohibited  the  interstate  carriage  of  dairy  products 
falsely  labelled  or  branded  as  to  the  state  or  territory  in  which 
produced,  and  in  1903  the  Secretary  of  Agriculttire  was  em- 
powned  to  establish  rules  concerning  importation  and  trans- 
poitatioo  of  Eve  stodu  In  1903  the  Bureau  of  Corporations  was 
cstabliahed  with  power  to  investigate  the  conduct  of  corporations 
engaged  in  intentate  and  foreign  commerce,  excepting  common 
carrien  subject  to  the  Intentate  Commerce  Act.    In  1903  the 
Inteistate  Commerce  Act  was  amend«l  by  the  Elkins  Act, 
making  much  more  difficult  the  granting  of  rebates.    In  1905 
the  Prcsideot  was  authorized  to  grant  medals  of  honour  to 
penons  who  by  their  daring  save  life  or  prevent  accident  on 
railways.  In  1906  tbe  Intentate  Commerce  Act  was  amended  in 
impoftaot  particulan  (specified  below).    In  1906  were  passed 
pure  food  laws,  greatly  enlarging  the  duties  of  the  Department 
of  Agriculture  in  reference  to  inspection  of.  foods  prepared  for 
intentate  commerce. 

Tk€  InUrstale  Ccmmeru  Ad.— The  period  of  positive  action 
by  Congress  in  the  regulating  of  intentate  commerce  practically 
begins,  therefore,  with  the  enactment  of  the  Intentate  Commerce 
Act  of  February  1887,  the  outcome  of  fully  seventeen  yean  of 
agitation  and  discussion.    Tbe  law  was  modelled  in  large  part 
opoo  En^isb  acta.    It  applied  to  common  carrien  wholly  by 
railway,  and  partly  by  railway  and  partly  by  water  when  both 
are  used  under  a  common  arrangement  for  continuous  shipment; 
forbade  unjust  discrimination  and  undue  and  unreasonable  pre- 
ference; made  it  unlawful  to  charge  more  for  a  shorter  than  for 
a  longer  distance  over  the  same  Ihie  in  the  same  direction,  the 
shorter  being  included  within  the  longer  distance  (though  a 
carrier  might  be  freed  by  the  Commission  from  the  woriung  of 
this  provision);  and  forbade  pooling  and  division  of  earnings. 
The  administntkm  of  the  law  was  entrusted  to  a  Commission 
of  five  memben,  appointed  by  the  President    From  this  act 
much  was  expected,  but  eighteen  yean  of  its  operation  gave  as 
net  results  little  more  than  a  greater  uniformity  of  railway 
sccofianting  and  much  better  understanding  by  the  public  of  the 
nature  of  the  railway  problem.     Discrimination  and  secret 
rebates  continued.    The  anti-pooling  clause  (pretty  generally 
recognized  by  tbe  well-informeii  to  be  a  mistake)  prevented 
open  bat  not  secret  agreements  between  carrien,  and  probably 
hastened  the  movement  toward  consolidation.    The  long  and 
short  haul  dause  was  made  meaningless  by  the  judicial  inter- 
pretation that  any  competition,  even  that  of  other  carrien 
subject  to  the  act,  justified  the  railway  in  f^argtng  more  for  a 
shorter  than  for  a  longer  hauL    The  efi^ectiveness  of  the  Com- 
nusaion  was  destroyed  by  the  judicial  decision  that  it  bad  no 
power  to  6x  rates  for  the  future.    Until  1897,  the  Commission, 
when  it  adjudged  a  rate  unreasonable,  usually  declared  what 
rate  was  reasonable,  and  directed  the  carrier  to  reduce  the  rate 
by  a  giwen  date  to  the  designated  mwiimnm.    Of  135  orden 
made  in  decisions  rendered  in  the  first  ten  yean  of  the  Com- 
mission, 68  prescribed  a  mwiimum  rate  for  the  future.    In  1897 
■t  was  finaOy  decided  in  the  CinemnaH  Preigkt  Bureau  Case 
(167  l/^.  479)  that  Congress  had  not  conferred  upon  the  Com- 
mission the  power  to  prescribe  any  rate  for  the  future.    The 
court  said  that  Congress  might  fix  the  rate  itself  or  authorize 
a  sub-tribunal  to  do  so,  but  that  Congress  had  not  yet  given  that 


The  need  of  further  legislation  had  been  fdt  from  the  beginning 
by  many,  and  after  1903  the  agitation  became  very  active.  The 
position  taken  by  President  Roosevelt  in  his  message  to  Congress 
in  1904  made  the  amendment  of  the  Interstate  Commerce  Act 
the  principal  political  issue  before  Omgress  in  the  sessions  of 
1905  and  of  Z906.  After  the  most  remarkable  senatorial  debates 
heard  at  Washington  in  yean,  followed  with  dose  interest  by 
the  country,  a  number  of  amendments  became  law  on  the  39th 
of  June  X906.  The  act  was  strengthened  to  a  degree  hardly 
expected  by  the  most  earnest  advocates  of  revision.  A  number 
of  minor  changes  made  in  the  light  of  experience  were:  increasing 
the  number  of  comniissionen  to  seven  and  their  pay  to$xo,ooo; 
facilitating  procedtire  and  the  taking  of  evidence;  requiring 
thirty  days  notice  of  a  change  of  rates;  requiring  appeal  from  the 
Commission's  decision  to  be  taken  within  thirty  days;  empower- 
ing the  Commission  to  establish  joint  rates  and  to  order  switches 
to  be  buHt.  The  following  are  generally  thought  to  be  still  more 
important  changes:  (i)  Including  within  the  application  ot 
the  act  pipe  lines  (particularly  for  oil),  express  and  sleeping  car 
companies,  and  all  the  facilities  and  services  in  connexion  with 
goods  transported;  (a)  giving  publicity  to  railway  business 
by  empowering  the  Commission  to  prescribe  all  forms  of  accounts 
and  to  examine  the  books  at  all  times,  and  by  forbidding  any 
other  accounts  or  memoranda  to  be  kept  by  the  companies;  and 
(3)  empowering  the  Commission  to  prescribe  reasonable  maxi- 
mum rates  to  take  effect  within  not  less  than  thirty  days  and  to 
continue  not  over  two  yean  unless,  set  aside  by  the  courts. 

The  Anti-Trust  Aa  of  iSgo.—Tht  growth  of  large  corporations 
with  some  degree  of  monc^y  power,  tlw  so-called  trusts,  bad 
called  forth  in  a  number  of  the  states  anti-trust  laws  before  1890. 
When  it  became  evident  that  the  states  were  not  succeeding  in 
dealing  with  the  problem,  public  sentiment  foimd  expression  in 
the  Sherman  Anti-Trust  Act,  approved  on  the  and  of  July  x89a 
This  act  declared  illegal  and  criminal,  punishable  by  fine  or 
imprisonment  or  both,  every  contract  in  restraint  of  trade  or 
commerce  among  the  several  states  or  with  foreign  nations. 
The  statute  thus  changed  the  common  law  wherein  such  con- 
tracts were  merely  unenforceable  but  not  criminal  Thn  act  was 
at  first  construed  by  the  Supreme  Court  as  applying  to  any  con- 
tract in  restraint  of  intentate  commerce,  whether  reasonat^ 
or  unreasonable  {Xrans-Uissouri  Freight  Association,  166  U.S. 
331),  but  later,  in  1905  (Stock.  Yards  case,  as  Supreme  Court 
Reporter  376)  it  was  held  that  the  act  did  not  apply  to  agreements 
for  the  better  conduct  of  business  which  incidentally  affected 
intentate  commerce.*  The  act  has  been  interpreted  to  api^y  to 
transportation  {FrngfU  Association  case,  166  US.  390,  and 
Northern  Securities  case),  with  results  felt  even  by  some  of  the 
advocates  of  railway  regulation  to  be  unfortunate.  It  applies 
to  unlawful  combinations  of  manuf acturen  to  divide  the  territory 
and  r^ulate  the  prices  {Addyston  Pipe  Trust  Case,  175  UJS.  an). 
In  the  Sugar  Trust  case  (1895  US.  v.  Knight  Co.  156  US.)  it 
was  declared  that  the  statute  did  not  apply  to  a  manufacturing 
company  which  had  acquired  nearly  comi^te  control  of  the 
manufacture  of  refined  sugar  by  means  of  the  purchase  of  stock 
of  other  refining  companies. 

The  Attorney-General  submitted  to  the  Senate,  in  June  1906, 
a  statement  of  the  results  of  all  suits  instituted  by  the  Depart- 
ment of  Justice  under  the  anti-trust  Uw,  the  Intentate  Commerce 
Act  and  the  Elkins  Act,  in  the  period  from  1887  to  June  1906 
inclusive.  Thirty-six  suits  were  still  pending;  of  the  350  which 
had  been  di!^x)sed  of  in  some  manner  x86  ended  in  dismissal, 
non-prosecution  or  acquittal,  and  64  were  successful  in  securing 
in  whole  or  in  large  part  the  object  of  the  suit  (in  30  cases  con- 
viction, in  34  cases  the  granting  of  a  petition  or  an  injunction, 
&c.).  In  addition  to  these  results  of  federal  efforts  to  regulate 
industry  must  be  counted  the  cases  in  which  carrien  complied 

*  In  the  Northern  Securities  case.  Justke  Brewer,  who  had  con- 
curred in  the  opinion  io  the  Trana-Miaaouri  Freight  Aaaodation  case, 
took  occasion  to  say  that  while  he  still  believed  the  former  case  had 
been  correctly  deaded.  he  thought  that  the  reasons  given  for  the 
judgment  were  io  some  respects  faulty,  and  that  the  ruling  should 
have  been  that  the  contracts  there  considered  were  unreasonable 
reatrainu  and  as  such  were  forbidden  by  the  act. 
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with  the  orders  of  the  Interstate  Commeroe  Commisston 
without  suit;  but  even  then  the  total  by  2906  wis  somewhat 
Dcagre. 

The  establishment  of  the  Bureau  of  Corporations  in  1903,  and 
the  considerable  extension  of  the  powers  of  inspection  of  the 
Department  of  Agriculture  are  recent  changes  of  which  the 
results  cannot  yet  be  fairly  judged.  The  aim  of  the  Bureau  of 
Corporations  is  to  ensure  publicity  in  the  management  of  corpora- 
tions engaged  in  interstate  and  foreign  commeroe;  The  first 
commissioner,  Mr  James  R.  Garfield,  showed  much  activity 
in  pursuing  the  purposes  of  the  act,  and  published  informing 
reports  upon  the  beef  trust  (1905)  and  upon  the  Standard  Oil 
Company  (1906).  But  the  effect  and  possible  extension  of  federal 
interference  becune  from  this  time  burning  poh'tical  questions 
of  far-readiing  importance  of  too  recent  a  date  to  be  dealt  with 
historically  in  this  article. . 

See  also  the^iwiiia/Jge^ofto  of  the  Interstate  CoauaeioeCommiMion 
mnce  1887.  and  decisioas;  Prentice  and  Egan.  n«  Cvmmatt  Clause 
tf  tkt  Fedtral  CoustihOiom  (Chicago,  1898);  JUports  of  the  Com- 
miasioner  of  Corpofatioos  00  the  Beef  InduaCry  (190S).  on  the 
Transportation  of  Petroleum  (1906};  W.  Z.  Ripley  (ed.).  Trusts, 
Pools  and  Corperatieus  (i90S)x  coatsuungleadioa  cases  and  analyses 
tit  the  voluminous  "  trust  literature;  T.  N.  Judsoo,  Tho  Law  of 
InierslaU  Commiene  and  its  Fedenl  Repitaham  (Chicago,  1905); 
Beale  and  Wyman,  JtoOnad  Rait  Rgiulaham  (Boston.  1906):  Frank 
Hcndrick,  The  Pemer  to  RegHlaU  CorpomUMS  amd  Comnuru  (New 
York,  1906),  favouring  less  of  new  kipslation.  (F.  A.  F.) 

IMTBRVAU  a  space  left  between  the  component  parts  of  a 
continuous  series,  a  pause  in  continuous  action,  a  period  of  time 
intervening  between  two  other  points  of  time  or  chronological 
sequence  of  events.  The  Lat  intenaUum^  from  which  the 
English  word  has  come  through  the  French,  originally  meant  a 
spMice  between  the  palisades  on  a  rampart  {vaUmwCi,  or  between 
the  rampart  and  the  tents  of  the  legionaries.  In  medical  language 
"  interval "  is  used  of  the  intervening  periods  between  attacks 
or  paroxysms  of  a  disease,  particularly  of  the  periods  of  a  rational 
or  normal  condition  of  mind  sometimes  e^qperienced  by  an  insane 
person,  a  "  lucid  interval ";  this  phrase  frequently  occurs  in 
legal  doctmients  from  the  13th  to  the  15th  centuries,  mm  compos 
mentis  sed  gaudet  luddis  intervaUis,  In  music  "  interval "  ex- 
presses the  distance  in  pitch  between  two  or  more  musical  sounds 
(see  Music).  Interval,  or  more  oonmMnly  *'  intervale,"  is  used, 
particularly  in  North  America,  as  a  geographical  term  for  a 
low-lying  tract  of  land  along  the  banks  of  rivers,  frequently 
overflowed  by  freshets,  or  more  loosely  for  any  low  level  land 
shut  in  by  hlUs.  This  particular  application,  as  also  the  form 
"  intervale,"  is  due  to  a  confusion  of  the  termination  of  the  word 
with  "  vale,"  vaUey. 

INTBSTACT  (LaL  tMteslaius,  one  who  has  not  made  a  will, 
from  testari,  to  bear  witness),  the  condition  of  the  property  of  a 
person  who  dies  without  making  a  wilL  Here  the  Uw  of  England 
distinguishes  sharply  between  his  real  and  his  personal  property. 
The  devolution  of  the  former  is  regulated  by  the  rules  of  inherit- 
ance {q.v.).  The  destination  of  the  latter  is  mariml  out  by  the 
Statute  of  Distributions.  The  proper  conditions  of  a  tcsta- 
mentaxy  disposition  of  property  will  be  found  under  the  heading 
Will. 

The  distribution  of  an  intestate's  personal  property  is  carried 
out  under  the  authority  of  administratois,  whose  duties  are 
generally  the  same  as  those  of  executors  under  a  wilL  Admini- 
stration was  until  1857  a  matter  cognizable  by  the  ecclesiastical 
courts,  and  the  ordinary  was  in  fact  the  administrator  until  the 
passing  of  an  act  of  Edward  III.  for  administration  upon  in- 
testacy (r357).  An  earlier  statute  (Westminster  3,  1275), 
directed  against  the  abuses  of  the  S3rstem,  required  the  ordinary, 
instead  of  applying  the  residue  of  the  estate  to  "  |mous  uses," 
to  pay  the  debts  of  the  intestate.  The  act  of  Edward  III.  went 
further  in  providing  that  "  in  case  where  a  man  dieth  intestate, 
the  ordinaries  shall  depute  of  the  next  and  most  lawful  friends 
of  the  dead  person  intestate  to  administer  his  goods,"  with 
power  to  sue  for  debts  due  to  the  deceased,  and  under  obligation 
to  pay  debts  due  by  him,  and  to  answer  to  the  ordinary  like 
executors  in  the  case  of  testament.  Administrators  remained 
00  this  footing  of  deputi^  appointed  by  the  ordinary  until  the 


Probate  Act  i8s7  transferred  the  jnrisdictioa  in 

of  the  ecclesiastical  courts  to  the  new  court  of  probate. 

The  courts  of  law  having  held  that  by  the  grant  a€  «ilniiiiiili»» 
tion  the  authority  of  the  ecdesisstical  courts  was  cxhaistcd, 
the  administrator  became  entitled  to  the  privilege,  ssmior 
to  that  fbrmeriy  enjoyed  by  the  mdinary,  of  deaKng  as  he 
pleased  with  re^ue  of  the  property.  The  next  of  kin  of  the 
same  degree  of  relationship  to  the  deceased  were  Uras  aggriered 
by  the  preference  of  the  administrator,  and  it  was  to  remedy 
this  grievance  that  the  Statute  of  Distributioos  1670/1  wss 
passed.  It  empowered  the  ordinary  to  take  a  hood  fsoa  the 
administrator  lading  him  to  make  a  fair  and  mmplrtp  <£striba- 
tion  of  the  |»operty  among  the  next  of  kin.  Socfa  distzSntioa 
is  to  be  in  the  following  manner:  one-third  to  the  wife  of  tke 
intestate,  and  all  the  residue  by  equal  portions  to  mad  smnggw 
the  children,  and  their  representatives  if  any  fA  sodb  children  be 
dead,  exclusive  of  children  who  shall  have  any  estate  by  the 
settlement  of  the  intestate,  xx  shall  be  advanced  by  the  iatestsfr 
in  his  lifetime  by  portions  equal  to  the  shares  aflotted  to  the 
other  children  under  the  distribution.  If  sudi  ndraaiouueat 
should  be  less  than  the  share  of  the  other  diildren  in  dstiilMttiaB, 
then  it  shall  be  made  equal  thereto.  But  the  "  faeir<«t4aw, 
notwithstanding  any  land  that  he  shall  have  bj  ^^^  ■  ■  '^  or 
othowise  from  the  intestate,  is  to  have  an  equal  part  in  distx3i«- 
tion  with  the  rest  of  the  children  "  (i  5).  By  1 6,  if  there  be  no 
children  nor  any  legal  representatives  of  duhires,  ooe  moiety 
of  the  property  is  to  be  allotted  to  the  wife  of  the  intrstste.  the 
residue  "  to  be  distributed  equally  to  any  of  the  next  of  kiadred 
of  the  intestate  who  are  equal  in  degree  and  those  who  lefa2y 
represent  them."  By  i  7  there  shall  "  be  no  represeiaaiioa 
admitted  among  collaterals  after  brothers'  and  sisters'  children: 
and  in  case  there  be  no  wife,  then  all  the  said  estate  to  be 
distributed  equally  to  and  among  the  children;  and  m  case 
there  be  no  child,  then  to  the  next  of  kindred  in  equal  degree 
of  or  unto  the  intestate  and  their  legal  rcprescntatiTcs  as 
aforesaid,  and  in  no  other  manner  whatsoever.'*  For  the 
protection  of  creditors  it  is  enacted  that  there  shall  fae  no 
distributkm  till  a  full  year  after  the  intestate's  death,  aad  if 
any  debts  should  be  discovered  after  distribtttkm,  the  pamm 
sharing  the  estate  shall  refund  the  amount  of  the  suae  ntahly. 
With  reference  to  the  above  rules  the  following  poisto  msy 
be  observed:  (i)  The  husband's  absolute  light  to  *^*""'**«**«' 
his  wife's  estate  is  not  affected  by  the  act.  Thiis  was  made  clesr 
by  a  later  act  of  the  same  reign  (The  Statute  of  Fkands  z6;7V. 
Administration  is  now  granted  to  the  rtpresentntives  of  the 
husband  where  he  has  died  without  tsking  out  adndmitxatiaa 
to*  his  wife,  unless  it  can  be  shown  that  the  wife's  nest  of  kin 
are  beneficially  interested,  (a)  The  widow,  in  the  event  of  there 
being  no  children  or  next  of  kin,  takes  only  her  hatt. 
half  goes  to  the  crown.  The  widow's  rights,  however,  have 
enlaiged  by  the  Intestate  Estates  Act  x89a  By 
a  man  dies  wholly  intestate  and  without  issue,  hh  property,  both 
real  and  personal,  shall,  if  it  does  not  exceed  £500  in  net  value, 
belong  to  his  widow  absolutely.  If  the  ttute  exceeds  £500  net* 
the  widow  is  entitled  to  £500  out  of  the  estate  and  hsa  a  chufe 
for  that  amount  upon  the  real  and  personal  property  of  tbe 
deceased.  (3)  The  child  or  children  take  equa^y,  two-thirus  if 
the  widow  be  alive,  and  the  whole  if  she  be  dead.  If  soose  of  ibit 
children  be  alive  and  some  dead  having  issue,  then  soc^ 
will  take  their  parents'  share  equally  among  themselves, 
has  been  some  difference  of  ofunion  as  to  whether  ff  all  the 
children  have  predeceased  their  parent  but  have  left  issje, 
such  grandchildren  take  as  between  themselves  fet  stirpa  as 
representatives  of  their  parent  or  per  capUa  as  next  of  kia. 
Thus  if  A  and  B  predecease  their  father  but  A  leaves  three  chil<&ea 
and  B  one,  should  the  property  be  divided  into  foorths,  cr 
first  into  moieties  and  then  one  moiety  subdivided  into  thirds 
among  A's  children  and  the  other  moiety  be  givca  nadrnded 
to  B's  child  ?  It  is  now  settled  that  the  latter  method  of  &tzibcr 
tion  is  the  correct  one,  and  it  is  thought  that  this  will  aboaf^y 
when  only  great-grandchildren  are  alive.  (4)  The  next  of  ka 
must  be  ascertained  according  to  the  rules  of  ooosa^;ainA7> 
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vUch  tie  the  Mme  b  English  as  in  the  dvil  Uw.    Degree  is 

caiculated  from  the  intestate,  through  the  common  ancestor 

if  any,  to  tlie  kindred.    Thus  from  son  to  fatlier  is  one  degree, 

to  grandfather  two  degress,  to  brother  two  degrees,  to  imde 

three  degrees,  and  so  on.     The   statute  ordains  distribution 

to  be  made  "  to  the  next  of  kindred  in  equal  degrees  ^o  suo 

empu  jitrtf  according  to  the  laws  in  such  cases  and  the  rules 

and  limitations  hereafter  set  down."    Equality  in  degree  is 

therefore  not  in  all  cases  accompanied  by  equality  in  li^ts  of 

succession.    Neglecting  the  cases  of  wife  and  children  already 

noticed,  the  father  cxdudes  all  other  next  of  kin.    So  would  a 

mother,  in  default  of  a  father  surviving,  but  an  act  of  1685 

enacted  that  in  such  a  cui  the  brothers  and  sisters,  and  children 

of  brothers  and  sistexs,  of  the  intestAte  should  share  equally 

with  the  mother.    In  the  absence  of  brothers  or  sirters  and  their 

representatives,  the  mother  in  the  case  supposed  would  take  the 

whole.    MothcTs-in-law  and  st^mothers  are  not  within  the 

rules  of  consanguinity.    As  between  a  brother  and  a  grandfather 

who  are  both  in  the  second  degree,  preference  is  given  to  the 

brother;  but  a  grandfather,  being  in  the  second  degree,  will 

czdude  an  unde,  who  is  in  the  thM.    An  unde  and  a  nephew, 

both  being  in  the  third  degree,  take  together.    Brothers  or 

sisters  of  the  half  blood  take  equally  with  brothexs  and  sisters 

of  the  whole  Uood.    The  rule  which  prohibits  representation 

after  brothers'  and  sisters'  children  would,  hi  a  case  where  the 

next  of  kin  were  undes  or  nephews,  wholly  ezdude  the  children 

of  a  deceased  unde  or  nephew.    Also,  as  between  the  son  of  a 

brother  and  the  grandson  of  a  brother,  the  latter  would  not  be 

admitted  by  representation.    Where  a  brother  and  the  children 

of  a  deceased  brother  are  the  next  of  kin,  th^  will  take  per 

stirpes,  tjs.  the  brother  will  take  one  half,  and  the  children  of  the 

other  brother  will  take  the  other  half  between  them.    When  the 

next  of  kin  are  all  children  of  the  deceased  brothos  or  sisters, 

they  win  take  equally  per  capita.    Subject  to  these  modifications, 

the  personal  property  will  be  divided  equally  among  the  next 

of  kin  of  equal  degree,  e.g.  great-grandfathers  would  share  with 

undes  or  aunts,  as  being  in  the  third  degree.    Failing  next  of 

kin,  under  these  rules,  the  estate  goes  to  the  crown  as  nUimus 

kaeres,  a 'result  which  is  more  likdy  to  happen  in  the  case  <A 

illegitimate  persons  than  in  any  other. 

Personal  or  movable  property  takes  its  legal  character  from 
the  domidle  of  the  owner,  and  the  distribution  of  an  intestate's 
goods  is  therefore  regulated  by  the  law  of  the  country  in  which 
the  intestate  was  domicfled.  A  domiciled  Scotsman,  for  example, 
dies  intestate  In  En^and,  leaving  perwnal  property  in  Eni^d; 
the  administrator  appointed  by  the  court  of  probate  will  be 
bound  to  distribute  the  property  according  to  the  Scots  rules  of 
succession. 

• 

In  the  law  of  Scotland  the  free  movable  estate  of  the  Intestate 
is  divided  anoogst  the  nearest  of  kin,  the  full  blood  exduding  the 
half  blood*  and  neither  mother  nor  maternal  Velatlont  being  originally 
admined.  The  heir  of  the  heriuble  (us,  real)  property  iione  of  the 
next  of  kin  must  collate  with  the  next  of  kin  11  he  wi^ies  to  ihare  in 
the  movables.  Proximity  of  kin  is  reckoned  in  the  same  order  as  in 
the  case  of  inherittnce.  The  Intestate  Movable  Succesaton  Act 
1S55  among  other  chanoes  allows  the  Isme  of  a  predeceaang  next 
oif  kin  to  oome  in  the  pboe  of  their  parent  in  succeirion  to  an  in- 
testate, gives  the  father  of  an  intestate  dying  without  isnie  one-half 
of  the  movable  property  In  preference  to  brothers  and  sisters,  and 
to  the  mother  if  the  fathier  be  dead  a  rimilar  preference  to  the  extent 
of  ooe-thlid,  and  admite  brothers  and  sisters  uterine  in  the  absence 
of  brothers  and  sisters  german  or  consanguinean. 

In  the  XTnited  States  the  English  Sutute  of  Distribution  has 
been  taken  as  the  basis  of  the  law  for  the  distribution  of  personal 
property  in  intestacy,  and  its  prindples  have  been  applied  to 
real  property  also.  "  In.  a  majority  of  the  states  the  descent 
of  real  and  penonal  property  is  to  the  same  persons  and  in  the 
same  proportions,  and  the  regulation  is  the  same  In  substance 
as  the  Enj^lsh  Sutute  of  Distribution.  In  Geoigia  the  real  and 
personal  property  of  the  Intestate  is  considered  as  altogether 
of  the  same  nature  and  upon  the  same  footing."  There  are 
many  states,  however,  In  whjkh  the  distribution  differs  materially 
from  the  English  sUtute.  In  Illinois  the  distribution  is  the 
■ame  as  descent  of  real  property.    In  Alabama  the  whole  goes 


to  the  widow  if  there  are  no  childfen  (Pkmips  v.  Lowing,  1907, 
43  Southern  Rep.  494).  In  many  sUtes  the  husband's  share 
is  hi  all  cases  like  the  widow's,  as  in  Texas,  New  York  and 
Washington.  In  Pennsylvania  he  takes  an  equal  share  with 
the  children. 

The  sututes  of  eadi  state  of  the  American  union  must  be  con- 
sulted, as  no  general  rules  can  be  laid  down.  As  to  the  right  to  the 
intestete's  interest  in  community  property  in  the  stetes  where  the 
law  of  "community"-^  *'acqueu  and  gains "—provails,  see 
Inbbrxtamcb. 

IMTSSTUIAL  0B8TRUCIT0H  (//««r),  in  surgery,  a  condition 
in  which  the  onward  passage  of  the  faeces  is  prevented.  It 
is  often  assodated  with  phenomena  due  to  strangulation  of 
the  gut,  leading  to  gangrene,  and  with  systemic  poisoning  due 
to  the  absorption  of  tindns,  resulting  from  the  decomposition 
of  the  retamed  faeces.  Intestinal  obstruction  may  be  conveni- 
ently divided  into  acute  and  chronic 

Acute  Intestinal  Ohstmction  forms  one  of  the  most  urgent  of 
surgical  emergendes.  The  following  are  its  chief  causes:  (z) 
strangulation  by  bands  or  adhesions  or  throu|^  apertures; 
(2)  volvulus;  (3)  the  impaction  of  foreign  bodies;  (4)  acute 
intussusception;  (5)  stranguhition  over  a  band  or  acute  kinkmg 
of  the  gut;  (6)  the  termination  supervening  on  chronic  obstruc' 
tion;  (7)  congenital  malformations  of  the  intestines. 

Stranpdatian  ftv  Bands  or  Adhesions  or  through  Apertures.—Thtao 
terms  are  applied  to  obstruction  by  constricting  bands  within  the 
abdomen.  These  may  be  the  result  of  the  stretching  of  old  inflam- 
matory adhestons,  the  result  of  former  peritonitia  These  bands  are 
commonly  situated  between  different  parts 
of  the  mesentery  or  between  the  mesentery 
and  another  organ  such  as  the  appendix. 
Two  methods  of  produdng  strangulation 
exist;  in  the  firrt  the  bowd  pasKs  under 
an  arch  or  loop  formed  by  lome  short  con- 
stricting band  and  cannot  return,  or  if  the 
band  is  long  it  may  form  a  noose  in  ^ich 
the  bowd  is  strangled  (6g.  i);  in  the  second 
the  remains  of  a  foetal  structure  (Meckel's 
divertkulum)  becoming  adherent  to  lome  7io.l.— Diasramto 
other  organ  mav  ensnare,  the  inte^  in  chow  how  StmnguU- 
tbe  kxm.  A  coil  of  mtesttne  may  also  slip  tion  by  a  Bandmay 
mto  a  nole  in  the  mesentery  or  omentum  take  pUce. 
or  find  ite  way  Into  a  pooch  of  peritoneum, 
forming  what  b  known  as  an  internal  hernia.  The  onset  of 
symptmns  is  sudden  and  abrupt.  The  patient  is  leixcd  with 
acute  abdominal  pain  assodated  with  collapse.  The  pain  b 
usually  referred  to  the  regioo  of  the  umbibcus;  thb  localixation, 
however,  b  no  guide  to  the  situation  of  the  leaon.  Vomiting  b  cariy 
and  pernstent,  generally  aswiming  a  faecal  character  between  the 
accond  and  the  ninth  day.  There  b  no  obvious  tumour;  constipa- 
tion b  preient,  the  abdominal  walb  are  flaccid  at  first,  but  if  no  relief 
b  obtained  become  tender  when  peritonitb  ensues.  Thb  form  ^ 
obstruction  b  most  frequent  in  young  people,  and  there  b  usually  a 
hittory  of  previous  peritonitis.  In  cases  not  treated  by  operation  the 
average  duration  b  five  to  seven  days,  and  death  taJoes  place  from 
exhaustion  or  from  toxaemb  following  peritonitis^ 

VoloiUus  means  a  torsion  or  twisting  oif  the  gut.  There  are  two 
chief  varieties:  (1)  in  which  the  bowel  u  twisted  upon  its  mesenteric 
axb  (fig.  a\ ;  (a)  in  which  it  b  wound  round  another  coil  of  intestine. 
The  sigmoid  flexure  b  the  situation  in 
which  volvulus  most  commonly  Ukes 
place,  but  it  may  occur  in  the  caecum 
and  small  intestine.  When  once 
present,  plastic  peritonitb  fiices  the 
coil  in  position  and  the  blood  supply 
becomes  obstructed.  Volvulus  is 
generally  preceded  by  a  history  of 
chronic  oonstioation.  The  acute  symp- 
toms stort  aoruptly  and  are  similar 
to  those  of  internal  strangubtion.  but 
the  pain  at  first  b  more  intermittent 

in  type.   There  b  usually  early  tender- 

ness  over  the  spot  and  constipation  b  pbce. 
absolute.    Much  distress  b  occasioned 

by  abdominal  distension  from  flatus,  which  develops  with  remark- 
able raindity.  The  swelling  b  localised  at  first.  Spontaneous 
natunl  cure  b  unknown,  and  without  smgical  interference  death 
is  ineviuble. 

impacted  Foreign  Bodies.^-GsXi-ittxmes  may  cause  obstruction  when 
they  are  of  brge  siae.  These  gall-stones  when  lodged  in  the  intestine 
may  there  be  enhiged  by  subsequent  accretion.  Leichenstem  de- 
scribes such  a  stone  with  a  drcumference  of  5  in.,  and  Sir  F.  Treves 
removed  from  the  intestine  of  an  old  bdy  a  calculus,  the  htge  rise 
of  which  waa  due  to  bycrs  of  -"g***^,  the  patient  having  taken 


Fig.  3. — Dbgram  to  show 
how    Volvulus   may    uke 
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carbonate  of  magnena  daily  for  maay  yean.  Gall-atODea  may  give 
rise  to  intermittent  nib-acute  attacks  oi  incomplete  obstruction  and 
finally^  give  rise  to  an  acute  attack  aocompanira  by  severe  pain  and 
vomiting,  which  is  constant  and  earlv  becomes  faecaL  The  abdomen 
is  soft  and  flaccid  and  the  affected  coil  is  rarely  to  be  felt.  The 
symptoms  vary  with  the  situation  of  the  obstruction  and  are  gener- 
ally more  urgent  the  nearer  to  the  duodenum.  Foreign  bodies  that 
have  bem  swaltowed  by  accident  or  otherwise  may  give  rise  to 
obstruction,  though  extraordinary  objects,  as  knives,  coins,  pipes, 
flints,  &c  swallowed  by  jugglers,  are  known  to  have  passed  by 
rectum  without  injury.  In  cases  where  the  foreign  body  kxlges  in 
the  intestine  the  caecum  and  duodenum  are  favourite  situations  for 
obstruction.  In  the  museum  of  the  Roval  College  of  Sui^^eons  is  a 
specimen  in  which  the  duodenum  is  bkxked  by  a  mass  of  pms  weigh- 
ing  neariy  a  fwund.  Foreign  bodies  may  remain  weeks  or  months  in 
situ  before  giving  rise  to  serious  symptoms,  the  progress  <rf  the 
larger  substances  being  mariced  by  temporary  obstruction.  In  a 
case  auoted  by  Ducbaussoy  the  obstnictmg  mass  consisted  of  over 
TOO  cnerry  stones.  The  dia^ons  of  obstruction  by  foreign  bodies 
nas  been  much  simplified  smoe  the  introductioo  of  the  X-rays. 
Enterdiths  may  themselves  cause  obstruction.  They  mav  coosut 
of  masses  of  indigestible  vegetable  material  matted  togetner  with 
faeces  and  mucous.  In  Scotland  they  are  frequently  found  to 
consist  of  husks  of  coarK  oatmeal  (aenohths).-  In  thin  persons  laige 
enteroliths  and  foreign  bodies  may  be  palpable.  The  symptoms  are 
those  similar  to  obstruction  by  a  laige  gall-stooe. 
.  AeuU  ifUussusuption  forms  about  30%  of  all  cases  of  intestinal 
obstruction,  and  is  the  most  oommoo  variety  found  in  diildren. 
More  than  50%  of  the  cases  are  found  during  the  fiist  ten  yisu%  of 
life,  and  hau  that  amount  in  babies  under  one  year;  the  large  pre- 
ponderance is  in  males.  By  intussusception  is  meant  an  inva^nation 
or  protrusion  of  a  part  of  the  intestine  in  the  lumen  of  the  intestine 
immediately  bekyw  it;  the  lower  part  of  the  intestine  may  be  said 
to  have  swallowed  that  immediately  above  iL  The  mesentery 
attached  to  the  upper  portion  is  necessarily  draned  in  with  it. 
*  Tbe  condition  may  be  seen  by  referring  to  the  ^^jam  (fig.  3). 
'^      .^  The    invaginated    portion    is    termea    the 

tutMSSusctpimm,  and  the  lower  portion  whidi 
it  enters  is  known  as  the  itUMssuscipieus.  It 
is  to  the  constriction  of  the  vessels  in  tbe 
entering  mesentery  and  later  to  their  poasible 
compi^  obstruction  that  are  due  the  late 
serious  phenomena  of  intussusception,  «.£. 
gangrene  or  rupture  of  the  guL  neritonitis 
also  ensues,  and  by  the  formation  of  adhesions 
_  between  the  serous  coats  of  tbe  entering 

no.  3;-Diagi*m  yj  returning  parts  leads  to  irredudbility 
^  *^*'^^    how    mn  *"  ****  intussusception.    A  cure  occasionally 

IntuanuoepSontaln  S?~?  ^25  ■«»"«?««•  "durtion  of  the 
imiimi-n-Ti      mw»  invagination,  or  again  permanent  stenosu  of 

v*''^  the  mtestine  may  result  from  the  adhedoo 

of  the  opposed  surfaces,  or  the  oocuirenoe  of  gangrene  may 

lead  to  perforation  of  the  intestine  with  acute  septic  peritonitis. 

Oocasionally  when  there  is  no  perforation  adherence  takes  place 

between  the  segments,  and  the  gamnenotts  portion  sloughs  off 

and  is  dis^arved  by  the  rectum.    The  cause  of  intnssusoe^ioo 

is  said  to  be  violent  peristaltic  action,  however  produced,    roly- 

poid  tumoura  or  masses  of  worms,  or  masses  of  irritating  ingesta, 

are  ^d  to  lead  to  its  oocurrenoe.   X.  Ddore  and  R.  Leriche  contend 

that  the  primary  factor  b  congenital  mobility  of  the  caecum.  They 

state  that  in  40%  of  foeti  the  caecum  is  mobile  in  half,  fixation 

K dually  going  on;  while  in  8*5%  of  adults  it  retains  its  mobnity. 
ey  thus  endeavour  to  account  for  the  fact  that  in  300  collected 
cases  304  occurred  in  children  less  than  one  year  old.  Intussusoe^ 
tion  is  met  with  in  four  chief  situations:  (a)  the  ileo-caccal,  which  is 
sakl  to  be  the  most  frequent,  constituting  4A %  of  all  cases  (Treves); 
(6)  the  enteric  variety,  involving  the  small  intestine;  (c)  the  colic 
form;  (d)  the  ileo-colk,  the  ileum  oeing  invaginated  through  the  ileo- 
caccal  valve.  Intussusception  may  be  acute  or  dironic,  sometimes 
lasting  intermittently  for  yean.  The  acute  form  is  the  most  common. 
In  young  diOdren  an  attack  occura  with  severe  pain,  at  first  par- 
oxysmJout  later  continuous;  vomitinff  is  less  eariv  and  less  con- 
tinuous than  in  strangulation  by  bands,  and  dianhoea  tenesmus, 
much  straining  and  the  passage  of  blood  mucus  from  the  anus  are 
common.  Collapee  soon  supervenes.  Early  in  the  case  the  abdomen 
is  but  little  distended,  and  m  about  half  the  cases  a  distinct  tumour 
can  be  fdt.  In  some  cases  the  inva^nated  gut  majr  be  felt  protrud- 
ing through  tht  sphincter.  Chronic  intussusoeptaoQ  occurs  more 
frequently  in  adults  than  in  children;  the  svmptoms  may  resemble 
chronic  enteritis  and  be  so  masked  that  the  nature  of  the  illness 
remains  undiagnosed  until  an  acute  attack  supervenes,  or  the  patient 
succumbs  to  the  diarrhoea,  vomiting  and  haemorriuige. 

CoMwemlal  Malformations  ef  the  Inlestina. — Cases  have  been  re^ 
corded  in  which  the  small  intestine  ended  in  a  blind  |>ouch.  Im- 
perforate anus  is  a  fairiy  frequent  occurrence  in  youn^  infants,  but 
attention  is  usually  called  to  the  oonditkm.  Partial  strictures  of  the 
intestine,  if  the  stricture  be  not  too  nairow,  may  pass  unnoticed  for 
years,  and  final  complete  obstruction  may  result  from  a  blockage  of 
the  stricture  by  some  foreign  substance  such  w  a  plug  of  bard 
laecal  matter  or  •  frin^  «toii«. 


Tnatmeni  ef  Acute  Intestitul  Obstnieium,-'-EMMtf 
eariy  laparotomy  are  essential,  and  it  is  important  to  opetate  before 
-the  patient  is  poisoned  by  the  absorption  of  toxins  frooi  the  bowd. 
To  administer  purgatives  is  worse  than  usdess.  Of  1 
abdominal  taxis  Sir  F.  Treves  says:  "  These  are  to  be 
as  they  may  rupture  the  already  moribund  bowd  and 

a  threatened  perforation.  These  measures  are  for  the  

feeble  excuses  for  avoiding  or  ddayug  the  operation. "    The 

tmn  may  \»  unH#rf alrmi  in  ftn»  nr  tmtn  ^»p^  *u*A  ttirlitfli*.  »K^  «|i^«^ 

and  evacuation  of  the  distended  intestines  and  the  utatxk  tot  and 
reduction  or  removal  of  the  obstruction. 


Ckrottic  IntesHnal  OfrjimcltM.— Tbe  cmiaes  of  < 
tion  are  veiy  numetotts,  and  may  be  divided  into  tbe  foOowiBC 
groups:  (x)  intia-intestinal  conditkMia,  i«.  the  {■wp****"'*  el 
foreign  bodies  and  impaction  of  faeces;  (3)  aficctioBs  of  tbe 
inte^Unal  wall  tacfa  as  stxicture,  new  groirtfas  in  the  intestiBe, 
particulariy  those  of  a  malignant  type,  adbesioas  or  T'p^'tfng 
together  of  the  intestines  from  peritonitis  or  Idnkinc  of  the  gut 
from  disease  of  the  mesenteric  glands;  (3)  daonc  iatnssimcep- 
tion;  (4)  compression  of  the  bowd  by  a  tumour  or  bands 
devdoping  outside  the  intestine.  Of  these  the  «■'*-"■**■■**■'  aie 
malignant  growths  and  faecal  in^Mction. 

The  general  symptoms  of  chronic  obstraction  are- 
less  alike.  The  patient  is  attacked  with  padnally 
constipation,  which  may  alternate  with  dianhoea 
generally  set  np  by  the  ixritation  d  the  ictalned  faeces.  la 
obstnicUon  due  to  malignant  growths  the  diaraftrr  of  the 
motions  is  changed,  they  become  scybalous,  pipe-like  or  llattcBcd. 
The  abdomen  becomes  distendwi,  and  at  intervsJs  acvoe 
symptoms  may  supervene,  oonsisring  of  pain  sad  voanitiDg 
with  complete  constipation  owing  to  some  tempocaiy  ^'-ff'-'T 
obstruction.  The  attacks  usually  pass  off,  and  reficf  aqr 
be  obtained  naturally  or  by  the  administration  of  a  paK^itrvc. 
but  they  have  a  tendency  to  xecur  and  in  "««''g»»M  iSscase  to 
increase  to  complete  obstruction.  Finally  a  a 
and  take  on  all  the  characters  of  an  acute  attack,  and  doth 
supervene  from  eihaustion,  perforation  or  j 
immediatdy  treated.  When  it  arises  from  simpk  mjdetaK  no 
tumour  is  to  be  fdt,  but  in  miHgnant  disease  the  tvmaar  may 
be  frequently  palpated.  Unless  during  an  acute  attack  wtea  the 
abdomen  is  much  distended  with  wu* 


Fateal  Impacticmh  not  unoommon  In  adidt  f< 
suffered  from  chronic  constipation.  The  coaanB  seat  of  the  Uock* 
age  ts  in  the  cdon,  diaefly  in  tbe  sigmoid  flcsnre  and  ia  the  rnti. 
but  it  may  oocur'in  the  caecum.  Tbe  accuoaiilatioa  maj  iora  a 
doughy  tumour  whidi  in  parts  mav  be  nodular  and  iaii  —  Ij  haid. 
The  causes  are  due  to  the  state  of  the  contents  of  the  bowd  mmM,  to 
connnitd  or  acquired  weakness  and  dimimshfd  caqmidVe  power  of 
the  bowd,  or  to  painful  affections  of  tbe-anns, 
painful  bbKlder  affections.    The  acute  syomtoai 

ceded  by  a  prolonged  period  of  malaise;  the  Dien  . 

the  tongue  foul,  and  the  temperature  may  be  raised  frosa  the  d>> 
sorption  of  toxins.     Faecal  impactioa  requires  the  i« 
repeated  administration  of  large enemata,  given  fhrnagh  al 
together  with  the  administration  of  calomri  and  !n*!Hirm 
impacted  msssrs  in  the  rectum  may  be  broken  up  aad  feBOvcd  by 

9t  flCOOO* 

Stnctara  eftkt  Inkstmal  TFoOL— Simple  1 

and  are  dedt  with  by  the  operation  of  lateral 

follow  dysenteric  or  tobcrciuoas  ulceration  or  ^e  . 
stones.    Stricture  doe  to  cardnoma  of  the  iatertiani 
usually  in  the  old  or  nnddle-aged,  and  tbe  sjrmptc 
oodyi   As  soon  as  the  condition  b  diagnosed  an  attoniM 
made  to  remove  the  tumour  if  freely  movable,  or  if  tUs  b j 
to  afford  rdief  by  short-dicuiting  the  intestine  or  fay 

Ckreuie  Jnttattucepiiom  has  oeea  freoocntly  miwtaifii  in  tJbe 
dbgnosb  for  rectal  polypns,  cancer,  tnocrcnloas  pwiiyMiiiix  Ac 
(Treves).  If  diagnosed  it  may  be  reduced  by  iaflatiaa  wkh  air.  bet 
frequently  too  many  adhesions  are  present  for  thb  to  be 
and  laparoromy  with  cacision  of  the  masa  dboald  be  and 
the  results  are  said  to  be  very  encouraging. 

Compression  of  the  bowd  due  to  a  tninoar  or  bands  cstenal  to  Ae 
bowd  may  occasionally  give  rise  t9  obstiwctioa.  Aa 
operation  shouM  be  undertaken  for  the  esicisioB  of  the 
the  separation  of  adhesioos  and  release  of  the  bowd,  or  9  the 
intestines  are  much  matted  toRther  by  peritooitb  aa  jattwisd 
anastomosb  may  give  relief.  Obstmctioo  due  to  poralyds  of  tkr 
muscular  coat  of  the  intestine  has  been  described  (adhraaaaic  ob^ 
struction),  but  its  existence  b  a  subject  of  dispute.       (fL  L-  IL) 

niTESnifB  (Lat.  inUstimts,  internal,  usuaSy  hi  neuter  plsal 
intcfHna^  from  intus^  within)^  in  anatomy,  the  lower  part  of  the 
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alimentary  canal;  in '  man.  and  mammalt  divided  into  the 
smaller  intestine,  from  the  pylorus  to  the  iliocaecal  valve,  and 
the  larger,  reaching  from  the  caecum  and  colon  to.  the  end  of  the 
rectum.  The  word  is  frequently  applied  to  the  whole  of  the 
alimentary  canal  in  invertebrates    (See  Alimentary  Canal.) 

mrOZICATIOIf  (Lau  toxieuret  intoxiearef  to  smear  with  poison, 
icxicuM,  an  adaptation  of  Gr.  ro^ic^,  «c.  ^dppcucor,  a  poison 
smeared  on  arrows;  r6{or,  bow) ,  poisoning,  or  the  action  of  poisons, 
whether  of  drugs,  bacterial  products,  or  other  toxic  substances, 
and  hence  the  condition  resulting  from  such  poisoning,  particur 
lariy  the  disorder  of  the  nervous  system  produced  by  excessive 
drinking  of  alcohol  (see  Inebriety  and  Drunkenness). 

INTRA,  a  town  of  Piedmont,  Italy,  in  the  province  of  Novara, 
on  the  W.  shore  of  Lake  Maggiore,  685  ft.  above  sea-level,  •!»  m. 
N.  of  Arona  by  steamer.  Pop.  (1901)  6924.  It  is  situated 
between  two  torrents,  which  afford  water-power  for  cotton  and 
silk  mills,  hat  factories,  foundries,  tic;  these  chiefly  belong  to 
Swiss  proprietors,  who  have  fine  villas  with  beautiful  gardens. 
The  church  is  a  large  edifice  of  1 708-1751. 

IMTRADOS  (a  French  term,  Lat.  tnira,  within.  Ft,  das,  back), 
in  architecture,  the  under-curved  surface  or  soffit  of  an  arch 
iq.v.). 

IMTRAHSIGBIIT  (adopted  from  the  Fr.  intranstieani,  taken, 
through  the  Spanish  itUransigente,  from  the  Lat.  w,  not,  and 
iransiiere,  to  come  to  an  understanding),  one  whose  attitude  is 
that  of  an  irreconcilable.  The  term  is  used  chiefly  of  politicians 
of  an  advanced  type;  those  in  complete  antagonism  to  the 
existing  form  of  government;  but  is  tspedaUy  applied  on  the 
continent  of  Europe  to  members  of  legislatures  holding  extreme 
Radical  views.  In  this  sense  the  word  was  first  used  in  the 
political  troubles  whidi  arose  in  Spain  in  the  3rears  1873- 
1874.  Intransigentism  implies  an  attitude  of  uncompromising 
disagreement  with  political  opponents.  The  word  is  also  used 
non-politically,  in  the  sense  of  intractability  and  intolerance. 

INTRINSIC  (through  Fr.  intrinsiquef  from  Lat.  wlrinseau, 
inwardly;  inler,  within,  seeus,  following,  from  root  of  tegui, 
to  follow),  an  adjective  originally  applied  to  something  internal 
or  inside  another,  but  now  ordinarily  used  to  express  a  quality 
inherent  in  or  inseparable  from  a  person,  thing  or  abstract 
conception.  In  anatomy  the  term  is,  however,  still  used  of  a 
muscle  which  has  both  its  origin  and  insertion  in  the  organ  in 
which  it  is  fouiKL 

lllTROSPBCnON  (from  Lat.  UOrospkere,  to  look  within),  in 
psychology,  the  process  of  examining  the  operations  of  one's 
own  mind  with  a  view  to  discovering  the  laws  which  govern 
psychic  processes.  The  introspective  method  has  been  adopted 
by  psychologists  from  the  earliest  times,  more  especially  by 
Hobbes,  Locke,  Berkeley,  Hume,  and  English  psychologists  of 
the  earlier  schooL  It  possesses  the  advantage  that  the  individual 
has  fuller  knowledge  of  his  own  mind  than  that  of  any  other 
person,  and  is  able  therefore  to  observe  its  action  more  accurately 
under  systematic  tests.  On  the  other  hand  it  has  the  obvious 
weakness  that  in  the  total  content  of  the  psychic  state  under 
exanunation  there  roust  be  taken  into  account  the  conscious- 
ness that  the  test  is  in  progress.  This  consciousness  necessarily 
arouses  the  attention,  and  may  divert  it  to  such  an  extent  that 
the  test  as  such  has  little  value.  Such  psychological  problems 
as  those  connected  with  the  emotions  and  their  physical  con- 
comitants are  especially  defective  in  the  introspective  method; 
the  fact  that  one  is  looking  forward  to  a  shock  prepared  in 
advance  constitutes  at  once  an  abnormal  psychic  state,  just  as  a 
nervous  person's  heart  will  beat  faster  when  awaiting  a  doctor's 
diagnosis.  The  purely  introspective  method  has  of  course  always 
been  supplemented  by  the  comparison  of  similar  psychic  states 
in  other  persons,  and  in  modem  psycho-phjrsiology  it  is  of  com- 
pcaraiivdy  minor  importance. . 

See  PsvcROLOGY,  ArrsimoN,  Ac.;  a  dear  statement  will  be 
foood  in  G.  F.  Stout's  Mamual  of  PsyMoty  (1898),  L  14. 

OmnmNf  (from  Lat.  iniulri,  to  look  at),  in  philoaophy,  a 
term  applied  to  immediate  or  direct  apprehension..  The  truth 
at  a  theorem  in  geometry  is  demonstrated  by  a  jnore  or  less 
elaborate  series  of  aifumentf.   This  19  UPt  the  case,  according 


to  the  intuitionalist  school  of  philosophy,  with  the  apprehension 
of  universal  prindples,  which  present  themsdves  as  necessarily 
true  in  their  own  right,  without  any  sort  of  proof.  The  fact 
that  things  which  are  equal  to  the  same  things  are  equal  to 
one  another  is  apprehended  directly  or  immediately  without 
demonstration.  Similarly  in  ethics  the  intuitional  Khool  holds 
that  the  principles  of  right  and  wrong  are  immediately  appre- 
hended without  rderence  to  any  other  criterion  and  vrithout  any 
appeal  to  experience.  Ethical^intuitionalism  sometimes  goes  even 
farther,  and  holds  that  the*  conscience  when  faced  with  any 
particular  action  at  onioe  assigns  to  it  a  definite  moral  value. 
Such  a  view  presupposes  that  the  moral  quality  of  an  action 
has,  as  it  were,  concrete  reality  which  the  spedal  faculty  of 
conscience  immediatdy  recognizes,  much  in  the  same  way  as 
a'  barometer  records  atmospheric  pressure.  The  intuitionalist 
view  .is  attacked  mainly  on  the  ground  that  it  is  false  to  the 
facts  of  experience,  and  it  is  maintained  that  many  of  the  so- 
called  immediate  a  priori  judgments  are  in  point  of  fact  the  result 
of  forgotten  processes  of  reasoning,  and  therefore  a  posteriori. 
Minor  groimds  of  attack  are  found  in  the  difficulty  of  discovering 
in  certain  primitive  peoples  any  intuitive  conception. of  right 
and  wrong,  and  in  the  great  (tifferences  which  exist  between 
rodral  S3rstems  in  different  countries  and  ages. 

INULUf  (C4Hi^i)s,  in  chemistry,  a  starch-like  carhohydrate, 
known  also  as  alantin,  menyantldn,  dahlin,  synandirin  and 
sinistrin.  It  occurs  in  many  plants  of  the  large  genus  CMM^ntoe, 
to  which  the  eiicampane  (Lat.  inula)  belongs;  and  forms  a  white 
tasteless  powder,  qiaringly  soluble  in  cold  water,  very  soluble 
in  hot  water  and  insoluble  in  alcohoL  It  is  not  coloured  blue  by 
iodine;  and  it  reduces  ammoniacal  silver  and  gold  solutions, 
but  not  Fehling's  solution.  Heated  with  water  or  dilute  adds, 
it  is  converted  into  laevulose. 

INVAR,  an  alloy  of  nickd  and  sted,  characterised  by  an 
extremd/ small  coeffident  of  thermal  expansion;  it  is  specially 
useful  in  the  construction  of  pendultuns  and  of  geodetic  measuring 
apparatus,  in  fact,  in  all  mechanical  devices  where  it  is  an 
advantage  to  avoid  temperature  compensation.  The  name 
was  chosen  as  expreving  the  invariability  of  its  dimensions  with 
heat.   See  Clock;  Geoobsy.) 

INVARIABLB  PLANE,  in  odestial  mechanics  (see  Astionoiiy), 
that  plane  on  which  the  sum  of  the  moments  of  momentum  of  all 
the  bodies  which  make  up  a  system  is  a  maximum.  It  derives  its 
cdebrity  from  the  demonstration  by  Laplace  that  to  whatever 
mutual  actions  all  the  bodies  of  a  system  may  be  subjected,  the 
position  of  this  plane  remains  invariable. 

A  conception  of  it  may  be  reached  in  the  following  way.  Soppoae 
that  from  the  centre  of  gravity  of  the  solar  system  (uistead  of  wnidi 
we  may,  if  we  choose,  take  the  centre  of  the  sun),  lines  or  radii 
vectores  be  drawn  to  every  body  of  the  solar  system.  As  the  planet 
revolves  around  the  centre,  each  radius  vector  describes  a  surface 
of  which  the  area  swept  over  in  a  unit  of  time  measures  the  areal 
vdodty  of  the  planet.  The  constancy  of  this  velodty  in  the  case  of 
the  sun  and  a  single  planet  is  formulated  in  Kepler's  second  law. 
Next  pass  any  plane  tnrough  the  centre  of  motion  and  project  the 
area  just  defined  upon  that  plane.  We  shall  thus  have  a  projected 
areal  vek)city,  the  product  01  which  by  the  mass  of  the  planet  is  the 
moment  of  momentum  of  the  latter.  Form  this  product  for  evety 
body  or  mass  of  matter  in  the  system,  and  the  sum  of  the  moments  is 
then  invariable  whatever  be  the  direction  of  the  plane  of  j^rojection. 
In  the  case  of  a  single  body  revolving  around  the  sun  this  plane  is 
that  of  its  orbit,  when  all  the  bodies  of  the  system  are  taken  into 
account,  the  invariable  plane  is  a  certain  mean  among  the  planes  of 
all  the  orbits. 

In  the  case  of  the  solar  system  the  moment  of  Jupiter  b  so  pre- 
ponderant that  the  position  of  the  invariableplaoe  does  not  deviate 
much  from  that  of  the  orbit  of  Jupiter.  The  influence  of  Saturn 
comes  next  in  determining  it,  that  01  all  the  other  planets  is  much 
smaller.  The  latest  computation  of  the  position  of  this  plane  is  by 
T.  J.  J.  See,  whose  result  for  the  position  of  the  invariable  plane  is 
inclination  to  ecliptic  i"  35'  7''74t  longitude  of  node  on  ecliptic 
I06»  8*  4tf'»7  (Eq.  1850).  • 

INVENTORY  (post-class.  Lat»  inveniarium,  a  list  or  repertory, 
from  itnenire  to  find),  a  detailed  list,  schedule  or  enumeration 
in  writing,  of  goods  and  chattds,  credits  and  debts,  and  some- 
times also  of  lands  and  tenements. 

(i)  In  law,  perhaps  its  earliest,  and  certainty  its  most  important 
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use  has  been  in  connexion  irith  the  doctrine  of  "benefit  of 
inventory,"  derived  by  many  legal  systems  from  the  benefidum 
imetUttrU  of  Roman  law,  according  to  which  an  heir  might  enter 
on  his  ancestor's  inheritance  without  being  liable  for  the  debts 
attaching  to  it  or  to  the  claims  of  legatees  beyond  the  value — 
previously  ascertained  by  "inventory" — of  the  estate.  The 
benefit  of  inventory  exista  in  Scots  law,  in  France  (binifice 
d^in9entaire)f  in  Italy,  Mauritius  (Ciml  Code,  Art.  774),  Quebec 
{Cvnl  Code,  Art.  660),  St  Luda  {Ciga  Code,  Art.  585),  Loni&ana 
{CvvU  Code,  Arts.  X025  et  seq.),  and  under  the  Roman  Dutch 
law  in  Ceylon.  In  South  Africa  benefit  of  inventory  is  super- 
seded by  local  legislation. 

(il)  In  many  systems  of  law,  the  duty  is  imposed  on  executors 
and  administrators  of  making  an  "  inventory  "  of  the  estate  of 
the  testator  or  intestate,  in  order  to  secure  the  property  to  the 
persons  entitled  to  it.  In  England  this  duty  was  created  by 
statute  in  1529.  In  modem  practice  an  inventory  is  not  made 
unless  called  for,  but  the  court  may  order  it  ex  officio,  and  will 
do  so  on  the  application  of  any  really  interested  party.  Similar 
provisions  for  an  inventory  of  the  estate  of  deceased  persons  are 
made  in  Scots  law  (Probate  and  Legacy  Duties  Act  x8o8  (s.  38), 
and  Executors  (Scotland)  Act  xgoo  (s.  5),  and  in  most  of  the 
British  colonies.  In  Scotland,  prior  to  the  Finance  Act  2894 
(which  imposed  a  tax,  called  "estate  duty,"  on  the  principal 
value  of  all  property,  heritable  or  movable,  passing  on  death),  the 
stamp  duty  on  movable  property  was  termed  "  inventory  duty." 

In  the  United  States,  the  duty  of  preparing  an  inventory  b  gener- 
ally imposed  on  executors  and  aaministratora;  tee  Kent,  Com- 
mentaries  oh  American  Law  (new  ed.,  1806),  ti.  414,  415;  and  cf. 
Gen.  Stats,  of  Connecticut,  1888,  s.  578;  New  York  Suta.  a.  3714; 
New  Jersey  (Orphans  Court,  s.  58). 

'  (iii.)  An  analogous  duty  <^  preparing  an  "inventory"  is 
imposed  in  many  countries  on  guardians  and  curators.  In 
Scotland  judicial  factors  are  charged  with  a  similar  statutory  duty 
(Act  of  Sederunt,  Nov.  asth,  1857,  under  the  Bankruptcy 
(Scotland)  Act  1856)  as  regards  the  estate  of  insolvent  debtors. 

(iv.)  In  Scots  law,  the  term  "  inventory  "  is  also  applied  to  a 
list  of  documents  made  up  for  any  purpose,  e.g.  the  imentory 
of  process  or  the  inteni4fry  of  documents,  in  an  action,  and  the 
inventory  of  tiUe-deeds  produced  on  a  judicial  sale  of  lands. 

(v.)  In  En^and  an  "inventory"  of  the  personal  chattels 
comprised  in  the  security  is  required  to  be  annexed  to  a  bill  of 
sale  (Bills  of  Sale  Act  1882,  s.  5).    See  also  Executoxs  and 

AOMimSTKATOBS. 

INVERARAY,  a  royal  and  municipal  burgh,  the  county  town 
of  Argyllshire,  Scotland.  Pop.  (1901)  X369.  It  lies  on  the 
southern  shore  of  a  bay,  where  the  river  Aray  enters  Loch  Fyne, 
40  m.  directly  N.W.  of  Glasgow,  and  85  m.  by  water.  The  town 
consists  of  one  street  running  east  and  west,  and  a  row  of  houses 
facing  the  bay.  Near  the  church  stands  an  obelisk  in  memory 
of  the  Campbells  who  wero  hanged,  untried,  for  their  share  in  the 
Argyll  expedition  of  1685  ^  cocuiexion  with  the  duke  of  Mon- 
mouth's rebellion.  The  ancient  market-cross,  8  ft.  high,  sup- 
posed to  have  been  brought  from  lona  in  1472,  is  a  beautiful 
specimen  of  the  Scottish  sculptured  stones,  llie  chief  industry 
b  the  herring  fishery,  the  herring  of  Loch  Fyne  being  celebrated. 
The  town  originally  stood  on  the  north  side  of  the  bay,  clustering 
round  the  ancient  baronial  hold,  attributed  to  Sir  Colin  Campbell 
of  Lochow,  "  the  Singular,"  who  flourished  at  the  end  of  the 
Z4th  century,  but  it  was  removed  to  its  present  site  in  the 
middle  of  the  i8th  century.  Inveraray  was  erected  into  a  burgh 
of  barony  in  147a;  and  Charies  I.,  while  a  prisoner  in  Carisbrooke 
Castle,  raised  it  to  a  royal  burgh  in  1648.  Much  has  been  done 
for  it  by  the  ducal  house  of  Ar^ll,  whose  seat,  Inveraray  Castle, 
is  about  X  m.  from  the  town.  TMs  handsome  square  structure, 
built  between  1744  and  1761  from  designs  by  Robert  Adam, 
consists  of  two  storeys,  with  a  round  overtopping  tower  at  each 
comer.  Some  fine  tapestry  and  valuable  relics  were  destroyed 
by  fire  in  1877,  but  the  damage  to  the  castle  was  repaired  in 
z88o.  The  earls  and  dukes  of  Argyll  were  great  planters  of 
trees — mainly  larch,^  spruce,  silver  fir  and  New  England  pines — 
and  their  estates  around  Inveraray  are  consequently  among 


the  most  luxuriantly  wooded  tn  the  Rl^ilaiids.  Dntqoekk, 
a  findy  timbered  conical  hSl  about  900  ft.  hi|^  mdjfoatk  the 
castle  on  the  north  and  is  a  picturesque  landmark. 

INVBRCARGILL,  the  chief  town  of  Southland  oouaty,  Socth 
Island,  New  Zealand,  139  m.  by  rail  S.W.  by  W.  frook  DnaedB. 
Pop.  (1906)  7299.  It  lies  on  a  deep  estuaiy  of  the  soatli  coast 
named  New  River  Harbour,  which  receives  several  straoH 
famous  for  trout-fishing.  It  is  the  centre  of  the  larfe  graasg 
and  farming  district  <A  Southland ;  and  has  a  number  of  factoriev 
including  breweries,  foundries,  woollen  miDs  and  tinber-woits. 
The  pUm  of  the  town  is  rectangular,  with  wide  streets;  and  there 
is  a  fine  open  reserve.  The  harboiir  is  deep  and  well  sbehecd, 
but  the  greater  part  of  the  trade  passes  through  the  nnghbowi^ 
Bluff  Harbour,  on  which  is  Campbdltown,  17  m.  S.  of  lavercargi!! 
by  raiL  Bluff  Harbour  b  the  port  of  call  and  depaittne  for 
steamers  for  Melbourne  and  HobarL  Exports  are  wool,  prcKrved 
meat  and  timber.  The  district  of  Soathiand  was  surveyed  ia 
184Z,  but  was  reported  unfavourable,  and  settkmcat  was 
delayed  till  1857.  Southland  was  a  separate  provinGe  between 
i860  and  X870,  but,  failing  financially  as  such,  rejoiacd  tlse 
parent  province  of  Otago.  InvercargtU  became  a  mmudpaMy 
in  1871,  and  there  are  five  suburban  municipalities.  Tbe  tow 
is  the  regular  starting-point  of  a  journey  to  the  fanoiBs  hka 
Wakatipu  and  Te  Anau,  which  are  approached  by  laiL 

INVTOBLL,  a  town  of  Gough  county,  New  Sonth  Wales. 
Australia,  on  the  Madntyre  river,  341  m.  N.  of  Sydney,  whh 
which  it  is  connected  by  raiL  Pop.  (x90x)  3293.  It  is  the  centre 
of  a  prosperous  agricultural  district  producing,  diiefly,  wheat 
and  maize;  the  vine  is  also  largely  grown  and  ezodleat  wine  is 
made.  Silver,  tin  and  diamond  mines  are  worked  neao'  tbe  town. 
Inverell  became  a  municipality  in  x87a. 

INVBRKEITHINO,  a  royal  and  police  bnr^  of  TBtsSkae, 
Scotland.  Pop.  (1901)  X676.  It  is  situated  on  an  inner  bay  of 
the  shore  of  the  Firth  of  Forth,  3)  m.  SJS.  of  DonfenidiBe  aad 
13I  m.  N.W.  of  Edinbui^  by  the  North  Brxtisli  lailwtay.  via 
the  Forth  Bridge.  The  chief  industries  are  tanning,  tftiplmntliag. 
milling,  paper-making,  rope-making  and  brid^-BoakiBC.  Wkk 
Stirling,  Dunfermline,  Culroes  and  (^ueensfeny,  Inverkcithiag 
returns  one  member  to  parliament  (the  Stirling 
It  received  its  charter  from  David  L  St  Petcr^i, 
chureh,  dates  from  the  xath  century,  but  having  bees  mteasif 
destroyed  by  fire  was  rebuilt  in  1826  in  tiie,  Gothic  style,  the 
andent  tower,  however,  bong  preserved.  Sir  Samnd  Grcig.  the 
father  of  the  Russian  navy  and  deiignrr  of  the  fortxficBiias  it 
Cronstadt,  was  bom  at  Inverketthmg  in  173$.  Abont  faaH-way 
towards  Dunfermline  the  battle  of  Inverkcithing  or  Pkieawie 
took  plac»  on  the  20th  of  July  X650,  when  Cromwefl^  fMoes 
defeated  the  Royalists.  A  mOe  and  a  half  to  tbe  novth  fas 
North  Queensfexry  (pop.  594),  the  first  railway  statioai  am  tbe 
north  side  of  the  Forth  Bridge.  A  little  to  tiie  west  lies  the  bay 
of  St  Margaret's  Hope,  whidi  in  1903  was  acquoed  by  the 
government  as  the  ste  for  the  naval  base  of  Rosyth,  no 
from  the  neighbouring  ruined  castle  of  Rosyth,  once  tbe 
of  Qacen  Margaret,  wife  oi  Malcolm  Canxnore^  On  tbe 
side  of  the  Forth  Bridge,  in  the  fairway,  lies  tbe  rocky  idet  el 
BiXAR  with  a  lighthouse,  and  immediatdy  to  tbe  east  is  tbe 
island  of  Inchcarvie  (Gaelic,  "the  roo^  islaiMi*0.  «Uch 
once  contained  a  castle  used  as  a  State  praon,  the  rains  of  whicb 
were  removed  to  make  way  for  one  of  tbe  picn  of  tbe  Forth 
Bridge. 

INVERNBSS,  a  royal,  municipal  axid  poBce  bux^  seaport 
and  county  town  of  Invemess-diire,  Scotland,  ^ip.  (xSc:' 
X9»303;  (x9ox)  ax,a38.  It  lies  on  both  banks,  tbon^  priacipaSy 
on  the  rif^t,  of  the  Ness;  and  b  xi8  m.  N  of  Piertb  by  the 
Highland  railway.  Owing  to  its  idtuation  at  the  nortb  tji'*ini 
extremity  of  Glen  More,  the  beauty  of  its  eavirosoBCBt  and 
its  fine  buildings,  it  b  hdd  to  be  the  capital  of  tbe  HigblanA; 
and  throughout  the  summer  it  b  the  headquarters  of  an  iim^uw 
tourbt  traffic.  The  present  castle,  desi^ied  by  WiBiam  Ban 
(i  789-1870),  dates  from  1835,  and  b  a  pictorcaqae  stnxtsTC 
effectively  pUced  on  a  hOl  by  the  river's  aide;  it  oowtaim  liw 
court  and  county  ofi&pet.   Of  tbe  cbwcbcSi  the  Higb  «r  Fariib 
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drarch  luis  a  squire  tower  sdnnounted  with  a  steeple,  containing 
one  of  the  bells  which  Cromwell  removed  from  Fortrose  cathedral. 
On  the  left  bank  of  the  river  stands  St  Andrew's  Episcopal 
Cathedral,  in  the  Decorated  Gothic,  erected  in  18^  from  designs 
by  Dr  Alexander  Ross.  Among  the  schools  are  the  High  School, 
the  collegiate  school,  the  school  of  science  and  art,  and  the  Royal 
Academy,  incorporated  by  royal  charter  in  1793.  Other  public 
buildings  are  the  museum,  public  library,  observatory,  the 
northern  infirmary,  the  district  asylum,  an  Imposing  structure 
at  the  base  of  Dunatn  Hill  (940  ft.),  the  Northern  Counties 
Blind  Institute,  the  Highland  Orphanage  and  the  Town  Hall, 
opened  in  xSSs.  In  front  of  the  last  stands  the  Forbes  Memorial 
Fountain,  and  near  it  is  the  old  town  cross  of  2685,  at  the  foot 
of  which,  i«otected  since  the  great  fire  of  14x1,  is  the  lozenge- 
shaped  stone  called  Clach-na-Cuda!n  (Stone  of  the  Ttibs),  from 
its  having  served  as  a  resting-place  for  women  carrying  water 
from  the  river.  The  old  gaol  spire,  slightly  twisted  by  the 
earthquake  of  x8x6,  serves  as  a  belfry  for  the  town  dock.  Half 
a  mile  to  the  west  of  the  Ness  is  the  hill  of  Toronahurich  (Gaelic, 
*'  The  HiU  of  the  Fairies  "),  upon  which  is  one  of  the  most 
beautifully-situated  cemeteries  in  Great  Britain.  The  open 
spaces  in  the  town  include  Victoria  park.  Maggot  Green  and  the 
ground  where  the  Northern  Meeting— the  most  important 
athletic  gathering  in  Scotland — is  held  at  the  end  of  September. 
Inverness  is  the  great  distributing  centre  for  the  Highlands. 
Its  industries,  however,  are  xkot  extensive,  and  consist  mainly 
of  tweed  (tartan)  manufactures,  brewing,  distilling,  tanning, 
soap  and  candle-making;  there  are  also  nurseries,  iron-foundries, 
taw-mitb,  granite  works,  and  the  shops  of  the  Highland  Railway 
Company.  There  is  some  shipbuilding  and  a  considerable 
trade  with  Aberdeen,  Leith,  London  and  the  east  coast  generally, 
and  by  means  of  the  Caledonian  Canal  with  Glasgow,  Liverpool 
and  Ireland.  The  Caledonian  Canal  passes  within  i  m.  of  the 
town  on  its  western  side.  In  Muirtown  Basin  are  wharves  for 
the  loading  and  unloading  of  vessels,  and  at  Clachnaharry  the 
Canal  enters  Beauly  Firth.  There  is  Uttle  anchorage  in  the  Ness, 
but  at  Kessock  on  the  left  bank  of  the  river-mouth,  where  there 
are  piers,  a  breakwater  and  a  coastguard  station,  there  are 
several  acres  of  deep  water.  The  river  at  Inverness  is  crossed  by 
four  bridges,  two  of  them  for  pedestrians  only,  and  a  railway 
viaduct.  The  town,  which  is  governed  l^  a  provost,  bailies 
and  councfl,  unites  with  Forres,  Fortrose  and  Nairn  O^vemess 
Burghs)  in  sending  one  member  to  paritamenL 

Inverness  was  one  of  the  chief  strongholds  of  the  Picts,  and  in 
565  was  visited  by  Cdumba  with  the  intention  of  converting 
the  Pictish  king  Brude,  who  is  supposed  to  have  resided  in  the 
vitrified  fort  on  Craig  Phadrick  (550  ft.),  1}  m.  W.  of  the  town. 
The  castle  is  said  to  have  been  built  by  Malcolm  C^aimiore,  after 
be  had  razed  to  the  ground  the  castle  in  which  Macbeth  according 
to  tradition  murdered  Duncan,  and  which  stood  on  a  hill  }  m. 
to  the  north-east.  William  the  Lion  (d.  1214)  granted  the  town 
four  charters,  by  one  of  which  it  was  created  a  royal  burgh. 
Of  the  Dominican  abbey  founded  by  Alexander  lU.  in  1233 
hardly  a  trace  remains.  On  his  way  to  the  battle  of  Harlaw  in 
14 1 1  Donald  of  the  Isles  burned  the  town,  and  sixteen  years 
later  James  I.  held  a  pariiament  in  the  castle  to  which  the 
northern  chieftains  were  summoned,  of  whom  three  were  executed 
for  asserting  an  independent  sovereignty.  In  1563,  during  the 
progress  undertaken  to  suppress  Huntly's  insurrection,  (2ueen 
Mary  was  denied  admittance  into  the  castle  by  the  governor, 
who  belonged  to  the  earl's  faction,  and  whom  she  afterwards 
therefor  caused  to  be  hanged.  The  house  in  which  she  lived 
meanwhile  stands  in  Bridge  Street.  Beyond  the  northern  limits 
of  the  town  Cromwell  built  a  fort  capable  of  accommodating 
1000  men,  but  with  the  exception  of  a  portion  of  the  ramparts 
it  was  demolished  at  the  Restoratk>n.  *  In  1715  the  Jacobites 
occupied  the  royal  fortress  as  barracks,  and  In  1746  they  blew 
it  up^ 

INVBRinSS-SHIRBi  a  highland  county  of  Scotland,  bounded 
N.  by  Ross  and  Cromarty,  and  the  Beauly  and  Moray  Firths, 
N.E.  by  the  shires  of  Nairn  and  Elgin,  E.  by  Banff  and  Aberdeen 
•hires,  SX  by  Perthshire,  S.  by  Argyllshire  and  W.  by  the 


Atlantic.  It  includes  the  Outer  Hebrides  south  of  the  northern 
boundary  of  Harris,  and  several  of  the  Inner  Hebrides  (see 
Hebrides)  and  is  the  largest  shire  in  Scotland.  It  occupies 
an  area  of  2,695,037  acres,  or  4311  sq.  m.,  of  which  more  than 
one-third  belongs  to  the  islands.  The  county  comprises  the 
districts  of  Moidart,  Arisaig  and  Morar  in  the  S.W.,  Kpoydart 
in  the  W.,  Lochaber  in  the  S.,  Badenoch  in  the  S.E.  and  the 
Aird  in  the  N.  Excepting  comparatively  small  and  fertile 
tracts  in  the  N.  on  both  sides  of  the  river  Ness,  in  several  of  the 
glens  and  on  the  shores  of  some  of  the  sea  lochs,  the  county  is 
wild  and  mountainous  in  the  extreme  and  characterised  by 
beautiful  and  in  certain  respects  sublime  scenery.  There  are 
more  than  fifty  mountains  exceeding  3000  ft.  in  height,  among 
them  Ben  Nevis  (4406),  the  high^t  mountain  in  the  British 
Isles,  the  extraordinary  assemblage  of  peaks  forming  the  Monadh- 
liadh  mountains  in  the  S.E.,  Ben  Alder  (3757)  in  the  S.,  and  the 
grand  group  of  the  Cairngorms  on  the  coi&ies  of  the  shires  of 
Aberdeen  and  Banff. 

In  the  north-west  the  Beauly  river  (16  m.  long)  is  formed  by 
the  confluence  of  the  Farxar  and  the  Glass.  The  Enrich  (x8  m.), 
rising  in  Loch-nan-Eun,  takes  a  north-easterly  direction  for 
several  miles,  and  then  flowing  due  east  falls  into  Loch  Ness, 
just  beyond  Drumnadrochit,  close  to  the  ruined  keep  of  Castle 
Urquhart.  The  Ness  (7  m.),  a  fine  stream  for  its  length,  emerges 
from  Loch  Dochfour  and  enters  the  sea  to  the  north  of  Inverness* 
The  Moriston  (x9  m.),  flows  out  of  Loch  Qunie,  and  pursuing  a 
course  E.  by  N.E.  falls  into  Loch  Ness  4  m.  south  of  Meslfour- 
vounie  (2284  ft.)  on  the  western  shore  opposite  Foyers.  The 
Lochy  (9  m.),  issuing  from  the  loch  of  that  name,  runs  paralld 
with  the  Caledonian  Canal  and  enters  Loch  linnhe  at  Fort 
William.  The  Spean  (18  m.),  flowing  westwards  from  Loch 
Laggan,  Joins  the  Lochy  as  it  leaves  Loch  Lochy.  The  Nevis 
(i  3  m.),  rising  at  the  back  of  Ben  Nevis,  flows  round  the  southern 
base  <^  the  mountain  and  then  running  north-westwards  enters 
Loch  Linnhe  at  Fort  William.  The  Leven  (x2  m.),  draining  a 
series  of  small  lochs  to  the  north-west  of  Rannoch,  flows  westward 
to  Loch  Leven,  forming  during  its  course  the  boundary  between 
the  shires  of  Inverness  and  Argyll.  The  Dulnain  (38  m.),  rising 
in  the  Monadhliath  Mountains,  flows  north-eastwards  and  enters 
the  Spey  near  Grantown,  falling  in  its  course  nearly  soooiL 
The  Truini  (15I  ul),  rising  dose  to  the  Perthshire  frontier, 
flows  N.N.E.  into  the  Spey.  Three  great  rivers  spring  in  Inver- 
ness-shire, but  finish  their  course  in  other  counties.  These  are 
the  Spey,  which  for  the  first  60  m.  of  its  course  belongs  to  the 
shire;  the  Findhom  (70  m.),  rising  in  the  Monadhliath  Moun- 
tains a  few  miles  N.W.  of  the  source  of  the  Dulnain;  and  the 
Nairn  (38  m.),  rising  within  a  few  miles  of  Loch  Farraline. 
The  two  falls  of  Foyers— the  upper  of  40  ft.,  the  lower  of  165  ft,-* 
are  celebrated  for  their  beauty,  but  their  volume  b  affected, 
especially  in  drought,  by  the  withdrawal  of  water  for  the  works  of 
the  British  Aluminium  Company,  which  are  driven  by  dectric 
power  derived  from  the  river  Foyers,  the  intake  being  situated 
above  the  falls.  Other  noted  falls  are  Moral  on  the  Enrick  and 
Kilmorack  on  the  Beauly. 

The  number  of  hill  tarns  and  little  lakes  is  very  great,  con- 
siderably more  than  aoo  being  named.  Loch  Ness,. the  most 
beautiful  and  best  known  of  the  Urger  lakes,  is  22}  m.  long, 
li  m. broad  at  its  widest  point  (Urquhart  Bay),  has  a  drainage 
area  of  696  m.,  and,  owing  to  its  vast  depth  (751  ft.),  uniformity 
of  temperature,  and  continual  movement  of  its  waters,  never 
freezes.  It  is  the  largest  body  of  fresh  water  in  Great  Britain, 
and  forms  part  of  the  scheme  of  the  Caledonian  Canal.  A  few 
miles  S.W.  is  Loch  Oich  (4  m.  long),  also  utilized  for  the  purposes 
of  the  Canal,  which  reaches  its  summit  level  (105  ft.)  in  this  lake. 
To  the  S.W.  of  it  is  Loch  Lochy  (9)  m.),  which  is  also  a  portion  of 
the  Canal.  Loch  Arkatg  (z2  m.)  lies  in  the  country  of  the 
Camerons,  Achnacarry  House,  the  seat  of  Lochiel,  the  chief  of 
the  dan,  being  situated  on  the  river  Arkaig  near  the  point  where 
it  issues  from  the  lake.  The  old  castle  was  burnt  down  by  the 
duke  of  Cumberland,  but  a  few  ruins  remain.  After  Culloden 
Prince  Charles  Edward  found  shelter  in  a  cave  in  the  *'  Black 
Mile,"  as  the  road  between  Lochs  Arkaig  «od  Lochy  is  called. 
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Loch  Quoicb  (6  m.)  lies  N.  by  W.  of  Loch  Arkaig,  and  Loch 
Garry  (4)  m.)  a  few  miles  to  the  N.  £. ;  Loch  Morar  ( 1 1}  ul  long 
by  li  broad)  is  only  about  600  yds.  from  the  sea,  to  which  it 
drains  by  the  river  Morar,  which  falls  over  a  rocky  barrier,  at  the 
foot  of  which  is  a  famous  salmon  pool.  The  loch  is  X017  ft. 
deep  and  is  thus  the  deepest  lake  in  the  United  Kingdom. 
It  contains  several  islands,  on  one  of  which  Lord  Lovat  was 
captured  in  1746.  Loch  Laggan  (7  m.)  and  Loch  Treig  (5}  m.)  in 
the  south  of  the  county  are  both  finely  situated  in  the  midst 
of  natural  forests.  The  principal  salt-water  lochs  on  the  Atlantic 
seaboard  are  Loch  Houm  (**  Hell's  Lake,"  so  named  from  the 
wild  precipices  rising  sheer  from  the  water),  running  inland  for 
14  m.  from  the  Somid  of  Sleat  and  separating  Glenelg  from 
Knoydart;  and  Loch  Nevis  (14  m.),  a  few  mUes  farther  south. 

The  parallel  roads  of  Glen  Roy,  a  g^sn  with  a  north-easteriy 
tosouth-westerly  trend,  a  few  miles  east  of  Loch  Lochy,  presented 
a  problem  that  long  ezerdsed  the  minds  of  geologists.  At 
heights  of  x  148  ft.,  1067  ft.  and  835  f L,  there  run  uninterruptedly 
along  each  side  of  the  glen  terraces  of  a  width  varying  from 
3  to  30  ft.  Local  tradition  ascribes  them  to  the  Ossianic  heroes, 
and  John  Playfair  (i  748-1819)  argued  that  they  were  aqueducts. 
The  fact  that  they  occur  also  in  the  neighbouring  Glen  Gloy  and 
Glen  Spean,  however,  disposes  of  an  artificial  origin.  John 
MacCuUoch  (1773-1835)  propounded  the  theory  that  they  were 
lacustrine  and  not  marine,  and  Agassiz  followed  him  with  the 
suggestion  that  the  water  had  been  held  up  by  a  barrier  of 
glader  ice.  This  view  is  now  generally  accepted,  and  the  roads 
may  therefore  be  regarded  as  the  gently  sloping  banks  of  lakes 
dammed  up  by  glader  ice.  Glen  More-nan- Albin,  or  the  Great 
Glen,  is  a  vast "  fault,"  or  dislocation,  63  m.  in  length,  through 
which  Thomas  Telford  constructed  (1804-1822)  the  Caledonian 
Canal  connecting  Loch  Linnhe  and  the  Moray  Firth.  Glen 
More  is  said  to  be  liable  to  shocks  of  earthquake,  and  Loch 
Kess  was  violently  agiuted  at  the  time  of  the  great  Lisbon 
earthtiuake  (1755)* 

I  Among  the  glens  renowned  for  beauty  are  Gloi  Urquhart 
and  Glen  Moriston  to  the  west  of  Loch  Ness,  Glen  Feshie  in  the 
east,  and  Glen  Nevis  at  the  southern  base  of  Ben  Nevis.  Glen 
Garry,  to  the  west  of  Loch  Oich,  gave  its  name  to  the  well-known 
cap  or  "  bonnet  "  worn  both  in  the  HighUmds  and  Lowlands. 
In  Glen  Finnan,  at  the  head  of  Loch  Shiel,  Prince  Charies 
Edward  raised  his  standard  in  1745,  an  incident  commemorated 
by  1^  monument  erected  in  18x5  by  Alexander  Macdonald  of 
Glenaladale.  The  great  straths  or  valleys  are  in  the  north  and 
cast,  the  chief  among  them  being  Strathfanar,  Strathglass 
and  Strathnaim,  and  the  heads  of  Stratheam  and  Strathsp^. 

Geology. — ^Almost  the  entire  area  of  this  county  it  occupied  bv  the 
nger  Highland  schists  and  metamorphic  rocks.  East  of  Loch 
:ht  and  the  rivers  Traim  and  Spey  as  far  as  Airemore  and  between 
there  and  Duthel  there  are  ^uartzites  and  quartsoae  schists;  on  the 
remaining  area  the  various  lands  of  schistOK  and  gneissose  rock  have 
hardly  Uxn  worked  out  in  detail.  Granite  masses  occur  in  numerous 
isolated  patches;  the  lar^gest  is  on  the  eastern  boundary  and  includes 
the  flanks  of  Cairn  Gorm,  Cairn  Toul.  Braeriach,  Cam  Ban  and 
Meall  Tisnail.  Other  smaller  ones  are  found  at  Ben  Nevis,  where  the 
lower  part  of  the  mountain  is  Kranite,  the  upper  part  porphyritic 
felsite;  between  Moy  and  Ben  Buidhe  Mhor;  E.  ol  Foyers,  includ- 
ing Whitebridge,  Aoerchalder  apd  Loch  Farraline;  at  Ben  Alder. 
Vi^  of  Loch  Ericht  and  another  between  that  loch  and  the  river 
Pattack;  at  Banavie  on  the  W.  of  the  river  Lochy;  around  the 
upper  end  of  Loch  Clunie  and  at  several  other  places.  The  diorittc 
mass  of  Rannoch  Moor  just  enters  this  county  oetween  Loch  Ericht 
and  Loch  Ossian. 

The  Old  Red  Sandstone  extends  into  this  county  from  Nairn 
through  Cullodcn  Moor  past  Inverness  and  down  Loch  Ness  to  a 
point  south  of  Fovers;  it  occurs  also  on  the  south'-east  side  of  Loch 
Oich,  and  arouncf  Beauly,  where  it  forms  the  falls  of  Kilmorach. 
These  rocks  con»st  at  the  base  of  coarse  breccias  and  conglomerates 
passing  upwards  into  chocolate-coloured  sandstone  and  nags,  with 
the  shaiy  series  containing  limestone  nodules  known  as  the  bsh  bed 
from  the  abundance  and  importance  of  its  fossil  contents;  it  h  well 
exposed  in  the  Big  Bum  ana  near  Loch  Ashic.  At  a  higher  horizon 
come  more  purple  flaes^and  erits.  The  Great  Glen  which  traverses 
the  county  is  an  ola  line  of  earth  fracture  along  which  displace- 
ments have  been  produced  during  more  than  one  geological  period. 
Roches  moutonnees,  glacial  stnations  and  moraines  and  other 
evidences  of  the  great  Ice  age  are  abundant,  besides  the  parallel 
roadi  of  Glen  Roy  to  which  allusion  has  already  been  made.   The 
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lowest  of  these  terraces  is  pftHonged  mto  GIco  Sipeani. 
places  on  the  coasts  the  remains  of  old  marine  terraa 
It.  and  25  ft.  above  the  sea. 

Of  the  small  isles  belonging  to  Inverness-shire  those  of  ttmm  nad 
Eigg  are  of  the  greatest  interest.  The  nortbcm  part  of  Rna  b : 
af^orridonian  rocks,  shales  below  and  red  sandstci 
altogether  over  10,000  ft.  are  visible.  These  rocks  hai 
thrttstiag  and  the  shales  are  thus  made  in  places  to  ovrrfie  the 
stones.  A  few  patches  of  Torridooian  occur  in  the  south.  Tercz-y 
peridotites  in  lacoolitic  masses  cover  a  lam  area  in  the  sooth  ol  the 
island  and  form  the  highest  ground.  These  are  pcaetxmted  by 
eucrites  and  gabbras,  fotMnred  later  bygranites:  ana  the  whole  bos 
been  subseciuently  crashed  into  a  complex  gaeisaose  mass.  S:.' 
later,  dolerite  sills  and  sheets  and  <fikcs  of  granophyre  aad  qvans 
felsite  followed  in  the  same  re^oo.  Etgg  is  mainly  hnk.  of  grrsi 
basaStic  lava  flows  with  intrusioos  of  doleritic  rocks;  daeK  «cre 
succeeded  by  more  add  intnuaons,  and  again  by  a  asore  banc  serin 
of  dikes,  ntchstooes  occur  among  the  later  rocks^  The  Snn-  is 
capped  by  a  thick  intrusion  of  pitchstone.  Jurassic  rocks,  '^ t****^ 
the  Estuarine  Lower  Oolite  sandstones,  shales  and  BiatstKims  aad 
Middle  Oolite  Oxfordian  rocks  are  found  in  the  north  of  tfas  iaiMrid: 
there  is  alsoa  small  trace  of  Upper  Cretaoeons  sandnionr^  Caasa. 
Sanday  and  Muck  are  almost  wholly  basaltic;  a  soall  patch  ti 
Iiuassic  occurs  on  the  south  of  the  last-named  hiaad.  (See  also 

5KYB.) 

Paresis  amd  Pasma. — ^Deer  forests  occapy  an  rwamiww  arca, 
particulariy  in  the  west,  in  the  centre,  in  the  south  and  aoatb-eKt 
and  in  Skye.  From  the  number  of  trees  found  in  peat  bog^ 
the  county  must  once  have  been  thickly  covered  with  wood. 
Stiathqiey  is  still  cdebrated  for  its  forests,  aad  the  sat  oral 
woods  on  Loch  Aritaig,  inGlenGany.Gkn  MmrkiMi  Str^iii^^.^ 
and  Strathfairar,  and  at  the  head  of  Loch  Shcil,  are  extensile. 
The  forestsoonsist  chiefly  of  oak,  Scotch  fir,  birch,  ash,  mcMmtaia- 
ash  (rowan),  holly,  dm,  hazel  and  Scots  poplar,  bat  there  tit 
also  great  plantations  of  larch,  spruce,  silver  fir,  beech  aoMl  plane. 
Part  t>f  the  ancient  Caledonian  forest  extends  for  srvcEal  nues 
near  the  Perthshire  boondaiy.  Red  and  roe  deer,  the  A^xre 
and  common  hare,  black  game  and  ptarmigan,  gnnae  aad 
pheasant  abound  on  the  moors  and  woodlands.  Fojses  aad 
wild  cats  occur,  and  otters  are  met  with  in  the  lakes  and  streass. 
There  are  also  ea^es,  hawks  and  owls,  while  great  flot^  ei 
waterfowl,  particulariy  swans,  resort  to  Loch  loch  and  othff 
lakes  in  Badenoch.  Many  of  the  rivers  and  scvcta]  of  the  iocis 
abound  with  salmon  and  trout,  the  salmon  fisheries  of  the 
Beauly,  Ness  and  Lochy  yielding  a  substantial  retana. 

GimaU  amd  Agriadimrt. — Rain  is  heavy  and  freqaent  in  the 
mountains,  but  slighter  towards  the  northern  coast;  the  £a£ 
for  the  year  varying  from  73*17  in.  at  Fort  William  to  aZ'^1  ^ 
at  Fort  Augustus,  and  36*53  in.  at  Inverness^  The  meaa 
temperature  for  the  year  Is  47*2*F„  for  January  38-5^  oad  for 
August  38^  Although  since  185a  the  cultivated 
increased  greatly,  actually  the  percentage  of  laad 
is  still  smalL  The  Aird  and  Beauly  distrkts,  some  of  the  stra:bs 
and  several  of  the  glens  are  fertile.  Oats  are  the  predooiBar: 
crop,  barley  is  grown  (mostly  for  the  distilleries),  but  the  vhfax 
acreage  is  trifling.  Of  green  crops  turnips  do  weB  in  certaji 
districts,  artificial  ihanures  being  eztensivdy  used.  Im  t>:^ 
quarters  where  the  sofl  is  dry,  potatoes  are  successfoBy  rased 
An  immense  number  of  the  holdings  are  ciof  ta  averag^ag  5  sera 
or  under.  About  50%  are  between  5  acres  and  50;  bm  few  «^ 
above  501  The  operations  of  the  Croften'  ComraissMm  (iS>: ' 
have  been  beneficial  in  a  variety  of  ways.  Not  only  have  res ta^ 
been  reduced  considerably  and  arrears  canccfied,  but  the 
increased  sense  of  security  resulting  from  the  gnntmg  of  Ur 
rentals,  fixity  of  tenure  and  compensation  for  disturlwDce  ku 
induced  tenants  to  reclaim  waste  Und»  to  enlaise  their  holdrcs 
and  to  apply  themselves  more  thriftily  and  with  greater  cntcffr:< 
and  intelligence  to  the  development  of  their  farms.  Oft  tV? 
large  holdings  the  most  modem  methods  of  hmhandry  a.-* 
followed,  the  farm  buildhigs  are  excellent  and  the  iniplerKc:& 
up-to-date.  The  hills  furnish  good  pastures.  The  Hocks  «^' 
sheep  are  exceptionally  heavy,  the  chief  varieties  <»  the  opiar^ 
being  Cheviots  and  black-faced  and  in  some  of  the  lower  distn .:« 
Lcicesters  and  half-breeds.  Of  the  cattle  the  principial  brer^  3 
the  Highland,  the  largest  and  best  herds  of  which  are  b  :W 
Western  Isles;    Polled  and  shorthorns  are  also  reared,  aad 
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Ayrshifcs  are  kept  for  daiiy  parposiek.  Great  numbers  of  the 
hardy  Highland  ponies  are  raised  on  the  hill  farms,  and  the 
breed  of  agricultural  horses  was  improved  by  the  introduction 
of  Clydesdale  staUions.  Where  pigs  are  reared  they  appear  to  be 
kept,  especially  amongst  the  crofters,  for  domestic  consumption. 
IndustHa. — Manufactures  are  few.  Indeed,  excepting  the 
industries  carried  on  in  Inverness,  they  are  almost  entirely 
confined  to  distilling — at  Fort  William,  Kingussie,  Carbost,  Muir 
of  Ord  and  some  other  places — brewing,  woollens  (especially 
urtans,  plaids  and  rough  tweeds),  milling  and  (at  Kirktown 
near  Inverness)  artificial  manures.  The  catering  for  the  wants 
of  thousands  of  sportsmen  and  tourists,  however,  provides 
employment  for  a  large  ntmiber  of  persons,  and  has  led  to  the 
opening  of  hotels  even  in  the  remotest  regions.  The  fisheries, 
on  the  other  hand,  are  of  great  value,  especially  to  the  Hebrideans. 
The  kelp  industry  has  died  out. 

CommumUatums. — Owing  to  its  physical  character  communica- 
tion by  rail  is  somewhat  restricted,  but  the  Highland  railway 
enters  the  shire  from  the  south  near  Dalwhinnie  and  nms  to 
Inverness  via  Aviemore  and  Daviot.    Another  portion  of  the 
same  system  also  reaches  the  county  town  from  Nairnshire. 
The  Dingwall  and  Skye  railway  passes  along  the  southern  shore 
of  Beauly  Firth.    In  the  south-west  the  West  Highland  railway 
(North  British)  enters  the  county  a  m.  N.W.  of  Rannoch  station 
and  terminates  at  Mallaig,  via  Fort  William  and  Banavie, 
sending  off  at  Spean  Bridge  a  branch  to  Fort  Augustus.    There 
is  also  communication  by  steamer  with  the  piers  of  the  Caledonian 
Canal  and  with  the  Western  Isles,  and  a  considerable  amount 
of  shipping  reaches  Beauly  and  Inverness  by  way  of  Moray 
Firth.    Coaches  supplement  rail  and  steamer  at  various  points. 
Fopulaticn  and  CovernmerU.'— The  population  was  90,1 21 
in  1891,  and  90,104  in  1901,  when  4x^1  persons  q)oke  Gaelic 
and  English,  and  zx,72a  Gaelic  only.    The  only  considerable 
towns  are  Inverness  (pop.  in  1901,  33,066)  and  Fort  William 
(2087).    The  county  returns  one  member  to  parliament,  but  the 
county  town,  along  with  Forres,  Fortrose  and  Nairn,  belongs 
to  the  Inverness  district  group  of  parliamentary  burghs.    Inver- 
ness forms  a  sheriffdom  with  Elgin  and  Nairn,  and  there  are 
resident  sheriffs-substitute  at  Inverness,  Fort  William,  Portree 
and  Lochmaddy.   The  county  is  under  school-board  jurisdiction, 
and  there  are  voluntary  schools  (mostly  Roman  Catholic)  in 
several,  jdaces.    The  secondary  schools  in  Inverness  and  some 
in  t  be  county  earn  grants  for  higher  education.  The  town  council 
of  Inverness  subsidizes  the  bu^  technical  and  art  schooL    At 
Fort  Augustus  is  a  well-known  collegiate  institution  for  the 
education  of  the  sons  of  well-to-do  Roman  Catholics. 

HisUfry. — To  the  north  of  the  boundary  hills  of  the  present 
counties  of  Argyll  and  Perth  (beyond  which  the  Romans 
attempted  no  occupation)  the  country  was  occupied  by  the 
Picts,  the  true  Caledonians.      The  territory  was  afterwards 
called  the  province  of  Moray,  and  extended  from  the  Spey  and 
Loch  Lochy  to  Caithness.    These  limits  it  retained  until  the 
17th  century,  when  Caithness  (in  161 7),  Sutherland  (in  1633) 
and  Ross-shire  (in  x66i)  were  successively  detached.    Towards 
the  end  of  the  6th  century  Coluraba  undertook  the  conversion 
of  the  Picts,  himself  baptizing  their  king,  Brude,  at  Inverness; 
but  paganism  died  hard  and  tribal  wars  prevented  progress. 
In  the  nth  century,  after  the  death  of  Duncan,  Scotland  was 
divided  between  Macbeth  and  the  Norwegian  leuier  Thorfinn, 
who  took  for  his  share  the  land  peopled  by  the  northern  Picts. 
Malcolm  Canmore,  avenging  his  father,  defeated  and  slew 
Macbeth  (1057),  and  at  a  later  date  reduced  the  country  and 
annexed  it  to  the  kingdom  of  Scotland.    In  1107,  when  the 
bishopric  of  Moray  was  founded,  the  influence  of  the  Church  was 
beginning  to  effect  some  improvement  in  manners.    Neverthe- 
less, a  condition  of  insurrection  supervened  until  the  reign  of 
David  I.,  when  colonists  of  noble  birth  were  settled  in  various 
parts  of  the  shire.    After  the  battle  of  Largs  (1263)  the  Norse 
yoke  was  thrown    off.    In  2303  Edward  I.'s  expedition  to 
Scotland  passed  through  the  northern  districts,  his  army  laying 
siege  to  Urquhart  and  Beaufort  castles.    After  the  plantation 
ibe  clan  system  gradually  developed  and  attained  in  the  shire 
XIV  la* 


its  fullest  power  and  splendour.  The  Frasers  occupied  the  Aird 
and  the  district  around  Beauly;  the  Chisholms  the  Urquhart 
country;  the  Grants  the  Spey;  the  Camerons  the  land  to  the 
west  and  south  of  Loch  Lochy  (Locheil);  the  Chattan — compris- 
ing several  septs  such  as  the  Macpbersons,  Mackintoshes, 
Farquharsons  and  Davidsons — Badenoch;  the  Macdonalds  of 
the  Isles  Lochaber;  the  Qanranald  Macdonalds  Moidart, 
Knoydart,  Morar,  Arisaig  and  Glengarry;  and  the  Madeods 
Skye.  Unfortunately  the  proud  and  fiery  chieftains  were 
seldom  quieL  The  clans  were  constantly  fighting  each  other, 
occasionally  varying  their  warfare  by  rebellion  against  the 
sovereign.  In  many  quarters  the  Protestant  movement  made 
no  headway,  the  clansmen  remaining  steadfast  to  the  older 
creed.  At  the  era  of  the  Covenant,  Montrose  conducted  a 
vigorous  campaign  in  the  interests  of  the  Royalists,  gaining 
a  brilliant  victory  at  Inverlochy  (1645),  but  the  effects  of  his 
crusade  were  speedily  neutralized  by  the  equally  masterly 
strategy  of  Cromwell.  Next  Episcopacy  appear^  to  be  securing 
a  foothold,  until  Viscount  Dundee  fell  at  Killiecrankie,  that 
battle  being  followed  by  a  defeat  of  the  Highlanders  at  Cromdale 
in  1690.  The  futile  rising  headed  by  Mar  in  17x5  led  to  a  com- 
bined effort  to  hold  the  dans  in  check.  Forts  were  constructed 
at  Inverness,  Kilchumin  (Fort  Augustus)  and  Kilmallie  (Fort 
William);  Wade's  famous  roads — exhibiting  at  many  points 
notable  examples  of  engineering— enabled  the  king's  soldiers 
rapidly  to  scour '  the  country,  and  general  disarming  was 
required.  Prince  Charles  Edward's  attempt  in  1745  had  the 
effect  of  bringing  most  of  the  clans  together  for  a  while;  but  the 
clan  system  was  broken  up  after  his  failure  and  escape.  Heritable 
jurisdictions  were  abolished.  Even  the  wearing  of  the  Highland 
dress  was  proscribed.  The  effects  of  this  policy  were  soon 
evident.  Many  of  the  chieftains  became  embarrassed,  their 
estates  were  sold,  and  the  glensfolk,  impoverished  but  high- 
spirited,  sought  homes  in  Canada  and  the  United  States.  As 
time  paned  and  passion  abated,  the  proposal  was  made  to 
raise  several  Highland  regiments  for  the  British  army.  It  was 
entertained  with  surprising  favour,  and  among  the  regiments 
then  enrolled  were  the  79th  Cameron  Highlanders.  With  the 
dosing  of  the  chapter  of  the  Jacobite  romance  the  shire  gradually 
settled  down  to  peaceful  pursuits. 

The  county  in  parts  is  rich  in  antiquarian  remains.  Stone 
axes  and  other  weapons  or  tools  have  been  dug  up  in  the  peat, 
and  prehistoric  Jewdry  has  also  been  found.  Lake  dwellings 
occur  in  Loch  Lundy  in  Glengarry  and  on  Loch  Beauly,  and 
stone  drdes  are  numerous,  as  at  Inches,  Clava.and  in  the  valley 
of  the  Ness.  Pictish  towers  or  brochs  are  met  with  in  Glenbeg 
(Glenelg),  and  duns  (forts)  in  the  Aird  and  to  the  west  and 
south-west  of  Beauly  aiKl  elsewhere.  Among  vitrified  forts 
the  principal  are  those  on  Craig  Phadrick,  Dundbbairdghall 
in  Gkn  Nevis,  Dun  Fionn  or  Fingal's  fort  on  the  Beauly,  near 
Kilmorack,  Achterawe  in  Glengarry  and  in  Arisaig. 

See  J.  Cameron  Lees,  Hist4try  ojtke  County  of  Inverness  (Edinburgh, 
1897);  C.  Fraser-Mackintoeh.  LeUers  of  Two  Centuries  (Inverness, 
1890):  Alexander  Mackenzie,  Histories  of  the  Mackenties,  Camerons, 
Gfc.  (lavemets,  1874-18^) ;  A.  Stewart.  Nether  Locht^ber  (Edinburgh, 
1883):  Alexander  Carmichael,  "Grazing  and  Agrestic  Customs  of 
the  Outer  Hebrides"  {Crofters*  Commission  Report,  1884). 

INVERSION  (Lat.  inperUre,  to  turn  about),  in  chemistry,  the 
name  given  to  the  hydrolysis  of  cane  sugar  into  a  mixture  of 
glucose  and  fructose  (invert  sugar);  it  was  chosen  because 
the  operation  was  attended  by  a  change  from  dextro-rotation 
of  polarized  light  to  a  laevo-rotation.  In  mathematics,  inversion 
is  a  geometrical  method,  discovered  jointly  by  Stubbs  and 
Ingram  of  Dublin,  and  employed  subsequently  with  conspicuous 
success  by  Lord  Kdvin  in  his  dectrical  researches.  The  notioiw 
may  be  explained  thus:  If  R  be  a  cirde  of  centre  O  and  radius 
r,  and  P,  (^  be  two  points  on  a  radius  such  that  OP.OQ>-r*, 
then  P,  Q  are  said  to  be  inverse  points  for  a  drde  of  radius 
r,  and  O  is  the  centre  of  inversion.  If  one  point,  say  P,^  traces 
a  curve,  the  corresponding  locus  of  Q  is  said  to  be  the  inverse 
of  the  path  of  P.  The  fundamental  propositions  are:  (i)  the 
inverse  of  a  cirde  is  a  line  or  a  circle  according  as  the  centre 
of  inversion  is  on  or  off  the  circumference;  (3)  the  angle  at  the 
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inteTsectxm  of  two  aides  or  of  a  line  tnd  a  drde  is  unaltered 
by  inversioii.  The  method  obvioiisly  affords  a  ready  means 
for  converting  theorems  involving  lines  and  drdes  into  other 
pnHX>sitions  invdving  the  same,  but  differently  placed,  figures; 
in  mathematical  physics  it  b  of  qiedal  value  in  solving  geo- 
metrically electrostatical  and  <^cal  pxoUems. 
.  IMVERURIB*  a  royal,  municipal  and  police  bui;^  of  Aberdeen- 
shire, Scotland,  situated  at  the  confluence  of  the  fivers  Don  and 
Ury,  i6i  m.  N.W.  of  Aberdeen  by  nO,  on  the  Great  North  of 
Scotland  railway.  Pop.  (1901)  3624.  Paper-making,  milling, 
and  the  making  of  mineral  waters  are  the  chief  manufactures, 
but  the  town  is  an  important  centre  of  the  cattle  trade  with 
London,  markets  being  held  at  frequent  intervals.  It  also  con- 
tains the  workshops  of  the  Great  North  of  Scotland  railway. 
Inverurie  bdongs  to  the  El^  district  group  of  parliamentary 
burghs.  At  Harlaw,  about  3  m.  to  the  N.W.,  was  fought  in  141 1 
the  great  battle  between  Donald,  lord  of  the  Isles,  and  the  royal 
forces  under  the  earl  of  Mar.  Not  far  from  the  scene  of  this 
conflict  stands  Balquhain  Castle,  a  seat  of  the  Leslies,  now  a 
mat  shell,  which  was  occupied  by  Queen  Maty  in  September 
1562  before  the  fight  at  Corrichie  between  her  forces,  led  by 
the  earl  of  Moray,  and  those  of  the  earl  of  Huntly.  The  granite 
block  from  which  she  b  said  to  have  viewed  the  combat  b  still 
called  the  Queen's  Chair  or  the  Maiden  Stone.  Near  Bennachie 
(1619  ft.)  are  stone  drdes  and  monoliths  supposed  to  be  of 
Druidical  origin.  There  b  a  branch  line  from  Inverurie  to 
Old  Meldrum,  5}  m.  to  the  N.E.  by  rail,  a  market  town  with 
a  charter  dating  from  1672,  where  brewing  and  distilling  are 
carried  on. 

mVESTmiRB  (Late  Lat.  itmstilura),  the  formal  installation 
into  an  office  or  estate,  which  constituted  in  the  middle  ages 
one  of  the  acts  that  betokened  the  feudal  idation  between 
suzerain  and  vassal.  The  suzerain,  after  recdving  the  vassal's 
homage  and  oath  of  fealty,  invested  him  with  hb  land  or  office 
by  presenting  some  symbol,  such  as  a  dod,  a  banner,  a  branch, 
or  some  other  object  according  to  the  custom  of  the  fid.  Otto 
of  Freising  says:  "  It  b  customary  when  a  kingdom  b  delivered 
over  to  any  one  that  a  sword  be  ^vcn  to  represent  it,  and  when 
a  province  b  transferred  a  standard  b  given."  As  feudal 
customs  grew  more  stereotyped,  the  sword  and  sceptre,  emblem- 
atic respectivdy  of  service  and  military  command  and  of  judicial 
prerogatives,  became  the  usual  emblems  oi  investitive  of  laymen. 
The  word  investiture  (from  vestire,  to  put  in  possession)  b  later 
than  the  9th  centtuy;  the  thing  itsdf  was  an  outcome  of  feudal 
sodety. 

It  b  in  connexion  with  the  Chuidi  that  investiture  has  its 
greatest  historical  interest.  The  Church  quite  naturally  shared 
in  feudal  land-holding;  in  addition  to  the  tithes  she  possessed 
immense  estates  which  had  been  given  her  by  the  faithful  from 
early  times,  and  for  the  defence  of  which  she  resorted  to  secular 
means.  The  bishops  aiKl  abbots,  by  confiding  their  domains 
to  laymen  on  condition  of  assistance  with  the  sword  in  case 
of  need,  became  temporal  lords  and  suzerains  with  vassab  to 
fight  for  them,  with  courts  of  justice,  and  in  short  with  all  the 
rights  and  privileges  exercised  by  lay  km^  On  the  other 
hand  there  were  bishop-dukes,  bishop-counts,  &c.,  thcmsdves 
vassab  of  other  lords,  and  cspedaUy  of  the  king,  from  whom 
they  recdvcd  the  investiture  of  their  temporalities.  Many  of 
the  faithful  founded  abbeys  and  churches  on  conditi<M*  that  the 
right  of  patronage,  that  b  the  choice  of  beneficiaries,  should  be 
reserved  to  them  and  their  hdrs.  Thus  in  various  ways  ecdesi- 
astical  benefices  were  gradually  transformed  into  fiefs,  and  lay 
suzerains  daimcd  the  same  rights  over  ecdesiastics  as  over 
'other  vassab  from  whom  they  reodved  homage,  and  whom 
they  invested  with  lands.  Thb  ecdeaastical  investiture  by 
lay  princes  dates  at  least  frcMn  the  time  of  Charlemagne.  It 
did  not  seem  fitting  at  first  to  confer  ecdesiastical  investiture 
by  such  military  and  worldly  emblems  as  the  sword  and  sceptre, 
nor  to  exact  an  oath  of  fealty.  The  emperor  Henry  I.  invested 
bbhops  with  a  glove;  Otto  II.  presented  the  pastoral  staff; 
Conrad  II.,  according  to  Wipo,  went  farther  and  required  from 
the  archbishop  of  Milan  an  oath  of  fealty. Bythetime  of 
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Henry  IIL  investiture  with  dog  and  crosier  bad 
general  practice:  it  probably  had  been  cnstonafy  i> 
since  Otto  IL 

Investiture  of  ecdesiastics  by  lajmien  had  ccTtsn  sesccs 
effects  which  were  bound  to  bring  on  n  ooallict  beiwecs  '.^ 
temporal  and  j^Mritual  authorities.  In  the  first  place  t^  j? 
authorities  crften  rendered  dections  uncaoooical  by  nArritrjz^ 
in  behalf  oi  some  favourite,  thereby  inqniring  the  lte«jJm  or 
the  doctors  Again,  benefices  were  kept  vacant  for  hag  penco 
in  order  to  ensure  to  the  lord  as  long  as  pnaaMr  the  aerse 
of  hb  regalian  rights.  And,  finally,  control  by  tcnofMnl  pczs 
of  investiture,  and  indirectly  of  election,  greatly 
dmony.  Otto  IL  b  charged  with  having  pfaftiwtt 
thb  connexion,  and  under  Conrad  II.  the  aboae  grew 
At  a  synod  at  Reims  ini049,  the  bishopaoC  Nrras  and 
affirmed  that  they  had  bouj^  their  bbhoprics,  and  the  fabacc- 
of  Nantes  stated  that  hb  father  had  been  a  hbhop  aad  -r^ 
on  hb  decease  he  himsdf  had  pordiased  the  see.  At  a  muk 
at  Toulouse  in  1056,  Bercngar  of  Narbonne  aiiuiail  the  bb^-x 
of  having  purchased  hb  see  for  100,000  stUdi,  aad  ef  ht'—z 
plundered  hb  church  and  sold  relics  and  cnidfixes  to  Spg-  c 
Jews  in  order  to  secure  another  100,000  stiidi  whh  wbc±  te 
buy  for  hb  brother  the  bishopric  of  UrgeL 
cases  appear  in  acts  of  synods  and  in  chromdes 
II th  century.  Ecclesiastical  investiture  was  farther  coufLcziyc 
by  the  considerable  practice  of  concubinage.  There  was  ahi 
the  tendency  for  doics  in  such  cases  to 
the  temporalities  of  the  Church;  and  the  synod 
Benedict  VIIL  at  Pavia  in  1018  (or  1022 
authorities)  was  mainly  concerned  with  the 
against  derics  who  lived  with  wives  or  concubines 
Church  goods  on  their  children.  In  time  the  Chiscfa 
perodve  how  dosdy  lay  investiture  was  bound  q»  with  sbjz/ 
The  sixth  decree  of  the  Lateran  synod  of  1059  finttwdr  rrr 
deiic  to  accept  Church  office  from  a  layman.  In  the  io&owsf 
year  thb  decree  was  reaffirmed  by  synods  hdd  al  Vienne  at 
Toulouse  under  the  presidency  of  a  legate  of  Nkhoins  IL  Tx 
main  investiture  strug^  with  the  empire  did 
however,  until  Hildebrand  became  Pope  Giegoay  \TL 
Gregory  it  was  intolerable  that  a  layman,  whethi 
king  or  baron,  should  invest  a  draichman  with  the 
spiritual  office;  ecdesiastical  investiture  should 
from  fcrif^iasrifs.  To  the  emperor  Heny  IV.  it 
undesirable  that  the  advantages  and  levenncs 
lay  investiture  should  be  sunendered;  it  was  icnaoBafaie  ci^ 


ecdesiastics  should  reodve  investiture  of  U  inii«fitMa  trj 
thdr  temporal  protectors  and  snaerains. 

Although  the  full  text  of  the  decrees  of  the 
synod  <A  1075  has  not  been  preserved,  it  b  kaou 
on  that  occasion  denounced  the  maniai^  ef  the 
communicated  five  of  Henry  IV.^  ooundDors  oa 
that  they  had  gained  churdi  offices  through  simony,,  aad:  .fft-.^* 
the  emperor  and  all  laymen  to  grant  invcstime  of  faeshccr 
or  inferior  dignity.    The  pope  immediatdy  saamamed  Err- 
to  appear  at  Rome  in  order  to  justify  hb  private 


and  Henry  replied  by  causing  the  partisan  synod  of  Wo-=2 
(1076)  to  pronounce  Gregory's  dqiodtion.  The  pope  ^.-^ 
municated  the  emperor  and  stirred  up  dv9  war  a^mB£  i^r 
in  Saxony  with  such  success  that  he  farongitt  abo«t  Bes-^  • 
bitter  humiliation  at  Canossa  in  the  foDoving  year.  The  pc. 
prohibition  of  lay  investiture  was  renewed  at  9790^  a  ::* 
and  1080,  and  although  Gresoiy's  death  in  exile  (roSs>  pern:  ■ : 
him  fnMu  realizing  hb  aim  in  the  matter,  fab  poficy 
fastly  «»ain»«iiwMl  by  hb  successors,  \1ctor  m. 
lay  investiture  at  the  synod  of  Benevcnto  in  10S7.  and  Ur^a;  '^ 
at  that  of  Mdfi  in  1089.  At  the  celebrated  cmsndl  ct  C^ 
moot  (i09s)f  at  which  the  fiist  crusade  was  pccarfhiil.  Tt^ 


strengthened  the  former  prohibitions  by  drdaring  that  nc  re* 

might  accept  any  spirituid  office  from  a  bymaa.  or  takf  «= 

oath  of  fealty  to  any  layman.    Urhan's 

Paschal  11.,  stirred  up  the  rebellion  of  the 

soon  fouxul  Heniy  V.  even  more  t»nviift  m  the 
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invntltore  thu  Henry  IV.  b*A  beau  Serenl  itlempu  it 
Kltlement  Iiiled.  Id  Februuy  iiii  leiita  of  Fudul  II.  met 
Henry  V.  mt  Sutri  uid  deduvd  tfaAt  tbe  popc  w  retdy  to 
lumnder  lU  the  tcmponUtiea  tint  b&d  been  bestowed  ob 
Ibe  clergy  lince  tie  dayi  of  Cb»rleni»gne  in  return  lot  ftetdoin 
oi  rlefiioa  and  ihe  abolition  of  liy  invcJtiture.  Henry,  b»viDg 
agiped  10  the  propo^,  eotered  Rooie  to  recdve  bit  crowo.  The 
bishopi  uid  clergy  wbo  were  presenl  at  tbe  coroulion  proleited 
igiinil  Ihii  (urtFnder.  and  a  tumuli  aiuing,  the  ceremooy  bad 
ID  be  ibandooed.  The  king  then  teiKd  pope  lod  curia  isd 
left  the  city.  After  two  monthi  o(  dole  confineioeDt  Faichid 
(ODwmed  lo  an  uaquilifini  ienund*tion  on  hts  part  ol  tbe  right 
of  invslilure.  In  Ihe  (ollowing  year,  bawever,  a  Lateran  council 
npudiited  thii  compact  as  due  to  violence,  and  a  lynod  held 
at  Vienne  witb  papal  approval  declared  lay  investiture  to  be 
heresy  and  placed  Hcniy  under  Ihe  ban.  The  struggle  waa 
eoinpticated  Ihmughoul  its  course  by  political  and  other  con- 
siderviions;  there  were  repeated  rebeltiooa  of  German  noUe^, 
constant  slriEe  between  rival  imperial  and  papal  facliona  in  the 
Lombard  dties  and  at  Rome,  and  creation  nf  several  anii.popea, 
of  whom  Guibcrt  of  Ravenna  (acment  lU.)  and  Gregory  VIII. 
were  the  moil  important.  F^nal  setllemenl  of  the  struggle 
was  retarded,  moreover,  by  Ihe  question  of  Ihe  luccesiion 
to  ibc  lands  of  the  great  Countess  MalOda,  who  bad  bequeathed 
aU  her  property  to  the  Holy  See,  Henry  claiming  Ihe  estates 
as  suitrain  of  the  Gefs  and  as  heirol  Ihe  allodia]  landa.  Tbe 
efions  of  Gelasius  II.  to  setile  the  slrile  by  *  general  coundl 
were  rendered  fruitless  by  bis  death  (ilig). 
<  At  length  in  i  iii  the  struggle  was  bmugbt  to  ID  esd  by  (he 
coiKardai  of  Worms,  the  provisions  of  which  were  incotpotiled 
in  the  eighth  and  ninth  canon*  of  tbe  general  Lateran  coundl 
ot  1 1  >]■  The  Mitlement  was  ■  compnimitc.  Tbe  emperor, 
OD  the  one  tand,  preserved  feudal  luierainty  over  ecdcsiaiiical 
benefics;  but,  on  tbe  other,  be  ceased  lo  confer  ring  aod 
cnuier,  and  Ibeteby  not  only  tost  the  right  of  rdusing  tbe  elect 

cflicBctous  means  of  maintaining   vicandcs  in  ecclesiastical 

Lolbair  ihe  Saxon  demanded  of  Innocent  II.  tbe  renewal  of  lay 
■nve^ilure  as  reward  for  driving  the  antipope  Anadetua  from 

laiea  waa  so  potent  thai  Ihe  king  dropped  his  demand,  and 
iDnocentid  1133  confimied  ihe  concordat.  In  fact,  the  imperial 
coDlrol  over  the  election  of  bishops  in  Germany  came  later  to 
be  much  curtailed  in  practice,  junly  by  the  ladtly  changed 
relatioos  belwcen  tbe  empire  and  Its  feudatories,  partly  by 
ciplicil  concessions  wniBg  at  various  timet  (ram  individual 
emperors,  sucb  as  Otto  IV.  in  no?  and  Ftederick  11.  in  iii]; 
bu  t  the  prindples  of  the  concordat  ol  Wormi  continued  tbeoieti- 
cally  to  regulale  the  tenure  of  bisbopcia  ud  ibbadei  until 
Ihe  di      ■ 
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:Bch  within  his  own 
sphere  of  influence,  claimed  Ihe  ri^l  of  investing  with  ring 
BDd  ciniier  and  of  exacting  homage  and  oaths  of  feally.  The 
struggle,  however.  Has  Icsl  bilter  chiefly  because  France  was 
not  a  uniled  country,  and  il  was  eventually  letmintied  wlibout 
formal  treaty.    The  king  voluntarily  abandoned  lay 
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Interfere  with  elections, 
revenue*  d(  vacant  benebcet,  and  to  eiacl  *n  oilh  of  lealty 
before  adnilting  Ihe  elect  to  Ihe  enjoyment  of  hts  tempor- 
alities. Most  of  thegrcat  feudal  lordsfollowed  the  king'seiample. 
but  their  concessions  varied  considerably,  and  in  the  south  of 
France  some  of  Ihe  bishops  were  stiU  doing  homage  for  their 
sees  until  the  dosing  years  of  the  ijth  ceniury;  but  long  before 
then  the  right  of  invniing  with  ting  and  croder had  disappeared 
from  every  pan  of  Prance. 

Englartd  was  the  icene  of  m  invtMilure  contest  in  which 
the  chief  aetort  wete  Renry  I.  and  Anselm.  Tbe  arthbithop, 
in  obedJcsCT  lo  the  decrees  of  Gregory  Vtl.  and  Urban  II., 
f>i>l  vDly  refuted  to  perform  homage  to  the  kinf  (1 100),  but  alto 


0  Henry.     The  d 


723 

bishops  wbo  had  received 


carried  on  without  any  , , 

the  candid  between  papacy  and  empire^  and  it  ended  in  a 
compromise  which  dosely  foreshadowed  Ihe  provisions  of  the 
concordat  of  Worms  and  received  the  confLimalion  of  Paschal  II. 
in  ito6.  Freedom  of  declion,  somewhat  limilac  in  form  to  that 
which  tlill  eiistt,  was  formally  conceded  under  Stephen,  tod 
thn  in  Magna  Carla. 


Zriollrr  Cnpri  VII.  (Ulplif.  1894);  E.  Berrhsm.  Di>  Wamur 
KnitarJat  (Bmbu.  190*);  R.  Boetger,  Dii  BrUlii-Htn  itr 
6ulK*™  fdilfiiihn  FHriltn  (Lcipiie.  1901I;  K.  E.  Bene.  Dia 
SUll.m  dtr  BiKkUl  vm   Ulintn.   Xfrrirti^i  mm!   Hai.-«l>trlim 

w"mb1i™,  Crffor  VuTltin  Liici  laS'wiTkBi  (j  Wi™Ldjai«; 
Ilq4);  K.  Fisher,  Tin  Utdiaal  Emp&r,  c  lo  (Londm,  iMl. 
Fcr  Fnnce.  see  P.  Imlun  de  b  Tour,  la  Eitrli-iu  ipiiatala 
dan,  riitiu  it  Fntna  iIm  XI-  u  XIJ-  liitU  (Parii.  itoi);  A. 
Li.chaire,  MumW  iaiiuiaiaiau  anwrcMnei  it  la  fnna  una  la 
grmiWi  CafHuwi  fgf~itSa  {Jnd  ed.,  Rui'       "     '     ~    •-  - 


(P^ris  1B9!]:  Ibacb, Dir  Kampfnisili*  Pupittum  uni  Kemilnm 
pm  Ciiar  VII.  Hi  CMtlt  II.  (FrsnUort.  1M4).  For  EnilaniTtH 
I.  F.  Bdhmer,  XtRif  mid  Suva  m  EiilaMl  ui3ii%ikr  NtinKH^it  i* 
XI.  uni  XII.  jBkflmnSen  (Leipng,  iSw)>:  E,  A.  Fireman,  Tht 


tr^ji  0/  Wmiam  11.  . 
.«Ul);il.  W.  C.  n.>. .  . 
(LonOoo,  ivojj. 
INVOICE  (ori^nally  1 


plural,  Imeytt  or  Itanys.  of  Imty, 
■  shipped  by  a  Iradct 


a  roIUnc  up  o 


ment  giving  full  particulars  of  goods  tent  < 
to  a  customer,  with  the  quantity,  quajil> 
charges  upon  them.  Consular  invoices,  \.i 
the  port  of  shipment  by  a  consul  of  Ihe  ci 
goods  are  being  consigned,  are  gcneiilly  1 
counlria  which  impote  ad  Toltrem  duties. 
mVOLUnOI  (Ut.  inveivpt.  to  toll  u| 
complication.     Id  aritbmetic,   involution 

which  is  the  operation  of  extracting  any  root  of  a  quantity 
(sec  AxiTHKiTici  Alcebu).  In  geometry,  an  involuiloa 
is  a  one-to-one  coiiespondenre  between  two  ranges  of  points 
or  between  two  pencils  (see  Geqitettv;  Prnjalist).  The 
"involute"  of  a  curve  may  be  regarded  ts  (be  locus  of  the 
eitremity  of  a  string  when  it  is  unwrapped  from  the  curve 
[see  iNnHrtxSTluL  CALCtn-irs). 

10,  in  Creek  mythology,  dau^tei  of  Inacbus,  Ihe  rivet-god  of 
Atgos  and  its  fint  king.  At  assodsted  with  the  oldest  worship 
ol  Hen  she  is  called  the  daughter  of  Fdren,  who  made  the  Gni 
image  of  Ihat  goddess  out  of  a  pear-tree  at  Tiryns;  and  under 
Ihe  name  of  Callilhyil  lo  was  legarded  as  the  Erst  piinless 
of  Hera.  Zeusfellinlove  witb  her,  and,  lo  protect  her  from  [he 
wratb  of  Hera,  changed  bcr  into  a  white  heifer  (Apollodorus 
ii.  1;  Hyginus,  fn*.  145;  Ovid,  UHarn.  !.  568-733);  according 
to  Aeschylus  ISuppliui,  194}  the  metamorphosis  was  the  work 
of  Hera  herself.  Hera,  having  persuaded  Zeus  10  give  her  ihe 
hdfer,  te(  Argus  Panopte*  to  waicb  her.  Zeus  thereupon  tent 
Hermes,  wbo  lulled  Argus  to  sleep  and  cut  oB  his  head  with  the 
sword  with  which  Perseus  aflerwards  slew  the  Gotgoo.  In 
another  account  Argus  is  killed  by  a  stone  thrown  by  Hermes. 
But  the  wrath  of  Hera  still  pursued  lo.  Maddened  by  a  gadfly 
tent  by  the  goddess  she  wandered  all  over  the  earth,  swam  the 
slnit  known  on  this  account  as  the  Bosporus  (Oxford),  and 
crossed  the  Ionian  sea  (trad  it  ion  ally  called  after  her)  unlil  at 
list  she  reached  Egypt,  where  she  was  restored  lo  her  original 
form  and  became  Ibc  mother  of  Epaphua.  Accounts  of  her 
wanderings  (diSering  considerably  la  detail)  are  Kiveu  in  the 
-ut^ka        ■    -        


Dierpretali 


_  ;n  of  the  latter  part  of  her  story,  whict 
t)ic  7th  century  B.C.,  when  inlemHine  was  frequent 
Greece  and  Egypt,  and  when  mudi  influence  wai 
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exerted  on  Greek  thouglit  by  Egyptian  reUgioB.  According 
to  the  rationalistic  explanation  of  Herodotus  (L  x)  lo  was  an 
Argive  princess  who  was  carried  off  to  Egypt  by  the  Phoenicians. 
Epaphus,  the  son  of  lo,  the  supposed  founder  of  Memphis,  was 
identified  with  Apis.  He  was  said  to  have  been  carried  off  by 
order  of  Hera  to  Byblus  in  Syria,  where  he  was  found  again 
by  lo.  On  returning  to  Egypt,  lo,  afterwards  identified  with 
Isis,  married  Tel^onus  and  founded  the  royal  families  of 
Egypt,  Phoenicia,  Argos  and  Thebes.  The  journey  to  Syria 
in  search  of  Epaphus  was  invented  to  explain  the  fact  that  the 
Phoenician  goddess  Astarte,  who  was  sometimes  represented 
as  homed,  was  confounded  with  lo. 

lo  herself  is  variously  interpreted.  She  is  usually  understood 
to  be  the  moon  in  the  midst  of  the  mighty  heaven,  studded  with 
stars,  represented  t^  Argus.  According  to  others,  she  is  the 
annual  rising  of  the  Nile;  the  personification  of  the  Ionian 
race;  the  mist;  the  earth.  It  seems  probable  that  she  was  a 
duplicate  of  Hera  (lo  fiobweput  b  Hera  /Sowris),  or  a  deity  in 
primitive  times  worshipped  uiKler  the  symbol  of  a  cow,  whose 
worship  was  supeiseded  by  that  of  Hera;  the  recollection  of 
this  early  identity  would  account  for  lo  being  regarded  as  the 
priestess  of  the  goddess  in  later  times.  Amongst  the  Romans  she 
was  sometimes  identified  with  Anna  Perenna.  The  legend  of 
lo  spread  beyond  Argos,  eq>ecially  in  Byzantium  and  Euboea, 
where  it  was  associated  with  the  town  of  Argura.  It  was  a 
favourite  subject  among  Greek  painters,  and  many  representa- 
tions of  it  are  preserved  on  vases  and  wall  paintings;  lo  herself 
appears  as  a  homed  maiden  or  as  the  heifer  watched  by  Argus. 

See  R.  Engeltnann,  De  lone  (1868),  with  notes  containing  refer- 
ences  to  autliorities,  and  his  article  in  Roacher's  Ltxikon  der  Mytko- 
logie:  J.  Overbeck,  De  lone,  teUuris,  nan  lunae,  Dea  (1872):  P.  W. 
Forchnamner,  Die  WanderuHgen  der  Inaekostochter  lo  (1881).  with 
map  and  special  reference  to  Aeschylus's  account  of  lo's  wander- 
ings; F.  Durrbach  in  Daremberg  and  Saglto's  Dietionnairt  des 
oiUicuiUs;  G.  Mellon.  De  lus  fainda  (loot);  Wernicke  s.v, 
r* Argos"  in  Pauly-Wissowa's  RtaUncydopddie,  ii.  pt.  i.  (1896); 
J.  E.  Harrison  in  Classic4tl  Review  (1893,  p.  76);  BacchjUdea  xviii. 
(xix.),  with  Jebb's  notes. 

IODINE  (symbol  I,  atomic  weight  x  36-92),  a  chemical  element, 
belonging  to  the  halogen  group.  Its  name  is  derived  from  Gr. 
IfMUft  (violet-coloured),  in  allusion  to  the  colour  of  its  vapour. 
It  was  discovered  in  181 2  by  B.  Courtois  when  investigating 
the  products  obtained  from  the  mother-liquors  prepared  by 
lixiviating  kelp  or  bumt  seaweed,  and  in  181 5  L.  J.  Gay-Lussac 
showed  that  it  was  an  element.  Iodine  does  not  occur  in  nature 
in  the  uncombined  condition,  but  is  found  very  widely  but 
sparingly  distributed  in  the  form  of  iodides  and  iodates,  chiefly 
of  sodium  and  potassium.  It  is  also  found  in  small  quantities 
in  sea-water,  in  some  seaweeds,  and  in  various  mineral  and 
medicinal  springs.  Deep-sea  weeds  as  a  rule  contain  more  iodine 
than  those  which  are  found  in  the  shallow  waters. 

Iodine  is  obtained  either  from  kelp  (the  ashes  of  bumt  sea- 
weed) or  from  the  mother-liquors  obtained  in  the  purification 
of  Chile  saltpetre.  In  the  former  case  the  seaweed  is  burnt  in 
large  heaps,  care  being  taken  that  too  high  a  temperature  is 
not  reached,  for  if  the  ash  be  allowed  to  fuse  much  iodine  is 
lost  by  volatilization.  The  product  obtained  after  burning 
is  known  either  as  kelp  or  varec.  Another  method  of  obtaining 
kelp  is  to  heat  the  seaweed  in  large  retorts,  whereby  tarxyand 
anunoniacal  liquors  pass  over  and  a  very  porous  residue  of  kelp 
remains.  A  later  method  consists  in  boiling  the  weed  with  sodium 
carbonate;  the  liquid  is  filtered  and  hydrochloric  acid  added 
to  the  filtrate,  when  alginic  acid  is  precipitated;  this  is  also 
filtered  off,  the  filtrate  neutralized  by  caustic  soda,  and  the  whole 
evaporated  to  dryness  and  carbonized,  the  residue  obtained 
being  known  as  kdp  substitute.  The  kelp  obtained  by  any  of 
these  methods  is  then  lixiviated  with  water,  which  extracts 
the  soluble  salts,  and  the  liquid  is  concentrated,  when  the  less 
soluble  salts,  which  are  chiefly  alkaline  chlorides,  sulphates 
and  carbonates,  crystallize  out  and  are  removed.  Sulphuric 
acid  is  now  added  to  the  Uquid,  and  any  alkaline  sulphides  and 
sulphites  present  are  decomposed,  while  iodides  and  bromides 
are  converted  into  sulphates,  and  hydxiodtc  and  hydxobromic 


acids  are  liberated  aiid  remain  dissolved  ia  the  solntiaaL  Tie 
liquid  is  run  into  the  iodine  still  and  gently  wamk 
dioxide  in  small  quantities  being  added  from  time  to 
when  the  Iodine  distils  over  and  is  collected.  In  the 
method  it  is  found  that  the  noother-liquocs  obtained  frca 
Chile  saltpetre  contain  small  quantities  of  sodioa  iodaie 
NalQi;  this  Uquor  »  mixed  with  the  caknlated  quaatity  of 
sodium  bisulphite  in  large  vats,  and  iodine  is  pecfipitated: — 

2NaIO.-|-5NaHSO.-3NaHSO«+2NasSO«-^HdO-i-Is. 

Tlie  precipitate  is  washed  and  then  distilled  from  iron  letorj. 
Iodine  may  also  be  prepared  by  the  decompositioa  of  an  k>ili£ 
with  chlorine,  or  by  heating  a  mixture  of  an  iodide  and  nunga^ese 
dioxide  with  concentrated  sulphuric  add.  Commercial  «OkL.-« 
may  be  purified  by  mixing  it  with  a  litUe  potassinra  iodkie  &M 
then  subliming  the  mixture;  in  this  way  any  traces  of  farocuze 
or  chlorine  are  removed.  J.  S.  Stas  recoouneiKis  aolutii-a  o; 
the  iodine  in  potassium  iodide  and  subsequent  pnap'i:^:  j-a 
by  the  addition  of  a  large  excess  of  water,  the  precipitate  be.cg 
washed,  distilled  in  steam,  and  dried  in  vacua  over  solid  '^^-  ^ 
nitrate,  and  then  over  solid  caustic  baryta. 

Iodine  is  a  greyish-black  shining  soli<^  povsrssing  a,  xxaeii'l ; 
lustre  and  having  somewhat  the  appearance  of  graplkite.  I*^ 
specific  gravity  is  4*948  (x7*/4*)>  It  melts  at  1x4-2*  C  and  be  Is 
at  x84'35*  C.  under  atmospheric  pressure  (W.  Ramsay  a»i  S. 
Young).  The  specific  heat  of  solid  iodine  b  0-0541  (H.  Kcrc  *. 
Its  latent  heat  of  fusion  is  Xf?  calories,  and  its  latest  heai  of 
vaporization  is  23*95  calories  (P.  A.  Favre  and  J.  T. 
The  specific  heat  of  iodine  vapour  at  constant 
0*05489,  and  at  constant  volume  0*02697.  It  vnliriliacs  siz^j 
at  ordinary  temperatures,  but  rafHdly  on  heating  loc.'^e 
vapour  on  heating  passes  from  a  violet  coloiir  to  a  deep  inLz;t 
blue;  this  behaviour  .was  investigated  by  V.  Meyer  (A^.,  in\3» 
X3»  P-  394)»  who  found  that  the  change  of  cokwir  was  acoompa:>.-i 
by  a  change  of  vapour  density.  Thus,  the  density  of  air  be  r^ 
taken  as  unity,  Victor  Meyer  found  the  foDowing  values  for  ibe 
density  of  iodine  vapour  at  different  temperatures:^ 


253    4S0    506    842    war     157» 
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T*C  .      , 

Density 

This  shows  that  the  iodine  molecule  beoomes 
in  structure  at  higher  temperatures. 

Iodine  possesses  a  characteristic  pcnetratixig 
pungent,  however,  as  that  of  chlorine  or  bronine.  It  is  cnj 
very  sparingly  soluble  in  water,  but  dissolves  readfly  a  aohnk-^ 
of  the  alkaline  iodides  and  in  alcobd,  ether,  carboa  ^j^wtp*-  ^ 
chloroform,  and  many  liquid  hydrocarbons.  Its  sahitaoes  la 
the  alkaline  iodides  and  in  alcohol  and  ether  are  brown  xb  cc«?  .^. 
whilst  in  chloroform  and  carbon  tnsulphide  the  sohitiao  is  vie  >*.. 
It  appears  to  combine  with  the  solvent  (P.  Wacntjg,  Zek.  p^. .; 
Chem,,  X909,  p.  5x3).  Its  chemical  properties  doaety  resrr  -c 
those  of  chlorine  and  bromine;  its  affinity  for  other  desar-jv. 
however,  is  as  a  rule  less  than  that  of  cither.  It  will  only  cm^  re 
with  hydrogen  in  the  presence  of  a  catalyst,  but  combiiws  «  b 
many  other  elements  directly;  for  example,  pbosphoros  e--^.  ls 
and  then  inflames,  antimony  bums  in  the  vapour,  and  ■ir?rv7 
when  heated  with  iodine  combines  with  it  rapidly.  It  is  c<.  ~^ 
pletely  oxidized  to  iodic  add  when  boiled  irith  fumag  ai-  -  r 
acid.  It  is  soluble  in  a  solution  of  caustic  potash,  a  dflsce  su  j- 
tion  most  probably  containing  the  hypoiodite,  which,  faowr'T'. 
changes  slowly  into  iodate,  the  duu^  taking  pboe  ngv  •- 
on  warming.  When  alkali  is  added  to  aqueous  iodine,  foCi-*.  z 
immediately  by  either  soda  water  or  sodium  bicarbociate.  r  «\ 
of  the  original  iodine  b  predpitated  (K.  L.  Taylor,  y«ar.  C*  ^ 
Soc.,  X897,  71,  p.  725,  and  K.  J.  P.  Ort<m,  ibid.  p>  (50V  Ijl  r« 
can  be  readily  detected  by  the  characteristic  btat  ooiotai.  ; 
that  it  immediately  gives  with  starch  paste;  the  cokcr  i^> 
destroyed  on  heating,  but  returns  on  cooling  provided  the  hei  -  z 
has  not  been  too  prolonged.  Iodine  in  the  presence  of  va.-.* 
frequently  acts  as  an  oxidizing  agent;  thus  aisenioijs  arc 
and  the  araenites,  on  the  addition  of  iodine  aolutioa,  are  rr  > 
verted  into  arsenic  acid  and  arsenates.  A  dilute  aohitice  o 
iodixie  prevents  the  dccompositioii  of  hydrofea  petmalr  by 
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n  (G.  Bivdig,  Zeit.  fkyi.  Ckcm.,   1S99,  31, 
ilicalioD  in  organic  chemistry.  loraiiilg  iddltioo 
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pbotphorua  or  ferrous  iodide  or 
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the  direct  union  of  its  coDpenoits 
;eot;  for  this  purpose  Tuatinum 
iodine  vapour  arv  paved  over  the 
iodine  with  a  solution  a(  wlphur- 
>n  of  hydriodic  acid  is  obuined. 


—  ..-.Jpimed.    TTie  add  a 
:entmed  sulphuric  add  01 


prepared  Iw  _.._ _,_ _, _.__  __,,^ __,  ,_ , 

account  of  secoodaiy  reactions  taldiv  [^ace,  which  result  in  th 
furnulioa  of  Im  Iodine  and  sulphur  (Uoiide.  The  usual  method  i 
Id  make  a  mlicure  of  amorphous  pho^horua  and  a  Larve  excess  0 
iodine  and  then  to  aDow  water  to  drop  slowly  upon  it;  the  reactioi 
■uns  readay.  and  the  gas  obtained  can  be  freed  from  any  admini 
iodine  vapour  by  passing  it  through  a  tube  containing  som 
amorphous  phcacJiorus.  It  Is  a  eolourksa  sharp^nelliag  ps  vbici 
fumes  stroflgly  on  exposure  to  air.  lE  readily  liquefies  at  o*  C 
under  a  pressu  re  of  Tour  atmospheres,  tbc  Kque6ea  add  boiling  a 
—34' 14*  C  (7JD-1  mm,);  it  can  also  beobtaiaed  as  a  solid  mettini 
■I  -jo-l*  C  It  is  readily  soluble  in  water,  one  volume  of  water  a 
10*  C  diBolving  415  volumes  of  the  aeid.    The  saturated  aqueou 


powerful  redudnf  agcBt.  and  Is  frequently  employed  for  tUs  purpose 
in  organic  chemist^':  thus  hydroxy  adds  art  readily  reduced  on 

1 — .; :.!.  .1^ '-Lted  add,  and  eiiro  enanioiuids  1 ' — ' 

.    I(  U  prefr- '■'-  ■ ■■- 


ooa  ^koaciharus.  for 
•B  iMiUied  in  formUt 


id,  diBolving  many  metals 

-, —  ,.,- „  _, . lOn  of  lalli.  called  io6idtt. 

Tbe  iodide* can  be  preoared  eiiher  by  direct  union  of  iudinc 
a  metal,  fmn  hydnodic  add  and  a  mdal.  midc,  hydroxi 


pTVducts.  bowTver,  are  formed  at  the  ts 


allic  hydnnides  < 
ilinieV  Theiodidnas 


ii]:4luWa  In  water:  lead  iodide  is  sparingiy  soluble,  whilst  most  ol 
iheothetmnallicudidesaresoluble.  5lroi»headDgdecDinpoicslhc 
m-iiofitj^of  the  iodides.   Nltrousadd  and  dilariQe  readily  decompose 

when  they  aee  healed  with  concentrated  nilphuric  add  and 
manganese  dioiide.  Tbe  scJuble  Iodides,  on  the  addillon  of  silver 
nitrate  to  their  nitric  add  solutioo,  five  a  yellow  predpitate  of  silver 
wdide.  which  is  insoluble  In  ammonia  solulion.  Hydriodic  acid  and 
tlw  iodides  ma^  be  estimated  by  coovertion  Into  sUver  iodide. 

Iodine  combiAcs  with  dJorine  to  form  iodiv  monaeUariJe,  it^r. 
vhich  may  be  oblaincd  bypasstngdrychlorine  over  dry  iodine  until 
the  iodine  is  mmptetdy  liquefied,  or  according  to  R.  Dunaen  by 
boilin*  iodine  with  dewaprgJa  and  extracdngwilb  ether.  It  cxiaisin 
two  ifincienE  emtafliae  forms,  the  more  stable  or  a  form  mdtlns 
■t  ay-i*  C.aadtbeleaalatte  nrllfoem  ndlingat  IJ'4'C  It  n 
readily  decanpaad  by  water.  The  Mchtsridi,  lUi.  results  from  the 
Actkm  of  eiceM  of  chlorine  on  lodlae.  or  From  iodic  add  and  hydro- 
chlork  add,  or  by  heating  iodine  pentoiddc  whh  pbosphorvs  penta- 
chloridc.  It  FrystanizH  in  long  yellow  needles  and  decompowi 
rvsdily  en  heating  into  tbe  monachloridc  and  chlorine.    It  is  readily 

Siortenbekei,  ZtiL  p*w.  Ckm..  liSg,  3,  p.  11. }     Iodine  nunc 
-  ■     ■  -    •-    '    ■  ■  .^.t  „-H  _i.,>i™,  wa.  nied  by  A.  Michael  an 
or  the  prepaialioD  of  paraiodt 


ZndiH  Fnlaxiit,  IiOi.  the  best-know 


nnvciti|a'<d  by  M.  hL  P.  Mu 


•I.  Sx.,  19M,  9i 
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K.  p.  C56).  ts  a  lemon-yeHow  solid  obtained 
'  Bciing  on  loori:  aao  with  sulphuric  add,  oaygeo  being  evolved. 
r  aclii»  with  onine  00  a  chlorolorm  solution,  oTiodioe,  F.  Fichler 
id  F.  Rohner  {Brr.,  i«).  a,  p.  4093}  obtained  a  ycUosrisfa  white 
He.  of  the  lormuli  l,d<.  which  they  regard  as  an  hxbte  of  lemknt 
Jine,  Millon'fl  ovide  being  considered  a  basic  iodatb 
Although  hy^otfdpirj  mui  is  not  known,  it  is  ejctremeiy  prcbablB 
at  on  adtling  iodine  or  iodine  monochkjride  to  a  dilute  iduilonora 
.usticalkali.nypoiodilesareronircd.  thesDluiitMiobminnl  having  a 
laracleilstic  smell  of  iodofoiiTi,  and  being  of  a  pole  yellow  colour. 

>laHium  bicaibanaiei.  with  lih^iion  of  loline.    The  hypoiodlte 

inv'™i  iJ!w  iSafe  (siK^  R!'ll'^aylor,"«r.'cw"S(!!"%9T.  Tl! 
715.  and  K.  J.  P.  Onon.  iWi  p.  rfjo).   The  peculiar  nature  of  the 


Eiivpntion  that  the  ivnduct  is  n  base,  ij.  iodine 
iodine  hydnnide,  li-UH,  is  obtained  by  oxidiiing 


.  m  has  led  to 
hydrotide.,  ' 


id.  HlOh  can  be  prepared  by  dusolving  itKline  penloude 
>y  bnling  iodine  withTuming  nitric  add,  fll+lUHNOi- 
INO+JHiO;  by  decompoang  barium  ^ndaie  with   iha 


,  esilly  nluUe 


_  ,_..idty  of  sulphuricacid.  previoiuiy  di 
or  by  suspending  iodine  in  water  and  paining  in  ch 
GHiO-iKlOi+lOHQ.  ItisawhilecryiUfllineH 
In  water,  the  solutitm  showing  a  strtinglv  acid  nac 
the  colour,  however,  is  ultimatdy  discliaifed  by  tb 

water.    It  is  readily  reduced,  with  se^vimtion  of  iodine,  by  eulph 
tlioxide,  hydriodic  add  or  sulphuretted  hydrogen,  ibus.— 

H10,+SHI-3H,0+3I,!JHIOi+5SO,+4H^-SH^,+I,j 
2H[Oi-|-alliS-l,-|-S5+eHK). 
Tlie  lalls^known  as  the  ieiala,  an  he  prepared  by  the  action  of  1 
ry  si IghUy  soluble 


of  a  base.  They  an  mostly  iiuolu  hie  or  on  h 
•rater.  The  iodaiei  of  the  alkali  melali  nre,' 
in  water  (eicepi  pmanium  iodate).  They 
than  the  CDnupwiding  chlorates;  an  aqueo 

?hi»i^''a?d  ^v«  ial!ne°»idii^e,%Moriii 
They  aie  dtxamposed  on  beating,  with  liber 
cax>  leaving  a  iraidue  of  iodide  and  in  otben 
melal.  withlibcratioa  of  iodine  as  weU  as  ol  _^..„ 
Ptrisdii  Acid.  IIIO.'ZHA  ii  only  known  in  Ihe  hydraled  fomt. 

by  "baaing  "^^iil  lu^  periD£to*'lrilh'»Btw:'^(IoI+4H,6- 
AcjHilOi-l-HlO.'aHiO.     tl  is  mlnnrlm    rmli  ll{  n jT  rk-l^n.  .,_-,n.r 

poied  into  iodine  penfoiude,  s._._  _,._  ,.,,_ — -     . 

a  very  cnmptei  class  of  aald.  and  may  be  divided 

namely.    meta-perindaTes    derived    from    tbe    ado     niua;    n 

peri^ies  fmn  HlOvH/),  para-periodates  from  KIOdKiO 

.i..  J — ,_j..__  . jHlO.-HiO  (see  C.  Kimmin.,  Jtiir.  Cinm. 

IS  In  volumetric  aiulysii,  btin^ 

1  determined  by  J.  5.  Slas.  from 

and  by  C.  Mangnac  from  the 

FT  to  iMine,  and  of  silver  iodida 

ed  for  the  atomic  weight  being 

r,  C*™.5«.,  'W.I\^.1S77I 

the  method  of  MangnH;. 

.  KGthner  and  E.  Aeuer 

17,  p.  aAi),  who  converted 

ad  subsequently  into  silytr 


queoua  hydro- 
ind  a  ehloridb 

oTtuude  of  thfl 


1  140'  C  ii  eonpletdy  decant- 
ed oxygen-  Tbe  peiiodales  art 
ay  be  divided  into  four  clBsien, 
I    HIO.!   ; 


.  P-  3I«.>- 


r^ 


lined'  the  value   Il6-gki'{0~i6).'°%. 
■"n^'i^'d?ln"'i;4'!!^'-^->"-J 


.  The' 


of  sodium  at 


uenlly  applied  eitenully  o)  t  tounter- 
inliseplic  properties.  In  the  form  ol 
'iddy  used,  for  inictoal  ad  miniitn  lion 
■ealmenl  of  many  conditions  mujlly 


>e  iodid. 


employed. 

use.  The  usual  doKS  of  (he«  hIIS  . 
or  more.  Their  photmacolDgica]  a 
elTects  in  certain  diseased  conditio 

dujkcd  by  ibc  icrm  JaitiruaU,  nhicb  implies  ibal 
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the  power  of  driving  out  impurities  froiii  tlie  blood  and  tissues. 
Most  notably  is  this  the  case  with  the  poisonous  products  of 
syphilis.  In  its  tertiary  stages — and  also  earlier— this  disease 
yields  in  the  most  rapid  and  unmistakable  fashion  to  iodides; 
so  much  so  that  the  administration  of  these  salts  is  at  present 
the  best  means  of  determining  whether,  for  instance,  a  cranial 
tumour  be  syphilitic  or  not.  No  surgeon  would  think  of  <^Arating 
on  such  a  case  until  iodides  had  been  freely  administered  and, 
by  failing  to  cure,  had  proved  the  disease  to  be  non-syphilitic. 
Another  instance  of  this  deobstruent  powel^-"  alterative," 
it  was  formerly  tensed — is  seen  in  the  case  of  chronic  lead 
poisoning.  The  es^nfial  part  of  the  medicinal  treatment  of 
this  condition  is  the  administration  of  iodides,  which  are  able 
to  decompose  the  insoluble  albuminates  of  lead  which  have 
become  locked  up  in  the  tissues,  rapidly  causing  their  degenera- 
tion, and  to  cause  the  excretion  of  the  poisonous  metal  by 
means  of  the  intestine  and  the  kidneys.  The  following  is  a 
list  of  the  principal  conditions  in  which  iodides  are  recos^izcd 
to  be  of  definite  value:  metallic  poisonings,  as  by  lead  and 
mercuiy,  asthma,  aneurism,  arteriosclerosis,  angina  pectoris, 
gout,  goitre,  syphilis,  haemophilia,  Bright's  disease  (nephritis) 
and  bronchitis. 

Small  quantities  of  the  iodate  (KIOi)  are  a  frequent  impurity  in 
iodide  of  potassium,  and  cause  the  conseriet  of  ^mptoms  known  as 
iodisim.  These  comprise  dyspepsia,  dun  eruption  and  the  mani- 
festations whkh  are  usually  identified  with  a  *'  cold  in  the  head.** 
In  many  cases,  as  in  syphilis,  aneurism,  lead  poisoning,  Ac.  the  life 
of  the  patient  depends  on  the  free  and  continued  use  of  the  iodide, 
and  this  is  best  to  be  accomplished  by  securing  an  absolutely  pure 
supply  of  the  salt.  Another  often  successful  method  of  preventing 
the  onset  of  symptoms  of  poisoning  is  to  administer  small  doses  01 
ammonium  carbonate  with  the  drug,  thereby  neutralizing  the  iodic 
add  which  is  liberated  in  the  stomach. 

IODOFORM.  CHIa,  a  valuable  antiseptic  discovered  by 
G.  S.  Sfrullas  in  i8aa;  in  1834  J.  B.  Dumas  showed  that  it 
contained  hydrogen.  It  is  formed  by  the  action  of  iodine  and 
aqueous  potash  on  ethyl  alcohol,  acetone,  acetaldehyde  and 
from  most  compounds  containing  the  grouping  CHs-CO>C— . 
Its  formation  from  alcohol  may  be  represented  thus:  C1H1OH+ 
4ls+6RHO-CHl«+KHCOi+6KI+5HiO.  It  aystaUlzes  in 
yellow  hexagonal  plates,  melting  at  z  19-120*  C,  and  is  readily 
soluble  in  alcohol  and  ether,  but  is  insoluble  in  water.  It  has  a 
characteristic  odour  and  is  volatile  in  steam.  On  reduction- with 
bydriodic  add,  it  yields  methylene  iodide,  dUs. 
<  Moce  recently,  iodoform  has  been  prepared  by  the  elcctroljrsis  of 
a  solution  of  potassium  iodide  in  the  pruence  oi  alcohol  or  acetone, 
the  electrolytic  cell  being  fitted  with  a  diaphra^,  in  order  to  ptevent 
the  hydn^en  which  is  formed  at  the  same  ume  from  reducing  the 
iodoform,  or  from  combining  with  the  iodine  to  form  hydriodicadd. 
K.  Elbs  uses  a  solution  of  potassium  iodide  and  sodium  carbonate  in 
water,  which  with  the  necessary  ak»hol  is  contained  in  a  porous  cell 
fitted  with  a  lead  anode,  whilst  the  cathode  compartment  contains  a 
solution  of  caustic  soda  and  a  nickel  electrode.  The  dectrolysta  b 
carried  out  at  a  temperature  of  70S  C,  and  a  current  dcnnty  of  one 
ampifcre  per  square  oedmetre  is  used.  At  the  end  of  three  hours  a 
yield  of  70  %  of  the  theoretical  quantity  is  obtaincid. 

lOLA.  a  dty  and  the  county-seat  of  Allen  county,  Kansas^ 
U.S.A.,  on  the  Neosho  river,  about  zoo  m.  S.  by  W.  of  Kansas  City. 
Pop.  (1890)  Z706;  (1900)  5791,  of  whom  237  were  foreign- 
bom  and  207  were  negroes;  (1905)  zo,287;  (1910)  9033.  It 
is  served  by  the  Atchison,  Topeka  &  Santa  Ff,  the  Missouri 
Pacific  and  the  Missouri,  Kansas  &  Texas  railwaya.  It  is 
pleasantly  situated  in  a  levd  valley  where  there  is  a  great 
abundance  of  natural  gas  and  some  fine  building  stone.  The 
dty  has  large  zinc  smdters  and  dnc  rolling-mills,  a  foundry, 
machine  shops,  and  manufactories  of  cement,  sulphuric  add 
and  brick.  "Hie  munidpality  owns  and  operates  its  waterworiu, 
gas  plant  and  electric-lighting  plant.  lola  was  founded  in 
Z859  by  a  company  whose  memben  were  dissatisfied  with  the 
location  of  the  county-seat  at  HumboldL  It  became  the  county- 
seat  in  1865,  was  chartered  as  a  dty  of  the  third  dass  in  Z870 
and  became  a  dty  of  the  second  class  in  z  898.  The  rapid  growth 
of  the  dty  dates  from  the  discovexy  of  natural  gas  hoe,  on 
Christmas  Day  1893. 

lOUTB.  a  mineral  occasionally  cut  as  a  gem-stone,  and 
named  from  the  violet  colour  which  it  sometimes  presents 


(tor.  "violet";  M0bf,  "stone**).  It  is  geaenBy  called  bf 
petrographers  cordierite,  a  name  given  by  R.  J.  HaGy  in  hatBoa 
of  the  French  mineralogist,  P.  L.  Cbrdier,  who  discovered  its 
remarkable  dichroism,  and  suggested  for  it  the  name  dichraite, 
still  sometimes  used.  The  difference  of  cokmr  which  it  sbovs 
in  different  directions  is  so  marked  as  to  be  weO  seen  without  \kt 
dkhnacopt.  The  typical  colours  are  deep  blue,  paJe  blue  aatf 
ydlowish  grey.  While  the  crystal  as  a  whole  shows  these  three 
colours,  each  face  is  dichroic 

lolite  is  a  hydrous  magnesium  and  alnmiitittm  siBcate,  wrtk 
ferrous  iron  partially  replacing  magnesium.  It  oystaffizes  ia 
the  orthorfaombic  system.  In  hardness  and  sprrifir  gravity 
it  much  resembles  quartz.  The  transparent  Uoe  or  violei 
variety  used  as  a  gem  occurs  as  pebbles  in  the  graveb  of  Ce>-ioB. 
and  bears  in  many  cases  a  resemblance  to  sapphire  The  pakr 
kinds  are  often  oiled  water-sapphire  {sapkir  d'eam  oC  Freadi 
jewellers)  and  the  darker  kinds  lynx-sapphire;  the  shade  of 
colour  varying  with  the  direction  in  which  the  stoae  a  csL 
From  sapphire  the  iolite  n  readily  distinguished  by  its  stror.gv 
pleochroism,  its  lower  density  (about  2*6)  And  iu  infenor 
hardness  (about  7). 

lolite  occurs  in  granite  and  in  true  eruptive  rocka,  bet  is 
most  characteristically  devek>ped  as  a  product  of  contact  bmis- 
morphism  in  gneiss  and  altered  sbtes.  A  variety  occcrrisg 
at  the  contact  of  day-slate  and  granite  00  the  bonier  of  \ht 
provinces  of  Shiinotsuk6  and'Rddzuke  in  Japan  has  been  cxJti 
cerasitc.  It  readily  suffers  chemical  change,  and  g^vcs  rise  la 
a  number  of  alteration-products,  of  which  ptnite  is  a  chancier- 
istic  example. 

Although  iolite,  or  cordierite,  is  rather  widdy  distiibMed  as  a 
constituent  of  certain  rocks,  fine  crystals  of  the  mineral  are  d 
very  limited  occurrence.  One  of  the  best-known  locafitks  is 
Bodenmais,  in  Bavaria,  where  it  occurs  with  pyrrhodte  ia  1 
granite  nuitrix.  It  b  found  also  in  Norway,  Sweden  aad 
Finland,  in  Saxony  and  in  Switzerland.  Large  crystab  ut 
devdoped  in  vdns  of  granite  running  through  gneisa  at  Hadd«B. 
Cotmecticut;  and  it  is  known  at  many  other  localities  in  ihe 
United  States.  (F.  W.  R.*^ 

ION,  of  Chios.  Greek  poet,  lived  in  the  age  of  Pterides.  At  ai 
eariy  age  he  went  to  Athens,  where  he  made  the  acq«aint2£ce 
of  Aeschylus.  He  was  a  great  admirer  of  Cmon  and  an  oppoaert 
of  Pericles.  He  subsequently  met  Sopbodes  in  his  native  isla:^ 
at  the  time  of  the  Samian  war.  From  Aristophanes  {Fe^', 
8jo  ff.)  it  is  conduded  that  he  died  befom  the  piodoctian  d 
that  play  (42Z).  His  first  tragedy  was  produced  between  4S2-M9 
B.c;  and  be  was  third  to  Euripides  and  lophcm  in  the  trapc 
contest  of  429-  In  a  subsequent  year  he  gained  both  the  tnfic 
and  dithyrambic  prizes,  and  in  honour  of  his  victocy  gave  a  :^ 
of  Chian  wine  to  every  Athenian  dtizeo  (Athenacns  p.  3).  He 
b  further  credited  by  the  scholiast  on  Aristophanes  (Isc  ca  \ 
with  having  composed  comedies,  dithyrambs,  cpigrans,  paeaaa. 
hymns,  scolia,  encomia  and  degies;  and  he  is  the  lepu^ti 
author  of  a  philosophical  treatise  00  the  mystic  nnmber  tk?ee. 
Hb  hbtorical  or  biographical  works  were  five  In  nnzabcr.  z'J 
induded  an  account  of  the  antiquities  of  Chios  and  of  lait»i. 
recollections  of  visitors  to  the  island. 

See  C.  Nieboding.  De  Toms  Oni  vila  (i8j6.  casicaiak«  the  bar 
ments):  F.  AAfre.De  lone  Ckio  (1890),  an  exhaustive  moaognft: 
and  Bcntley,  Epistota  od  itiUimm, 

lONA,  or  IcozJiKiLL,  an  island  of  the  Inner  Hebrides^  Ar&^- 
shire,  Scotland,  6}  nu  S.  of  Suffa  and  li  m.  W.  oC  the  Uns  cf 
Mull,  from  which  it  b  separated  by  the  shallov  Sonnd  ai  locx 
Pop.  (1901)  2Z3.  It  b  about  3I  m.  long  and  i|  m.  faraad;  .:s 
area  behig  some  2200  acres,  of  which  about  one^third  b  v^'^ 
cultivation,  oats,  potatoes  and  baricy  bdng  grown.  In  the  rt:^ 
of  the  island  grassy  hollows,  yielding  pasturage  for  a  few  fasndr.  i 
cattle  and  sheep  and  some  horses,  alternate  with  rocky  ckvat>:  --^ 
which  culminate  on  the  northern  coast  in  Duni  (^32  ft.),  frr- 
the  base  of  which  a  dazzling  stretch  of  white  ahcB  sand,  ptr..'.< 
covered  with  grass,  stretches  to  the  sea.  To  the  sooth-west  :-"^ 
island  b  fringed  with  predpitous  cliffs.  lona  b  coBspo^i 
i  entirdy  of  ancient  gneisses  and  schisu  of  Lewisian  a^e.  tfaes 
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include  bands  of  quartzite,  slate,  marble  and  serpentine.  Tbe 
strike  of  the  rocks  is  S.W.-N.E.  and  they  are  tilted  to  Very  high 
angles.  Fronting  the  Sound  is  the  village  of  lona,  or  Buile  Mor, 
which  has  two  churches  and  a  school.  The  inhabitants  depend 
partly  on  agriculture  and  partly  on  fishing. 

The  original  form  of  the  name  lona  was  Hy,  Hil  or  I,  the 
Irish  for  Lsiand.    By  Adamnan  in  his  Lije  of  St  Columba  it 
is  called  loua  insuUif  and  the  present  name  lona  is  said  to  have 
originated  in  some  transcriber  misfaking  the  « in  loua  for  n.   It 
also  received  the  name  of  Hii-colum-kill  (loolmkill),  that  is, 
"  the  island  of  Columba  of  the  CeU/'  while  by  the  Highlanders 
it  has  been  known  as  Innis  nan  Druidhneah  ("  the  island  of  the 
Druids  ")•  This  last  name  seems  to  imi^y  that  lona  was  a  sacred 
spot  before  St  Columba  landed  there  in  563  and  laid  the  founda- 
tions of  his  monastery.    After  this  date  it  quickly  developed 
into  the  most  famous  centre  of  Celtic  Christianity,  the  mother 
community  of  numerous  monastic  houses,  whence  missionaries 
were  de^Mtched  for  the  conversion  of  Scotland  and  northern 
England,  and  to  whidi  for  centuries  students  flocked  from  all 
parts  of  the  north.    After  St  Columba's  death  the  soil  of  the 
island  was  esteemed  peculiarly  sanctified  by  the  presence  of  his 
relics,  which  rested  here  until  they  were  removed  to  Ireland 
eariy  in  the  9th  century.    Pilgrims  came  from  far  and  near  to 
die  in  the  island,  in  order  that  they  might  lie  in  its  holy  ground; 
and  from  all  parts  of  northern  Europe  the  bodies  of  the  illustrious 
dead  were  brought  here  for  burial.   The  fame  and  wealth  of  the 
monastery,  however,  sometimes  attracted  less  welcome  visitors. 
Several  times  it  was  plundered  and  burnt  and  the  monks 
massacred  l^  the  heathen  Norse  sea-rovers.    Late  in  the  xxth 
century  the  desecrated  monastery  was  restored  by  the  saintly 
Queen  Margaret,  wife  of  Malcolm  Canmore,  king  of  Scotland; 
and  in  xao3  a  new  monastery  and  a  nunnery  were  founded  by 
Benedictine  monks  who  either  expelled  or  absorbed  the  Celtic 
community.    In  838  the  Western  Isles,  then  imder  the  rule  of 
%bc  kings  of  Man,  were  erected  into  a  bishopric  of  which  lona 
was  the  seat   When  in  1098  Magnus  m.,  "  Barefoot,"  king  of 
Norway,  ousted  the  jarb  of  Orkney  from  the  isles,  be  united 
the  see  of  the  Isles  (Sudreyar,  "the  southern  islands,"  Lat. 
Sodarensa  insvlae)  with  that  of  Man,  and  placed  both  under  the 
Jixrisdictiop  of  the  archbishopric  of  Trondhjem.    About  1507 
the  island  again  became  the  seat  of  the  bishopric  of  the  Isles; 
but  with  the  victory  of  the  Protestant  party  in  Scotland  its 
ancient  religious  glory  Was  finally  edipsed,  and  in  1561  the 
monastic  buildings  were  dismantled  by  order  of  the  Convention 
of  Estates.    (For  the  pofa'tical  fortunes  of  lona  see  HEBsmES.) 

'  The  existing  ancient  remains  Include  part  <rf  the  cathedral 
church  of  St  Mary,  of  the  nunnery  of  St  Mary,  St  Oran's  chapel, 
and  a  number  of  tombs  and  crosses.   The  cathedral  dates  from 
the  13th  century;  a  great  portion  of  the^ralls  with  the  tower, 
about  75  ft.  high,  are  still  standing.    The  choir  and  nave  have 
been  roofed,  and  the  cathedral  has  in  other  respects  been  re- 
stored, the  ruins  having  been  conveyed  in  1899  to  a  body  of 
trustees  by  the  eighth  duke  of  Ar^lL    The  remains  of  the 
conventual  buildings  still  extant,  to  judge  by  the  p<^on  of  a 
TionoMn  arcade,  are  of  earfa'er  date  than  the  cathedraL    The 
small  chapel  of  St  Oran,  or  Odhrain,  was  built  by  Queen  Margaret 
on  the  supposed  site  of  Columba's  cell,  and  its  ruins  are  the 
oldest  in  lona.    Its  round-arched  western  doorway  has  the 
characteristic  Norman  beak-head  <miamentation.  Of  the  nunnery 
only  the  chancel  and  nave  of  the  Norman  chapel  remain,  the 
last  prioress,  Anna  (d.  1543),  being  buried  within  its  walls.   The 
cemetery,  called  in  Gaelic  lUUig  Oiran  {"  the  burial-place  of 
kings  "),  is  said  to  contain  the  remains  of  forty-eight  Scottish, 
four  Irish  and  eight  Danish  and  Norwegian  monarchs,  and 
possesses  a  large  number  of  monumental  stones.   At  the  time  of 
the  Reformation  it  is  said  to  have  had  360  crosses,  of  which 
most  were  thrown  into  the  sea  by  order  of  the  synod  of  Argyll. 
Jkf  any,  however,  still  remain,  the  finest  being  Maclean's  cross 
and  St  Martin's.    Both  are  stfll  almost  perfect,  and  are  richly 
earved  with  Runic  inscriptions,  emblematic  devices  and  fanciful 
scroll  work.   Of  Coiumba's  monastery,  which  was  built  of  wood 
i  m.  from  the  present  ruins,  nothing  remains. 


lOHIA,  in  andent  geography,' the  naitae  given  to  a  portion  of 
the  W.  coast  of  Asia  Minor,  adjoining  the  Aegean  Sea  and 
bounded  on  the  E.  by  Lydia.  It  consisted  of  a  narrow  strip 
of  land  near  the  coast,  which  together  with  the  adjacent  islands 
was  occupied  by  immigrant  Greeks  of  the  Ionic  race,  and  thus 
distinguished  from  the  interior  district,  inhabited  by  the  Lydians. 
According  to  the  universal  Greek  tradition,  the  cities  of  Ionia 
were  founded  by  emigrants  from  the  other  side  of  the  Aegean 
(see  loNiANs),  and  their  settlement  was  connected  with  the 
legendary  history  of  the  Ionic  race  in  Attica,  by  the  sUtement 
that  the  colonists  were  led  by  Neleus  and  Androclus,  sons  of 
Codrus,  the  hut  king  of  Athens.  In  accordance  with  this  view 
the  "  Ionic  migration,"  as  it  was  called  by  later  chronologers, 
was  dated  by  them  one  hundred  and  forty  years  after  the  Trojan 
war,  or  sixty  years  after  the  return  of  the  Heraclidae  mto  the 
Peloponnese.  Without  assigning  any  definite  date,  we  may  say 
that  recent  research  has  tended  to  support  the  popular  Greek 
idea  that  Ionia  received  its  main  Greek  element  rather  late— 
after  the  descent  of  the  Dorians,  and,  therefore,  after  any  part  of 
the  Aegean  period.  The  only  Aegean  objects  yet  found  (19x0) 
in  or  near  Ionia  are  some  sherds  of  the  very  latest  Minoan  age  at 
Miletus.  It  is  not  probable  that  all  the  Greek  colonists  were 
of  the  not  numerous  Ionian  race.  Herodotus  tells  us  (L  X4d) 
that  they  comprised  settlers  from  many  different  tribes  and 
dties  of  Greece  (a  fact  indicated  also  by  the  local  traditions  of 
the  cities),  and  that  they  intermarried  with  the  native  races. 
A  striking  proof  ci  this  was  the  fact  that  so  late  as  the  time  of 
the  historian  distinct  dialects  were  spoken  by  the  inhabitants 
of  different  cities  within  the  limits  of  so  restricted  an  area. 
E.  Curtius  supposed  that  the  population  <4  this  part  of  Asia 
was  aboriginally  of  Ionic  race  and  that  the  settlers  from  Greece 
found  the  country  In  the  possession  of  a  kindred  people.  The 
last  contention  is  probably  true;  but  the  kinship  was  certainly 
more  distant  than  that  between  two  branches  of  one  Ionian 
stock. 

The  dtiea  called  Ionian  in  historical  times  were  twdve  in 
number,— an  arrangement  copied  as  it  was  supposed  from  the 
constitution  of  the  Ionian  dties  in  Greece  which  had  oripnally 
occupied  the  territory  in  the  north  of  the  Peloponnese  subse- 
quently hdd  by  the  Achaeans.  These  were  (from  south  to  north) 
-^Miletus,  Myus,  Priene,  Ephesus,  Colophon,  Lebedus,  Teos, 
Erythrae,  Claiaomenae  and  Phocaea,  together  with  Samos  and 
Chios.  Sm3ma  (q.v.),  originally  an  Aeoh'c  colony,  was  afterwards 
occupied  by  lonians  from  Colophon,  and  became  an  Ionian  dty, — 
an  event  which  had  taken  place  bdore  the  time  of  Herodotus. 
But  at  what  period  it  was  admitted  as  a  member  of  the  league  we 
have  no  informatioiL  The  dties  above  enumerated  imquestion- 
ably  formed  a  kind  of  league,  of  which  partidpation  in  the 
Pan-Ionic  festival  was  the  distinguishing  characteristic.  This 
festival  took  place  on  the  north  Slope  of  Mt.  Mycale  in  a  shrine 
called  the  Panionium.  But  like  the  Amphictyonic  league  in 
Greece,  the  Ionic  was  rather  of  a  sacred  than  a  political  character; 
every  dty  enjoyed  absolute  autonomy,  and,  though  common 
interests  often  united  them  for  a  common  political  object, 
they  never  formed  a  real  confedency  like  that  of  the  Achaeans 
or  Botodans.  The  advice  of  Thales  of  Miletus  to  combine  in 
a  political  union  was  rejected. 

I(Hiia  was  ci  small  extent,  not  exceeding  90  geographical 
miles  in  length  from  N.  to  S.,  with  a  breadth  varying  from 
so  to  30  m.,  but  to  this  must  be  added  the  peninsula  of  Mimas, 
together  with  the  two  large  islands.  So  intricate  is  the  coast- 
line that  the  voyage  along  its  shores  was  estimated  at  neariy 
four  times  the  direct  distance.  A  great  part  of  this  area  was, 
moreover,  occupied  by  mountains.  Of  these  the  most  lofty  and 
striking  were  Mimas  and  Corycus,  in  the  peninsula  which  stands 
out  to  the  west,  fadng  the  island  of  Chios;  Sipylus,  to  the 
north  of  Smyrna;  Corax,  extending  to  the  south-west  from 
the  Gulf  of  Smyrna,  and  descending  to  the  sea  between  Lebedus 
and  Teos;  and  the  strongly  marked  range  of  Mycale,  a  con- 
tinuation of  Messogb  in  the  interior,  which  forms  the  bold  head- 
land  of  Trogilium  or  Mycale,  opposite  Samoa.  None  of  these 
moontains  attains  a  height  of  more  than  4000  ft.   The  district 
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comprised  three  eunmely  fertile  vtHeys  formed  by  die  oulflow 
o(  Ihree  riven,  unang  Ibe  moM  considFiable  in  Aiii  Minor: 
Ihe  Hcimiu  in  the  iwnli,  Ooinng  iota  the  CuLI  of  Smyrna,  though 
It  aoDie  diiliDce  from  the  city  a(  that  Tame;  the  Cifilcr, 
tvhidr  Sowed  under  the  walls  oi  Ephcsus;  and  the  Uacander, 
which  in  andent  lima  discharged  its  vaten  into  the  deep  guLF 
thit  once  balbcd  the  walls  of  Miletus,  but  which  has  been  - 
gradually  filled  up  by  this  river^s  deposits.  With  the  advantage 
of  a  peculiady  fine  climate,  for  which  this  part  of  Asia  Minor 
bas  been  famous  in  all  aga,  Ionia  enjoyed  tbe  reputation  in 
ancieot  times  of  bring  the  most  fatlle  of  all  the  rich  provinces 
of  Asia  Minor;  and  even  in  modem  times,  though  very  imper- 
fectly cultivated,  it  produces  abundance  of  fruit  of  all  kinds, 
and  the  raisins  and  figs  oI  Smymt  supply  almost  all  tbe  mariula 
of  Europe. 

The  colonies  naturally  became  pro^KTODS.  Miletus  e^iedaHy 
was  at  an  early  period  one  of  the  most  important  commercial 
cities  of  Greece;  and  in  its  turn  became  the  parent  of  numerous 
other  colonies,  which  citended  all  uotind  the  shares  of  the 
Euiine  and  tbe  Fropontis  from  Abydus  and  Cyaicus  to  Trapeius 
and  Fanticapaeum.  Phocaca  was  one  of  the  first  Greek  cities 
whose  mariners  explored  the  sliores  of  (be  western  Mediterranean. 
Epbesus.  though  it  did  not  send  out  any  colonies  of  importance, 
from  an  early  period  became  a  flourishiog  dtyandattained to 
a  position  corresponding  in  some  measure  to  that  ol  Smyrna 

HaUry.—nic  fin!  event  in  the  Uttciy  of  tonli  of  whkh  we  have 
any  tniHworthy  account  i«  the  iimd  o(  iheCinmcrii  (lee  Scvthi*), 
whoiavaEedaneal  part  of  A^  Minor,  includineLydia,  and  Bcked 
Magnnia  on  ibe  Macwdcr,  hut  wire  foiled  in  liieir  attack  upon 
Ephous.  Thii  event  puy  be  referred  to  the  niidclle  oT  (he  7ih 
., — . —  -  «     Ai — .  —  ..  p_  Cyges,  firil  Menuiad  king  of  Lydia, 


hernia  Ly^'i 


(S6o-^S»-C- 


.  -  .  .  _  and  Mjletas.  ind  is  laid 

ID  Anly$  did  rrii-r]«.    But  it  was  nor  lui  tne 

15  ■.c.)  thai  lilt  tjliesof  Ionia  succeMivel)' 
""  ir^nbyCyjutwMloUowcd 

f^rwn  mooafchy  with  the  other  CrL-  ]i  dtles  of  Au.  In  this 
poiilioo  they  enjoyed  a  con^dcrablein^'.LiritU  autonomy,  but  were 
tor  Ihe  nmal  part  subject  to  local  iL  .  ti.  nioii  of  whom  wrrr 
cnutuTS  o(  tbe  Pcrdan  king.  Il  u  i~  -  Ihe  initigation  of  one  d[ 
these  deqnti.  HiniaeDS  (i.ij  of  Milit  :  hat  inibaul  500  ilc.  the 
prindpsl  dtie*  broke  out  info  inaun.  n  a^inat  Penia.  They 
were  at  first  assisted  by  the  Athenian  -  ith  whow  aid  they  peiu^- 
trsled  into  tile  interior  and  burnt  l^an'  □  event  which  uUimately 
led  to  (he  Penian  lavBtl(n  of  Greece.  I'.  heflcetof  ihelonianiwas 
dcfeatedoKheiilaiidof  Lade  and  th.  uniction  of  Miletus  afier 
«  protracted  liege  was  follawed  by  ihL  :     nquest  of  all  the  Asiatic 


IcoHheA 


ir  had  Ihe 


■fid  fhebjrtleof  Mycale  (479  B.C.),  Lrt  ^ 

tion.  They  hcncefortb  became  tbe  dependent  allies  of  Aihcns  (xc 
Delian  LEACtn)  (hough  still  retaining  their  autonomy,  whidi  they 
pmerved  until  the  peace  of  Aotakidaa  in  3S7  BX.  once  more  placed 
them  as  well  as  (he  other  Greek  d(les  in  Asia  under  (he  nominal 
dominion  ef  Penia.  Tbcy  appear,  however,  to  have  retained  a 
eonsidenble  amount  o(  freedom  until  Ihe  invaiion  of  Alia  Minor  by 


^  submitted  to  It 
a>  reduced  after  -  ' 


er  Ihe  battle  of  the  Giuc 


buame  pan  of  the  Roman 
Jonia  has  laid  the  wor 
birth  (0  a  hing  roll  ol  distioguisbed 


l™e  siege  (3M  ■-<-)•    FTon  this  time 

he  exception  oi  Miletus  ig-v^,  to  enioy 
ihese  Greek  dynaitica  and  alter  they 


debtu 


only  by  giving 


>f  letters 


J  PniUMOPHy),  but  by  01  _ 
distinct  school  of  art  which  prepared  the  way  for  the  bi^iant 
artistic  development  of  Athens  in  the  5tb  century.  This  school 
fiourishcd  in  the  Sib,  7th  and  6ih  centuries,  and  [s  distinguished 
by  tbe  fineness  of  worknunsbip  Hud  m[oulenes>.ol  detail  with 
which  it  tnated  subjects,  inspired  always  to  some  client  by 

treatment,  t.[.  of  the  human  figure,  but  to  the  end  it  is  still 
subservient  to  convention.  It  bas  been  thought  that  Ihe  Ionian 
migniion  from  Greece  carried  with  it  some  part  of  i  population 
which  tetained  the  utistic  traditions  of  (be  "  Mycenaean " 


dvilization,  and  so  cat 
wbetherlhis  was  so  or  n 
onwards  we  find  the  tr 

out  lis  dcvek^nK 


d  the  binb  of  tbe  Ionic  Kfad;  ba 

,  it  is  certain  that  fm  tbe  Sih  mit^ 
!  E(Bii[  of  Hellenic  art,  Siagluea  br 


of  this  school  are  Tbeodoruf  ai 
ol  Saioos;  Balhydes  of  Magnesia  on  (be  Uaeander,  Gh:,-i 
Melas.  Micdades,  AnJiermus,  Bupalus  and  Albmii  of  O--^ 
Notable  works  ol  the  school  stiD  eiunt  are  (be  fajtm  ui>.u 
female  statues  found  on  tbe  Athenian  AcrsfBlit  in  iSSj-iSi-. 
the  seated  sUtues  of  Branchidae,  (be  NikC  ol  ArckroB  liial 
at  Deks,  and  the  objects  in  ivory  and  ekctium  feaml  b;  DC 
Hogarth  In  the  lower  strata  of  the  ArtemisoiL  at  £ftam  'a 
1904-1Q0;  (see  Gtztx  Ait). 

" my.— Beside  nicnJ  sntboritics  aOa  Aa»  Mr<M 

F.  Beaulon,  /enu  Xa/itcilie)  (llll)^  R.  Chicli;, 
I nlHiiilici  (1769  B.);  Hiooiiei  of  Oiek  Sculpiirf  N 
M.CollignonaddE-A.Gardocr.aDdi|xeiilfeaL:.  -^~ 

(-.„uilar  dtin:   E.   Cunius,   Dit  Irritr  tsr  At  uil  'I 

iroailcnnf  (iSjs) ;  D.  G.  Mcsanh.  Inia  ai  l*r  Eail  (191H'  >  ;i 
map.  ^^  [e.U.B.:D.&ll. 

lOHU,  a  dty  and  the  connty.««t  of  Ionia  amnly,  UicHA 
U.S^.,  on  the  Grand  river,  about  j4  d.  E-  of  CiMid  Ki-^a. 
Fop.  (1904)  51111  doio)  50JO.  It  is  served  by  (he  Cnsd  Tr-i 
and  the  Fbe  Marquette  railways.  The  greater  part  ef  the  07 
is  built  on  the  bottom-lands  of  tbe  valley  within  an  area  st  ^ 
length  and  t  m.  in  width,  but  some  oS  the  fine^  residescef  mni 
on  tbe  hills,  which  form  an  irregular  semicircle  bcbiad  the  c-'^. 
and  command  eitensive  views  of  Ihe  valley.  Uochof  the  b:^'- 
ing  materia]  is  a  brown  sandstone  obtained  from  qaaniB  i^  J 
3  m.  distant;  while  day,  also,  is  found  in  (be  vidailj.  Tu 
dly  is  a  trade  centre  for  a  rich  farming  district,  has  ai-&^ 
(of  the  P£rc  Maniuctte  railway)  and  iron  foundries,  and  iLi:a- 
factures  wagons,  pottery,  furniture  and  cfothing  TV  st^- 
woiks  are  owned  and  operated  by  the  muniapa&ty.  1^^ 
was  settled  In  iSjj  by  immigrants  from  Cefman  thfi,  ic: 
Herkimer,  New  York.  It  was  incorporated  as  a  viBigcm  ^'j' 
but  the  chatter  was  allowed  to  lapse;  it  was  again  tDcorpc:3.j:- 
as  a  village  in  1S65,  and  was  chartered  as  a  dty  is  iS;}. 

IONIAN  ISUHDS.  tbe  collective  name  foe  tbe  Creek  i^3 
of  Corfu,  Cephalonia,  Zanle,  Santa  Maun,  llbaa.  Cy.-^ 
(Cerigo)  ond  Paio,  with  Ibor  minor  depeadcnciea.  TV^c^"S 
islands  (for  dclails  of  which  see  tbcir  separate  beading'  ^^ 
often  described  also  as  the  HeplaiusMS  ("  Se\-es  Uandi '  .  '^Ji 
they  have  no  real  geographical  unity.  TIk  bis(ary  erf  the  z:^ 
"  Ionian  "  in  this  cotmesion  is  obscure,  but  it  is  peobab!^  ^  J 
to  andent  settlements  ol  Ionian  cnlonists  on  (he  coaits  i=i 
islands.  Tie  pohlical  unity  of  the  srvts  isluids  is  id  cBSxn- 
lively  modem  date;  their  independeiKe  ai  t,  sepanie  ?:.: 
lasted  only  seven  years  (iBoo-iSo7).  To  ■  tctain  tr:^- 
ihey  have  passed  under  the  Birie  sncosioa  id  iafix:^^!, 

ceived  accesuoD]  to  their  popuUtions  fmm  tbe  sine  ccttr  1 
of  migration  or  conquest.  But  evm  what  may  be  cos^i<^- 
as  common  eiperiences  have  oflected  the  individuil  isia:::  - 
dideieni  ways;  in  the  miltet  of  populaiion,  for  iasu^"-' 
Corfu  I  ■  ■  ■  — 


as  the  Vigil* 

luraHic  system  and 
follows  a  raaa  of  t 


iBtf  abmst  mtnty  of  Cnttceon  ■■'^ 
111  Jurassic  deposits  bdoeciaa  <o  «'  -' 
ind.  TIk  oldest  beds  *^  base  >?>- 
_  honatenes  withLiassieff  iili  TtH-~ 
ibly  by  a  thick  setie*  of  ptoiy  lb 


moch  d  tbe  k>w4>-ia(  gnwai 
fiiUry. — Tbe  beginning  of  Hejrtanerian  InsIaiT  may  he  e  : 
late  from  the  Qtfa  century.  Leo  the  PtulDsopber  (abcc  >1 
I  lormcd  all  or  most  of  tbe  islands  into  a  diainct  tor^.^i 
ei  the  title  of  the  Tbenu  of  Cephilkoii,  BBd  in  this  cbbL^ 
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tlwy  belonged  to  the  Eastetn  empire  after  Italy  had  been  divided 
into  various  states,  but  this  political  or  administrative  unity  could 
not  last  long  in  the  case  of  islands  exposed  by  their  situation 
to  opposite  currents  of  conquest.  Robert  Guiscard,  having 
captured  Corfu  (1081)  and  Cephalonia,  might  have  become  the 
founder  of  a  Norman  dynasty  in  the  islands  but  for  his  early 
death  at  Cassopo.  Amid  the  struggles  between  Greek  emperors 
and  Western  crusaders  during  the  12th  century,  Corfu,  Cepha* 
Ionia,  Zante,  &c.,  emerge  from  time  to  time;  but  it  was  not  till 
the  Latin  empire  was  established  at  Constantinople  in  1204 
that  the  Venetians,  who  were  destined  to  give  the  Ionian  Islands 
their  place  in  histoty,  obtained  possession  of  Corfu.  They  were 
afterwards  robbed  of  the  island  by  Leon  Vetrano,  a  famous 
Genoese  corsair;  but  be  was  soon  defeated  and  put  to  death, 
and  the  senate,  to  secure  their  position,  granted  fiefs  in  Corfu  to 
ten  noble  families  in  order  that  they  might  colonise  it  (1206). 
The  conquest  of  Cephalonia  and  Zante  followed,  and  we  find  five 
counts  of  the  family  of  Tocco  holding  Cephalonia,  and  probably 
Zante  as  well  as  Santa  Maura,  as  tributary  to  the  republic.  But 
the  footing  thus  gained  by  the  Venetians  was  not  maintained, 
and  through  the  dosing  part  of  the  13th  and  most  of  the  X4th 
century  the  islands  were  a  prey  by  turns  to  corsairs  and  to  Greeic 
and  Neapolitan  claimants.  In  1386,  however,  the  people  of 
Corfu  made  voluntary  submission  to  the  Venetian  republic 
which  had  now  risen  to  be  the  first  maritime  power  in  the 
Mediterranean.  In  1485  2^te  was  purchased  from  the  Turks 
in  a  very  depopulated  condition;  and  in  1499  Cephalonia 
was  captured  from  the  same  masters;  but  Santa  Maura,  though 
frequently  occupied  for  a  time,  was  not  finally  attached  to 
Venice  tiU  1684,  and  Cerigo  was  not  taken  till  17 17. 

The  Venetians,  who  exacted  heavy  contributions  from  the 
islands,  won  the  adherence  of  the  principal  native  families 
by  the  bestowal  of  titles  and  appointments;  the 
Roman  Catholic  Church  was  establidied,  and  the 
Italian  and  Greek  races  were  largely  assimilated  by 
intermarriage;  Greek  ceased  to  be  spoken  except  by 
the  lower  classes,  which  remained  faithful  to  the  Orthodox 
communion.  On  the  fall  of  the  Venetian  republic  in  1797 
the  treaty  of  Campo  Formio,  which  gave  Venice  to  Austria, 
annexed  the  Ionian  Islands  to  France;  but  a  Russo-Turkish 
force  drove  out  the  French  at  the  dose  of  1798;  and  in  the  spring 
of  1 799  Corfu  capitulated.  By  treaty  with  the  Porte  in  x8oo,  the 
emperor  Paul  erected  the  "  Septinsular  Republic,"  but  anarchy 
and  confusion  followed  till  a  secret  article  in  the  treaty  of  Tilsit, 
in  1807,  declared  the  Islands  an  integral  part  of  the  French 
empire.  Hiey  wero  incorporated  with  the  province  of  Illyria, 
and  in  this  condition  they  remained  till  the  decline  of  the  French 
power.  The  British  forces,  under  General  Oswald,  took  Zante, 
Cephalonia  and  Cerigo  in  1809,  and  Santa  Maura  in  x8io; 
Colonel  (afterwards  Sir  Richard)  Church  (g.v.),  reduced  Paxo 
in  1814;  and  after  the  abdication  of  Napoleon,  Corfu,  which 
bad  beini  well  defended  by  General  Donxelot,  was,  by  order 
of  Louis  XVIII.,  surrendered  to  Sir  James  CampbeU.  By  the 
treaty  of  Paris  (9th  November  1815)  the  contracting  powers — 
Great  Britain,  Russia,  Austria  and  Prussia — ^agreed  to  place  the 
**  United  States  of  the  Ionian  Islands "  under  the  exclusive 
p^>tection  of  Great  Britain,  and  to  ^ve  Austria  the  right  of 
equal  commercial  advantage  with  the  protecting  country,  a 
plan  strongly  approved  by  Count  Capo  d'lstria,  the  famous 
Corfiot  noble  who  afterwards  became  president  of  the  new 
republic  of  Greece. 

The  terms  of  the  treaty  of  Paris  were  not  only  of  indefinite 
import  but  were  susceptible  of  contradictory  interpretations. 
And  instead  of  interpreting  the  other  articles  In  harmony 
with  the  first,  which  declared  the  islands  one  "  sole 
free  and  independent  state,"  the  protecting  Power 
availed  itself  of  every  ambiguity  to  extend  its  authority. 
The  first  lord  high  commissioner,  Sir  Thomas  Maitland,  who  as 
governor  of  Malta  had  acquired  the  sobriquet  of  "  King  Tom," 
was  not  the  man  to  foster  the  constitutional  liberty  of  an  infant 
State.  The  treaty  required,  with  questionable  wisdom,  that  a 
Gonstitutlon  should  be  established,  and  this  was  accordingly 


done;  but  its  practical  value  was  trifling.  The  constitution, 
voted  by  a  constituent  assembly  in  1817  and  applied  in  the 
following  year,  placed  the  administration  in  the  hands  of  a 
senate  of  six  members  and  a  legislative  assembly  of  forty 
members;  but  the  real  authority  was  vested  in  the  high  com- 
missioner, who  was  able  directly  to  prevent  anything,  and 
indirectly  to  effect  almost  anything.  Sir  Thomas  Maitland  was 
not  slow  to  exercise  the  control  thus  permitted  him,  though  on 
the  whole  he  did  so  for  the  benefit  of  the  islands.  The  construc- 
tion of  roads,  the  abolition  of  direct  taxes  and  of  the  system  of 
farming  the  church  lands,  the  securing  of  impartial  administra- 
tion of  justice,  and,  the  establishment  of  educational  institutions 
are  among  the  services  ascribed  to  his  efforts.  These,  however, 
made  less  impression  on  the  Heptanesians  than  his  despotic 
character  and  the  measures  which  he  took  to  prevent  them 
giving  assistance  in  the  Greek  war  of  independence  in  1821. 
He  was  succeeded  in  1823  by  General  Sir  Frederick  Adam,  who 
in  the  main  carried  out  the  same  policy.  Under  his  government 
the  new  fortifications  of  Corfu  and  some  of  the  most  important 
public  works  which  still  do  hoiu>ur  to  the  English  protectorate 
were  undertaken.  Lord  Nugent,  who  became  high  commissioner 
in  1832,  was  followed  by  Sir  Howard  Douglas  (1835-1841), 
who  ruled  with  a  firm,  too  often  with  a  high  hand;  and  he  was 
met  by  continual  intrigues,  the  principal  exponent  of  the  opposi- 
tion being  the  famous  Andreas  Mustoxidi  (d.  1861).  A  complete 
change  of  policy  was  inaugurated  by  Mr  Mackenzie  (1841-1843), 
and  his  successor  Lord  Seaton  (1843-1849)  was  induceid  by  the 
European  disturbances  of  1848  to  initiate  a  number  of  important 
reforms.  But  the  party  which  wished  for  union  with  Greece 
was  rapidly  growing  in  vigour  and  voice.  Serious  insurrections 
of  the  peasantry,  especially  in  Cephalonia,  had  to  be  put  down 
by  military  force,  and  the  parliament  passed  a  resolution  in 
favour  of  immediate  union  with  Greece.  The  hopes  of  the 
unionists  were  roused  by  the  appointment  of  W.  E.  Gladstone 
as  high  commissioner  extraordinary  to  investigate  the  condition 
of  the  islands.  From  his  known  sympathy  with  Greek  inde- 
pendence, it  was  their  expectation  that  he  would  support  their 
pretensions.  But  after  a  tour  through  the  principal  islands 
Gladstone  came  to  the  conclusion  that  the  abolition  of  the 
protectorate  was  not  the  wbh  of  the  mass  of  the  people.  For 
a  few  days  in  1859  he  held  office  as  lord  high  commissioner, 
and  in  that  capadty  he  proposed  for  the  consideration  of  the 
assembly  a  series  of  reforms.  These  reforms  were,  however, 
declared  inadmissible  by  the  assembly;  and  Sir  Henry  Storks, 
who  succeeded  Gladstone  in  February  1859,  began  his  rule  by 
a  prorogation.  The  contest  continued  between  the  assembly 
and  the  protectors  te.  The  British  government  was  slow  to 
realize  the  true  position  of  affairs:  as  late  as  May  1861  Gladstone 
spoke  of  the  cession  of  the  islands  as  "  a  crime  against  the  safety 
of  Europe,"  and  Sir  Henty  Storks  continued  to  report  of  tran- 
quillity and  contentment.  The  assembly  of  1862  accused  the 
high  commissioner  of  violation  of  the  constitution  arui  of  the 
treaty  of  Paris,  and  complained  that  England  remained  in 
ignorance  of  what  took  place  in  the  islands. 

On  the  abdication  of  King  Otho  of  Greece  in  1862  the  Greek 
people  by  universal  suffrage  voted  Prince  Alfred  of  England 
to  the  throne,  and  when  he  declined  to  accept  the 
crown  England  was  asked  to  name  a  successor.  The 
candidate  proposed  was  Prince  William  George  of 
GlUcksburg,  brother  of  the  princess  of  Wales;  and  the  British 
government  declared  to  the  provisional  government  of  Greece 
that  his  selection  would  be  followed  by  the  long-refused  cession 
of  the  Ionian  Islands.  After  the  prince's  election  by  the  national 
assembly  in  1863  the  high  commissioner  laid  before  the  Ionian 
parliament  the  conditions  on  which  the  cession  would  be  carried 
out.  The  rejection  of  one  of  those  conditions — the  demolition  of 
the  fortifications  of  Corfu — led  to  a  new  prorogation;  but  none 
the  less  (on  March  29,  1864)  the  plenipotentiaries  of  the  five 
great  powers  signed  the  treaty  by  which  the  protectorate  was 
brought  to  a  cUne.  The  neutrality  which  they  attributed  to  the 
whole  of  the  islands  was  (January  1864)  confined  to  Corf  a  and 
Paxo.  On  May  3 1st  of  that  year  Sir  Henry  Storks  left  Corfu  with 
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the  English  troops  and  men-of-war.   King  George  made  his  entry 
Into  Corfu  on  the  6th  of  June. 

Since  their  annexation  to  Greece  the  history  of  the  Ionian 
islands  has  been  uneventful;  owing  to  various  causes  their 
prosperity  has  somewhat  declined.  Corfu  (Corcyra)  with  Pairo; 
Cephalonia;  Santa  Maura  (Levkas)  with  Thiaki  (Ithaca)  and 
Zante  (Zacynthos)  each  form  separate  nomarchics  or  depart- 
ments; Cerigo  f  C^tbera)  forms  part  of  the  nomarchy  of  Laconia. 
The  islands  retain  the  exemption  from  direct  taxation  which 
they  enjoyed  under  the  British  protectorate;  in  lieu  of  this 
there  is  an  oJ  valorem  tax  of  2o|%  on  exported  <m1  and  a  tax  of 
6%  on  wine  exported  to  Greek  ports;  these  commodities  are 
further  liable  to  an  export  duty  of  i)%  which  is  levied  on  all 
agricultural  produce  and  articles  of  local  manufaaure  for  the  main- 
tenance and  construaion  of  roads.  The  excellent  roads,  which 
date  from  the  British  administration,  are  kept  in  fair  repair. 

See  MMtoiadi,  DeUe  cou  Cortiresi  (Corfu.  i84iB).  Lunxt.  n«^  r^ 
veJUndvv  mmjoariurmn  r#c  'BrrofivoM  Iwi  'Eftrum  (Athens.  1856): 
Ansted,  The  1. 1.  (London  1863);  Viscount  Kirkwall,  Four  Years  in 
Ike  I.  /.  (London.  1864)  voL  i.  cootainine  a  chronological  history  of 
the  British  procectorace;  F  Lenormanc,  La  Crhce  et  Us  Ues  ioHtemus 
(Paris.  1865);  P.  Chiocis.  Hist,  des  Ues  ioniennes  (Zantc.  1815-186^); 
Mardo.  Se^mo  di  una  descrizione  f/topafito-sUmak  deile  Isole  (Corfu, 
i860  (mainly  geographical):  De  Bosset,  Description  des  mounaies 
d'ltkaque  et  de  CfphaloHie  (London.  1815):  Postolakas,  KarAA«Yv« 
r«»  ^xo'w  miutritiLTum  rwr  f^um  Kifitvpn,  Attmiiot,  8tc.  (Athens, 
1868):  Wiebel,  Die  Insei  KephaUmia  mud  die  MeermuUen  ww 
Argpsleli  (Hamburg.  1873);  Tsitaelis,  rXuavmplor  Ki^oXXirlcf, 
(Athens.  1876);  '(MM«raMa«wr  <r  Kc^«XX^f  in  the  "  Parnassus  " 
i.  9-12  (Athens,  1877);  Riemann.  "  Recherches  archdologiqaes  sur 
les  lies  ioniennes  "  tn  BMiolkique  des  Ecoles  franfaises  d'Atl^mes  et 
de  Rome  (Paris,  1879-1880);  Grv^orovius,  Corfu:  ehu  ioniscke 
Idylte  (LeiiMig.  1882) ;  J.  Partsch.  Die  Inset  Corfu:  eine  ieoprapkiscke 
Monograpkie  (Gocha,  1887);  Die  Inset  Leokas  (Gotha.  1889); 
KephaUemia  mid  Itkaka  (Gotha.  1890);  Die  Inset  Zante  (C<otha. 
1891).  (J.  D.  B.) 

lOMIAIIS,  the  name  given  by  the  Greeks  to  one  o^  the  principal 
divisions  of  the  Hellenic  peoples.  In  historic  times  it  was 
applied  to  the  inhabitants  of  (i)  Attica,  where  some  believed 
the  lonians  to  have  originated;  (2)  parts  of  Euboea;  (3)  the 
Cydadic  islands,  except  Melos  and  Thera;  (4)  a  section  of  the 
west  coast  of  Asia  Minor,  from  the  gulf  of  Smyrna  to  that  of 
lasus  (see  Ionia);  (5)  oobnies  from  any  of  the  foregoing, 
notably  in  Thrace,  Propontis  and  Pontus  in  the  west,  and  in 
Egypt  (Naucratis,  Daphnae);  some  authorities  have  found 
traces  of  an  ancient  Ionian  population  in  (6)  north-eastern 
Peloponnese.  The  meaning  and  derivation  of  the  name  are 
not  known.  It  occurs  in  two  forms,  'liFaots  and  Twm  (compare 
X&aoes  and  Xums  in  Epirus) — not  counting  the  name  limot 
applied  to  the  open  sea  west  of  Greece.  In  the  traditional 
genealogy  of  the  Hellenes,  Ion,  the  ancestor  of  the  lonians,  is 
brother  of  Achaeus  and  son  of  Xuthus  (who  held  Peloponnese 
after  the  di^>ersal  of  the  children  of  Hellen).  B  ut  this  genealogy, 
though  it  is  attributed  to  Hesiod,  b  apparently  post-Homeric; 
and  it  is  clear  that  the  Ionian  name  had  independent  and  varied 
uses  and  meanings  in  very  early  times.  In  Homer  the  word 
*liiFco9  occurs  as  a  name  of  inhabitants  of  Attica,  with  the 
epithet  ikKexlruots  {11.  xiiL  685  «■"  trail-vest "),  describing  some 
point  of  costume,  and  later  regarded  as  imputing  effeminacy. 
The  Homeric  Hymn  to  ApoUo  of  Delos  (7th  century)  describes 
an  Ionian  population  in  the  Cydades  with  a  loose  religious 
league  about  the  Delian  sanctuary. 

The  same  word  'ISj^v  {Javan)  appears  in  Hebrew  literature 

of  the  8th  and  7th  centuries,  to  denote  one  group  of  the 

"  Japhetic  "  peoples  of  Asia  Minor,  Cyprus  and  perhaps  Rhodes: 

"by  these  were  the  isles  of  the  nations  divided,  in  their 

lands,  every  one  after  his  tongue,  after  their  families,  in  their 

nations,"  a  comprehensive  expression  for  the  island-strewn 

regions  farther  west  (Gen.  x.  10).   In  Ezek.  xxviL  13, 19,  Jsoan 

trades  with  Tyre  in  slaves,  bronze-work,  iron  and  drugs.    Later 

alluuons  show  that  on  Semitic  lips  Javan  meant  western  traders 

in  general.    In  Persian  Yauna  was  the  generic  term  for  Greeks.' 

'  Yundn  is  still  a  popular  synonym  for  Oronm,  a  Greek,  among  the 
Arabs;  in  India  Yavana  was  long  the  generic  name  for  all  foreigners 
from  the  north  and  west,  a  use  dating  probably  from  Alexander's  day 
and  the  Gracco*Bactrian  monardis. 


The  earliest  explicit  Greek  account  of  tbe  loniaiia  is  I 
5th  century  by  Herodotus  (i.  45»  S6,  UJ-US.  ▼.  66.  viL  ^4. 
viii.  44-46).  llie  "  children  of  Ion  "  originated  in  aocth  tuvt  111 
Pelopoimese;  and  traces  of  them  remained  in  Tneaea  aad 
Cynuria.  Expelled  by  the  Achaeans  (who  seem  to  have  ottaml 
Peloponnese  about  four  generations  before  the  Donaa  iBvasioA^ 
they  invaded  and  dominated  Attica;  and  about  the  dose  of  the 
Dorian  Invasion  took  the  lead  under  the  Attic  bnnck  of  the 
Neleids  of  Pylus  (Hdt.  L  147,  v.  6$)  in  the  oobwaatioB  of  the 
Cydades  and  of  Asiatic  Ionia,  whidi  in  Homer  is  still 
Many  of  the  colonists,  however,  were  not  lonians.  bm 
from  other  parts  of  Greece,  between  Euboea  and  AtgaSm  (H<ii- 
i.  146);  others  fooked  00  Attica  as  their  first  bone,  »^**-Tt^  the 
true  lonians  were  intruders  there.  The  Pan-Ionian 
of  Poseidon  on  the  Asiatic  promontory  ol  Mycak  w 
perpetuating  a  cult  from  Petoponnesian  Adiaea,  and  the 
of  twdve  dties  which  maintained  it,  as  imitated  from  an 
dodecapolis,  and  as  daiming  (abnrdly,  acooniing  Co 
i.  143)  purer  descent  than  other  lonians. 

In  Herodotus's  account  of  the  first  Greek  intcreoone  writ 
Egypt  (about  664  B.a)  he  describes  "Ionian  and 
adventurers  and  mercenaries  in  the  Ddta.   Later  the  ( 
antithesis  is  between  Ionian  and  Dorian,  first  (probably) 
colonial  regions  of  Asia  Minor,  and  later  more  univeisalljr. 

In  the  5th  century  the  name  "  Ionian  **  was  afacady 
into  discredit.  Causes  o(  this  were  (t)  the  peace-lovinc  iazv.nr 
(bom  of  commercial  wealth  and  contact  with  Oriental  Ke-  cs 
the  great  Ionian  dties  of  Asia;  (2)  the  tameness  wiik  «hH± 
they  submitted  first  to  Lydia  mjoA  to  Persia,  then  to  Athesssn 
pretensions,  then  to  Sparta,  and  finally  to  Persia 
the  decadence  and  downfall  of  Athens,  whidi  stifl 
Ionian  and  had  claimed  (since  Solon's  time)  seniorftj 
"  Ionian  "  states.  In  the  later  4th  century  the  name 
only  (a)  as  a  geographical  expression  for  part  of  the 
Asia  Minor,  (b)  in  European  Greece  as  the  name  of  thnt 
of  the  Northern  Amphictyony  in  wfaidi  Athens  and  km 
were  reckoned. 

The  traditional  history  of  Asiatic  Ionia  h  geataStf 
and  in  its  broad  outlines  is  probably  well  foonded. 
all  groups  of  lonians  in  the  Aegean  is  a  dialect  of  Greek  whv^ 
has  q  for  a  (in  Attic  only  partially)  and  (in  Asiatic  loniaa 
ally)  K  for  T  in  certain  words.  Herodotus  states  thai  thoe 
four  distinct  dialects  in  Asiatic  Ionia  itself  0-  M2) 
dialea  of  Attica  differed  widdy  from  aD  other  forms  of 
Earlier  phases  of  Ionic  forms  are  dominant  in  the  iancmage  of 
Homer.  Most  Ionian  states  exhfl>tt  also  txaces  of  the  tcnm§Lid 
tribal  divisions  named  after  the  "  children  of  Ion  ";  In 
tional  tribes  occur  locally.  (Hdt.  ^.66,  69.)  AH  repnted 
from  Attica  (except  Epbesus  and  Colophon)  kept  also  the  feast  of 
Apaturia;  and  many  worshipped  ^mIiIo  Patrons  as  the  i^ntted 
father  of  Ion.  The  few  observations  hitherto  made  on  the  sites 
of  Ionian  dties  indicate  continuity  of  settlement  and 
far  back  as  the  latest  phases  of  the  Mjrcennean  (Late  Mb 
Age  and  not  farther,  supporting  thus  far  the  txaditional 
tlon  dates. 

The  theory  of  X.  Curtius  (1856-1890)  that  the  loniam 
ated  in  Asia  Minor  and  spread  thence  throng  the  Cydndes  is 
Euboea  and  Attica  deserts  andent  tradition  on  lingvistjc  asd 
'ethnological  grounds  of  doubtful  value.  Ad.  Hobn  amJiwwts  it 
(Gesck.  Cr.,  Berlin,  1886,  L  86),  but  A.  von  Gutschmid  (Beik*.  t. 
Cesch.  d,  alien  Orients,  Ldpzig,  1856,  124  ff.)  and  E.  Mew 
{PkiMogus  NF.  2, 1889,  p.  268  ff.;  NF.  3,  rSgo,  p.  479 1-) 
Herodotus  with  qualifications.  J.  B.  Bury  {Emg.  HisL 
228),  thoui^  he  regards  the  Ionian  pet^dcs  as  of  Eurapena 
thinks  that  they  may  have  got  their  name  from  some  pntt  of  the 
Asiatic  coast.  Ionian  culture  and  art,  thou^  little 
thdr  earlier  phases,  derive  thdr  induration  on  the 
from  those  of  the  old  Aegean  (Minoan)  dviKxation,  on 
from  the  Oriental  (mainly  Assyrian)  modeb  which  peaeincsd 
to  the  coast  through  the  Hittite  dvilixatkm  of 
Egyptian  influence  is  almost  absent  until  the  time  of 
chus,  but  then  btoomes  predominant  for  a  while. 
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PhM.  8j  (i860),  p.  ua  t.-.  Httmi  jj  li»w).  p.  141  '■:  A.  von 
Gunctamiil.  BtUrSt"-  Gutk.  i,  almOnau  tLnpni.  I9s6).  p.  114 
S. :  E.  Mcyci.  Pk£tctu  47  (NF.  1,  1S89).  p.  168  ff.  >nd  49  INF,  ]. 
1S90).  e.  479  fi.;  V.  BoehUu.  Ami  imisdm  nU  itliukn  Ntcni- 
pin  (&wl,  1897);  H.  W.  Smrth,  ni  lomt  Diaitct  (1884).     P. 

C.  Cu'niin,  Sbidm  (.  (t.  <l  W.  Cram,  t  (it7^.  p.  iii,  ')•»: 
Kanttn.  Dt  fttafgrxo  Iniitnim  iiakOt  (Hiik,  1^1];  F.  OcrFiiel, 
0H  Ivtlriptm  ia  in^  OufdUl  (CottinfRi.  1S77).  For  Ibt  polilioa 
hjmity  of  tlw  loniu  Gncki  tee  GuBCi:  HtUery,  nod  loHM:  for 

tOmU  KHOOL  OP  PHIUUPHY.  Undei  thii  name  are 
included  *  Dumber  oi  philoiophen  of  the  6th  and  5th  cealurid 
B.C.  Uaidy  lonians  by  birth,  tbey  ur  united  by  1  local  tie 
and  npreienl  all  that  wai  bst  in  Ibe  early  laoian  intellect. 
'       in  the  hiitory  ol  Gicek  thought  that 


EaltcTD  iborei  of  the  Aegean  Sc 

do  tbeK  phikoophen  (arm  a  ich 

aim-    Tbey  all  sought  to  explail 

in  scDiible  perception;  their  explanation  wu 

movemenL  iorce.    In  thii  they  diSc-cd  from 

who  thought   in   the  abstract. 


not  only  geographically 
'  are  one  in  method  and 

Eleatici  and  the 


knowledge  and  exiitenre  in  met4>hyuca] 
tiadng  the  development  of  tbor  ideas,  two  periods  may  he  dit 
tinguiihed.  The  eirlieit  thinken  down  to  Heraclilus  en- 
deavoured to  find  a  mateiial  substance  of  which  all  things  con- 
•ill;  Heiaclitua,  by  hii  principle  of  univenal  fiui,  took  a  new 
tine  and  eiplalned  everything  in  terms  of  force,  movement, 
dynamic  energy.  The  former  aiked  the  tjuotion,  "  What  is  the 
■ubMntim  ol  the  Uuop  we  tt*1";  the  latter,  "  How  did  (he 
■tntible  woild  became  what  It  Ifj  ef  what  luluie  wu  (he 

The  fint  name  In  the  liit  of  Ibe  fonian  philaanphen— and,  Indeed, 
in  tbr  faiumy  U  Eumpein  tbogght— ii  (hit  g(  Thaln  (g.i.).  He 
fim.  u  far  u  we  know,  touf  Kt  to  go  behind  the  infinite  multiplidlv 
of  phcBOfBHain  tbeliopeolqndinc  an  in&nite  unity  fmn  which  all 
dincnocc  baa  been  evolved.  Tbia  unity  htdecidKl  is  Waiir  (il>ra 
MmIttIi).  It  ia  impoHible  to  discover  precisely  what  he  conoived 
tDDc  dwRlalioa  of  this  unity  10  the  plurality  ofpbeDOfnena.  Later 
wiitefi  ttaa  wban  we  derive  our  louwledge  of  Thales  aliributed  to 
blm  kicaawbieh  seem  to  have  been  conceived  by  Hibaeqiicnt  thinker*. 
Tboa  the  BigniiDn  pmervnl  by  Stobaeus  thai  be  conceived  water 
to  be  eiido^a  wiib  mind  is  diaoidiud  by  the  ipeciAc  suumeni  <i 
Arisloik  that  ibe  earlier  pbyeidsu  [pkninlotf)  did  noi  diitlnpiiifa 
the  mterial  Inn  the  Bwvinit  cause,  and  (h*l  bcfon  Anaufoni  n> 
snc  poMidated  oeative  inteUigeiice.  Anin  in  ilu-  n<  oMima  ti.  <1 
ArtMMli  quolci  the  suieiiieal  that  Thales 


poatulatcd  a  corporeal  subalanc*  intenoedi^ie  lieti 
Afl  the  ooe  band,  and  between  earth  and  water  on  ine  oiner  nana. 
Thia  lyhstance  he  ailed  "  the  Infinite"  frl  tnw).  Unlike  Thales, 
Ik  was  struck  by  the  InSniie  variety  in  ihiHs;  be  felt  that  all 
dillercan*  an  Snite.  (hat  ibey  have  emerged^ from  primal  unity 
<lim  calkd  l#n  by  him)  into  which  ihry  must  ultimaielv  return. 
that  Ibe  Iniaile  One  baa  been,  ii.  and  always  will  be,  ihe  lame. 
Indeteminate  but  immauble.  Change,  growth  and  decay  he  ea- 
elained  on  Ihe  prioeiple  of  mechanio]  compensation  (lij^m  7^ 
•*ra  flrir  •*!  Unr  r«(  Uulai). 

Anaiimenr*.  pupil  o(  ADuimaoder,  atema  to  have  rebelled  against 

Decewry  to  We,  tbat'The  unlnrae  Is  cumxinded'^  air,  he  wu 
ODAvinced  that  ovit  ol  air  all  Ihinp  have  rcwiliecL  The  process  by 
whicbihingigrDwiatwDfoU,  candcmarion  [wUt^nt]  and  rarefaction 

Bracasresah  cloud,  water  and  stone:  from  the  latter,  fiitaitd  aether. 
This  Ibcory  is  cksely  allied 


I  (hat  ol  Thatn.  hi 


lion  of  pluiality 


merely  (^yucxl  e  .  ...._..  

The  Many  linfSenK;  Unity  is  of  ThouEhi.  Bdiy  b 
1y  In  tetnu  of  Becoming,  That  which  1^  is  what  S  b 
i  perpetually  changing  nlalkini  [rirfi  tS  lal  aMto 
lis  Rcognition  of  the  necessary  enrrelaii^  of  BdBg 


tilunL     This   ekrnental  fill  is  ioiuST  a  di 


harmoDy  as  embodied  in  the  manijoid  of  penzeption;  the  senses  are 
"  bad  witncaaea  "  in  that  tbey  report   muliipJinty  as  fned  and 

R'ves  birth  to  a  sort  of  ethical  by-pnducl  whose  dominaat  note  & 
armon)',  the  subordination  ef  ibi  individual  to  (be  universal  leaasn: 
moral  failure  is  proportionate  to  the  drgiee  in  which  the  iodividial 
Uni™  FroBTliie'iL...."™*'  ""■"""'"  '-"•"'  -'-'" 
Immortaliiy,  The  individual.  Tike  the  phenomena  of  aensi 
"■■•  "•  "i" —'-ire  and  again  is  mened;  hence  on  the  one  ha 


me  principle  thcfc  folkwa  the  doetriae  of 

-,.     diviiTttal.  fike  the  p" ' - 

it  of  Ihe  ia£niie  and  again  is  merged ;  b 


liated  f  roi 


lowledge  of  ibe  Univmal  Logos  (ReuoD); 
ich  knowlednii  the  basis  not  only  of  conduct  hut  of  exiiteoce  iuelJ 

^l-nlaj  the  Ionian  pbilosopbers  had  held  the  fieM  <tf  1I 


oui  die  lime  of  Henditus,  I 


d  tf  thought. 
K  methods  of 


ndple  that  "Nothing  is  bon  of 


ai  nubility  and  abmluie  perrnar 


dialectical  a  | 
erl^ 


IS  (f.v.)  elaborated  a  quaii-dualiuic  ihror/  according  to 
ings  have  oiiied  from  ihi  beginning.  Originally  ibey 
hnilesimal  rragments.  infinite  in  number  and  devoid  of 

Amongst  ihoe  fiagmenii  were  tbe  seeds  of  all  ihinp 
ice  emerged  by  tbe  process  of  aggregation  and  trgrega- 

boawgenegu*  fngmenis  came  logeibn.    These  pn- 

?ofS 
nadualhr 
lesandwiU 


- WW*  of  Nt—  , ,_ 

_ — Pfoaa.  or  Mind,  is  not  incorporeal;  it  Is  lb 

things:  its    action  on  the  panicle  is  coacnved  materiany.    It 

emended  till  the  whole  was  in  molion,  which  motion  continui '-^' 

infinitely.    By  this  motion  things  an  gradually  cu 

riy  of  homogeneous  particles  (the  htmHeomerf .  inou^tp^}  but 
iingsriiha  majority  ol  a  certain  kind  of  panicle-  It  is  thia 
-—  _-..on  which  we  descnhe  variously  as  binh,  death,  maturity, 
decay,  and  of  which  Ihe  senses  give  inaccurate  reports.  His  vague 
dualism  works  a  very  distinct  advance  upon  Ihi  cnide  hyloiaiam 
of  the  early  lonians  (lee  AlOii),  and  the  criticisms  of  Plalo  and 
'  risiDiLe  show  bow  highltr  hisirork  was  esteemed.  The  great  danger 
ttiat  we  should  credit  him  with  more  than  he  actually  ihinigfat. 

her  growths,  by  repmenting  it  Bathe  motor-energy  of  Ihe Cosmoa, 
popuLsrixing  a  (erm  which  suggested  perwivaliiy  and  sriU. 
naugoras  gave  an  impetus  to  Ueas  which  were  the  basis  of  Ari*- 
tclian  phikHophy  in  (Greece  and  in  Europe  at  krge. 
In  Dtc^nes  of  ApDlkmia  we  find  a  return  to  AnaninwrieL  Diogenes 
(f.s.)  br^n  by  insisting  on  the  necesiitv  of  there  being  only  orie 
(wineiple  of  things,  bemn  contradicting  the  pluralism  of  HecadiiUL 
Tbia  principle  is  thai  of  Ibe  univenal  hometeaeity  of  nature;  all 
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things  are  at  fMttoni  the  same,  or  intcnctioii  would  be  impotsi'ble 
(roira  rd  iofra  iiw6  rev  tdroU  irtpowSvBm.  mal  tA  airr6  cImu.  This 
universal  substance  is  Air.  But  Diogenes  went  much  farther  than 
Anaxintenes  by  attributing  to  air  not  only  infinity  and  eternity  but 
also  intelligence.  This  Intelligence  alone  would  nave  produced  the 
OTderly  arrangement  which  we  observe  in  Nature,  and  is  the  basb 
of  human  thought  by  the  physical  process  of  inhalation. 

Another  pupd  of  Anaxagoras  was  Archdaus  of  Miletus  (q.v.). 
His  work  was  mainly  the  combination  of  previous  views,  except  that 
he  is  said  to  have  introduced  an  ethical  side  into  the  Ionian  philo- 
sophy. "Justice  and  injustice,'*  he  said,  **are  not  natural  but 
lei^l."  He  endeavoured  to  overcome  the  dualism  of  Anaxagoras,  and 
in  so  doing  approached  ncKxe  nearly  to  thfe  older  lonians. 

The  last  of  the  lonians  whom  we  need  mention  is  Hippo  (q.vX 
who,  like  Archelaus,  is  intellectually  amoimt  the  earlier  members  of 
the  achooL    He  thought  that  the  source  of  all  things  was  moisture 

Jrd  iypifh  and  is  by  Aristotle  coupled  with  Thales  iMelapkytks, 

Bibliography. — Ritter  and  Preller,  ch.  !.;  Zellcr's  History  ef 
Gnek  PkOoxotky;  J.  Burnet,  Early  Creek  Pkiiosopky  (itoa):  Fair- 
banks, The  First  Philosophers  of  Greece  (1808):  Grote,  Htstory  of 
Greece,  ch.  viii.;  Windelband,  Htstory  of  Anetemt  Philosophy  (1899): 
Benn,  The  Creek  Philosophers  (1883}  and  The  Philosophy  of  Greece 

ii898):  Th.  Gomperz,  Greek  Tktnken  (Eng.  trans,  vol  L,  L. 
lagnus,  X90X). 

lOPHON,  Greek  tragic  poet,  son  of  Sopbodo.  He  gained  the 
second  prize  In  428  B.C.,  Euri{Hdes  being  first,  and  Ion  third. 
He  must  have  boen  living  in  405,  the  date  of  the  production  of 
the  Progs  of  Aristophanes,  in  which  he  is  spoken  of  as  the  only 
good  Athenian  tragic  poet,  altbough  it  is  hinted  that  he  owed 
much  to  his  father's  assistance.  He  wrote  50  plays,  of  which  only 
a  few  fragments  remain.  It  is  -said  that  lophon  accused  his 
father  before  the  court  of  the  phratores  of  being  incapable  of 
managing  his  affairs,  to  which  Sophodes  replied  by  reading  the 
famous  chorus  of  the  Oedipus  at  Coloints  (688  ff.),  with  the  result 
that  he  was  triumphantly  acquitted. 

See  Aristophanes,  Frogs,  7^,  78,  with  scholia:  Ccero,  De  semec' 
tute,  vii.  22;  Plutarch,  Moralia,  78^  B;  A.  Nauck,  Trapcormm 
Craecorwm  fragmenta  (1889);  O.  WoUt,  De  lopkonU  poila  (Leiprig. 
1884). 

LO.U.  ("  I  owe  yott  ")i  ft  written  acknowledgment  of  a  debt. 

It  usually  runs  thus: 

To ,    I.OLU. pounds. 

(Signed) ,       Date w 

An  I.O.U.,  if  worded  as  above,  or  even  if  the  words  "  for  value 
received  "  are  added,  does  not  acquire  a  stamp,  as  it  contains 
no  terms  of  agreement.  If  any  such  words  as  "  to  be  paid  on 
such  a  day  "  are  added,  it  requires  a  stamt>.  An  I.O.U.  should 
be  addressed  to  the  creditor  by  name,  though  its  validity  Is  not 
impaired  by  such  omission.  Being  a  distinct  admission  of  a  sum 
due,  it  is  prima  fade  evidence  of  an  account  stated,  but  where 
it  is  the  only  item  of  evidence  of  account  it  may  be  rebutted  by 
showing  there  was  no  debt  and  no  demand  which  could  be 
enforced  by  virtue  of  it.    An  I.O.U.  is  not  negotiable. 

lOVILAB.  or  Jovilae,  a  latinized  form  of  iitvilas,  the  name 
given  by  the  Oscan-speaking  Campanians  in  the  5th,  4th  and 
3rd  centuries  b.c.  to  an  interesting  class  of  monuments,  not 
yet  fully  understood.  They  all  bear  crests  or  heraldic  emblems 
proper  to  some  family  or  group  of  families,  and  inscriptions 
directing  the  annual  performance  of  certain  ceremonies  on  fixed 
days.  While  some  of  them  are  dedicated  to  Jupiter  (in  a 
special  capadty,  which  our  present  knowledge  of  Oscan  is 
insuffident  to  determine),  others  were  certainly  found  attadied 
to  graves. 

See  the  articles  Osca  LntcuA,  Capua,  Cumab  and  Mbssapr. 
The  text  of  all  those  yet  discovered  (at  Capua  and  Cumae),  with 
particulars  of  similar  usages  elsewhere  in  Italy  and  other  historical 
and  archaeological  detail,  is  given  by  R.  S.  Conway  in  The  Italic 
Dialects  (Cambridge.  1897.  pp..  loi  IT.).  A  briefer  but  valuable 
discussion  of  the  chiei  characteristics  of  the  group  will  be  found 
in  R.  von  Planta's  Oskisch-umbrische  Gramtnatik,  ii.  631  If., 
and  a  summary  descriotion  in  C  D.  Buck's  Osco-  Umbrian  Grammar, 
847-  (R-  S.  C) 

IOWA,  a  north  central  state  of  the  United  States,  situated 
between  latitudes  40*^  36'  and  43*^  30'  N.  and  between  longitudes 
89"*  5'  and  96*  31'  W.  It  is  bounded  N.  by  Minnesota,  E.  by  the 
Mississippi  river,  which  separates  it  from  Wisconsin  and  Illinois, 
S.  by  Missouri,  and  W.  by  the  Missouri  and  Big  Siouz  rivers, 


which  separate  It  from  Nebraska  and  South  Dakota.   Its 
area  is  56,147  sq.  m.,  of  which  561  sq.  m.  are  water  surface. 

Physical  Features.— TopomjAucaXiy,  Iowa  lies  whoOy  in  the  I 
Plains  Region,  ftart  of  it  haviiw  been  overrun  by  the  Gr  _ 
Sheet  of  the  Glacial  epoch.   For  the  roost  part  the  surface  b  that  < 
prairie   tableland,   moderatel)f   rolling,   and   with  a  general 
scarcely  perceptible  slope,  which  in  the  eastern  two^kmls  is 
N.  W.  to  S.E.,  and  in  the  western  third  from  N.E.  to  SuW.   Ele«a 
above  the  sea  range  from  between  1200  to  1675  f c  in  the  N.W.i 
mo  ft.  and  less  in  the  S.E.,  the  highest  point  beii«  in  the  vkiia~- 
Spirit  lake  in  Dickinson  county,  the  lowest  at  Keokuk.    Ii 
southern  half  of  the  sute  the  heifht  of  the  crests  of  the  dti 
is  very  uniform.    The  northern  half  is  more  broken  aad 
elevations,  usually  rounded,  mingle  with  deprcssiona  some  of 
are  occupied  by  small  shallow  lakes  or  ponds,  the  charactu 
phywcal  features  of  thb  region  being  due  to  gtadatioa.   But  the  1 
marked  departures  from  toe  prairie  surface  are  in  the  N.E.  aad ! 
In  the  N.E.  the  whole  of  Allamakee  and  paru  of  Wii 
Fayette,  Qaytoo,  Delaware,  Du^vque  aad  Jaocaoa  ooonties  forvl 
only  driftless  area  of  the  state;  in  that  section  cliffs  freqnHttiy 
almost  vertically  from  the  banks  of  a  river  to  a.  hc^ht  of  froa , 
to  400  ft.,  and  from  the  summit  of  the  cliff  to  the  crest  of  the  dii 
a  few  miles  distant,  there  is  another  ascent  of  300  ft.  or  b 
minating  occasiooallv  in  knob*topped  hills  crowned  in  many  li 
with  soaall  cedar.    Moreover,  the  largest  stivams  have  m 
tributaries,  and  neariy  all  alike  fiow  circuitoosly  bet  w  mi  steq>  if  1 
vertical  cliffs  or  in  deep  craggy  ravines  overiooked  by  duum 
among  which  the  wagon  road  has  wound  iu  way  with  di& 
In  the  W.,  S.  from  the  mouth  of  the  Big  Sioux  river,  extends 
of  mouiul;like  bluffs  usually  free  from  rocks,  but  rmng    ' 
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from  the  flood  plain  of  the  Missouri  to  a  height  varyuig  fron  u 
300  ft.    A  broad  water-parting  extending  mm  Sp^t  hhe,  oa  < 
northern  border,  nearly  3w  to  within  60  m.  of  the  aouthera  htm 
and  thence  S.E.  to  Wayne  county  in  the  south  central  part  of  k 
divides  the  state  into  two  drainage  systems.    That  to  the  E.. 
prising  about  two-thirds  of  the  whole  area,  b  drained  by 
of  the  Mississippi,  of  which  the  Des  Moino,  the  Skoak.  the 
with  its  tributary  the  Cedar,  and  the  Wapsipuiicoa  are  the 
streams  of  long  courses  and  easy  fall  over  beds  frequeatly 
the  N.  but  muady  in  the  &,  and  through  valleys  broad 
sources,  wdl  drained,  and  gently  doping  ta  the  middle  of 
courses,  but  becoming  narrower  and  dener  towaids  their 
that  to  the  W.  b  drainiBd  by  tributaries  01  the  Miasouri.  mostly 
streams  taking  their  rise  from  numerous  rivulets,  flowiar 
rapidly  over  muddy  beds  through  much  of  their  cootmb,  aan  m  1 
bluff  bdt  along  the  Missouri  having  steep  but  grassy  banks 
in  height  or  more,    ^or  gedogica]  deuala^  aee  Uiotxd  Stai 
sectkm  Geology^  adflm.) 

Flora  antf  roMao.— The  piedoniinant  feature  of  the  fkn  b 
grasses  of  the  prairie.    The  former  forests  of  the  state  were  of 
general  classes:  00  the  bottom  lands  along  the  riven 
wood,  willow,  hon^-locust,  coffee  trees,  buck  ash,  and 
less  heavily^  wooded  uplands  were  oaks  (white,  red.  ydlow  aad 
hickory  (bitternut  and  pipiut).  white  and  green  ash,  bact 
iron  wood  and  hackberry.   The  growth  was  httvkr,  however. 
E.  than  in  the  W.,  but,  it  has  been  estimated,  coves  ed  ia  aB 
one-fifth  of  the  area  of  the  state  at  the  time  of  its  first  setti 
by  the  whites.    In  the  N.E.,  also,  small  cedar  aad  ptae  are  f< 
But  everywhere  now  roost  of  the  merchantable  timber  has 
cut;  in  ipoo  it  was  estimated  that  there  were  altogether  aboat 
sq.  m.  01  woodland  in  the  state.    The  Insoo  and  elk  loag 
appeared:  black  bear  and  deer  were  long  found  in  anseci' 
el  the  sute.     Ducks,  geese  and  other  water  birds  are 
csptexally  during  their  migrations. 

CUmale, — ^The  climate  is  one  of  great  extremes  of  heat  aad 
with  a  dry  winter  and  a  usually  wet  summer,  the  prcvaiiiiig 
winter  being  N.W.  while  in  summer  it  not  infreqoeuly  lilows 
the  S.W.  Both  the  midwinter  isotherm  of  Montreal  aad  the 
summer  one  of  Washington,  D.C,  pass  through  the  state. 
annual  temperature  b  47*5*  F.;  the  average  range  of 
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year  during  the  decade*  endiiM;  with  1900  was  136*  F.«  while 
greatest  extremes  recorded  are  irom-43  F.  tni888u>ii3*F. 


a  difference  of  i;^*  F. 
temperature  at  Cn 


From  1893  to  1898  the  ai 
resoo  in  Howard  county,  near  the  N. 
sute,  was  44-3*  F.,  while  at  Keokuk  in  the  S.E.  comer  it 
and  as  the  isotherms  cross  the  sute,  esoecially  ia  tbe 
tendency  b  to  move  S. W.  The  rainfall  b  also  very  uacqaal  ta  di 
bution  throughout  the  year,  as  also  between  the  saaK 
different  years,  and  as  between  the  different  parts  of 
For  while  the  mean  annual  predpiution  is  31  42  in..  »*4S  m 
71  %  of  this,  fall  during  the  six  ntonths  from  the  ist  <d  Afwil 
1st  of  October,  or  10%  in  winter.  93%.*"  autumn.  a<%  la 
and  39%  in  summer.  June  and  July  bdng  the  two  «rttc« 
At  the  same  time  extremes  during  the  four  roost  critical  cran 
from  the  1st  of  May  to  the  1st  01  September,  have  ranged  Iron 
in.  in  |8>94  to  a7-«  in.  in  looa.  Within  any  one  year  the  prrotatal 
is  in  general  usually  less  in  the  western  part  of  the  state  than  n 
eastern,  the  mean  difference  for  all  the  years  of  record  up  to  the 
of  1903  bciag  2'S  in.;  the  western  part  also  m  osarkcd  by  ha^ 
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Kin  luitrptrctn 

is  uranr  Ibu  thai  Imm  t  di&cieiicy  ol  m 
toua&xt  hftvc  <wcpl  porEiDiu  ot  [br  AbU: 
I960,  iht  CiiuHll  in  June  lUi  ud  tke  Poc 

.Ifnl;  ^p^iAm.— lu  deinli,  tonibcr  with  [a  pon>ia  nuluic, 
mica  llw  ftnile  tail  ol  Ion  opable  o(  ^cbMudiis  ilie  ciubdo 
dI  weiaiid  dry  nnurlubly  welt,  vid  ii  u  periup*  true  lui.  talrcD  u  ■ 
Khok,  »  otaer  nte  in  tbe  Union  b**  i  ujpenor  Kil  Tor  lEricultun. 
Ccftunly  do  other  hii  lo  many  acre*  of  iRiprovtd  Und.  or  ao  Urft « 

fropanioa — (nun  B5  u  qo%—ol  iu  lADd  aubject  Id  cuLlJvitiaa. 
hFunlimltaurldndi:  tiU  or  drill,  alluviAl.  hxB  or  bluH  and  geert. 
rht  dark  driJi.  cDinpoved  chiefly  oi  cl^y.  Bud.  firnvd,  bauiden  and 
ime.  i>  both  the  enit  *i>d  eubnil  of  tbe  inaleT  out  (about  £6%) 
ifihciuw.beiiiiapsdallypredoiuiiaiitnibeiriuidN.W.  Tbs 
LJIiivial  toil.  cof^xHcd  of  wuc  haa  b«i  waihcd  from  other  nb, 
Loi;<riher  with  decayed  veietable  oalttr,  coven  about  6%  of  the 
Kiriacc  of  the  atata  and  k  rouad  la  the  liver  bottom^  offieatat 
MLUalinthaloI  tboMiaaouiliitnrieaiBuchlBlertillty.  nekna 
v»il.cbicflyamiatunof  porooa  day  and  carbonate  of  lime,  fcH —  '*" 

jbrli  botderiof  the  bolloir  ■ — '-  -^  ■■"  "' '  — ■ ' 

he  N.E.    Id  (enilily  li 

(  duven  leu  [bail  1  %  dI  (be  >ii>  im  ujv  h^lv. 

Tlie  Hipcriiir  quiUiiee  of  the  loil,  locether  witb  the  uwallv  wann 
ind  moiit  moothi  ol  ipriof  and  wininer.  maice  Jdwi  one  of  the  fon- 
noM  ttatea  o(  tbe  Uiuoq  m  afdculture  and  nock-Eaiiuu,  etpedaily 
n  the  prodoctioi]  of  lndiviconi.oata.hayaaden«,aDdiii  tbeTaie- 
iiber  ioduttriea  il  ftavH  alao  piv-cnilBenlly  at  ap  afiicultunl  tlatei 
or  of  it!  7*9404  bbounn  In  1900.  )7I,6oi,  or  a7  %,  were  eofaged  in 
iGricukuRt  l>9^006  being  encaged  iD  tnoe  and  tranifxirtatioBi  and 
?4,eo3  in  manufacturea  and  mechanical  punuita.  la  1*99  tbe 
uiaI  nlue  of  tbe  agricultural  producta,  $3iiA'  'S^t.  <na  creater 
hui  that  of  any  aber  uate.  Of  the  fannt  OJt  %  kr  cutlivalcd 
>yo>aenin  1900.  a  decreaae  Iran  76-1%  in  iBSo;and  19-5%  were 

sso  ibc  pEKentage  of  fanu  operated  by  ibare  tcoanu  ibiwly  but 
tudily  decRUedT  falling  Inm  19-4%  A)  iSBo  U  I5'4%  in  lOOO. 
^[wnnlHAoand  1900  tbe  avenge  Dumber  of  acm  tan  farm  ilighlly 

out  equals  lUinoia  in  the  productioa 

a  yield  varying  rrom  2J7^90ft,By>  buaheli  in  1901  (accorduig  la 
repwu)  ">  JT^JJS.o"  (■'«  ^f/^  ',",■•*  Unified  Stato,  witb 

—  —  l»ur»in  IDDT  tlwu-nan  _^-,.^^,««. 

than  tbe  [lii 

■      —     Iflh   !._ 

of  Agr. 

buiheli. 


ming  and  Teiaa.     low 
»lh  Indiin  con  and  oa 
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tc  ttpanmenl  of  Agricultui 

-,---.   -H-7i«Ml  b .-■ , 

Ljliure)in  i90),andLn  1907  the  acreage  and  crop  (greai 
I  any  other  uate)  wcit  4,ua,aoo  acrea  and  108,900 
allied  at  ^1  jl],ooo— a  vatualion  tecond  only  10  lb, 

cn.iiuaof  ihe  Uoiud  Sutn),  andin  product  of  ctreaU 
y  llliooit  only^  in  tcmge  of  hay  and  loiage  {4,6 
tII  a)  in  the  annual  tupply  of  niilk  (us,B7iJ40 
j>  ?BCeeded  by  New  Vorlt  only.  In  1905,  accon  _ 
>nB,9r,osi.ui  Ibof  butter  wencankd  to  point!  ontaide  the  t 
ranked  far  ahead  at  any  other  eUte  in  loog  in  the  number  c 
•f,'-  (8413,000.  being  1J%o[  tbe  whole  number  in  the  United  Sla 
1inQii,llKeecondinnnk.havingonlyabaut  halfaiRiany^    Itnu 

sultry  (about  10.000,000);  in  the  anDualegg  prodLicI  (99,631 

,[al  value  Of  agncuJtural  producta;  and  in  the  total  value  of 

ack(»MI.»44J>MV 

irley  (I8J>S9W>  bi 


jS^.    f\iUtoea.  apt^ 
r^ugh.™"" 


biuhcl*  in 

,  to  J3,7t?, 

andimaU' 


7  MtMH,17a,O0D  bl 
I49l>u>beli  (TweUih  < 


7^  N.W.,  apMni  wheal' nuM  laricly  in  the  N.VTblrley 

((,— The  int  mim  to  belinirkcdin  Iowa  win  Cbne  (or  lead 
11  Dubuque  and  to  the  nonhwaid.  Tbeie  are  liirle  mined 
L.  only  1  to  tona  of  Ind  on  and  y6  tona  of  fine  orr  beizy 
D  the  minea  in  IQoS.  Of  monpcDmiieiatbccyiitumdepoaiG 
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MM  go  aq.  m.  In  the  iridniiy  of  Fort  Dodge 

hif  h  •nil  LaViD  ia  190S  a  product  valued 
Lied  10  ihal  figure  from  (4S,Si9  In  1898. 


oducl  in  igOe  being  fUO,94S  lot 
one.  The  principal  mineral  cJ  lo« 
ii  ranked  in  196a  eighth  amoi«  I 


..fiomt4},»i. 

pnjfiiably  quamed.  i1l_ „ 


TEC.— The  manuraclum  rf 
1  1905  10  »]n,o7.,o;o,  ir.  in 


ta  Uw'^  ™  i 


tj.6iD.771].  moil  of  fl 

fromW;«n,inandMi 

!^,r,.j.  Cilv,  Daveuport,  Dubuc 

fr';'."  '     "" 


'tjJM5.9J6. 


jtirr,  and  condenaed  milk  and 
rn  were  valued  at  16,914.734  in  190J. 
■»  ranked  third  WMfa  in  I9DD  and  190}, 
or  the  laltr  yrar  beina  (lI.a9UU,  an 
value  for  (he  earlier.  Among  Uw  faaier 
and  timber  prodiKta  (value  in  190J, 
iw  maierial  being  Boated  down  oa  nil*. 
^,n  Th.  13,^.^11  centreaofindunry  am 
n  .Burlli^tan  ud  Coundl 
ijaulaclund  pn^ducl  (of 
1  Slto.STIjrj,  a*  (giimt 


LS50  wai  only  W.551.7»3. 

la  ia  nfforrfed  chiefly  by  tt> 

-»".";  - .■■'■""""'■''°'"""'-'"J""'*^'9°!-   ?™«'--. 

a  Urm  i«  more  than  borfl  m.  tromarjik-ayatalioB;  and  only  three 
■jllH-r  stall!  have  a  gnarec  railway  Diilci,;r.  The  gnat  period  of 
f..iUay  building  in  Iowa  waj  during  Ihe  t-cnty-fivi  yean  immedi- 
airly  folkmHng  the  cloie  of  the  CivJWar,  ihi  railway  mileage  being 
uiily  bss  m.  in  igto.  Tbe  several  roaili  an-  under  the  manaciment 
1.1  iH'cnCy-aeven  (OmpaniH,  but  about  7j%i>lllKbudneHiadoneby 
1 1"  Chicaco  BuHirnian*  Quiney,  tbe  Cliicai;a 4  North-WeMern.  tbe 
HiKieo  Milwaukee  ft  St  Paul  and  Ihe  Chicago  Bixk  Island  & 


■    (.tiEhl  . 


r,ipulaliiin.—Th 
.1860,  674,913;  ii 


ration,  Tnanoruiion  (adhtiea  by  water  ars 
liHippi  river.  The  funner  dUculuea  with  tbe 
1I  the  Miniiilppl  (whidi  an  paaiable  for  lalB 


-  _  ._.  1  a  harbour  at  Muacatiner 

BD  below  Davenport  and  cbannd  impiiovementa  at 

rhe  population  of  lova  in  1850  vu  191,114; 
*    18S0,  i,6j4.6is:iii  i3«>,  1,911,896;  in  19m, 

te  census  oI  190]  shoived  a  totid  populaCioD 
□I  i,jio,ejo,  ana  the  Federal  census  of  1910,  of  1,114,771. 
f)f  the  pupulitioD  in  1905,  1,164.44.)  (S7'>%)  *eR  DalivB 
i^hiics  of  naiive  pireniage,  648,531  (n)  j%)  were  nalive  trhilei 
<ir  f"rcign  parentage.  269,196  (ii-S%)  iiere  foreign-bora  and 
■i^Ji  (o'7%)  wtie  coloured,  indudinR  346  Indiana.  Tht 
Iriiliani,aremiianlof  IbeSaukandFoju'A.areiiioslunpTogTeauva, 

111  I9iieitwueslinutcd  that  there  were  788,667  commuiuanu 
!.'[  all  religious  dcnominatioDs;  of  ifacso  197,607  were  Roman 
r.jliiulio:  164,319  Methodists;  117,(44  Lutberua;  6a,aSi 
I'iMbylerians;  35,948  Oiscipica  of  ChriH;  44,006  Baplisls; 
,.\o'.i  Congrcgniionalists;  ii,6Si  memben  irf  tbe  German 
l.v.ingclical  Synod;  and  8900  I'roIesUm  Epiwopaliini. 

The  rural  element  of  the  popuidliun  b  [:irge.  Ibougbit  ilCloli^- 
L  n.icingns  rapidly  u  the  uibaD;iuid  Dootheritalein  (be  Union 
I-  -o  uniformly  Killed.    There  were  in  iws  •"en  alia  *ilh  » 

n '  ^1  Ehirly-seven  with  4C00  or  more-    flefween  189a  and  1900 
l;-v'  urban  papujuinn  incrfi^cd  3I  3%,  vhQt  Ihe  rural  increased 

:  !  (,    .       1  he  rW,.!  f,1„-<  .,r-  Tl"  M."ne<  'pop.  In  I90S,  7S,6l6), 

r        .     ■      :i     .  -,:.,  Sioui  Ciiy  (40,951), 

''  '    hii3t)  and  Burliivton 
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Union;  they  show  in  recent  yecn  a  tendenqr  toward  greater 
centralization — ^in  boards^  however,  rather  than  in  individual 
officers.  The  constitution  now  in  force  was  adopted  in  1857, 
the  constitution  of  1846  having  beoi  superseded  chiefly  on 
account  of  its  prohibition  of  hanking  coiporations.  The  present 
one  admits  of  amendment  by  a  vote  of  a  majority  of  the  members 
of  both  houses  of  the  legi^ture,  followed  by  a  majority 'vote 
of  the  electors  in  the  state  voting  on  the  funendment;  and  by 
this  process  it  was  amended  in  1868, 1880, 1884  and  1904.  The 
present  constitution  also  provides  that  the  question,  "Shall 
there  be  a  convention  to  revise  the  constitution  and  amend 
the  same?  "  shall  be  submitted  to  the  people  once  every  ten 
years  (beginning  with  1870),  but  the  affirmative  vote  taken  in 
accordance  with  this  provision  has  hitherto  been  small.  The 
suffrage  now  belongs  to  all  male  citizens  o(  the  United  States 
at  least  twenty-one  years  of  age  who  shall  have  resided  in  the 
state  for  six  months,  and  in  some  one  county  sixty  day§  preced- 
ing an  election,  except  idiots  and  persons  insane  or  convicted 
of  some  infamous  crime.  The  franchise  was  conferred  on 
negroes  by  an  amendment  adopted  in  1868.  Prior  to  1904 
elections  were  annual,  but  by  an  amendment  of  that  year  they 
became  biennial. 

I  The  central  executive  and  administrative  authority  is  vested 
in  a  governor,  a  lieutenant-governor,  an  executive  councO, 
several  boards  and  a  few  other  officers.  The  governor  and  the 
lieutenant-governor  was  elected  for  a  term  of  two  years,  and  the 
qualifications  for  both  offices  require  that  the  incumbents  shall 
be  at  least  thirty  years  of  age  and  shall  have  been  for  two  3rears 
immediately  before  their  election  residents  of  the  state.  Under 
the  Territorial  government  when  first  oiganized  the  governor 
was  given  an  extensive  appointing  power,  as  well  as  the  right 
of  an  absolute  veto  on  all  l^islation,  but  this  speedily 
resulted  in  such  friction  between  him  and  the  legislature  that 
Congress  was  petitioned  for  his  removal,  with  the  outcome  that 
the  office  has  since  been  much  restricted  in  its  appointing  power, 
and  the  veto  has  been  subjected  to  the  ordinary  United  States 
limit,  i.e.  it  may  be  overridden  by  a  two-thirds  vote  of  both 
houses  of  the  legislature.  Members  of  boards  of  regents  or 
trustees  of  state  institutions  are  for  the  most  part  elected  by 
the  General  Assembly;  railway  commissioners  are  elected  by  the 
state  electors;  while  in  the  case  of  the  few  appointments  left 
for  the  governor,  the  recommendation  or  approval  of  the 
executive  council,  a  branch  of  the  legislature,  or  of  some  board, 
is  usually  required.  He,  however,  is  himself  a  member  of  the 
executive  coundl  as  well  as  of  some  important  boards  or  com- 
missions, and  it  is  in  such  capacity  that  he  often  has  the  greatest 
opportunity  to  exert  power  and  influence.  His  salary  is  $5000 
per  annum  (with  $600  for  house  rent  and  |8oo  as  a  member 
of  the  executive  council).  The  executive  coundl,  composed  of 
the  governor,  secretary  of  state,  auditor  of  state  and  treasurer 
of  state,  all  elected  by  the  people  for  a  term  of  two  years,  has 
extensive  powers.  It  supervises  and  audits  the  accounts  of 
state  departments,  directs  the  taking  of  the  census,  transfers 
dries  from  one  class  to  another  in  accordance  with  census  returns, 
constitutes  the  board  for  canvassing  election  returns,  dashes 
railways,  assesses  railway  and  other  companies,  constitutes  the 
state  board  of  equalization  for  adjusting  property  valuations 
between  the  several  counties  for  tajdng  purposes,  supervises  the 
incorporation  of  building  and  loan  associations,  appoints  the 
board  of  examiners  of  mine  inspectors  and  has  many  other 
powers.  Among  other  state  boards  the  more  important  are  the 
board  of  railroad  commissioners,  the  board  of  control  of  state 
institutions,  the  board  of  health,  and  the  board  of  educaUonal 
examiners. 

The  state  legislature,  or  General  Assembly,  composed  of  a 
senate  and  a  house  of  representatives,  sits  biennially  at  Des 
Momes.  Senators  are  dected  for  a  term  of  four  years,  one  from 
each  of  fifty  senatorial  districts,  the  term  of  one-half  expiring 
every  two  years.  Senators  must  be  at  least  twenty-five  years  of 
age  and  residents  of  the  state  for  one  year  at  the  time  of  election. 
Representatives  are  dected  for  a  term  of  two  years,  one  from  each 
of  the  ninety-nine  counties,  with  an  additional  one  from  each 


of  the  oonnties  (not  exceeding  nine)  having  tlie  lai^est  popob* 
tion;  the  ratio  of  representation  and  the  apportknunent  of  the 
additional  rq>resentatives  from  the  larger  counties  is  fixed  by  the 
General  Assembly.  The  qualifications  for  representatiwei  d^er 
from  those  for  dectors  only  in  that  they  must  have  been  rcsdeaa 
of  the  state  for  one  year  at  the  time  of  dectioii,  the  disqoalifto 
tion  of  negroes  for  sitting  in  both  senate  and  iiouae  havii^  bees 
removed  by  an  amendment  adc^ted  in  1880.  No  biD  can  pss 
dther  house  without  the  assent  of  a  nujority  of  all  the  xaexahea 
elected  to  that  house;  the  governor  is  allowed  three  days  (Sunday 
excepted)  in  which  to  veto  a  bilL 

The  state  judiciary  consists  of  a  siq>reine  cxnat  of  ax  jad^ 
and  a  district  court  of  fifty-three  judges,  from  ooc  to  four  in  otk 
of  twenty  districts.  The  supreme  court  has  three  tarvBons  a  yor, 
while  each  district-court  judge  is  directed  to  hold  at  least  ooe 
session  a  year  in  each  county  ci  his  district,  and  do  twodittrict- 
court  judges  may  sit  together  on  the  same  case.  Tlw  saprsae 
court  has  appellate  jurisdiction  in  chancery  cases  only,  but  may 
correct  errors  at  law  in  other  cases.  The  «<**«^"*f  omrt  has 
general,  original  and  exdusive  jurisdiction,  in  aO  »»*«»***5  cirS, 
criminal  and  probate  not  expressly  conferred  on  an  inidrior  cost:, 
and  may  hear  appeals  from  inferior  courts,  boards  or  oflksets. 

For  purposes  of  admiiustration  and  local  ^ovcrnmcBt  the  waet  9 
divided  into  ninety-nine  counties,  each  of  which  ia  itadf  <fivkfad  isao 
townshi|»  that  are  usually  6  m.  8i]uare.  The  township  may  be 
divided  into  school  districts  amd  highway  districts  bat  ia  tbae 
matters  option  has  resulted  in  irregularity.  Each  cooiity  has  its  o«« 
administrative  boards  and  officers;  and  there  arc  two  jystkri 
of  the  peace  and  two  constables  for  every  township.  The  boanl  of 
supervisors,  consisting  of  not  more  than  seven  memoers,  elected  far  « 
term  of  three  years,  has  the  care  of  county  property  and  the  caaiuee- 
ment  of  county  business,  induding  hiehways  aijad  bridses:  h  fins  ibe 


rate  of  county  taxes  within  presciibedliinits,  and  levies  tbe  taus  far 
state  and  county  purposes.  The  officers  of  the  tDwashtp  are  three 
trustees,  a  derk  and  an  assessor.  The  trustees  are  dcctedfor  a  loa 
of  three  years,  the  derk  and  assessor  for  two  years.  All  taabJe 
property  of  the  state,  that  of  corporations  for  the  most  past  nrn****. 
IS  assessed  b)r  the  township  assessor. 

The  munidpal  corporations  are  dvil  divisions  qwte  indcpendeot  of 
the  county  and  township  sjrstem.  They  are  divided  into  cstics  <tf  the 
first  class,  dties  of  jthe  second  dass  and  towns^  besides  a  few  doa 
with  spedal  charters.    Gries  of  the  first  dass  are  those  havi^  t 

Epulation  of  iSjOOO  or  over;  dties  of  the  aeotnd  chkss  are  those 
ving  a  population  of  2000  but  less  than  15,000;  all  ochcr  muaapal 
corporations,  except  dries  with  spedal  charters,  arc  knova  as  i»- 
ooiporated  towns.  In  all  these  aries  and  towns  a  mayor,  oosaci 
ami  various  officers  are  dected,  and  also  a  police  judce  in  cities  of  tbe 
first  dass  where  there  is  no  superior  court.  By  a  law  of  1907  does 
with  a  population  of  25,000  or  more  may  adopt  a  comaisaMa  form 
of  government,  with  a  piayor  and  four  coundlnien  ejected  at  bay  sa 
a  non-partisan  ticket. 

Under  the  laws  of  Iowa  a  wife  enjoys  property  rights  eonal  to  thoae 
of  her  hmband.  The  expenses  of  the  family,  ixtduoiog  the  edocatam 
of  the  children,  are  charroaUe  alike  upon  the  property  of  chber  oc 
both.  Otherwise,  the  wile  may  control  her  property  as  if  single,  aai 
ndther  is  liable  for  what  are  dcariy  the  debts  ol  the  other.  In  ax  of 
the  death  of  dther,  one-third  of  the  property  of  the  «*— -^■***  Iwcaea 
that  of  the  survivor.  A  homestead  cannot  be  oocivvycd  or  ea- 
cumbered  without  the  consent  of  both  husband  and  wife,  if  hc^i 
by  a  married  man;  and  a  homestead,  to  the  vahse  of  S500.  a 
exempt  from  liability  for  debts  postdating  the  purchase,  vxkm 
{or  improvements  on  the  property.  A  petzrioQ  for  a  drracce 
may  be  presented  after  a  residence  within  the  state  of  one  yv^ 
immediatdy  preceding,  and  a  decree  may  be  granted  apuatf  tbe 
defendant  if  judged  guilty  of  adultery,  desertion  for  two  ytsr* 
without  reasonable  cause,  habitual  drunkenness,  anch  iwhreiia 
tr»tment  as  to  endanger  the  life  of  the  plaintiff,  or  H  coarieed  J 
fdony  after  marriage.  In  1882  an  amendment  to  the  ooasritotioB 
was  paaacd  prohibiting  the  manufacture  and  the  sale  of  iatoxicsui 
liquors  within  the  state.  In  April  1883  the  Supreaie  Cottr:  ;r> 
nounced  this  amendment  invalid  on  the  ground  of  imgidinvy  n 
recording  it,  whereupon  the  legislature  provided  for  a  the  po 
hibition  in  an  wdinary  statute.  But  attempts  to  caecute  this  «c« 
so  unsuccessful  that  it  has  been  succeeded  by  a  law  knpoaiag  v^ 
is  known  as  the  "  mulct  tax,"  which  requires  the  paymesx  <rf  9600:3 
quarterly  instalments  for  a  licence  to  sell  such  bquors  and  pbce»  s 
hen  for  the  whole  amount  on  the  real  property  in  use  for  the  hrngtrm. 
One-half  the  proceeds  goes  to  the  county  and  one-half  to  the  motao- 
pality  or  township  in  which  the  liquor  is  sold.  The  euq<s>til 
dependence  of  Iowa  on  eastern  markets  has  given  more  than  crt&urr 
prominence  to  railway  lepdation.  and  the  conflict  of  interests  betveea 
the  railways  and  the  shippers  has  agitated  the  state  for  forty  yerv 
various  attempts  bdng  made  to  regulate  freight  rates  by  k^ 
enactment.    In  x888  an  docrive  commission  was 
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bcvif  ol  educatkn  mud  a  — perintendent.  The  ichoal  tax  w*i  oc 
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profionioa  totbepopuhoonof  BboolifeifToma  I  to  3  mill  cogAtj 
tu.  anouotiis  to  3-a%  of  tbe  wbolei  ud  Irhb  local  or  diMikl 
taxation,  ^-S%  of  tbe  estite  tax.  A  la>  of  tbe  uate  proyidn  (01 
t  be  estabbiliwflt  of  a  county  biffa  Khool  irbcfkevcr  a  Dajority  of  thi 
cleclon  of  a  tsunly  dtuR  it,  but  in  ijco  only  one  county  (Cuthrii 
county)  had  audi  a  ichot^    The  numbef  of  public  high  icboolt  ir 
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The  Hale  enablkhed  a  univKHly  at   Iowa  City  11 
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Weileyan    Unit 
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d  ia  IM)*>  Mt.  Pleaiant ;  Iowa  College  [Con^R- 
.  Crinnell:  Cential  UnivHiiiy  of  Iowa  (Baptiat, 
xntU  Colieie  (Meihodiit,  i8s7)  at  Mt.  Vernon: 
;Uniled  Bnthm,  jBjfi)  at  Tolcda:  Upper  Iowa 


gatiniul,  l%m  n  Crinnel! 
I8sj)a<  PtOi;  ComtU  Co 

Weiun  CoUae  (United  Bnthm,  jBjfi)  at  Tolcda:  Upper  ..— 
Univenity  fMetbodiit  EpJKopol,  18(7)  at  Fayette:  LeanJer  Clark 
CoUeco  (United  Bmhren,  1897)  at  Tolola;  Loioa  College  (Preiby- 
terian.  1S59)  at  HopUnton',  Luther  CoUeie  (Norwejian  Evancdiol 
Luiheru,  II61)  at  [>Konh:  Do  Mninei  Collen  (Baptiat.  1H5)  at 
Dea  Moioei:  Tabor  College  (ConpTgationaT.  lUA]  at  Tater; 
SimpKH  College  (Hethodial.  I«6r)  *t  IndianoU:  Wanbuci  Kdltge 
(Lutberu,  lUt)  at  Clinton:  Amity  Collete  (Nan sectarian.  1S71) 
at  College  Siirian-.  German  CoUne  (Mctbodiit  EpiicDpil.  1871)  ■! 
Mt.  PleaaaatiPBin  Colkoe  (Fiieodfc  1I7JI  it  OJcaloo«;  St 
joaeph'i  College  (Roman  Calhalio,  1I71}  at  Dubuque;  Fanoai 
Collide  (Preibytenan.  iSjj)  at  Faiiteld ;  Coe  Collete  (Prabyienan, 
iseilat  CedarRapitliiDnkeUnivenity  (Diiciplciof  Chriit.  iSSi) 
at  Dei  Molaea;  ^ahner  College  (Ditcipka  of  Chriat,  iSSo)  ai 
Lemnd;  Buena  Vuu  College  (fWiytenan.  1891)  at  Storm  Lake; 
CharUs  Ciiy  Collete  (Methodiu  Epiacopal,  1801}  at  Charka  City; 
Morningiide  College  (MetbodiK  Epiicopal.  liin)  ai  Sioui  City: 
Gncctand  CoU^  iKearganiied  Church  o(  Utter  Day  Sainit,  1843) 
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which  tbe  people  fi 
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Iniltted  iuto  the  Union,  Iowa  had  a  nrongly 
r  tu  banka.  Thia  waa  lartety  ovcrmme  by  Uie 
the  conatrtution  of  that  dale  pTofaibita  any 

Hiilsry.— Iowa,  ai  >  patt  ol  Ibe  whole  Misiaippi  Valley,  wii 
.ken  into  Ibe  (oimal  poeKBion  of  France  Lo  ibtt;  in  1761  u  a 
pan  ol  the  weiteia  ball  ol  that  valley  it  wat  ceded  to  Spain; 
"      '■  '  '  "     FiWKe;  in  1S03  waj  ceded  lo  the 

iSos,  at  s  pin  of  the  District  of 
govusment  o(  lodiani  Tenitoty; 
tiom  11105  to  laii  It  was  ■  patt  of  Louitiao*  Tenitoty;  from 
1S13  to  iSii  a  pan  of  MisHuii  Tenitoty;  (nra  iSii  to  1834  a 
pan  dI  the  uoorgmized  tcmloiy  of  tbe  Unlteil  Slates;  Irom 
1834  to  i8j6  a  pan  of  Micbigau  Teccilory;  Iram  1S36  10  183S 
a  patt  of  Wiiconiia  Temtoty.  In  183S  Wiioiniin  Tenitoty 
was  divided,  tlic  western  potlion  bcios  named  Iowa,  and  out  of 
thi<  the  state  wilh  its  present  bounds  was  carved  in  1S46, 

Tbe  natne  Iowa  (meaning  "  sleepy  ooo  ")  was  taken  from 
■  tribe  of  Siouan  Indians  (piobibly  d  WinnfblKaitodi],  which 
fat  lome  time  had  dwelt  in  thlt  put  of  the  onuntiy  and  were 
ttill  there  when  tbe  £nt  wbiu  men  came — tbe  Fitnchinen, 
Marquette  and  Joliet,  in  1673  lad  Hennepin  in  1680.  Eaily  in 
tbe  Beit  century  tbe  Sauk  liul  Foiei,  vanquished  by  the  French 
in  Michitan,  retreated  westward,  and  in  their  turn  largely 
sopldinted  the  lowas.  TUlher  a^  came  Julien  Dubuque,  a 
French  Canadian,  to  trade  with  the'  new  occupants.  He  dis- 
covered lead  mines  on  and  Dcu  tbe  vie  of  the  dly  which  now 
bean  hit  name,  in  17EI8  obtained  an  Indian  grant  or  lease  of 
about  »  >q.  m.,  established  there  a  selilement  of  mineis  and 
continued  bis  mining  operatloDi,  together  with  a  trade  in  tun, 
until  his  deaUi  in  iSio.  The  Indians  rrlused  permission  to  others 
to  work  the  pii^-^,  and  when  intruden  attempted  to  do  so  without 
it  United  States  itaojn  pioteiled  the  red  man'j  rights,  cspeiiaUy 
fiDm  1B30  to  i8}i.  But  Black  Hawk's  war  policy  soon  resulted 
in  letting  tbe  while  man  in;  (or  the  war  which  be  instigated 
wnaconduded  in  1831  by  aeesiionlo  the  United  Slates  ol  nearly 
Qooo  iq.  m.,  embracing  muiji  of  what  is  now  tbe  district  of  Ihe 
Iowa  lead  and  line  mines.  Wilbout  luitber  waiting,  though 
still  in  the  lace  of  the  Act  of  Congress  of  1807  prohibiting  such 
seltlements,  tbe  froatienmen  rushed  in  to  mine  and  to  farm, 
and  gowenimetll  wat  established  through  voluntary  assoditions. 
~     '  '    '  Jiocialions  as  related  to  claims  to 

by  the  United  Sutei  authorities, 

Lg  separated 


1  1838  01 


tsfor 


relief,  the  question  of  applying  lor  admission  into  Ibe  Union  ai 
■  ttatewaivotedonaseailyas  1840.  tbe  Tenitoiy  in  that  yen 

then,  at  it  was  again  In  1841,  by  those  who  most  wi 


Afrai 


ru  Dthrrw 
id  applicai 


misdoQ  made.     The  question  of  boundaries, 

question  ol  slavery  gave  rise,  then  became  the  cause  of  delay, 

'  11  the  Territoiy  became  a  sUte  in  1846. 

During  the  period  in  which  the  question  of  admission  was  under 

>niideralM>n.  the  WUgt  opposed  tlie  meatutt,  while  tbe  Dcmo- 

ati  carried  it  through  and  remained  in  power  until  1854;  but 

«  since  1857  the  slate  bi*  been  preponderantly  RepubUcan  in 

I  national  campaigns;  and  with  but  two  exceptions,  in  iSSo 

and  iSqi,  when  liquor  and  railroad  le^ilalion  were  the  leading 

es,ha*elecledaRepublican  state  idnintstration,     Nevenbe- 

tbere  has  always  been  a  urong  lenlimenl  in  the  stale  urging 

such  as  10  receive  a  large  benefit  directly  from  tarifl  legisblioB. 
t  consr^iuence  there  has  been  a  tendency  towards  the  fonm- 
I  of  iwo  Df^iosing  element*  within  tbe  dominant  pany;   the 
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more  radical  seeking  the  promotion  of  what  unce  1903  has  been 
known  as  the  "  Iowa  Idea/'  which  in  substance  is  to  further 
the  expansbn  of  the  trade  of  the  United  States  with  the  rest  of 
the  world  through  the  more  extended  application  of  tariff 
redprodty,  and  at  the  same  time  to  revise  the  tariff  so  as  to 
prevent  it  from  "  affording  a  shdter  to  monopoly.' 


>f 


Robert  Lucas  . 
ohn  Chambers 
ames  Clark    . 
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CovB&NORs  OF  Iowa 

Territorial, 

Democrat 
.    Whig 
Democrat 

State. 
Democrat 


Ansel  Briegs    .     . 

Stephen  Hempstead 

James  Wilson  Grimes .'    Whig  and  Free-Soil 

Democrat 
Ralph  P.  Lowe     .     .     Republican 
&muel  Jordan  Kirkwood        »« 
William  Milo  Stone    ,  „ 

Samuel  Merrill  •   .     .  „ 

Cyrus  Clay  Carpenter 
Samuel  Jordan  Kirkwood 

ioahua  Giddings  Newbdd^ 
ohn  Hem-y  Gear 
iuren  Robinson  Sherman 
William  Larrabee       .  ,, 

Horace  Boies  .     .     .     Democrat 
Frank  Darr  Jackson  .     Republican 
Francis  Manon  Drake 
Leslie  Moitier  Shaw  . 
Albert  Baird  Cummins 
B.  F.  Carroll    .     .     . 
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I838-X84I 
I84I-I845 
1845-1846 

I846-I85O 
I85O-X854 

I854-I858 
I858-I86O 
I86O-I864 
X86A-I868 
1868-1872 
1 873-1 876 
I876-I877 
1877-1878 
1878-1883 
X882-I886 
1886-1890 
1890-1894 
1894-1896 
1896-1898 
1898-1902 
I9O2-X9O9 
X9O9- 


BiBLiOGRAPBY.— P«Wicafi0iif  of  Ike  lewa  Ceehttcal  Swvey  (Des 
Moines.  1868);  lewa  Weather  and  Crop  Serviu  (Des  Moines,  1889): 
US.  Census-,  F.  H.  Dixon,  StaU  Railroad  Control,  with  a  History  of  its 
Development  t»  Iowa  (New  York,  1896),  a  detailed  history  of  the 
contrail  of  Iowa  railways  through  the  commission  system;  B.  F. 
Shambaugh,  History  of  the  Constitution  0/  Iowa  (Des  Moines,  1902) ; 
Jesse  Macy,  Institutional  Beginnings  in  a  Western  State  in  Johns 
Hopkins  University  Studies  in  Historical  and  Political  Science  (Balti- 
more, 1804);  H.  M.  Bowman,  The  Administration  of  lewa,  a  Study 
in  Centralization  (New  York,  1903).  an  able  presentation  of  the  present 
administrative  system  in  the  light  of  its  historical  development; 
William  Salter,  Iowa,  the  first  Free  State  in  the  Louisiana  Purchase 
(Chicago,  1905):  B.  F.  Shambaugh,  Documentary  Material  relating 
to  the  History  of  Iowa  (Iowa  City,  1807),  and  The  Messages  and  Pro- 
clamations of  ike  Governors  of  Iowa  (Iowa  City,  1903- 1904);  Annals 
of  Iowa,  X  series:  Series  1,  The  Annals  of  the  State  Historical  Society 
of  Iowa  (Iowa  City  and  Davenport,  1 863-1 874);  Series  3,  vol.  i.. 
The  Annals  of  Iowa;  vol.  iL,  Howe's  Annals  01  Iowa  (Iowa  City, 
1 883-1 884) ;  Series  3,  The  A  nnals  of  Iowa,  published  by  the  Hbtorical 
Department  of  Iowa  (Des  Moines,  1893-  );  lowa  Historical 
Record  (lovn  City,  1885-1902^; /^tuu  Jowrnal  of  History  and  Politics 

ilowa  City,  190^  scq.) ;  and  G.  T.  Flom,  Chafers  on  Scandinaoian 
mmtgration  to  Iowa  (Iowa  City,  1907). 

IOWA  CITY,  a  city  and  the  county-seat  of  Johnson  county, 
Iowa,  U.S.A.,  on  Iowa  river,  about  X30  m.  E.  of  Des  Moines. 
Pop.  (1890)  7016;  (1900)  7987,  of  whom  X355  were  foreign 
bom;  (1905)  8497;  (19x0)  xo,o9x.  It  is  served  by  two  branches 
of  the  Chicago,  Rock  Island  &  Pacific  railroad,  and  by  the  Iowa 
City  &  Cedar  Rapids  Intcrurban  railway  (electric),  of  which  it 
is  a  terminus.  The  ground  on  which  the  city  is  built  forms  an 
amphitheatre  surrounded  for  the  most  part  by  hills  and  bluffs. 
Iowa  City  is  the  scat  of  the  state  university  of  Iowa,  of  Iowa 
City  Academy,  of  the  library  of  the  State  Historical  Society  and 
of  the  state  Sanatorium  for  the  Treatment  of  Tuberculosis. 
The  university,  organized  in  X847,  and  occupying  the  old  State 
Capitol  grounds,  is  an  integral  part  of  the  public  school  system 
of  the  state,  and  is  under  the  control  of  a  board  of  regents, 
consisting  of  the  governor,  the  superintendent  of  public  instruc- 
tion and  eleven  members,  elected — one  from  each  congressional 
district — ^by  the  General  Assembly.  The  university's  preparatory 
department  was  opened  in  1855  and  continued  until  1879;  the 
first  collegiate  session  was  in  1856-1857,  but  during  1858-1860 
the  collegiate  department  was  closed.  The  institution  embraces 
a  college  of  h'boal  arts  (i860),  with  a  school  of  political  and 

*As   lieutenant-governor,    Newbold    serves   for   the   unexpired 
portion  of  the  term  to  which  Kirkwood  was  elected;  Kirkwood 
•«— s-^M  on  the  Ist  of  February  1877,  having  been  chosen  United 
lator. 


sodal  science  (1900) — which  offers  oonrKt  fn 
tration,  modem  history  and  practical  philanthropy — and  a  adtod 
of  education,  first  opened  in  1907,  to  train  secondary  aBdcoOcge 
teachers  and  school  prindpab  and 
of  law  (x868);  a  college  of  medidne  (X870),  ii 
school  for  nurses  (X897);  a  cdlege  of  homoeopathic  mrdkS:» 
(1877),  induding  a  nurses'  training  school  (1894);  a  college 
of  dentistry  (1882);  a  college  of  fhamacy  (1885) ;  a  gndoate 
college;  a  college  of  apph'ed  sdence  (X903),  with  ooimes  in  dxZ, 
dectricsl,  mechanical,  mining,  munidpal  and  sanitaiy  enpiwrr- 
ing  and  courses  in  chemistry;  a  summer  school  for  tcachen  aad 
librarians  and  a  university  extension  dqMUtment.  Affiliated 
with  the  univer^ty  Is  a  schod  <tf  music  The  aoxvoszty's 
income  is  derived  from  the  proceeds  of  invested  funds  aad  lands 
originally  given  by  the  United  States,  from  pcnaaxicttt  appro- 
priations by  the  state  and. from  the  proceeds  of  a  ooe^fifth  mi3 
tax  to  be  used  for  buildings  alone.  In  1907-1908  the  institntioo 
had  38  buildings  (induding  the  old  State  Capitol,  bttflt  in  x843). 
a  tfarhing  ami  administrative  force  <tf  nearly  300  sMmbcs 
and  33x5  students,  of  whom  1083  were  in  the  ooOese  oC  liberd 
arts;  the  tmiversity  library  had  about  65,000  volumes  (25JO00 
were  destroyed  by  fire  in  1897),  and  the  university  law  lihraxy, 
X4,ooo  vdumes;  and  the  total  income  of  the  university  wss 
about  $6xx,ooo.  In  1908  the  library  d  the  State  Historicil 
Sodety  of  Iowa,  housed  in  the  Hall  of  the  Libend  Arts  of  the 
university,  nimibered  about  40,000  volumes.  Iowa  Qty  has  s 
consideraUe  variety  of  small  manufacturing  cstabUshmentk. 
In  X839  Iowa  City  was  sdected  as  the  site  for  the  seat  of  govcni- 
ment  of  the  newly  created  Territory  of  Iowa.  The  legblanire 
met  for  the  first  time  in  1841  and  continued  to  hold  its  aessions 
here  tmtil  1857,  when  Des  Motnes»  on  account  of  its  more  ccotcal 
position,  was  made  the  o^ntaL 

IPECACUANHA.*  The  root  used  in  medicine  under  this  name 
is  obtained  from  Psycholria  (or  Uragoga)  Ipecacmtmka,  a  saai! 
shrubby  plant  of  the  natural  order  Rubiaoeae.  It  is  a  native  d 
Brazil,  growing  in  dumps  or  patches  in  mobt  shady  forests 
from  8^  to  33^  S.,  and  is  ako  found  in  New  Granada  aad  probalijr 
in  Bolivia.  The  drug  of  commerce  is  procured  chiefly  from  tlK 
region  lying  between  the  towns  of  Cuyaba,  Vma  BcOa,  VJb 
Maria  and  Diamantina  in  the  province  of  Matto  Gnaso,  and 
near  the  German  colony  of  Philadelphia,  north  of  Rio  Jancirix 
Ipecacuanha,  although  in  common  use  in  Braaal,  was  not  ec- 
ployed  in  Europe  previous  to  1673.  In  France  within  a  few 
years  after  that  date  it  formed  the  chief  ingredient  ia  a  remedy 
for  dysentery,  the  secret  of  the  composition  ci  which  was  purchased 
by  the  French  Govenmient  for  xooo  louis  d'or,  and  made  pcyic 
inx688.  The  botanical  source  of  ipecacuanha  was  not  accurately 
known  until  x8oo.  The  root  appears  to  be  possessed  of  vtiy 
great  vitality,  for  in  1869  M'Nab,  of  the  Botanical  Gaxdeas  d 
Edinburgh,  discovered  that  sosmall  a  portion  as ^of  an  inch  d 
the  annulated  root,  placed  in  suitaUe  soil,  would  throw  out  s 
leaf -bud  and  devdop  into  a  fresh  plant,  while  Lixxisay,  a  gardener 
in  the  same  establishment,  proved  that  evm  the  leaf-stalk  s 
capable  of  producing  roots  and  buds;  hence  there  is  but  llttls 
probability  of  the  plant  being  destroyed  in  its  xiative  habixat. 
The  great  value  of  the  drug  in  dysentery,  and  its  rapid  inatase 
in  price  from  an  average  of  3s.  9|d.  per  lb  in  1850  to  about  8&  <fi. 
per  R)  in  X870,  led  to  attempts  toacrlimatiw  the  plant  ia  Icda, 
which,  however,  have  not  hitherto  proved  to  be  a  oonme^cil 
success,  owing  to  the  difficulty  of  finding  suitable  spots  for  ni 
cultivation,  and  to  its  slowness  of  growth.  like  other  <fimorp^ 
plants,  ipecacuanha  ripens  seeds  best  when  crass-fertiliaed,  and 
presents  various  forms.  Two  of  these  were  described  by  the  lau 
Professor  F.  M.  Balfour  of  Edinburgh,  one  distinguished  by 
having  a  woody  stem,  firm  elliptic  or  oval  leaves,  with  wxrf 
margins  and  few  hairs,  and  the  other  by  an  herbaceous  stest. 
and  leaves  les  coriaceous  in  texture,  more  hairy  and  not  wvrf 
at  the  mar^ns.  This  diversity  of  form  is  most  apparent  b 
young  plants,  and  tends  to  disappear  with  age. 

'  The  name  b  the  Portuguese  form  of  the  native  word  i-fe  les 
guine,  which  is  said  to  mean  "  road-side  sick-making  plane  **  iSkoi;. 
£lym.  DuL  X898). 
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n  Id  ptccd  tbant  1  or  J  liiKi  In  tUckiKB, 
cddiah-hiova  tint  otenully,  luvizic  ft 
iriicB  (ice  r  la  Gg,},  ind  uhibitlns  & 


Ipccmcnuilift  lool  01 
of  a  srcyisb-browD  o 
lingcd  at  uiaubtcd 
itliiie  Di  gnyitb  iutctioi  and  ■  turd  < 
ntber  mutty  odoufi  and  a  tnltenih 
vith  man  or  lea  Ot  the  tlcadc 
very  thia  bttk,  aad  ia  Uiui  CAiiLy  *<i«f<ii(Fnkk*ii  from  the  nut 
Tlie  Klivity  of  the  drug  resides  chiefly  In  the  cortial  portion, 
ud  beocc  the  proence  ol  ihe  stem  dimlnishd  iu  vdue.  The 
variety  importJed  fnun  Colombii  and  Jedoih]  m  CuUcenn 
ipecaciuoha  diSeti  only  In  [u  liqger  lite  ind  in  beins  la* 
con^icuouily  uinulited.  Ipecacmnha  onei  iU  propertla  to 
[be  piesence  of  rather  mote  than  i^  of  ihe  alkaloid  emetme, 
which,  nlh  the  eicqiUoo  of  tracei,  occura  only  in  the  coitkal 


lenfthi 

poi  tioa  of  the  root.  It  ii  >  while  amoriihoui  inlxtuice,  with  (he 
(ormula  CnRiJlOi.  It  hu  a  billet  laitc,  do  odour,  and  luiiu 
yeltow  wfaea  expoKd  lo  air  and  light,  lliere  are  aiso  present 
B  voUtile  oil,  itarcfa,  gum,  and  a  glucoiide,  which  ii  a  modiflca- 
lion  ol  Uoi^n  and  'a  known  as  ipccacuanhlc  add.  The  dose 
of  the  powdered  root  is  t  Co  a  grain*  when  an  expectorant 
aftioa  i*  dcBired,  and  from  15  to  jo  grains  when  it  la  given  ai 
■□  enulli;.  which  i*  one  of  li*  ntoat  valuable  functiou.  Tht 
PbArmacopoeiB*  contain  1  very  large  number  of  picpatatloni  of 
Uli*  *ubnance,  moat  of  wUcb  ut  ttandatdliid.  A  preparation 
from  which  the  emetine  hu  been  removed,  and  known  ai 
"  de-e  met  iied  ipecacuanha  "  ij  also  in  use  for  cue*  ol  dytenlery. 
When  applied  to  the  skin,  ipecacuanha  powder  acts  ai  a 

Wbcn  inhaled  It  canie*  violent  uieeiiiig  and  a  mild  i"tlrrnnfti"r 


ol  the  naaal  mucc 

the  head.  It  ha*  feeble  antiseptic  propertiea.  Small  d 
Ipecacuanha  act  a*  a  itimulant  to  the  aeoeliona  of  the  ntsuth, 
stomach,  iDteMlae  and  liver.  The  ding,  ibeicfore.  Inaeaie* 
apfictite  and  aid*  difcathm.  Toxic  doaei  cau*e  gaalro-tnteiiti*, 
cardiac  bnipB,  diUt^tion  of  the  blood-veaiels,  aevere  brondiili* 

Dtrthiaiy  lobar  pneumoola.  In  this  leapect  and  in  lu  action  on 
the  akin,  the  dtngtasmblestaitai  emetic  Ipecacuanha  i*  very 
frequently  lued  ai  an  expectorant  in  cases  in  which  the  biODchial 
•ecirtian  I*  defident.  Its  diaphoretic  propertiea  are  employed 
la  the  tmhil  iftcacuanliai  temfnUu  or  Bover'a  powder,  which 
csntains  one  (ait  of  ipecacaanha  powda  and  one  put  of  o[dum 
in  tea. 
Oibcr  ptsnt*  to  wUch  the  na 


l>0(k<>M«  <»)iu  an  tb«e  which  have  mo*t  fnqueitly  been 
exported  lium  Brul  or  Colomma- 

IPBK  (Slav.  Pildi,  Lat.  PatrJam),  a  town  of  Albania, 
European  Turkey,  in  the  vilayet  of  Eossovo  and  aanjak  of 
Movihacar,  >j  m.  E.X.E.  of  Scutari,  near  the  eastern  base  of 
tht  Mokn  Ftanina,  the  Montenegrin  frontier,  and  the  head- 
waten  of  the  Ibar  and  White  Drin.  Fop.  (1905),  about  15,000, 
ptindpaJly  Albanian*  and  Serb*.  A  tiull  alieam  bearing,  like 
■cveral  olheis  in  the  Balkan  penlnaula,  (be  name  of  Buiiltu 
(the  bright  or  dear),  flow*  through  the  town.  On  oae  of  the 
neigbbooring  lieigbti  is  situated  the  tDODiMery  of  Ipek,  founded 
by  Atchbiihop  Aiseniu*  In  the  ijth  century,  and  famous  as  the 
seat  until  1690  of  the  patriarch*  of  the  Servian  church.  The 
buildings  art  surrounded  by  thick  walli,  and  comprise  a  large 
central  church  (Our  Lady's},  and  two  aide  chapels  (the  Martyr*' 
and  St  Demctriui'),  each  luimounted  by  a  leaden  cupola.  The 
church  date*  from  the  i6ih  and  17th  centuries-  Among  it* 
numerous  objects  of  Interest  art  the  while  marble  tombs  of 
Arsenius  and  other  chiefs  of  the  Servian  church,  and  the  white 
marblathronc  on  which  the  patriarch*  were  crowned.  Ipek  h** 
been  iitcorTcctly  identified  by  some  writers  with  Dode*  or 
Diodea  (Duklt  b  Uonlenegro),  the  birthplace  of  Diocletian, 
and  the  capital  of  a  imall  prindpality  which  wu  ovctthrowu 
by  the  Bulgaria^  In  the  iilh  century. 

See  Berth,  Xiiit  ^arct  d«  fnun  ilrr  OBB^iKln  TWM  (Berlla, 
IKi>:  A.  P.  Irby  and  C.  M.  M.  Mackeow,  rrasdi  b  Ik,  Jlwajc 
IVenwuiir  Turiby  {1877};  M.  E.  Putham,  Tlrgiitt  lb  Zoa^  i/Itl 
Stri  (London,  1904). 

IPHICHATBS,AthentangeaetaI,iono[aihoemaker,  flourished 
b  the  earlier  balf  of  the  41b  century  B.C.  He  owe*  hi*  f^me  as 
much  to  the  fmprovemenU  which  he  made  In  the  iccoulrementl 
of  the  peltuu  or  ligbt-umed  mercenaries  (lo  called  from  their 
small  round  Ahieid,  liXTTf)  as  to  his  military  successes.  Increai- 
ing  the  length  of  Ihdt  javelin*  ud  iwords,  substituting  linen 
coraeleu  for  thdr  heavy  coals-of-miil.  and  introducing  the  use 
of  a  kind  of  light  leggings,  called  alter  him  "  iphicratidct,"  be 
increased  gitaily  the  npidlty  of  thdr  movemenis  [Diod.  Sic 
IV.  44).  He  also  paid  Bpedai  attention  to  discipline,  diHl  and 
manizuvrea.  With  his  pdtaits  Iphicnies  seriously  injuted  the 
alllel  of  the  Lacedaemonians  In  the  Corinlhlan  War,  and  in  jgr 
(or  300)  dealt  the  Spartans  a  beavy  blow  by  almost  annlhiUting 
a  fiwra  (ballaUon  of  about  600  men)  of  thdr  famous  hoplilei 
(Diod.  Sic.  xiv.  ^i;  Plutarch,  Agailoui,  si).  Following  up 
hi*  *ucces9,  he  look  dty  after  dly  for  the  Athenian*:  but  b 
consequence  of  a  quarrd  with  the  Aigivet  be  was  transferred 
from  Corinth  to  the  Helletponi,  where  be  w**  equally  *ucce*aful. 
After  the  peace  of  Antilcida*  (3S7)  he  aasiited  Seutbe*,  king  of 
the  TlindaD  Odrytae,  to  recover  Ui  kingdom,  and  f«i|hi 
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iigaiost  Cotys,  vith  wiiom,  however,  be  subieqaeiitly  oonduded 
anallunce.  About  378  be  was  sent  with  a  force  of  meroenarics  to 
assist  the  Persians  to  reconquer  ^ypt;  but  a  dispute  with 
Phamabaxus  led  to  the>failure  of  the  expedition  (Diod.  Sic  lev. 
39-43).  On  his  return  to  Athens  he  commanded  an  e]q>editioD 
in  373  for  the  relief  of  Coxcyra,  which  was  besieged  by  the 
Lacedaemonians  (Xenophon,  Hdiemca,  vLi).  On  the  peace  of 
371,  Iphioates  reCnxned  to  Thrace,  and  somewhat  tarnished 
his  fame  by  siding  with  his  fatho'-in^w  Cotys  in  a  war 
against  Athens  for  the  poaseHionof  the  entire  Chenonese.  The 
Athenians,  however,  soon  pardoned  him  and  gave  him  a  Joint 
command  in  the  Social  War.  He  and  twoof  hkcoUeagucs  were 
impeached  by  Oiarea,  the  fourth  commander,  becauib  thqr  had 
refused  to  give  battle  daring  a  violent  storm.  Iphicrates  was 
acquitted  but  sentenced  to  pay  a  heavy  fine.  He  afterwards 
remained  at  Athens  (accordingto  some  be  retired  to  Thrace)  till 
his  death  (about  353). 

There  is  a  short  atetch  of  his  life  by  Corndins  Nepos:  see  also 
C.  RfMmtii,  VitM  IpkicraHs.  Chabrias  et  Timolkei  (i8m):  Bauer, 
CriecJL  JMegsaUtrt,  in  Mailer's  Handhtuht  4*  I  49;  and  histories  of 
Gfeeosk  e^  Holm,  Eog.  tians.,  voL  iii. 

'  IPHIOBHSIA.  or  Iphianassa,  in  Greek  legend,  daughter  of 
Agamemnon  and  aytaem(n)estnL  Agamemnon  had  offended 
Artemis,  who  prevented  the  Greek  fleet  from  sailing  for  Troy, 
and,  acoQcding  to  the  soothsayer  Calchas,  could  be  appeased 
only  by  the  sacrifice  of  Agamemnon's  dau^ter.  According  to 
some  accounts  the  sacrifice  was  completed,  according  to  others 
Artemis  carried  awav  the  maiden  to  be  her  priestess  in  the  Tauric 
JCherwnese  [Crtmeaj  and  substituted  for  her  a  hind.  In  this 
new  country  it  was  her  duty  to  sacrifice  to  the  goddess  all 
strangers;  and  as  her  brother  Orestes  came  to  search  for  her 
and  to  carry  off  to  Attica  the  image  of  the  goddess,  she  was  about 
to  sacrifice  him,  when  a  happy  recognition  took  place.  These 
legends  show  how  ddstly  the  heroine  is  smoriatfd  with  the  cult 
of  Artemis,  and  with  the  human  sacrifices  which  accompanied 
it  in  older  times  before  the  Hellenic  spirit  had  modified  the 
barbarism  of  this  borrowed  rdigion.  Orestes  and  Iphigeneia 
fled,  taking  with  them  the  image;  at  Delphi  they  met  Electra, 
the  sister  of  Orestes,  who  having  heard  that  her  brother  had  been 
sacrificed-by  the  Tauric  priestess,  was  about  to  tear  out  the  ejres 
of  Iphigeneia.  The  brother  and  sbter  returned  to  Mycenae; 
Iph^eneia  deposited  the  image  in  the  deme  of  Brauron  in  Attica, 
where  she  remained  as  priestess  of  Artemis  Brauronia.  .  Attica 
being  one  of  the  diief  seats  of  the  worship  of  Artemis,  this 
explains  why  Iphigeneia  is  sometimes  called  a  daughter  of 
Theseus  and  Helen,  and  thereby  connected  with  the  national 
hero.  The  grave  of  Iphigeneia  was  shown  at  Brauron  and 
Megara.  According  to  other  versions  of  the  legetad,  when  saved 
from  sacrifice  Iphigoneia  was  tranqwrted  to  the  island  of  Leuke, 
where  she  was  wedded  to  Achilles  under  the  name  of  Orsflochia 
(Antoninus  Liberalis  27);  or  she  was  transformed  by  Artemis 
into  the  goddess  Hecate  (Pausanias  i.  43.  x).  AcdbnIUng  to  the 
Spartans,  the  image  of  Artemis  was  transported  by  Orestes  and 
Iphigeneia  to  Laoonia,  where  the  goddess  was  worshipped  as 
Artemis  Orthia,  the  human  sacrifices  originally  offered  to  her 
being  abolished  by  Lycurgus  and  replacMi  by  the  flogging  of 
youths  {diatnasHgosis,  Pausan.  jiL  x6).  At  Hexmione,  Artemis 
was  woishipped  under  the  name  of  Iphigeneia,  thus  showing  the 
heroine  in  the  last  resort  to  be  a  form  of  that  goddess  (Pausanias 
iL  35.  x).  Originally,  Iphigeneia,  the  **  mighty  bom,"  is  prob- 
ably merely  an  epithet  of  Artemis,  in  which  the?  notion  of  a 
priestess  of  the  goddess  had  iu  origin.  Iphigeneia  is  a  favourite 
subject  in  Greek  literature.  She  is  the  heroine  of  two  pUys  of 
Euripides,  and  of  many  other  tragedies  which  have  been  lost 
(see  also  Pindar,  PyMa  xL  33;  Ovid,  Mdim,  iSl  37).  In 
ancient  vase  painHng*  she  is  frequently  met  with;  and  the 
picture  by  Timanthes  representing  Agamemnon  hiding  his  face 
at  her  saoifice  was  one  of  the  famous  works  of  antiquity  (Pliny, 
Nat,  Hist,  zxzv.  10). 

See  M.  Jacobson.  Defabulis  ad  Ipkitmiam  perUnemUbus  (x888): 
R.  Fdrstcr,  Iphitenie  (1898);  H.  W.  Stoll  in  Roscber's  Lexikan  der 
Mylkohgte  \  and  P.  Decbarme  in  Daremberg  and  Saglio's  DktMnmain 
dtsam^quiUs, 


IPSWICH,  a  town  of  Stanley  ooontsr,  Qnffiwfaarf,  AastraGs, 
on  the  river  Biemer,  33I  m.  by  rail  W.  by  S.  oC  Brisfaaoe.  Pop. 
(igot),8637.  It  is  the  centre  of  a  rich  aad  populoos  agrfcaltiaal 
mining  and  manufactonng  district.  Coal  is  worked  on  the  haab 
of  the  river  with  but  little  labour,  as  it  crops  out  on  the  surface. 
There  are  a  wooQcn  iactoiy,  several  saw-mills,  and  fooodrics 
and  laige  railway  workshops  at  North  Ipswich.  The  £ist 
settlement  was.made  here  in  1839;  the  town  was  iBoospotaied 
in  x86ow 

IF8WICS,  a  municipal,  covn^  wad  parijamrntaiy  bonx^ 
and  county  town  of  Suffolk,  Rn^nd,  69  m.  N^  bf  £.  fns 
London  by  the  Great  Eastern  railway.  Popw  (1901),  66,6jo 
It  stands  on  a  gentle  ascent  above  the  left  bank  of  the  river 
Gipping,  which  here  widens  into  the  tidal  estuary  of  the  Oracl 
This  land-locked  inikt  extends  11  m.  SJL  to  Harwich  and  FcSx- 
stowe  at  opposite  sides  of  its  moiith,  near  which  the  wider  Scoer 
estuary  unites  with  it.  Its  banks  are  gently  "***"'*»8*t.  veil 
wooded  and  picturesque.  In  the  lower  and  older  portioa  of 
Ipswich,  with  its  irregular  streets,  are  some  few  antiqiiariu 
remains.  Spanowe's  house  (1567),  named  from  a  faniy  ^idt 
occupied  it  for  some  two  centuries,  is  well  preserved  and  has  emie 
gabled  fronts  to  two  streets.  Archdeacon'sPlace(i47x)isaaotlKr 
still  eadier  example.  Wobejr's  Gateway  (1538).  a  Tudor  hcick 
building,  is  the  only  remnant  of  the  Caidinal's  knmdaiioa  ta 
supply  scholars  to  his  great  coUege  (Cardinal's  ^^«"'^,  now 
Christ  Church)  at  Oxford.  Tbe  okier  churches  are  all  toweted 
flint-woik  structures,  wholly  or  mainly  Pexpendicalar  in  stjk, 
with  the  exception  of  St  Peter%  which  is  pcindpaBy  Decocated, 
with  a  Nonnan  font  of  marble.  They  include  St  Margaia's 
with  a  beautiful  oak  Tbdor  roof,  elabofatdy  painted  lemp. 
William  and  Mary;  St  Mary<at-Key  (or  Quay),  with  a  aisiilar 
roof;  St  Lawrence;  and  St  Oement's.  The  most  noteworthy 
modem  churches  are  St  Mkhad's  (r88o),  AH  Saints'  (x89i\ 
St  John  the  Baptitt's  (1899)  and  St  Barthotomew's  (1901). 
The  Roman  Catholic  church  of  St  Pancras  (1863),  a  late  FaA 
Pointed  edifice,  has  a  lichly  carved  reredos  and  a  lofty  flftche. 
Among  public  buildings,  the  town  hall  (1868) 


structure  In  Venetian  style,  with  dock  tower;  Ukwu^  part  of 
a  fine  group  including  the  com  exchange  (i88t)  axMl  post  <&t 
(1880).  The  museum,  including  an  art  gaIkry,oofitains  archaeo- 
logical and  omithokii^cal  collect  faww,  and  a  aotewocihy 
or  Red  Crag  fossils.  It  was  founded  in  1847,  and  mofvtd  to 
buildings  in  x88x.  The  East  Suffolk  bospjul  was  founded  xa 
1836.  In  the  theatre  David  Garrick  made  his  first  inqxirtaA 
and  regular  appearance  in  1741.*  Tbe  grammar  school,  d»tr,g 
at  latest  from  1477,  was  refounded  by  Queen  **»»*« Vt''  in  1565. 
and  is  housed  in  buildings  in  TvtAat  style  (1851).  These  are 
borou^sdence,  art  and  technical  schools,  w&h  a  psctive  gaienr 
in  the  fine  T^idor  mansion  (X549)  in  Christchuicfa  ftik.  There 
are  also  a  middle  school  lor  boys,  a  high  school  and  an  endowed 
school  for  girls,  a  scientific  society,  cotpocatkm  Ebcary  sad 
small  medical  library.  Of  two  beautiful  arbondnns  the  apper 
is  public;  part  of  Quistdiurch  Park  adjacent  to  this  is  ond 
by  the  corporation;  there  are  also  recreation  sroonds  and  a 
race-coiuse.  Industries  xndude  large  engineering  and  agrscotiunl 
implement  wM-ks,  railway  plant  works,  the  "*«^«"g  of  anifidal 
manures,  boots  and  shoes,  clothing,  bricks  and  io^^ri^  Asd 
malting.  Tbe  port  has  a  dock  of  nearly  30  acres,  acoo«Bmodati=c 
vesseb  drawing  19  ft.  and  a  large  extent  of  quayage.  Laporu 
are  prindpally  grain,  timber  and  coal;  cxpocts  a^incxuiijj* 
machineiy,  railway  plant,  artifidd  masnrey,  oil  cake,  fe- 
Ipswich  is  a  suffragan  bishopric  in  the  diocese  of  Nomch. 


The  parliamentary  borough  returns  two  members^  Tbe  cor- 
poration consists  of  a  mayor,  xo  aldermen  and  30  nrrrr^*"^ 
Area,  8xi3  acres. 

A  Roman  viUa  has  been  discovered  here.  But  the  Saacs 
settlement  at  the  head  of  the  Orwell  was  doubtleas  the  ficsi<tf 
any  importance.  In  99X  the  town  {Giptfwie,  Cipamkk)  vs 
sa^ed  by  vikings  It  owes  Its  subsequent  prosperity  to  i> 
situaticm  on  a  harbour  admirably  suited  for  trade  with  thr 
COntinenL  Tbe  townsmen  had  acquired  the  prrvflcges  J 
buigesaes  1^  xo86  when  Roger  Bigot  kept  the  bomgh  m  ihe 
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lung's  handt.  In  laoo  King  John  granted  tBe  bingeaaes  thdr 
first  charter,  confirming  their  town  to  them  to  be  held  at  fee-farm, 
exempting  them  from  tolls  and  similar  customs,  and  granting 
them  a  |^d-merchant.  These  liberties  were  eztendejl  in  1956; 
Edward  I.  and  Edward  III.  both  resumed  the  boiDU|^  for  short 
periods,  but  the  charter  of  xsoo  was  confirmed  by  almost  every 
Bubscquent  sovereign.  The  burgesses  were  definitely  incor- 
porated in  1464  and  re-inoorponted  in  1665  under  a  charter  which 
remained  in  force  previous  to  its  modifi<;^tx>n  by  the  Municipal 
Act  of  1835,  except  during  a  short  period  in  the  reign  of  Charles 
n.  From  1395  onwards  the  town  has  sent  two  representatives 
to  parliament.  The  cattle  market,  held  on  Tuesdays,  and  the 
provision  market  on  Saturdays  are  the  prescriptive, right  of  the 
corporation.  A  September  fair,  still  held  in  1793,  was  in  the  hands 
of  the  corporation  in  the  x  7th  century.  Large  ironworks  were 
established  late  in  the  x8th  century.  The  wool  and  ctoth  trade 
which  flourished  here  in  the  14th  ind  xsth  centuries  was  super- 
seded by  the  manufacture  of  sailcloth,  now  r^itsented  by  the 
sacking  industry. 

See  Vklona  Cotmiy  History:  Skffolkt  J.  Woddernoon,  Memoriais 
«f  tke  Ancunt  Tomrn  ef  I^swkh  (ed.  1850).' 

IPSWICH,  a  township  of  Eskx  county,  lia»achmetts,  U.S.A., 
on  both  sides  of  the  Ipswich  river,  about  37  m.  N.N.E.  of  Boston. 
Pop.  19x0  (Fedtoal  census),  5777.  It  is  served  by  the  Boston  ft 
Maine  railroad.  The  surface  is  diversified  by  drumlins,  vales, 
meadows,  sand*dunes  and  tidal  manhes.  Ipswich  has  several 
manufacturing  industries,  mcludiiy;  hosiery.  The  public  library 
was  the  gift  of  Augustine  Heard.  Among  the  residences  are 
several  built  in  the  x 7th  and  x8th  centuries.  The  oldest  of  these, 
the  John  Whipple  House,  is  the  home  of  the  Ipswich  ICstorical 
Society  (1890),  which  has  gathered  here  a  collection  of  antiques 
and  issues  publications  of  antiquarian  interest.  In  the  Ipswicb 
Female  Seminary,  which  no  longer  exisU,  Mary  Lyon  taught 
from  1828  to  1834  and  here  planned  Mount  Holyoke  Seminary; 
Professor  J.  P.  Cowles  and  his  wife  conducted  a  famous  school 
for  girls  in  the  building  for  many  years.  Facing  the  South 
Common  were  the  homes  of  Rev.  Nathaniel  Ward  (X578-X653), 
principal  author  of  the  MassachusetU  ''Body  of  Liberties" 
(1641),  the  first  code  of  laws  in  New  England,  and  author  of 
Tk€  SimfU  CobUr  0/  ittfdwaw  In  Amtrica,  Wtttint  lo  Up  mend 
kis  Naiite  ComUry,  lameHtaUy  tatUnd,  batkmlkt  upfa-Ualker 
cndtkeScU  (1647),  published  under  the  pseudonym,  "  Theodore 
de  la  Guard,"  one  of  the  most  curious  and  intexesting  books 
of  the  colonial  period;  of  Richard  Saltonstall  (X6XO-X694), 
who  wrote  against  the  life  tenure  of  magistrates,  and  slthou^ 
himself  an  Assistant  espoused  the  mora  Obcral  principles  of  the 
Deputies;  and  of  Esekiel  Cheever  (X6X4-X708),  a  famous  school- 
master, who  had  charge  of  the  grammar  school  in  x6so-x66a  In 
the  vidu'ty  was  the  house  of  the  Rev.  William  Hubbard  (x6ax- 
1704),  author  of  a  NanatiM  of  Urn  TrotMos  with  Iko  Indians  in 
New  Bng^nd  (Boston,  X677)  and  a  general  History  of  New 
JSngtand,  published  by  the  MassachusetU  Historical  Sodety  in 
18x5. 

The  town  was  founded  under  the  name  of  Aggawam  in  1633 
hy  John  Winthrop,  jun.,  and  twelve  others,  with  a  view  to 
preventing  the  Frendi  from  occupying  the  N.  part  of  Massa- 
chusetts, and  in  the  next  year  it  was  incorporated  under  its 
present  name.  In  wealth  and  influence  during  the  eariy  colonial 
period  it  was  little  inferior  to  Boston,  whose  policies  it  not 
infrequently  exposed.  When  Governor  Andros  and  his  Council 
in  x687'issued  an  order  for  levying  a  tax,  a  special  town  meeting 
of  Ipswich  promptly  voted  "  that  the  s'd  act  doth  infringe  their 
liberty  as  Free  borne  English  subjccU  of  His  Majotie  by 
interfearing  with  ye  sUtutory  Laws  of  the  Land,  By  which  it 
is  enacted  that  no  Uxes  shall  be  levied  on  ye  Subjects  without 
consent  of  an  assembly  chosen  by  ye  Freeholden  for  assessing 
the  same,"  and  refused  to  assess  the  tax.  For  this  offence  six 
leaders,  headed  by  the  Rev.  John  Wise,  minister  of  the  Cbebacco 
Parish  (now  Essex),  were  prosecuted,  found  guOty,  imprisoned 
for  three  weeks  to  await  sentence  and  then  disqualified  for  office; 
they  were  also  fined  from  £15  to  £50  each,  and  were  required  to 
0ive  security  for  their  good  behaviour.    In  Ipswich  were  originaOy 


included  the  present  townships  d(  Hamilton  (1793)  and  Essex 

(x8xp). 

See  T.  F.  Watera,  Ipswieh  tn  Ike  Massacktuetts  Bay  Colony  s6^ 
tfoo  (Ipswich,  1905),  and  the  publications  of  the  Ipswich  Historical 
Society. 

IQUIQUB.  a  dty  and  port  of  Chfle,  capital  of  the  province  of 
Tarapaci,  820  m.  N.  of  Valparaiso,  in  20*  x a'  x  5'  S.,  70"  x  x'^x 5'  W. 
Pop.  (X895),  33^3x;  (X900,  est.),  43,440.  The  coast  here  runs 
due  N.  and  S.  and  the  dty  is  built  on  a  narrow  level  plain  between 
the  sea  and  bluffs,  the  latter,  rising  steeply  2000  ft.  to  the  level 
of  the  great  desert  plain  of  TarapacA,  celebrated  for  its  rich 
deposits  of  nitrate  of  soda.  Fadng  the  dty  is  the  low  barren 
island  of  Serrano,  or  Iquiquei  which  is  coimected  with  thie 
mainland  by  a  stone  causeway  1500  ft.  long,  and  shelters  the 
anchorage  from  southerly  storms.  A  mole  extending  from  the 
N.E.  end  of  the  island  affords  some  further  protection.  The 
dty  is  laid  jDut  in  the  rectangular  plan^  with  broad  streets  and 
large  squares.  Water  b  brought  by  pipes  from  Pica,  50  m. 
distant  Iquique  is  a  dty  of  much  commercial  importance  and  is 
provided  with  banks,  substantial  business  houses,  newspapers, 
dubs,  schools,  railways,  tramways,  electric  lights,  telqihone 
lines,  and  stesjnshfp  and  cable  communication  with  the  outside 
world.  It  exports  iodine  and  immense  quantities  of  nitrate  'of 
soda  obtained  from  the  desert  region  of  the  province.  A  large 
number  of  vesseb  are  engaged  in  the  nitrate  trade,  and  Iquique 
ranks  as  one  of  the  two  leading  ports  of  Chile  in  the  aggregate 
value  of  its  foreign  commerce.  It  is  connected  by  nil  with  the 
inland  town  of  Tan^Mici  and  various  mining^entres,  and  through 
them  with  the  ports  of  Pisagua  on  the  N.,  and  Patilloa  on  the  S. 
Iquique  was  an  insignificant  Peruvian  fishing  settlement  until 
X830  when  the  export  of  nitrate  began.  In  x868  the  town  was 
neariy  destroyed  by  an  earthquake,  in  1875  by  fire,  and  again 
in  X877  by  earthquakes,  a  fire  and  a  tidal  wave.  It  was  occupied 
by  the  QiOeans  in  X879  in  the  war  between  Chile  and  Peru,  and 
was  ceded  to  Chfle  by  the  treaty  of  the  20th  of  October  X883. 

IQUnrOfl,  a  tribe  of  South  American  Indians.  It  is  divided 
into  many  branches,  some  on  the  river  Ttgre,  othen  on  the  Nanay. 
Missionary  efforts  have  faUed  and  they  remain  savages,  worship- 
ping figures  carved  in  the  shape  of  birds  and  beasts.  They  brew 
the  Indian  fermented  liquor  dricka  better  than  any  of  the 
neighbouring  tribes,  flavouring  it  with  the  shoots  of  some  plant 
whkh  has  the  effect  of  an  opiate. 

IQUITOfl,  a  dty  and  river  port  of  Peru,  and  capital  of  the 
great  inland  department  of  Loreto,  on  the  left  bank  of  the  upper 
Amason  near  the  mouth  of  the  Rio  Nanay,  87  m.  bek>w  the 
mouth  of  the  Ucayali  and  930  m.  from  Puerto  Bermudes.  The 
geographioJ  position  ol  Iquitoa  is  3*  44'  S.,  73*  W.  Fbp.  of 
the  dty.(x9o6,  est.),  6000;  of  the  district  (X906,  est.),  x2,ooa 
Iquitoa  stands  about  348  ft.  above  sea^levd,  on  the  tow  wooded 
banks  of  the  river  opposite  some  islands  of  the  same  name,  and 
has  a  warm  but  healthful  dimate  (mean  annual  temperature, 
about  75*  F.).  The  dty  consisU  of  two  puMos,  the  larger  of 
which  b  occupied  by  Indians  and  half-breeds,  the  descendants 
of  the  Iquitos  tribe  from  whom  the  dty  takes  its  name.  The 
opening  of  the  Amason  to  navigation,  and  the  subsequent  arrival 
of  fordgn  ocean-going  vesseb  at  Iquitos,  added  immensdy  to  the 
importance  of  the  dty,  and  made  it  the  oommerdal  entrepot 
of  eastern  Peru.  In  1908  three  lines  of  ocean-going  steamen 
were  making  regular  voyages  up  the  Amazon  to  Iquitos  (about 
2500  m.).  The  dty  has  a  large  import  and  export  trsde  for  an 
immense  region  watered  by  the  Marafion,  Huallaga,  Ucayali 
and  other  large  Amazonian  riven  navigated  from  Iquitos  by 
fa'nes  of  small  boats.  Iquitos  was  put  in  wireless  tdegraphic 
communication  with  Puerto  Bermudies  on  the  8th  ol  July  1908, 
whence  a  land  line  runs  across  the  Andes  to  Lima.  Besides 
machine  shops  and  shipbuilding  fsdlities,  the  importsnt  in- 
dustries are  the  weaving  of  hats  and  hammocks,  and  the  pre- 
paration of  salt  fish;  and  there  b  a  considerable  export  ol 
rubber  and  straw  hats.  Tobacco  b  produced  in  the  vicinity 
and  sent  to  other  parts  ol  the  Montafta  region.  Iquitoa  dates 
officially  from  1863,  when  it  had  a  population  of  43X,  though  there 
had  ben  a  white  settlement  there  for  more  than  half  a  oentuiy. 


740 


IRAK— IRAK-ARABI 


IRAK»  a  province  of  Persia,  iitiiated  W.  of  Kum  and  Kashan 
and  E.  of  Burojird,  and  paying  a  yeariy  levenue  of  about  £x6,ooo. 
The  province  has  many  flourish^g  villages  which  produce  much 
grain,  but  its  greatest  income  is  derived  from  the  caipets  made 
in  many  of  its  villages  and  mostly  ei^rted  to  Eun^,  the 
value  of  which  is  estimated  at  about  £100,000  per  annum.  An 
important  British  firm  is  established  at  Sultanabad,  the  capital 
of  the  province,  solely  f<v  this  trade.  Sultanabad  is  situated 
77  m.  S.W.  of  Kum  in  34**  6'  N.  and  49*  4^  E.  at  an  elevation 
of  5935  ft.  It  has  a  population  of  about  8000  and  post  and 
telegraph  offices.  It  was  founded  in  x8o8  and  made  a  recruiting 
centre  foV  some  battalions  of  infantry  which  were  to  form  part 
of  the  reorganized  Persian  army  as  reoonmiended  by  the  daief 
of  the  French  mission.  General  Gardane.  In  consequence  of  its 
recent  foundation  it  b  still  occasionally  spoken  of  as  Shahr-i-no, 
the  "  new  dty." 

IRAK-ARABI  flraq-Arabi,  "Arab  Irak'Of  the  name 
employed  since  the  Arab  conquest  to  designate  that  portion  of 
.the  viUley  of  the  Tigris  and  Euphrates  known  in  older  literature 
as  Babylonia.  Irak  is  approximately  the  region  below  the 
Median  Wall,  from  Opis  on  the  Tigris,  at  the  mouth  of  Shatt-d- 
Adbem,  to  the  neighbourhood  of  Ramadieh  (Ramadiya)  on  the 
Euphrates:  that  is,  from  nearly  latitude  34*  to  the  Persian  Gulf, 
and  from  the  Syrian  desert  to  the  Persian  mountains.  It 
consists  of  two  unequal  portions,  an  extensive  dry  steppe  with 
a  healthy  desert  climate,  and  an  unhealthy  region  of  swamps. 
There  is  a  good  deal  more  agriculture  along  the  Euphrates  than 
along  the  Tigris,  but  swamps  are  at  the  same  time  much  more 
extensive  along  the  fonner.  The  borders  of  both  streams 
wherever  there  is  habitation  are  lined  with  date-palms.  This  is 
especially  true  of  the  lower  part  of  Irak  in  the  Basra  vilayet, 
where  the  date-palm  forms  dense  groves  bordering  the  banks  for 
a  distance  of  many  days'  Journey.  A  luxuriant  vegetation  of 
water  plants  is  to  be  found  in  the  swamps,  which  are  the  haunt 
of  numerous  wild  beasts— pigs,  lions,  diCFerent  kinds  of  aquatic 
snimsh  and  birds.  These  swamps  are  inhabited  by  a  wild  race 
of  men,  dark  of  hue,  with  many  negroes  among  them,  who 
cultivate  rice  and  weave  straw  mats.  Their  chiefo,  with  their 
wives  and  a  very  few  retainers  or  members  of  their  immediate 
families,  live  in  mud  castles;  the  tribesmen  live  in  rude  huts  of 
reeds  and  mats  about  these  castles.  In  the  main  these  swamp- 
dweUeiSy  who  designate  themsdves  Ma*'danf  keep  pretty  free 
both  of  the  Turkidi  government  and  of  the  semi-Bedouins  of 
Irak.  Some  of  them  are  very  lairiess,  especially  the  inhabitants 
of  the  legion  bdow  the  Shatt-d-Hal,  between  the  two  rivers. 
Here  the  Turkish  government  exercises  no  authority,  and  the 
tribesmen  of  the  swamps  play  jAnU  on  the  merchandise  passing 
up  and  down  the  Eupluates  above  Koma,  where  for  some  80  m. 
the  river  hM  been  allowed  to  form  an  immense  swamp.  Some 
of  the  Bedouin  tribes  also  engage  in  marauding  expeditions  and 
terrorise  certain  portions  of  the  country.  Espedally  trouble- 
some are  the  edh-Dhafir,  westward  of  the  Euphrates,  q>podte 
the  mouth  of  the  Shatt-d-Hal,  and  the  Beni  Lam  (7500  tents 
strong)  who  occupy  the  country  east  of  the  Tigris  to  the  south 
of  Bagdad.  Still  more  difficult  of  control  is  the  great  tribe  of 
Shammar,  who  descend  every  year  from  the  north,  pitching 
their  tents  in  the  Jezireh  (t.e.  the  region  between  the  two  rivers) 
southward  of  Bagdad,  and  terrifying  the  whole  country  during 
their  stay.  The  Turkish  government  is,  however,  gradually 
extending  its  authority  over  all  Irak  partly  by  force,  partly  by 
treadiery.  The  Affech  nation,  Ma*-dan  Arabs,  occupjring  the 
swamps  behind  Diwameh  between  the  Hgris  and  Euphrates, 
and  the  great  Montefich  tribes.  Bedouins  who  claimed  the  whole 
country  southward  of  the  Affech  to  the  Shatt-d-Hal  and  beyond, 
have  since  1880  been  deprived  gradually  of  thdr  power  and  a 
considerable  part  of  thdr  independence.  In  1903  the  Turkish 
government  transferred  the  capital  of  the  sanjak  of  Hillah  to 
Diwanieh  q>podte  the  Affech  swamps,  and  there  is  now  a  line 
of  towns,  centres  of  Turkish  power  and  Turkish  force,  extending 
southward  from  Ana  to  Nasrieh,  at  the  mouth  of  the  Sbatt-d- 
Hal  canal,  while  similar  sUtions  are  being  established  or 
strengthened  dong  the  Tigris*    Some  important  steps  have  also 


been  taken  by  the  Turkish  govemmeot  to  control  tbe  Kiphntn 
floods,  and  to  drain  the  swamps  in  some  sections  of  the  oooatrjr, 
eq)edally  westward  of  the  Euphrates.  A  dam  was  bvilt  at  ibc 
mouth  of  the  Hindieh  cand  to  prevent  the  waters  of  tic 
Euphrates  from  losing  themsdves  as  heretofore  in  ibt  svaxrps 
westward,  and  to  assure  a  continud  supply  of  water  in  the  naia 
bed  of  the  Euphrates.  It  is,  however,  frequently  canied  avaj. 
The  andent  Assyrium  Stagnum,  or  Bahr  Nejef  near  tbe  town  U 
that  name,  with  other  swamps  formed  by  the  overflow  of  tk 
Hindieh,  have  been  drained  and  turned  into  rice  plantatinm. 
At  the  same  time  large  sections  of  Irak  have  been  converted 
into  imperial  domain,  to  the  diminution  of  the  revcooes  of  the 
country  but  to  the  increase  of  tbe  proq>erity  of  the  popolatica 
which  inhabits  that  domain.  Something,  though  not  Toy  modb, 
has  thus  httn  done  to  restore  the  land  to  its  ancient  fertStr. 

Ethnographically  Irak  is  subject  to  a  double  inflnrnre.  Oa 
the  one  hand  the  OMmexion  with  Nejd,  the  centre  plntcan  cf 
Arabia,  continues  uninterrupted,  even  the  'Agd  Bedocizs 
from  centrd  Arabia  having  a  quarter  of  their  own  in  BagdA^d. 
Many  of  these  Arabs  come  tcf  Irak  meidy  for  a  tes^Marr 
residence,  returning  later  to  their  homes  wiUi  tlie  eanscss 
acquired  in  that  comparativdy  rich  country;  bataooasaderahjc 
number  remain  permanently.  Even  stronger  than  the  inflocacs 
of  Arabia  is  that  of  Persia.  In  generd  the  inK«Kit»»>f«  of  Ink 
are  Shi*ites  not  Sunnites,  and  thdr  religiotts  oonaexiaa  asi 
dlegiance  is  therefore  toward  Persia,  not  Tnikey.  Fexaa:: 
customs  are  in  fashion,  Persian  coinage  is  used  equally  with  \be 
Turkish,  and  in  some  parts,  more  e^>edaQy  la  Bagdad,  there 
is  an  important  Persian  quarter,  while  Kerbda  and  m^a^  'aj 
to  the  west  of  the  Euphrates  are  really  Peisiaa  enclave  ia 
Turkish  territory.  No  traces  remain  of  that  ikh  intdkctsj: 
devdopment  which  was  produced  in  the  time  of  the  cai?^ 
throui^  the  redprocd  action  of  Persian  and  Arabic  »**^^'>.'^ 
Still,  the  quick-wittedness  of  the  inhabitants  of  Irak  Brakes 
a  dedded  impression  on  the  traveller  passing  throvgh  AskLc 
Turkey.  Throughout  Irak  also  Indian  infhimre  h 
not  a  few  particulars.  In  the  hot  summer  months,  for 
when  the  natives  live  in  those  nnderground  apartments  cal^i 
serdabf  the  Indian  punkah  is  used  in  the  houses  of  the  nek. 
There  are  also  small  Indian  colonies  at  most  of  the  hkxgt  tovss 
and  a  condderable  trade  with  India  is  carried  on,  especially  s. 
horses. 

The  trade  of  Irak  is  even  now  not  unimportant.  Thepriacpd 
exports  from  Basra  are  dates,  .various  grains,  uiOet  seed,  rte 
and  wool,  while  the  imports  consist  chiefly  of  Manchester  good^ 
lumber,  petroleum,  cod  and  household  necessities..  Besides 
this  there  is  a  considerable  land  o>mmerce  by  canvaa,  of  whk^ 
Bagdad  is  the  centre.  The  totd  vdue  of  the  exports  cf  lux 
according  to  the  offidd  figures  of  the  T'tarkish  t°'vemBes: 
amounts  to  neariy  £a,ooo,ooo.  while  tbe  imports  of  every  Ljs4 
reach  the  value  of  about  £1,800,000.  If  the  anrjenl  systec  ^ 
irrigation  were  restored  and  the  land  restored  to  cahiTa::c:i. 
the  country  could  support  five  hundred  times  as  OBaay  :£- 
habitants  as  it  usually  contains.  Steamboats  aavigaxe  Lbe 
Tigris  only  as  far  as  Bagdad,  and  that  with  great  difiaJ:T 
In  generd,  communication  by  water  is  carried  on  by  aacass  -ji 
the  most  primitive  craft.  Goods  are  transported  in  the  so<:iIl«i 
turradaSf  moderatdy  big  high-built  vcsads,  wiridi  aba  ^ecisce 
out  into  the  Persian  Gulf  as  far  as  Kuwet.  Passcngeis  are  c;:s- 
veyed,  espedally  on  the  Euphrates,  in  the  wiesUkarf,  a  very  \cci 
narrow  boat,  mostly  pushed  dong  the  river  baah  with  pcxa 
or  towed  by  ropes.  The  Mesopotamian  kelUks,  rafis  U3d  ea 
goat-skin  bladders,  come  down  the  Tigris  as  ^  as  BagcUd. 
At  Bagdad  round  boats  made  of  pldted  reeds  p&chcd  «"— 
asphdt,  the  so-called  kufas  (qv^as),  are  used.  At  Basra  :^c 
beilems  are  in  use,  boats  of  large  sase,  having  the  appeaia^^^ 
of  being  hollowed  out  of  tree  trunks  and  partly  in  fact  so  ccs^ 
structed.  There  are  no  roads,  and  the  extensive  swamps  a::^^ 
periodic  inundations  which  lay  large  sectiiwa  mder  waisr 
render  land  traffic  by  caravan  somewhat  unrfftain. 


;3 


Ifak  in  general  is  an  alluvid  plain,  formed  by  tbe 
rivers  Tigris  and  Euphiatet,  with  a  few  sc ^ 
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appctriiy  here  and  there.  The  inaai  of  solid  matter  which- the  rivers 
deposit  IS  verv  considcimble.    The^  maximum  proportion  for  the 
Euphrates  in  toe  month  of  January  is  ^  and  at  other  times  *|y ;  for 
the  Tigris  the  maximum  b  xiw    In  seneral,  the  northern  plams  of 
the  interior  have  a  slight  but  well-defined  southerly  inclination,  with 
local  depressions.    The  territory  undulates  in  the  central  districts, 
and  then  sinks  awav  into  mere  marshes  and  lakes.  The  clay,  of  a 
deep  blue  colour,  abounds  with  marine  shells,  and  shows  a  strong 
efflorescence  <d  natron  and  sea-salt.    When  the  soil  is  parched  the 
appearance  ci  the  mirage  (serab)  b  very  common.    As  cxtenuve 
inundations  in  spring  are  caused  by  both  the  rivers,  especially  the 
Tigris,  great  changes  must  have  taken  place  in  this  part  of  the 
country  in  the  course  of  thousands  of  years.    It  has  been  asserted 
that  in  former  times  the  alluvial  area  at  the  mouth  of  the  river  in- 
creased I  m.  in  the  space  of  thirty  yean;  and  from  this  it  has  been 
assumed  that  about  tne  6th  century  B.c.  the  Persian  Gulf  must  have 
stretched  from  45  to  55  m.  farther  inland  than  at  present.    The 
actual  rate  of  increase  at  the  present  time  is  about  72  it.  per  annum. 
While  we  may  be  unable  to  determine  accurately  the  former  physical 
configuration  of  southern  Babylonia,  it  is  at  least  certain  that  in 
Babylonian  times  the  Euphrates  and  Tigris  reached  the  sea  as  inde- 
pendent rivers,  and  Ritter  estimates  that  in  the  time  of  Alexander 
the  Great  the  embouchures  were  still  separated  by  a  good  day's 
journey.    Although  they  cannot  now  be  traced,  great  alterations 
nave  probably  taken  place  also  in  the  upper  portions  of  the  rivers  as 
well  as  in  the  country  near  their  mouths.    The  names  of  a  large 
number  of  canals  occur  in  the  old  Babylonian  inscriptions,  as  in  the 
works  of  the  Arabian  geographers,  but  while  some  of  these  nave  been 
traced  it  has  not  been  possible  hitherto  to  identify  the  greater  number 
of  them  with  actuaify  existing  canals  or  remains  of  canals.    To 
the  west  of  the  Euphrates,  on  the  cdgje  of  the  Syrian  desert  from  Hit 
downward  to  the  neighbourhood  «  Basra  aind  beyond,  ran  the 
Sa'ade,  now  for  the  most  part  dry.  a  very  andent  canal,  extended  or 
enlarged  at  different  periods.     Lower  down  near  Mussaib,  the 
Hindich  canal,  at  least  equal  in  volume  to  the  present  main  stream, 
iHanches  off  and  after  traversing  and  irrigating  an  extensive  territory 
rejoins  the  river  at  Samawa.   Between  the  Euphrates  and  the  Tigris, 
there  was  a  large  number  of  great  canals,  especially  in  the  region 
northward  of  Babylon  between  that  dty  and  the  northern  edge  of 
the  alluvial  plain,  of  which  the  most  famous  were  the  *Isa,  the  Sarsar, 
t  he  Malk  C'  Royal "),  the  canal  of  Kutha,  the  Sura  and  the  Arakhat 
(Shatt-en-Nil).   Of  these  only  one  at  present  carries  water,  namely, 
the  Nahr  *Isa,  which,  leaving  the  Euphrates  at  Sakhlawieh  (Sakh 
lawtya),  temunates  in  extensive  marshes  near  Bagdad;  but  this  is 
now  no  lof^er  navigable.  Southward  of  Babylon  tM  Daghara  canal, 
which  leaves  the  Euphrates  a  little  below  Hillah  and  empties  into  the 
Affech  marshes,  ana  the  Shatt-d-Kehr,  which,  leaving  that  stream 
a  little  above  Diwanieh.  makes  a  great  curve  throusn  the  interior 
of  the  Jenreh,  finally  ioeins  itself  in  the  Hosainien  (Hosainiya) 
marshes  near  the  mouth  of  tne  Shatt-el-Hal,  are  the  only  navigaole 
or  paniy  navigable  canals  of  the  Euphrates  in  the  Jesireh.   The 
Tigris  canals  are  not  so  numerous  as  those  of  the  Euphrates  and  were 
not    so   famous  in  historjr,  but  eastward  of  that  river  the  great 
Nahrawan  channel  still  exists  in  part,  while  the  Tigris  is  connected 
arith  the  Euphrates  by  a  navigable  stream,  the  Shatt-el-Hal.  which 
leaves  the  former  river  at  Kut-d-'Amara  and  enters  the  Euphrates 
at  Nasrieh.    Everywhere  the  country  is  intersected  with  ancient 
ranals,  some  still  deep  dry  beds,  other  so  silted  up  that  their  course  Is 
nepreseoted  only  by  parallel  lines  of  hillocks.   Some  of  these,  of  great 
intiquity,  like  the  dhatt*en-Nil,  which  can  be  traced  through  its 
■r  bole  course  from  Babylon,  through  or  past  Nippur.  Udnun  (Bismya) 
I^Lshban  (Gis-ukh),  Eiech  and  Larsa,  to  the  Hosainich  marshes,  were 
K)ually  as  important  as  the  Euphrates  itself;  and  indeed  it  may 
>e  said  that  in  andeot  times  that  stream  after  reaching  the  alluvial 
>t^n    was   divided    into   a   large    number   of   channels,    partly 
natural  partly  artificial,  no  single  one  of  which,  but  all  together, 
onstituted  the  Euphrates.    By  the  restoration  of  these  old  canals, 
races  of  which  are  met  with  at  every  step,  the  country  might  be 
grjkio  raised  to  that  condition  of  high  civilization  which  it  enjoyed  not 
niy  in  antiquity  but  even  as  late  as  the  time  of  the  caliphs.    The 
la-ifftra*  writers  are  unanimous  in  their  admiration  of  Babylonia,  and 
:   is  certain  that  nowhere  dse  in  the  ancient  worid  was  the  applica- 
ion  of  canals  to  the  exigencies  of  agriculture  worked  out  so  success- 
xlly  m»  here.    The  most  luxuriant  vesetation  was  diffused  over  the 
holecountry  and  three  crops  were  obtainable  in  the  year.    In  the 
%».tter  of  civilisation  indeed  no  country  of  the  andent  worid  sur- 
asoed  Babylonia.    How  densdy  peopled  this  country  once  was 
uay  be  gathered  from  the  fact  that  about  7^  B.C.,  89  fortified  towns 
i<i  S20  smaller  pbces  ia  the  Chaldaean  region  were  captured  during 
■wc'  military  expedition.   And  even  in  the  times  of  the  caliphs  there 
r>cMi  on  the  royal  canal  and  its  branches,  north  of  Babylon,  360 
i  I  ^ses,  contributing  in  gold  335,000  dirhems  to  the  state  treasury 
•  »Mles  tbe  tax  in  kind.    ToKlay  the  whole  region  from  the  swamps 
M9Ut  Basra  northward  is  dotted  with  ruin  mounds,  and  at  pbces 
«    plain  Itself  b  strewn  for  miles  with  fragmenu  of  gbss  and 
»c«cry,  evidence  of  eariter  occupation,  while,  as  statcdj  lines  of 
rxa.ls  of  an  possible  sixes,  from  the  great  triple  canab  with  four  rows 
f^aratlel  hillocks,  down  to  the  smalTcanab  tor  purposes  of  irrigatioiv 
the  country  in  every  direction. 


There  seem  to  have  been  almost  from  the  outset  two  centres 
which  strove  with  one  another  for  political  supremacy  in  thu 
region,  the  south  and  the  north.  In  the  north  in  the  Babylonian 
time  lay  Rish,  Akkad,  Kutha  (Tell-Ibrahim),  Sippara  (Abu 
Habba),  Babylon  and  Borsippa  (Biis-Nimrud).  In  the  south 
were  Eridu  and  Ur  (Mughair)— originally  on  the  shores  of  the 
Persian  Gulf,  now  125  m.  inland — Erech  (Warka),  Larsa 
(Senkereh),  Lagash  (Tello)  and  Gishban  (Yokha).  Nearly  in 
the  centre  lay  Nippur  and  Udnun  (Bbmya).  Besides  these 
there  were  numerous  other  dtles,  some  of  considerable  Import- 
ance, which  are  known  to  us  at  present  only  by  name;  and  there 
are  in  Irak  hundreds  of  ruin  mounds,  some  of  them  of  considerable 
siae,  covering  andent  Babylonian  dtles,  the  greater  part  of 
which  are  still  unexplored  and  unidentified.  During  the  period 
of  Greek  domination  a  Greek  city,  Sdeuda  (^.v.),  which  after- 
wards attained  great  prosperity,  was  fotmdnl  by  Sdcucus  I. 
in  an  extremely  favourable  situation  on  the  right  bank  of  the 
Tigris.  Greek  dties  were  founded  also  in  the  south,  at  the  head 
of  the  Persian  Gulf,  and  some  of  the  andent  Babylonian  dties 
of  the  interior  like  Lagash,  Erech  and  Nippur,  were  rebuilt  on 
the  old  sites.  After  the  conquest  of  Babylonia  by  the  Parthians 
(130  B.C.)  Ctesiphon  (q.v.)  was  built  on  the  east  bank  of  the 
Tigrb  oppodte  Sdeuda,  and  became  the  winter  residence  of  the 
Persian  kings.  Later  this  double  dty  became  the  imperial 
capital  of  the  Sassanids,  and  under  the  name  Madain  still  con- 
tinued to  flourish  after  the  Arabic  conquest,  to  be  finally  super- 
seded by  the  neighbouring  Bagdad.  That  region  was  called 
in  the  time  of  the  Sassanids,  Suristan,  a  translation  of  the 
Aramaean  designation  Beth-Aramaya,  **  country  of  the  Syrians," 
for  the  land  was  mainly  occupied  by  Aramaeans.  By  a  notable 
substitution  the  Arabs  afterwards  gave  the  name  Nabat,  i.e. 
Nabataeans,  to  these  Aramaean  tenantry,  who  it  may  be  added 
were  already  found  in  these  parts  at  the  time  of  the  Babylonian 
empire.  Indeed,  some  small  portion  of  thb  old  Syrian  population 
of  Irak  still  remains  dbtinguished  by  a  special  religion  (see 
Mamdaeans),  chiefly  on  the  shores  of  the  lower  Euphrates  in 
the  ndghbourhood  of  Suk-esh-Shdukh.  Another  important 
dty  of  the  Sassanian  period  was  Perisabora,  known  in  the 
Arabian  period  as  Anbar,  the  centre  also  of  Babylonian  Judaism 
after  the  destruction  of  Pombeditha  in  a.d.  588,  situated  on 
the  east  bank  of  the  Euphrates  in  about  the  same  latitude  as 
Bagdad.  During  the  Sassanian  period  flourished  in  the  south- 
east the  Arabic  kingdom  of  Hlra  (q.v.).  There  was  also  for  a 
time  a  Jewish  kingdom  in  Babylonia,  and  Nehardea  and  Pombe- 
ditha are  mentioned  as  centres  of  Jewish  religions  and  national 
life  during  thb  period. 

After  the  Arabian  conquest  in  the  7th  century  a.d.,  Irak 
entered  for  a  time  on  a  new  period  of  prosperity.  Several 
important  new  dties  were  founded,  among  them  Kufa,  Basra, 
Wasit  on  the  Shatt-d-Hal,  and  Bagdad  on  the  site  of  an  old 
Babylonian  dty  of  the  same  name,  which  later  became  under 
the  Abbasid  caliphs  not  only  the  capital  of  Irak  but  for  a  time 
the  metropolis  of  the  world  (sec  Caliphate).  With  the  decay 
of  the  Abbasid  power  the  system  of  irrigation  began  to  fall  into 
dbrcpair,  the  andent  sites  were  gradually  deserted,  and  the 
country  finally  returned  to  a  condition  of  semi-barbarism 
alternating  between  inundation  and  drought,  which  b  its  present 
state. 

See  Ritter,  Die  Erdiunde  von  Asien^  and  ed.,  vol.  vii.,  loth  and 


nth  parts  (Berlin,  1843.  1844):  W.  F.  Ainsworth,  Researches  in 
Assyria  (London,  1838);  F.  R.  Chesney,  ExpedUum  for  Ike  Survey 
of  the  Rivers  Euphrates  and  Tigris  (2  vols.,  London,  1850}:  W.  K. 
Loftus,  Chaldaea  and  Susiana  (1857);  F.  Delitxsch.  Wo  tag  das 
Parodies?  (Leipzig,  1881) ;  W.  F.  Ainsworth,  The  Euphrates  Expedi- 
tion (1888):  T.  P.  Peters,  Nippur  (1897);  E.  Sachau,  Am  Euhhrat 
und  Tigjrts  (1900) ;  F.  I>clitxsch,  Im  Lande  des  einstiun  Paradieses 
(1903).  Maps:  Chesney  (1850);  Selby,  Bewsher  and  Collinewood 
(1871):  Kicpert,  Ruinenfdder  (1883).  (A.  So.;  J.  P.  Pa.) 

IRAK-I-AJAMI  (».«.  Persian  Irak),  the  name  (now  obsolete) 
of  the  important  Persian  province  which  the  Arab  geographers 
called  Jebel  (the  mountainous  region).  It  used  to  be  the  country 
bounded  N.  by  Azerbaijan  and  Gfl&n,  £.  by  Samnan  and  the 
central  Persian  desert,  S.  by  Kerman,  Fan  and  Arabbtan, 
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W.  by  Kennanshah  and  KnzdisUn.  lU  length,  N.W.-S£,  was 
about  600  m.  from  the  Kaflin  Kuh  on  the  Kini  Uaain,  the 
frontier  of  Azerbaijan,  to  the  f rontiec  of  Kennan  bqrond  Yezd, 
and  its  width,  NJE.-S.W.,  about  300  m. 

IRAV •  the  great  plateau  between  the  plain  of  the  Tigris  in  the 
west  and  the  vaUey  of  the  Indus  in  the  east,  the  ^niytfiii  Sea 
and  the  Turanian  desert  in  the  north,  and  the  Persian  Gulf  and 
the  Indian  Ocean  in  the  south,  surrounded  on  all  sides  by  high 
mountain  ranges  with  a  great  salt  desert  in  the  centre.  The 
modem  name  Iran,  in  middk-Persian  Ecan  (a  form  preferred 
by  many  German  authors)  is  derived  from  the  ancient  AryOma, 
"  the  country  of  the  Aryans,"  ix.  that  part  of  the  Aryans  which 
we  call  Iranians.  Eratosthenes  limited  the  name  of  Ariana  to 
the  south-eastern  part  of  Iran,  and  eicluded  Persia,  Media  and 
Bactria,  and  therein  he  is  followed  by  Strabo  (iL  78,  130, 
XV.  720  ff.;  Pomp.  Mela  L  3;  Pliny,  N4a.  HisL  vL  X13, 116,  ziL 
33);  Pliny  {Nat.  Hist.  vL  93)  ooi^ounds  it  with  Aib,  Areia, 
Pers.  Haraiva,  ijc  the  district  <rf  Herat;  but  Strabo  himadf  says 
(xv.  724)  that  some  extended  the  name  to  the  Persians,  Meda, 
Bactrians  and  Sogdians,  as  they  all  spoke  the  same  language 
with  small  dialectic  variations  (d.  727  and  i  66,  xL  523). 

FortheethnograiAy  and  history  of  Iran  see  Pbxsia.    (EDuM.) 

IRBIT,  a  town  <tf  Russia,  in  the  government  of  Perm,  no  m. 
N.E.  of  Ekaterinbujg,  and  on  the  Irbit  river.  Pop.  (i860) 
34o8f  (1897)  20,064.  It  is  famous  for  a  great  fair,  bdd  since 
1643,  which  lasts  from  the  ist  of  February  to  the  ist  of  Mardx 
<0.S.),  and  at  which  are  sold  (to  an  average  annual  value  <rf  over 
£4,000,000)  cottons,  woollens,  flax  and  hemp,  silks,  leather, 
metals,  metallic  and  other  manufactured  goods,  furs,  hides, 
felt,  raw  wool  and  tea. 

t  mBLAMD,  JOHN  (i 761-1842),  En^Ssh  divine  and  dean  of 
Westminster,  was  bom  at  Ashburton,  Devonshire,  on  the  8th  of 
September  1761,  his  father  being  a  butcher  in  that  town.  For 
a  short  time  be  worked  in  a  shoemaker's  shop.  Subsequently 
he  proceeded  to  Oxford,  and  in  due  course  took  holy  orders. 
Throufl^  the  interest  of  the  earl  of  Liveipool  he  was  in  1802 
appointed  a  prebendary  of  Westminster  Abbey,  in  1815  be  was 
promoted  to  the  deanery  of  Westminster,  and  from  18x6  to  1835 
he  was  also  rector  of  Islip,  Oxfordshire.  In  1825  he  gave  £4000 
for  the  foundation  at  Oxford  of  four  "  Ireland  "  scholarships 
of  the  value  of  £30  a  year  each,  "  for  the  promotion  of  da^ifal 
!»•  riling  and  taste."  He  also  gave  £500  to  Westminster  school 
for  the  establishment  of  prizes  for  Latin  hexameters.  He  died 
at  Westminster  on  the  2nd  of  September  1842,  and  was  buried 
in  the  abbey. 

IRELAND,  JOHN  (1838-  ),  American  Roman  Catholic 
prelate,  was  bom  at  Burachurcli,  (bounty  Kilkenny,  Ireland,  on 
the  xith  of  September  1838.  In  1849  he  was  taken  to  the  United 
States  by  hispartnts,  who  settled  at  St  Paul,  Minnesota  Territory. 
After  bdng  educated  in  France  for  the  priesthood,  he  returned 
to  the  United  States  in  i86x,  he  was  ordained  at  St  Paul  and  in 
the  following  year  he  accompanied  the  5th  Minnesota  Volunteer 
Infantry  south  as  chaplain  Subsequently  be  became  rector  ci 
the  cathedral  at  St  Paul,  and  in  1870-1871  represented  Bishop 
Thomas  Langdon  Grace  (1814-1897)  at  the  Vatican  council  at 
Rome.  In  1875  he  was  appointed  bishop  of  Nebraska,  but  at 
the  urgent  request  of  Bishop  Grace  the  appointment  was  changed 
so  that  be  might  remain  at  St  Paul  as  bisdiop-oMuljutor  with  the 
right  of  succession;  at  the  same  time  he  was  made  titular  bishop 
of  Maronea.  In  1884  he  succeeded  to  the  bishopric,  and  in  x888 
he  became  the  first  ardibishop  of  the  see.  His  liberal  views 
gave  him  a  wide  influence  and  reputaticm  both  within  and 
without  the  church,  and  he  came  to  be  lodged  upon  as  a  leader 
of  the  "  American  "  as  distinguished  from  the  "  Roman  "  party 
in  the  clergy.  His  views  were,  however,  opposed  by  several 
leading  Catholics;  and  several  of  his  administrative  acts, 
notably  his  plan  for  the  partial  taking  over  of  control  of  the 
paroddal  schools  by  the  local  authorities  (known  from  the  town 
in  which  it  was  first  attempted,  "  the  Faribault  plan  ")*  were 
strenuously  attacked.  He  was  prominently  identified  with  the 
planting  of  Catholic  communities  or  colonies  in  the  North- West, 
with  the  establishment  of  the  Catholic  University  at  Washington, 


and  with  the  Catholic  total  ahaiinfnce 

of  LLJ>.  was  conferred  on  him  by  Yale  Uuivcuky  ia  190X.   Be 

published  The  Ckank  and  Modem  Sadeiy  (i896>. 

mSLAMD.  WILLIAM  HBHRT  (1777-1835),  fairer  of  ^ke- 
qsearian  manuscripts,  was  bom  in  Londoo  in  1777.  His  fizbz. 
Siunud  Irdand,  was  an  engraver  and  antfaor,  and  deate;  b  as 
books  and  curios.  In  1794  young  Irdand,  wish,  his  fa::kr. 
visited  Stratford,  where  he  met  John  Jofdaa,  a  hical  poei 
had  published  a  deal  of  gossipy  matter  about 
had  even  forged  the  will  of  the  poet's  father, 
father's  credulous  interest,  Ireland  conceived  the  idea  of  doof 
a  little  forgery  on  his  own  acooont.  He  onpicd,  i 
had  all  the  signs  of  age,  Shakespeare's  style  and 
and  produced  leases,  omtracts  with  actocs,  aotcs^  rece^po.  a 
pntfessaon  of  faith,  and  even  a.  Iowa  letter  to 
with  an  enclosed  lock  of  hair,  to  the  deliglit  of 
father,  and  the  deception  of  many  tfhnhrs  who  attrsirri  she 
bdief  in  the  genuineness  of  his  finds.  These  he  arcwmtcd  fcr  by 
inventing  an  ancestor  "  William  Hcuye  Iidaande,*  to  wkon 
they  had  been  bequeathed  by  Shakespeare  in  gralimrtr  fctgcMje 
from  drowning.  At  last  the  dbcomy  of  a  whole  new  -^j 
named  YorHfjtm  was  announced.    Shftidan  pardhaaed  e  :? 


5  i. 


Druxy  Lane  Theatre,  and  an  oveiflowiug 

the  and  ofAfml  1796  to  sit  in  judgment  upon  iL    Bwiawxytra 

the  i^amour  of  cndibed  handwriting  and  ycllov  paper,  the  fcc?  j 

dialogue  and  crude  conceptions  of  the  tracedy  coeU  not  sx~. 

the  test,  and  its  one  representation  was  greeted  with 

laughter.    Its  fate  prevented  the  compoiafion  of  a 

historical  plays,  of  whidi  Hemry  IL  had  already  been 

by  thb  audadous  forger.    Samuel  Ireland  the  elder  had  pJy 

lished  in  1795  ^  MisceOaneotu  Papen  amd  legal  It 

under  Ike  Hand  and  Setd  ef  WiOiam  Skakespean; 

ike  Trag/Bdy  of  King  Lear  and  a  smuU  fragmemi  of  Hamiet  <  ^ai«£ 


1796).    He  had  the  fullest  bdief  in  their 
hostile  criticism  of  Malone  and  othets,  and  the 
account  <rf  the  source  of  the  papers,  made  faiaa 
disdosure  from  his  son.    Hanwsfd  by  the 


x^c; 


es  A 


deceit,  whidi  had  carried  him4ar  beyond  his 

Ireland  at  last  oonfesaed  his  fiaud,  and  pnUSAH  (:t^  u 

AnikenUc  Account  of  Ike  Skakespeariam  MSS^ 

more  daborate  Cot^esstou,  entirely  emdpnthsg 

making  a  full  admission.    The  dider  Ireland  f dt  the 

very  bittcriy,  and  it  probably  hastened  his  death,  whidi 

in  July  x8oo.    After  the  exposure  Irdand  was  foroed  to 

both  his  home  and  his  profession.    He 

value,  gradually  sank  into  penury,  and  (fied  qn  the  17:^  % 

April  183s. 

The  more  interesting  pablicatxoas  on  the  Iidand  luiipais  r* 
Inqutry  tnio  Ike  a$Ukemitctty  tf  certain  Papen^  £nc^  ■irii^'nr  . 
Skakespeare,  by  Edmood  Makme  (1796):  the  ddcr  lidbttTs  Tn- 
catien  ef  ku  Condna  (1796);  An  Afalcn  for  tike  AfasMra  v  .*• 
Skakespeare  Papers  (1797),  and  a  SupSememtai  A 
both  by  George  Chalmen;  and  pamphlets  by 
Wyatt.  Webb  and  Oultoo.    Vortiffrm  1 
Tbe  dder  Ireland's  ooncspondeooe  with  regam  to 
preserved  in  the  British  Mmeiua,  with  nmneraas 
son's  talent.    Irdand's  career  supplied  Ae  subject- 
Payn's  novd  Tke  Talk  efike  Town  (1885). 

lRBmn>,.an  island  lying  west  of  Great  Britain, 
with  it  the  United  Kingdom  of  Great  Britain  and 
eztendsfrom  51"  s6'  to  5^  si'  N.,  and  bom  ^a^toto*yz  '^ 
It  is  encircled  by  the  Atlantic  Ocean,  and  on  the  cnat  issi^sn- 
trom  Great  Britain  by  narrow  shallow  seas,  tnwamfes  the  ic^ 
by  the  North  Channd,  the  width  of  which  at  the  aanueaje  r^' 
between  the  MuH  of  Cantire  (Scotland)  and  Tocr  Head  s    - 
X3I  m.;  in  the  centre  by  the  Ixish  Sea,  xjo  m.  in  width,  ar.  : 
the  south  by  St  George's  Channel,  whidi  has  a  width  of  5.  ? 
between  Dublin  and  Holyhead  (Wales)  and  of  47  bl  a. 
southern  extremity.    The  island  has  the  fona  of  an  ic^~- 
rhomboid,  the  largest  diagonal  of  which,  from  Tocr  Head  =  ." 
north-east  to  Misen  Head  in  the  south-west. 
The  greatest  breadth  due  east  and  west  is  17401 
Bay  to  Aniuigh  Head,  county  Mayo,  and  the 
is  about  xxo  hl    The  total  area  is  32,531  a^ 
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Iidand  is  divided  territorially  into  four  provinces  and  thirty- 
two  counties: — (a)  Ulster  (northern  division):  Counties  Antrim, 
Armagh,  Cavan,  Donegal,  Down,  Fermanagh,  Londonderry, 
Monaghan,  Tyrone.  (6)  Lemster  (eastern  midlands  and  south- 
east): Counties  Cariow,  Dublin,  Kildve,  Kilkenny,  King's 
County,  Longford,  Louth,  Meath,  Queen's  County,  Westmeath, 
WejcTord,  Wlcklow.  {c)  Cannau^  (western  midlands) :  Counties 
Galway,  Ldtrim,  Mayo,  Roscommon,  SUgo.  (i)  Mtauler  (south- 
western division):  Counties  Clare,  Cork,  Keny,  Limerick, 
Uppcrary,  Watoford. 

Fkytical  Geography,— Inhnd  stands  on  the  edge  of  the 
European  "continental  shelf."  Off  the  peninsuU  of  Mullet 
(county  Mayo)  there  are  xoo  fathoms  of  water  within  95  m.  of 
the  coast  wUcfa  overlooks  the  Atlantic;  eastward,  northwturd  and 
southward,  in  the  narrow  seas,  this  depth  is  never  reached. 
The  average  height  of  the  island  is  about  400  ft.,  but  the  distribu- 
tion of  height  is  by  no  means  equaL  The  iskind  has  no  spinal 
range  or  dominating  mountain  mass.  Instead,  a  series  of  small, 
isolated  clusters  of  mountains,  reaching  from  the  coast  to  an 
extreme  distance  of  some  70  m.  inland,  almost  surrounds  a  great 
central  plain  which  seldom  exceeds  950  ft.  in  elevation.  A 
physical  description  of  Ireland,  therefore,  falls  naturally  under 
three  headsr— the  coasts,  the  mountain  rim  and  the  central  plain. 

The  capita]  dty  and  port  of  Dublin  lies  a  little  aouth  of  the  central 
point  of  the  eastern  coast,  at  the  head  of  a  bay  which  marks  a 
f^„tM        sudden  chanfi;e  in  the  coastal  formation.   Southward  from 
iu  northern  horn,  the  rocky  headland  of  Howth.  the  coast 
is  generally  steep,  occasionally  sheer,  and  the  mountains  of  county 
Wicklow  apiMoach  it  doaely.    Northward  (the  direction  first  to  be 
followed)  It  is  low,  sandy  and  fringed  with  shoals,  for  here  is  one 
point  at  which  the  central  plain  extends  to  the  coast.    This  con- 
dition obtains  from  53*  35'  N.  until  at  M*  N.  the  mountains  close 
down  again,  and  the  narrow  inlet  or  l^ord  of  Carlingford  Lough 
eepsuatcs  the  abrupt  heights  of  the  Carlm^ord  and  Moume  Moun- 
tains.   Then  the  low  and  sand^  character  is  resumed ;  the  fine  east- 
ward sweep  of  Dundrum  Bay  is  passed,  the  coast  turns  north  again. 
and  a  narrow  channel  gives  entry  to  the  bland-studded  bgoon  of 
Strangfofd  Lough.    Reaching  county  Antrim,  necn  wooded  hills 
piuiq^  difcctly  mto  the  sea:  the  deep  Belfast  Lough  strikes  some 
10  m.  inland,  and  these  conditions  obtain  ncariy  to  Fair  Head,  the 
oorth-eastem  extremity  of  the  island.    Here  the  coast  turns  west- 
ward, changing  suddenly  to  sheer  cliffs,  where  the  basaltic  formatbn 
intrudes  its  strange  regular  columns,  most  finely  developed  in  the 
[amous  Giant's  Causeway. 

The  low  land  surrounding  the  plain-track  of  the  Bann  intervenes 
between  this  and  the  beginning  of  a  coastal  formation  which  is 
:onimoo  to  the  north-western  and  western  coasts.  From  the  oval 
indentation  of  Lough  Foyle  a  bluff  coast  trends  north-westward  to 
Matin  Head,  the  northeramoet  promontory  of  the  island.  Thence 
>ver  the  whole  southward  stretch  to  Mizen  Head  in  county  Cork 
«  found  that  physical  appearance  of  a  cliff-bound  coast  fretted  with 
Seep  nord-tike  inlets  and  friiwed  with  many  islands,  which  through- 
Mst  the  world  M  almost  wholly  confined  to  western  seaboards. 
Mountains  iminnge  upon  the  sea  almost  over  the  whole  length, 
ofnettmes.  as  in  Slieve  League  (county  Donegal),  immediately 
acing  it  with  huge  diffs.  Eight  dominant  inlets  appear.  Lough 
^oy le  is  divided  from  Lough  SwiUy  by  the  dianaond-shapcd  peninsula 
if  Inishowen.  Following  the  coast  southward,  Donegal  Bay  is 
tivkled  from  Galway  Bay  by  the  hammer-like  protection  of  county 
^ayo  and  Coaoemara,  the  square  inlet  of  Clew  Bay  intervening. 
it  Galway  Bajr  the  mountain  barrier  is  broken,  where  the  great 
entral  pUui  strikes  down  to  the  sea  as  it  does  on  the  east  coast  north 
f  Dubun.  After  the  stem  coast  of  county  CUre  there  follow  the 
Kcuary  of  the  great  river  Shannon,  and  then  three  laige  inlets 


;  w^td  and  beautiful,  and  may  be  compared  with  the  west  coast  of 
cot  land  and  even  that  of  Norway,  though  it  has  a  strong  indi- 
iduality  distinct  from  dther;  and  though  for  long  little  known  to 
>a%relleni,  it  now  posse ases  a  number  of  small  watering-places,  and 
a  n  many  parts  accessible  bv  railway.  The  islands  thouga  numerous 
re  not  as  m  Scotland  and  Norway  a  dominant  feature  of  the  coast. 
rinff  geoetally  small  and  often  mere  dusters  of  reefs.  Exceptions, 
>«ve^xr,  are  Tory  Island  and  North  Aran  off  the  Donegal  coast, 
chill  and  Clare  off  Mayo,  the  South  Anns  guarding  Galway  Bay, 
le  Blasquets  and  Valencia  off  the  Kenv  coast  On  many  of  these 
•violate  rocks,  which  could  have  afforded  only  the  barest  sustenance, 
i<rr«  are  remains  of  the  dwellings  and  churehes  of  eariy  rdigious 
c  tiers  who  sought  solitude  here.  The  settlements  on  Insshmurray 
•la^o),  Aranmore  in  the  Sooth  Anns,  and  Scattery  in  the  Shannon 
tu^ry,  had  a  fame  as  retreats  of  piety  and  learning  far  outside 
elaJid  itself,  and  the  significance  of  a.pi|grimage  to  their  sites  is  not 


yet  wholly  forgotten  among  the  peasantry,  while  the  preservation 
of  thdr  remains  has  come  to  be  a  national  trust. 

The  south  coast  strikes  a  mean  between  the  east  and  the  west. 
It  is  lower  than  the  west  though  still  bold  in  many  places:  the 
inlets  are  narrower  and  less  deep,  but  more  easily  aocessible,  as 
appears  from  the  oommerdal  importance  of  the  harbours  of  Cork 
and  Waterford.  Turning  northward  to  the  east  of  Waterford  round 
Carnsore  Point,  the  lagoon-like  harbour  oi  Wexford  is  passed,  and 
then  a  sweepinff,  almost  unbroken,  line  continues  to  Dublin  Bay. 
But  this  coast,  though  differing  completdy  from  the  western.  Is  not 
lacking  in  beauty,  for,  like  the  M oumes  in  county  Down,  the  moun- 
tains m  Wicklow  rise  dose  to  the  sea,  and  sometimes  directly  from  it. 

Everv  mountain  group  in  Irebnd  forms  an  individual  mass, 
isolated  by  complex  systems  of  valleys  in  all  directions.  They 
seldom  exceed  3000  ft.  in  height,  yet  generally  possets  a  ^  ^  , 
certain  dignity,  whether  from  their  commanding  podtion 
or  thdr  bold  outline.  Every  variety  of  form  u  seen,  from  steep 
flat-topped  table<mountains  as  near  Loughs  Neagh  and  Erne,  to 
peaks  such  as  those  of  the  Twelve  Pins  or  Bens  of  Connemara. 
Unlike^  the  Scottish  Highlands  no  part  of  them  was  capable  of 
sheltering  a  whole  native  race  in  opposition  to  the  advance  of 
civilization,  though  eariy  customs,  tradition  and  the  common  use  of 
the  Erse  language  yet  survive  in  some  strength  in  the  wilder  parts 
of  the  west.  From  the  coasts  there  is  almost  everywhere  easy  access 
to  the  interior  through  the  mountains  by  valley  txads;  and  though 
the  plain  exists  unbroken  only  in  the  midlands,  its  nmifications 
among  the  hills  are  always  easy  to  follow.  Plain  and  lowland  of  an 
elevation  bdow  500  ft.  occupy  neariy  four-fifths  of  the  total  area; 
and  if  the  sea  were  to  submerge  these,  four  distinct  archipelagos 
would  appear,  a  northern,  eastern,  western  and  south-western. 
The  principal  groups,  with  their  hij^hest  points,  are  the  Moumes 
(Slieve  Donard,  3790  ft.)  and  the  Wicklow  mountains  (Lugnaquilla, 


in  tne  Twdve  Pins  of  Conneman);  in  the  south-west  those  of 
Kerry  and  Cork,  where  in  Carrantuohill  or  Camtual  (M14)  the 
famous  Macdllicuddy  Reeks  which  beautify  the  environs  mKilumey 
indude  the  highest  point  in  the  island;  and  north-east  from  theK, 
the  Galtees  01  Tipperary  (3018)  and  Slieve  Bloom,  the  farthest 
iiUand  Of  the  important  groups.  Nearer  the  south  coast  are  the 
Knockmealdown  (2609)  and  Commetagh  Mountains  (2470)  of  county 
Waterford. 

It  will  be  realised  from  the  foregoing  description  that  it  is  im- 
possible to  dnw  accurate  boundary  lines  to  the  great  Iridi  plain, 
yet  it  righdy  carries  the  epithet  central  because  it  dis- 
tinctly otvides  the  northern  mountain  groups  from  the 
southern.  The  plain  is  closely  correlate  with  the  bogs 
which  are  the  best  known  physical  characteristic  of  Ireland,  but  the 
centre  of  Ireland  »  not  wnoOy  bog-land.  Rather  the  bogs  of  the 
plain  are  intersected  by  strips  of  low-lying  firm  ground,  and  the 
central  pl^n  consists  of  th^  bright  green  expanses  alternating 
with  the  brown  of  the  bogs,  of  which  the  best  known  and  (with  its 
offshoots)  one  of  the  most  extensive  is  the  Bog  of  Allen  in  the 
eastern  midlands.  But  the  bogs  are  not  confined  to  the  plain. 
They  may  be  divided  into  black  and  red  according  to  the  degree  of 
moisture  and  the  vegetable  matter  which  formed  them.  The  black 
bogs  are  those  of  the  plain  and  the  deeper  valleys,  while  the  red, 
firmer  and  less  damp,  occur  on  the  mountains.  Ine  former  supply 
most  of  the  peat,  and  some  of  the  tree-trunks  dug  out  of  them 
have  been  found  so  flexible  from  immersion  that  tney  might  be 
twisted  into  ropes.  Owing  to  the  quantity  of  tannin  they  contain, 
no  harmful  miasma  exhales  from  the  Irish  bogs. 

The  central  plain  and  its  offshoots  are  drained  by  riven  to  all 
the  coasts,  but  chiefly  eastward  and  westward,  and  the  water- 


partings  in  its  midst  are  sometimes  impossible  to  define. 
The  main  rivers,  however,  have  generally  a  mountain 
source,  and  according  as  they  are  fed  from  bogs  or  springs  may  be 


differentiated  as  black  and  bright  streams.  In  this  connexion  the 
frequent  use  of  the  name  Blackwater  is  noticeable.  The  prindpal 
riven  are — from  the  Wicklow  Mountains,  the  Slaney,  flowing  S.  to 
Watford  harbour,  and  the  Liffey,  flowing  with  a  tortuous  courM 
N.  and  E.  to  Dublin  Bay;  the  Boyne.  fed  from  the  central  plain 
and  discharging  into  Droeheda  Bay:  from  the  mountauns  of  county 
Down,  the  Lagan,  to  Belfast  Lough,  and  the  Bann,  dninii^  the 
great  Lough  Neagh  to  the  northern  sea.  the  Foyle,  a  collection  of 
streams  from  the  mountains  of  Tyrone  and  Donegal,  flowing  north 
to  Lough  Foyle.  On  the  west  tne  riven  are  generally  short  and 
torrential,  excepting  the  Erne,  which  drains  the  two  beautiful 
loughs  of  that  name  in  count]|r  Fermanagh,  and  the  Shannon,  the 
chid  river  of  Ireland,  which,  rising  in  a  mountain  spring  m  county 
Cavan,  followB  a  bow-shaped  courM  to  the  south  and  south-west, 
and  draws  off  the  major  part  of  the  waten  of  the  plain  by  tributaries 
from  the  east.  In  the  south,  the  Lee  and  the  Bnckwater  interMKrt 
the  mountains  of  Kerry  and  Cork  flowing  east,  and  turn  abruptly 
into  estuaries  opening  south.  Lastly,  rising  in  the  Slieve  Bloom 
or  neighbouring  mountains,  the  Soir,  Nore  and  Barrow  follow 
widely  divergent  courses  to  the  sooth  to  unite  in  Waterfoid 
harbour. 
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pat'iuiaed  poou  with  low 


{jUarncy  an  widdy 
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Tiviruh.  fuDea  lor  tbci 

larje  iouiht.  u  AUo).  R<c  ud  Der|;  ud  Ibc  Ene. 

laa  aJiDoit  wboUy  thnu^  loughr— Goviu,  Ou^na  utd  iIk 
Loughi  Enwj  irregular  <4  Dutltae  And  ttudded  ndk  iiunds—Wimtc 
Ihii  ir^aa  Ima  Ibe  criacipal  likE-nioa  gf  Intud,  gincidtBI 
with  Ibc  province  ol  ConiaiiEbt.  Id  iEi  nonh  Be  Loaite  Mdvin. 
doir  abovF  Dorwfal  Bay,  udGil]  Dcv  SVjra,  Lnigfa  G«n,  dnimiw 
to  the  BhannoD,  aod  Lo«igh  CoBB  near  fiaDim  (countv  UiyoK  ukd 
in  the  louth,  the  greir  erpuuei  of  Lou^u  Muk  and  Conib,  (oiAed 
by  ■  wbtefnncan  chaoneL  To  the  weit  oT  tlieie  Ian.  the  BHMDtaiiu 
a  Coiuvman  and,  to  a  obon  nariied  decree,  the  aarm  ^aln  tA 
bog-had  between  tbeo  aad  Calny  Bay.  are  lowa  with  smdl  Mb, 
Dearly  every  bollour  ol  thii  itrild  diAnct  bdnr  filled  wiili  ibater. 
Apart  frofD  Ibeee  two  reeiDni  the  lougha  of  1r<^«1  -■*  <^^  hn* 
iKXeirortby.     la  the  mil1i-wnl  Ibc  lal 

while   in   Ibr   BDUth-cail   there  arr  vnall  lou^u  in  iocne  of  tbe 

Cfiiute. — The  cUmatc  oE  Ireland  ti  mora  cqoable  than  tliat 
of  Gnat  Bntaia  as  re^rda  both  tempoalijit  and  ninlalL 
No  dislrjct  in  Ireland  boa  a  rainfall  ao  heavy  as  that  of  large 
portions  of  Ibc  Highlands  of  Scotland,  or  so  light  as  thai  of  icvcr^ 
large  districts  ittlbe  cast  of  Great  Briton.  In  January  tbe  mean 
temperature  scarry  falls  below  40°  F.  in  any  part  of  Irebnd, 
wbercas  over  tbe  larger  part  of  the  eastern  slope  of  Great  Britain 
it  is  some  j°  lower;  and  in  July  the  extremes  in  Ireland  are 
;g°  in  tbe  north  and  61°  in  Kilkenny.  The  noge  from  north 
to  south  of  Great  Britain  m  the  nme  month  is  some  10*,  but 
the  greater  extent  of  latitude  accounts  only  for  a  part  of  this 
difference,  which  is  mainly  occasioned  by  tbe  pbysiial  configura- 
tion of  the  surface  of  Ireland  in  its  rdalions  to  the  prevailing 
moiit  W.S.W.  winds.  Ireland  present!  to  these  winds  do 
unbroken  mountain  ridge  running  north  and  south,  which  would 
rc$uli  in  two  dinutei  as  distinct  as  those  of  the  east  and  west 
of  Roa-thire:  but  it  piewnts  inslod  only  a  series  of  isolated 
groups,  with  the  rtsuU  that  it  is  only  *  lew  limited  dislricu  which 
enjoy  diraaies  appioaching  in  dryness  the  climates  of  the  whole 
of  ihc  e»5tttii  side  of  Grral  Britain.  (0.  J.  R.  H.) 


Cro/cp 


didJrtSii^'¥hl 


Ihe  Rwilogy  of 


•n  them 

incnt  ilidf  hai  undcrioiK.  T 
shows  us  a  fHiin-iluped  i^i 

li-m-HI  hi^hLandH  of  DonrEal  ai 
d  the  backbone  ci  Scandinavi 
t  loolled  for  in  South  Wjiln  ai 


Enslj„d 


psbeonlological  evideim  in  llie  wca  of  Ireland  has  made 
dilBcult  tamablishany  prr-Caqibrian«y&tem.    Tbegrcat 

county  Tyrone  am]  the  adjannt  meiamorphir  scries  pultc 
probibte  that  the  Ltier  nUHes  are  truly  Archcan,    Thc^ 


by 


a  lundamenlally  of  miea-ichiH  and  gnda.  affected 
/M.  and  invaded  by  granite  iKar  Lougd  F«.     The 

>iilb-iiiTst.  and  on  eiiher  flank  a  aeries  of  "green  rocks"  appears. 
)n^»I  ing  of  altered  am^-^^EoidalandeHrie  la  vai.intru^j^-edDl4:iites. 
une  Eabbroa  and  dioriles.  and  at  Beagh-brs  and  Crvsgin  in 
antral  Tyrone  ancient  rhjolitic  tuHs,    Red  and  frey  chma.  which 

■cki  of  tnuihern  SfOllqn-l.  Tbe  granile  invades  Ihu  "  ereen- 
■ck  "  seiiea  at  Slieve  Calliga  aad  dsewhcR,  but  is  itieU  pn- 


Similar  mcb  conie  np  aloAg  the  Ox  Uonmaia  axia^  aad  vrvf^  -~? 

white  conea  arid  ridgn,  notably  in  ErricaJ  and  Agbb  Ht-  b  tv^'-^t 
DoDccal.  and  in  the  pnip  c<  dv  Twelve  Beai  B  conty  Ca.>>:i 

ft&nhat  on  IbeK  rackasf  mknowa  bat  ob^te^  k«^  .3- 
liquity,  we  find  faanliferous  Ordovidaa  (Lover  Silanaw]  <rwta  =-_' 
Killary  harbour  on  the  west,  grxduKtH  upwartfa  mra  ■  Lia.'..d.'.i 
Gotlandian  (Upper  Silurian}  system.    Maiwve  CDOtik 


._ —  --.itemponnems  aad  also  iatrwinc  ■*■«««  roefa  k- 

ntercatited.  strikuw  like  the  chaii  N.E.  asl  S.W.  la  w~-S 
uem  Weiford.  in  notthem  Wiildow  l}nmm  A'MoH  n  hn: 
Lnd  in  tbe  promoalary  of  Htnnh  00  DubCn  Bay,  an  af^ve--: 
"' ._=.__  u^  -jKMe''o(  the  EahaaM^rS 

t^iKS'oi 


Cambrian  beds  in  other  countries;  ia  ddawit  of  oiba  k."— 
aclory  fowils,  tbe  scne*  of  Bray  and  Howih  has  In^  Isn  ^-i 

All  acrm  li^and.  from  the  BaDyhoun  Hals  on  ife  Caet  tcKe- 
a  Ibe  Kiulheni  ibme  ti  BelfaK  Lough,  ibly  a>d  aasdy  S*^-.:- 
wda  appear  in  the  aaea  of  the  anticUnal  foU^  mirrjuaJed  bi  ■'  - 
ited  Sanditoae  scarpe  or  Carboaiferous  Limenoar  ^mlaali     T>^^d 

iboond,  without  much  tdalionlolheirei^sf  theaaiicrielm-.'L 
rbe  nuit  Lmponaat  area  appears  aoeth  tJ  the  town  <rf  I  iM.lm'  ui^ 
'neixli  ihem  to  the  coait  of  Down.  In  SEn  Clah  11  lac^:.  1 
inslir  el  I0J7  ft.  above  tbe  wk.  Granite  is  npcaed  ilii^  a  iL- 
Newry  to  Slieve  Croob,  whI  again  appears  as  Ci^m^r. 


This  grovp  of  K.£.  and  ShW.  ridges  sod .  ^  ^ 

in  the  present  confoimaiion  of  DcAcgal.  Stoo  aad  M*>i 
ajda  of  Newry,  and  in  the  yet  boltfar  Leinster  Cfaaim.  was  i-. 
upon  the  Irish  region  al  the  do9  of  Sihrrisn  iwe^  ami  1 

a  pan  of  tbe  "  Caledonian  "  lyilei      

the  E^idin^  linn  of  the  Scolliik  Ifi 


coogkuerate.   A  large. 


al  tWck 

thus  formed  Ihc  Devonian  lak^  gv^^r-^ 
'^ihkOMbdS 


li 


tbr  Snurfaii  bedi  it  tVmvroy,  «nd  kitif  con- 


fometiiDa  regarded  ti  Carbofii^*"™*.  »meume] 
In  ihe  toolb,  Ihe  Cvboniferout  depwt*  open  wiih  the  Carlv 
firoui  Sliu.  in  Ihe  bw  o(  ohidi  (he  Coom^olji  Criti  occui 
Io*-cr  pan  npmrnla  the  Lower  CubopirercHu  Shalo  aiul  Sa 
ftionn  at  the  ccniral  ind  nonberQ  arcat.  white  iri  upper  {un  coi 
tpondiwithlpurlicineltbeCdrboniftTauiUineilaiie.    TheCllbc 


The  Lower  Catbi 


Uiw!^ 
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inapkcuoua  in  the 
Dun^  ID  BaJlv- 

lUia  bluk 
cur,  tbe  pebUci 
•■  C»ledoni«i  ■■ 


/t  Ihe  lint 


KilUmey^   Somei 
iperCoil-Meuuin 

Vny  ud  DubUn  1 


c  and  often  thaly  type  aUed''  oitp  "  ^ , ^^w- 

rom  Ihe  ai«  land-iuifan.    WtaUe  the  limenone  bat 

(y  SU^  ifld  other  tcitern  [egunu.  Sublerranean 
kler-wcvn  dvei  prirvide  a  ipecuiL  type  tA  fcenery 
face.  ContempDranHHu  volanic  actioa  ifl  recorded 
iuih4a>i  ot  Limerick  and  north  o(  PhilipHown. 

■U  teen  in  the  high  Eround  about  Lougli 
CI  on  (bcm,  round  the  Caitleconicr  and 
a  broad  ana  frDm  the  north  of  Clare 


Baiiycutlc,  Ihe  high  outlicia  ol  MiUitene  Grit  and  Cod-Me 
und  Louih  AUeo.  and  the  Dungannon  and  Coalidand  lii 
unty  Tff°<^    V^  l^a"  named  b  Id  part  coiKmled  by  Ti 


eastern  Tifpeiacy,  neat  Ki][enaule,  and  in  Ihe  Leimwt  oaliicld 
(countica  Kilkenny  and  Carlo,  adtl  Queen'i  Couo(y),  ohece  there 
ia  a  high  aynclinal  Add,  indudinE  Lower  and  Middle  Coal-Meiturca, 
anil  t^Kmbling  in  Uruclure  theToren  of  Dean  am  in  En^nd. 


aOected  north- 

."tSE 

ifdenudiii 


It  ibecloae  of  Carbon!^ 


Iial  it  La  found  only  la  the  Own 

•trwiuce  of  IhcK  foldi  on  the 

ji  nvera  in  tne  wutn  OL  jTeiandiidLBcuHedinlhepangrapha 

with  the  geology  of  county  Cork.    The  pretcnl  central 

elf  may  be  tcgardcd  ii  a  vail  ahaltov  vyncUnal.  includinaa 


icIinalL    TheelFecl 
*a  the  KUth  1 

"cTEldi. 


-.   mau.    TheTrianicI 

'"fbe  Permlttiu'lui'lclMrau at Halymiod oaBel 
near  Stevartttowo  in  county  Tyroob  Certain  coni 
oa  n^LJch  Armaih  ia  buDt  are  alio  believed  to  be  o 

The  Jurasfic  ayfllem  is  represenled  in  lietand  by 


1,  in  Iki,  tbe  Irish  ais  la. 

ayvd  ao  large  a  pan  in  detomlning  the  fealDgy  of  EoEope, 
ler  Lia*  appean  at  Lhmvala  under  Ihe  warp  ol  Ihe  banfLic 
■ana,  and  conlrLbutn,  ai  in  Doneuhin  and  Devonihiie,  to  Ihe 

'  -     The  attention  of  the  foaul- 

to  ■  flinty  nick  that  Ic  ' 
for  the  "  i^eptuniB  "  1) 


& 

iteti 

lika  baoh  HTved 


HLiaabydc 


d  uplift  of  the  ,c 


lollnnd  bvyrikn 

repceam  Itai  Upper  Cneoand,  ot  the  landy  type  ol  Ibe_Engl 
CaulL    Fmhii  aaiida  repieienl  the  Cenomaalan.    T" 


'.  thc'pebblei  bdw  worn  fn 
.  term  Hibernian  Greenaand  " 
-low  tbe  Senonian;  Ihe  quarrynien  know 
rnonian  aa  "  Mulalto-ttoneT"  Tbe  Senaniai 
"  iahard,  with  nuowroua  bands  of  flii 
■    "  ■  Pnbablyl 


feraUlb 

the    conglon 
chalk,  or  " 
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not'  more  than  150  ft.,  while  now  only  from  40  to  100  ft. 
remain.  This  chalk  appears  to  underlie  neainy  the  whole  baaahic 
l^teaus,  aiycariiw  aa  a  (rinse  round  them,  and  also  in  an  inlier  at 
Temptepatnck.  The  western  limit  was  pralably  found  in  the  ecfee 
of  the  old  continental  land  in  Donegal  Chalk  flints  occur  frequently 
in  the  surface-deposits  of  the  south  of  Ireland,  associated  with  rocks 
brought  from  the  north  during  the  glacial  epoch,  and  probaUv  also  of 
nortnnn  origin.  It  is  just  possible,  however,  that  here  and  there  the 
Cretaceous  sea  that  wptfeata  over  Devooahix*  may  have  penetrated 
the  Irish  area. 

After  the  Irish  chalk  had  been  worn  into  rolling  downs,  on  which 
flint-giavds  gathered,  the  great  epodb  of  volcanic  activity  opened, 
which  was  datined  to  chann  the  charactfr  of  the  wIk^  north-west 
European  area.  The  critical  time  had  arrived  when  the  sea  was  to 
be  driven  away  eastward,  wlule  the  immense  ridges  due  to  the 
"  Alpine  "  movements  were  about  to  emerge  as  the  backbones  of 
new  continental  lands.  Fissure  after  fissure,  running  with  remark- 
able constancy  N.W.  and  S.E.,  broke  through  the  region  now  occupied 
by  the  Britbn  Isles,  and  basalt  was  pressed  up  along  these  cracks, 
forming  thousands  of  dikes,  from  the  coast  of  Down  to  the  Dabadian. 
ridges  of  DoncnL  One  ojf  these  on  the  north  side  of  Lough  Erne 
is  15  m.  kmg.  The  more  deep-seated  type  of  these  rocks  is  seen  in 
the  olivine-gabbro  mass  of  Cariii^ord  Mountain;  but  most  of  the 
igneous  region  became  covered  with  sheets  of  basaltic  lava,  which 
filled  up  the  holkms  of  the  downs,  baked  the  gnveb  into  a  layer  of 
red  flints,  and  built  up,  pile  upon  pile,  the  great  plateaus  of  the  north. 
There  was  little  esmlostve  action,  and  few  of  the  volcanic  vents  can 
now  be  traced.  After  a  time,  a  quiet  interval  allowed  of  the  forma- 
tion of  lakes,  in  which  red  iron-ores  were  laid  down.  The  plant- 
remains  associated  with  these  beds  form  the  only  due  to  the  post- 
Cretaceous  pernd  in  which  the  volcanic  epodb  opoied,  and  they  nave 
been  placed  by  Mr  Starlde  Gardner  in  recent  years  as  eariv  Eocene. 
During  this  time  of  comparative  rest,  rhyolites  were  extruded  locally 
in  county  Antrim ;  and  there  is  very  strong  evidence  that  the  granite 
of  the  Mourne  Mountains,  and  that  which  cuts  the  Carlingford  gabbro. 
Were  added  at  the  same  time  to  the  crust  The  basalt  again  broke 
out,  through  dikes  that  cut  even  the  Mourne  granite,  and  some  of  the 
best-known  columnar  masses  of  bva  overlie 
the  red  deposits  of  iron-ore  and  mark  this 
second  basaltic  epoch.  The  volcanic  plateaus 
clearly  at  one  time  extended  far  west  and 
south  of  their  present  limits,  and  the  denu- 
dation of  the  lava-flows  has  allowed  a  large 
area  of  Mesosmc  strata  also  to  disappear. 

Volcanic  activity  may  have  extended  into 
Miocene  times;  out  the  only  fossOiferous 
rdtcs  of  Cainosoic  periods  later  than  the 
Eocrae  are  the  pale  days  and  silidfied 
Ugnites  on  the  south  shore  of  Loush  Neagh, 
and  the  shdly  ^vds  of  jpre-gUMaal  aee  in  county  Wexford. 
Both  these  deposits  may  be  Pliocene.  Prooably  before  this  period 
the  movements  of  subsidence  had  set  in  which  faulted  the  basalt 
plateaus,  lowered' them  to  form  the  basin  of  Lousk  Neach.  and 
oroke  up  the  continuity  of  the  volcanic  land  of  the  North  Atlantic 
area.  At  the  Atlantic  spread  into  the  valleys  on  the  west  of  Ireland, 
forming  the  wdl-known  marine  inlets,  Europe  grew,  under  the 
influence  of  the  "  Al|nne  "  movements,  upon  the  east;  and  Irdand 
was  caught  in,  as  it  were,  on  the  western  edge  of  the  new  fontinent. 
It  seems  likdy  that  it  was  separated  from  the  British  recion  shortly 
before  the  glacial  epoch,  and  that  some  of  the  ice  which  then  abutted 
on  the  country  travelled  across  shallow  seas.  The  glacial  deposits 
profoundly  modified  the  surface  of  the  country,  whether  they 
resulted  from  the  melting  of  the  ice-sheets  of  the  time  of  maximum 
glaciation»  or  from  the  movements  of  local  gtaders.  *  lBoulder-clays 
and  san^  and  gravds  rearranged  by  water,  occur  throughout  the 
loiriands;  while  the  eskers  or  *'  green  hills,"  characteristic  grass- 
covered  ridges  of  gravd.  rise  from  the  great  plain,  or  run  athwart 
valleys  and  over  hiU-sides,  marking  the  coiuses  of  sub-gladal 
streams.  When  the  superficial  depodts  are  removed,  the  undcrlyii^ 
rocks  are  found  to  be  scored  and  smoothed  by  ice-action,  and  whole 
mountain-ddes  in  the  south  and  west  have  been  nmilarly  moulded 
during  the  Glacial  epoch.  In  numerous  cases^  lakdets  have  gathered 
imder  rocky  cirques  bdiind  the  terminal  mocatnes  of  the  last  surviving 
glaciers. 

There  i*  no  doubt  that  at  tins  epodi  various  movements  of  deva- 
tion  and  subsidence  affected  the  north-west  of  Europe,  and  modem 
Ireland  may  have  had  extendons  into  warmer  regions  on  the  west 
and  south,  while  the  area  now  kft  to  us  was  almost  buried  under  ice. 
In  post-Gladal  times,  a  subsidence  admitted  the  sea  into  the  Lagan 
valley  and  across  the  eastern  shore  in  several  places;  but  devation, 
in  the  dajrs  of  early  human  occupatk)n,  brousht  these  last  marine 
depodts  to  light,  uid  raised  the  beaches  ana  shore-terraces  some 
10  to  ao  ft.  along  the  coast.  At  Larne.  Greenore  and  in  the  neck 
between  Howth  and  Dublin,  these  raised  beaches  remain  conspicuous. 
To  sum  up,  then,  while  the  mdn  structural  features  of  Ireland  were 
impressed  upon  her  bdore  the  opening  of  the  Mcsocoid  era,  her 
present  ootune  and  superficial  contours  date  from  an  epoch  of 
dimatic  and  geographioJ  change  which  falb  within  the  human 
period. 

See  maps  and  explaoatory  memoirs  of  the  Gcobgica/  Sunty  pf 
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EcoMomcs  AMD  AmoiasnAtioir 

Poptddum. — Various  oompotatioos  aie  in  ciiatcpce  of  th« 
populatioD  orirdand  prior  to  xSax,  in  which  year  the  firtt  govers- 
ment  oensos  was  taken.  According  to  Sir  William  Petty  the 
number  of  inhabitants  in  1672  was  z,5to,ooa  About  a  ccstcy 
later  the  tax-collectors  estimated  the  popuktioo  »t  a  Kttk  ant 
2,500,000,  and  in  1791  the  same  oflkiab  ralnihtrrt  that  the 
number  had  risen  to  over  4,aoo,ooo.  The  census  nTmnrriaflrrn 
rctumedthepopu]ationinx8aias6,8oi327tiu  1831  as  7,767.401, 
and  in  1841  as  8,196,597.  It  is  undoubted  tliat  a  Krcat  iaaets 
of  peculation  set  in  towards  the  dose  of  the  x8th  ccatny  snd 
continued  during  the  first  40  years  or  so  of  the  X9tli.  Tha 
increase  was  due  to  a  vazicty  of  causes— the  improvanent  in  the 
political  conditk>n  of  the  country,  the  otation  id  leasekjlis 
after  the  abolition  of  the  408.  fiandiise,  the  productivcnesB  a»i 
easy  cultivati(ni  of  the  potato,  the  hig^  prices  during  the  «vr 
with  France,  and  probably  not  least  to  the  natural  proBficacsa  U 
the  Irish  people.  But  the  census  xetuxus  of  1851  showed  a 
remaricable  alteration — a  decrease  during  the  picvious  decade 
of  over  1,500,000 — and  since  that  date,  as  the  foDowhv  tabk 
shows,  the  continuous  decrease  in  the  number  of  its  iBhabita::U 
has  been  the  striking  feature  In  the  vital  statistics  of  Irdasd. 


Decrease  per  ctnL  of  PoptdaHow  1841-1901, 

1841-1851. 

1851-1861. 

1861-1871. 

1871-1881. 

1881-1891. 

1891-1901 

Ldnster     . 
Munster    . 
Ulster  . 
Cdnnaught 

I5»S 
a8-8x 

ia-86 

i8m 

485 

959 

8-II 
7-93 
4a3 
7-33 

SIX 
3-43 

6-8 
ll-S 

7-07 
«»-4 

»-4 

9^7 

IreUnd 

1985 

xt-50 

6-67 

4-69 

9HI8 

5-3 

The  cause  of  the  continuous  though  varying 
these  figuxes  reveal  has  been  emigration.  This  uiuveiiitin  d 
population  took  its  first  great  impulse  from  the  famine  of  z&«6 
and  has  continued  ever  since.  When  that  disaster  fdl  upon  the 
countxy  it  found  a  teeming  population  fiercdy  competing  tat  a 
very  narrow  max^n  of  subsistence;  and  so  wid^icead  lad 
devastating  were  its  effects  that  between  1847  and  1851  over 
x,20o,ooo  ik  the  Irish  people  emigrated  to  other  lands,  lian 
than  x,ooo,ooo  of  these  went  U>  the  United  States  of  Aaterica, 
and  to  that  countxy  the  main  stream  has  ever  siixe  been  Axvcied. 
Between  X85X  and  X905  4,028,589  emigrants  left  Ixdaad^ 
9,09a,x54  nudes  and  x, 936,435  fenuJes,  the  proportion  of  femaja 
to  males  being  extraordinuily  hig^  as  oooqjarod  with  the 
emigration  stat^tics  of  other  countxite.  Between  these  yeas  the 
numbers  fluctuated  widdy — x85a  showing  the  hi^wst  total, 
X90,322  souls,  and  1905  the  lowest,  30,676  souls.  Since  1892. 
however,  the  emigrants  in  any  one  year  have  never  nirrM 
50,000,  probably  because  the  process  of  exhaustion  has  bea  so 
long  in  operation.  As  Ireland  is  mainly  an  agricultural  aomary 
the  loss  of  p<^ulati(m  has  been  most  marked  in  the  rmal  dntncts. 
The  urban  population,  indeed,  has  let  some  jeais  dbowa  a 
tendency  to  increase.  Thus  xn  1841  the  ruxal  p*^y^*s»»  «s 
returned  as  7i05a,9a3  and  the  urban  aiS  x,X43,674,  whik  the 
corresponding  figuxes  in  X90X  were  reqiectivdy  3,075^846  ard 
t»384>929.  This  is  further  borne  out  by  the  perceatages 
given  in  the  above  table,  from  idkich  it  wiB  be  seen  thsi 
the  greatest  proportioiud  decrease  of  population  has  oumiid 
in  the  two  provinces  of  Munster  and  Omnan^d,  whidi  mar 
be  regarded  as  almost  purdy  sgricUlturaL  That  the  Uaiied 
States  remained  the  great  centre  of  attraction  for  Ixiih  ea>- 
grants  is  proved  by  the  returns  for  X905,  wrfaidi  show  thi: 
nearly  80%  of  the  whole  numba  ibr  the  year  ailed  far 
that  countxy.    Ireland  docs  little  to  swell  the  xising  tide  of 
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TuiDJnj  DOW  lo  ttae  ceniui  fifuns  ot  1901,  wi  find  tlut  tb« 
popuJilwD  had  diminiihed  u  mmptind  with  1891  by  341i975' 
During  Ibc  decade  only  ihite  rountio,  DubliD,  Down  ud 
Anirim,  ihowcd  uiy  inaate,  ibe  iBcreme  twiiig  due  10  the 
frowth  o(  CRtun  urbaa  aiEU.  Of  tbe  total  population  of 
<-4S^.ITS.  1,100,040  were  nalcs  md  i,isS,;35  were  fenuJa. 
The  inhibiianti  of  Ibe  tixal  diWricU  (3,0734*6)  deoeued 
dun'ni  the  deiade  by  over  jSc/uo;  (bat  of  tbe  urban  diOlictl, 
i-i.  ol  all  towiu  of  not  [cm  tbao  laoo  inbabitant*  (1,384.919] 
mcmied  by  over  ifo.eoa.  Thb  iocreaie  wu  mainly  due  to 
the  growth  of  a  few  of  the  falser  tDwna,  notably  of  Belfast,  the 
chief  induiuial  centre  of  Ireland.  Between  1891  and  1901 
BeUut  increaied  Inim  i73,o;9  to  349,180;  Dublin  from  168.587 
to  189,108;  and  Londoodeny,  aaotber  induatrial  centre  in 
Ulster,  from  33,100  to  39,873.  On  the  other  hand,  towna  like 
Corii  (js.97*),  Waletford  (i«,743)  "d  Limerick  (38,085), 
lemaiflcd  almoM  MUioiury  during  the  ten  yean,  but  the  url»ii 
district*  oi  Pembroke  and  oi  Rathminei  and  Rathgar,  which 
iR   pncUciUy     Hibufbi    of    Dublin,     ibowed    comidcnUe 


ina  ot  occupacioa  la  1901,  It  appean  that  the 
-productive  clua  wxauoted  for  about  u%  o(  Che 
1.     Tie  oaatMjpml  dua  vu  Ihe  acricollurat. 

induur^l  cl».  fdl  {n>^  6s64li)  to  S^sTbul 
1  ilighl  increaie  in  ibe  pemntaee  ol  the  populatioo. 


in  the  n 


I  azid  dcitfaa  le^itefed 


Binh.. 

Deaths. 

1903 
1904 

t90S 

10..831 
103.S11 

101.S31 

77JS« 
Ts!o7l 

ntfoi 


Kailwtji. — llie  fitit  act  of  pariiament  aulhotiting  1,  nihny 
bi  Ireland  wai  passed  in  1831.  Tbe  railway  was  to  run  from 
Dublin  to  Kinguown.  a  distanie  of  about  6  m.,  and  was  <^iened 
in  1S34.  In  1S36  tbe  Ulster  railway  to  connect  Belfast  and 
Arn^agh,  ajid  the  Dublin  and  Drogbeda  railway  uniting  these 
two  towns  were  sanctioDcd.  In  tbe  u»e  yew  conunissBnen 
were  ruminated  by  tbe  crown  to  inquire  {iiiler  aUa)  as  to  a 
general  lyiiem  for  railway!  in  Ireland,  and  as  to  tbe  best  mode 
of  diteciing  the  development  of  the  meaoi  of  intercourse  lo  the 
channel)  wheieby  the  gtcaicM  edvuitigi  might  be  obtained  by 
tbe  siDiUeX  outlay,  Tbe  conuolHionen  presented  a  very 
valuable  report  in  1838,  but  its  ^xcific  recommendations  were 
never  adopted  by  the  government,  though  (hey  ultimately 
piDved  of  service  to  the  directors  oi  private  en  terprises.  Railway 
development  in  Ireland  pmi^retsed  at  firit  very  ijowly  and  by 
■  B4S  only  some  65  m.  ol  railway  were  open.  During  tbe  neil 
ten  yean,  however,  there  wu  a  considenbic  advance,  and  in 
iSss  tbe  Irish  rwlwayi  eitended  to  almost  1000  m.  The  total 
aulbomed  capital  of  alt  Irish  nilwayB,  exclusive  of  light  railways, 
at  ibe  end  elf  1903  was  £41,881, »(,  and  the  paid-up  capital, 
including  loans  and  debenture  stock,  amounted  lo  £37,138,8*8. 
riie  total  groBs  receipts  from  all  soatcc!  of  traffic  in  190s  were 
(4.c>43,3fiS,  of  which  £1,104,108  was  derived  fmm  passenger 
Lre/Bc  and  £t,T98.Si°  'ram  goods  traffic  The  total  number  of 
p«sacngen  carried  (eiclusive  of  season  and  periodical  (ickd- 
lolderi)  **■  >7,9JO.iso.  Under  the  various  acts  passed  lo 
'acilitale  tbe  construction  of  li^l  railways  [n  backward  districts 
lome  15  lines  have  been  built,  principally  in  the  western  part 
]<  tbe  bland  from  Dooepl  lo  Eniy.   TbcK  nQwayi  are  wwked 


Great       Soutbera 


Midland  Cteu  Weaten 


EJoDegal 

Loadonderry  A  Louefa 
SwUly 

ork,  BandoB  A  South 
Coast 


DiHiicts  Served. 


being  Dublin.  Cork, 
Watertoid,  Liaeiick  and 
SUgo. 
The  central  diBiict*  of  Ire- 
land  and  a  gmt  pan  el 
Connanghi.  Ibe  principal 
towns  lEfved  being  DsbTin. 
Athlooe,      Galwav      and 

SligD. 

Tbe  noR  hern  half  o<  Leinster 
and  a  great  fan  of  Ulster, 
theprindni  towns  served 
bciq  Dublin,  Belfast. 
Londonderry,  Dundalk. 
DroBheda,    Armagh    and 

Tbe  counties  of  Antrim, 
Tyrane  and  Londonderry. 


Weafoid     and 
H  of  TyiDDC  and 


and  I>ODefBl. 
Ke^ 


>^blin  with  Holyhifad  and  Liverpo^.  Greenore  (Co,  Down)  wiih 
1:  >]yh(wt.  Lame  jCo-  Aiiiiim)  with  Soauaer,  KsaaUn(Ca.Wexfoid) 
rilhFiihEiunlaiid  Kingriowo  (Co.  Dublin)  with  Hetyheid. 

A'oniiiMi  IKihTwi^. — Ireland  is  intenectsd  by  a  netwoli  «■ 
iTiali  and  walerwayi.  which  if  efficiently  managed  and  deiMoped 
riiu^  prove  ol  imnienee  service  lo  the  country  by  affording  a  cheap 
K^jns  [or  (he  carriage  of  goods,  especially  agrleultural  jievducv. 
'uu  canals— (he  Graiul  and  the  Royal— connect  Dublin  with  the 
tijnnon;  (he  lonner  Icailing  Iron  the  eoulh  of  Dublin  re  Shannon 
lii'buur  and  thence  on  the  other  lade  of  that  river  lo  Baliiouloe. 
irh  numerous  branches:  the  latter  from  the  nonh  side  of  Dublin 
>  '"loondera  oo  the  Shannon,  with  a  branch  la  LoAgfofd-  The 
4rfow  Navigalion  connects  a  bnnch  of  the  Grand  caul  wiib  the 
d.a  pan  0)  (he  river  Banow.  In  Vturt  the  Bann  naviiitioo 
connras  Colenine,  by  irwans  of  Lough  N'eagh,  wiih  ibe  Lacan 
ns.iKiiien  which  serves  Bellaat!  and  the  Urster  onal  conoect* 
Li>iiJi.h  Ncsgh  with  Lough  Erne.   The  river  Shsnnon  is  uvinbleioc 


.,1jruiibiir(. — Ireland  possesses  as  a  whole  I  M^  wUch  b 

iturilly  fertile  and  easily  cultivated.    Strong  heavy  clay  soils. 

sandy  and  giiveUy  soils,  are  almox  entirely  abeent;  and  the 

'  nure  of  soil  arising  from  the  various  ittatificatlon*  and  from 

detritus  carried  down  10  the  plains  bai  created  many  district* 

Tm.ikable  richnest.    The  "  Golden  Vein  "  ia  Monster,  which 

rtcbet  from  Ca*bel  in  Tippenry  to  ne*t  Limerick,  probably 

ms  the  most  feitile  part  of  tbe  country.    Tbe  banks  of  Ibe 

:n  Shannon,  Suir,  Nore,  Banow  and  Binn  In  lined  with  long 

riches  of  flat  tands  capable  of  producing  fine  crops.    In  (be 

irict*  of  tbe  Old  and  New  Red  Sandstone,  which  include  the 

greater  part  of  CoA  and  portions  of  Kerry,  Walerford,  T^rooe, 

Fermanagh,  Monagban,  Mayo  and  Tipperary,  tbe  soD  in  the 

rs  is  gcneraOy  lemarkmbly  fertile.    Even  in  (be  mounlainoui 

is  which  are  unsuitable  for  tillage  there  it  often  sufficient 

I  yield,  with  the  aid  of  Ifie  moist  atmospbeR,  abundant 

pasturage  of  good   quality.     Tbe  eiceiaive  moislnre  in  wet 

season*  lo  however  boalDe  to  cereal  crops,  opcdally  in  the 

■outbem  ud  wcMeni  diiliicts,  tbou|h  tmpnivtd  dn^ige  bai 
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done  something  to  mitigate  tliis  evil,  tnd  mig^t  do  a  grett  deal 
more. 

Irish  political  history  has  largely  affected  the  condition  of 
agriculture.  Confiscations  and  settlements,  prohibitive  laws 
(such  as  those  which  rained  the  woollen  industry),  penal  enact- 
ments  against  the  Roman  Catholics,  absenteeism,  the  creation 
(or  political  purposes  of  408.  freeholders,  and  other  factors  have 
combined  to  form  a  story  i^ch  makes  painful  reading  from 
whatever  point  of  view,  social  or  political,  it  be  re^uded. 
Hai^ily,  however,  at  the  beginning  of  the  20th  century  Irish 
agriailture  presented  two  new  features  which  can  be  docribed 
without  necessarily  arousing  any  party  question — ^the  work  oi 
the  Department  of  Agriculture  and  the  ^read  of  the  prindple 
of  co-operation.  Another  outstanding  feature  has  been  the  effect 
of  the  Land  Purdiase  Acts  in  transferring  the  ownership  of  the 
land  from  the  landlords  to  the  teqants.  Before  dealing  with 
these  three  features,  some  general  statistics  may  be  given 
bearing  upon  the  condition  of  Irish  agriculture. 

Number  0/  Holdings. — Before  1846  the  number  of  snail  holdings 
was  inordinately  lan^  In  1 841 ,  for  example,  there  were  no  leas  than 
310436  of  between  I  and  S  acres  in  extent,  and  253,799  of  between 
5  and  IS  acres.  Thb  condition  of  affairs  was  due  mainly  to  two 
causes — to  the  40B.  franchise  which  prevailed  between  1793  and 
1829,  and  after  that  date  to  the  fierce  competition  for  land  by  a 
rapidly  increasing  population  which  had  no  other  source  of  livelihood 
than  agriculture.  But  the  potato  iamine  and  the  repeal 
of  the  Com  Laws,  occurring  almost  nmultaneously,. 
caused  an  immediate  and  startling  diminution  in  the' 
number  of  smaller  holdings.  In  1851  the  number 
between  i  and  5  acres  in  extent  had  fallen  to  88.033 
and  the  number  between  5  and  15  acres  had  fallen 
to  191,854.  Simultaneously  the  number  between  15 
and  30  acres  had  increased  from  79,342  to  141,311, 
and  the  number  above  30  acres  from  48,635  to  149,090. 

Since    1851    these   tendencies    have    not    been    so 
mariced.    Thus  in  1905  the  number  of  holdings  be- 
tween I  and  5  acres  was  62,126,  the  number  between  5  and 
acres  154,560,  the  number  between  ijj  and  30  acres  134,370 


vaned 


since  about  1861  in  the  acreage  under  poCntocs. 
due  to  two  causes— the  emisratioo  of  the  poorer  d 
on  that  form  of  food,  and  the  gradual  introductioa  of  a 
dietary.  The  total  area  under  potatoes  in  1909  was  616,735 
compved  with  1.133,504  acres  in  1861.  &noe  aboat  1885  t*« 
acreage  under  turnips  nas  remained  fairly  statioaary  ia  the  oei(i»- 
bourhood  of  300/»o  acres,  while  the  culcivataoo  of  maagcS-wnnn 
has  considerably  increased.  Outside  the  reoogniaed  cereal  aas 
green  crops,  two  others  may  be  cooadered,  fiax  and  meadow  aod 
clover.  The  cultivation  01  the  former  is  practicaHy  oonftaed  u 
Ulster  and  as  compared  with  20  or  30  years  ago  faaa  faBea  off  b» 
considerably  more  than  50%,  despite  the  proaiamy  of  the  ban 
industry.  The  number  oiacres  under  flax  in  1905  was  oaly  46,15s 
The  Department  of  Agriculture  has  made  efforts  to  improve  «ad 
foster  its  cultivation,  but  without  any  marked  resolts  as  leguia 
incrcanng  the  area  sown.    During  the  period  under  review  the  ares 


ttj 


under  meadow  and  clover  has  increased  by  more  thaa  50%,  nfa% 
from  1,1^8.946  acres  in  1847  to  2,394,506  la  1905.  It  wovld  u-.* 
appear  thkt  a  large  proportion  of  the  land  which  bas  ceased  to  tKS>r 
cereal  or  green  crops  u  now  laid  down  in  meadow  and  ckncr.  Tbe 
balance  has  become  pasturage,  and  the  total 
Ireland  has  so  largely  increaaod  that  it  now 
one-half  of  the  entire  country.  This  increase  of  the  pastoial  kadx 
with  the  corresponding  decrease  of  the  crofiped  laocb,  has  beta  ur 
marked  feature  of  Irish  agricultural  letums  since  i8j|7.  Its  attnbc!- 
able  to  three  chief  reasons,  the  dearth  of  labour  owing  to  cmagniic^ 
the  greater  fall  in  prices  of  produce  as  compared  with  live  stock.  x::i 
the  natural  richness  of  the  Irish  pastures.  The  foDowiag  table  st.-n 
the  growth  of  pasturage  and  the  shrinkage  of  the  crop 
i860. 


Yeac 


i860 
1880 
1900 
1905 


Toul  Area. 


20,284,893 
20,327.764 
20,333444 
20,350,725 


Cultivated 
Area  (CroDS 
and  Grass). 


154S3J73 
15.340.192 
15,332,104 
15.233,699 


Crops  (other 
than  Meadow 
and  Clover). 


4475.631 
3,171,259 
2.493.017 
2410313 


and 
Clover. 


1. 594^18 
1^09,835 

2,165.715 
2,224.165 


9^3-634  I 
10059.10^ 

»«J63^;  t 

•0.597^-' »  I 


'J3I 


One  more  table  may  be  given  showing 
«,.»«  »;j^;,s^.  v..^  ««.»»w  w^v«^^»  Mjf  ^^  jw  «..«,  •ji|,j/w  ••«•  I  under  the  various  kinds  of  crops,  gr 
the  numbo*  above  30  acres  164,747.    Cenerally  speaking,  however,  |  fallow,  bog,  waste,  &c.,  over  a  series  of 

it  will  be  seen  from  the  figures  that  since  the 

middle  of  the  19th  century  holdings  between 


the  propui  tinwsl 


ami 


1  and  30  acres  have  decreased  and  holdings 
over  30  acres  have  increased.  Of  the  total 
hoMii^  under  30  acres  conttderably  more 
than  one-third  are  in  Ulster,  and  of  the  hold- 
ings over  30  acres  more  than  one-third  are  in 
Munster.  ihe  number  of  holdings  of  over  500 
acres  is  only  1526, 61  which  47^  are  m  Connaugnt. 
A  considerable  proportion,  however,  of  these^ 
larger  holdings,  especially  in  Connaught,  consist  of  more  or  I 
waste  land,  which  at  the  best  can  only  be  used  for  raising  a  few 
sheep.  ^ 

Tillage  and_  Pasturage.— The  fact  that  probably  about  1,000.000 
acres  formerly  under  potatoes  went  out  of  cultivation  owing  to  the 
potato  disease  in  1847  makes  a  comparison  between  the  figures  for 
crops  in  that  year  witn  present  figures  somewhat  fallacious.  Starting, 
however,  with  that  year  as  the  most  important  in  Irish  economic 
history  in  modem  times,  we  find  that  between  1847  and  1905  the 
total  area  under  crops — cereals,  green  crops,  flax,  meadow  and  clover 
—decreased  by  582,3^8  acres.  Up  to  to6i,  as  the  area  formerly 
under  potatoes  came  oack  gradually  into  cultivation,  the  acreage 
under  crops  increased ;  but  since  that  year,  when  the  total  crop  area 
was  5.890,536  acres,  there  has  been  a  steady  and  gradual  decline, 
the  area  in  1905  having  fallen  to  4,656.337  acres.  An  analysis  of  the 
returns  shows  that  the  decline  has  been  most  marked  in  tne  acreage 
under  cereal  crops,  especiallv  wheat.  In  1847  the  number  of  acres 
under  wheat  was  743,871  and  there  has  been  a  steady  and  practically 
continuous  decrease  ever  since,  the  wheat  acreage  in  IQ05  being  only 
37,860  acres.  In  that  year  the  wheat  area,  excluding  less  than  5000 
acres  in  Connaught,  was  pretty  equally  divided  between  the  other 
three  provinces.  Oats  has  always  been  the  staple  cereal  crop  in 
Irelana,  but  since  1847  its  cultivation  has  declined  by  over  50  %. 
In  that  year  2,200,870  acres  were  under  oats  and  m  1905  only 
1 ,066,806  acres.  Nearly  one-half  of  the  area  under  oats  is  to  be  found 
in  Ulster;  Leinster  and  Munster  are  fairlv  equal ;  and  Connaught  has 
something  over  100,000  acres  under  this  crop.  The  area  under 
barley  and  rye  has  also  declined  during  the  period  under  review  by 
about  one-half — from  345,070  acres  m  1847  to  164,800  in  1905. 
The  growing  o(  these  crops  is  confined  almost  entirely  to  Leinster 
and  Munster.  Taking  all  the  cereal  crops  together,  thetr  cultivation 
during  the  last  60  years  has  gradually  declined  (from  3,313.579 
acres  m  1847  to  1,371,190  in  1905)  by  over  50  Vo-  The  area,  however, 
under  green  crops — potatoes,  turnips,  mangel-wurzel,  beet,  cabbage, 
ftc,  shows  during  the  same  period  a  much  less  marked  decline— only 
some  joo/ioo  acres.    There  has  been  a  very  considerable  decrease 


Year. 

Cereal 
Crops. 

Green 
Crops. 

Meadow 

and 
Clover. 

Glass. 

Total 

Agricultural 

Land. 

Woods. 

FaOow. 

Was. 

1851 
1880 
1905 

«-3 

6-7 
5-5 

53 

61 
8-1 

"•3 

43"0 
50-5 
53-1 

71-0' 

72'a 
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1-7 
1*5 

1-0 
0-0 
0^ 

25: 

214 

235  ' 

F 
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ha 
feoi    <i 
tbeKxfc* 


Preduee  and  Lm  Siscl.— With 
cereal  and  green  crops  and  the  increase  of 
naturally  been  a  serious  fall  in  the  amount  of 
and  a  considerable  rise  in  the  numlier  of  live  stock 
of  the  19th  century.  Thus  in  1851  the  number  of  cattle  was  nci 
as  3,967461  and  u  1905  as  4,645,215,  the  increase  dnriag  the  lasvr- 
venlng  period  having  been  pretty  gradual  and  geaoaL  Sheep  1 
1851  numbered  2,122,128  and  in  190S  3«749>3S2.  bat  the  iacTT:sr 
in  this  case  has  not  been  so  continuous,  sevcfal  of  the  imerwr:  *;: 
years  showing  a  considerably  hiaher  total  than  1905.  aod  for  a  » 
many  years  fast  the  number  of  sheep  has  tended  to  decfiae.  T  v 
number  of  pigs  has  also  varied  considerably  froia  year  to  «r«- 
1905  showing  an  increase  of  about  150,000  as  ooo^iafea  with  1851. 

Th€  DefartmaU  vf  Agriemlhire.—By  an  act  of  1899  a  X>q»r- 
ment  of  Agriculture  aod  other  industries  and  techaical  iBstracticfi 
was  established  in  Ireland.  To  this  depanraent  were  tnatferrrd 
numerous  powers  and  duties  previoudx  ***'iwnl  by  ctber 
authorities,  including  the  Depaitiseot  of  Sdeoce  aad  An.  Ta 
assist  the  department  the  act  also  provided  lor  the 
of  a  council  of  agricultiire,  an  ^|ricultural  board  and  a 
of  technical  instruction,  qwdfying  the  ooostitutiaa  «f  r=  ** 
of  the  three  bodies.  Certain  moneys  (cxcccdiag  £180^000  per 
annum)  were  placed  by  the  act  at  the  di^Msal  of  the  depsjti 
provisions  were  made  for  their  ^iplicatjoci,  and  it 
that  local  authorities  min^t  coDtribute  funds, 
and  duties  of  the  department  are  very  wide,  bat  OKler  the; 
section  its  chief  importance  lies  in  its  administrative  wtA  «  b 
regard  to  agriculture.  In  the  annual  reports  of  the  depaite*e'.t 
thb  work  is  usually  treated  under  three  heads:  (1)  agTi^l^c'x.' 
instruction,  (3)  improvement  of  live  slock,  and  (j> 
investigations. 
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beyond  all  quesUon  one  of  tBe  most  hopeful  features  in  Irish 

agriculture. 

P^riiapt  the  chief  suocew  pf  the  society  wa*  seen  in  the  estabUah- 
oient  of  creameries,  which  at  the  end  of  1905  numbered  375— laiin 
Ulster,  109  in  Muniter,  30  in  Leinster  and  ^o  in  Connaugnt.  The 
members  numbered  oVer  42,000  and  the  trade  turnover  for  the  year 
was  £1,245^000.  Asriculturd  societies  have  been  esublished  for 
the  purenue  of  seed,  implements,  Ac,  on  co-operative  lines  and  of 
theae  there  are  150,  with  a  memberriiip  of  lome  X4/)00.  The  society 
also  successful  in  establishing  a  laxge  number  of  credit 


1.  The  uldmate  aim  of  the  department's  policy  in  the  matter 
of  asricultural  instruction  is,  as  denned  by  itself,  to  place  within  the 
reach  of  a  laf]|e  number  of  young  men  and  young  women  the  means 
of  obtaining  in  their  own  country  a  good  technical  knowledge  of  all 
subjects  relating  to  agriculture,  an  obiect  which  prior  to  the  estab- 
lishment of  the  department  was  for  all  practical  purjxMes  unattain- 
able. Before  such  a  scheme  could  be  put  into  operation  two  thin^ 
had  to  be  done.  In  the  first  place,  the  department  had  to  train 
teachers  of  agricultural  subiects ;  and  secondly,  it  had  to  demonstrate 
to  farmers  all  over  Ireland  by  a  system  of  itinerant  instrucrion  sonw 
of  the  advantages  of  such  technical  instruction,  in  order  to  induce 
them  to  make  some  sacrifice  to  obtain  a  suitable  education  for  thdir 
sons  and  daughters.  In  order  to  accomplish  the  first  of  these  two 
preliminaries,  the  department  established  a  Faculty  of  Agriculture 
at  the  Royal  College  of  Science  in  Dublin,  and  offered  a  considerable 
number  of  scholarships  ^he  competition  for  which  becomes  In- 
creasingly keen.  They  also  reorganised  tha  Albert  Agricultural 
College  at  Glasnevin  for  young  men  who  have  neither  the  time  nor 
the  means  to  attend  the  highly  specialiaed  oourKS  at  the  Royal 
College  of  Science ;  and  the  Munster  Institute  at  Cork  b  now  devoted 
solely  to  the  instruction  of  giris  in  such  subjects  as  butter-maldng. 
poultrjT'keeping,  calf>rearing,  cooking,  laundry-work|  sewing  and 
gardening.  In  addition  to  these  three  permanent  institutions,  local 
schools  and  clsisei  have  been  established  in  different  parts  of  the 
country  where  systematic  instruction  in  technical  agriculture  is  given 
to  young  men.  In  this  and  in  other  branches  of  its  work  the  depart- 
ment is  assisted  by  agricultural  committees  appointed  by  the  county 
counctb.  The  number  of  itinerant  instructors  is. governed  entirely 
by  the  available  supply  of  qualified  men.  The  services  of  every 
available  student  on  completing  his  course  at  the  Royal  College  of 
Science  are  secured  by  some  county  council  committee.  The  work 
of  the  itinerant  instructore  is  very  varied.  They  hold  classes  and 
carry  out  field  demonstrations  ana  experiments,  the  results  of  which 
are  duly  published  in  the  department's  journal.  The  department  has 
also  endeavoured  to  encourage  the  fruit-growing  industry  in  Ireland 
by  the  establishment  of  a  horticultural  school  at  Glasnevin,  by  efforts 
to  secure  uniformity  in  the  packing  and  grading  of  fruit,  by  the 
establishment  of  experimenttl  fruit-preaerving  factories,  by  the 
planting  of  orchards  on  a  brge  scale  in  a  few  districts,  and  by  pioneer 
lectures.  As  the  result  of  all  these  efforts  there  has  been  an  enormous 
increase  in  the  demand  for  fruit  trees  of  all  kinds. 

2.  The  marked  tendency  which  has  been  visible  for  so  many  years 
in  Ireland  for  pasturage  to  increase  at  the  expense  of  tillage  makes 
the  im|.rovement  of  hve*stock  a  matter  of  vital  importance  to  all 
concerned  in  agriculture.  Elaborate  schemes  applicable  to  horse- 
breeding,  cattle-breeding  and  swine-breeding,  have  been  drawn  up 
by  the  department  on  the  advice  of  experts,  but  the  working  of  the 
schemes  is  for  the  most  part  left  to  the  various  county  council 
committees.  The  benefits  arising  from  these  schemes  are  being  more 
and  more  realised  by  farmera,  and  the  department  is  able  to 
report  an  increase  in  the  number  of  pure  bred  cattle  and  horses  in 
Ireland. 

3.  The  special  investigations  carried  out  by  the  department 
naturally  vary  from  year  to  year,  but  one  of  the  duties  of  each 
instructor  in  agriculture  is  to  conduct  a  number  of  field  experiments, 
mainly  on  the  influence  of  manures  and  seeds  in  the  yiela  of  crops. 
The  results  of  these  experiments  are  issued  in  the  form  of  loiflets 
and  distributed  widely  among  farmers.    One  of  the  most  interesting 
experiments,  which  may  have  far- 
rrachtng  economk  effects,  has  been 
in  the  cultivation  of  tobacco.    So 
far  it  has  been  proved  (l)  that 
the  tobacco  plant  can  be  grown 
successfully  in  Irdand,  and   {2) 
that  the  crop  when  blended  with 
American  Inf  can  be  manufac- 
tured into  a  mixture  suitable  for 
smoking.    But  whether  Irish  to- 
bacco can  be  nu<k  a  profitable 
crop  depends  upon  a  good  many 
other  considerations. 

AgriaiUwral  Co-cperatton, — ^In 
1S94  the  efforts  of  a  number  of 
Irishmen  drawn  from  all  political 
parties  were  successfully  directed 
towards  the  formation  of  the 
Irish  Agricultural  Organisation 
Society,  which  has  for  its  object 
the  organising  of  groups  of 
farmers  on  co-operative  prin- 
ciples and  the  provision  of  in- 
struction in  proper  technical 
methods.  The  sodety  had  at 
first  many  difficulties  to  con- 
front, but  after  the  first  two  or  three  yean  of  its  esdstence  I  It  will  be  seen  from  these  two  tables  that  though  the  amount  of 
its  progrcM  became  more  rapid,  and  CKMipcimUon  became  i«lvaae«a  applied  for  during  the  period  dealt  with  amoimted  to  over 


societies, 
from  which  farmen  can  borrow  at  a  low  rate  of  interest.  There  are 
also  societies  for  poultry-rearing,  rural  industries,  bee-keeping, 
bacon-curing,  Ac.  in  connexion  with  the  central  organisation.  The 
system  is  rounded  off  by  a  number  of  trade  federations  for  the  sale 
and  purchase  of  various  commodities.  The  Dmartment  of  Agricul- 
ture encouragea  the  work  of  the  Organisation  Society  by  an  aimual 
grant. 

Land  £a«f  .— The  rdations  of  landlord  and  tenant  in  Ireland 
have  been  a  frequent  subject  of  legislation  (see  History  bdow). 
Under  the  act  of  x88i,  down  to  the  31st  of  March  1906,  the  rents 
of  3^iX35  holdings,  representing  neariy  xx,ooo,ooo  acres,  had 
been  fixed  for  the  first  statutory  term  <rf  15  years  either  by  the 
land  commissioners  or  by  agreements  between  landlords  and 
tenants,  the  aggregate  reduction  being  over  20  %  as  compared 
with  the  old  rents.  The  rents  of  120,5x5  holdings,  representing 
over  3,500,000  acres,  had  been  further  fixed  for  the  second 
statutory  term,  the  aggregate  reduction  being  over  19%  as 
compared  with  the  first  term  rents.  Although  the  acts  of  X870 
and  x88x  provided  facilities  for  the  purchase  of  hidings  by  the 
tenants,  it  was  only  after  the  passing  of  the  Ashbourne  Act  in 
1885  that  the  transfer  of  ownctship  to  the  occupying  tenants 
began  on  an  extended  scale.  Under  this  act  between  X885  and 
X902,  when  further  proceedings  were  suspended,  the  number 
of  loans  issued  was  25,367  (4221  in  Leinster;  5204  in  Munster; 
'x  2,954  in  Ulster,  and  2988  in  Connaugfat)  and  the  amount  was 
£9*993i536.  Between  August  X89X  and  April  1906,  the  number 
of  loans  issued  under  the  acts  of  X89X  and  1896  was  40,395 
(7838  in  Leinster;  7512  in  Munster;  14,955  in  Ulster,  and 
10,090  in  Connaught)  and  the  amount  was  £xx, 573,952. 
Under  the  Wyndham  Act  of  1903  the  process  was  greatly 
extended. 

The  followinff  tables  give  summarised  particulars,  for  the  period 
from  the  xst  of  November  1903  to  the  31st  of  March  1906,  of  (i) 
estates  for  which  purchase  agreements  were  lodged  in  cases  of  sale 
direct  from  landlords  to  tenants;  (2)  estates  lor  the  purehase  of 
which  the  Land  Commission  entered  into  agreements  under  sects. 
6  and  8  of  the  act ;  (3)  estates  in  which  the  offere  of  the  Land  Com- 
mission to  purchase  under  sect.  7  were  accepted  by  the  land  judge; 
and  (4)  estates  for  the  purchase  of  which,  under  sections  72  and  79, 
originating  requests  were  transmitted  by  the  Congested  Dbtricta 
Board  to  the  Land  Commission: — 


Classtficatton. 

No.  of 
EsUtes. 

No.  of 

Purchasers. 

Purchase  Money.                            | 

Price. 

Amount  of 

Advances 

applied  for. 

Amount  of 

Proposed 

Cash  Payments. 

Direct  Sales  .     .     . 
Sections  6  and  8 
Section  7 
Sections  72  and  79 

3446 
54 

67 

86.898 
3.567  J 

Via: 

£32,811.564 

'iroi 

975.a»« 

£32.692.066 

'  1,226,832 

381, 7M 

975.2" 

£119.498 
4*182 
1,666 

•  • 

Total     .... 

3596 

97.a45 

£35401.177 

£35.275.831 

£125.346 

Clasiificatiott. 

No.  of 
Esutes. 

No.  of 
Purchasers. 

Purchase  Money.                           | 

Price. 

Amount  of 

Advances 

made. 

Amount  of 
Cash  Payments. 

Direct  Sales       .     . 
Sections  6  and  8 
Section  7       ... 
Sections  72  and  79   . 

925 
40 
29 
12 

16,732 
3.047 

'•J8 

£8,317.063 
199.581 

£8.226.736 

l/>47,oo7 

381.722 

199.581 

£90.327 

9  * 

Total     .... 

1006 

21,716 

£9.948491 

£9.855.046 

£93445 

*  Estimated  number  of  purchasers  on  resale. 
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^.oooAX>  the  actual  advances  made  wtrt  leM  than  £10^000.000. 
It  will  be  teen  further  that  the  act  operated  alooost  entiidy  by  means 
d  direct  sales  bv  landlords  to  tenants.  Of  the  total  amount 
advanced  up  to  March  %i,  1906,  almost  one-half  was  in  respect  of 
estates  in  the  province  oi  Leinster,  the  balance  being  divided  pretty 
equally  between  estates  in  the  other  three  provinces. 

FisAerief .— The  deep-sea  and  coast  fisheries  of  Ixeland  form 
a  valuable  national  asset,  which  still  admits  of  much  develop- 
ment and  improvement  despite  the  fact  that  a  oonsidccable 
number  of  acts  of  parliament  have  been  passed  to  promote  and 
foster  the  fishing  industry.  In  i88a  the  Commissioners  of  Public 
Works  were  given  furtb^  powers  to  lend  money  to  fishermen 
on  the  recommendation  of  the  inspectors  oi  fisheries;  and  under 
an  act  of  1883  the  Land  Commission  was  authorized  to  pay 
from  time  to  time  such  sums,  not  exceeding  in  ail  £350,000,  as 
the  Commissioners  oi  Public  Works  min^t  require,  for  the 
creation  of  a  Sea  Fishery  Fund,  such  fund  to  be  txptndtd — a 
sum  of  about  £240,000  has  been  txptodtd — on  the  construction 
and  improvement  of  piers  and  harbours.  Specific  acts  have 
also  been  passed  for  the  estabhshment  and  development  of 
oyster,  pollan  and  mussd  fisheries.  Under  the  Land  Purchase 
Act  1891,  a  portion  of  the  Sea  Fisheries  Fund  was  reserved  for 
administration  by  the  inspectors  of  fisheries  in  non-congested 
districts.  Under  this  head  over  £36,000  had  been  advanced  on 
loan  up  to  December  31,  1905,  the  greater  portion  of  which  had 
been  repaid.  In  1900  tbe  powers  and  duties  of  the  inspectors  of 
fisheries  were  vested  in  the  Department  of  Agriculture  and 
Technical  Instruction.  Under  the  Marine  Works  Act  1903, 
which  was  intended  to  benefit  and  develop  industries  where  the 
people  were  suffering  from  congestion,  about  £34,000  was 
expended  upon  the  construction  and  improvement  of  fishery 
harbours  in  such  districts. 

For  administrative  purposes  Irdand  is  divided  into  31  deep-sea 
and  coast  fisheries  and  during  1905,  6190  vessels  were  engaged  in 
these  districts,  giving  employment  to  a  total  of  34,388  handk  Ex- 
cluding salmon,  nearly  one  million  hundredweights  of  fish  were 
taken,  and  including  shell-fish  the  total  money  received  by  the 
fishermen  exceeded  /414,00a  In  the  same  year  13436  hands  were 
engascd  in  the  2^  ssdmon  fishing  districts  into  which  the  country  is 
divicKd.  In  addition  to  the  organised  industry  which  exists  in  these 
salmon  districts,  there  is  a  good  deal  of  ordinary  rod  and  line  fishing 
in  the  higher  reaches  of  the  larger  riven  and  good  trout  fishing  is 
obtainable  in  many  districts. 

IfMtffg.^The  mineral  produce  oi  Ireland  is  very  Hmitcd, 
and  its  mines  and  quarries  in  1905  gave  emfdoyment  to  only 
about  6000  persons.  Coal-fields  are  found  in  all  the  provinces, 
but  in  1905  the  total  output  was  less  than  100,000  tons  and  its 
value  at  tbt  mines  was  given  as  £43,000.  Iron  ore  is  worked  in 
Co.  Antrim,  over  1x3,000  tons  having  been  produced  in  1905. 
Alum  clay  or  bauzitie,  from  which  aluminium  is  manufactured, 
is  found  in  the  same  county.  Clays  of  various  kinds,  mainly  firt 
and  brick  day,  are  obtahied  in  several  places  and  there  are 
quarries  of  marble  (notably  in  Connemara),  slate,  granite, 
limestone  and  sandstone,  the  output  of  which  b  considerable. 
Silver  is  obtained  in  small  quantities  from  lead  ore  in  Co.  Donegal, 
and  hopes  have  been  entertained  of  the  re-discovery  of  gold  in 
Co.  Wicklow,  where  regular  workings  were  established  about 
1796  but  were  destroyed  during  the  Rebellion. 

WoMtH  ManufactMrc. — ^At  an  eariy  pQiod  the  wooOen  manu- 
factures of  Ireland  had  won  a  fai^  reputation  and  were  exported 
in  considerable  quantities  to  foreign  countries.  Bonifazio 
Uberti  (d.  c.  1367)  refers  in  a  posthumous  poem  called  DUa 
mundi  to  the  "  noble  serge  "  which  Ireland  sent  to  Italy,  and 
fine  mantles  ci  Irish  frieze  are  mentioned  in  a  list  <rf  goods 
exported  from  England  to  Pope  Urban  VL  In  later  times,  the 
establishment  of  a  colony  from  the  German  Palatinate  at 
Carrick-on-Suir  in  the  reign  of  James  I.  served  to  stimulate  the 
manufacture,  but  in  the  succeeding  reign  the  k>rd-deputy 
Strafford  adopted  the  poUcy  of  fostering  the  linen  trade  at  the 
expense  of  the  woollen  in  order  to  prevent  the  latter  from 
competing  with  English  products.  An  act  of  the  reign  of  Charics 
II.  prohibited  the  export  Of  raw  wool  to  foreign  countries  from 
Ireland  as  well  as  En^and,  while  at  the  same  time  Irdand  was 
pfactically  excluded  by  heavy  duties  from  tbe  English  maxketSi 


and  as  the  Navigation  Act  of  1663  did  not  apply  to  her  tk 
colomal  market  was  abo  dosed  against  Irish  exports.  TW 
foreign  market,  however,  was  stiU  open,  and  alter  the  pnhibcka 
of  the  export  of  Irish  cattle  to  Fjigland  the  Irish  fannas  teatd 
their  attention  to  the  breeding  of  sheep,  with  such  good  efieci 
that  the  woollen  manufacture  increased  with  great  lapiLty 
Moreover  the  improved  quality  of  the  wool  showed  itself  ia  *ie 
improvement  of  the  finislied  artide,  to  tbe  great  alara  <rf  tk 
English  manufacturer.  So  much  trade  jealousy  vas  anssed 
that  both  Houses  of  Parliament  petitioned  WinSain  HL  to 
interfere.  In  accordance  with  his  wishes  tbe  Iridi  puhsBer: 
in  1698  placed  heavy  additional  duties  on  aU  woollen  dotl  r| 
(except  frieKs)  exported  from  Irdand,  and  in  1699  the  F*c^* 
Parliament  passed  an  act  piohthiting  the  export  frea  IrdUac 
of  all  woollen  goods  to  any  country  except  Fngjand,  to  any  por. 
of  England  except  six,  and  feoni  any  town  in  IidaDd  caccpt  sa 
The  cumulative  effect  of  these  acU  was  practically  to  aBnflElz'e 
the  woollen  manufacture  in  Ireland  and  to  reduce  whole  di5tr«;i: 
and  towns,  in  which  thousands  of  persons  were  directly  u 
indirectly  supported  by  the  industry,  to  the  lut  verge  «l  povcR} 
According  to  Newenbam's  tables  the  annual  nvcrace  of  «■ 
drapery  exported  from  Ireland  for  the  three  yeas  ciidii«  MirJ: 
1703  was  only  so  pieces,  vdnle  the  expoii  of  wooOea  y^r 
worsted  yam  and  wool,  which  to  Fn^nd  was  free,  anwsLi.-: 
to  349r4io  stones^  In  bis  essay  on  tbe  Trade  of  IrvJand.  p.b- 
lished  in  1739,  Arthur  Dobbs  «^wMt»ii  the  medium  expofts  c 
wool,  worsted  and  wooQen  yarn  at  337^9  stones,  nad  he  vahr: 
the  export  of  manufactured  woollen  goods  at  oo^  iXiSi-  0: 
the  other  hand,  the  imports  steadily  rose.  Between  1779  tzi 
1783  the  various  Sets  which  had  hampocd  tbe  Insh  wooL^ 
trade  were  dther  repealed  or  modified,  but  after  n  htief  pen.: 
of  deceptive  prosperity  followed  by  failure  and  diaticst,  'ie 
expansion  of  the  trade  was  limited  to  the  partial  svppl>  of  '*>* 
home  mai4et.  According  to  evidence  laid  before  the  Hovsr «/ 
Commons  in  1833  one-thkd  of  tbe  woollen  doth  used  in  Izel&r.. 
was  imported  from  England.  A  return  presented  to  Paifi&aBc; 
in  1837  stated  that  the  number  of  wooOen  or  woestod  lacicr.s 
in  Ireland  was  46,  empbjring  1321  hands.  In  1879  the  nspr^ 
of  factories  was  76  and  the  number  of  bands  aoia.  Saoe  itc- 
the  industry  has  shown  some  tendency  to  inctcase,  thoagk  *^- 
number  of  persona  employed  is  stiU  oonpamtivcly  voy  sbj. 
some  3500  hands. 

Idutn  liann^admt, — ^Flaz  was  cultivated  at  n  vciy  or « 
period  in  Ireland  and  was  both  qiun  into  thread  and  mar-.- 
factured  into  doth.   In  the  time  of  Henry  Vm.  the  mamtfac:  .- 
constituted  one  of  the  prindpal  branches  oi  Irish  tiude.  be 
did  not  prove  a  very  serious  rival  to  the  wooQen  induBU>  cr 
the  policy  of  England  was  directed  to  tbe  dfacowagiLumt  at '  -^- 
latter.    Strafford,  lord-deputy  in  the  reign  of  Charles  L.  v. 
much  to  foster  the  linen  industry.    He  invested  a  larse  ser. 
his  own  money  in  it,  imported  great  quantities  of  fibx  seed  ir  - 
Holland  and  induced  sIdUed  workmen  from  Fi 
Netherlands  to  settle  in  Ireland.    A  simila] 
with  even  more  energy  by  his  successor  in  oflboe,  the  duL« 
Ormonde,  at  whose  instigation  an  Irish  act  was  pamrd  ia  itic 
to  encourage  tbe  growth  of  flax  and  the  manufacture  of  h»: 
He  also  established  factories  and  brooglit 
Brabant  and  France  to  work  in  them.   The 
in  their  desire  to  encourage  the  Unen  xndostry  at  the 
of  the  wooUen,  followed  Ormcmde's  leadby  pairing  an  net  icnr  -x 
foreign  workmen  to  settle  in  Ireland,  and  admittins  a&  artxc* 
made  of  flax  or  hemp  into  England  free  of  duty.    In  171c  s 
accordance  with  an  arrangement  made  between  the  two  L-re- 
doms,  a  board  of  trustees 'was  appmnted  to  whom  a 
sum  was  granted  annually  for  the  promotion  of  the 
facture;  but  the  jealousy  of  Eog^sh  merchants  mtcfpaBrf  * 
check  tbe  industry  whenever  it  threatened  to  »— «w*y  pcopvti^rs 
which  might  interfere  with  their  own  trade,  and  by  an  act  c: 
George  H.  a  tax  was  imposed  on  Irish  sail<lo(h  imported  .zrt 
England,  which  for  the  time  practically  ruined   the 
manufacture.    Between  1700  and  1777  tbe  board  of 
expended  nearty  £850^000  on  the  promotion  of  the  Gncn 
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and  in  addition  parliamentary  boontiet  were  paid  on  a  consider- 
able scale.  In  1737  Arthur  Dobbs  estimated  the  value  of  the 
whole  manufacture  at  £1,000,000.  In  1830  the  LJnen  Board 
ceased  to  exist,  the  trade  having  been  for  some  time  in  a  very 
depressed  condition  owing  to  the  importation  of  machine-made 
yarns  from  Scotland  and  England.  A  year  or  two  later,  however, 
machinery  was  introduced  on  a  large  scale  on  the  river  Bann. 
The  experiment  proved  highly  successful,  and  from  this  period 
may  be  dated  the  rise  of  the  linen  trade  of  Ulster,  the  only  great 
industrial  manufacture  of  which  Ireland  can  boast.  Belfast 
is  the  centre  and  market  of  the  trade,  but  mills  and  factories 
are  to  be  found  dotted  all  over  the  esstem  counties  of  Ulster. 

In  1850  the  number  of  spindles  was  396,338  and  of  power  looms 
58:  in  1005  the  corresponding  figures  were  826,528  and  34,498. 
In  1850  tne  number  of  persons  employed  in  flax  muis  and  factones 
was  21,121;  in  1901  the  number  in  flax,  hemp  and  jute  textile 
factories  was  64,800. 

Cotton  Mattufacitire.'-Thh  was  Introduced  Into  Ireland  in 
1777  and  under  the  protection  of  import  duties  and  bounties 
increased  so  rapidly  that  in  1800  it  gave  empk>yment  to  several 
thousand  persons,  chiefly  in  the  nei^bourhood  of  Belfast.  The 
trade  continued  to  grow  for  several  years  despite  the  removal 
of  the  duties;  and  the  value  of  cotton  goods  exported  from 
Ireland  to  Great  Britain  rose  from  £708  in  18x4  to  £347,606  in 
1823.  In  1822  the  number  of  hands  employed  in  the  industry 
was  stated  to  be  over  17,000.  The  introduction  of  machinery, 
however,  which  led  to  the  rise  of  the  great  cotton  industry  of 
Lancashire,  had  very  prejudicial  effects,  and  by  1839  the  number 
of  persons  employed  had  fallen  to  4623.  The  trade  has  dwindled 
ever  since  and  is  now  quite  insignificant. 

Silk  MaHufaaure.—Ahout  the  end  of  the  X7th  century  French 
Huguenots  settled  in  Dublin  and  started  the  manufaauxe  of 
Irish  poplin,  a  mixture  of  silk  and  wooL  In  1823  between  3000 
and  4000  persons  were  employed.  But  with  the  abolition  of  the 
protective  duties  in  1826  a  decline  set  in;  and  though  Irish 
poplin  is  stiU  celebrated,  the  industry  now  gives  employment  to  a 
mere  handful  of  people  in  Dublin. 

DistiUing  and  B^flptll^— Whisky  has  been  extensively  distilled 
in  Ireland  for  several  centuries.  An  excise  duty  was  first  imposed 
in  x66x,  the  rate  charged  being  4d.  a  gallon.  The  imposition  of 
a  duty  gave  rise  to  a  large  amount  of  illicit  distillation,  a  practice 
which  still  prevails  to  some  extent,  though  efficient  police 
methods  have  largely  reduced  it.  During  recent  years  the  amount 
of  whisky  produced  has  shown  a  tendency  to  deciease.  In 
1900  the  number  of  gallons  charged  with  duty  was  9,589>57if  in 
1903  8,215455,  and  in  1906  7,337.928.  There  are  breweries 
in  most  of  the  laiger  Irish  towns,  and  Dublin  is  celebrated  for  the 
porter  produced  by  the  firm  of  Arthur  Guixmess  ft  Son,  the 
largest  esUblishment  of  the  kind  in  the  world.  The  number  of 
barreb  of  beer— the  inclusive  term  used  by  the  Inland  Revenue 
Department— charged  with  duty  in  1906  was  3,275»309f  showing 
an  increase  of  over  200^000  as  compared  with  1900.  . 

The  foflomng  table  shows  the  net  annual  amount  of  cstcise  duties 
rccesv^diji  Ireland  in  a  series  of  jrears: — 


Articles. 

190a 

1902. 

1904. 

1906. 

Licences  .     . 
Spirits      .     .. 
Other  sources 

£983.841 

209,577 

4.952.061 

502 

£1,200.711 

213.092 

4.292,286 

436 

£1,262,186 

.213.964 

4.311.7^ 

£1,227,528 

214.247 
3.952.50| 

Total  .     . 

£6.145.981 

£5,706.525 

£5.788421 

£5.395.082 

OtiUr  /iiiiu«r>».— Shipbuilding  is  practically  confined  to 
Belfast,  where  the  firm  of  Harland  and  Wolff,  the  builders  of  the 
^reat  "  White  Star  "  liners,  have  one  of  the  largest  yards  in  the 
'worid,  giving  employment  to  several  thousand  hands.  There  are 
extensive  engineering  works  in  the  same  city  which  supply  the 
machinery  and  other  requirements  of  the  linen  industry.  Vwptt 
is  manufactured  on  a  considerable  scale  in  various  places,  and 
Salbriggan  is  celebrated  for  its  hosiery. 

Commeru  and  Skippini.— From  allusions  in  ancient  writers 
it  wouM  appear  that  in  early  times  Ireland  had  a  considerable 
commercial  intercourse  with  various  parts  of  Europe.  When  the 


merchants  of  Dublin  fled  from  their  dty  at  the  time  of  the  Anglo-' 
Norman  invasion  it  was  given  by  Henry  II.  to  merchants  from 
Bristol,  to  whom  free  trade  with  other  portions  of  the  kingdom 
was  granted  as  well  as  other  advantages.  In  the  Staple  Act  of 
Edinud  III.,  Dublin,  Waterford,  Cork  and  Drogheda  are  men- 
tioned as  among  the  towns  where  staple  goods  could  be  purchased 
by  foreign  merchants.  During  the  15th  century  the  trade  of 
these  and  other  towns  increased  rapidly.  With  the  X7th  century 
began  the  restrictions  on  Irish  trade.  In  1637  duties  were  im- 
posed on  the  chief  commodities  to  foreign  nations  not  in  league 
with  England.  Ireland  was  left  out  of  the  Navigation  Act  of 
X663  and  in  the  same  year  was  prohibited  from  exporting  cattle 
to  England  in  any  month  previous  to  July.  Sir  William  Petty 
estimated  the  value  of  Iriih  exports  in  1672  at  £500,000  per 
annum,  and  owing  principally  to  the  proq>erity  of  the  woollen 
industry  these  had  risen  in  value  in  X698  to  £996,000,  the  imports 
in  the  same  year  amounting  to  £576,000.  A  rapid  faU  in  exports 
followed  upon  the  prohibition  of  the  export  of  woollen  manu- 
factures to  foreign  countries,  but  in  about  20  years'  time  a 
recovery  took  place,  due  in  part  to  the  increase  of  the  linen  trade. 
Statistics  of  exports  and  imports  were  compiled  for  various  years 
by  writers  like  Newenham,  Arthur  Young  and  C£sar  Moreau, 
but  these  are  vitiated  by  being  given  in  Irish  currency  which  was 
altered  from  time  to  time,  and  by  the  fact  that  the  method  of 
rating  at  the  custom-house  also  varied.  Taking  the  figures, 
however,  for  what  they  are  worth,  it  appears  that  between  1701 
and  17x0  the  average  annual  exports  from  Ireland  to  all  parts  of 
the  worid  were  valued  at  £553,000  (to  Great  Britain,  £242,000) 
and  the  average  annual  imports  at  £513,000  (from  Great  Britain, 
£242,000).  Between  X75X  and  1760  the  annual  values  had  risen 
for  exports  to  £2,002,000  (to  Great  Britain,  £1,068,000)  and  for 
imports  to  £1,594,000  (from  Great  Britain,  £734>ooo).  Between 
X794  and  X803  the  figures  had  further  risen  to  £4,3x0,000  (to 
Great  Britain,  £3,667,000)  and  £4,572,000  (from  Great  Britain 
£3,404,000).  It  is  clear,  therefore,  that  during  the  x8th  century 
the  increase  of  commerce  was  considerable. 

In  X825  the  shipping  duties  on  the  cross-Chaimel  trade  were 
abolished  and  since  that  date  no  official  figures  are  available  as 
to  a  huge  part  of  Irish  trade  with  Great  Britain.  The  export 
of  cattle  and  other  animals,  however,  is  the  most  important  part 
of  this  trade  and  details  of  this  appear  in  the  following  table: — 


Year. 

Cattle. 

Sheep. 

Swine. 

Total. 

1891 
1900 
1905 

630,802 
745.519 
749.131 

862,263 
700,626 

505.584- 
715.202 

363.973 

2,029,561 
2.322.984 
1.813.730 

The  value  of  the  animals  exported  in  1905  was  estimated  (at 
certain  sUndard  rates)  at  about  £14,000,000. 

Since  1870  the  Board  of  Trade  has  coised  to  give  rfctums  of  the 
foreign  and  colonisJ  trade  for  each  of  the  separate  kingdoms  of 
England,  Scotland  and  Ireland.  Returns  are  given,  however,  for 
the  principal  ports  of  each  kingdom.  Between  1886  and  1905  these 
imports  at  the  Irish  ports  rose  from  £6.802,000  in  value  to  £12.394.000 
and  the  exports  from  £825,000  to  £1,887,000. 

The  following  table  shows  the  value  of  the  total  imports  and 
exports  of  merchandise  in  the  foteten  and  colonial  trade  at  the 
ports  of  Dublin,  Belfast  and  Limerick  in  each  of  the  years  190X- 
1905.— 


Ports. 

1901. 

1902. 

1903. 

1904. 

1905. 

Dublin- 
Imports 
Exports 

Belfast— 
Imports 
Exporu 

Coric— 
Ii  ports 
Exports 

Limerick- 
Imports. 
Exports 

2,666,000 
54.000 

6,626.000 
1,442,000 

1,062,000 
15,000 

826.000 

2.000 

2,856.000 
63,000 

6,999.000 
1,344,000 

I,  X  14.000 
17.000 

913.000 
400 

3.138.000 
122.000 

7,773,000 
1,122,000 

1,193.000 
6.000 

855.000 
3.000 

£ 

2.771.000 

79.000 

7.033.000 
1,332,000 

1,156.000 
8,000 

935.000 
600 

2,664,000 
78.000 

6.671,000 
1,780.000 

1,010,000 
5.000 

854.000 
3.000 

The  Department  of  Agriculture  published  in  1906  a  report  on  the 
imeorts  and  exports  at  Irish  ports  for  the  year  1904.    In  this  report. 
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the  oompiluig  of  iriiich  pcewnted  ncftt  diAcultiea  ia  the  absence 
of  offidal  returns,  are  induded  (i)  ue  direct  trade  between  Irebnd 
and  all  countries  outade  of  Great  Britain,  (2)  the  indirect  trade  of 
Ireland  with  those  same  countries  via  Great  Britain,  and  (3)  the 
local  trade  between  Ireland  and  Great  Britain.  The  value  of  im- 
uMts  in  1904  is  put  at  £55.14^.206.  and  of  exports  at  £46.606432. 
But  it  is  pointed  out  in  the  report  that  while  the  returns  as  regards 
farm  produce,  food  stuffs,  and  raw  materials  may  be  considered 
a{H>roximately  complete,  the  information  as  to  manufactured 
goods — eqwaally  of  the  more  valuable  grades— is  rourii  and  in- 
adequate. It  was  estimated  that  the  aarnate  value  01  the  actual 
import  and  export  trade  in  1904  prooabqr  exceeded  a  total  of 
£105.000,000.    The  following  taUe  gives  some  details: — 


Imports. 

Exports. 

I.  Farm  Produce,  Food  and  Drink 

Stuffs— 
(a)  Live-stock,  meat,  bacon,  fish 
and  dairy  produce  .     .     . 
^)  Crops,  fruit,  meal,  flour.  Ac    . 
Ic)  Spirits,  porter,  ale,  Ac     .     . 
(d)  Tea,  coffee,  tobaooo,  spices.  Ac. 

II.  Raw  Materials- 

(o)Coal 

(6)  Wood 

fcj  Mineral 

(a)  Animal  and  vegetable  products 

III.  Goods,  partly  manufactured  or 
of  simple  manufacture  .     .     . 

IV.  Manufactured  goods.     .     .     . 

£3.028.170 

II  .859.201 

919.161 

4.330478 

3.663.533 
1.880.095 
1.012.822 

4.539Aa 

7.996.143 
17.059.611 

£23445.133 

1.731,753 
4.333,194 

1.131,367 

335479 
382.081 

3.067  J98 

3.576.993 
9.934.145 

From  the  figures  given  in  the  report  it  would  appear  that  there  was 
in  1904  an  excess  of  imports  amounting  to  over  £B,500.ooa  But 
owing  to  the  imperfect  state  of  existing  information,  it  is  impossible 
to  say  with  any  certainty  v^t  is  the  real  state  of  the  baiaiioe  of 
visible  trade  between  Ireland  and  other  countries. 

Shi|»ping  returns  also  throw  some  light  upon  the  commercial 
condition  of  Ireland.  Old  figures  are  not  of  much  value,  but  it  may 
be  stated  that  Arthur  Dobos  gives  the  number  of  ships  engaged 
in  the  Irish  trade  in  1731  as  1334  with  a  tonnage  of  158414.  Ac- 
cording to  the  statistics  of  Cter  Moreau  the  number  of  ships  be- 
longing to  Irish  Dorts  in  1788  was  1016  with  a  tonnage  of  over 
60,000,  and  in  1B26  they  had  increased,  according  to  the  trade  and 
navigation  returns,  to  1391  with  a  tonnage  of  over  90,000.  In 
1905  the  vessels  registered  at  Irish  ports  numbered  934  with  a 
tonnage  of  over  350/wo.  In  the  same  year  the  vcsnds  entering  and 
clearing  in  the  colooial  and  foreign  trade  numbered  1199  with  a 
tonnage  of  over  1.086.000.  and  the  vessds  entering  and  clearing  in 
the  trade  between  Great  Britain  and  bdand  numbered  41,983 
with  a  tonnage  of  over  9,776/>00i 

GatemmeHi,  brc. — ^The  ezecutive  govenunent  of  Irdand  is 
vested  in  a  lord-lieutenant,  assisted  by  a  privy  coundl  and  by  a 
chief  aecretaiy,  who  is  always  a  membtf  of  the  House  of  Commons 
and  generally  of  the  cabinet.  There  are  a  large  number  of 
admimstiative  departments  and  boards,  some,  like  the  Board 
of  Trade,  dischaiyng  the  same  duties  as  the  similar  department 
in  Englknd;  others,  like  the  Congested  Districts  Board,  dealing 
with  matters  of  purely  Irish  concern. 

Parlianuniary  Rt^esentatwn^—The  Redistribution  of  Seats 
Act  1885  entirely  altered  the  parliamentary  representation 
of  Ireland.  Twenty-two  small  boroughs  were  disfranchized. 
The  towns  of  Galway,  Limerick  and  Waterford  lost  one  member 
each,  while  DubUn  and  Belfast  were  respectively  divided  into 
four  divisions,  each  returning  one  member.  As  a  result  of  these 
changes  85  members  now  represent  the  counties,  16  the  boroughs, 
and  3  Dublin  University— a  total  of  103.  The  total  number 
of  electors  (exclusive  of  Dublin  University)  in  1906  was  686,661 ; 
II 3,595  for  the  boroughs  and  573,066  for  the  counties.  Ireland 
is  represented  in  the  House  of  Lords  by  28  temporal  peers 
elected  for  life  from  among  the  Irish  peers. 

Local  Gctemment. — Irish  local  government  was  cntirdy  re- 
modelled by  the  Local  Government  (Ireland)  Act  1898,  which  con- 
ferred on  Ireland  the  same  system  and  measure  of  self-government 
enjoyed  by  Great  Britain.  The  administrative  and  fiscal  duties 
previously  eMrcised  by  the  grand  jury  in  each  county  were 
transferred  to  a  county  council,  new  administrative  counties 
being  formed  for  the  purposes  of  the  act,  in  some  cases  by  the 
alteration  of  existing  boundaries.  To  the  county  councils  were 
also  assigned  the  power  of  assessing  and  levying  the  poor  rate 
in  rural  districts,  the  management  of  lunatic  asylums,  and  the 


administratioii  of  cettaia  acts  such  as  the  Ezploshpcs  Act,  the 
Technical  Education  Act  and  the  Diseases  ci  Anxoab  Acl 
Subordinate  district  councils,  urban  and  rural,  wcte  also  otah- 
lished  as  in  England  and  Sootland  to  manage  the  varioas  \0c2l 
areas  within  each  county.  The  provisions  made  for  the  aitr.r- 
stration  of  the  Poor  Law  by  the  act  under  oonsidetatioA  are  \cj 
complicated,  but  roughly  it  may  be  said  that  it  was  handed  cts 
to  these  new  subordinate  locsl  bodies.  Siz  towns — jyJL^ 
BelUst,  Cork,  Limerick,  Londoodeny  and  Watcxford— «c-v 
constituted  county  boroughs  govaned  by  trparate  oocr-j 
councils;  and  five  boroui^ia — Kilkrnny,  SUgo,  ChwinH,  Drogbr  j;a 
and  Wexford — retained  their  f onner  oorpoimtions.  The  a:: 
provides  facilities  fM*  the  conversion  into  urban  disfntt*  of  ; • 
towns  having  town  commisiBtoners  mbt>  aie  not  saniuxy 
authorities  and  (2)  non-munidpal  towns  with  pnpulatinns  of 
over  1 500  and  cntitkd  to  petition  for  town  oommisBoaera. 

Justice, — ^The  Suprane  Court  of  Judicature  is  ojustimicd  as 
follows:  the  court  of  appeal,  iriiidi  consisu  of  the  feed  chanoel^'. 
the  lord  chief  justice,  and  the  master  of  the  roDs  and  the  ci  :i 
baron  of  the  exchequer  as  ex-cjficw  members,  and  two  I^rii 
justices  of  appeal;  and  the  U^  court  of  justice  vhkh  iackia 
(i)  the  chancery  division,  composed  of  the  lord  chancxOor.  :ie 
master  of  the  rolls  and  two  justices,  (2)  the  king's  bench  dh-s.^ 
composed  of  the  lord  chief  justice,  the  chief  baron  of  thecxcfarc.r 
and  eight  justices,  and  (3)  the  land  commissions  with  two  ju^.  ^' 
commissioners.  At  the  first  vacancy  the  title  and  rank  of  rr.jr 
baron  of  the  exchequer  will  be  abolished  and  the  office  ted.:.*! 
to  a  puisne  judge^p.  By  the  County  Officers  and  Cb.-j 
(Ireland)  Act  1877,  it  was  provided  that  the  chairmen  of  qaartcr 
sessions  should  be  called  "  county  court  judges  and  chairaes 
of  quarto*  sessions  "  and  that  their  number  shoold  be  rec.-rd 
to  twenty-one,  which  was  to  indude  the  wrwAi^  q|  i>i^  .t. 
Belfast,  Cork,  Londonderry  and  Galway.  At  the  same  t.r^ 
the  jurisdiction  of  the  county  courts  was  laisdy  rwrrp*:. 
There  are  66  resident  (stipendiary)  magistntcs,  and  loor  pu-a 
mag^trates  in  Dublin. 

pake.— Tht  Royal  Irish  Cbostabulaiy  were  cstahEsI^si 
in  1822  and  consisted  at  first  of  5000  men  under  an  in^eacr- 
general  for  each  of  the  four  provinces.  In  1836  the  entire  i^x 
was  amalgamated  under  one  inspector-generaL  The  iorx  i: 
I»esent  consists  of  about  10,000  men  of  all  ranks,  and  cssts  c  .9 
£1,300,000  a  year.  Dublin  has  a  separate  aetrapolkan  ftA.je 
force. 

Crime. — The  following  taUe  shows  the  mnnbcr  of  pesss 
committed  for  trial,  convicted  and  acquitted  in  Irebnd  a 
1886,  1891,  1900  and  1905: — 


Year. 

Committed. 

Convicted. 

AcqaittoL 

1886 
1891 
1900 
1905 

3.OZ8 

3.1 12 
1.682 
2.060 

1,619 

lr2S5 

1.087 
IJ67 

1386 
669 

417 

Of  the  1367  convicted  in  190S.  375  were  charged  witk  of;* 


against  the  peraoo,  205  with  oOcnccs  against  property 
545  with  offences  against  property  withoat  violnce.  52 
ous  injury  to  property,  44  with  forgery  and  offewcea 
currency,  and  146  with  other  offences.    In  1904.  81.773  c&««  ■• 
drunkenness  were  brooght  before  Irtdi  nagiacrates  as  caK;:^.^' . 
with  227403  in  England  and  43.580  ia  Srorland 

Poor  Law. — ^The  following  table  gives  the  nnmbcrs  ia  lecrr' 
of  indoor  and  ootdow  relief  (exclusive  of  pftiww  in  msdsu  rs 
for  the  blind,  deaf  and  dumb,  and  for  idSots  and  iaabecle  3 
the  yean  1902-1905,  together  with  the  totnl  cxpendkase  ^ 
relief  of  the  poor: — 


Year. 

Aggrente  number  relieved 
Ottring  the  year. 

1 
Total  AsMl 

Indoor. 

Outdoor. 

ToeaL 

1902 
1903 
1904 
1905 

3634«3 

390,047 
434.l«7 

105^1 
99.150 
98.607 

"4.697 

468.984 

4S65J 
558.814 

£1^0x6.691 
9»6joi 
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Tbe  average  daily  number  in  recdpt  of  relief  of  all  kindi  (except 
mtdoor  reiici)  during  the  aame  yean  was  as  follows:  1909,  41,163; 
1903.  43.600;  1904,  4^711  1905,  ^,911.  The  peroenuge  of 
ndoor  paupers  to  the  estunated  population  in  1905  was  IKX). 

CoHgesUd  DistnOs  Bmi^— This  body  was  constituted  by  the 
Purchase  of  Land  Act  1891,  and  is  composed  of  the  chief 
lecretaiy,  a  member  of  the  Land  Commission  and  five  other 
nemben.  A  considerable  sum  of  money  was  placed  at  its 
lisposal  for  carrying  out  the  objects  for  which  it  was  created. 
[t  was  provided  tliat  where  more  than  90%  of  the  population 
>f  a  county  Ovcd  in  electoral  divisions  of  which  the  total  rateable 
ralue,  when  divided  by  the  number  of  the  population,  gave  a 
»um  of  less  than  £1,  los.  for  each  individual,  these  divisions 
thould,  for  the  purposes  of  the  act,  form  a  separate  county,  called 
i  congested  districts  county,  and  should  be  subject  to  the  opera- 
ions  of  the  board.  In  order  to  improve  the  condition  of  affairs 
n  congested  districts,  the  board  was  empowered  (i)  to  amal- 
gamate small  holdings  either  by  directly  aiding  migration  or 
rmigration  of  occupiers,  or  by  recommending  the  Land  Commis- 
>ion  to  facilitate  amalgamation,  and  (a)  generally  to  aid  and 
levelop  out  of  its  resources  agriculture,  forestry,  the  breeding 
>f  live-stock,  weaving,  spinning,  fishing  and  any  other  suitable 
ndustries.  Further  provisions  regulating  the  operations  of 
:unds  of  the  board  were  enacted  in  1893,  1896,  1899  and  1903; 
ind  by  its  constituting  act  the  Department  of  Agriculture  was 
*mpowcred  to  exerdse,  at  the  request  of  the  boud,  any  of  its 
jwwets  and  duties  in  congested  districts. 

RdigioH.—Tbt  great  majority  of  the  Irish  people  belong 
:o  the  Roman  Catholic  Church.  In  1891  the  Roman  Catholics 
lumbered  3i547»307  or  7$%  of  the  total  population,  and  in 
iQoi  they  numbered  3,308,661  or  74%.  The  adherents  of  the 
Church  of  Ireland  come  next  in  number  (581,089  in  1901  or  23% 
>f  the  population),  then  the  Presbyterians  (443,276  in  2901  or 
[o%  of  the  population),  the  only  other  denomination  with  a 
:onsidcrable  number  of  members  being  the  Methodists  (6a,oo6 
in  1 901).  As  the  result  of  emigration,  which  drains  the  Roman 
Catholic  portion  of  the  population  more  than  any  other,  the 
Roman  Catholics  show  a  Larger  proportional  decline  in  numbers 
:han  the  Protestants;  for  example,  between  1891  and  1901  the 
Roman  (^thotics  decreased  by  over  6%,  the  Church  of  Ireland 
3y  a  little  over  3%*  the  Presbyterians  by  less  than  1%,  while 
ibe  Methodists  aaually  increased  by  some  11%.  The  only 
bounties  in  which  the  Protestant  religion  predominates  are 
Antrim,  Down,  Armagh  and  Londonderry. 

The  Roman  Catholic  Chureh  b  governed  in  Irdand  by  4afdi- 
si&hops,  whose  sees  are  in  Armagh,  DublinjCashd  and  Tuam, 
ind  33  bishops,  all  nominated  bjr  the  pope.  The  episcopal  emolu- 
ncnts  arise  from  the  mensal  parishes,  thie  incumbency  of  which  is 
TUined  by  the  bishops,  from  licences  and  from  an  annual  contri- 
bution, varying  in  amount,  paid  by  the  cteigy  of  the  diocese.  The 
:krgy  arc  supported  by  lees  and  the  voluntary  contributions  of 
heir  flocks.  At  the  census  of  1901  there  were  1084  parishes,  and 
he  cicfgy  numbered  3711.  In  additicm  to  the  secular  clergy  there 
in  several  communities  of  regular  priests  icattcred  over  the  countiy , 
ninistering  in  their  own  churches  but  without  parochial  juns- 
liction.  There  are  also  numerous  monasteries  and  convents,  a 
arge  number  of  which  are  devoted  to  educational  purposes.  The 
^rcut  majority  of  the  secular  clergy  are  educated  at  Maynooth 
.ollcge  (see  below). 

The  Protestants  of  Ireland  bcbng  mainly  to  the  (Hiurch  of  Ireland 
episcopalian)  and  the  Presbyterian  Church.    (For  the  former  see 

IBELAND.  CHUKCR  OP). 

The  Presbyterian  Church,  whose  adherents  are  found  princtpally 
n  UUter  and  are  the  descendants  of  Scotch  settlcn,  was  originally 
brmcd  in  the  middle  of  the  17th  century,  and  in  1840  a  reunion 
:00k  place  of  the  two  divisions  mto  which  the  Church  had  formerly 
icparated.  The  governing  body  is  the  General  Assembly,  consisting 
>f  mintstcn  and^  laymen.  In  1906  there  were  569  congregations, 
krrangcd  under  36  presbyteries,  with  647  ministers.  The  ministers 
trv  supported  by  a  sustentation  fund  formed  of  voluntary  con- 
ributions.  the  rents  of  seats  and  pews,  and  the  proceeds  of  the 
;ommuution  of  the  Resium  Donum  made  by  the  commissionen 
inder  the  Irish  Church  Act  i860.  Two  colleges  are  connected  with 
he  denomination,  the  Oneral  Assembly's  College,  Belfast,  and  the 
Ifagee  College.  Londonderry.  In  1881  the  faculty  of  the  Belfast 
:oiiege  and  the  theological  professors  of  the  Magee  C^lege  were 
neorporatcd  and  constituted  as  a  faculty  with  the  power  of  granting 
kgrees  in  divinity. 

The  Methodist  Church  lo  Ireland  was  formed  In  1878  by  the 
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Union  of  the  Wedeyan  with  the  Primitive  Wesleyan  Methodists. 
The  number  of  ministers  is  over  250. 

EdMcaiian. — ^The  following  table  shows  that  the  proportion  per 
cent  of  the  total  population  of  five  yean  old  and  upwards  able  to 
read  and  wrire  has  been  steadily  rising  since  1861  :^ 


Readand write  ^  t 
Read  only  .... 
Neither  read  nor  write 


Proportion  per  cent. 


1861. 


41 
20 

39 


1871. 


49 
17 
33 


1881. 


16 

as 


1891. 


71 
II 
18 


1901. 


79 

7 

14 


Further  details  on  the  same  subject,  aoooiding  to  provinces  and 
religious  denominations  in  1901,  are  subjoined: — 


M^l^BvCa « 

Mimttr. 

Ublcr. 

a»»«ki. 

Roman  Catholics— 

Read  and  write    *    •     . 

80 

80 

70 

7a 

Readonly       .     v     .    ^ 

5 

II 

Neither  read  nor  write    . 

13 

15 

19 

at 

Protestant  Episcopalians— 

Read  and  write    .     .     . 

95 

95 

81 

93 

Readonly       .     «     .     . 

3 

9 

Neither  read  nor  write   . 

3 

10 

Presbyterians- 

Read  and  write    •     *    % 

97 

96 

88 

9S 

Readonly       .     •     .     . 

a 

7 

Neither  read  nor  write   • 

a 

5 

Methodist»- 

Rcadandwrita    h    %    . 

97 

97 

90 

96 

Readonly       .    «    ,    « 

I 

5 

Neither  read  nor  write   . 

a 

5 

Others- 

Read  and  write    •     .    . 

91 

91 

90 

94 

Readonly       .... 

a 

(S 

Neither  read  nor  write   . 

7 

4 

Total- 

Read  and  write   ^    *     . 

•i 

81 

79 

7a 

Readonly       .     .      *   ., 

5 

9 

Neither  read  nor  write   . 

II 

14 

la 

ai 

Languagt. — ^The  number  of  persons  who  speak  Irish  only  continues 
to  decrease.  In  1881  they  numbered  64,167;  in  1891  r  38,19a: 
and  in  1901,  20,953.  If  to  those  who  spoke  Irish  only  are  added 
the  persons  who  couki  speak  both  Irish  and  English,  the  total 
number  who  could  speak  Irish  in  15^1  was  641,14a  or  about 
14%  of  the  popuUtion.  The  purely  fosh-speaking  popuUtkm  is 
to  be  found  pnndpally  in  the  province  of  Connaught.  where  in 
1901  they  numbered  over  ia,ooo.  The  efforts  of  the  Gaelic  League, 
founded  to  encourage  the  study  of  Gaelk  literature  and  the  Irish 
language,  produced  results  seen  in  the  census  returns  for  1901, 
which  showed  that  the  pupils  learning  Irish  had  very  largely  in- 
creased as  compared  with  1891. 

The  univeisity  of  Dublin  (^.t.),  which  is  for  practical  purposes 
identical  with  Trinity  (College,  Dublin,  was  incorporated  in  1591. 
The  government  is  in  the  hands  of  a  board  consisting  iM, 
of  the  provost  and  the  senior  fellows,  assisted  by 
a  coundl  in  the  eleaion  of  professors  and  in  the  f^ 
regulation  of  studies.  The  coundl  is  composed  of  the  "^ 
provost  (and,  in  his  absence,  the  vice-provost)  and  elected 
members.  There  is  also  a  senate,  composed  of  the  chanceUor 
or  vice-chancdior  and  all  doctors  and  masters  who  have  kept 
their  names  on  the  books  of  Trinity  College.  Religious  tests  were 
abolished  in  1873,  and  the  univeisity  »  now  open  to  all;  but,  as 
a  matter  of  fact,  *the  vast  majority  of  the  students,  even  since 
the  abolition  of  tests,  have  always  bek>nged  to  the  Church  of 
Irdand,  and  the  divinity  school  is  purely  ProtestanL 

In  pursuance  of  the  University  Education  (Ireland)  Act  1879, 
the  Ch>een*s  Univeisity  in  Ireluid  was  supencded  in  i88a  by 
the  Royal  Univeisity  of  Ireland,  it  being  provided  that  the 
graduates  and  students  of  the  former  shotdd  have  simiUr  rank 
in  the  new  university.  The  government  of  the  Royal  Univeruty 
was  vested  in  a  senate  conststing  of  a  chanceUor  and  senators, 
with  power  to  grant  all  such  d^rces  as  could  be  conferred  by 
any  univeisity  in  the  United  Kingdom,  except  in  theok)gy. 
Female  students  had  exactly  the  same  riiiits  as  male  students. 
The  univeisity  was  slmjriy  an  examining  body,  no  reudence  in 
any  college  nor  attendance  at  lectures  being  obligatoiy.    All 
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appointments  to  the  senate  and  to  fdlowslups  vmt  made  on  tlie 
principle  that  one  half  of  those  appointed  should  be  Roman 
Catholics  and  the  other  half  Protestants;  and  in  such  subjects 
as  history  and  philosophy  there  were  two  courses  of  study  pie- 
scribed,  one  for  Roman  Catholics  and  the  other  for  Protestants. 
In  1905  the  number  who  matriculated  was  947,  of  whom  318 
were  females,  and  the  number  of  students  who  passed  the 
academic  examinations  was  a  190.  The  university  buildings 
axe  in  Dublin  and  the  fellows  were  mostly  professors  in  the  various 
colleges  whose  students  were  undergraduates. 

The  three  Queen's  Colleges,  at  Belfast,  Cork  and  Galway,  were 
founcted  in  1849  and  until  x88a  formed  the  Queen's  University. 
Their  curriculum  comprised  all  the  usual  courses  of  instruction, 
except  theology.  They  were  open  to  all  denominations,  but, 
as  might  be  expected,  the  Belfast  college  (dissolved  under  the 
Irish  Universities  Act  1908;  see  below)  was  almost  entirely 
Protestant.  Its  situation  in  a  great  industrial  centre  also  made 
it  the  most  important  and  flourishing  of  the  three,  its  students 
numbering  over  400.  It  possessed  an  excellent  medical  school, 
which  was  largely  increased  owing  to  private  benefactions. 

The  Irish  Universities  Act  1908  provided  for  the  foundation 
of  two  new  universities,  having  their  seats  respectively  at 
Dublin  and  at  Belfast.  The  Royal  University  of  Ireland  at 
Dublin  and  the  Queen's  College,  Bdfast,  were  dissolved.  Pro- 
vision was  made  for  a  new  coUege  to  be  founded  at  Dublin. 
This  college  and  the  existing  Queen's  Colleges  at  Cork  and  Galway 
were  made  constituent  colleges  of  the  new  university  at  DubliiL 
Letters  patent  dated  December  2,  1908,  granted  charters  to 
these  foundations  under  the  titles  of  the  National  University 
of  Ireland  (Dublin),  the  Queen's  University  of  Belfast  and  the 
University  Colleges  of  Dublin,  Cork  and  Galway.  It  was  pro- 
vided by  the  act  that  no  test  of  religious  belief  should  be  imposed 
on  any  person  as  a  condition  of  his  holding  any  portion  in 
any  foundation  under  the  act.  A  body  of  commissioners 
was  appointed  for  each  of  the  new  foundations  to  draw  up 
statutes  for  its  government;  and  for  the  purpose  of  dealing 
with  any  matter  calling  for  joLut  action,  a  joint  commission, 
half  from  each  of  the  above  commissions,  was  established. 
Regulations  as  to  grantSrin-aid  were  made  by  the  act,  with  the 
stipulation  that  no  sum  from  them  should  be  devoted  to  the 
provision  or  maintenance  of  any  building,  or  tutorial  or  other 
office,  for  religious  purposes,  though  private  benefaction  for 
such  purposes  is  not  prohibited.  Provisions  were  also  made  as 
to  the  transfer  of  graduates  and  students,  so  that  they  might 
occupy  under  the  new  r6^me  positions  equivalent  to  those 
which  they  occupied  previously,  in  respect  both  of  degrees 
and  the  keeping  of  terms.  The  commissbners  were  directed 
to  work  out  schemes  for  the  employment  of  officers  already 
employed  in  the  institutions  affected  by  the  new  arrange- 
ments, and  for  the  compensation  of  those  whose  employment 
could  not  be  continued.  A  committee  of  the  privy  council 
in  Ireland  was  appointed,  to  be  styled  the  Irish  Universities 
Committee. 

The  Roman  Catholic  University  College  in  Dublin  may  be 
described  as  a  survival  of  the  Roman  Catholic  University,  a 
volunUry  institution  founded  in  1854.  In  1882  the  Roman 
Catholic  bishops  placed  the  buildings  belonging  to  the  university 
under  the  control  and  direction  of  the  archbishop  of  Dublin, 
who  undertook  to  maintain  a  college  in  which  education  would 
be  given  according  to  the  regulations  of  the  Royal  University. 
In  1883  the  direction  of  the  coUege  was  entrusted  to  the  Jesuits. 
Although  the  college  receives  no  grant  from  public  funds,  it  has 
proved  very  successful  and  attracts  a  considerable  number  of 
students,  the  great  majority  of  whom  bebng  to  the  Church  of 
Rome. 

The  Royal  College  of  Science  was  established  in  Dublin  in 
1867  under  the  authority  of  the  Sdence  and  Art  Department, 
London.  Its  object  is  to  supply  a  complete  course  of  instruction 
in  science  as  applicable  to  the  industrial  arts.  In  1900  the  college 
was  transferred  from  the  Science  and  Art  Department  to  the 
Department  of  Agriculture  and  Technical  Instruction. 

Maynooth  (9.9.)  College  was  founded  by  an  Irish  act  of 
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parliament  in  1795  for  the  txainiog  of  Roman  CathnRr 

for  the  Irish  priesthood.   By  an  act  of  1844  it  was 

endowed  by  a  grant  from  the  owstdidated  fund  of 

a  year.    This  grant  was  withdrawn  by  the  Irish 

1869,  the  ooU^e  receiving  as  compcosation  a  lump 

£372,000.    The  avenge  number  ol  students  cBteriag 

is  about  zoa 

There  are  two  Presbyterian  ooiOega,  the  Genera!  Aaeaktfi 

CoUege  at  Belfast,  whidi  is  pnrdy  theological,  and  the  Mifee 

CoUege,  Londonderry,  whidi  has  Utenry,  srimHfir  and  tfae»> 

logical  courses.    In  1881  the  Aaaembly'a  College  and  the  thes- 

logical  professors  of  Magee  Odlege  were  constitttted  a  bakj 

with  power  to  grant  degrete  in  divinity. 

In  addition  to  the  foregotqg,  seven  Roman  CatboBc  ia^dta6am 
were  ranked  as  colleges  in  the  census  of  1901  >— All  Haflows  (Dr^ 
coodra),  Holycross  Taoaliffe),  Univenity  CoBcee  (Bbcfcrock).  Si 
Patrick's  (Cariow),  St  Kferan**  (KiUkeony).  Sc  &nida»'s  (Tsb- 
mon)  and  St  Patrick's  (Thuries).    In  1901  the  aggregate  aaEfatr 

returned  as  under  the  bc^ 

be  dan 

SOBOOS^ 
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of  students  was  715,  of  whom  209 
of  divinity. 

As  regards  secoodaryschoob  a  broad  diwrinrtSon 
according  to  religion.   The  Roman  Catholics  have 
Bchoob  under  religioiis  orders,  monastic  and 
schools,  and  Christian  Brothers'  schools,  which 
attended,  accordii^  to  the  census  returns  in  1901.  by 
pupils,  male  and  female.  On  the  other  hand  are  the  < 
which  are  almost  exdunvely  Protestant  in  their  govi 

this  heading  may  be  included  royal  and  diocrsan  sd  ^ 

upon  the  foundation  of  Erasmus  Smith,  and  otheis  privately  cadawid 
In  iQoi  these  sdioob  numbered  55  and  had  an  anendance  of  abSj 
pupils.  To  these  must  be  addra  varioos  private  eataliGafcaaai» 
which  in  the  same  year  had  over  8000  papQs,  mainly  PretescasCL 
Dealiiw  with  these  secondary  schools  as  a  whole  the  oenns  df  1901 
gives  figures  as  to  the  number  of  pupils  engaged  upon  vhst  Ae 
commissioners  call  the  "  higher  stodies,**  «'.«.  stiraies  iiwohiai 
instruction  in  at  least  one  foreign  language.  In  1881  dw  ■0^0 
of  such  pupUs  was  18,657:  in  i89r,  23,^84;  and  in  1901,  sAjM- 
of  whom  17,103  were  males  and  ir,38i  females,  divided 
among  the  different  reUnona — Roman  Catholics  18,248, 1 
Epiacoralians  5669,  Presbyterians  3011,  Mechodista  760^  asd ' 
567.  This  increase  in  the  number  of  pupib  engaged  in  the  ! 
studies  is  probably  due  to  a  large  extent  to  tbe  ■^**— — >  fisr  dr 
encouragement  of  intermediate  education  which  was  establiihed  ^ 
act  of  parliament  in  183^9.  A  sum  of  £i,ooo,ooo»  pan  of  the  liaa 
Church  suridus,  was  amgned  by  that  act  for  the  praaBocion  of  ekr 
intermediate  secular  education  of  boys  and  gtris  m  Ireland.  Tk 
adrainisttation  of  this  fund  was  entrusted  to  a  bonid  of  cst> 
missbners,  who  were  to  apfdy  its  revenue  for  the  purjjuaes  d  tihr 
act  (1}  by  carrying  on  a  system  of  public  cxaminatmns,  {2  t<f 
awarding  exhibitions,  prises  and  certiScates  to  srndwua^  aad  j 
by  the  payment  of  results  fees  to  the  manager  of  achooh.  M 
amending  act  was  paswd  in  1900  and  the  examinatioos  are  aoa  hr<! 
under  rules  made  in  virtue  of  that  act.  The  nniaber  of  stndeaei  «kc 
presented  themselves  for  examination  in  1905  was  9677:  ck 
amount  expended  in  exhibitions  and  prises  was  £B5|6;  and  t&t 
etants  to  schools  amounted  to  over  £50,000.  The  enanunabont  «ck 
held  at  259  centres  in  99  different  localities. 

Primary  education  in  Ireland  b  under  the  geneinl  cnntnl  cf  cfac 
commissioners  of  national  education,  who  were  first  crested  r. 
1831  to  take  the  place  of  the  society  for  the  cdocatiDn  of  the  pocr 
and  incorporated  in  1845.  In  the  year  of  their  inooraontiue  x^ 
schools  under  the  control  of  the  comnusaioners  nimKKred  342s. 
with  433,844  pupils,  and  the  amount  of  the  parfiaaentarr  gno 
was  £75.000:  whUe  in  1905  there  were  8659  schools,  with  TSTT^ 
pupils,  and  the  grant  was  almost  £1,400,000.  Of  thepnpaBarte!^:^ 
m  the  latter  year,  74%  were  Roman  Catholics,  ia%  PtcftKUs: 
Episcopalians  and  11%  Presbyterians.  Tbe  Thooh  nadtr  tkt 
commissioners  include  national  schoobproper,  model  and  wociK-ue 
schoob  and  a  number  of  monastic  and  convent  scboola.  The  I'a* 
Education  Act  of  1899  provided  that  the  parents  of  ihadhin  d  mx 
less  than  6  nor  more  than  14  yean  of  m 
attend  schod  in  the  absence  01  reasonable 
days  in  the  year  in  municipal  boroughs  and  in 
under  commissioners;  and  provisions  were  made  for  thejparts:  =* 
total  abdition  of  fees  ia  specified  drcumstancea,  for  a  naifisffi'r^- 
schod  grant  in  lieu  of  abolished  school  fees,  and  lor  the  ■i^inTi- 
tion  of  the  salaries  of  the  national  teachers. 

There  are  5  reformatory  schools.  3  for  boys  and  a  for  n^  *^  ** 
Industrial  schoob,  %  Protestant  and  63  Roman  CatboBc 

By  the  constituting  act  of  1890  the  control  of  tcdinical 
in  Ireland  was  handed  over  to  the  Department  of  Agria 
Technical  Instruction  and  now  forms  an  important  part 
of  its  work.  The  annual  sum  of  £55,000  was  allocated 
for  the  purpose,  and  thb  b  augmented  in  varions  ways,  g^ 
The  department  has  devoted  itself  to  (1)  premotinn  m- 
atructkm  in  experimental  sdenoe.  drawing.  Banoal  iMirwedan  v^ 
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dooMttic  eoofioay  in  day  nooodary  ichoob,  (3)  Mpplviiv  funds  to 
country  and  urban  authorities  for  the  organuatioo  of  tcnenm  for 
technical  imtniction  in  non-agricultural  tubjecta— these  wbjects 
cmbndng  not  only  preparation  for  the  highly  oiganiaed  industries 
but  the  tesching  of  sucn  rural  industries  as  basket-maldng,  (3)  the 
training  of  teachers  by  dasaes  held  at  various  oentrn,  (4) 
the  provtHon  of  central  institutions,  and  (5)  the  awarding  of 
■cbottiships. 

Rg9enM»  and  BxpemdUure. — The  early  statistics  as  to  revenue 

and  expenditure  in  Ireland  are  very  fragmentary  and  afford 

little  possibility  of  comparison.     During  the  first  15  years 

of  Etiabeth's  reign  the  expenses  of  Irehmd,  chiefly  on  account 

of  wan,  amounted,  according  to  Sir  James  Ware's  estimate,  to 

over  £490,000,  while  the  revenue  is  put  by  some  writers  at 

£8000  per  annum  and  by  othev  at  less.   In  the  reign  of  James  I. 

the  customs  increased  from  £50  to  over  £9000;  but  although 

be  obtained  from  various  sources  about  £10,000  a  year  and  a 

considerable  sum  abo  accrued  from  the  plantation  of  Ulster, 

the  revenue  is  supposed  to  have  fallen  short  of  the  expenditure 

by  about  £16,000  a  year.    During  the  leign  of  Charies  L  the 

customs  increased  fourfdd  in  value,  but  it  was  found  necessary 

to  raise  £130,000  by  yearly  subsidies.    According  to  the  report 

of  the  committee  appointed  by  Cromwell  to  investigate  the 

finandal  condition  of  Ireland,  the  revenue  in  1^54  was  £197,304 

and  the  expenditure  £630,814.    At  the  Restoration  Out  Irish 

parliament  granted  an  hereditaiy  revenue  to  the  king,  an  exdse 

for  the  maintenance  of  the  army,  a  subsidy  of  tonnage  and 

poundage  for  the  navy,  and  a  tax  on  hearths  in  Iwu  of  feudal 

burdens.    "  Additional  duties  "  were  granted  shortly  after  the 

Revolution.    "Appropriate  duties"  were  imposed  at  different 

periods;  stamp  duties  were  first  granted  in  1773,  and  the  post 

office  first  became  a  source  of  revenue  in  1783.    In  1706  the 

hereditary  revenue   with   additional    duties    produced   over 

X394/WO. 

Returns  of  the  ordinary  revenue  were  first  presented  to  the 
Irish  parliament  in  173a  From  special  returns  to  parliament  the 
following  table  shows  net  income  and  expenditure  over  a  series  of 
years  up  to  1868: — 


Year. 

Income. 

Expenditure. 

1731 

£405.000 

£407.000 

1701 

441.000 

441.000 

571,000 

773.000 

1781 
1800 

739,000 
3,017.757 

1.015.000 
6.615,000 

1834 

3,814.000 

3,439.800 

1850 
i860 

4433.000 
7.851.000 

4.130,000 
0431.000 

6.631,000 

1868 

6,176.000 

The  aunoont  of  imperial  revenue  collected  and  csnended  tn  Irdand 
inder  various  heads  for  the  five  years  1903-1906  appears  in  the 
oUowing  tables  ^— 


Subtractini[  in  each  year  the  total  expenditure  from  the  estimated 
true  revenue  it  would  appear  from  the  foregoing  table  that  Irebmd 
contributed  to  imperial  services  in  the  years  under  consideration  the 
following  sums:  £3,570,000,  £3,853.000,  £3,300,500,  £3,186,500 
and  £1,811.500. 

The  finandal  relations  between  Great  Britain  and  Ireland 
have  long  been  a  nibject  of  controversy,  and  in  1894  a  royal 
commission  was  appointed  to  consider  them,  which  presented 
its  report  in  1896.  The  commissioners,  though  differing  on 
seversl  points,  were  practically  agreed  on  the  following  five 
condu^ns:  (i)  that  Great  Britain  and  Irdand  must,  for  the 
purposes  of  a  financial  inquiry,  be  considered  as  separate  entities; 
(3)  that  the  Act  of  Union  imposed  upon  Ireland  a  burden  which, 
as  events  showed,  she  was  unable  to  bear;  (3)  that  the  increase 
of  taxation  laid  upon  Ireland  between  1853  and  i860  was  not 
justified  by  the  then  existing  circumstances;  (4)  that  identity 
of  rates  crff  taxation  did  not  necessarily  involve  equality  of 
burden;  (5)  that,  while  the  actual  tax  revenue  of  Ireland  was 
about  one-deventh  of  that  of  Great  Britain,  the  relative  taxable 
capadty  of  Ireland  was  very  much  smaller,  and  was  not  estimated 
by  any  of  the  commissioners  as  exceeding  one-twentieth.  This 
report  furnished  the  material  for  much  controversy,  but  little 
praaical  outcome;  it  was  avowedly  based  on  the  consideration 
of  Ireland  as  a  separate  country,  and  was  therefore  inconsistent 
with  the  prindples  of  Unionism. 

The  public  debt  of  Ireland  amounted  to  over  £134,000,000  in 
181 7,  in  which  year  it  was  consolidated  with  the  British  national 
debL 

Local  rosa/tm.— The  Local  Government  (Ireland)  Act  1808 
effected  considerable  changes  in  local  finance.  The  fiscal  duties 
of  the  grand  jury  were  abolished,  and  the  county  coundl  which 
took  the  place  of  the  grand  jury  for  both  fiscal  and  administrative 
purposes  was  given  three  sources  of  revenue:  (1)  the  agricultural 
grant,  (3)  the  licence  duties  and  other  imperial  grants,  and  (3) 
the  poor  rate.  These  may  be  considered  separatav.  (1)  It  was 
provided  that  the  Local  Covemment  Board  shoula  ascertain  the 
amount  of  countv  cess  and  poor  rate  levied  off  agricultural  land  in 
Ireland  during  toe  year  enoing  (as  regards  the  poor  rate)  on  the 
39th  of  September,  and  (as  regards  the  county  cess)  on  the  3ist  of 
June  1897;  and  that  half  this  amount,  to  be  called  the  agricultural 
grant,  should  be  paid  annually  without  any  variation  from  the 
original  sum  out  of  the  oonsdidated  fund  to  a  local  taxation  account. 
The  amount  of  the  agricultural  grant  was  ascertained  to  be  over 
£737,000  Elaborate  provisions  were  also  made  in  the  act  for  fixing 
the  proportion  of  the  grant  to  which  each  county  should  be  entitled, 
and  the  lord-lieutenant  was  empowered  to  pay  half-yearly  the 
proixxtion  so  ascertained  to  the  county  coundL  (3)  Bdore  the 
passing  of  the  act  grants  were  made  from  the  imperial  excheouer 
to  the  grand  juries  in  aid  of  the  maintenance  of  lunatics  and  to 
boards  of  guardians  for  medical  and  educational  purposes  and  for 
salaries  under  the  Public  Health  (Ireland)  Act.  In  1897  these 
grants  amounted  to  over  £336,000    Under  the  Local  Government 

in  lieu  tat 


Act  they  ceased,  and 


iereof  itwas 


that  there  should 


be  annually  paid  out  of  the  consolidated  fund  to  the  local  taxation 
account  a  sum  equal  to  the  duties  collected  in  Irdand  on  certain 


Rnenne, 


Year. 

CttitomsL 

Exdse. 

Estate,  ftc. 

Duties  and 

Stamps. 

Property 
and  Income 
Tax. 

Post  Office. 

Miscd- 
laneous. 

Total 
Revenue. 

Estimated 

True 
Revenue. 

1903 
1903 
1904 

1906 

£3,344,000 
2,717  fiOO 

3,545,000 

»^75.ooo 
3,534,000 

£5,833,000 
6,011,000 
5,904.000 

5.50^000 

£1,073.000 

933.000 

1.035.000 

1.016,000 

890,000 

£1.143.000 

1.344.000 

1,038,000 

1,013,000 

983,000 

£933,000 

960,000 

980,000 

1,003,000 

1,043.000 

£149.000 
148,500 
146*500 
150.500 
150.000 

£11.353.000 

13.003,500 

11,646.500 
11.340.500 

II,096ax> 

£9,784.000 

10.305.000 

9.748,500 
9.753.500 
9447.000 

Expendihm, 


Cimtoliditfd 

Voted. 

Local  Taxation  Accounts. 

Total 

Gvil 

Charges. 

Collection 
of  Taxes. 

Post  Office. 

Total 
Expended. 

Estimated 

True 
Revenue. 

Year. 

I/)ail 
Taxation 
Revenue. 

Exchequer 
Revenue. 

Fond. 

f903 
1904 
S9S 

170,000 
166^000 
164.000 

£4.371,000 
4457JOO 
4,569,000 
4.547.000 
4.583.500 

£389,000 
383.000 
370,000 
374.000 
385.000 

£1.055.000 
1,(^.000 
1.059.000 

1. 059.000 

£5,884.000 
4,967.000 
6,174.000 
6,146,000 
6,191.500 

£343.000 
346,000 
348,000 
349/)oo 
345,000 

£1,087.000 
1,140,000 

1.136.000 

1.173.000 
1.199.000 

£7,314.000 
7453.000 
7,5l8,ooo 
7467.000 
7.635.500 

£9,784.000 

10,305,000 

9.784.500 

9.753.500 

9,447,000 
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specified  local  taxation  licences.  In  addition,  it  was  enacted  that 
a  fixed  sum  of  (J9jooo  should  be  foctbooming  annually  from  the 
consolidated  fund.  (3)  The  county  cess  was  abolished,  and  the 
county  coundb  were  empowered  to  levy  a  ungle  rate  for  the  rural 
districts  and  unions,  called  by  the  name  of  poor  rate,  for  all  the 
purposes  of  the  act.  This  rate  b  made  upon  the  occupier  and  not 
upon  the  landlord,  and  the  occupier  is  not  entitled,  save  in  a  few 
specified  cases,  to  deduct  any  of  the  rate  from  his  rent.  For  the  year 
ending  the  31st  of  March  1905,  the  total  recdpts  of  the  Irish  county 
councus,  exclusive  of  the  county  boroughs,  were  £^j^6^,2gS  and 
their  total  expenditure  was  £2,959.961,  the  two  chief  items  of 
expenditure  being  "Union  Charges"  £1.002,620  and  "Road 
Expenditure  "  £779,174*  During  the  same  period  the  total  oeoeipts 
from  local  taxation  m  Ireland  amounted  to  £4,013,303,  and  the 
amount  granted  from  imperial  sources  in  aid  oTlocai  taxation  was 
£1,781,143. 

Loans. — ^The  total  amount  issued  on  loan,  exclunve  of  dosed 
sources,  by  the  Commissioners  of  Public  Works,  up  to  the  31st 
of  March  1906,  was  £26,946,3^)3,  oi  which  £15,221,913  had  been 
repaid  to  the  excheauer  as  principal  and  £9,011,506  as  interest, 
and  £1,609,694  had  been  remitted.  Of  the  sums  advanced,  about 
£5,500,000  was  under  the  Improvement  of  Lands  Acts,  ncari^ 


£3,«)o,ooo  under  the  Public  Health  Acts,  over  Ixfioofioo  for  lunatic 
asylums,  and  over  £3,000,000  under  the  variousXabourcrs  Acts. 

Baukiug. — The  Bank  of  Ireland  was  established  in  Dublin  in 
178^  with  a  capiul  of  £600,000,  which  was  afterwards  enlar|(ed  at 
.vanous  times,  and  on  the  renewal  of  its  charter  in  1821  it  was 
increased  to  £3,000,000.  It  holds  in  Ireland  a  position  corresponding 
to  the  Bank  of  England  in  England.  There  are  eight  other  joint* 
stock  banks  in  Ireland.  Including  the  Bank  of  Ireland,  their  sub- 
scribed capital  amounts  to  £26,349,230  and  their  paid-up  capital  to 
£7,309,230.  The  authorized  note  circulation  u  £6.354494  <^i*d 
the  actual  note  circulation  in  June  1906  was  £6,310,243,  two  of 
the  banks  not  being  banks  of  issue.  The  deposits  in  thie  joint-stock 
banks  amounted  in  1880  to  £29,350,000;  in  1890  to  ^33,061 /xo; 


in  iQoo  to  £40,287,000;  and  in  1906  to  £45,842,ooa  The  depoats 
in  tne  Post  Office  Savings  Banks  rose  from  £1481,000  in  1880  to 
£i04<m,ooo  in  1906,  and  the  dcpouts  in  Trustee  Savings  Banks 
from  i^,ioo,i65  in  1880  to  JC2488.740  in  1905. 

Naiumal  Wealth. — ^To  amve  at  any  estimate  of  the  national  wealth 
b  exceptionally  difficult  in  the  case  of  Ireland,  since  the  laigest 

Krt  of  its  wealth  b  derived  from  agriculture,  and  many  important 
rtors,  such  as  the  amount  of  capital  invested  in  the  linen  and 
other  industries,  cannot  be  included,  owing  to  their  uncertainty. 
The  following  figures  for  190S-1906  may,  however.  bcjKiven:  valua- 
tion of  lands,  houses,  &c.,  £15466,000;  value  of  principal  crops, 
£35,362,000:  value  of  cattle,  &c.,  £81,508,000;  paid-up  ca|>ital  and 
reserve  funds  of  joint-stock  banks,  £11  {300,000;  deixmu  in  joint- 
stock  and  savings  banks,  £58,791.000;  investments  in  eovemment 
stock,  transferable  at  Bankof  Ireland,  £36.952,000;  paid-up  capital 
and  debentures  of  railway  companies,  £38405,000;  paid-up  capital 
of  tramway  companies,  £2,074,000. 

In  1906  the  net  value  of  property  assessed  to  estate  duty,  &c., 
in  Ireland  was  £16,016,000  as  compared  with  ^06,673,000  in 
England  and  £38451,000  in  Scotland;  and  in  1905  ^e  net  produce 
of  the  income  tax  in  Ireland  was  £983,000,  as  compared  with 
£27423/X)0  in  England  and  £2,888,000  m  Scotland. 

BiBUOGEAPHT. — ^Agilailtiire :  Accounts  of  the  land  s^TMems  of 
Ireland  will  be  found  in  James  Godkin's  Land  War  tn  Ireland 


t 


Iriik  Land  Lam  (1880}.  General  information  will  be  found  in  J.  P. 
Kennedy's  Digest  of  the  evidence  given  before  the  Devon  Com- 
mission (Dublin,  1847-18A8);  the  Report  of  the  Bessboroush 
Commission,  1881,  and  of  the  commission  on  the  agriculture  of  the 
Unitod  Kingdom,  188 1.  The  Department  of  Agriculture  publishes 
several  official  annual  reports,  dealing  very  fully  with  Irish  agri- 
culture. 

Manufactures  and  Commerce:  Discourse  on  the  WooUen  Manu- 
facture  of  Ireland  (1698);  An  Inquiry  into  Ike  Slate  and  Progress  of 
the  Linen  Manufacture  in  Ireland  (Dublin,  1757):  G.  E.  Howanf, 
Treatise  on  Ike  Revenue  of  Ireland  (1776);  John  Hcly  Hutchinson, 
Commercial  Restraints  of  Ireland  (17795;  Lord  Sheffield,  Observations 
on  the  Manufactures,  Trade  and  Present  StaU  of  Ireland  (1785): 
R.  B.  Clarendon,  A  Sketch  of  the  Revenue  and  Finances  of  Ireland 
(1791);  the  annual  reports  of  the  Flax  Supply  Association  and  other 
local  bodies,  published  at  Belfast:  reports  by  the  Department  of 
Agriculture  on  Irish  imports  and  exports  (these  are  a  new  feature 
and  contain  much  valuable  information). 

ICacellaneoua :  Sir  William  Petty,  Political  Anatomy  of  Irdand 
(1691);  Arthur  Dobbs,  Essay  on  the  Trade  of  Ireland  (1729);  Ab- 
Uract  of  the  Number  of  Protestant  and  Popish  Families  tn  Ireland 
(1726);  Arthur  Young,  Tour  in  Ireland  (1780);  T.  Newenham, 
Vifw  of  the  Circumstances  of  Ireland  (1809),  and  Inquiry  into  the 


Population  «/  Ireland  (1805);  C6sar  Moreau,  Past  and  Present 
State  of  Ireland  (1827);  J.  M.  Murphy,  Ireland,  Industrial,  P<^itical 
and  Social  (1870);  R.  Dcnnu,  Industrial  Ireland  (1887);  Grimshaw, 


State  of  Ireland  (1827);  J.  M.  Murphy,  Ireland,  Industrial,  Political 
and  Social  (1870);  R.  Dcnnu,  Industrial  Ireland  (1887);  Grimshaw 
Facts  and  Fig^es  about  Ireland  (1893);  Report  of  the  Recess  Com 


milie*  (1896,  published  in  Dublin):  Report  of  the 
Commission  (1897);  Sir  H.  Plunkett.  Ireland  in  tkt  New  Ceaii,'^ 
(London,  190S) ;  Filson  Younc,  Irelamd  at  He  CrvsM-Rarnds  (Lcc.  -, 
1904);  Thoms  Almanac,  publisbed  annually  ia  Dublin,  gitrs  i 
very  useful  summary  of  statistica  and  other  imonaatioa. 

(W.  a  Pa) 

Eaxly  Bistort 

On  account  of  Its  isolated  position  we  mi^it  expect  to  &=i 
Ireland  in  possession  of  a  hi^y  developed  system  of  Icfca^ 
bearing  on  the  origins  of  its  inhabitants.  Irdaad 
remained  outside  the  pale  of  the 
world,  and  a  state  of  society  which  was  pmiKariy 
favourable  to  the  preservation  of  national  folk-loce  scff- 
vived  in  the  Idand  until  the  161I1  ocntoiy.  The  jeak'^iy 
with  which  the  heicditaiy  antiquaries  snarded  the  tr^il 
genealogies  naturally  leads  us  to  hope  that  the  tccxKds  wL^h 
have  come  down  to  us  may  shed  some  U|^  on  the  di±:J: 
problems  connected  with  the  early  inhahitants  of  these  islir  :s 
and  the  west  of  Europe.  Althou^  innnmenfale  histotses  <i 
Ireland  have  appeared  in  print  since  the  publication  of  Rodt-id^ 
O'Flaherty's  Ogygia  (London,  1677),  the  authon  have  ia  ai:-ot 
every  case  been  content  to  reproduce  the  legcndaiy  accoL^j 
without  bringing  any  serious  critidsm  to  bear  on  the  socr.'.<. 
This  is  partly  to  be  ezidained  by  the  fact  that  the  serious  !S...t 
of  Irish  philology  only  dates  from  1853  and  flBocfa  of  the  zic< 
important  material  has  not  yet  appeared  in  print.  Is  i>« 
middle  of  the  19th  century  O'Donovan  and  O'Cany  cc^^r.a 
a  vast  amount  of  undigested  Information  abovt  the  eaily  hicrr 
of  the  island,  but  as  yet  J.  B.  Bury  In  his  monograph  cc  ^: 
Patrick  is  the  only  trained  historian  who  has  ever  adeqiuie  • 
dealt  with  any  of  the  problems  connected  with  ancient  IitL:- 
Hence  it  is  evident  that  our  knowledge  of  the  subject  zz-zi 
remain  extremely  unsatisfactory  until  the  chief  aovrcB  ba-^ 
been  properiy  sifted  by  competent  scholars.  A  bcpBiiiag  has  l^  ^ 
made  by  Sir  John  Rhys  in  his  "  Studies  is  Early  Irish  Hl5£;-r> 
{Proceedings  of  ike  Brilisk  Academy,  voL  L),  and  by  John  Mac>^  J 

in  a  suggestive  series  of  pspers  contributed  to  the  Nem  h : 

Review  (March  1906-Feb.  1907).  Much  mii^t  tcasocal-!:.  t< 
expected  from  the  sciences  of  archaeology  and  anthn^-.!.  :- 
But  although  Irehud  is  as  rich  as,  or  even  richer  in  saocc--.  -s 
of  the  past  than,  most  countries  in  Europe,  comparatrvcl*  L  If 
has  been  done  owing  in  large  measure  to  the  lack  of  sysier^.j: 
investigation. 

It  may  be  as  well  to  specify  some  of  the  more  im;wr.j-: 
sources  at  the  outset.    Of  the  classical  writers  who  r».-  .; 
Ireland  Ptolemy  is  the  only  one  who  gives  us  ai^r  very  iii- :: 
informatbn.    The  legendary  <mgins  first  appear  In  Ne--  -s 
and  in  a  number  of  poems  by  such  writers  as  Mit^-.-i 
(d.  884),  Cinaed  Uah  ArtadLin  (d.  97s),  Eodiaid  Ua  F^- 
(d.  984),  Flann  Mainistrech  (d.  1056)  and  Cilia  Cbesr^Ji    .. 
X072).    They  are  also  embodied  in  the  Leabker  Ccbkila  or  f-    • 
of  Invasions,  the  earliest  copy  of  which  is  contained  tz  . 
Book  ofLeinsier,  a  X2th-centttry  MS.,  Geoffrey  Reatii^s  HL^.  *-- 
Dugald  MacFirbis's  Genealcgies  and  various  collections  of  £.--_; 
suc^  as  those  by  the  Four  Masters.    Of  prime  xmpcrta:^-^  : 
the  earlier  period  are  the  stories  knofm  collectively  as  the  l\-:  .* 
cycle,  among  which  the  lengthy  epic  the  Tdin  Be  Cachtf*  i^  > 
first  place.    Amongst  the  numerous  chronicles  the  An&^ 
Ulster,  which  commence  ^th  the  year  441,  are  by  far  the  r    ' 
trustworthy.    The  Book  of  Rights  is  another  compilaticfl  «'" 
gives  valuable  information  with  regard  to  the  retatiaas  u:  :.; 
various  kingdoms  to  <me  another.    Fiikally,  there  are  the  ex..:- 
sive  collections  of  genealogies  preserved  In  Rawlimon  B  58.*  .-- 
Books  ofLeinster  and  BaUymoU. 

Earliest  Inkabitants.— There  is  as  yet  no  certain  cv^jtcrc 
show  that  Ireland  was  inhabited  during  the  palaeolithic  pt-:   . 
But  there  are  abundant  traces  of  man  in  the  neolithic  ya:.'  .<: 
culture  (see  Sir  W.  R.  W.  W9de*s  CataUvu  of  the  msaVzl 
m  the  Museum  of  the  Royal  Irish  Academy).   The  use  o<  br 
was  perhaps  introduced  about  1450  s.c.     The  crark-  --c 
evidence  is  unfortunately  at  present  insufficient  4o  shopw  vbc* 
the  introduction  of  metal  coinddcd  with  any  particular  'ays- 
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either  from  Britain  or  the  European  continent.    At  any  rate 
it  was  not  pntil  well  on  in  the  Bronze  Age,  perhaps  about  600 
or  500  B.C.,  that  the  Goidels,  the  first  invaders  speaking  a  Celtic 
language,  set  foot  in  Ireland.   The  newcomers  probably  overran 
the  whole  island,  subduing  but  not  exterminating  the  older 
race  with  which  they  doubtless  intermarried  freely,  as  pre-Celtic 
types  are  frequent  among  the  populations  of  Connaught  and 
Munster  at  the  present  day.    What  the  language  was  that  was 
spoken  by  the  neolithic  aborigines  is  a  question  which  will 
probably  never,  be  settled,     llie  division  into  provinces  or 
"fifths"  (Ulster,  Leinster,  Connaught,  E.  Munster  and  W. 
Munster)  appears  to  be  older  than  the  historical  period,  and 
may  be  due  to  the  Goidels.    Between  300  b.c.  and  150  b.c. 
various  Beigic  and  other  Bryth<mic  tribes  established  themselves 
in  Britain  bringing  with  them  the  knowledge  of  how  to  work 
in  iron.    Probably  much  about  the  same  time  certain  Beigic 
tribes  cfifected  settlements  in  the  S.E.  of  Ireland.    Some  time 
must  have  elapsed  before  any  Brythonic  people  undertook  to 
defy  the  powerful  Goidellc  states,  as  the  supremacy  of  the 
Brythonic  kingdom  of  Tara  does  not  seem  to  have  been  acknow- 
ledged before  the  4th  century  of  our  era.    The  early  Beigic 
settlers  constituted  perhapft  in  the  main  trading  states  which 
acted  as  intermediaries  of  commerce  between  Irdandand  Gaul.* 
In  addition  to  these  Brythonic  colonies  a  number  of  Pictiah 
tribes,  who  doubtless  came  over  from  Scotland,  conquered  for 
themselves  parts  of  Antrim  and  Down  where  they  maintained 
their  independence  till  late  in  the  historical  period.    Picts  are 
also  represented  as  having  settled  in  the  county  of  Roscommon; 
but  we  have  at  present  no  cneans  of  ascertaining  when  this 
invasion  took  place. 

Classical  WrUers. — Greek  and  Roman  writers  seem  to  have 
possessed  very  little  definite  information  about  the  island,  though 
much  of  what  they  relate  corresponds  to  the  state  of  society 
disclosed  in  the  older  epics.  Strabo  held  the  inhabitants 
to  be  mere  savages,  addicted  to  cannibalism  and  having  no 
marriage  ties.  Solinus  speaks  of  the  luxurious  pastures,  but  the 
natives  he  terms  an  inhospitable  and  warlike  nation.  The 
conquerors  among  them  having  first  drunk  the  blood  of  their 
enemies,  afterwards  besmear  their  faces  (herewith;  they  regard 
right  and  wrong  alike.  Whenever  a  woman  brings  forth  a  male 
child,  she  puts  his  first  food  on  the  sword  of  her  husband,  and 
lightly  introduces  the  first  auspkium  of  nourishment  into  his 
little  mouth  with  the  point  of  the  sword.  Pomponius  Mela 
speaks  of  the  climate  as  unfit  for  ripening  grain,  but  he,  too, 
notices  the  luxuriance  of  the  grass.  However,  it  is  not  until  we 
reach  Ptolemy  that  we  feel  we  axe  treading  on  firm  ground. 
His  description  is  of  supreme  Importance  for  the  study  of  early 
Irish  ethnography.  Ptolemy  gives  the  names  of  sixteen  peoples 
in  Ireland,  several  of  which  can  be  identified.  As  we  should 
;xpect  from  our  knowledge  of  later  Irish  history  scarcely  any 
:owns  are  mentioned.  In  the  SJE.,  probably  in  Co.  Wicklow, 
we  find  the  Manapii — evidently  a  colony  from  N.E.  Gaul.  North 
tt  them,  perhaps  in  Kildare,  a  similar  people,  the  Caud,  are 
ocated.  In  Waterford  and  Wexford  are  placed  the  Brigantes, 
vho  also  occur  in  Yorkshire.  The  territory  to  the  west  of  the 
Irigantes  is  occupied  by  a  people  called  by  Ptolemy  the  Iverni. 
rhcir  capital  he  gives  as  Ivemis,  and  in  the  extreme  S.W. 
»f  the  island  he  marks  the  mouth  of  the  river  lemos,  by  which 
he  top  of  Dingle  Bay  called  Castlemaine  Harbour  is  perhaps 
ntcnded.  The  Iverni  must  have  been  a  nation  of  considerable 
mportance,  as  they  play  a  prominent  part  in  the  historical 
eriod,  where  they  are  known  as  the  Ernai  or  Eraind  of  Munster. 
t  would  seem  that  the  Iverni  were  the  first  native  tribe  frith 
rhom  foreign  traders  came  in  contact,  as  it  is  from  them  that 
be  Latin  name  for  the  whole  island  is  derived.  The  earliest 
>rm  was  probably  iveriyd  or  IvcriyH^  genitive  iveryonos,  from 
hich  come  Lat.  Iverio,  Hntrio  (Antonine  Itinerary),  Hiberio 
Confession  of  St  Patrick),  Old  Irish  iriu,  Hiriu,  gen.  Hirenn 

*  The  importance  of  the  commerce  between  Ireland  and  Gaul  m 
irly  times,  and  in  particular  the  trade  in  wine,  has  be«n  insisted 
pon  by  H.  Zimmcr  in  papers  in  the  Abh.  d.  Bert,  Akod.  d.  Wissen- 
kqfttm  (1909). 
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with  regular  loss  of  IntervocaHc  t,  Welsh  Iwerddon  (from  the 
oblique  cases).  West  of  the  Iverni  in  Co.  Kerry  Ptolemy  mentions 
the  Vellabori,  and  going  in  a  northerly  direction  following  the 
coast  we  find  the  Gangani,  Autini  (Autiri),  Nagnatae  (Magnatae). 
Erdini  (cf.  the  name  Lough  Erne),  Vennicnii,  Rhobogdii,  Darini 
and  Eblanil,  none  of  whom  can  be  identified  with  certainty. 
In  south  Ukter  Ptolemy  locates  a  people  called  the  Voiuntii 
who  seem  to  correspond  to  the  Ulidians  of  a  later  period  (Ir. 
Ulaidf  in  Irish  Lat.  Ulotf),  About  Queen's  county  or  Tipperary 
are  situated  the  Usdiae,  whose  name  is  compared  with  the  later 
Ossoty  (Ir.  Os-raige),  Lastly,  in  the  north  of  Wexford  we  find 
the  Coriondi  who  occur  in  Irish  texts  near  the  Boyne  (Mid.  Ir. 
Coraind),  It  would  seem  as  if  Ptolemy's  description  of  Ireland 
answered  in  some  measure  to  the  state  of  affairs  which  we  find 
obtaining  in  the  older  Ulster  epic  cycle.*  Both  are  probably 
anterior  to  the  foundation  of  a  central  §tate  at  Tara. 

Legendary  Origins. — We  can  unfortunately  derive  no  further 
assistance  firom  external  sources  and  must  therefore  examine 
the  native  traditions.  From  the  gth  century  onwards  we  find 
accotmts  of  various  races  who  had  colonized  the  island.  These 
stories  naturally  become  amplified  as  times  goes  on,  and  in  what 
we  may  regard  as  the  riawral  or  standard  versions  to  be  found 
in  Keating,  the  Four  Masters,  Dugald  MacFirbis  and  elsewhere, 
no  fewer  than  five  successive  invasions  are  enumerated.  The 
first  colony  is  represented  as  having  arrived  in  Ireland  in  a.m. 
3520,  under  the  leadership  of  an  individual  named  Partholan 
who  hailed  from  Middle  Greece.  His  company  landed  in  Ken- 
mare  Bay  and  settled  in  what  is  now  Co.  Dublin.  After  occupying 
the  island  for  300  years  they  were  all  carried  off  by  a  plague 
and  were  buried  at  Tallaght  (Ir.  Tamlacht,  "  plague-grave  ")i 
at  which  place  a  number  of  ancient  remains  (probably  belonging, 
however,  to  the  Viking  period)  have  come  to  light.  In  a.ic.  2850 
a  warrior  from  Scythia  called  Nemed  reached  Ireland  with  900 
fighting  men.  Ncmed's  people  are  represented  as  having  to 
struggle  for  their  existence  with  a  race  of  sea-pirates  known  as 
the  Fomorians.  The  latter's  stronghold  was  Tory  Island,  where 
they  had  a  mighty  fortress.  After  undergoing  great  hardship  the 
Nemedians  succeeded  in  destroying  the  fortress  and  in  slaying 
the  enemies'  leaders,  but  the  Fomorians  received  reinforcements 
from  Africa.  A  second  battle  was  fought  in  which  both  parties 
were  nearly  exterminated.  Of  the  Nemedians  only  thirty 
warriors  escaped,  among  them  being  three  descendants  of  Nemed, 
who  made  their  way  each  to  a  different  country  (a.m.  3066). 
One  of  them,  Simon  Brec,  proceeded  to  Greece,  where  his  posterity 
multiplied  to  such  an  extent  that  the  Greeks  grew  afraid  and 
reduced  them  to  slavery.  In  time  their  position  became  so 
intolerable  that  they  resolved  to  escape,  and  they  arrived  in 
Ireland  a.m.  3266,  This  third  body  of  invaden  is  known  col- 
lectively as  Firbolgs,  and  is  ethnologically  and  historically  very 
important.  They  are  stated  to  have  had  five  leaders,  all  brothers, 
each  of  whom  occupied  one  of  the  provinces  or  "  fifths."  We 
find  them  landing  in  different  places.  One  party,  the  Fir  Galeoin, 
landed  at  Inber  Slangi,  the  mouth  of  the  Slaney,  and  occupied 
much  of  Leinster.  Another,  the  Fir  Domnand,  settled  in  Mayo 
where  their  name  survives  in  Irrus  Domnand,  the  ancient  name 
for  the  district  of  Erris.  A  third  band,  the  Firbolg  proper,  took 
possession  of  Munster.  Many  authorities  such  as  Keating  and 
MacFirbis  admit  that  descendants  of  the  Firbolgs  were  still  to  be 
found  in  parts  of  Ireland  in  their  own  day,  though  they  are 
characterized  ss  "  tattling,  guileful,  tale-bearing,  noisy,  con- 
temptible, mean,  wretched,  unsteady,  harsh  and  inhospitable." 
The  Firbolgs  had  scarcely  established  themselves  in  the  island 
when  a  fresh  set  of  invaders  appeared  on  the  scene.  These  were 
the  Tuatha  D€  Danann  ("  tribes  of  the  god  Danu  "),  who  accord- 
ing to  the  story  were  also  descended  from  Nemed.  They  came 
originally  from  Greece  and  were  hi^ly  skilled  in  necromancy. 
Having  to  flee  from  Greece  on  account  of  a  Syrian  invasion  they 
proceeded   to  Scandinavia.     Under  Nutfdu   Airgetliim   they 

*  On  the  subject  of  Ptolemy's  description  of  Ireland  see  article* 
by  G.  H.  Orpen  in  the  Journal  of  the  Royal  Society  of  Antiquaries  of 
Ireland  (June  1804),  and  John  MacNeilf  in  the  A«»  Irdamd  Reoiem 
(September  1906;. 
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moved  to  Scotland,  and  finally  arrived  in  Ireland  (a.]c.  3303), 
bringing  vriih.  them  in  addition  to  the  celebrated  Lia  F&il  ("  stone 
of  destiny  ")  which  they  set  up  at  Tara,.  the  cauldron  of  the 
Dagda  and  the  sword  and  spear  of  Lugaid  L&mfada.  Eochaid, 
son  of  Ere,  king  of  the  Firboigs,  having  declined  to  surrender  the 
sovereignty  of  Ireland,  a  great  battle  was  fought  on  the  plain 
of  Moytura  near  Cong  (Co.  Mayo),  the  site  of  a  prehistoric 
cemetery,  In  this  contest  the  Firboigs  were  overthrown  with 
great  slaughter,  and  the  remnants  of  the  race  according  to 
Keating  and  other  writers  took  refuge  in  Arran,  Islay,  Rathlin 
and  the  Hebrides,  where  they  dwelt  untU  driven  out  by  Picts. 
Twenty-seven  yeazs  later  the  Tuatha  D€  had  to  defend  themselves 
against  the  Fomorians,  who  were  almost  annihilated  at  the  battle 
of  north  Moytura  near  SUgo.  The  Tuatha  D€  then  enjoyed 
undisturbed  possession  of  Ireland  until  the  arrival  of  the  Milesians 
in  AJC.  3500. 

All  the  early  writers  dwell  with  great  fondness  on  the  origin 
and  adventures  of  this  race.  The  Milesians  came  primarily 
from  Scythia  and  after  sojourning  for  some  time  in  Egypt, 
Crete  and  in  Scythia  again,  they  finally  arrived  in  Spain.  In 
the  line  of  m3rthical  ancestors  which  extends  without  interruption 
up  to  Noah,  the  names  of  Fenius  Farsaid,  Goedel  Glas,  Eber  Scot 
and  Breogan  constantly  recur  in  Irish  story.  At  length  eight 
sons  of  Miled  (Lat.  Milesius)  set  forth  to  conquer  Ireland.  The 
spells  of  the  Tuatha  D£  accounted  for  most  of  their  number. 
However,  after  two  battles  the  newcomers  succeeded  in  over- 
coming the  older  race;  and  two  brothers,  Eber  Find  and  Ercmon, 
divided  the  island  between  them,  Eber  Find  taking  east  and 
west  Munster,  whilst  Eremon  received  Leinster  and  Connaught. 
Lugaid,  son  of  the  brother  of  Miled,  took  possession  of  south-west 
Munster.  At  the  same  time  Ulster  was  left  to  Eber  son  of  Ir  son 
of  Miled.  The  old  historians  agree  that  Ireland  was  ruled  by 
a  succession  of  Milesian  monarchs  until  the  reign  of  Roderick 
O'Connor,  the  last  native  king.  The  Tuatha  D£  are  represented. 
as  retiring' into  the  sid  or  fairy  mounds.  Eber  Find  and  Eremon 
did  not  remain  long  in  agreement.  The  historians  place  the 
beginnings  of  the  antithesis  between  north  and  south  at  the 
very  commencement  of  the  Milesian  domination.  A  battle  was 
fought  between  the  two  brothers  in  which  Eber  Find  lost  his  life. 
In  the  reign  of  Eremon  the  Picts  are  stated  to  have  arrived  in 
Ireland,  coming  from  Scythia.  It  will  have  been  observed  that 
Scythia  had  a  peculiar  attraction  for  medieval  Irish  chroniclers 
on  account  of  its  resemblance  to  the  name  Scotti,  Scots.  The 
Picts  first  settled  in  Leinster;  but  the  main  body  were  forced 
to  remove  to  Scotland,  only  a  few  remaining  behind  in  Meath. 
Among  the  numerous  mythical  kings  placed  by  the  annalists 
between  Eremon  and  the  Christian  era  we  may  mention  Tigern- 
mas  (a.ic.  35S1),  OUam  Fodia  (a.h.  3922)  who  established  the 
meeting  of  Tara,  Cirobaeth  [c.  305  B.C.)  the  reputed  founder  of 
Emain  Macha,  Ugaine  Mor,  Labraid  Loingsech,  and  Eochaid 
Feidlech,  who  built  Rath  Cruachan  for  his  celebrated  daughter, 
Medb  queen  of  Connaught.  During  the  ist  century  of  our  era 
we  hear  of  the  rising  of  the  aithsch-twUka^  i.e.  subject  or  plebeian 
tribes,  or  in  other  words  the  Firboigs,  who  paid  doer-  or  base  rent 
to  the  Milesians.  From  a  resemblance  in  the  name  which  is 
probably  fortuitous  these  tribes  have  been  identified  with  the 
Attecotti  of  Roman  writers.  Under  Cairbre  Cinnchait  ("  cat- 
head ")  the  oppressed  peoples  succeeded  in  wresting  the 
sovereignty  from  the  Milesians,  whose  princes  and  nobles  were 
almost  exterminated  (a.d.  90).  The  line  of  Eremon  was,  however, 
restored  on  the  accession  of  Tuathal  Techtmar  ("  the  legitimate  ")> 
who  reigned  a.d.  130-160.  This  ruler  took  measures  to  consoli- 
date the  power  of  the  ardrt  (supreme  king).  He  constructed  a 
number  of  fortresses  on  the  great  central  plain  and  carved  out 
the  kingdom  of  Meath  to  serve  as  his  mensal  land.  The  new 
kingdom  was  composed  of  .the  present  coimtics  of  Meath,  West- 
meath  and  Longford  together  with  portions  of  Monaghan,  Cavan, 
King's  Co.  and  Kildare.  He  was  also  the  first  to  levy  the  famous 
Leinster  tribute,  the  horotna,  in  consequence  of  an  insult  offered 
to  him  by  one  of  the  kings  of  that  province.  This  tribute,  which 
was  only  remitted  in  the  7th  century  at  the  instance, of  St  Moling, 
must  have  been  the  source  of  constant  war  and  oppression.    A 


grandson  of  Tuathal*s,  the  famous  Conn  C£tckathttdi  ("the 
hundred-fighter  '*),  whose  death  is  placed  in  the  year  177  after  s 
reign  of  about  twenty  years,  was  constantly  at  war  with  the 
Munster  ruler  Eogan  M6r,  also  called  Mog  Nuadat,  d  the  zaa  d 
Eber  Find.  Eogan  had  subdued  the  &nai  and  the  Oxco  hLpt, 
(descendants  of  Lugaid  son  of  Iih)  in  Xlunster,  aod  even  'Jtc 
supreme  king  was  obliged  to  share  the  island  wiih  liim.  Hescv 
the  well-known  names  Leth  Cuinn  or  *'  Conn's  hatf  "  (nDr.h 
Ireland),  and  Leth  Moga  or  "  Mug's  half  '*  (sGath  Izeiaaci. 
The  boundary  line  ran  from  the  Bay  of  Galway  to  DuUin  s-«.u 
the  great  ridge  of  gravel  known  as  Eiscir  Riada  whidi  stietcha 
across  Ireland.  Mog  Nuadat  had  a  son  Ailill  Aolom  who  p^>s 
a  prominent  part  in  the  Irish  sagas  and  genealogies,  and  hb  scs-s 
Eogan,  Cian  and  Cormac  Cas,  all  became  the  anccstois  el  vcir- 
known  families.  Conn's  grandson,  Cormac  son.  of  Art,  is  irpn- 
senied  as  having  reigned  in  great  ^lendoor  (254-266)  and  as 
having  been  a  great  patron  of  learning.  It  was  during  this  rnga 
that  the  sept  of  the  D^  were  expelled  from  MeatK  ThcT 
settled  in  Munster  where  their  name  ^ill  survives  in  the  barcry 
of  Dedes  (Co.  Waterford).  A  curious  passage  in  Cors«c  s 
Glossary  connects  one  of  the  leaders  of  this  sept,  Cairpce  Msc^ 
with  the  settlements  of  the  Irish  in  south  Wales  wbadi  may  have 
taken  place  as  early  as  the  3rd  century.  Of  greater  cxmseqvBce 
was  the  invasion  of  Ulster  by  the  three  CoUas,  cousins  o«  ibe 
ardri  Muredach.  The  stronghold  of  Emain  Macha  was  dcstrcr>  ci 
and  the  Ulstermen  were  driven  across  the  Newry  Rxvc  izio 
Dalriada,  wliich  was  inhabited  by  Picts. 

The  old  inhalntants  of  Ulster  are  usually  termed  Ufidiaai  to 
distinguish  them  from  the  Milesian  pec^iles  who  o^rerraa  the 
province.  With  the  advent  of  Niall  N6igia]lach  (**  N.  of  thr  siac 
hostages  "  reigned  379-405)  son  of  Eochaid  Muignned6ia  (j;^ 
366)  we  are  treading  safer  ground.  It  was  about  Uus  time  ii^t 
the  Milesian  kingdom  ci  Tara  was  firmly  establisbed.  Nr 
was  Niall's  activity  confined  to  Ireland  alone.  Irish  soer.  a 
represent  him  as  constantly  engaged  in  marauding  exprd;:  -:s 
oversea,  and  it  was  doubtless  on  one  of  these  that  Si  F^t  k 
was  taken  captive.  These  movements  coincide  witli  the  ir^-cl^ 
of  the  Picts  and  Scots  recorded  by  Roman  writers.  It  is  {ac^ -i  > 
from  this  period  that  the  Irish  colonies  in  south  Wales,  S<KMr9<^' 
Devon  and  Cornwall  date.  And  the  eariiest  migraticGs  i- -:: 
Ulster  to  Argyll  may  also  have  taken  place  about  this  u*: 
Literary  evidence  of  the  colonization  of  south  Wales  is  preseri . ' 
both  in  Welsh  and  Irish  sources,  and  some  idea  of  tlK  ext.r: 
of  Irish  oversea  activity  may  be  gathered  frmn  the  <&X7sb«.'.:-  z 
of  the  Ogam  inscriptions  in  Wales,  south-west  Fn^^a^t^  ^nd  ib; 
Isle  of  Man. 

Criticism  oj  the  Legendary  Origins. — It  is  only  in  recent  %ez:s 
that  the  Irish  legendary  origins  have  been  subjected  to  ser.^ 
criticism.   The  fondly  cherished  theory  which  attributes  llik^.-" 
descent  to  the  bulk  of  the  native  population  has  at  ks^.^  t<  . 
assailed.     MacNeill  asserts  that  in  MacFlrbis's  gcnealofics  *>: 
majority  of  the  tribes  in  early  Ireland  do  not  trace  thek  de$4.ri: 
to  Eremon  and  Eber  Find;  they  are  rather  the  dcscendar^  r 
the  subject  races,  one  of  which  figures  in  the  list  of  cosu;^.s'> 
under  the  name  of  Firbolg.    The  stories  of  the  Fomoriaa^  «  -^^ 
doubtless  suggested  in  part  by  the  Viking  invask>i»,  b&t 
origin  of  the  Partholan  legend  has  not  been  discovered.    T  . 
Tuatha  D£  do  not  appear  in  any  of  the  earliest  quasi-lusi^""  ~ 
documents,  nor  in  Nennius,  and  they  scarcely  corrcs(«:-:  '- 
any  particular  race.    It  seems  more  probable  that  a  kx-  - 
invasion  was  assigned  to  them  by  later  writers  in  order  to  «:  _ r 
the  presence  of  mythical  personages  going  by  their  arr^L    r 
the  heroic  cycles,  as  they  were  found  iocoovcfiient  b> 
monkish  historians.    In  the  early  centuries  ci  our  era  Ir:',- 
would  therefore  have  been  occupied  by  the  Firboigs  and  k:-  ~   ' 
races  and  the  Milesians.    According  to  MacNeill  the  F.*     : 
tribal  names  are  formed  with  the  suffix  -rotfc,  t.g.  CUrrz-: 
Kerry,  Osraige,  Ossory,  or  with  the  obscure  words  Cjrra  ^^ 
mocu  (mauu),  e.g.  Corco  Duibne^  Corkaguiney,  Carcv  Urs — 
Corcomroe,  Mocu  Loegiae^  Macu  Teimne.    In  the  case  d  t^*  * 
and  mocu  the  nan^  which  follows  is  frequently  the  nase  cJ  s^ 
eponymous  ancestor.    The  MiWans  on  the  other  band 
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themselves  after  an  historical  ancestor  employing  terms  such 
as  «»,  "descendants,"  eland,  "chUdren,"  ddl,  "division," 
cintif  "  kindred,"  or  sU,  "  seed."  In  this  connexion  it  may  be 
noted  that  practically  all  the  Milesian  pedigrees  converge  on 
three  ancestors  in  the  and  century — Conn  Citchathach  king  of 
Tara,  Catbair  M6r  of  Leinster,  and  Ailill  Aulom  of  Munster, — 
whibt  in  scarcely  any  of  them  are  mythological  personages 
absent  when  we  go  farther  back  than  A.D.  300.  Special  gene- 
alogies were  framed  to  link  up  other  races,  e.g.  the  £raind  and 
Corcu  Loegdl  of  Munster  and  the  Ulidians  with  the  Milesians 
of  Tara. 

The  peculiar  characteristic  of  the  Milesian  conquest  is  the 

establishment  of  a  central  monarchy  at  Tara.   No  trace  of  such 

a  state  of  affairs  is  to  be  found  in  the  Ulster  epic.    In  the  Tdin 

Bd  CHalnge  we  find  Ireland  divided  into  fifths,  each  ruled'  over 

by  its  own  king.    These  divisions  were:  Ulster  with  Emain 

Macha  as  capital,  Connaught  with  Cruachu  as  residence,  north 

Munster  from  Slieve  Bloom  to  north  Kerry,  south  Munster  from 

south  Kerry  to  Waterford,  and  Leinster  consisting  of  the  two 

kingdoms  of  Tara  and  Ailinn.    Moreover,  the  kings  of  Tara 

mentioned  in  the  Ulster  cycle  do  not  figure  in  any  list  of  Milesian 

kings.    It  would  appear  then  that  the  central  kingdom  of  Tara 

was  an  innovation  subsequent  to  the  state  of  society  described 

in  the  oldest  sagas  and  the  political  position  reflected  in  Ptolemy's 

account.    It  was  probably  due  to  an  invasion  undertaken  by 

Brythons'  from  Britain,  but  it  is  impossible  to  assign  a  precise 

date  for  their  arrival.    Until  the  end  of  the  3rd  century  the 

Milesian  power  must  have  been  confined  to  the  valley  of  the 

Boyne  and  the  district  around  Tara.    At  the  beginning  of  the 

4th  century  the  three  Collas  founded  the  kingdom  of  Oriel 

(comprising  the  present  counties  of  Armagh,  Monaghan,  north 

Louth,  south  Fermanagh)  and  drove  the  Ulidians  into  the 

eastern  part  of  the  province.     Brian  and  Fiachra,  sons-  of 

Eochaid  Muigmed6in,  conquered  for  themselves  the  country  of 

the  Ui  Briuin  (Roscommon,  Leitrira,  Cavan)  and  Tlr  Fiachrach, 

the  territory  of  the  Firbolg  tribe  the  Fir  Domnann  in  the  valley 

of  the  Moy  (C^.  Mayo).    Somewhat  later  south  Connaught 

was  similarly  wrested  from  the  older  race  and  colonized  by 

descendants  of  Brian  and  Fiachra,  later  known  as  Ui  Fiachrach 

Aidni  and  Ui  Briuin  Seola.   The  north  of  Ukter  is  stated  to  have 

been  conquered  and  colonized  by  C>>nall  and  Eogan,  sons  of 

Niall  N6igiaUach.    The  former  gave  his  name  to  the  westerti 

portion,  Tir  Conaill  ((^.  Donegal),  whilst  Inishowen  was  called 

Tfr  Eogain  after  Eogan.    The  name  Tfr  Eogain  later  became 

associated  with  south  Ulster  where  it  survives  in  the  county 

name  Tyrone.    The  whole  kingdom  of  the  north  is  commonly 

designated  the  kingdom  of  Ailech,  from  the  ancient  stronghold 

near  Derry  which  the  sons  of  Niall  probably  took  over  from 

the  earlier  inhabitants.    At  the  end  of  the  sth  century  Maine,  a 

relative  of  the  king  of  Tara,  was  apportioned  a  tract  of  Firbolg 

territory  to  the  west  of  the  Suck  in  Connaught,  which  formed  the 

nucleus  of  a  powerful  state  known  as  Hy  Maine  (in  English 

commonly  called  the  "  O'KcIly's  country  ").    Thus  practically 

the  whole  of  the  north  and  west  gradually  came  under  the  sway 

of  the  Milesian  rulers.    Nevertheless  one  portion  retained  its 

independence.    This  was  Ulidia,  consisting  of  Dalriada,  Dal 

Fiatach,  Dal  Araide,  including  the  present  counties  of  Antrim 

and  Down.    The  bulk  of  the  population  here  was  probably 

Picttsh;  but  the  Dal  Fiatach,  representing  the  old  Ulidians 

or  ancient  popidation  of  Ulster,  maintained  themselves  until 

the   Sth  century  when  they  were  subdued  by  their  Pictish 

neighbours.    The  relationship  of  Munster  and  Leinster  to  the 

Tara  dynasty  is  not  so  easy  to  define.    The  small  kingdom  of 

Ossory  remained  independent  until  a  very  late  period.    As  for 

funster  none  of  the  Brythonic  peoples  mentioned  by  Ptolemy 

left  traces  of  their  name,  although  it  is  possible  that  the  ruling 

>  Scholars  are  only  beginning  to  realize  how  close  was  the  con- 
nexion between  Ireland  and  Wales  from  early  times.  Pedersen  has 
recrntly  pointed  out  the  large  number  of  Brythonic  and  Welsh  loan 
«»'or(ls  received  into  Irish  from  the  time  oi  the  Roman  occupation 
of  firitain  to  the  beginning  of  the  literary  period.  Welsh  writers 
ri^w  assume  an  Irish  origin  for  much  pT  the  contenu  of  the 
>rlabtnogion.^ 


family  may  have  been  derived  from  them.  It  would  seem  that 
the  Fir  Galeoin  who  play  such  a  prominent  part  in  the  Tdin 
had  been  crushed  before  authentic  history  begins.  The  king  of 
Leinster  was  for  centuries  the  most  determined  opponent  of  tho 
ardri,  an  antithesis  which  is  embodied  in  the  story  of  the  boroma 
tribute.  When  we  turn  to  Munster  we  find  that  Cashel  was  the 
seat  of  power  in  historical  times.  Now  (Cashel  (a  loanword  from 
Lat.  castellum)  was  not  founded  until  the  beginning  of  the  5th 
century  by  Core  son  of  Lugaid.  The  legendary  account  attributes 
the  subjugation  of  the  various  peoples  inhabiting  Munster  to 
Mog  Nuadat,  and  the  pedigrees  are  invariably  traced  up  to  his 
son  Ailill  Aulom.  Rhys  adopts  the  view  that  the  race  of  Eber 
Find  was  not  Milesian  but  a  branch  of  the  £mai,  and  this  theory 
has  much  in  its  favour.  The  allegiance  of  the  rulers  of  Munster  to 
Niall  and  his  descendants  can  at  the  best  of  times  only  have 
been  nominal. 

In  this  way  we  get  a  number  of  over-kingdoms  acknowledging 
only  the  supremacy  of  the  Tara  dynasty.  These  were  (i) 
Munster  with  Cashel  as  centre,  (3)  Connaught,  (3)  Ailech,  (4) 
Oriel,  (5)  Ulidia,  (6)  Meath,  (7)  Leinster,  (8)  Ossory.  Some  of 
these  states  might  be  split  up  into  various  parts  at  certain 
periods,  each  part  becoming  for  the  time-being  an  over-kingdom. 
For  instance,  Ailech  might  be  resolved  into  Tfr  Conaill  and 
Tfr  Eogain  according  to  political  conditions.  Hence  the  number 
of  over-kingdoms  is  given  variously  in  different  documents. 
The  supremacy  was  vested  in  the  descendants  of  Niall  N6igiallach 
without  interruption  until  1002;  but  as  Niall's  descendants  were 
represented  by  four  ircigniiig  families,  the  high-kingship  passed 
from  one  branch  to  another.  Nevertheless  after  the  middle 
of  the  Sth  century  the  title  of  ardrt  (high-king)  was  only  held 
by  the  Cinel  Eogain  (northern  Hy  NeiU)  and  the  rulers  of  Meath 
(southern  Hy  NeiU),  as  the  kingdom  of  Oriel  had  dropped  into 
insignificance.  The  supremacy  of  the  Qrdrt  was  more  often  than 
not  purely  nominaL  This  must  have  been  particularly  the  case 
in  Leth  Moga. 

Rdigum  in  Early  Ireland. — Our  knowledge  of  the  beliefs  of  the 
pagan  Irish  is  very  slight.  The  oldest  texts  belonging  to  the 
heroic  cycle  are  not  preserved  in  any  MS.  before  11 00,  and 
though  the  sagas  were  certainly  committed  to  writing  several 
centuries  before  that  date,  it  is  evident  that  the  monkish  tran- 
scribers have  toned  down  or  omitted  features  that  savoured  too 
strongly  of  paganism.  Supernatural  beings  play  an  important 
part  in  the  Tdin  Bd  Cualgne,  Cuchulinn^s  Sickbed,  the  Wooing 
of  Emer  and  similar  stories,  but  the  relations  between  ordinary 
mortals  and  such  divine  or  semi-divine  personages  is  not  easy 
to  establish.  It  seems  unlikely  that  the  ancient  Irish  had  a 
highly  developed  pantheon.  On  the  other  hand  there  are 
abundant  traces  of  animistic  worship,  which  have  survived  in 
wells,  often  associated  with  a  sacred  tree  (Ir.  biU),  bull&ns, 
pillar  stones,  weapons.  There  are  also  traces  of  the  worship  of 
the  elements,  prominent  among  which  are  sun  and  fire.  The 
belief  in  earth  spirits  or  fairies  (Ir.  aes  side,  sfd)  forms  perhaps 
the  most  striking  feature  of  Irish  belief.  The  sagas  teem  with 
references  to  the  inhabitants  of  the  fairy  mounds,  who  play  such 
an  important  part  in  the  mind  of  the  peasantry  of  our  own  time. 
These  supernatural  beings  are  sometimes  represented  as  immortal, 
but  often  they  fall  victims  to  the  prowess  of  mortab.  Numerous 
cases  of  marriage  between  fairies  and  mortals  are  recorded.  The 
Tuatha  D€  Danann  is  used  as  a  collective  name  for  the  aes  side. 
The  representatives  of  this  race  in  the  Tdin  Bd  Cualgne  play  a 
somewhat  similar  part  to  the  gods  of  the  ancient  Greeks  in  the 
Iliad,  though  they  are  of  necessity  of  a  much  more  shadowy 
nature.  Prominent  among  them  were  Manannin  mac  Lir,  who 
is  connected  with  the  sea  and  the  Isle  of  Man,  and  the  Dagda, 
the  father  of  a  numerous  progeny.  One  of  them,  Bodb  Derg,  re- 
sided near  Portumna  on  the  shore  of  Lough  Derg,  whilst  another, 
Angus  Mac-in-6g,  dwelt  at  the  Brugof  the  Boyne,  the  well-known 
tumulus  at  New  Grange.  The  Dagda's  daughter  Brigit  trans* 
milted  many  of  her  attributes  to  the  Christian  saint  of  the  same 
name  (d.  533).  The  ancient  Brigit  seems  to  have  been  the 
patroness  of  the  arts  and  was  probably  also  the  goddess  of  fertility. 
At  any  rate  it  is  with  her  that  the  sacred  fire  at  Kildare  which 
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burnt  almost  uninterruptedly  until  the  time  of  the  Reformation 
was  associated;  and  she  was  commonly  invoked  in  the  Hebrides, 
and  until  quite  recently  in  Donegal,  to  secure  good  crops.  Well- 
known  fairy  queens  are  Clidna  (south  Munster)  and  Aibell  (north 
Munster).  We  frequently  hear  of  three  goddesses  of  war — Ana, 
Bodb  and  Macha,  also  generally  called  M(MTigu  and  Badb. 
They  showed  themselves  in  battles  hovering  over  the  heads  of 
the  combatants  in  the  form  of  a  carrion  crow.  The  name  Bodb 
appears  on  a  Gaulish  stone  as  {Caiku-)bodvae.  The  GeaUi^inni 
and  demna  aeir  were  other  6erce  spirits  who  delighted  in  carnage. 
When  we  come  to  treat  of  religious  rites,  and  worship,  our 
sources  leave  us  completely  in  the  dark.  We  hear  in  several 
documents  of  a  great  idol. covered  with  gold  and  silver  named 
Cromm  Cruach,  or  Cenn  Cruaich,  which  was  surrounded  by 
twelve  lesser  idols  covered  with  brass  or  bronze,  and  stood  on 
Mag  Slecht  (the  plain  of  prostrations)  near  BaUymagauran, 
Co.  Cavan.  In  one  text  the  Croomi  Cruach  is  styled  the  chief 
idol  of  Ireland.  According  to  the  stoiy  St  Patrick  overthrew 
the  idol,  and  one  of  the  lives  of  the  saint  states  that  the  mark 
of  his  crosier  might  still  be  seen  on  the  stone.  In  the  Dindienchus 
we  are  told  that  the  worshippers  sacrificed  their  children  to  the 
idol  in  order  to  secure  com,  honey  and  milk  in  plenty.  On  the 
occasion  of  famine  the  druids  advised  that  the  son  of  a  sinless 
married  couple  should  be  brought  to  Ireland  to  be  killed  in  front 
of  Tara  and  his  blood  mixed  with  the  soil  of  Tara.  We  might 
naturally  expect  to  find  the  druids  active  in  the  capacity  of 
priests  in  Ireland.  D'Arbois  de  Jubainville  maintains  that  in 
Gaul  the  three  classes  of  druids,  vates  and  gutuatri,  corre^wnded 
more  or  less  to  the  pontifices,  augurs  and  flamens  of  ancient 
Rome.  In  andent  Irish  literature  the  functions  of  the  druids 
correspond  fairly  closely  to  those  of  their  Gaulish  brethren 
reconkd  by  Caesar  and  other  writers  of  antiquity.  Had  we 
contemporary  accounts  of  the  position  of  the  druid  in  Irdand 
prior  to  the  introduction  of  Christianity,  it  may  be  doubted  if 
any  serious  difference  would  be  discovered.  In  early  Irish 
literature  the  druids  chiefly  appear  as  magicians  and  diviners, 
but  they  are  also  the  repositaries  of  the  learning  of  the  time 
which  they  transmitted  to  the  disciples  accompanying  them  (see 
DsuiDisu).  The  Druids  were  believed  to  have  the  power  to 
render  a  person  insane  by  flinging  a  magic  wisp  of  straw  in  his 
face,  and  they  were  able  to  raise  clouds  of  mist,  or  to  bring  down 
showers  of  fire  and  blood.  They  claimed  to  be  able  to  foretell 
the  future  by  watching  the  clouds^  or  by  means  of  divining-rods 
made  of  yew.  They  also  resorted  to  sacrifice.  They  possessed 
several  means  for  rendering  a  person  invisible,  and  various 
peculiar  and  complicated  methods  of  divination,  such  as  Imbas 
forosna,  tein  lacgda^  and  dtckctal  do  chennaib^  are  described  in 
early  authorities.  Whether  or  not  the  Irish  druids  taught  that 
the  soul  was  immortal  is  a  question  which  it  is  impossible  to 
decide.  There  is  one  passage  which  seems  to  support  the  view 
that  they  agreed  with  the  Gatilish  druids  in  this  respect,  but  it  is 
not  safe  to  deny  the  possible  influence  of  Christian  teaching  in 
the  document  in  question.  The  Irish,  however,  possessed  some 
more  or  less  definite  notions  about  an  abode  of  everlasting 
youth  and  peace  inhabited  by  fairies.  The  latter  either  dwell 
in  the  sld^  and  this  is  probably  the  earlier  conception,  or  in 
islands  out  in  the  ocean  where  they  live  a  life  of  never-ending 
delight.  These  happy  abodes  were  known  by  various  names, 
as  Tir  Tairngiri  (Land  of  Promise),  Mag  Mell  (Plain  of  Pleasures). 
Condla  Caem  son  of  Conn  C6tchathach  was  carried  in  a  boat  of 
crystal  by  a  fairy  maiden  to  the  land  of  youth,  and  among  other 
mortals  who  went  thither  Bran,  son  of  Febal,  and  Ossian  are  the 
most  famous.  The  doctrine  of  metempsychosis  seems  to  have 
been  familiar  in  early  Ireland.  Mongan  king  of  Dalriada  in  the 
7th  century  is  stated  to  have  passed  after  death  into  various 
shapes — a  wolf,  a  stag,  a  salmon,  a  seal,  a  swan.  Fintan,  nephew 
of  Partholan,  is  also  reported  to  have  survived  the  deluge  and 
to  have  lived  in  various  shapes  until  he  was  reborn  as  Tuan  mac 
Cairill  in  the  6th  century.  This  legend  appears  to  have  been 
worked  up,  if  not  manufactured,  by  the  historians  of  the  9th 
to  nth  centuries  to  support  their  fictions.  It  may,  however,  be 
mentioned  that  Giraldus  Cambrensis  and  the  Speculum  Regale 


state  in  all  seriousness  that  certain  of  the  inhabitants  of  Ossar/ 
were  able  at  will  to  assume  the  form  of  wolves,  and  smthr 
stories  are  not  infrequent  in  Irish  romance. 

Conversion  to  Ckristianily.^—lo.  the  beginning  of  the  4tli  cxxAxy 
there  was  an  organized  Christian  church  in  Britain;  aad  ta 
view  of  the  intimate  relations  existing  between  Waks  zsA 
Ireland  during  that  century  it  is  safe  to  conclude  that  there  were 
Christians  in  Ireland  before  the  time  of  St  Patrick.  Returned 
colonists  from  south  Wales,  traders  and  the  raids  of  the  Irish 
in  Britain  with  the  a>nsequent  influx  of  British  captives  sold 
into  ^very  must  have  introduced  the  knowledge  of  ChriOiamty 
into  the  island  considerably  before  aj>.  400.  In  this  fornirrii^ 
it  is  interesting  to  find  an  Irishman  named  Fith  (also  caDed 
Iseminus)  associated  with  St  Patrick  at  Auxcrre.  Fartlicr. 
the  earliest  Latin  words  introduced  into  Irish  show  tbe  infloesce 
of  British  pronunciation  {eg.  O.  Ir.  trinddit  from  bimUl-cu 
shows  the  Brythonic  change  <rf  d  to  6).  Irish  records  i»eser%e 
the  names  of  three  shadowy  pre-Patridan  saints  ^10  vere 
connected  with  south-east  Ireland,  Dedan,  Ailbe  and  Ciaiaa. 

In  one  source  the  great  heresiarch  Pdagius  b  stated  to  have 
been  a  Scot.    He  may  have  been  descended  from  an  Icisb  facUy 
settled  in  south  Wales.    We  have  also  the  statement  of  Prosper 
of  Aquitaine  that  Palladius  was  sent  by  Pope  Cdestine  as  fint 
bishop  to  the  Scots  that  believe  in  Christ.    But  though  we  i&a> 
safdy  assume  that  a  number  of  scattered  commumlies  czisied 
in  Ireland,  and  probably  not  in  the  south  alone,  it  is  unEkeiy 
that  there  was  any  organization  before  the  time  of  St  Patrick 
This  mission  arose  out  of  the  visit  of  St  Gennanus  of  ABxerre 
to  Britain.    The  British  bishops  had  grown  alacmed  at  the  rapid 
growth  of  Pelagianism  in  Britain  and  sou^^t  the  aid  of  the  Gau&sh 
church.     A  synod  summoned  for  the  occasion  coaumssiaord 
Germanus  and  Lupus  to  go  to  Britain,  whidi  they  accordinidr 
did  in  429;  Pope  Celestine,  we  are  told,  had  given  las  sanctica 
to  the  mission  through  the  deacon  PaUadius.    Tbe  Iwresy  va 
successfully  stamped  out  in  Britain,  but  distinct  tnces  of  it 
are  to  be  found  some  three  centuries  later  in  Irdand,  and  it  is  to 
Irish  monks  on  the  European  continent  that  we  owe  the  pnscm- 
tion  of  the  recently  discovered  copies  ci  Pelacius's  Commtut.rx 
Palladius's  activity  in  Britain  probably  marked  him  o«t  as  t^ 
man  to  undertake  the  task  of  brining  Irdand  into  toodk  vab 
Western  Christianity.   In  any  case  Fnspa  and  the  Irish  Asoals 
represent  him  as  arriving  in  Ireland  ia  431  with  episcopal  rasL. 
His  missionary  activity  unfortun^tdy  is  extremely  obscse. 
Tradition  assodates  his  name  with  Co.  Wicklow,  bat  Ira^ 
sources  state  that  after  a  brief  sojourn  there  he  pf^y^r^H  ia 
the  land  of  the  Picts,  among  whom  he  was  >wyw«iwiy  10  i^bou 
when  his  career  was  cut  short  by  death. 

St  Patrick. — At  this  juncture  Germanus  of  Aoxexic  dedied 
to  consecrate  his  pupil  Patrick  for  the  purpose  of  cairyiag  «.« 
the  work  begun  by  PaUadius.  Patrick  would  possess  sevcni 
qualifications  for  the  dignity  of  a.  missiooary  bishop  to  IreLar  1 
Bom  in  Britain  about  389,  he  had  been  carried  into  slavery  is. 
Irdand  when  a  youth  of  sixteen.  He  remained  with  his  masrer 
for  seven  years,  and  must  have  had  ample  opportauly  icr 
observing  the  conditions,  and  learning  the  lansBage,  of  the 
people  around  him;  and  such  knowledge  would  hare  bcr!: 
indispensable  to  the  Christian  bishop  in  vkv  of  the  pe^-..!^ 
state  of  Irish  sodety  (see  Patuck,  St).  The  new  bcsbop  Ixrx  ^ 
in  Wicklow  in  432.  Leinster  was  probably  the  province  in  »'r..  ." 
Christianity  was  already  most  stroni^y  represented,  and  P^t  •. 
may  have  entrusted  this  part  of  his  sphere  to  two  feOow-vM-kt.-^ 
from  Gaul,  Auxilius  and  Iseminus.  At  any  rate  he  seems n: "'^ 
to  have  addressed  himself  more  especially  to  the  task  of  foi.^-^  rz 
churches  in  Meath,  Ulster  and  Connaught.  In  IreUad  ':-- 
land  nominally  belonged  to  the  tribe,  but  in  reality  a  k^^  '^ 
feudal  system  existed.  In  order  to  succeed  with  the  body  oc  lt^ 
tribe  it  was  necessary  to  secure  the  adherence  of  the  chief.  T*^ : 
conversion  in  consequence  was  in  large  measure  only  appKT'- 
and  such  pagan  superstitions  ami  practices  as  did  ao*  r~' 
directly  counter  to  the  new  teaching  were  tolet^ed  b>  1^: 
saint.  Thus,  whibt  the  mass  of  the  people  practical! y  ^  -- 
continued  in  heathendom,  the  apostle  was  ^«*^^H  to  hAj:J 
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churches  and  schools  and  educate  a  priesthood  which  should 

provide  the  most  effective  and  certain  means  of  conversion. 

It  would  be  a  mistake  to  suppose  that  his  success  was  as  rapid 

or  as  complete  as  is  generally  assumed.    There  can  be  no  doubt 

that  he  met  with  great  opposition  both  from  the  high-king 

Loigaire  and  from  the  dniids.    But  though .  Loigaire  refused 

to  desert  the  faith  of  his  ancestors  we  are  told  that  a  number 

of  his  nearest  kinsmen  accepted  Christiam'ty;  and  if  thert  be 

any  truth  in  the  story  of  the  codification  of  the  Brehon  Laws 

we  gather  that  he  realized  that  the  future  belonged  to  the  new 

religion.  St  Patrick's  work  seems  to  fall  under  two  heads.    In 

the  first  place  he  planted  the  faith  in  parts  of  the  north  and  west 

which  had  probably  not  yet  heard  the  gpspeL   He  also  organized 

the  already  existing  Christian  communities,  and  with  this  in 

view  founded  a  church  at  Armagh  as  his  metropolitan  see  (444). 

It  is  further  due  to  him  that  Ireland  became  linked  up  with 

Rome  and  the  Christian  countries  of  the  Western  church,  and 

that  in  consequence  Latin  was. introduced  as  the  language  of  the 

church.  It  seems  probable  that    St  Patrick    consecrated  a 

considerable  number  of  bishops  with  small  but  definite  dioceses 

which  doubtless  coincided  in  the  main  with  the  territories  of  the 

tuatka.   In  any  case  the  ideal  of  the  apostle  from  Britain  was 

almost  certainly  very  different  from  the  monastic  System  in  vogue 

in  Ireland  in  the  6th  and  7th  centuries. 

The  Early  Irish  CkurdL—Tht  church  founded  by  St  Patrick 

was  doubtless  in  the  main  identical  in  doctrine  with  the  churches 

of  Britain  and  Gaul  and  other  branches  of  the  Western  church; 

but  after  the  recall  of  the  Roman  legions  from  Britain  the  Irish 

church  was  shut  off  from  the  Roman  world,  and  it  is  only  natural 

that  there  should  not  have  been  any  great  amount  of  scruple 

with  regard  to  orthodox  doctrine.     This  would  explain  the 

survival  of  the  writings  of  Pelagius  in  Ireland  until  the  8th 

century.    Even  Co|umba  himself,  in  his  Latin  hynm  Alius 

prosator^  was  suspected  by  Gregory  the  Great  of  favouring  Arian 

doctrines.    After  the  death  of  St  Patrick  there  was  apparently 

a  relapse  into  paganism  in  many  parts  of  the  island.   The  church 

itself  gradually  became  grafted  on  to  the  feudal  organization, 

the  result  of  which  was  the  peculiar  system  which  we  find  in  the 

6th  and  7th  centuries.    Wherever  Roman  law  and  municipal 

institutions  had  been  in  force  the  church  was  modelled  on  the 

dvil  society.     The  bishops  governed  ecclesiastical  district^ 

co-ordinate  with  the  dvil  divisions.    In  Ireland  there  were  no 

cities  and  no  munidpal  institutions;  the  nation  consisted  of 

groups  of  tribes  connected  by  kinship,  and  loosdy  held  together 

by  a  feudal  system  which  we  shall  examine  later.    Although 

St  Patrick  endeavoured  to  organize  the  Irish  church  on  regular 

diocesan  lines,  after  his  death  an  approximation  to  the  lay 

system  was  under  the  circumstances  almost  inevitable.    When  a 

chief  became  a  Christian  and  bestowed  lands  on  the  church,  he 

at  the  same*  time  transferred  all  his  rights  as  a  chief;  but  these 

rights  still  remained  with  his  sept,  albdt  subordinate  to  the 

uses  of  the  church.    At  first  all  church  offices  were  exdusivdy 

confined  to  members  of  the  scpL    In  this  new  sept  there  was 

consequently  a  twofold  succession.   The  religious  sept  or  family 

consisted  in  the  first  instance  not  only  of  the  ecdeaiasticd 

persons  to  whom  the  gift  was  made,  but  oi  all  the  UU  or  vaasak, 

tenants  and  slaves,  connected  with  the  land  bestowed.    The 

head  was  the  ooarb  (Ir.  comarhOj  **  co-heir  "),  Le,  the  inheritor 

both  of  the  spiritual  and  temporal  rights  and  privfleges  of  the 

founder;  he  in  his  temporal  capadty  exacted  rent  and  tribute 

like  other  chiefs,  and  made' war  not  on  temporal  chiefs  only,  the 

spectade  of  two  coarbs  making  war  on  each  other  not  being 

unusuaL     The  ecclesiastical  colonies  that  went  forth  from  a 

parent  family  generally  remained  in  subordination  to  it,  in  the 

same  way  that  the  spreading  branches  of  a  ruling  family  remained 

in  general  subordinate  to  it.  The  heads  of  the  secondi^  families 

were  also  called  the  coarbs  of  the  original  founder.    Tlius  there 

were  coarbs  of  Columba  at  lona,  Kells,  Derry,  Durrow  and 

other  places.    The  coarb  of  the  chief  spiritual  foundation  was 

Called  the  high  coarb  (ard-chomarba).    The  coarb  might  be  a 

bishop  or  only  an  abbot,  but  in  dther  case  all  the  ecdesiastics 

In  the  family  were  subject  to  him;  in  this  way  it  frequently 


happened  that  bishops,  though  their  superior  functions  were 
recognized,  were  in  subjection  to  abbots  who  were  only  priests, 
as  in  the  case  of  St  Columba,  or  even  to  a  woman,  as  in  the  case 
of  St  Brigit.  This  singular  assodation  of  lay  and  spiritual 
powers  was  liable  to  the  abuse  of  allowing  the  whole  succession 
to  fall  into  lay  hands,  as  happened  to  a  large  extent  in  later 
times.  Tlie  temporal  chief  had  his  steward  who  superintended 
the  collection  of  his  rents  and  tributes;  in  like  manner  the  coarb 
of  a  religious  sept  had  his  airckinnech  (Anglo-Irish  ertnach, 
herpwtk)t  whose  office  was  generally,  but  not  necessarily, 
hereditary.  The  office  embodied  in  a  certain  sense  the  lay 
succession  in  the  family. 

From  the  beginning  the  1i£q  of  the  converts  must  have  been 
in  some  measure  coenobitic.  Indeed  it  could  hardly  have  been 
otherwise  in  a  pagan  and  half'Savage  land.  St  Patrick  himself 
in  his  Confession  makes  mention  of  monks  in  Ireland  in  connexion 
with  his  mission,  but  the  few  glimpses  we  get  of  the  monastic 
life  of  the  decades  immediatdy  following  his  death  prove  that 
the  earliest  type  of  coenobium  differed  considerably  from  that 
known  at  a  later  period.  The  coenobium  of  the  end  of  the  5th 
century  consisted  of  an  ordinary  sept  or  family  whose  chief 
had  become  Christian.  After  making  a  gift  of  his  lands  the  chief 
dther  retired,  leaving  it  in  the -hands  of  a  coarb,  or  remained  as 
the  rdigious  head  himself.  The  family  went  on  with  their  usual 
avocations,  but  some  of  the  men  and  women,  and  in  some  cases 
all,  practised  celibacy,  and  all  joined  in  fasting  and  prayer.  It 
may  be  inferred  from  native  documents  that  grave  disorders 
were  prevalent  under  this  system.  A  severer  and  more  exclusive 
type  of  monastidsm  succeeded  this  primitive  one,  but  apart 
from  the  separation  of  the  sexes  the  general  character  never 
entirdy  changed. 

Diocesan  organization  as  understood  in  countries  under  Roman 
Law  being  unknown,  there  was  not  that  limitation  of  the  number 
of  bishops  which  territorial  jurisdiction  renders  necessary,  and 
consequently  the  number  of  bishops  increased  beyond  all  pro- 
portions. Thus,  St  Mochta,  abbot  of  Louth,  and  a  reputed 
disdple  of  St  Patrick,  is  stated  to  have  had  no  less  than  lob 
bishops  in  his  monastic  family.  All  the  bishops  in  a  coenobium 
were  subject  to  the  abbot;  but  besides  the  bishop  in  the  monastic 
families,  every  luath  or  tribe  had  its  own  bishop.  The  church 
in  Ireland  having  been  evolved  out  of  the  monastic  nudd 
already  described  the  tribe  bishop  was  an  episcopal  devdopment 
of  a  somewhat  later  period.  He  was  an  important  personage, 
his  status  being  fixed  in  the  Brehon  laws,  from  which  we  learn 
that  his  honour  price  was  seven  cumals,  and  that  he  had  the 
right  to  be  accompanied  by  the  same  number  of  followers  as  a 
petty  king.  The  poWer  of  the  bishops  was  considerable,  as  they 
were  strong  enough  to  resist  the  kings  with  regard  to  the  right 
of  sanctuary,  ever  a  fertile  source  of  dissension.  Hie  ttuUk 
bishop  in  later  centuries  corresponded  to  the  diocesan  bishop  as 
dosely  as  it  was  possible  in  two  systems  so  different  as  tribal 
and  munidpal  government.  When  diocesan  jurisdiction  was 
introduced  hito  Ireland  in  the  xath  century  the  luath  became  a 
diocese.  Many  of  the  old  dioceses  represent  ancient  lual^, 
and  even  enlarged  modem  dioceses  coindde  with  the  territories 
of  andent  tribal  states.  Thus  the  diocese  of  Kilmacduagh  was 
the  territory  of  the  Hul  Fiachrach  Aidne;  that  of  KUJFenora 
was  the  tribe  land  of  Corco-Mruad  or  Corcomroc.  Many  deaneries 
also  represent  tribe  territories.  Thus  the  deanery  of  Musgrylin 
(Co.  Cork)  was  the  andent  Muscraige  Mitaine,  and  no  doubt  had 
its  tribe  bbhop  in  ancient  times.  Bishops  without  dioceses  and 
monastic  bishops  were  not  unknown  outside  Ireland  in  the  Eastern 
and  Western  churches  in  very  early  times,  but  they  had  dis- 
appeared  with  rare  exceptions  in  the  6th  century  when  the  Irish 
reintroduced  the  monastic  bishops  and  the  monastic  church 
into  Britain  and  the  continent. 

In  the  8th  and  9th  centtiries,  when  the  great  emigration  of 
Irish  scholars  and  ecclesiastics  took  place,  the  Aumber  of  wander- 
ing bishops  without  dioceses  became  a  reproach  to  the  Irish 
church;  and  there  can  be  no  doubt  that  it  led  to  much  incon- 
venience and  abuse,  and  was  subversive  of  the  stricter  discipline 
that  the  popes  had  succeeded  in  establishing  in  the  Western 
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church.  They  were  accused  of  ordaining  serfs  without  the  conseitt 
of  their  lords,  consecrating  bishops  per  saUum,  i.e.  of  making 
men  bishops  who  had  not  previously  received  the  orders  of 
priests,  and  of  permitting  bishops  to  be  consecrated  by  a  single 
bishop.  This  custom  can  hardly,  however,  be  a  reproach  to  the 
Irish  church,  as  the  practice  was  never  hdd  to  be  invalid;  and 
besides,  the  Nicene  canons  of  discipline  were  perhaps  not  known 
in  Ireland  until  comparatively  late  times.  The  isolated  position 
of  Ireland,  and  the  existence  of  tribal  organization  in  full  vigour, 
explain  fully  the  anomalies  of  Irish  discipline,  many  of  which 
were  also  survivals  of  the  early  Christian  practices  before  the 
complete  organization  of  the  church. 

Aftef  the  death  of  St  Patrick  the  bond  between  the  numerous 
church  families  which  his  authority  supplied  was  greatly  relaxed; 
and  the  saint's  most  formidable  opponents,  the  druids,  probably 
regained  much  of  their  old  power.  The  transition  period  which 
follows  the  loosening  of  a  people's  faith  in  its  old  religion  and 
before  the  authority  of  the  new  is  imiversally  accepted  is  always 
a  time  of  confusion  and  relaxation  of  morals.  Such  a  period 
appears  to  have  followed  the  fervour  of  St  Patrick's  time; 
To  judge  from  the  early  h'terature  the  marriage-tie  seems  to 
have  been  regarded  very  lightly,  and  there  can  be  little  doubt  that 
pagan  marriage  customs  were  practised  long  after  the  intro- 
duction of  Christianity.  The  Biehon  Laws  assume  the  existence 
of  married  as  well  as  unmarried  clergy,  and  when  St  Patrick 
was  seeking  a  bishop  for  the  men  of  Leinster  he  asked  for  "  a 
roan  of  one  wife."  Marriage  among  the  secular  clergy  went  on 
in  Ireland  until  the  15th  century.  Like  the  Gaulish  druids 
described  by  Caesar,  the  poet  (JUij  and  the  dniid  possessed  a 
huge  stock  of  unwritten  native  lore,  probably  enshrined  in 
verse  which  was  learnt  by  rote  by  their  pupils.  The  exalted 
position  occupied  by  the  learned  d^  in  ancient  Ireland  perhaps 
affords  the  key  to  the  wonderful  outbursts  of  scholarly  activity 
in  Irish  monasteries  from  the  6th  to  the  9th  centuries.  That 
some  of  ihefiiid  embraced  Christianity  from  the  outset  is  evident 
from  the  story  of  Dubthach.  As  early  as  the  second  half  of  the 
5th  century  Enda,  a  royal. prince  of  Oriel  (c.  450-540),  after 
spending  some  time  at  Whithorn  betook  himself  to  Aranmore, 
off  the  coast  of  Galway,  and  founded  a  school  there  which 
attracted  scholars  from  all  over  Ireland.  The  connexion  between 
Ireland  and  Wales  was  strong  in  the  6th  century,  and  it  was  from 
south  Wales  that  the  great  reform  movement  in  the  Irish  mon- 
asteries emanated.  Findian  of  Clonard  (c.  470-548)  is  usually 
regarded  as  the  institutor  of  the  type  of  monastery  for  which 
Ireland  became  so  famous  during  the  next  few  centuries.  He 
spent  some  time  in  Wales,  where  he  came  under  the  influence  of 
St  David,  Gildas  and  Cadoc;  and  on  returning  to  Ireland  he 
founded  his  famous  monastery  at  Clonard  (Co.  Meath)  about 
520.  Here  no  less  than  3000  students  are  said  to  have  received 
instruction  at  the  same  time.  Such  a  monastery  consisted  of 
countless  tiny  huts  of  wattles  and  clay  (or,  where  stone  was 
plentiful,  of  beehive  cells)  built  by  the  pupils  and  enclosed  by 
a  fosse,  or  trench,  like  a  permanent  military  encampment. 
The  pupils  sowed  their  own  com,  fished  in  the  streams,  and 
milked  their  own  cows.  Instruction  was  probably  given  in  the 
open  air.  Twelve  of  Findian's  disciples  became  known  as  the 
twelve  apostles  of  Ireland,  the  monastic  schools  they  founded 
becoming  the  greatest  centres  of  learning  and  reb'gious  instruction 
not  only  in  Ireland,  but  in  the  whole  of  the  west  of  Europe. 
Among  the  most  famous  were  Moville  (Co.  Down),  founded  by 
another  Findian,  c.  540;  Clonmacnoise,  founded  by  Kieran, 
541;  Derry,  founded  by  Columba,  546;  Clonfert,  founded  by 
Brendan,  552;  Bangor,  founded  in  558  by  ComgaQ;  Durrow, 
founded  by  Columba,  c.  553.  The  chief  reform  due  to  the 
influence  of  the  British  church  *  seems  to  have  been  the  intro- 
duction of  monastic  life  in  the  strict  sense  of  the  word,  ij. 
communities  entirely  separated  from  the  laity  with  complete 
separation  of  the  sexes. 

One  almost  immediate  outcome  of  the  leformation  effected 

*  It  seems  probable  that  the  celebrated  monastery  of  Whithorn 
in  Galloway  played  some  part  in  the  reform  movement,  at  any  rate 
in  the  nortn  of  Ireland-   r  iodian  of  Moville  spent  some  years  therCt 


by  Findian  was  that  wonderful  spirit  of  missionary  esterpc^ 
whioh  made  the  name  of  Scot  and  of  Ireland  so  wdl  kaova 
throughout  Europe,  while  at  the  same  time  the  Irish  woe 
being  driven  out  of  their  colonies  in  Wales  and  south- west  Btitaia 
owing  to  the  advance  of  the  Saxon  power.    In  563  Columba 
founded  the  monastery  of  Hf  (lona),  which  spread  tbe  knowledge 
of  the  Gospel  among  the  Picts  of  the  Scottish  mainland.    Fiosa 
this  same  solitary  outpost  went  forth  the  illustrious  Aidan  to 
plant  another  lona  at'Lindisfame,  which,  '*  long  after  the  poor 
parent  brotherhood  had  fallen  to  decay,  expanded  itself  into  the 
bishopric  of  Durham."  *  And  Lightfoot  claims  for  Aidan  "  the 
first  place  in  the  evangelization  of  the  En^ish  raceu    Axig«tiae 
was  the  apostle  of  Kent,  but  Aidan  was  the  apostle  ci  Es^ajKL" 
In  590  Columbanus,  a  native  of  Leinster  (b.  543),  went  forth 
from  Bangor,  accompanied  by  twelve  compani<Mis,  to  preach  the 
Gospel  on  the  continent  of  Europe.    Columbanus  was  the  fint 
of  the  long  stream  of  famous  Irish  monks  who  left  their  tn<xs 
in  Italy,  Switzerland,  Germany  and  France;  anaoogst  thca 
being  Gallus  or  St  Gall,  founder  of  St  Gallen,  KOian  o<  WOr^ors, 
Virgil  of  Salzburg,  Cathald  of  Tarcntum  and  numenws  others. 
At  the  beginning  of  the  8th  century  a  long  series  of  mJsskmary 
establishments  extended  from  the  mouths  of  the  Mense  and 
Rhine  to  the  Rh6ne  and  the  Alps,  whibt  many  others  fooadcd  fay 
Germans  are  the  offspring  of  Irish  monks.     Willibrofd,  the 
apostle  of  the  Frisians,  for  instance,  spent  twelve  ycus  in 
Ireland.    Other  Irishmen  seeking  remote  i^aces  wberein  to  lead 
the  lives  of  anchorites,  studded  the  numerous  islaDds  on  the 
west  coast  of  Scotland  with  their  little  buildings.    Connac  «a 
Liathain,  a  disciple  of  St  Columba,  visited  the  Oriuxys,  aad 
when  the  Northmen  first  discovered  Iceland  they  found  thee 
books  and  other  traces  of  the  early  Irish  church.    It  may  be 
mentioned  that  the  geographer  Dicuil  who  lived  at  the  cocrt 
of  Charlemagne  gives  a  description  of  Iceland  whkh  ranst  luve 
been  obtained  from  some  one  who  had  been  there.    Tbe  pecnL- 
arities  which  owing  to  Ireland's  isolation  had  survived  were 
brought  into  prominence  when  the  Irish  missionaiies  came  issio 
contact  with  Roman  ecclesiastics.    The  chief  points  of  dificreace 
were  the  calculation  of  Easter  and  the  form  of  the  iossare,  iz 
addition  to  questions  of  discipline  such  as  the  ransecratioa  of 
bishops  per  saltuM  and  bishops  without  dioceses.    With  Rfiisrd 
to  tonsure  it  would  seem  that  the  druids  shaved  the  front  part  of 
the  head  from  ear  to  ear.     St  Patrick  doobtkss  introdaced 
the  ordinary  coronal  tonsure,  but  in  the  period  foOowiBg  his 
death  the  old  druidical  tonsure  was  again  itvivcd.     In  ^he 
calculation  of  Easter  the  Irish  employed  the  old  Rooan  a:^i 
Jewish  84-years'  cycle  which  they  may  have  KxeiveJ  frca 
St  Patrick  and  which  had  once  prevailed  aO  over  Europe.    She: 
off  from  the  world,  they  were  probably  ignorant  of  the  new 
cycle  of  53  a  years  which  had  been  adopted  by  Rome  ia  463. 
This  question  aroused  a  controversy  whicK  waxed  hsAtcsi  m 
England,  and  as  the  Irish  monks  stubbornly  adhered  to  ther 
traditions  they  were  vehemently  attacked  by  their  opp^Msts. 
As  early  as  633  the  church-  of  the  south  of  IrelaiMi,  whidi  had 
been  more  in  contact  with  Gaul,  had  beien  woo  over  €0  the 
Roman  method  of  computation.    The  north  and  lona  oa  the 
other  hand  refused  to  give  in  until  Adamnin  induced  the  acrrth 
of  Ireland  to  yield  in  697,  while  lona  held  oat  until  716,  akhc<i.£& 
by  this  time  the  monastery  had  lost  its  inllucooe  in  Pktlar^ 
dwing  to  these  controversies  the  real  weak  of  the  early  Irr^ 
missionaries  in  converting  the  pagans  of  Britain  and  cssr^. 
Europe,  and  sowing  the  seeds  of  culture  there,  is  apt  to  be 
overlooked.    Thus,  when  the  Ang^o-Saxon,  Wiaftid,  saraacrd 
Boniface,  appeared  in  the  kingdom  of  the  Franks  as  pa^'^i 
legate  in  723,  to  romanise  the  existing  church  of  the  time,  nesthfr 
the  Franks,  the  Thurinspums,  the  Alemarmi  nor  the  Bawtara 
could  be  considered  as  pagans.    What  Insh  nsissiooazaes  a*-. 
their  foreign  pupils  had  implanted  for  more  than  a  ceM^-« 
quite  independently  of  Rome,  IKHnfrid  organiaed  and  cstahE^rs 
under  Roman  authority  partly  by  foite  of  arms. 

During  the  four  centuries  which  dapsed  between  the  arr'TsI 

of  St  Patrick  ami  the  estabUshment  of  a  central  stnte  in  Z>shL2 

I  by  the  Noneiaeii  the  histoiy  of  Irdiad  o  «liaost  «  Waak  ai 
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regards  outstanding  eirents.    From  the  time  that  the  Mflesians 

of  Tara  had  come  to  be  xecogniaed  as  suzerains  of  the  whole 

island  all  political  development  ceases.    The  annals  contain 

nothing  save  a  record  of  intertribal  warfare,  which  the  high-king 

was  rardy  powerful  enough  to  stay.  The  wonderful  achievements 

of  the  Irish  monks  did  not  affect  the  body  politic  as  a  whole, 

and  it  majr  be  doubted  if  there  was  any  distinct  advance  in 

civilization  in  Ireland  from  the  time  of  Niall  N6igiallach  to  the 

Anglo-Norman  invasion.    Niall's  posterity  held  the  position  of 

ardri  uninterruptedly  tmtil  looa.    Four  of  his  sons,  Loigaire, 

ConaU  Crimthand,  Fiacc  and  Maine,  settled  in  Meath  and 

adjoining  territories,  and  their  posterity  were  called  the  southern 

Hy  Neill.    The  other  four,  Eogan,  Enna  Find,  Cairpre  and 

ConaU  Gttlban,  occupied  the  northern  part  of  Ulster.    Their 

descendants  were  known  as  the  northern  Hy  Neill.'     The 

descendants  of  Eogan  were  the  O'Neills  and  their  numerous 

kindred  septs ;  the  posterity  of  Conall  Gulban  were  the  O'Donnells 

and  their  kindred  septs.   Niall  died  in  406  in  the  English  Channel 

whilst  engaged  in  a  marauding  expedition.    He  was  succeeded 

by  his  nephew  Dathi,  son  of  Fiachra,  son  of  Eochaid  Muigmed6in, 

who  is  stated  to  have  been  struck  by  lightning  at  the  foot  of  the 

Alps  in  428.    Loigaire,  son  of  Niall  (428-463),  is  identified  with 

the  story  of  St  Patrick.    According  to  tradition  it  was  during 

his  reign  that  the  codification  of  the  SeiuJnu  M6r  took  place. 

A  well-known  story  ropresents  him  as  constantly  at  war  with 

the  men  of  Lcinster.    His  successor,  Ailill  Molt  {A^SrA^iX  son 

of  Dathi,  is  remarkable  as  being  the  last  high-king  for  500  years 

who  was  not  a  direct  descendant  of  Niall. 

In  S03  a  body  of  colonists  under  Fergus,  son  of  Ere,  moved 

from  Dalriada  to  Argyll  and  effected  settlements  there.    The 

circumstances  which  enabled  the  Scots  to  succeed  in  occupying 

Kin  tyre  and  lalay  cannot  now  be  ascertained.    The  little 

kingdom  had  great  difficulty  to  maintain  itself,  and  its  varying 

fortunes  are  very  obscure.    Neither  is  it  clear  that  bodies  of 

Scots  had  not  already  migrated  to  Argyll.    Diarmait,  son  of 

Fergus  Ccrbaill  (544-565),  of  the  southern  Hy  Neill,  undoubtedly 

professed  Christianity  though  he  still  clung  to  many  pagan 

practices,  such  as  polygamy  and  the  use  of  druidical  incantations 

in  battle.    The  annals  represent  him  as  getting  into  trouble 

with  the  Church  on  account  of  his  violation  of  the  right  of 

sanctuary.  At  an  assembly  held  at  Taxa  in  554  Cuman,  son  of  the 

king  of  Connaught,  slew  a  nobleman,  a  crime  punishable  with 

death.   The  author  of  the  deed  fled  for  sanctuary  to  St  Columba. 

But  Diarmait  pursued  him,  and  disregarding  the  opposition 

of  the  saint  seized  Cuman  and  hanged  him.    St  Columba's 

kinsmen,  the  northern  Hy  Neill,  took  up  the  quarrel,  and  attacked 

and  defeated  the  king  at  Culdreimne  in  561.    In  this  battle 

Diarmait  is  stated  to  have  employed  druids  to  form  an  airbe 

druad  (fence  of  protection?)  round  his  host.    A  few  years  later 

Diarmait  seized  by  force  the  chief  of  Hy  Maine,  who  had  slain 

his  herald  and  had  taken  refuge  with  St  Ruadan  of  Lothra. 

According  to  the  legend  the  saint,  accompanied  by  St  Brendan 

of  Birr,  followed  the  king  to  Tara  and  solemnly  cursed  it,  from 

which  time  it  was  deserted.    It  has  been  suggested  that  Tara 

was  abandoned  during  the  plague  of  548-549.    Others  have 

surmised  that  it  was  abandoned  as  a  regular  place  of  residence 

long  before  this,  soon  after  the  northern  and  southern  branches 

of  the  Hy  NeiU  had  consolidated  their  power  at  Ailech  and  in 

Westmcath.    Whatever  truth  there  may  be  in  the  legend,  it 

demonstrates  conclusively  the  absence  of  a  rallying  point  where 

the  idea  of  a  central  government  might  have  taken  root.    Aed, 

son  of  Ainmire  (573-598)  of  the  northern  Hy  Neill,  figures 

prominently  in  the  story  of  St  Columba.    It  was  during  his 

reign  that  the  famous  assembly  of  Dramcet  (near  Newtown- 

limavaddy  in  Co.  Deny)  was  held.    The  story  goes  that  the 

fUid  had  increased  in  number  to  such  an  extent  that  they  included 

one- third  of  the  freemen.    There  was  thus  quite  an  army  of 

impudent  swaggering  idlers  roaming  about  the  country  and 

■  The  O'Neills  who  played  such  an  important  part  in  later  Irish 
ii9tory  do  not  take  their  name  from  Niall  N6igianach,  though  they 
ire  descended  from  him.  They  take  their  name  from  Niall  Glikodub 
:d-  9«9)- 


quartering  themselves  on  the  chiefs  and  nobles  during  the  winter 
and  spring,  story-teUing,  and  lampooning  those  who  dared  to 
hesitate  to  comply  with  their  denuwds. 

.  Some  idea  of  the  style  of  living  of  the  learned  professions 
in  early  Ireland  may  be  gathered  from  the  income  enjoyed  in 
later  times  by  the  literati  of  Tfr  Conaill  (Co.  Donegal).  It  has 
been  computed  that  no  less  than  £2000  was  set  aside  yearly  in 
this  smaU  state  for  the  maintenance  of  the  class.  No  wonder, 
then,  that  Aed  determined  to  bamsh  them  from  Ireland.  At 
the  convention  of  Drumcet  the  number  of  filid  was  greatly 
reduced,  lands  were  assigned  for  their  maintenance,  the  ollams 
were  required  to  open  schools  and  to  support  the  inferior  bards 
as  teachers.  This  reform  may  have  helped  to  foster  the  cultiva- 
tion  of  the  native  literature,  and  it  is  possible  that  we  owe  to  it 
the  preservation  of  the  Ulster  epic.  But  the  Irish  were  un- 
fortunately incapable  of  rising  above  the  saga,  consisting  of  a 
mixture  of  prose  and  verse.  Their  greatest  achievement  in 
literature  dates  back  to  the  dawn  of  history,  and  we  find  no 
more  trace  of  development  in  the  world  of  letters  than  in  the 
political  sphere.  The  Irishman,  in  his  own  language  at  any  rate, 
seems  incapable  of  a  sustained  literary  effort,  a  consequence  of 
which  is  that  he  invents  the  most  intricate  measures.  Sense 
is  thus  too  frequently  sacrificed  to  sound.  The  influence  of  the 
professional  literary  class  kept  the  clan  q>irit  alive  with  their 
elaborate  genealogies,  and  in  their  poems  they  only  pandered 
to  the  vanity  and  vices  of  their  patrons.  That  no  new  ideas 
came  in  may  be  gathered  from  the  fact  that  the  bulk  of  Irish 
literature  so  far  published  dates  from  before  800,  though  the 
MSS.  which  contain  it  are  much  later.  Bearing  in  mind  how 
largely  the  Finn  cycle  is  modelled  on  the  older  Ubter  epic,  works 
of  originality  composed  between  xooo  and  x6oo  are  with  one  or 
two  exceptions  conspicuously  absent. 

At  the  convention  of  Drumcet  the  status  of  the  Dalriadic 
settlement  in  Argyll  was  also  regulated.  The  ardri  desired  to 
make  the  colony  an  Irish  state  tributary  to  the  high-king;  but 
on  the  special  pleading  of  St  Columba  it  was  allowed  to  remain 
independent.  Aed  lost  his  life  in  endeavouring  to  exact  the 
hmroma  tribute  from  Brandub,  king  of  Leinster,  who  defeated 
him  at  Dunbolg  in  598.  After  several  short  reigns  the  throne 
was  occupied  by  Aed's  son  Domnall  (627-64 1 ).  His  predecessor, 
Suibne  Menn,  had  been  slain  by  the  king  of  Dalaraide,  Congal 
Claen.  The  latter  was  driven  out  of  the  country  by  Domnall, 
whereupon  Congal  collected  an  army  of  foreign  adventurers  made 
up  of  Saxons,  Dalriadic  Scots,  Britons  and  Picts  to  regain  his 
lands  and  to  avenge  himself  on  the  high-king.  In  a  sanguinary 
encounter  at  Mag  Raith  (Moira  in  Co.  Down),  which  forms  the 
subject  of  a  celebrated  romance,  Congal  was  slain  and  the  power 
of  the  settlement  in  Kintyre  weakened  for  a  considerable  period. 
A  curious  feature  of  Hy  Neill  rule  about  this  time  was  joint 
kingship.  From  565  to  656  there  were  no  less  than  five  such 
pairs.  In  681  St  Moling  of  Ferns  prevailed  upon  the  ardrt 
Finnachta  (674-690)  to  renounce  for  ever  the  boroma,  tribute, 
which  had  always  been  a  source  of  friction  between  the  supreme 
king  and  the  ruler  of  Leinster.  This  was,  however,  unfortunately 
not  the  last  of  the  boroma.  Fetgal  (711-722),  in  trying  to  enforce 
it  again,  was  slain  in  a  famous  battle  at  Allen  in  Kildare.  As 
a  sequel  Fergal's  son,  Aed  Allan  (734-743),  defeated  the  men 
of  Leinster  with  great  slaughter  at  Ballyshannon  (Co.  Kildare) 
in  737.  If  there  was  so  little  cohesion  among  the  various  pro- 
vinces it  is  small  wonder  that  Ireland  fell  such  an  easy  prey  to 
the  Vikings  in  the  next  century.  In  697  an  assembly  was  held 
at  Tara  in  which  a  law  known  as  Cdin  Adamndin  was  passed, 
at  the  instance  of  Adamnin,  prohibiting  women  from  taking 
part  in  battle;  a  decision  that  shows  how  far  Ireland  with  its 
tribal  system  lagged  behind  Teutonic  and  Latin  countries  in 
civilization.  A  similar  enactment  exempting  the  clergy,  known 
as  Cdin  Patraic^  was  agreed  to  in  803.  The  story  goes  that  the 
ardri  Aed  Oirdnigthe  (797-819)  made  a  hostfle  incursion  into 
Leinster  and  forced  the  primate  of  Armagh  and  all  his  clergy  to 
attend  him.  When  representations  were  made  to  the  king  as  to 
the  impropriety  of  his  conduct,  he  referred  the  matter  to  his 
adviser,  Fothud,  who  was  also  a  cleric.  Fotbud  proDOuaccd  that 
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the  clergy  should  be  exempted,  and  three  venes  poiportiiig  to 
be  his  ded^on  are  still  extant 

'  Intasum  of  the  Northmen, — ^The  first  incursion  of  the  Northmen 
took  place  in  a.d.  795,  when  they  laundered  and  burnt  the  church 
of  Rechru,  now  Lambay,  an  island  north  of  Dublin  Bay.  When 
this  event  occurred,  the  power  of  the  over-king  was  a  mere 
shadow.  The  provincial  kingdoms  had  q[)Iit  up  into  m<»e  or 
less  independent  principalities,  almost  constantly  at  war  with 
each  other.  The  osdUation  of  the  centre  of  power  betWMn 
Meath  and  Tfr  Eogain,  according  as  the  ardri  belonged  to  the 
southern  or  northern  Hy  Neill,  produced  corresponding  per- 
turbations in  the  balance  of  parties  among  the  minor  kings. 
The  army  consisted  of  a  number  of  tribes,  each  commanded  by 
its  own  chief,  and  acting  as  so  many  indq>endent  units  without 
cohesion.  The  tribesmen  owed  fealty  only  to  their  chiefs,  who 
in  turn  owed  a  kind  of  conditional  alle^ance  to  the  over-king, 
depending  a  good  deal  upon  the  ability  of  the  latter  to  enforce  it. 
A  chief  might  through  pique  or  other  causes  withdraw  his  tribe 
even  on  the  eve  of  a  battle  without  such  defection  being  deemed 
dishonourable.  What  the  tribe  was  to  the  nation  or  the  province, 
ihtfine  or  sept  was  to  the  tribe  itself.  The  head  of  a  sept  had  a 
voice  not  only  in  the  question  of  war  or  peace,  for  that  was 
determined  by  the  whole  tribe,  but  in  all  subsequent  operations. 
However  brave  the  individual  soldiers  of  such  an  army  might  be, 
the  army  itself  was  unreliable  against  a  well-organized  and 
disciplined  enemy.  Again,  such  tribal  forces  were  only  levies 
gathered  together  for  a  few  weeks  at  most,  unprovided  with 
military  stores  or  the  means  of  tranq;x>rt,  and  consequently 
generally  unprepared  to  attack  fortifications  of  any  kind,  and 
liable  to  melt  away  as  quickly  as  they  were  gathered  together. 
Admirably  adapted  for  a  sudden  attack,  such  an  army  was 
wholly  unfit  to  carry  on  a  regular  campaign  or  take  advantage 
of  a  victory.  These  defects  of  the  Irish  nulitary  system  were 
abundantly  shown  throughout  the  Viking  period  and  also  in 
An^o-Norman  times. 

The  first  invaders  were  probably  Norwegians*  from  Hdrdaland 
in  search  of  plunder  and  captives.  Their  attacks  were  not 
confined  to  the  sea-coasts;  they  were  able  to  ascend  the  riyers 
in  their  ships,  and  already  in  801  they  are  found  on  the  upper 
Shannon.  At  the  outset  the  invaders  arrived  in  small  bodies,, 
but  as  these  met  with  considerable  resistance  large  fleets  com- 
manded by  powerful  Vikings  followed.  With  such  forces  it 
was  possible  to  put  fleets  of  boats  on  the  inland  lakes.  Rude 
earthen  or  stockaded  forts,  serving  as  magazines  and  places  of 
retreat,  were  erected;  or  in  some  cases  use  was  made  of  strong- 
holds already  existing,  such  as  Dun  Almain  in  Kildare,  Dunlavin 
in  Wicklow  and  Fermoy  in  Cork.  Some  of  these  military  posts 
in  course  of  time  became  trading  stations  or  grew  into  towns. 
During  the  first  half  of  the  9th  century  attacks  were  incenant 
in  most  parts  of  the  island.  In  801  we  find  Nwwcgians  on  the 
upper  Shannon;  in  820  the  whole  of  Ireland  was  harried;  and 
five  years  later  we  bear  of  Vikings  in  Co.  Dublin,  Meath,  Kildare, 
Wicklow,  Queen's  Co.,  Kilkenny  and  Tippcrary.  However, 
the  invaders  do  not  appear  to  have  acted  in  concert  until  830. 
About  this  time  a  powerful  leader,  named  Turgeis  (Turgcsius), 
accompanied  by  two  nobles,  Saxolb  and  Domrair  (Thorir), 
arrived  with  a  "  royal  fleet."  Sailing  up  the  Shannon  they 
built  strongholds  on  Lough  Ree  and  devastated  Connaught  and 
Meath.  Eventually  Turgeis  established  himself  in  Armagh, 
whilst  his  wife  Ota  settled  at  Clonmacnoise  and  profaned  the 
monastery  church  with  pagan  rites.  Indeed,  the  numerous 
ecclesiastical  establishments  appear  to  have  been  quite  as  much 
the  object  of  the  invaders'  fury  as  the  dvil  authorities.  The 
monastery  of  Armagh  was  rebuilt  ten  times,  and  as  often  de- 
stroyed. It  was  sacked  three  times  in  one  month.  Turgeis 
himself  is  reported  to  have  usurped  the  abbacy  of  Armagh. 
To  escape  from  the  continuous  attacks  on  the  monasteries,  Irish 
monks  and  scholars  fled  in  large  numbers  to  the  continent 
carrying  with  them  their  precious  books.    Among  them  were 

*  At  this  period  it  i»  extremely  difficult  to  distinguish  between 
Norwei^ians  and  Danes  on  account  of  the  close  connexion  between 
the  ruling  families  of  both  countries. 
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many  of  the  greatest  lights  in  the  wodd  of  letters  of  the 
such  as  Sedulius  Scottus  and  J<4ianncs  Soottns  Eiigeaa.  The 
figure  of  Turgeis  has  given  rise  to  considerable  discBsai 
there  is  no  mention  of  him  in  Scandinavian  sources.  It 
probable  that  his  Norwegian  name  was  Thocgih  and  be  vz< 
possibly  related  to  Godf red,  father  of  Olaf  the  White,  who  figars 
prominently  in  Irish  history  a  little  later.  Toigeis  appar- 
ently united  the  Viking  forces,  as  he  is  styled  the  fizst  king  u 
the  Norsemen  in  Irdand.  A  permanent  sovcitiguty  over  the 
whole  of  Ireland,  such  as  Turgeis  seems  to  have  aimed  at,  v^s 
then  as  in  later  times  impossible  because  of  the  state  of  sodet  j 
During  his  lifetime  various  cities  were  founded — the  first  c*: 
Irish  soiL  Dublin  came  int6  existence  in  S^  and  Watcrtcr! 
and  Limerick  appear  in  history  about  the  same  time.  AhhoLx: 
the  Norsemen  were  constantly  engaged  in  oonflkt  with  t^c 
Irish,  these  dties  soon  became  important  OHnmcrdal  ceB:ns 
trading  with  England,  France  and  Norway.  Tnreeis  wzi 
captured  and  drowned  by  the  ardri  Madsechlainn  in  844.  aaj 
two  years  later  Domrair  was  slain.  However  cruel  and  lapack^ 
the  Vikings  may  have  been,  the  work  of  disorder  and  raui  «^ 
not  all  theirs.  The  condition  of  the  country  afforded  fuS  scj«pe 
for  the  jealousy,  hatred,  cupidity  and  vanity  which  chatacurjr 
the  tribal  state  of  political  society.  For  in^lanrr,  Fedr!. 
king  of  Munster  and  archbishop  of  Cashd,  lock  the  opport-<i.-  . 
of  the  misfortunes  of  the  country  to  revive  the  daims  oi  rr; 
Munster  dynasty  to  be  kings  of  Irdand.  To  enforce  this  c.:.- 
he  ravaged  and  plundered  a  large  part  of  the  ocmatry.  tr**. 
hostages  from  Niall  Caalle  the  over-king  (Sj^-^is),  drove  oct  *  *>? 
comarba  of  St  Patrick,  or  archiushop  ci  Armagh,  aiid  for  a  wt  .^ 
year  occupied  his  place  as.bishop.  On  his  return  he  plnaierE:: 
the  termon  lands  of  Clonmacnoise  "  up  to  the  church  door."  a 
exploit  which  was  repeated  the  fcAowing  year, 
mention  of  his  having  hdpcd  to  drive  out  the 

For  some  years  after  the  death  of  Turgeis  tbe  K 
appear  to  have  lacked  a  leader  and  to  have  been  hard  prrssc . 
It  was  during  this  period  that  DuUin  was  diosen  as  the  pc.-: 
of  concentration  for  their  forces.  In  848  a  Danish  fleet  tnr- 
the  south  of  England  arrived  in  Dublin  Bay. 
called  in  Irish  DubgaiU,  or  black  foreigners, 
from  the  FindgaiU*  or  white  foretgneis,  Le.  Narwc^aas.  Tbe 
origin  of  these  terms,  as  also  of  the  Irish  name  for  Ssm* 
iLbchlann),  is  obscure.  At  first  the  Danes  aod  Nor«c^-i 
appear  to  have  made  common  cause,  bat  two  3rears  later  l'-^ 
new  dty  of  Dublin  was  stemmed  by  the  Danes.  In  S^z  irs 
Dublin  Vikings  succeeded  in  vanqui^ng  the  Danes  zi'.c  x 
three  days'  battle  at  Snaim  Aignech  (Carfingfotd  Lccjr 
whereupon  the  defeated  party  under  their  leader  Hare  .*  «. 
service  with  CerbaU,  king  of  Ossory.  Even  in  the  fizst  kil:  ^ 
the  Qth  century  there  must  have  been  a  great  deal  of  l=*c->- 
marriage  between  the  invaders  and  the  native  popitlarinK,  r^ 
in  part  at  any  rate  to  the  number  of  ca^^ve  women  wte  «?re 
carried  off.  A  mixed  race  grew  up,  recruited  by  masy  Ir>^ 
of  pure  blood,  whom  a  love  of  adventure  and  a  lawless  ^"^ 
led  away.  This  heterogeneous  population  was  called  d^.'  ~-  <• 
or  foreign  Irish  (wheiKe  the  modem  name  GaUoway't,  mrki  .  %.z 
their  northern  kinsmen  they  betook  themsdves  to  tke  sea  1- .: 
practised  piracy.  The  Christian  element  in  t^s  miaed  sso.t 
soon  lapsoi  to  a  large  extent,  if  not  entirdy.  into 
The  Scandinavian  settlements  were  almost  wboQy 
the  seaport  towns,  and  except  Dublin  indnded  dock  of  -^ 
surrounding  territory.  Owing  to  its  poation  and  the  chjrir  * 
of  the  country  about  it,  e^)cdaUy  the  coast -huul  to  tfae 
the  Liffey  which  fonned  a  kiiKl  of  borda-4and  bet 
territories  of  the  kings  oi  Meath  and  Lcinster,  a 
tract  passed  into  the  possesion  of  so  powerful  a  dty  «s  D:.. 

The  social  and  political  condition  of  Irdand,  aad  the  pas* 
occupation  of  the  inhabitants,  were  unfavourable  to  tbe 
ment  of  foreign  commerce,  and  the  absence  of 
among  them  shows  that  it  did  not  exist  on  an  czti 

*  This  name  survives  in  Fingall.  the  name  of  a 
Dublin  dty.   Dubgall  is  contained  ta  the  preperi 
MacDowdL 
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The  foreign  artkks  of  luzory  (dress,  onaments,  wine,  &c.) 
required  by  tbem  were  brought  to  the  great  oenacks  or  fain  held 
periodically  in  various  parts  of  the  country.     A  flourishing 
commerce,  however,  soon  grew  up  in  the  Scandinavian  towns; 
mints  were  established,  am)  many  foreign  traders — Flemings, 
Italians  and  others— settled  there.     It   was  through   th^ 
Scandinavian  trading  communities  that  Ireland  came   into 
conua  with  the  rest  of  Europe  in  the  nth  and  zath  centuries. 
If  evidence  were  needed  it  is  only  necessary  to  point  to  the  names 
of  three  of  the  Irish  provinces,  Ulster,  Leinster,  Munster,  which 
are  formed  from  the  native  names  {Ulaid,  Laigint  Muma-n) 
with  the  addition  of  Norse  statir;  and  the  very  name  by  which 
the  island  is  now  generally  known  is  Scandinavian  in  form 
ilra4and,  the  land  of  the  Irish).  The  settlers  in  the  Scandinavian 
towns  early  came  to  be  looked  upon  by  the  native  Irish  as  so 
many  septs  oi  a  tribe  added  to  the  system  of  petty  states  forming 
the  Irish  political  system.    They  soon  mixed  in  the  domestic 
quarrels  of  neighbouring  tribes,  at  first  selling  their  protection, 
but  afterwards  as  vassals,  sometimes  as  allies,  like  the  septs  and 
tribes  of  the  Goidel  among  themselves.   The  latter  in  turn  acted 
in  similar  capacities  with  the  Irish-Norwegian  chiefs,  Irish 
tribes  often  forming  part  of  the  Scandinavian  armies  in  Britain. 
This  intercourse  led  to  frequent  intermarriage  between  the  chiefs 
and  nobility  of  the  two  peoples.    As  an  instance,  the  case  of 
Cerball,  king  of  Ossory  (d.  ftS;),  may  be  cited     Eyvindr,  sur- 
named  AustmaSr,  "the  east-man,"*  son  of  Bjdm,  agreed  to 
defend  Cerball's  territory  on  condition  of  receiving  his  daughter 
Raforta  in  marriage.     Among  the  children  of  this  marriage 
were  Helgi  Magri,  one  of  the  eady  settlers  in  Iceland,  and 
Thurida,  wife  of  Thorstein  the  Red.    Three  other  daughters 
of    Cerball    married    Scandinavians:    Gormflaith    (KormId5) 
married  Grimolf,  who  settled  in  Iceland,  Fridgerda  married 
Thorir  Hyrna,  aiul  Ethne  (Edna)  married  HloOvcr,  father  of 
Eari  Sigurd  Digri  who  fell  at  ClonUrf.    Cerball's  son  Domnall 
(Dufnialr)  was  the  founder  <tf  an  Icelandic  family,  whilst  the 
names  Raudi  and  Baugr  occur  in  the  same  family.    Hence  the 
occurrence  of  such  essentially  Irish  names  as  Konall,  Kjaran, 
Njall,  Kormakr,  Brigit,  Kaolin,  &c.,  among  Icelanders  and  Nor- 
wegians cannot  be  a  matter  for  surprise*,  nor  that  a  number  of 
Norse  words  were  introduced  into  Irish,  notably  terms  connected 
with  trade  and  the  sea. 

'    The  obscure  contest  between  the  Norwegians  and  Danes 

for  supremacy  in  Dublin  appears  to  have  made  the  former  feel 

the  need  of  a  powerful  leader.    At  any  rate,  in  851-852  the  king 

of  Lochlann  (Norway)  sent  his  son  Amlaib  (Olaf  the  White) 

to  assume  sovereignty  over  the  Norsemen  in  Ireland  and  to 

receive  tribute  and  vassals.    From  this  time  it  is  possible  to 

speak  of  a  Scandinavian  kingdom  of  Dublin,  a  kingdom  which 

lasted  almost  without  interruption  until  the  Norman  Conquest. 

The  king  of  Dublin  exercised  overlordship  over  the  other  Viking 

communities  in  the  island,  and  thus  became  the  most  dangerous 

opponent  of  the  ardrt,  with  whom  he  was  constantly  at  variance. 

Amlaib  was  accompanied  by  Ivar,  who  is  stated  in  one  source 

to  have  been  his  brother.    Some  writers  wish  to  identify  this 

prince  with  the  famous  Ivar  Beinlaus,  son  of  Ragnar  Lodbrok. 

Amlaib  was  opposed  to  the  ardri  Maelsechlainn  I.  (846-863) 

who  had  overcome  Turgeis.   This  brave  ruler  gained  a  number  of 

victories  over  the  Norsemen,  but  in  true  Irish  fashion  they  were 

never    followed  up.     Although  his  successor  Acd   Finnliath 

(863-879)  gave  his  daughter  in  marriage  to  Amlaib,  no  better 

relations  were  established.    The  king  of  Dublin  was  certainly 

tbe  most  commanding  figure  in  Ireland  in  his  day,  and  during 

his  lifetime  the  Viking  power  was  greatly  extended.    In  870 

he  captured  the  strongholds  of  Dumbarton  and  Dunseverick 

(Co.  Antrim).   He  disappears  from  tbe  scene  in  873.   One  source 

represents  him  as  dying  in  Ireland,  but  the  circumstances  are 

quite  obscure.    Ivar  only  survived  Olaf  two  or  three  years,  and 

it  is  stated  that  he  died  a  Christian.    During  the  ensuing  period 

Dublin  was  the  scene  of  constant  family  feuds,  which  weakened 

■  In  Anglo-Norman  times  the  Scandinavians  of  Dublin  and  other 
cities  arc  always  called  Ostmcn.  t.«.  Eastmen;  hence  the  name 
Oatmanscown.  now  Oxmanstown.  a  part  of  the  city  of  Dublin. 


its  power  to  such  an  extent  that  in  901  Dublin  and  Waterford 
were  captured  by  the  Irish  and  were  obliged  to  acknowledge 
the  supremacy  of  tbe  high-king.  The  Irish  Annals  state  that 
there  were  no  fresh  invasions  of  the  Northman  for  about  forty 
yean  dating  from  877.  During  this  period  Ireland  enjoyed 
comparative  rest  notwithstanding  the  intertribal  feuds  in  which 
the  Norse  settlers  shared,  including  the  campaigns  of  Cormac, 
son  of  Cuileiman,  the  scholarly  king-bishop  of  CasheL 

Towards  the  end  of  this  interval  of  repose  a  certain  Sigtrygg, 
who  was  probably  a  great-grandson  of  the  Ivar  mentioned  above, 
addressed  himself  to  the  task  of  winning  back  the  kingdom  of  his 
ancestor.  Wateriord  was  retaken  in  914  by  Ivar,  grandson  of 
Ragnall  and  Earl  Ottir,  and  Sigtrygg  won  a  signal  victory  over 
the  king  of  Leinster  at  Cenn  Fuait  (Co.  Kilkenny?)  two  years 
later.  Dublin  was  captured,  and  the  high-king  Niall  GlGndub 
(910-919)  prepared  to  oppose  the  invaders.  A  battle  of  prime 
importance  was  gained  by  Sigtrygg  over  the  ardri,  wfa«>  fell 
fighting  gallantly  at  Kilmashogue  near  Dublin  in  919.  Between 
920  and  970  the  Scandinavian  power  in  Ireland  reached  its  zenith. 
The  country  was  desolated  and  plundered  by  natives  and 
foreigners  aJike.  The  lower  Shannon  was  more  thoroughly 
occupied  by  the  Norsemen,  with  which  fact  the  rise  of  Limerick 
is  associated.  Cariow,  Kilkenny  and  the  territory  round  Lough 
Neagh  were  settled,  and  after  the  capture  of  Lough  Erne  in  932 
much  of  Longford  was  colonized.  The  most  prominent  figures 
at  this  time  were  Muirchertach  "  of  the  leather  cloaks,"  son  of 
Niall  Gl&ndub,  CeUacban  of  Cashel  and  AnUaib  (OUf)  Cuar&n. 
The  first-named  waged  constant  warfare  against  the  foreigners 
and  was  the  most  formidable  opponent  the  Scandinavians  had 
yet  met.  In  his  famous  circuit  of  Irekmd  (941)  he  took  all  the 
provincial  kings,  as  well  as  the  king  of  Dublin,  as  hostages,  and 
after  keeping  them  for  five  months  at  Ailech  he  handed  them 
over  to  the  feeble  tituUir  ardri,  showing  that  his  loyalty  was 
greater  than  his  ambition.  Unlike  Muirchertach,  Cellacnan  of 
Cashel,  the  hero  of  a  late  romance,  was  not  particular  whether 
he  fought  for  or  against  the  Norsemen.  In  930  Sigtrygg  (d.  927) 
was  driven  out  of  Dublin  by  his  brother  Godfred  (d.  934)  and 
retired  to  York,  where  he  became  king  of  Northumbria.  His 
sons  Olaf  and  Godfred  were  expelled  by  iEthektan.  The  former, 
better  known  as  Amlaib  (Olaf)  Cuar&n,  married  the  daughter  of 
Constantine,  king  of  Scotland,  and  fought  at  Brunanburh  (938). 
Born  abotft  920,  be  perhaps  became  king  of  York  in  941. 
Expelled  in  944-945  he  went  to  Dublin  and  drove  out  his  cousin 
Blik&re,  son  of  Godfred.  At  the  same  time  he  held  sway  over 
the  kingdom  of  Man  and  the  Isles.  We  find  this  romantic 
character  constantly  engaged  on  expeditions  in  England,  Ireland 
and  Scotland.  In  956  Congalach,  the  high-king,  was  defeated 
and  slain  by  the  Norse  of  Dublin.  In  973  his  son  Domnall, 
in  alliance  with  Amlaib,  defeated  the  high-king  Domnall  O'Neill 
at  Cell  Mona  (Kilmoon  in  Co.  Mcath).  This  Domnall  O'Neill, 
son  of  Muirchertach,  son  of  Niall  ClQndub,  was  the  first  to  adopt 
the  name  O'Neill  (Ir.  ita,  ^ -  "  grandson  ").  The  tanists  or  heirs 
of  the  northern  and  southern  Hy  Neill  having  died,  the  throne 
fell  to  Maelsechlainn  II.,  of  the  Cland  Colmiin,  the  last  of  the 
Hy  Neill  who  was  undisputed  king  of  Ireland.  Maelsechlainn, 
who  succeeded  in  980,  had  already  dbtinguished  himself  as  king 
of  Meath  in  war  with  the  Norsemen.  In  the  first  year  of  his  reign 
as  high-king  he  defeated  them  in  a  bloody  battle  at  Tara,  in 
which  Amlaib's  son,  Ragnall,  fell.  This  victory,  won  over  the 
combined  forces  of  the  Scandinavians  of  Dublin,  Man  and  the 
Isles,  compelled  Amlaib  to  deliver  up  all  his  captives  and 
hostages,— among  whom  were  Domnall  Claen,  king  of  Leinster, 
and  several  notables— to  forgo  the  tribute  which  he  had  imposed 
upon  the  southern  Hy  Neill  and  to  pay  a  large  contribution  of 
cattle  and  money.  Amlaib's  spirit  was  so  broken  by  this  defeat 
that  he  retired  to  the  monastery  of  Hf,  where  he  died  the  same 
year. 

The  Dakais  Dynasty.—y/e  have  already  seen  that  the  dominant 
race  in  Munster  traced  descent  from  Ailill  Aulom.  The  Cashel 
dynasty  claimed  to  descend  from  his  eldest  son  Eogan,  whilst 
the  Dalcassians  of  Clare  derived  their  origin  from  a  younger  son 
Cormac  Cas.    Ailill  Aulom  Is  said  to  have  ordained  that^the 
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succession  to  the  throne  should  tlteraste  between  the  tuo  lines, 
as  in  the  case  of  the  Hy  Neill.  This,  however,  is  perhaps  a  fiction 
of  later  poets  who  wished  to  give  lustre  to  the  ancestry  of  Brian 
Boruma,  as  very  few  of  the  Dalcais  princes  apptai  in  the  list 
of  the  kings  of  Cashel.  The  Dalcassians  [day  no  prominent  part 
in  history  until,  in  the  middle  of  the  loth  century,  they  were 
ruled  by  Kennedy  (Cenn^tig),  son  of  Lorcan,  king  of  Tbomond 
(d.  954),  by  whom  their  power  was  greatly  extended.  He  left 
two  sons,  Mathgamain  (Mahon)  and  Brian,  called  Brian  Boruma, 
probably  from  a  village  near  Killaloe.'  About  the  year  920  a 
Viking  named  Tomrair,  son  of  Elgi,  had  seired  the  lower  Shannon 
and  established  himself  in  Limerick,  from  which  point  constant 
incursions  were  made  into  all  parts  of  Munster.  After  a  period 
of  guerrilla  warfare  in  the  woods  of  Thomond,  Mathgamain 
concluded  a  truce  with  the  foreigners,  in  which  Brian  refused  to 
join.  Thereupon  Mathgamain  crossed  the  Shannon  and  gained 
possession  of  the  kingdom  of  Cashel,  as  Dunchad,  the  repre* 
sentative  of  the  older  line,  had  just  died.  Receiving  the  support 
of  several  of  the  native  tribes,  he  felt  himself  in  a  position  to 
attack  the  settlements  of  the  foreigners  in  Munster.  Tliis  aroused 
the  ruler  of  Limerick,  Ivar,  who  determined  to  carry  the  war 
into  Thomond.  He  was  supported  by  Maelmuad,  king  of 
Desmond,  and  Donoban,  king  of  Hy  Fidgeinte,  and  Hy  Cairpri. 
Their  army  was  met  by  Mathgamain  at  Sulchoit  near  Tipperary, 
where  the  Norsemen  were  defeated  with  great  slaughter  (96S). 
This  dedsive  victory  gave  the  Dalcais  Limerick,  which  they 
sacked  and  burnt,  and  Mathgamain  then  took  hostages  of  all 
the  chiefs  of  Munster.  Ivar  escaped  to  Britain,  but  returned 
after  a  year  and  entrenched  himself  at  Inis  Cathaig  (Scattery 
Island  in  the  lower  Shannon).  A  conspiracy  was  formed  between 
Ivar  and  his  son  Dubcenn  and  the  two  Munster  chieftains 
Donoban  and  Maelmuad.  Donoban  was  married  to  the  daughter 
of  a  Scandinavian  king  of  Waterford,  and  his  own  daughter  was 
married  to  Ivar  of  Wateriord.*  In  976  Inis  Cathaig  was  attacked 
and  plundered  by  the  Dalcais  and  the  garrison,  including  Ivar 
and  Dubcenn,  slain.  Shortly  before  this  Mathgamain  had  been 
murdered  by  Donoban,  and  Brian  thus  became  king  of  Thomond, 
whilst  Maelmuad  succeeded  to  CasheL  In  977  Brian  made  a 
sudden  and  rapid  inroad  into  Donoban's  territory,  captured  his 
fortress  and  slew  the  prince  himsell  with  a  vast  number  of  his 
followers.  Maelmuad,  the  other  conspirator,  met  with  a  Uke 
fate  at  Belach  Lcchta  in  Bamaderg  (near  Ballyorgan).  After 
this  battle  Brian  was  acknowledged  king  of  all  Munster  (978). 
After  reducing  the  Desi,  who  were  in  alliance  with  the  Northmen 
of  Waterford  and  Limerick,  in  984  he  subdued  Ossory  and  took 
hostages  from  the  kings  of  Elast  and  West  Leinster.  In  this 
manner  he  became  virtually  king  of  Leth  Moga. 

This  rapid  rise  of  the  Dalcassian  leader  was  bound  to  bring 
him  into  conflict  with  the  ardri.  Already  in  982  Maclsechlainn 
had  invaded  Thomond  and  uprooted  the  venerable  tree  under 
which  the  Dalcais  rulers  were  inaugurated.  After  the  battle  of 
Tara  he  had  placed  his  half-brother  Gluniarind,  son  of  Amlaib 
Cuarin,  in  Dublin.  This  prince  was  murdered  in  989  and  was 
succeeded  by  Sigtrygg  Silkiskeggi,  son  of  Amlaib  and  Gormflaith, 
sister  of  Maelmorda,  king  of  Leinster.  In  the  same  year  Mael- 
sechlainn  took  Dublin  and  imposed  an  annual  tribute  on  the' 
city.  During  these  years  there  were  frequent  trials  of  strength 
between  the  ardrl  and  the  king  of  Munster.  In  992  Brian  invaded 
Mcath,  and  four  years  later  Maelsechlainn  defeated  Brian  in 
Munster.  In  998  Brian  ascended  the  Shannon  with  a  large  force, 
intending  to  attack  Connaughl,  and  Maelsechlainn,  who  received 
no  support  from  the  northern  Hy  Neill,  came  to  terms  with  him. 
All  hostages  held  by  the  over-king  from  the  Northmen  and  Irish 
of  Leth  Moga  were  to  be  given  up  to  Brian,  which  was  a  virtual 
surrender  of  all  his  rights  over  the  southern  half  of  Ireland; 
while  Brian  on  his  part  recognized  Maelsechlainn  as  sole  king  of 
Leth  Cuinn.  In  1000  Leinster  revolted  against  Brian  and 
entered  into  an  alliance  with  the  king  of  Dublin.  Brian  advanced 
towards  the  city,  halting  at  a  place  called  Glen  Mama  near 

*  On  the  name  see  K.  Meyer  Erin,  iv.  pp.  71-73- 
'  Donaban,  the  son  of  this  War  of  Waterford ,  is  the  ancestor  of 
the  O' Dona  vans,  Donoban  that  of  the  O' Donovans. 


Dunlavin  (Co.  Wicklow).  He  was  attacked  by  the  allied  farces, 
who  were  repidsed  with  great  slatigfater.  MaehnoftU,  kaeg  of 
Leinster,  was  taken  prisoner,  and  Sigtrygg  fled  for  praCcctioa  ta 
Ailech.  The  victor  gave  proof  at  once  that  he  was  Dot  cmiy  a 
clever  general  but  also  a  skilful  diplomatist.  Madniofda  wis 
restored  to  his  kingdom,  Sigtrygg  received  Brian's  dauRghtcr  ta 
marriage,  whilst  Brian  took  to  himsdf  the  Dublin  kings 
mother,  the  notorious  Gormflaith,  who  had  already  been  dtvorced 
by  Maelsechlainn.  After  thus  establishing  peace  and  cooaoikiat  • 
ing  his  power,  Brian  returned  to  his  residence  Cenn  Cond  and 
matured  his  plan  of  obtaining  the  high-kingsbtp  for  bimae^ 
When  everything  was  ready  he  entered  Mag  Bieg  with  as  aracy 
consisting  of  his  own  troops,  those  of  Ossory,  his  South  Ceunaugk! 
vassals  and  the  Norsemen  of  Munster.  The  king  of  DvIjLs 
also  sent  a  small  force  to  his  assistance.  Maeisechlanui,  takes 
by  surprise  and  feeling  himself  unequal  to  the  contrg. 
endeavoured  to  gain  time.  An  armistice  was  ooodnded.  duri^ 
which  he  was  to  decide  whether  he  would  give  Brian  bostagei 
(i.e.  abdicate)  or  not.  He  applied  to  the  northern  Hy  NcI 
to  come  to  his  assistance,  and  even  offered  to  abdicale  in  faT3«r 
of  the  chief  of  the  Cinti  Eogsin,  but  the  latter  refused  oEksx 
Maelsechlainn  undertook  to  cede^to  them  half  the  tcmtcr? 
of  his  own  tribe,  the  Cland  Colmiin.  The  attempt  to  aaite  zbc 
whole  of  the  Eremontan  against  the  Eberian  race  and  pecserve 
a  dynasty  that  had  ruled  Ireland  for  600  years,  havinc  f^^ec. 
Maelsechlainn  submitted  to  Brian,  and  without  any  forK^a. 
act  of  cession  the  latter  became  ardrt.  During  a  reign  of  twehr 
years  (1002-1014)  he  is  said  to  have  effected  much  tm| 
in  the  country  by  the  erection  and  repair  of  chtirchcs  and : 
and  the  construction  of  bridges,  causeways,  roads  ajid 


Wc  are  also  told  that  he  administered  rigid  and  impartial  jasuct 
and  dispensed  royal  hospitality.  As  he  was  liberal  to  the  bard&, 
they  did  not  forget  his  merits. 

Towards  the  end  of  Brian's  reign  a  ctnisiMracy  was  enterei 
into  between  Maelmorda,  king  of  Leinster,  and  his  bcphev 
Sigtrygg  of  Dublin.  The  ultimate  cause  of  this  movaaee: 
was  an  insiUt  offered  by  Murcfaad,  Brian's  son,  to  the  kisg  ci 
Leinster,  who  was  egged  on  by  his  sister  Gormflaith.  Sgtr>9 
secured  promises  of  assistance  from  Sigurd,  eari  of  Orkxvjr.  ari 
Brodir  of  Man.  In  the  spring  of  1014  Maehncutia  and  SSgtrygg 
had  collected  a  considerable  army  in  Dublin,  coosisting  or 
contingents  from  all  the  Scandinavian  settlements  in  the  w«st  ^ 
addition  to  Maelmorda's  own  Leinster  forces,  the  whole  br—g 
commanded  by  Sigurd,  eari  of  Orkney.  This  powerful  pr".-:. 
whose  mother  was  a  daughter  of  Cerball  of  Ossocy  (d.  i^"- 
appears  to  have  aimed  at  the  supreme  command  ol*  aB  ibr 
Scandinavian  settlements  of  the  west,  and  in  the  cooise  at  a 
few  years  conquered  the  kingdom  of  the  Isles,  Sutheriaad,  Roa. 
Moray  and  Argyll.  To  meet  such  formidable  oppotwnts,  Brur 
now  an  old  man  unable  to  lead  in  person,  mustered  afl  tk  Icrca 
of  Munster  and  Connaught,  and  was  joined  by  Mael9ech*x>? 
in  command  of  the  forces  of  Meath.  The  northern  Hy  Nv_ 
and  the  Ulaid  took  ik>  part  in  the  struggle.  Brian  aidrasct-d 
into  the  plain  of  Fingall,  north  of  DuUin,  where  a  conacal  of  wzr 
was  held.  The  longest  account  of  the  battle  that  foOove-: 
occurs  in  a  source  very  partial  to  Brian  and  the  deeds  of  lAcasf  c- 
men,  in  which  Maelsechlaiim  is  accused  of  treacbcty,  ace!  •-: 
holding  his  troops  in  reserve.  The  battle,  generally  ksov?  £: 
the  battle  of  Clontarf,  though  the  chief  fighting  took  p^: 
close  to  Dublin,  about  the  small  dver  Tolka,  was  fought  on  G>^ : 
Friday  10x4.  After  a  stout  and  protracted  resistance  the  Nr^^ 
forces  were  routed.  Maelsechlainn  with  his  Meathmea  cxr-s 
down  on  the  fugitives  as  they  tried  to  cross  the  bodge  kxc  -j: 
to  Dublin  or  to  reach  their  ships.  On  both  sides  the  sianf^  :t 
was  terrible,  and  most  of  the  leaders  lost  their  fives.  Br.^ 
himself  perished  along  with  his  son  Murchad  and 
This  great  struggle  finally  disposed  of  the  possibility  of 
navian  supremacy  in  Ireland,  but  in  spite  of  this  it  can  oeh  *>* 
regarded  as  a  national  misfortune,  llie  power  of  the  ksa^^^r 
of  Dublin  had  been  already  broken  by  the  def^t  of  Ar*  -  ' 
Cuar&n  at  Tara  in  980,  and  the  main  result  of  the  baiLk  .': 
Clontarf  was  to  weaken  the. central  power  .and  to  threw  at 
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vrbole  island  into  a  sUte  of  anarchy.  Although  beaten  on  the 
field  of  iMittle  the  Norsemen  still  retained  possession  of  their 
fortified  cities,  and  gradually  they  assumed  the  position  of 
native  tribes.  The  Dalcassian  forces  had  been  so  mu^h  weakened 
by  the  great  struggle  that  Maelsechlainn  was  again  recognized 
as  king  of  Ireland.  However,  the  effects  of  Brian's  revolution 
were  permanent;  the  prescriptive  rights  of  the  Hy  Neill  were 
disputed,  and  from  the  battle  of  Clontarf  until  the  coming  of  the 
Normans  the  history  of  Ireland  consisted  of  a  struggle  for 
ascendancy  between  the  O'Brians  of  Munster,  the  O'Neills  of 
Ulster  and  the  O'Connors  of  Connaught. 

From  the  Battle  of  Clontarf  to  the  Anglo-Norman  Invasion. — 
The  death  of  Maelsechlainn  in  1022  afforded  an  opportunity 
for  an  able  and  ambitious  man  to  subdue  Ireland,  establish  a 
strong  central  government,  break  up  the  tribal  system  and 
further  the  gradual  fusion  of  factions  into  a  homogeneous 
nation.  Such  a  man  did  not  arise;  those  who  afterwards 
claimed  to  be  ardri  lacked  the  qualities  of  founders  of  strong 
dynasties,  and  are  termed  by  the  annalists  "  kings  with  opposi- 
tion." Brian  was  survived  by  two  sons,  Tadg  and  Donnchad, 
the  elder  of  whom  was  slain  in  1023.  Donnchad  (d.  1064)  was 
certainly  the  most  distinguished  figure  in  Ireland  in  his  day. 
He  subdued  more  than  half  of  Ireland,  and  almost  reached  the 
position  once  held  by  his  father.  His  strongest  opponent  was 
his  son-in-law  Diarmait  Mael-na-mB6,  king  of  Leinster,  who  was 
also  the  foster-father  of  his  brother  Tadg's  son,  Tordelbach 
(Turlough)  O'Brian.  On  the  death  of  Diarmait  in  1072  Tordel- 
bach (d.  1086)  reigned  supreme  in  Leth  Moga;  Meath  and 
Connaught  also  submitted  to  him,  but  he  failed  to  secure  the 
allegiance  of  the  northern  Hy  Neill.  He  was  succeeded  by  his 
son  Muirchertach  (d.  1 1 19).  who  spent  most  of  his  life  contending 
against  his  formidable  opponent  Domnall  O'Lochlainn,  king 
of  T!r  Eogain  (d.  1 1 21).  The  struggle  for  the  sovereignty  between 
these  two  rivals  continued,  with  intervals  of  truce  negotiated 
by  the  clergy,  without  any  decisive  advantage  on  either  side. 
In  II03  Magnus  Barefoot  made  his  third  and  last  expedition 
to  the  west  with  the  express  design  of  conquering  Ireland. 
Muirchertach  opposed  him  with  a  large  force,  and  a  conference 
was  arranged  at  which  a  son  of  Magnus  was  betrothed  to 
Biadmuin,  daughter  of  the  Irish  prince.  He  was  also  mixed 
up  in  English  affairs,  and  as  a  rule  maintained  cordial  relations 
with  Henor  |.  After  the  death  of  Domnall  O'Lochlainn  there 
was  an  interregnum  of  about  fifteen  years  with  no  ardrt,  until 
Tordelbach  (Turlough)  O'Connor,  king  of  Connaught,  resolved 
to  reduce  the  other  provinces.  Munster  and  Meath  were  re- 
peatedly ravaged,  and  in  1 151  he  crushed  Tordelbach  (Turlough) 
O'Brian,  king  of  Thomond,  at  Moanmor.  O'Connor's  most 
stubborn  opponent  was  Muirchertach  O'Lochlainn,  with  whom 
he  wrestled  for  supremacy  until  the  day  of  his  death  (iis6). 
Tordelbach,  who  enjoyed  a  great  reputation  even  after  his  death, 
was  remembered  as  having  thrown  bridges  over  the  Shannon, 
and  as  a  patron  of  the  arts.  However,  war  was  so  constant  in 
Ireland  at  this  time  that  under  the  year  1145  ^^e  Four  Masters 
describe  the  island  as  a  "  trembling  sod."  Tordelbach  was 
succeeded  by  his  son  Ruadri  (Roderick,  9.V.),  who  after  some 
resistance  had  to  acknowledge  Muirchertach  O'Lochlainn's 
supremacy.  The  latter,  however,  was  slain  in  11 66  in  con- 
sequence of  having  wantonly  blinded  the  king  of  Dal  Araide. 
Ruadri  O'Connor,  now  without  a  serious  rival,  was  inaugurated 
with  great  pomp  at  Dublin. 

Diarmait  MacMurchada  (Dermod  MacMufrough),  great- 
grandson  of  Diarmait  Mael-na-mB6,  as  king  of  Leinster  was  by 
descent  and  position  much  mixed  up  with  foreigners,  and 
generally  in  a  state  of  lafent  if  not  open  hostility  to  the  high-kings 
of  the  Hy  Neill  and  Dalcais  dynasties.  He  was  a  tyrant  and 
a  bad  character.  In  1x53  Tigeman  O'Rourke,  prince  of  Breifne, 
had  been  dispossessed  of  his  territc^  by  Tordelbach  O'Connor, 
aided  by  Diarmait,  and  the  latter  is  accused  also  of  carrying  off 
Derbfom^.  wife  of  O'ROurke.  On  leamhig  that  O'Rourke 
was  leading  an  army  against  him  with  the  support  of  Ruadri, 
be  burnt  li^  castle  of  Ferns  and  went  to  Henry  11.  to  seek 
assistance.    The  momentous  consequences  of  this  step  bebng 


to  the  next  section,  and  it  now  remains  for  us  to  state  the 
condition  of  the  church  and  society  in  the  century  preceding  the 
Anglo-Norman  invasion. 

Although  the  Irish  Church  conformed  to  Roman  usage  in  the 
matter  of  Easter  celebration  and  tonsure  in  the  7th  century,  the 
bond  between  Ireland  and  Rome  was  only  slight  until  several 
centuries  later.  Whatever  co-ordination  may  have  existed 
in  the  church  of  the  8th  century  was  doubtless  destroyed  during 
the  troubled  period  of  the  Viking  invasions.  It  is  probable  that 
St  Patrick  established  Armagh  as  a  metropolitan  ace,  but 
the  history  of  the  primacy,  which  during  a  long  period  can  only 
have  been  a  shadow,  is  involved  in  obscurity.  Its  supremacy 
was  undoubtedly  recognized  by  Brian  Boruma  in  1004,  when 
he  laid  20  oz.  of  gold  upon  the  high  altar.  In  the  nth  century 
a  competitor  arose  in  the  see  of  Dublin.  The  Norse  rulers  were 
bound  to  come  under  the  influence  of  Christianity  at  an  early 
date.  For  instance,  Amlaib  Cuar&n  was  formally  converted  in 
England  in  942  and  was  baptized  by  Wulfhelm  of  Canterbury. 
The  antithesis  between  the  king  of  Dublin  and  the  ardri  seems 
to  have  had  the  effect  of  linking  the  Dublin  Christian  community 
rather  with  Canterbury  than  Armagh.  King  Sigtrygg  founded 
the  bishopric  of  Dublin  in  1035,  and  the  early  bishops  of  Dublin, 
Waterford  and  Limerick  were  all  consecrated  by  the  English 
primate.  As  Lanfranc  and  Anselm  were  both  anxious  to  extend 
their  jurisdiction  over  the  whole  of  Ireland,  the  submission  of 
Dublin  opened  the  way  for  Norman  and  Roman  influences. 
At  the  beginning  of  the  12th  century  Gilbert,  bishop  of  Limerick 
and  papal  legate,  succeeded  in  winning  over  Celsus,  bishop  of 
Armagh  (d.  11 29),  to  the  reform  movement.  Celsus  belonged 
to  a  family  which  had  held  the  see  for  200  years;  he  was  grandson 
of  a  previous  primate  and  u  said  to  have  been  himself  a  married 
man.  Yet  he  became,  in  the  skilful  hands  of  Gilbert  and  Mael- 
maed6c  O'Morgair,  the  instrument  of  overthrowing  the  hereditary 
succession  to  the  primatial  see.  In  11 18  the  important  synod 
of  Rathbressil  was  held,  at  which  Irebnd  was  divided  into 
dioceses,  this  being  the  first  formal  attempt  at  getting  rid  01 
that  anarchical  state  of  church  government  which  had  hitherto 
prevailed.  The  work  begun  under  Celsus  was  completed  by  his 
successor  Maelmaed6c  (Malachy).  At  a  national  synod  held 
about  1134  Maelmaed6c,  in  his  capacity  as  bishop  of  Armagh, 
was  solemnly  elected  to  the  primacy;  and  armed  with  full 
power  of  church  and  state  he  was  able  to  overcome  all  opposition. 
Under  his  successor  Gehsius,  Cardinal  Paparo  was  despatched 
as  supreme  papal  legate.  At  the  synod  of  Kclls  (1152)  there 
was  established  that  diocesan  system  which  has  ever  since  con- 
tinued without  material  alteration.  Armagh  was  constituted 
the  seat  of  the  primacy,  and  Cashcl,  Tuam  and  Dublin  were 
raised  to  the  rank  of  archbishoprics.  It  was  also  ordained  that 
tithes  should  be  levied  for  the  support  of  the  clergy. 

Social  Conditions. — In  the  middle  ages  there  were  considerable 
forests  in  Ireland  encompassing  broad  expanses  of .  upland 
pastures  and  marshy  meadows.  It  is  traditionally  stated  that 
fences  first  came  into  general  use  in  the  7th  century.  There  were 
no  cities  or  large  towns  before  the  arrival  of  the  Norsemen; 
no  stone  bridges  spanned  the  rivets;  stef^ing  stones  or  hurdle 
bridges  at  the  fords  or  shallows  offered  the  only  mode  of  crossing 
the  broadest  streams,  and  connecting  the  unpaved  roads  or 
bridle  paths  which  crossed  the  country  over  hiU  and  dale  from 
the  principal  dAns.  The  foresu  abounded  in  game,  the  red  deer 
and  wild  boar  were  common,  whilst  wolves  ravaged  the  flocks. 
Scattered  over  the  country  were  numerous  small  hamlets, 
composed  mainly  of  wicker  cabins,  among  which  were  some 
which  might  be  called  houses;  other  hamlets  were  composed 
of  huts  of  the  rudest  kind.  Here  and  there  were  large  villages 
that  had  grown  up  about  groups  of  houses  surrounded  by  an 
earthen  mound  or  rampart;  similar  groups  enclosed  in  this 
manner  were  also  to  be  found  without  any  annexed  hamlet. 
Sometimes  there  were  two  or  three  drcumvallationsoreven  more, 
and  where  water  was  plentiful  the  ditch  between  was  flooded. 
The  simple  rampart  enclosed  a  space  called  /ts*  which  contained 

*  The  term  rath  was  perhaps  applied  to  the  rampart,  but  both  Hs 
and  roA  are  used  to  denote  the  whole  structure. 
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the  agricultural  buildings  and  the  groups  of  houses  of  the  owners. 
The  enclosed  houses  belonged  to  the  free  men  {aire,  pi.  airig). 
The  size  of  the  houses  and  of  the  enclosing  mound  and  ditch 
marjced  the  wealth  and  rank  of  the  aire.  If  his  wealth  consisted 
of  chattcb  only,  he  was  a  b^^-aire  (cow-oire).  When  be  possessed 
ancestral  land  he  was  a  fiaith  or  lord,  and  was  entitled  to  let  his 
lands  for  grazing,  to  have  a  hamlet  in  which  lived  labourers  and 
to  keep  slaves.  The  larger  fort  with  several  ramparts  was  a,dAn, 
where  the  ri  (chieftain)  lived  and  kept  his  hostages  if  he  had 
subrcguli.  The  houses  of  all  classes  were  of  wood,  chiefly  wattles 
and  wicker-work  plastered  with  clay.  In  shape  they  were  most 
frequcniiy  cylindrical,  having  conical  roofs  thatched  with  rushes 
or  straw.  The  oratories  were  of  the  same  form  and  material, 
but  the  larger  churches  and  kingly  banqueting  halls  were  rect- 
angular and  made  of  sawn  boards.  Bede,  speaking  of  a  church 
built  by  Finan  at  Lindisfame,  says,  "  nevertheless,  after  the 
manner  of  the  Scots,  he  made  it  not  of  stone  but  of  hewn  oak 
and  covered  it  with  reeds."  When  St  Maelmaed6c  in  the  first 
half  of  the  12th  century  thought  of  building  a  stone  oratory 
at  Bangor  it  was  deemed  a  novelty  by  the  people,  who  exclaimed, 
"  we  are  Scotti  not  GalU."  Long  before  this,  however,  stone 
churches  had  been  built  in  other  parts  of  Irdand,  and  many 
round  towers.  In  some  of  the  stone-forts  of  the  south-west 
(Ir.  cathir)  the  houses  within  the  rampart  were  made  of  stone 
in  the  form  of  a  bee-hive,  and  similar  clogbans,  as  they  are  called, 
are  found  in  the  western  isles  of  Scotbnd. 
I  Here  and  there  in  the  neighbourhood  of  the  hamlets  were 
patches  of  com  grown  upon  allotments  which  were  gavelled, 
or  redistributed,  every  two  or  three  years.  Around  the  dAns  and 
ratks,  where  the  corn  land  was  the  fixed  property  of  the  lord, 
the  cultivation  was  better.  Oats  was  the  chief  com  crop,  but 
wheat,  barley  and  rye  were  also  grown.  Much  attention  was 
paid  to  bee-keeping  and  market-gardening,  which  had  probably 
been  introduced  by  the  church.  The  only  industrial  plants  were 
flax  and  the  dye-plants,  chief  among  which  were  woad  and  rud, 
roid  (a  kind  of  bed-straw?).  Portions  of  the  pasture  lands  were 
reserved  as  meadows;  the  tilled  land  was  manured,  "there' 
are  native  names  for  the  plough,  so  it  may  be  assumed  that  some 
form  of  that  implement,  worked  by  oxen,  yoked  together  with  a 
simple  straight  yoke,  was  in  use  in  eariy  times.  Wheeled  carts 
were  also  known;  the  wheels  were  often  probably  only  solid 
disks,  though  spoked  wheels  were  used  for  chariots.  Droves 
of  swine  under  the  charge  of  swineherds  wandered  through  the 
forests;  some  belonged  to  the  ri,  others  to  lords  (fiaith)  and 
othets  again  to  vilbge  communities.  The  bouse*fed  pig  was 
then  as  now  an  important  object  of  domestic  economy,  and  its 
flesh  was  much  prized.  Indeed,  fresh  pork  was  one  of  the 
inducements  held  out  to  visitors  to  the  Irish  Elysium.  Homed 
cattle  constituted  the  chief  wealth  of  the  country,  and  were 
the  standard  for  estimating  the  worth  of  anything,  for  the  Irish 
had  no  coined  money  and  carried  on  all  commerce  by  barter. 
The  unit  of  value  was  called  a  sfi,  a  word  denoting  a  jewel  or 
precious  object  of  any  kind.  The  normal  sil  was  an  average 
milch-cow.  Gold,  silver,  bronze,  tin,  clothes  and  all  other  kinds 
of  property  were  estimated  in  sits.  Three  sits  were  equal  to  a 
cumal  (female  slave).  Sheep  were  kept  everywhere  for  their 
flesh  and  their  wool,  and  goats  were  numerous.  Horses  were 
extensively  employed  for  riding,  working  in  the  fields  and 
carrying  loads.  Irish  horsemen  rode  without  saddle  or  stirrups. 
So  important  a  place  did  bee-culture  hold  in  the  rural  economy 
of  the  ancient  Irish  that  a  lengthy  section  is  devoted  to  the 
subject  in  the  Brehon  Laws.  The  honey  was  used  both  in  cooking 
and  for  making  mead,  as  well  as  for  eating. 

The  ancient  Irish  were  in  the  main  a  pastoral  people.  When 
they  had  sown  their  com,  they  drove  their  herds  and  flocks  to 
the  mountains,  where  such  existed,  and  spent  the  summer  there, 
returning  in  autumn  to  reap  their  com  and  take  up  their  abode 
in  their  more  sheltered  winter  residences.  This  custom  of 
"  booleying  "  (Ir.  buaile,  "  shieling  ")  is  not  originally  Irish, 
according  to  some  writers,  but  was  borrowed  from  the  Scandi- 
navians. Where  the  tribe  had  land  on  the  sea-coast  they  also 
appear  to  have  migrated  thither  in  summer.    The  chase  in  the 


summer  occupied  the  freemen,  not  only  as  a  source  of  en joyment 
but  also  as  a  matter  of  necessity,  for  wolves  were  very  naineToas. 
For  this  purpose  they  bred  dogs  of  great  swiftness,  strength  and 
sagacity,  which  were  much  admired  by  the  Romans. 

The  residences  within  enclosing  ramparts  did  not  ooBsist  of 
one  house  with  several  apartments,  but  every  room  was  a  aepcxate 
house.  Thus  the  buildings  forming  the  residence  of  a  wefi-to^do 
farmer  of  the  bd-cire  class  as  described  in  the  Laws,  consisted  c{ 
a  living-house  in  which  be  slept  and  took  bis  mcab,  a  oookicg- 
house,  a  kiln  for  drying  omti,  a  bam,  a  byre  for  calves,  a  sfecep- 
fold  and  a  pigsty.  In  the  better  classes  the  women  had  a  separate 
house  known  as  griandn  (sun-chamber).  The  round  bouses  were 
constructed  in  the  following  manner.  The  wall  was  fonned  c: 
long  stout  poles  pbced  in  a  circle  dose  to  one  another.  «na 
their  ends  fixed  firmly  in  the  ground.  The  spaces  between  «<-c 
closed  in  with  rods  (usually  hazd)  firmly  interwovat.  Tbe 
poles  were  peeled  and  p(dished  smooth.  The  whole  surface  cf 
the  wicker-work  was  plastered  on  the  outside  and  made  brillux:iy 
white  with  lime,  or  occasionally  striped  in  various  colocrs, 
leaving  the  white  poles  exposed  to  view.  There  was  no  cfaiavnt> . 
the  fire  was  made  in  the  centre  of  the  house  and  tbe  siacke 
escaped  through  a  hole  in  the  roof,  or  throng^  the  door  as  '.n 
Hebridean  houses  of  the  present  day.  Near  the  fire,  fixed  za  a 
kind  of  holder,  was  a  candle  <^  tallow  or  raw  beeswax.  Aroerd 
the  wall  in  the  houses  of  the  wealthy  were  arranged  the  bedsieii^ 
or  rather  compartments,  with  testers  and  fronts,  sooKtunes 
made  of  carved  yew.  At  the  foot  of  each  compartokent.  »zd 
projecting  into  the  main  room,  there  was  a  low  fixed  seat.  oPca 
stuffed  with  some  soft  material,  for  use  during  the  day.  Bes;  :cs 
these  there  were  on  the  floor  of  the  main  apartment  a  Buzr.bcf 
of  detached  movable  couches  or  seats,  all  low,  with  ooe  «r  r>:rc 
low  tables  of  some  sort.  In  the  halls  of  the  kings  the  pos>:;-e 
of  each  person's  bed  and  seat,  and  the  poftioo  ci  meat  «b  cii 
he  was  entitled  to  receive  from  the  distributor,  were  reguiatri 
according  to  a  rigid  rule  of  precedence.  Eadi  person  wIm>  bad 
a  seat  in  the  king's  house  had  his  shield  suspended  cfvrx  be 
Every  king  had  hostages  for  the  fealty  of  his  vassals;  ilic^  sti 
unarmed  in  the  hall,  and  those  who  had  become  forfeked  by  1 
breach  of  treaty  or  allegiance  were  i^ced  along  the  waL  iz 
fetters.  There  were  places  in  the  king's  hall  for  tbe  jw^.  '  ^ 
poet,  the  harper,  the  various  craftsmen,  the  juggler  and  tbe  :<x: 
The  king  had  his  bodyguard  of  four  men  always  around  h^. 
these  were  commonly  men  whom  he  had  saved  from  caccui:-  -: 
or  redeemed  from  slavery.  AnuMig  the  misceUaneoits  body  u 
attendants  about  the  house  of  a  king  or  noble  were  many  SLi.z 
slaves,  in  whom  there  was  a  regular  trade  until  it  was  mbdkici 
by  the  action  of  the  church  in  1171.  The  slaves  slept  oa  tbr 
ground  in  the  kitchen  or  in  cabins  outside  the  fort. 

The  children  of  the  upper  classes  in  Ireland,,  both  bcjrs  z^i 
girls,  were  not  reared  at  home  but  were  sent  dsewbere  10  be 
fostered.  It  was  usual  for  a  chief  to  send  his  child  to  one  ct  b^ 
own  sub-chiefs,  but  the*  parents  often  chose  a  chief  of  tbe^  c^n 
rank.  For  instance,  the  oUamfiii,  or  diief  poet,  who  raeJu<i  ;r 
some  respects  with  a  tribe-king,  sent  his  sons  to  be  fostered  h\  '^: 
king  of  his  own  territory.  Fosterage  might  be  undettakes  oc.  >  j 
affection  or  for  payment.  In  the  latter  case  tbe  fee  lar.-i 
according  to  rank,  and  there  are  numerous  laws  cxta^  txr^i 
the  cost  and  regulating  the  food  and  dress  of  the  diHd  nccor^rjc 
to  his  position.  Sometimes  a  chief  acted  as  foster-fatbcr  t.-  a 
large  number  of  children.  The  cost  of  the  fosterage  of  U.^ 
seems  to  have  been  home  by  the  mother's  pr^terty.  tbat  oi  ir:: 
daughters  by  the  father's.  The  ties  crated  by  fostersge  ^trr 
nearly  as  dose  and  as  binding  on  chfldren  as  those  of  blood. 

There  is  ample  evidence  that  great  laxity  prevailed  with  regiri 
to  the  marriage  tie  even  after  the  introduction  of  Cbristsir:  x 
as  marrying  within  the  forbidden  degrees  and  r^nsifia-  -; 
continued  to  be  very  frequent  in  spite  of  the  efforts  oj  'j:' 
church.  Marriage  by  purchase  was  universal,  and  tbe  wcal'^ 
of  the  contracting  parties  constituted  the  iKimaiy  rlrwmt  c*  1 
legitimate  union.  The  bride  and  bridegroom  should  be  lamJcd 
with  a  joint  fortune  pre^wrtionate  to  their  rank.  Wben  :K-* 
were  of  equal  rank,  and  the  family  of  each  contributed  ai 
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share  to  the  marriage  portion,  the  marriage  was  legal  in  the  full 
sense  and  the  wife  was  a  wife  of  equal  rank.  The  church  en- 
deavoured to  make  the  wife  of  a  first  marriage  the  only  true  wife; 
but  concubinage  was  known  as  an  Irish  institution  until  long 
after  the  Anglo-Norman  invasion,  and  it  is  recognized  in  the 
Laws.  If  a  .concubine  had  sons  her  position  did  not  differ 
materially  in  some  respects  from  that  of  a  chief  wife.  As  the  tie 
of  the  sept  was  blood,  all  the  acknowledged  children  of  a  man, 
whether  legitimate  or  illegitimate,  belonged  equally  to  his  sept. 
Even  adulterine  bastardy  was  no  bar  to  a  man  becoming  chief 
of  his  tribe,  as  in  the  case  of  Hugh  O'Neill,  earl  of  Tyrone.  (See 
O'Neill.) 

The  food  of  the  Irish  was  very  simple,  consisting  in  the  main 
of  oaten  cakes,  cheese,  curds,  milk,  butter,  and  the  flesh  of 
domestic  animals  both  fresh  and  salted.  The  better  classes 
were  acquainted  with  wheaten  bread  also.  The  food  of  the 
inhabitants  of  the  Land  of  Promise  consisted  «f  fresh  pork,  new 
milk  and  ale.  Fish,  especially  salmon,  and  game  should  of  course 
be  added  to  the  list.  The  chief  drinks  were  ale  and  mead. 

The  dress'of  the  upper  classes  was  similar  to  that  of  a  Scottish 
Highlander  before  it  degenerated  into  the  present  conventional 
garb  of  a  highland  regiment.  Next  the  skin  came  a  shirt  (Uine) 
of  fine  texture  often  richly  embroidered.  Over  this  was  a  tightly 
fitting  tunic  (tnor,  lend)  reaching  below  the  hips  with  a  girdle 
at  the  waist.  In  the  case  of  women  the  inar  fell  to  the  feet. 
Over  the  left  shoulder  and  fastened  with  a  brooch  hung  the  loose 
cloak  {brat)f  to  which  the  Scottish  plaid  corresponds.  The  kilt 
seems  to  lave  been  commonly  worn,  especiaUy  by  soldiers, 
whose  legs  were  usually  bare,  but  we  also  hear  of  tight-fitting 
trousers  extending  below  the  ankles.  The  feet  were  either 
entirely  naked  or  encased  in  shoes  of  raw  hide  fastened  with 
thongs.  Sandals  and  shoes  of  bronze  are  mentioned  in  Irish 
literature,  and  quite  a  number  are  to  be  seen  in  museums.  A 
loose  flowing  garment,  intermediate  between  the  brat  and  Undf 
usually  of  linen  dyed  saffron,  was  commonly  worn  in  outdoor 
life,  and  was  still  used  in  the  Hebrides  about  1700.  A  modified 
form  of  this  over-tunic  with  loose  sleeves  and  made  of  frieze 
formed  probably  the  general  covering  of  the  peasantry.  Among 
the  upper  classes  the  garments  were  very  costly  and  variously 
coloured.  It  would  seem  that  the  number  of  colours  in  the  dress 
indicated  the  rank  of  the  wearer.  The  hair  was  generally  worn 
long  by  men  as  well  as  women,  and  ringlets  were  greatly  admired. 
Women  braided  their  hair  into  tresses,  which  they  confined  with  a 
pin.  The  beard  was  also  worn  long.  Like  all  ancient  and  semi- 
barbarous  people,  the  Irish  were  fond  of  ornaments.  Indeed 
the  profusion  of  articles  of  gold  which  have  been  found  is  remark- 
able; in  the  Dublin  Museum  may  be  seen  bracelets,  armlets, 
finger-rings,  torques,  crescents,  gorgets,  necklets,  fibulae  and 
diadems,  all  of  solid  gold  and  most  exquisite  workmanship. 

The  principal  weapons  of  the  Irish  soldiers  were  a  lance,  a 
sword  and  a  shield;  though  prior  to  the  Anglo-Norman  invasion 
they  had  adopted  the  battle-axe  from  the  Scandinavians.  The 
shields  were  of  two  kinds.  One  was  the  sciatkf  oval  or  oblong  in 
shape,  made  of  wicker-work  covered  with  hide,  and  often  large 
enough  to  cover  the  whole  body.  This  was  doubtless  the  form 
introduced  by  the  Brythonic  invaders.  But  round  shields, 
smaller  in  size,  wen  also  conunonly  employed.  These  were 
made  of  bronze  backed  with  wood,  or  of  yew  covered  with  hide. 
This  latter  type  scarcely  goes  back  to  the  round  shield  of  the 
Bronze  age.  Armour  and  helmets  were  not  generally  employed 
at  the  time  of  the  Anglo-Norman  invasion. 

In  the  Brehon  Laws  the  land  belongs  in  theory  to  the  tribe, 
but  thb  did  not  by  any  means  correspond  to  the  state  of  affairs. 
Wc  find  that  the  power  of  the  petty  king  has  made  a  very  con- 
siderable advance,  and  that  all  the  elements  of  feudalism  are 
present,  save  that  there  was  no  central  authority  strong  enough 
to  organize  the  whole  of  Irish  society  on  a  feudal  basis.  The 
tuath  or  territory  of  a  rl  (represented  roughly  by  a  modem 
barony)  was  divided  among  the  septs.  The  lands  of  a  sept 
consisted  of  the  estates  in  severalty  of  the  lords  (Jatht),  and  of 
the  ferand  duthain^  or  common  lands  of  the  sept.  The  dwellers 
on  each  of  these  kinda  of  land  differed  materially  from  each  other. 


On  the  former  lived  a  motley  population  of  slaves,  horse-boys, 
and  mercenaries  composed  of  broken  men  of  other  clans,  many 
of  whom  were  fugitives  from  justice,  possessing  no  rights  either 
in  the  sept  or  tribe  and  entirely  dependent  on  the  bounty  of  the 
lord,  and  consequently  living  about  his  fortified  residence.  The 
poorer  servile  classes  or  cottiers,  wood-cutters,  swine-herds,  &c., 
who  had  a  right  of  domicile  (acquired  after  three  generations), 
lived  here  and  there  in  small  hamlets  on  the  mountains  and 
poorer  lands  of  the  estate.  The  good  lands  were  let  to  a  class  of 
tenants  called  fuidirSt  of  whom  there  were  several  kinds,  some 
grazing  the  land  with  their  own  cattle,  others  receiving  both 
land  and  cattle  from  the  lord.  Fuidirs  had  no  rights  in  the  sept; 
some  were  true  serfs,  others  tenants-at-will;  they  lived  in 
scattered  homesteads  like  the  farmers  of  the  present  time.  The 
lord  was  responsible  before  the  law  for  the  acts  of  all  the  servile 
classes  on  his  estates,  both  new-comers  and  senchleUke,  i.e. 
descendants  of  fuidirs,  slaves,  &c.,  whose  families  had  lived  on 
the  estate  during  the  time  of  three  lords.  He  paid  their  blood- 
fines  and  received  compensation  for  their  slaughter,  maiming 
or  plunder.  The  fuidirs  were  the  chief  source  of  a  lord's  wealth, 
and  he  was  consequently  always  anxious  to  increase  them. 

The  freemen  were  divided  into  freemen  pure  and  simple, 
freemen  possessing  a  quantity  of  stock,  and  nobles  (flathi) 
having  vassals.  Wealth  consisted  in  cattle.  Those  possessed 
of  large  herds  of  kine  lent  out  stock  under  various  conditions. 
In  the  case  of  a  chief  such  an  offer  could  not  be  refused.  In 
return,  a  certain  customary  tribute  was  paid.  Such  a  transaction 
might  be  of  two  kinds.  By  the  one  the  freemen  took  ja^-stock 
and  retained  his  status.  But  if  he  accepted  daer-stock  he  at  once 
descended  to  the  rank  of  a  vassal.  In  this  way  it  was  possible 
for  the  chief  to  extend  his  power  enormously.  Rent  was  com- 
monly paid  in  kind.  As  a  consequence  of  this,  in  place  of  receiv- 
ing the  farm  produce  at  his  own  home  the  chief  or  noble  reserved 
to  himself  the  right  of  quartering  himself  and  a  certain  number 
of  followers  in  the  house  of  his  vassal,  a  practice  which  must  have 
been  ruinous  to  the  small  farmers.  Freemen  who  possessed 
twenty-one  cows  and  upwards  were  called  airig  (sing,  aire), 
or,  as  we  should  say,  had  the  franchise,  and  might  fulfil  the 
functions  of  bail,  witness,  &c.  As  the  chief  sought  to  extend  his 
power  in  the  tuath,  he  also  endeavoured  to  aggrandize  his  position 
at  the  expense  of  other  tuatha  by  compelling  them  to  pay  tribute 
to  him.  Such  an  aggregate  of  tuatha  acknowledging  one  rf  was 
termed  a  mdrthuatk.  The  ruler  of  a  mdrthuath  paid  tribute  to 
the  provincial  king,  who  in  his  turn  acknowledged  at  any  rate 
in  theory  the  overlordship  of  the  ardrt. 

The  privileges  and  tributes  of  the  provincial  kings  are  .preserved 
in  a  remarkable  xoth  century  document,  the  Book  of  Rights, 
The  rules  of  succession  were  extraordinarily  complicated. 
Theoretically  the  members  of  a  sept  claimed  common  descent 
from  the  same  ancestor,  and  the  land  belonged  to  the  freemen. 
The  chief  and  nobles,  however,  from  various  causes  had  come 
to  occupy  much  of  the  territory  as  private  property;  the  re- 
mainder consisted  of  tribe-land  and  commons-land.  The 
portions  of  the  tribe-land  were  not  occupied  for  a  fixed  term, 
as  the  land  of  the  sept  was  liable  to  gavelkind  or  redistribution 
from  time  to  time.  In  some  cases,  however,  land  which  belonged 
originally  to  Aflaith  was  owned  by  a  family;  and  after  a  number 
of  generations  such  property  presented  a  great  similarity  to  the 
gavelled  land.  A  remarkable  development  <tf  family  ownership 
was  the  geilfine  system,  under  which  four  groups  of  persons,  aU 
nearly  related  to  each  other,  held  four  adjacent  tracts  of  land 
as  a  sort  of  common  property,  subject  to  regulations  now  very 
difficult  to  understand.*  The  king's  mensal  land,  as  also  that 
of  the  tanist  or  successor  to  the  royal  office  appointed  during 
the  king's  lifetime,  was  not  divided  up  but  passed  on  in  its 
entirety  to  the  next  individual  elected  to  the  [>osition.  When 
the  family  of  an  aire  remained  in  possession  of  his  estate  in  a 
corporate  capacity,  they  formed  a  "  joint  and  undivided  family," 
the  head  of  which  was  an  aire,  and  thus  kept  up  the  rank  of  the 
family.  Three  or  four  poor  members  of  a  sept  might  combine 
their  property  and  agree  to  form  a  "  joint  family,"  one  of  whom 
>  See  D'Arbois  dc  JubainviHe,  Rent  cdti^ut,  xxv.  1  ff.,  i8|.fi. 
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as  the  head  would  be  an  aire.  In  consequence  of  this  oiganiza- 
tion  the  homesteads  of  airig  commonly  included  several  families, 
those  of  his  brothers,  sons,  &c.  (see  Brehom  Laws). 

The  ancient  Irish  never  got  beyond  very  primitive  notions 
of  justice.  Retaliation  for  murder  and  other  injuries  was  a 
common  method  of  redress,  although  the  church  had  endeavoured 
to  introduce  various  reforms.  Hence  we  find  in  the  Brehon  Laws 
a  highly  complicated  system  of  compensatory  payment;  but 
there  was  no  authority  except  public  opinion  to  enforce  the 
payment  of  the  fines  determined  by  the  brehon  in  cases  submitted 
to  him. 

There  were  many  kinds  of  popular  assemblies  in  ancient 
Ireland.  The  sept  had  its  special  meeting  summoned  by  its 
chief  for  purpioses  such  as  the  assessment  of  blood-fines  due  from 
the  sept,  and  the  distribution  of  those  due  to  it.  At  larger 
gatherings  the  question  of  peace  and  war  would  be  deliberated. 
But  the  most  important  of  all  such  assemblies  was  the  fair 
(oenack),  which  was  sununoned  by  a  king,  those  summoned  by 
the  kings  of  provinces  having  the  character  of  national  assemblies. 
The  most  famous  places  of  meeting  were  Tara,  Telltown  and 
Carman.  The  ofnacA  had  many  objects.  The  laws  were  publicly 
promulgated  or  rehearsed;  there  were  councils  to  deal  with 
disputes  and  matters  of  local  interest;  popular  sports  such  as 
horse-radng,  running  and  wrestling  were  held;  poems  and  tales 
were  recited,  and  prizes  were  awarded  to  the  best  performers  of 
every  ddn  or  art;  while  at  the  same  time  foreign  traders  came 
with  their  wares,  which  they  exchanged  for  native  produce, 
chiefly  skins,  wool  and  frieze.  At  some  of  these  assemblies 
match-making  played  a  prominent  part.  Tradition  connects 
the  better  known  of  these  fairs  with  pagan  rites  performed  round 
the  tombs  of  the  heroes  of  the  race;  thus  the  assembly  of  Tell- 
town was  stated  to  have  been  instituted  by  Lugaid  L&mfada. 
Crimes  committed  at  an  oenach  could  not  be  commuted  by 
payment  of  fines.  Women  and  men  assembled  for  deliberation 
in  separate  airechta  or  gatherings,  and  no  man  durst  enter  the 
women's  aircchi  under  pain  of  death. 

The  noble  professions  almost  invariably  ran  in  families,  so 
that  members  of  the  same  household  devoted  themselves  for 
generations  to  one  particular  science  or  art,  such  as  poetry, 
history,  medicine,  law.  The  heads  of  the  various  professions  in 
the  luaik  received  the  title  of  ollam.  It  was  the  rule  for  them 
to  have  paying  apprentices  living  with  them.  The  literary 
ollam  or  fill  was  a  person  of  great  distinction.  He  was  provided 
with  mensal  land  for  the  support  of  himself  and  his  scholars, 
and  he  was  further  entitled  to  free  quarters  for  himself  and  his 
retinue.  The  harper,  the  metal-worker  icerd)^  and  the  smith 
were  also  provided  with  mensal  land,  in  return  for  which  they 
gave  to  the  chief  their  skill  and  the  product  of  their  labour  as 
customary  tribute  {bistigi). 
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(7  vols.,  Dublin,  1856);  Annals  of  Ulster  (4  vols.,  London,  X887- 
1892);  Keating's  Forus  Feasa  ar  £irinn  (3  vols.,  cd.  D.  Conayn  and 
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(Leipzig,  1905),  with  a  valuable  introduction;  P.  W.  Toyce,  A 
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Zimmer  on  the  History  of  the  Celtic  Church,"  Zeitschr.f.  celt.  Phil. 
iv.  527-574;  H.  Zimmer,  "  Die  Bed  cut  untj  des  i  rise  hen  Elements 
in  dcr  raittclaltcrlichcn  Kultur,"  Preussische  Jahrhucher,  vol.  lix., 
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War  of  He  Owika  wiiklkeCaa  (Loadoo.  1867):  L.  J.  Voft,  DmKs 
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Hisloryfrom  the  Angfo-Ncrmau  Imaswm, 

According  to  the  Meialcgus  of  John  of  Saltsbury,  wlio  in  1x55 
went  on  a  mission  from  King  Henry  IL  to  Pope  Addia  I\  , 
the  only  Englishman  who  has  ever  occupied  the 
papal  chair,  the  pope  in  response  to  the  envoy's 
prayers  granted  to  the  king  of  the  English  the 
hereditary  lordship  of  Ireland,  sending  a  letter,  with  a  ria^  as 
the  ^mbol  <tf  investiture.  Giraldos  Cambreosis,  in  Its  £j- 
pugnalio  Hibamicat  gives  what  purports  to  be  the  text  of  this 
letter,  known  as  "  the  Bull  Laudabiliter,"  and  adds  further  a 
Privdegium  of  Pope  Alexander  III.  confirming  Adziaa's  gnz'^ 
The  PrinUgium^is  undoubtedly  spurious,  a  fad  whidi  le=i» 
weight  to  the  arguments  of  those  who  from  the  igdi 
onwards  have  attacked  the  genuineness  ci  the  "  BuO.' 
latter,  indeed,  appears  to  have  been  concocted  by  Gcral'±  .- 
ardent  champion  of  the  English  cause  in  Irdand,  from  sc=.  ' .' 
letters  of  Pope  Alexander  III.,  still  preserved  in  the  Bicck  f . . « 
of  tke  Exckequer,  which  do  no  more  than  commend  King  Her  r« 
for  reducing  the  Irish  to  order  and  extirpating  tamioe  skom^^i- 
tionis  spurcitiam,  and  exhort  the  Irish  bishops  and  ddefs  to  t^ 
faithfid  to  the  king  to  whom  they  had  sworn  aUegiance.' 

Henry  was,  indeed,  at  the  outset  in  a  position  to  di«ipnwr  trj: 
the  moral  aid  of  a  papal  concession,  of  which  even  if  it  cxi>'_ 
he  certainly  made  no  use.  In  1x56  Dermod  MncMvrTc.j.- 
(Diarmait  MacMurchada),  deposed  ic^  his  tyranny  froei  -J*^ 
kingdom  of  Leinster,  repaired  to  Ifenry  in  Aqnitaine  (see  £--  .* 
History  above).  The  king  was  busy  with  the  Frendi,  bet  gLi .  ; 
seized  the  (^portunity,  and  gave  Dermod  a  fetter  antbor.:  -  z 
him  to  raise  forces  in  England.  Thus  armed,  and  pRmded  w:_3 
gold  extorted  from  his  former  subjects  in  Leinster,  I>erEr  -^d 
went  to  Bristol  and  sought  the  acquaintance  of  Richard  de  Ciru 
earl  of  Pembroke,  a  Norman  noble  of  great  abiHty  bat  farcarm 
fortunes.  Eari  Richard,  whom  later  usage  has  named  Stroe^  v. 
agreed  to  reconquer  Dermod's  kingdom  for  him.  The  stipc^^i-  i 
consideraUon  was  the  hand  of  Eva  Im  only  child,  and  accori-^ 
to  feudal  law  his  sole  heiress,  to  whose  issue  lands  and  ki^gdc^jk 
would  naturally  pass.  But  Irish  customs  admitted  no  cstorcs 
of  inheritance,  and  Eva  had  no  more  rig^t  to  the  remsor  t' 
Leinster  than  she  had  to  that  of  Japan.  It  is  likely  that  Str.-rz- 
bow  had  no  conception  of  this,  and  that  his  fixst  mllrsior  w  - «. 
the  tribal  system  was  .an  unpleasant  surprise.  Passing  thres^ 
Wales,  Dermod  agreed  with  Robert  Fitzstephoa  and  Maa-Tr* 
Fitzgerald  to  invade  Ireland  in  the  ensuing  spring. 
Ab^t  the  1st  of  May  1 169  Fitctephen  landed  on  the  Weaf-rl 
shore  with  a  small  force,  and  next  day  llauxice  de  rifwV'fcLe 
brought  another  band  ncariy  to  the,  same  sptA. 
Dermod  joined  them,  and  the  Danes  of  Wexford  soon 
submitted.  According  to  agreement  Dermod  granted 
the  territory  of  Wexford,  which  had  never  bdonged  to 
him,  to  Robert  and  ^laurice  and  their  heirs  for  ever;  acd  bf^ 
begins  the  conflict  between  feudal  and  tribal  law  whkh  wa 
destined  to  deluge  Ireland  in  blood.  ^laurice  Fxtzgerald  s*.«  -: 
followed  with  a  fresh  detachment.  About  a  year  after  the  ±rc 
landing  Raymond  Le  Gros  was  sent  over  by  Earl  Rkfaaid  «.-a 
his  advanced  guard,  and  Strongbow  himself  landed  near  Va*  -> 
ford  on  the  33rd  of  August  11 70  with  300  knigjhts  and  abc::; 
1000  other  troop&r 

The  natives  did  not  understand  that  this  invasioa  w^s  71  *- 
different  from  those  of  the  Danes.  They  made  alHasces  v  r 
the  strangers  to  aid  them  in  their  intestine  wars,  and  the  azrz^ 
writing  in  later  yeais  {A nnals  of  Lougk  d) describes  with  ju'\-  ■  c 
brevity  the  change  wrought  in  Ireland: — ^**Eaxl  SttoB|tc' 
came  into  Erin  with  Dermod  MacMurrough  to  avenge  his  err^- 
sion  by  Roderick,  son  of  Turlough  0*Coonor;  and  DerBwd  p.  ? 

^  The  whole  question  is  discussed  by  Mr  I.  H.  Round  ia  hx»  «tx  t 
on  "  The  Pope  and  the  Conquest  of  Ireland  **  {C^mwutma  tf  Lmwe:^ 
1899,  pp.  i7i>20o),  where  further  references  w^  be  Cooad. 
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him  his  own  daughter  and  a  part  of  his  patrimony,  and  Saxon 
foreigners  have  been  in  Erin  since  then." 

Most  of  the  Norman  leaders  were  near  relational  many  being 
descended  from  Nesta,  daughter  of  •  Rhys  Ap  Tudor,  prince  of 
South  Wales,  the  most  beautiful  woman  of  her  time,  and  mistress 
of  Henry  L  Her  children  by  that  king  were  called  Fitzhenry* 
jShe  afterwards  married  Gerald  de  Windsor,  by  whom  she  had 
three  sons — Maurice,  ancestor  of  all  the  Genddines;  William, 
from  whom  sprang  the  families  of  Fitzmaurice,  Carew,  Grace 
and  Gerard;  and  David,  who  became  bishop  of  St  David's; 
Nesta's  daughter,  Angareth,  married  to  William  de  Barn,  bore 
the  chronider  Giraldus  Cambrensis,  and  was  ancestress  of  the 
Irish  Barries.  Raymond  le  Gros,  Hervey  de  Montmorency,  and 
the  Cogans  were  also  descendants  of  Nesta,  who,  by  her  second 
husband,  Stq>hen  the  Castellan,  was  mother  of  Robert  Fitz- 
stephen. 

While  waiting  for  Strongbow's  arrival,  Rasrmond  and  Hervey 
were  attacked  by  the  Danes  of  Waterford,  whom  they  overthrew. 
Strongbow  himself  took  Waterford  and  Dublin,  and  the  Danish 
inhabitants  of  both  readily  combined  with  their  French-speaking 
kinsfolk,  and  became  firm  sui^rters  of  the  Anglo-Nwmans 
against  the  native  Irish. 

Alarmed  at  the  principality  forming  near  him,  Henry  invaded 
Ireland  in  person,  landing  near  Waterford  on  the  i8th  of  October 
1 1 72.  Giraldus  says  he  had  500  knights  and  many  other  soldiers; 
Regan,  the  metrical  chronicler,  says  he  had  4000  men,  of  whom 
400  were  knights;  the  Annals  0/ Lough  Ci  that  he  had  340  ships. 
The  Irish  writers  tell  little  about  these  great  events,  except 
that  the  king  of  the  Saxons  took  the  hostages  of  Munster  at 
Waterford,  and  of  Lcinster,  Ulster,  Thomond  and  Meath  at 
Dublin.  They  did  not  take  in  the  grave  significance  of  doing 
homage  to  a  Norman  king,  and  becoming  his  "man." 

Henry's  farthest  point  westward  was  Cashel,  where  he  received 

the  homage  of  Donald  O'Brien,  king  of  Thomond,  but  he  does 

not  appear  to  have  been  present  at  the  famous  synod. 

itoMwA  Cl^nstian  O'Conarchy,  bishop  of  Lismore  and  papal 

legate,   presided,   and   the  archbishops  of   Dublin, 

Cashel  and  Tuam  attended  with  their  suffragans,  as  did  miany 

abbots  and  other  dignitaries.     The  primate  of  Armagh,  the 

saintly  Gclasius,  was  absent,  and  presumably  his  suffragans  also, 

but  Giraldus  says  he  afterwards  came  to  the  king  at  Dublin, 

and   favoured  him   in  all   things.    Henry's    sovereignty   was 

acknowledged,   and  constitutions  made  which   drew  Ireland 

closer  to  Rome.    In  spite  of  the  "enormities  and  filthincsses," 

which  Giraldus  says  defiled  the  Irish  Church,  nothing  worse 

could  be  found  to  condemn  than  marriages  within  the  prohibited 

degrees  and  trifling  irregularities  about  baptism.    Most  of  the 

details  rest  on  the  authority  of  Giraldus  only,  but  the  main 

facts  are  clear.  The  synod  is  not  mentioned  by  the  Irish  annalists, 

nor  by  Regan,  but  it  is  by  Hovcdcn  and  Ralph  de  Diceto.   The 

latter  says  it  was  held  at  Lismore,  an  error  arising  from  the 

president  having  been  bishop  of  LisnM>re.    Tradition  says  the 

members  met  in  Cormac's  chapel. 

Henry  at  first  tried  to  be  suzerain  without  displacing  the 
natives,  and  received  the  homage  of  Roderick  O'Connor,  the 
high  king.  But  the  adventurers  were  uncontrollable,  and  he 
had  to  let  them  conquer  what  they  could,  exercising  a  precarious 
authority  over  the  Normans  only  through  a  viceroy.  The  early 
^vemors  seemingly  had  orders  to  deal  as  fairly  as  possible 
with  the  natives,  and  this  involved  them  in  quarrels  with  the 
''conquerors,"  whose  object  was  to  carve  out  principalities  for 
themselves,  and  who  only  nominally  respected  the  sovereign's 
wishes,  file  mail-clad  knights  were  not  uniformly  successful 
against  the  natives,  but  they  generaUy  managed  to  occupy  the 
open  plains  and  fertile  Vidlcys.  Geographical  configuration 
preserved  centres  of  resistance — the  O'Neills  In  Tyrone  and 
Armagh,  the  O'Donnells  in  Donegal,  and  the  Macarthies  in 
Cork  being  the  largest  tribes  that  remained  practically  unbroken. 
On  the  coast  from  Bray  to  Dundalk,  and  by  the  navigable  rivers 
of  the  east  and  south  coasts,  the  Norman  put  his  iron  foot  firmly 
down. 

Prince  John  landed  at  Waterford  in  1x85,  and  the  neighbouring 


chiefs  hastened  to  pay  their  respects  to  the  king's  son.  Prince 
and  followers  alike  soon  earned  hatred,  the  former  showing 
the  incurable  vices  of  his  character,  and  pulling  the  beards  of 
the  chieftains.  After  eight  disgracef iil  months  he  left  the  govern- 
ment to  John  de  Courd,  but  retained  the  title  "Dominus 
Hibemiae."  It  was  even  intended  to  crown  him;  and  Urban  III. 
sent  a  licence  and  a  crown  of  peacock's  feathers,  which  was 
never  placed  on  his  head.  Had  Richard  I.  had  children  Irdand 
might  have  become  a  separate  kingdom. 

Henry  II.  had  granted  Meath,  about  800,000  acres,  to  Hugh 
de  Lacy  (d.  xi86),  reserving  scarcely  any  prerogative  to  the 
crown,  and  making  his  vassal  almost  independent.  De  Lacy 
sublet  the  land  among  kinsmen  and  retainers,  and  to  his  grants 
the  families  of  Nugent,  Tyrell,  Nangle,  Tuyt,  Fleming  and  others 
owe  their  importance  in  Irish  history.  It  is  not  surprising  that 
the  Irish  bordering  on  Meath  should  have  thought  De  Lacy  the 
real  king  of  Ireland. 

During  his  brother  Richard  L's  reign,  John's  viceroy  was 
William  Marshal,  earl  of  Pembroke,  who  married  Strongbow's 
daughter,  and  thus  succeeded  to  his  daims  in  Leinster.  ^^^  ,.  ^ 
John's  reputfttion  was  no  better  in  Ireland  than  in  ^^  ^ 
England.  He  thwarted  or  encouraged  the  Anglo-Normans 
as  best  suited  him,  but  on  the  whole  they  increased  thdr  pos- 
sessions. In  12 10  John,  now  king,  visited  Irdand  again,  and 
being  joined  by  Cathal  Crovderg  O'Connor,  king  of  Con- 
nau^t,  marched  from  Waterford  by  Dublin  to  Carrickfergus 
without  encountering  any  serious  resistance  from  Hugh  de  Lacy 
(second  son  of  the  Hugh  de  Lacy  mentioned  above),  who  had 
been  made  earl  of  Ulster  in  1205.  John  did  not  venture  farther 
west  than  Trim,  but  most  of  the  Anglo-Norman  lords  swore 
fealty  to  him,  and  he  divided  the  partially  obedient  districts 
into  twelve  counties — Dublin  (with  WIcklow),  Meath  (with  West- 
meath),  Louth,  Carlow,  Kilkenny,  Wexford,  Waterford,  Cork, 
Limerick,  Kerry  and  Tipperary.  John's  resignation  of  his 
kingdom  to  the  pope  in  1213  induded  Ireland,  and  thus 
for  the  second  time  was  the  papal  daim  to  Ireland  formally 
recorded. 

During  Henry  IH.'s  long  reign  the  Anglo-Norman  power 
increased,  but  underwent  great  modifications.   Richard  Marshal, 
grandson  of  Strongbow,  and  to  a  great  extent  heir  of 
his  power,  was  foully  murdered  by  his  own  feudatories  fjj|2' 
— men  of  his  own  race;  and  the  colony  never  quite  uTXu 
recovered  this  blow.     On  the  other  hand,  the  De 
Burghs,  partly  by  alliance  with  the  Irish,  partly  by  sheer  hard 
fighting,  made  good  their  daims  to  the  lordship  of  Connaught, 
and  the  western  O'Connors  henceforth  play  a  very  subordinate 
part  in  Irish  history.    Tallage  was  first  imposed  on  the  colony 
in  the  first  year  of  this  reign,  but  yielded  little,  and  tithes  were 
not  much  better  paid. 

On  the  14th  of  January  12x7  the  king  wrote  from  Oxford  to  his 
justiciary,  Geoffrey  de  Marisco,  directing  that  no  Irishman  should 
be  elected  or  preferred  in  any  cathedral  in  Ireland, 
"since  by  that  means  our  land  might  be  disturbed,  ^qJ^ji 
which  is  to  be  deprecated."    This  order  was  annulled  dlnxr* 
in  X224  by  Honorius  III.,  who  declared  it  "destitute 
of  all  colour  of  right  and  honesty."     The  pope's  efforts  failed, 
for  in  the  X4th  century  several  Cisterdan  abbeys  exduded 
Irishmen,  and  as  late  as  X436  the  monks  of  Abingdon  complained 
bitterly  that  an  Irish  abbot  had  been  imposed  on  them  by  lay 
violence.    Parliament  was  not  more  libera],  for  the  statute  of 
Kilkenny,  passed  in  1366,  ordained   that    "no  Irishman  be 
admitted  into  any  cathedral  or  collegiate  church,  nor  to  any 
benefice  among  the  English  of  the  land,"  and  also  "that  no 
religious  house  situated  among  the  English  shall  henceforth 
receive  an  Irishman  to  thdr  profession."    This  was  confirmed 
by  the  English  pariiamcnt  in  14 16,  and  an  Irish  act  of  Richard 
III.  enabled  the  archbishop  of  Dublin  to  collate  Irish  derks  for 
two  years,  an  exception  proving  the  rule.    Many  Irish     stpatw 
monasteries  admitted  no  Englishmen,  and  at  least  one     a^mot 
attempt  was  made,  in  X250,  to  apply  the  same  rule  to     Jjj^* 
cathedrals.    The  races  remained  neariy  separate,  the 
Irish  simply  staying  outside  the  feudal  system.    If  an  Englishman 
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slew  an  Irishman  (enxpt  one  of  the  five  regal  and  privileged 
Uoods)  he  was  not  to  be  tried  for  murder,  for  Irish  law 
admitted  composition  (eric)  for  murder.  In  Magna  Charta 
there  is  a  proviso  that  foreign  merchants  shall  be  treated  as 
English  merchants  are  treated  in  the  country  whence  the 
traveUen  came.  Yet  some  enlightened  men  strove  to  fuse  the 
two  nations  together,  and  the  native  Irish,  or  that  section  which 
bordered  on  the  settlements  and  suffered  great  o|^ression, 
offered  8000  marks  to  Edward  I.  for  the  privilege  of  living  under 
English  law.  The  justiciary  supported  their  petition,  but  the 
prelates  and  nobles  refused  to  consent. 

There  is  a  vague  tradition  that  Edward  I.  visited  Ireland 
about  1256,  when  his  father  ordained  that  the  prince's  seal 

should  have  regal  authority  in  that  country.  A  vast 
^^1^^  number  of  documents  remain  to  prove  that  he  did 
u«7).        not  neglect  Irish  business.   Yet  this  great  king  cannot 

be  credited  with  any  ^)ecially  enlightened  views  as  to 
Ireland.  Hearing  with  anger  of  enormities  committed  in  his 
name,  he  summoned  the  viceroy,  Robert  de  Ufford  (d.  X398),  to 
explain,  who  coolly  said  that  he  thought  it  expedient  to  wink 
at  one  knave  cutting  off  another, "  whereat  the  king  smiled  and 
bade  him  return  into  Ireland."  The  colonists  were  strong 
enough  to  send  large  forces  to  the  king  in  his  Scottish  wars, 
but  as  there  was  no  corresponding  immigration  this  really 
weakened  the  English,  whose  best  hopes  lay  in  agriculture  and 
the  arts  of  peace,  while  the  Celtic  race  waxed  pxx>portionally 
numerous.  Outwardly  all  seemed  fair.  The  De  Burghs  were 
supreme  in  Connaught,  and  English  families  occupied  eastern 
Ukter.  The  fertile  southern  and  central  lands  were  dominated 
by  strong  castles.  But  Tyrone  and  T3rrcormel,  and  the  mountains 
everywhere,  sheltered  the  Cdtic  race,  which,  having  reached 
its  lowest  point  under  Edward  I.,  began  to  recover  under 
his  son. 

In  13x5,  the  year  after  Bannockbum,  Edward  Bruce  landed 
near  Lame  with  6000  men,  including  some  of  the  best  knights 

in  Scotland.  Supported  by  O'Neill  and  other  chiefs, 
am^^  and  for  a  time  assisted  by  his  famous  brother,  Bruce 
UiTU         gained  many  victories.    There  was  no  general  effort 

of  the  natives  in  their  favour;  perhaps  the  Irish 
thought  one  Norman  no  better  than  another,  and  their  total 
incapacity  for  national  organization  forbade  the  idea  of  a  native 
sovereign.  The  family  quarrels  of  the  O'Connors  at  this  time, 
and  their  alliances  with  the  Burkes,  or  De  Burghs,  and  the 
Berminghams,  may  be  traced  in  great  detail  in  the  annalists — 
the  general  result  being  fatal  to  the  royal  tribe  of  Connaught, 
which  is  said  to  have  lost  10,000  warriors  in  the  battle  of  Temple- 
togher.  In  other  places  the  En^ish  were  less  successful,  the 
Butlers  being  beaten  by  the  O'Carroils  in  rjiS,  and  Richard  de 
Clare  falling  about  the  same  time  in  the  decisive  tattle  of  Dysert 
O'Dea.  The  O'Briens  re-established  their  sway  in  Thomond 
and  the  illustrious  name  of  Clare  disappears  from  Irish  history. 
Edward  Bruce  fell  in  battle  near  DundaJk,  and  most  of  his  army 
recrossed  the  channel,  leaving  behind  a  reputation  for  cruelty 
and  rapadty.  The  colonists  were  victorious,  but  their  organiza- 
tion was  undermined,  and  the  authority  of  the  crown,  which  had 
never  been  able  to  keep  the  peace,  grew  rapidly  weaker.  Within 
twenty  years  after  the  great  victory  of  Dundalk,  the  quarrels 
of  the  barons  allowed  the  Irish  to  recover  much  of  the  land  they 
bad  lost. 

John  de  Bermingham,  earl  of  Louth,  the  conqueror  of  Bruce, 
was  murdered  in  1339  by  the  Gemons,  Cusacks,  Everards  and 

other  English  of  that  county,  who  disliked  his  firm 
tt^tuar*  fcovemment.  They  were  never  brought  to  justice. 
Igj^         Talbot  of  Malahide  and  two  hundred  of  Bermingham *s 

relations  and  adherents  were  massacred  at  the  same 
time.  In  1333,  William  de  Burgh,  the  young  earl  of  Ulster,  was 
murdered  by  the  Mandevilles  and  others;  in  this  case  signal 
vengeance  was  taken,  but  the  feudal  dominion  never  recovered 
the  blow,  and  on  the  north-east  coast  the  English  laws  and 
language  were  soon  confined  to  Drogheda  and  Dundalk.  The 
earl  left  one  daughter,  Elizabeth,  who  was  of  course  a  royal  ward. 
She  married  Lionel,  duke  of  Clarence^  and  from  her  springs  the 
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royal  line  of  England  from  Edward  IV.,  as  well  as  Ji 
Scotland  and  his  descendants. 

The  two  chief  men  among  the  De  Bui]^  wese  lock  to  haid 
their  lands  of  a  little  absentee  girL  Having  no  gtuuiMls  k/r 
opposing  the  royal  title  to  the  wardship  of  the  hcireaa.  thejr 
abjured  English  law  and  became  Irish  chieftains..  As  soch  they 
were  obeyed,  for  the  king's  arm  was  abort  in  IrciaML  TW  oce 
appropriated  Mayo  as  the  Lower  (Ouster)  M*Wi!liaBi,  and  the 
earldom  of  Mayo  perpetuates  the  memmry  of  tbe  ereai.  The 
other  as  the  Upper  (Eighter)  M' William  took  Galway.aad  frca 
him  the  earls  of  Clanricarde  afterwards  sprung. 

Edward  III.  being  busy  with  foreign  wars  had  fittle  time  to 
spare  fur  Ireland,  and  the  native  chiefs  everywbete  aeiaed  ther 
opportunity.  Perhaps  the  most  remarkable  <^  these  mtgttssnt 
chiefs  was  Lysaght  O'Moie,  who  reconquexed  Leix.  Oyn  tbe 
Franciscan  aimalist,  whose  Latinity  is  so  far  above  the  zaedjeM! 
level  as  almost  to  recall  Tadtus,  sums  up  Lysagbt's 
eptgrammatically:  "He  was  a  slave,  he  became  a 
he  was  a  subject,  he  became  a  prince  (de  serw>  dominn^.  ce 
subjecto  princeps  effoctus)."  llie  two  great  nrUV>m%  wb-se 
contests  form  a  large  part  of  the  history  of  the  south  of  Indazid 
were  created  by  Edward  III.  James  Butkr,  eldest  soai  d 
Edmund,  eari  of  Carrick,  became  eari  of  Ormoode  and  paiatirc 
of  Tipperary  in  X338.  Next  yeu  Maurice  Flt^geniki  «is 
made  earl  of  Desmond,  and  from  his  three  brcthioi  4lk- 
scended  the  historic  houses  of  the  White  Knight,  tbe  knghi 
of  Glin,  and  the  knight  of  Kerry*  The  earldom  *4  "EJiiAk-r 
dates  from  X316.  In  this  reign  too  was  passed  the  su:*.re 
of  Kilkenny  (9.V.),  a  confession  by  the  crown  that  obcd<cr: 
subjects  were  the  minority.  The  enactments  against  IxsEk 
dress  and  customs,  and  against  marriage  and  fiwlfiim  pro*««l 
a  dead  letter. 

In  two  expeditions  to  Ireland  Richard  IL  at  fiat 
all  opposition,  but  ndther  had  any  penoancnt 
MacMurrough,  the  great  hero  of  the  I^einfier  Ceha» 
practically  had  the  best  of  the  contest.  The  king  in 
his  de^Mitches  divided  the  population  into  Iiisk 
enemies,  Irish  rebels  and  EngUsh  subjects^  As  he 
found  them  so  he  left  them,  lingering  in  Dublin  long 
lose  his  own  crown.  But  for  MacMurrough  and  his  nifies  tbe 
house  of  Lancaster  might  rtever  have  reined.  No  Eng^5sli  kisg 
again  visited  Ireland  until  James  II.,  dedaied  by  hia  ErgLsk 
subjects  to  have  abdicated,  and  by  the  more  outspoken  Scots 
to  have  forfdted  the  crown,  appealed  to  the  kyaJty  or  psety 
of  the  Catholic  Irish. 

Henry  IV.  had  a  bad  title,  and  his  necessities  were  finwtia'w 
to  the  growth  of  the  English  constitution,  but  fatal  to  the 
Irish.    His  son  Thomas,  duke  of  Clarence,  was  viceroy 
in  1401,  but  did  very  little.     "Your  smi,"  wrote  the 
Irish  council  to  Henry,  '*  is  so  destitute  <^  money  that 
he  has  not  a  permy  in  the  worid,  nor  can  borrow  a 
sin^  penny,  because  all  his  jewds  and  his  plate  thnt  he  cxa 
spare,  and  those  which  be  must  of  necessity  keep,  axe  |inff^i 
to  lie  in  pawn."    The  noUcs  waged  private  war 
and  the  game  of  playing  off  otie  chieftain  against 
carried  on  with  varying  succea.    Tbe  provisions  ol  the 
of  Kilkenny  against  trading  with  the  Ixisb  failed,  for 
cannot  exist  without  buyers. 

The  brilliant  reign  of  Henry  V.  was  a  time  of  exti 
to  the  colony  in  Ireland.     Half  the  Eogfish-speaking  pecpk 
fled  to  England,  where  they  were  xMt  welcome.    Tbe 
disastrous  reign  of  the  third  Lancastrian  completed 
the  discomfiture  of  the  original  cxAony  in  Ireland. 
Quarrels  between  the  Ormonde  and  Talbot  parties 
paralysed  the  government,  and  a  "  Pale "  of  30  na.  by  s 
all  that  remained.     Even  the  walled  towns«  KSkeaay, 
Wexford,    Kinsale,    Youghal,    Qonmd,    KilmaDock, 
Thoroastown,  Fethard  and  Cashd,  were  almost  starved 
out;  Waterford  itsdf  was  half  ruiried  and  half  deserted. 
Only  one  parliament  was  hdd  for  thirty  years,  but 

I'  taxation  was  not  remitted  on  that  account.    No  viceroy 
pretended  to  reside  continuously.   The  itoxth  and 
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mtx  ofif  than  the  aouth."^  Some  thoughtful  men  law  ckftrly  the 
d&nger  of  leaving  IzeUnd  to  be  leiied  by  the  first  chance  comer, 
and  the  UM  of  En^isk  Policy^  written  about  1436,  contains  a 
long  and  interesting  passage  declaring  England's  interests  in 
protecting  Ireland  as  "  a  boterasse  and  a  poste  "  of  Yxtt  own 
power.  Sir  John  Talbot,  immortalized  by  Shakespeare,  was 
several  times  viceroy;  he  was  almost  uniformly  successful  in 
the  field,  but  feeble  in  coundS.  He  held  a  parliament  at  Trim 
which  made  one  law  against  men  of  English  race  wearing 
moustaches,  lest  they  should  be  mistaken  for  Irishmen,  and 
another  obliging  the  sons  of  agricultural  labourezs  to  follow  their 
father's  vocation  under  pain  of  fine  and  imprisonment.  The 
earls  of  Shrewsbury  are  still  earls  of  Waterford,  and  retain  the 
right  to  cany  the  white  staff  as  hereditary  stewards,  but  the 
palatinate  jurisdiction  over  Wexford  was  taken  away  by  Henry 
VIIL  The  Ulster  annalists  give  a  very  different  estimate  of 
the  great  Talbot  from  that  of  Shakespeare:  "A  son  of  curses 
for  Us  venom  and  a  devil  for  his  evils;  and  the  learned  say  of 
him  that  there  came  not  from  the  time  of  Herod,  by  whom  Christ 
was  crucified,  any  <»ie  so  wicked  in  evil  deeds  *l_  (O'Donovan's 
Four  Masters). 

In  1449  Richard,  duke  of  York,  right  heir  by  blood  to  the 
throne  of  Edward  III.,  was  forced  to  yield  the  regency  of  France 
to  his  rival  Someiset,  and  to  accept  the  Irish  vice- 
•#yMk*  royalty.    He  landed  at  Howth  with  his  wife  Cicely 
twimmt      Neville,  and  Margaret  of  Anjou  hoped  thus  to  get  rid 
-'  of  one  who  was  too  great  for  a  subject.    The  Irish 
government  was  given  to  him  for  ten  years  on  unusually  liberal 
terms.    He  ingratiated  himself  with  both  races,  taking  care  to 
avoid  identification  with  any  particular  family.   At  the  baptism 
of  his  son  George — "  false,  fleeting,  perjured  Clarence  '* — who 
was  bom  in  Dublin  Castle,  Desmond  and  Ormonde  stood  sponsors 
together.     In  legislation  Richard  fared  no  better  than  others. 
The  rebellion  of  Jack  Cade,  rUtmfa^  to  be  a  Mortimer  and  cousin 
to  the  duke  of  York,  took  jdace  at  this  time.    Thia  adventurer, 
at  once  ludicrous  and  formidable,  was  a  iMtive  of  Ireland,  and 
was  thought  to  be  put  forward  by  Richard  to  test  the  popularity 
of  the  Yorkist  cause.    Returning  suddenly  to  England  in  r4so, 
Richard  left  the  government  to  James,  eari  of  Ormonde  and 
Wiltshire,  1^  later  married  Eleanor,  daughter  of  Edmund 
Beaufort,  duke  of  Somerset,  and  was  deeply  engaged  on  the 
Lancastrian  side.    This  earl  began  the  deadly  feud  with  the 
house  of  Kildare,  which  lasted  for  generations.    After  fibre 
Heath  Richard  was  attainted  by  the  Lancastrian  parliament, 
and  returned  to  Dublin,  where  the  colonial  parliament  acknow- 
ledged him  and  assumed  virtual  independence.    A  separate 
coinage  was  established,  and  the  authority  of  the  English 
parliament  was  repudiated.    William  Overy,  a  bold  squire  of 
Ormonde's,  offered  to  arrest  Richard  as  an  attainted  traitor, 
but  was  seised,  tried  before  the  man  whom  he  had  come  to  take, 
and  hanged,  drawn  and  quartered.    The  duke  only  maintained 
his  separate  kingdom  about  a  year.    Ha  party  triumphed  in 
England,  but  he  himself  fell  at  Wakefield. 

Among  the  few  prisoners  taken  on  the  bloody  field  of  Towton 

was  Ormonde,  whose  head  long  adorned  London  Bridge.    He 

_^  :  and  his  brothers  were  attainted  in  Btaj^and  and  by 

ff^^^llg-    the  Yorkist  parliament  in  Ireland,  but  the  importance 

#40^         of  the  family  was  hardly  diminished  by  this.    For 

the  first  six  years  of  Edward's  reign  the  two  Geraldine 

earb  engrossed  official  power.   The  influence  of  Queen  Elizabeth 

WoodviDe,  whom  Desmond  had  offended,  then  made  itself 

felt.    Tiptoft,  earl  of  Worcester,  became  deputy.    He  was  an 

accomplished  Oxonian,  who  made  a  speech  at  Rome  in  such 

good  Latin  as  to  draw  tears  from  the  eyes  of  that  great  patron 

of  letters  Pope  Pius  IL  (Aeneas  Sylvius).    But  his  Latinity 

did  not  soften  his  marmers,  and  he  was  thought  cruel  even  in 

that  age.    Desmond  was  beheaded,  ostensibly  for  using  Irish 

exactions,  really,  as  the  partisans  oif  his  family  hold,  to  please 

Elizabeth.    The  remarkable  lawlessness  of  this  reign  was  in* 

creased  by  the  practice  of  coining.     Several  mints  had  been 

catabiished  since  Richard  of  York's  time;  the  standards  varied 

and  imitation  was  easy. 
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During  Richard  ni.'s  short  reign  the  eari  of  Kildare,  head 
of  the  Irish  Yorkists,  was  the  strongest  man  in  Ireland.  He 
espoused  the  cause  of  Lambert  Simnel(r487),  whom  y 
the  Irish  in  general  seem  always  to  have  thought  a 
true  Plantagenet.  The  Italian  primate,  Octavian 
de  Palatio,  knew  better,  and  incurred  the  wrath  of  Kildare 
by  refusing  to  oflkiate  at  the  impostor's  coronation.  Tlie  local 
magnates  and  several  distinguished  visitors  attended, 
and  Lambert  was  shown  to  the  people  borne  aloft  ffS?*^ 
on  "  great  D'Arcy  of  Platten's "  shoulders.  His  S^ 
enterprise  ended  in  the  battle  of  Stoke,  near  Newark, 
where  the  flower  of  the  Anglo-Irish  soldiery  fell.  "  The  Irish," 
says  Bacon,  "  did  not  fail  in  courage  or  fierceness,  but,  being 
almost  naked  men,  only  armed  with  darts  and  skeins,  it  was 
rather  an  execution  than  a  fight  upon  them."  Conspicuous 
among  Henry  VII.'s  adherents  in  Ireland  were  the  citizens  of 
Waterford,  who,  with  the  men  of  Qormiel,  Qdlan,  Fethard 
and  the  Butler  oormexion  generally,  were  prepared  to  take  the 
field  in  his  favour.  Waterford  was  equally  conspicuous  some 
years  later  in  resisting  Perkin  Warbeck,  who  besieged  it  un- 
successfully, and  was  chased  by  the  citizens,' who  fitted  out  a 
fleet  at  their  own  charge.  The  kLig  conferred  honour  and  rewards 
on  the  byal  dty,  to  which  he  gave  the  proud  title  of  urbs  itUacta. 
Other  events  of  this  reign  were  the  parliament  of  Drogheda, 
held  by  Sir  Edward  Poynings,  which  gave  the  control  of  Irish 
legislation  to  the  English  councfl  ("  Poynings's  Act  "—the 
great  bone  of  contention  in  the  later  days  of  Flood  and  Grattan),' 
and  the  battle  of  Knockdoe,  in  which  the  eari  of  Kildare  used 
the  viceregal  authority  to  avenge  a  private  quarrel.  I 

Occupied  in  pleasure  or  foreign  enterprise,  Henry  VIII.  at 
first  paid  little  attention  to  Ireland.  The  royal  power  was 
practically  confined  to  what  in  the  previous  century  it»aiy 
had  become  known  as  the  "  Pale,"  that  is  Dublin,  vta, 
Louth,  Kildare  and  a  part  of  MeaUi,  and  within  this  i** 
narrow  limit  the  earls  of  Kildare  were  really  more 
powerful  than  the  crown.  Waterford,  Drogheda,  Dundalk, 
Cork,, Limerick  and  Galway  were  not  Irish,  but  rather  free  dtlcs 
than  an  integral  part  of  the  kingdom;  and  many  inland  towns 
were  in  the  same  position.  The  house  of  Ormonde  had  created 
a  sort  of  small  Pale  about  Kilkermy,  and  part  of  Wexford  had 
been  colonized  by  men  of  En^ish  race.  The  Desmonds  were 
Irish  in  all  but  pride  of  bkxxL  The  Barretts,  Condons,  Gourdes, 
Savages,  Arundels,  Carcws  and  others  had  disappeared  or  were 
merged  in  the  Cdtic  mass.  Angio-Norman  nobles  became 
chiefs  of  pseudo-tribes,  which  acknowledged  only  the  Brehon 
law,  and  paid  dues  and  services  in  kind.  These  pseudo-tribes 
were  often  called  "  ruttions,"  and  a  vast  number  of  exactions 
were  practised  by  the  chiefe.  "  Coyne  and  livery  " — the  right 
of  free-quartets  for  man  and  beast — arose  among  the  Anglo- 
Normans,  and  became  more  oi^ressive  than  any  native  custono. 
When  Heiuy  took  to  business,  he  laid  the  foundation  of  re- 
conquest.  The  house  of  Kildare,  which  had  actually  besieged 
Dublin  (r534),  was  overthrown,  and  the  Pale  saved  from  a 
standing  danger  (see  Fitzgerald).  But  the  Pale  scarcdy 
extended  30  m.  from  Dublin,  a  march  of  uncertain  width  inter- 
vening between  it  and  the  Irish  districts.  Elsewhere,  says  an 
elaborate  report,  all  the  English  folk  were  of  "  Irish  language 
and  Irish  condition,"  except  in  the  dtles  and  walled  towns. 
Down  and  Louth  paid  black  rent  to  O'Neill,  Meath  and 
Kildare  to  O'Connor,  Wexford  to  the  Kavanaghs,  Kilkenny  and 
Tipperary  to  O'CarroU,  Limerick  to  the  O'Briens,  and  Cork  to 
the  MacCarthies.  MacMurrough  Kavanagh,  in  Irish  esrcs  the 
representative  of  King  Dermod,  recdved  an  armual  pension 
from  the  exchequer.  Henry  set  steadily  to  work  to  reassert  the 
royal  title.  He  assumed  the  style  of  king  of  Ireland,  so  as  to  get 
rid  of  the  notion  that  he  hdd  the  island  of  the  pope.  The  Irish 
chiefs  acknowledged  his  authority  and  his  ecclesiastical  supre- 
macy, abjuring  at  the  same  time  that  of  the  Holy  See.  The 
lands  of  the  eari  of  Shrewsbury  and  other  absentees,  who  had 
performed  no  duties,  were  resumed;  and  both  Cdtic  and  feudal 
nobles  were  encouraged  to  come  to  court.  Here  begins  the  long 
line  of  offidal  deputies,  often  men  of  moderate  birth  and  fortune. 
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Butler  9Lnd  Geraldine,  O'Neill  and  ODonneD,'  continued  to 
spill  each  othte's  blood,  but  the  feudal  and  tribal  systems  were 
alike  doomed.  In  the  names  of  these  Tudor  deputies  and  other 
officers  we  see  the  origin  of  many  great  Irish  families — ^Skeffington, 
Brabazon,  St  Leger,  Fltzwilliam,  Wingfield,  BelUngham,  Caiew, 
Bingham,  Loftus  and  others.  Nor  were  the  Celts  overlooked. 
O'Neill  and  O'Brien  went  to  London  to  be  invested  as  earb  of 
Tyrone  and  Thomond  respectively.  O'Donnell,  whose  descend- 
ants became  earls  of  Tyrconnel,  went  to  court  and  was  well 
receive^.  The  pseudo-chief  MacWilliam  became  earl  of  Qanri- 
carde,  and  others  reached  lower  steps  in  the  peerage,  or  were 
knighted  by  the  king's  own  hand.  All  were  encouraged  to  look 
to  the  crown  for  redress  of  grievances,  and  thus  the  old  order 
slowly  gave  place  to  the  new. 

I  The  moment  when  Protestantism  and  Ultramontanism  are 
about  to  begin  their  still  unfinished  struggle  is  a  fit  time  to 
notice  the  chief  points  in  medieval  Irish  church  history. 
Less  than  two  years  before  Strongbow's  arrival  Pope 
Eugenius  had  established  an  ecclesiastical  constitution 
in  Ireland  depending  on  Rome,  but  the  annexation  was 
very  imperfectly  carried  out,  and  the  hope  of  fully  asserting 
the  Petrinc'daims  was  a  main  cause  of  Adrian's  gift  to  Henry  II. 
Hitherto  the  Scandinavian  section  of  the  church  in  Ireland  had 
been  most  decidedly  inclined  to  receive  the  hierarchical  and 
diocesan  as  distinguished  from  the  monastic  and  quasi-tribal 
system.  The  bishops  or  abbots  of  Dublin  derived  their  succes- 
sion from  Canterbury  from  1038  to  1162,  and  the  bishops  of 
Waterford  and  Limerick  also  sought  consecration  there.  But 
both  Celt  and  Northman  acknowledged  the  polity  of  Eugenius, 
and  it  was  chiefly  in  the  matters  of  tithe,  Peter's  pence,  canonical 
degrees  and  the  observance  of  festivals  that  Rome  had  still 
victories  to  gain.  Between  churchmen  of  Irish  and  English 
race  there  was  bitter  rivalry;  but  the  theory  that  the  ancient 
Celtic  church  remained  independent,  and  as  it  were  Protestant, 
while  the  English  colony  submitted  to  the  Vatican,  is  a  mere 
controversial  figment.  The  crown  was  weak  and  papal  aggres- 
sion made  rapid  progress.  It  was  in  the  Irish  church,  about  the 
middle  of  the  X3th  century,  that  the  system  of  giving  jurisdiction 
to  the  bishops  **  in  temporalibus  "  was  adopted  by  Innocent  IV. 
The  vigour  of  Edward  I.  obtained  a  renunciation  in  particular 
cases,  but  the  practice  continued  unabated.  The  system  of 
provisions  was  soon  introduced  at  the  expense  of  free  election, 
and  was  acknowledged  by  the  statute  of  Kilkenny.  In  the 
more  remote  districts  it  must  have  been  almost  a  matter  of 
necessity.  Many  Irish  parishes  grew  out  of  primitive  monasteries, 
but  other  early  settlements  remained  monastic,  and  were  com- 
pelled by  the  popes  to  adopt  the  rule  of  authorized  orders, 
generally  that  of  the  Augustinian  canons.  That  order  became 
much  the  most  numerous  in  Ireland,  having  not  less  than  three 
hundred  houses.  Of  other  sedentary  orders  the  Cistercians  were 
the  most  important,  and  the  mendicants  were  very  numerous. 
Both  Celtic  chiefs  and  Norman  nobles  founded  convents  after 
Henry  II.'s  time,  but  the  latter  being  wealthier  were  most 
distinguished  in  this  way.  Religious  houses  were  useful  as 
abodes  of  peace  in  a  turbulent  country,  and  the  lands  attached 
were  better  cultivated  than  those  of  lay  proprietors.  Attempts 
to  found  a  university  at  Dublin  (1311)  or  Drogheda  (1465) 
failed  for  want  of  funds.  The  work  of  education  was  partially 
done  by  the  great  abbeys,  boys  of  good  family  being  brought 
up  by  the  Cistercians  of  Dublin  and  Jerpoint,  and  by  the 
Augustinians  of  Dublin,  Kells  and  Connel,  and  girls  by  the 
icanoncsscs  of  Gracedieu.  A  strong  effort  was  made  to  save 
these  six  houses,  but  Henry  VIU.  would  not  hear  of  it,  and  there 
was  no  Irish  VVolscy  parti^ly  to  supply  the  king's  omissions. 

Ample  evidence  exists  that  the  Irish  church  was  full  of  abuses 
before  the  movement  under  Henry  VIII.  We  have  detailed 
accounts  of  three  sees — Clonmacnoise,  Enaghdune  and  Ardagh. 
Ross,  also  in  a  wild  district,  was  in  rather  better  case.  But 
even  in  Dublin  strange  things  happened;  thus  the  archiepiscopal 
crozier  was  in  pawn  for  eighty  years  from  1449.  The  morals  of 
the  clergy  were  no  better  than  in  other  countries,  and  we  have 
evidence  of  many  scandalous  irregularities.   B  ut  perhaps  the  most 
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severe  condemnation  is  that  of  the  report  to  Heniy  \TII.  in  1515. 
"  There  is,"  says  the  document,  **  no  archbisbop,  oe  bishop,  abbo^ 
ne  prior,  parson,  ne  vicar,  oe  any  other  prrsoa  of  the  dicrch, 
high  or  low,  great  or  small,  Eni^ish  or  Irish,  that  isetfa  to  pKs,:h 
the  word  of  God,  saving  the  poor  friais  begsaxs .  .  .  the  dtzrdi 
of  this  land  use  not  to  learn  any  other  science,  bat  the  lav  cf 
canon,  for  covetise  of  lucre  transitory."  Where  ha  hand  reicre^ 
Henry  had  little  difficulty  in  suppressing  the  monasteries  c: 
taking  their  lands,  which  Irish  chiefs  swallowed  as  gzec^ii'i  u 
men  of  English  blood.  But  the  friars,  though  pretty  geatr^  y 
turned  out  of  doors,  were  themselves  beyond  Henry's  pc-^". 
and  continued  to  preach  cveiywhere  among  the  people.  T^  -  - 
devotion  and  energy  may  be  freely  admitted;  bat  the  meadxzz: 
orders,  especially  the  Carmelites,  were  not  unif  onnly  disting*.s&Srd 
for  morality.  Monastidsm  was  momentarily  suppressed  t-ttrr 
(Miver  Cromwell,  but  the  Restoration  brought  the  sManks  k^  x 
to  their  old  haunts.  The  Jesuits,  placed  by  Pant  UL  trr^.r 
the  protection  of  Conn  O'Neill,  '*  prince  of  the  Irish  of  ITi^*-'^  ~ 
came  to  Ireland  towards  the  end  of  Henry's  rngn.  and  b^  \t-a 
to  keep  alive  the  Roman  tradition.  Anglicanism  was  regxr 
as  a  symbol  of  conquest  and  intrusion.  Tlie  Femr  UcsUrz  :- 
describes  the  Reformation:  "A  heresy  and  new  error  11.-  • 
in  England,  through  pride,  vain  gioiy,  avarice,  and  lest  2: 
through  many  strange  sciences,  so  that  the  men  of  Er:^^- 
went  into  oi^Msition  to  the  pope  and  to  Rome." 
of  relics  and  images  and  the  establishnient  of  a 
hierarchy  is  thus  recorded:  **  Though  great  was  the 
of  the  Roman  emperors  against  the  diurcb,  scajrcHy  had  ihtrg 
ever  come  so  great  a  persecution  from  Rome  as  this." 

The  able  opportunist  Sir  Anthony  St  Leger,  win  vss  Mcr:Lse-* 
by  one  party  of  opposing  the  Reformation  and  by  the  other  ci 
lampooning  the  Sacrament,  continued  to  rule  daiin^ 
the  early  days  of  Edward  VI.  To  him  succeeded 
Sir  Edward  Bellin^iam,  a  Puritan  soldier  whose 
hand  was  heavy  on  all  who  disobeyed  the  king.  He 
bridled  Connaught  by  a  castle  at  Athlone,  and  Mnnster  bj  x 
garrison  at  Leighlin  Bridge.  The  O'Mores  and  O'Ccrr  -^ 
were  brought  low,  and  forts  erected  where  Maiybonvngh  ^1 
Philipstown  now  stand.  Both  chiefs  and  noUes  were  i.-r:r: 
to  respect  the  king's  representative,  but  BeUingfaam  v^s  z.4. 
wont  to  flatter  those  in  power,  and  his  administraxion  f..-. 
little  favour  in  Engbnd.  Sir  Frauds  Bryan,  Henry  \11I  < 
favourite,  succeeded  him,  and  on  his  death  St  Leger 
appointed.  Neither  St  Leger  nor  his  successor  Sir  J 
could  do  anything  with  Ulster,  where  the  papal  primate  W^..:  -  * 
a  Scot  by  birth,  stirred  up  rebellion  among  the  nnti-vc^k  .:^-- 
among  the  Hebridean  invaders.  But  tittle  was  done  :.'-  : 
Edward  VI.  to  advance  the  power  of  the  crown,  and  thai  >  .c 
was  done  by  Bellingham. 

The  English  government  long  hesitated  about  the  o5   ^ 
establishment  of  Protestantism,  and  the  royal  order  u-  "-^ 
efifect  was  withheld  until  1551.    Copies  of  the  oev 
h'turgy  were  sent  over,  and  St  Leger  had  the  com- 
munion service  translated  into  Latin,  for  the  use  ci 
priests  and  others  who  could  read,  but  not  in  Fi^^d*      7r 
popular  feeling  was  strong  against    innovation,   as    EJ.     . 
Staples,  bishop  of  Meath,  found  to  his  cost.    Tlie  "p~ 
Staples,  like  those  of  Cranmer,  advanced  gndoaHy  ur. .   . 
last  he  went  to  Dublin  auid  preached  boldly  *ga»t*o  ii^  - . 
He  saw  men  shrink  from  him  on  all  sides.     **  My  kini.'"  v. 
beneficed  priest,  whom  he  had   himself  promoted,    a^i  * 
wept  as  he  spoke,  "  before  ye  went  last  to  Dublin  ye  verr 
best  beloved  man  in  your  diocese  that  ever  came  in  U.  »  • 
are  the  worst  beloved.  ...  Ye  have  preached  agat»tct  i^  %.:  -. 
ment  of  the  altar  and  the  saints,  and  will  make  us  worse  i '  - 
Jews.  .  .  .  The  country  folk  would  eat  you.  .  .  .  Vc  bavr  ~ 
curses  than  ye  have  hairs  of  your  head,  and  I  advise  > .  ^ 
Christ's  sake  not   to  preach  at  Navan."    Staples  afi^*-- 
that  preaching  was  his  duty,  and  that  be  would  not  fa.    . 
he  feared  for  his  life.    On  the  same  prelate  fcfl  tly  ix->« 
conducting  a  public  controversy  with  the  arcSkbisfaop  of  Xr^..^ 
George    Dowdall,   which   of   course  ended  in.tbe  ooevrsk.  .1 
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of  neither.  Dowdall  fled;  his  see  wis  treated  as  vacant, 
and  Cranmercast  about  him  for  a  Protestant  to  fill  St  Patrick's 
chair.  His  first  nominee,  Dr  Richard  Turner,  resolutely  declined 
the  honour,  declaring  that  be  ivould  be  unintelligible  to  the 
people;  and  Cranmer  could  only  answer  that  English  was 
spoken  in  Ireland,  though  he  did  indeed  doubt  whether  it  was 
spoken  in  the  diocese  of  Armagh.  John  Bale,  a  man  of  great 
learning  and  ability,  became  bishop  of  Ossory.  There  is  no 
reason  to  doubt  his  sincerity,  but  he  was  coarse  and  intemperate 
— Froude  roundly  calls  him  a  foul-mouthed  ruffian — without 
the  wisdom  of  the  serpent  or  the  harmlessness  of  the  dove. 
His  choice  rhetoric  stigmatized  the  dean  of  St  Patrick's  as  ass- 
headed,  a  blockhead  who  cared  only  for  his  kitchen  and  his 
bcUy. 

•  The  Reformation  having  made  no  real  progress,  Mary  found 
it  easy  to  recover  the  old  ways.  Dowdall  was  restored;  Staples 
^^  and  others'  were  deprived.  Bale  fled  for  bare  life, 
\tZ»  ^"^^  ^  ^^  ^"^^  treated  as  vacant.  Yet  the  queen 
US8),  found  it  impossible  to  restore  the  monastic  lands, 
though  she  showed  some  disposition  to  scrutinize 
the  titles  of  grantees.  She  was  Tudor  enough  to  declare  her 
intention  of  maintaining  the  old  prerogatives  of  the  crown 
against  the  Koly  See,  and  assumed  the  royal  title  without 
papal  sanction.  Paul  IV.  was  fain  to  curb  his  fiery  temper, 
and  to  confer  graciously  what  he  could  not  withhold.  English 
Protestants  fled  to  Ireland  to  escape  the  Marian  persecution; 
but  had  the  reign  continued  a  little  longer,  Dublin  would  probably 
have  been  no  safe  place  of  refuge. 

I  Mary  scarcely  varied  the  civil  policy  of  her  brother's  ministets. 
Gerald  of  Kildare,  who  had  been  restored  to  his  estates  by 
Edward  VI.,  was  created  earl  of  Kildare.  The  plan  of  settling 
Leix  and  Offaly  by  dividing  the  country  between  colonists  and 
natives  holding  by  English  tenure  failed,  owing  to  the  unconquer- 
able love  of  the  people  for  their  own  customs.  But  resistance 
gradually  grew  fainter,  and  we  hear  little  of  the  O'Connors 
after  this.  The  O'Mores,  reduced  almost  to  brigandage,  gave 
trouble  till  the  end  of  Elizabeth's  reign,  and  a  member  of  the 
clan  was  chief  contriver  of  the  rebellion  of  1641.  Maryborough 
and  Philipstown,  Ring's  county  and  Queen's  county,  commemo- 
rate Mary's  marriage. 

Anne  Bokyn's  daughter  succeeded  quietly,  and  Sir  Henry 
Sidney  was  sworn  lonl- justice  with  the  fuU  Catholic  ritual. 
^^    When  Thomas  RadcIyfTe,  earl  of  Sussex,  superseded 
^^         him  as  lord-lieutenant,  the  litany  was  chanted  in 
Mtj).         English,  both  cathedrals  having  been  painted,  and 
scripture  texts  substituted  for  "  pictures  and  popish 
fancies."    At  the  beginning  of   1560  a  parliament   was   held 
which  restored  the  ecclesiastical  legislation  of  Henry  and  Edward. 
In  two  important  points  the  Irish  Church  was  made  more  de- 
pendent on  the  state  than  in  England  -.congisd^Aireftttt  abolished 
and  heretics  made  amenable  to  royal  commissioners  or  to  parlia- 
ment without  reference  to  any  synod  or  convocation.   According 
to  a  contemporary  list,  this  parliament  consisted  of  3  arch- 
bishops, 17  bishops,  33  temporal  peers,  and  members  returned 
by  xo  counties  and  28  cities  and  boroughs.    Some  of  the  Irish 
bishops  took  the  oath  of  supremacy,  some  were  deprived.    In 
other  cases  Elizabeth  connived  at  what  she  could  not  prevent, 
and  hardly  pretended  to  enforce  uniformity  except  in  the  Pale 
and  in  the  large  towns. 

Ulster  demanded  the  immediate  attention  of  Elizabeth. 
Her  father  had  conferred  the  earldom  of  Tyrone  on  Conn  Bacach 
^^^  O'Neill,  with  remainder  to  his  supposed  sob-  Matthew, 
^  Skm»0  created  baron  of  Dtmgannon,  the  offspring  of  a 
(yftmm*  smith's  wife  at  Dundalk,  who  in  her  husband's  life- 
time brought  the  child  to  Conn iis  his  own.  When  the 
chiers  legitimate  son  Shane  grew  up  he  declined  to  be  hound 
by  this  arrangement,  which  the  king  may  have  made  in  partial 
ll^orance  of  the  facts.  "  Being  a  gentleman,"  he  said,  "  my 
father  never  refusid  no  child  that  any  woman  namyd  to  be  his." 
When  Tyrone  died,  Matthew's  son,  Brian  O'Neill,  baron  of 
Dungannoo,  claimed  his  earldom  under  the  patent.  Shane 
betof  choien  O'Neill  by  his  tribe  claimed  to  be  chief  by  election,- 


and  eail  as  Conn's  lawful'son.  Thus  the  English  government 
was  committed  to  the  cause  of  one  who  was  at  best  an  adulterine 
bastard,  while  Shane  appeared  as  champion  of  hereditary  right 
(See  O'Neill).  Shane  maintained  a  contest  which  had  begun 
under  Mary  until  1567,  with  great  ability  and  a  total  absence 
of  morality,  in  which  Sussex  had  no  advantage  over  him.  The 
lord-lieutenant  twice  tried  to  have  Shane  murdered;  once 
he  proposed  to  break  his  safe-conduct;  and  he  held  out  hopes 
of  his  sister's  hand  as  a  snare.  Shane  was  induced  to  visit 
London,  where  the  government  detained  him  for  some  time. 
On  his  return  to  Ireland,  Sussex  was  outmatched  bpth  in  war 
and  diplomacy;  the  loyal  chiefs  were  crushicd  one  by  one; 
and  the  Enghsh  suffered  checks  of  which  the  moral  effect  was 
ruinous.  Shane  diplomatically  acknowledged  Elizabeth  as  his 
sovereign,  and  sometimes  played  the  part  of  a  loyal  subject, 
wreaking  his  private  vengeance  under  colour  of  expelling  the 
Scots  from  Ulster.  At  last,  in  1566,  the  queen  placed  the  sword 
of  state  in  Sidney's  strong  grasp.  Shane  was  driven  helplessly 
from  point  to  point,  and  perished  miserably  at  the  hands  of  the 
MkcDonnells,  whom  he  had  so  often  oppressed  and  insulted.       1 

Peace  was  soon  broken  by  disturbances  in  the  south.  The 
earl  of  Desmond  having  shown  rebellious  tendencies  was  detained 
for  six  years  in  London.  Treated  leniently,  but  #««« 
grievously  pressed  for  money,  he  tried  to  escape,  and,  Onmnmi 
theattempt  being  judged  treasonable,  he  was  persuaded  SS^'^'* 
to  surrender  his  estates — to  receive  them  back  or 
not  at  the  queen's  discretion.  Seizing  the  opportunity,  English 
adventurers  proposed  to  plant  a  military  colony  in  the  western 
half  of  Munster,  holding  the  coast  from  the  Shannon  to  Cork 
harbour.  Some  who  held  obsolete  title-deeds  were  encouraged 
to  go  to  work  at  once  by  the  example  of  Sir  Peter  Carew,  who 
had  established  his  claims  in  Carlow.  Carew's  title  had  been 
in  abeyance  for  a  century  and  a  half,  yet  most  of  the  Kavanaghs 
attorned  to  him.  Falling  foul  of  Ormonde's  brothers,  seizing 
their  property  and  using  great  cruelty  and  violence.  Sir  Peter 
drove  the  Butlers,  the  only  one  among  the  great  families  really 
loyal,  into  rebellion.  Ormonde,  who  was  in  London,  could 
alone  restore  peace;  all  his  disputes  with  Desmond  were  at 
once  settled  in  his  favour,  and  he  was  even  allowed  to  resume 
the  exaction  of  coyne  and  livery,  the  abolition  of  which  had 
been*  the  darling  wish  of  statesmen.  The  Butlers  returned  to 
their  allegiance,  but  continued  to  oppose  Carew,  and  great 
atrocities  were  committed  on  both  sides.  Sir  Peter  had  great 
but  undefined  claims  in  Munster  also,  and  the  people  there  took 
warning.  His  imitators  in  Cork  were  swept  away.  Sidney 
fifst,  and  after  him  Humphrey  Gilbert,  could  only  circumscribe 
the  rebellion.  The  presidency  of  Munster,  an  office  the  creation 
of  which  had  long  been  contemplated,  was  then  conferred  on 
Sir  John  Perrot,  who  drove  James  "Fiumaurice"  Fitzgerald 
into  the  mountains,  reduced  castles  everywhere,  and  destroyed 
a  Scottish  contingent  which  had  come  from  Ulster  to  help 
the  rebels.  Fitzmaurice  came  in  and  knelt  in  the  mud  at  the 
president's  feet,  confessing  his  sins;  but  he  remained  the  real 
victor.  The  colonizing  scheme  was  dropped,  and  the  first 
presidency  of  Munster  left  the  Desmonds  and  their  allies  in 
possession.  Similar  plans  were  t ried  unsuccessfully  in  Ulster,  first 
by  a  son  of  Sir  Thomas  Smith,  afterwards  by  Walter  Devereux, 
earl  of  Essex,  a  km'ght-errant  rather  than  a  statesman,  who 
was  guilty  of  many  bloody  deeds.  He  treacherously  captured 
Sir  Brian  O'Neill  and  massacred  his  followers.  The  Scots  in 
Rathlin  were  slaughtered  wholesale.  Essex  struggled  on  for 
more  than  three  years,  seeing  his  friends  gradually  drop  away, 
and  dying  ruined  and  unsuccessful 

Towards  the  end  of  1575  Sidney  was  again  persuaded  to 
become  viceroy.  The  Irish  recognized  his  great  qualities,  and 
he  went  everywhere  without  interruption.  Henceforth  pre- 
sidencies became  permanent  institutions.  Sir  William  Drury  in 
Munster  hanged  four  hundred  persons  in  one  year.  Sir  Nicholas 
Malby  in  reducing  the  Connaught  Burkes  spared  neither  young 
nor  old,  and  burned  all  com  and  houses,  llie  Desmonds  deter- 
mined on  a  great  effort.  A  holy  war  was  declared.  Fitzmaurice 
landed  in  Kerry  witha  fewfoUowers,  and  accompanied  by  the 
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famous  Nicholas  Sanders,  wbo  was  armed  with  a  legate's  com- 
mission and  a  banner  blessed  by  the  pope.  Fitzmaurice  fdl 
soon  after  in  a  skirmish  near  Castleconnell,  but  Sanders  and 
Desmond's  brotheis  still  kept  the  field.  When  it  was  too  late 
to  act  with  effect,  Desmond  himsdf ,  a  vain  man,  neither  frankly 
loyal  nor  a  bold  rebel,  took  the  field.  He  suxprised  Youghal, 
then  an  English  town,  by  ni^t,  sacked  it,  and  murdered  the 
pec^e.  Roused  at  last,  Elizabeth  sent  over  Ormonde  as  general 
of  Munster,  and  after  long  delay  gave  him  the  means  of  conducting 
a  campaign.  It  was  as  much  a  war  of  Butlers  against  Genldines 
as  of  k>yal  subjects  against  rebels,  and  Ormonde  did  his  work 
only  too  wdL  Lord  Baltingjbss  raised  a  hopeless  subsidiazy 
revolt  in  Wicklow  (1580),  which  was  signalized  by  a  crushing 
defeat  of  the  lord  deputy,  Lord  Grey  de  Wilton  (Arthegal)  in 
Glcnmalttic.  A  force  of  Italians  and  Spaniards  landing  at 
Smerwick  in  Kerry,  Grey  hurried  thither,  and  the  foreigners, 
ndw  had  no  commission,  surrendered  at  discretitm,  and  were 
put  to  the  sword.  Neither  Grey  nor  the  planish  ambassador 
seems  to  have  seen  anything  extraordinary  in  thus  diyoising 
of  inconvenient  prisoners.  Spenser  and  Raldgh  were  present. 
Sanders  perished  obscurdy  in  is8i|  nnd  in  1583  Desmond 
himsdf  was  hunted  down  and  killed  in  the  Keny  mountains. 
More  than  500,000  Irish  acres  were  fmfcited  to  the  crown. 
The  horrors  of  this  war  it  b  impossible  to  exaggerate.  The 
Fonr  Masters  says  that  the  lowing  of  a  cow  or  the  voice  of 
a  i^ughman  could  scarcely  be  heard  from  Casbd  to  the  farthest 
point  of  Kerry;  Ormonde,  who,  with  all  his  severity,  was 
honourably  distinguished  by  good  faith,  rlaimrd  to  have  killed 
5000  men  in  a  few  months.  Spenser,  an  eye-witness,  sajrs. 
famine  slew  far  more  than  the  sword.  The  survivors  were  onaUe 
to  walk,  but  crawled  out  of  the  woods  and  ^ens.  "  They  lodud 
IQce  anatomies  of  death;  they  did  eat  the  dead  carri<»  and 
<Mie  another  soon  after,  insomuch  as  the  very  carcasses  they 
spared  not  to  scrape  out  <^  their  graves;  ...  to  a  plot  of 
watercresses  or  shamrocks  they  flocked  as  to  a  feast." 

In  1584  Sir  John  Perrot,  the  ablest  man  available  after 
Sidney's  retirement,  became  lord -deputy.  Sir  John  Norris, 
famed  in  the  Netherland  wars,  was  president  of  Munster,  and 
so  impressed  the  Irish  that  they  averred  him  to  be  in  league 
with  the  deviL  Perrot  held  a  pariiament  in  1585  in  which- the 
number  of  members  was  considerably  increased.  He  made  a 
strenuous  effort  to  found  a  university  in  DuUin,  and  proposed 
to  endow  it  with  the  revenues  of  St  Patrick's,  reasonably  arguing 
that  one  cathedral  was  enough  for  any  dty.  Here  he  was 
opposed  by  Adam  Loftus,  archbishop  of  Dublin  and  chancellor, 
wbo  had  expressed  his  anxiety  for  a  college,  but  had  no  idea  of 
endowing  it  at  his  own  expense.  The  colonization  of  the  Munster 
forfdtures  was  undertaken  at  this  time.  It  failed  chiefly  from 
the  grants  to  individuals  who  neglected  to  f^ant  English  farmers, 
and  were  often  absentees  themselves.  Ralei^  obtained  43|0<>o 
acres.  The  quit  rents  reserved  to  the  crown  were  less  than 
one  penny  per  acre.  Racked  with  the  stone,  hated  by  the 
official  clique,  thwarted  on  all  sides,  Perrot  was  goaded  into 
using  words  capable  of  a  treasonable  interpretation.  Archbishop 
Loftus  pursued  him  to  the  end.  He  died  in  the  Tower  ol  London 
under  sentence  for  treason,  and  we  may  charitably  hope  that 
Elizabeth  would  have  pardoned  him.  In  his  will,  written 
after  sentence,  he  emphatically  repudiates  any  treasonable 
intention —  "I  deny  my  Lord  God  if  ever  I  proposed  the  same." 
In  1584  Hugh  O'Neill,  if  O'Neill  he  was  (being  second  son 
of  Matthew,  mentioned  above),  became  chief  of  part  of  Tyrone; 
in  1587  he  obtained  the  coveted  earldom,  and  in 
1593  was  the  admitted  head  of  the  whole  tribe.  A 
quarrel  with  the  government  was  inevitable,  and, 
Hugh  Roe  O'Donnell  having  joined  him,  Ulster 
was  united  against  the  crown.  In  1598  James  Fitzthomas 
Fitzgerald  assumed  the  title  of  Desmond,  to  which  he  had 
some  claims  by  blood,  and  which  he  pretended  to  hold  as  Tyrone's 
gift.  Tyrone  had  received  a  crown  <rf  peacock's  feathers  from 
the  pope,  who  was  regarded  by  many  as  king  of  Ireland.  The 
title  of  Sugan  or  straw-r(^  eari  has  been  generally  given  to 
the  Desmond  pretender.^.  Both  .ends,  of.the.isbnd  were  soon 
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in  a  blaze,  and  the  Pamr  MaaUn  says  that  in 
there  was  not  one  son  of  a  Saxon  left  aliwe  in  the 
territories.  Edmund  Spenser  lost  his  aD,  ^•'•^r''^  ^'^  --  -^ 
of  misery  in  a  London  garret.  Tyrone  more  than  kdd  h^  :-=-: 
in  the  north,  completdy  defeated  Sir  Haixy  it*g— 1  =.  :> 
battle  of  the  Ydlow  Ford  (1598),  invaded  Monsier,  aad  xx-.z^-i 
the  lands  of  Lord  Barrymcwe,  who  had  remained 
allfgiancr.     l^rone's  aUy,  Hugh  Roe  O'Doimefl, 


the  presdent  of  Connaui^t,  Sir  Cooycis  Clifford, 
of  Connaught,"  says  the  Fmsr  UaOers,  **  were  not  pk:^  : 
at  Clifford's  death; ...  he  had  never  told  them  a  fakr*i-»-i 
Robert  Devereux,  eaxl  of  Essex,  came  over  in  1599  with  a  z".: 
army,  but  did  nothing  of  moment,  was  outgenerafled  a=^  ..'- 
witted  by  Tyrone,  and  threw  up  his  command  to  eato  cr  '  re 
mad' and  criminal  career  whidi  led  to  the  yaffoH  Is  ---n 
Sir  George  Carew  became  president  of  Monster,  and,  as  aI-» .  * 
hxp^ated.  when  the  crown  was  wdl  served,  the  rebeCjoc  f^ 
quickly  put  down.  Charies  Bloont,  Lord  Mooatjoy  (aftemr^ 
eari  of  Devonshire),  who  succeeded  Essex,  joined  Caxrw.  1:=.:  1 
planish  fbroe  whkh  landed  at  Kinsale  smrendeted.  TSe 
destruction  of  their  cn^  starved  the  people  into  schr^-g  -:. 
and  the  contest  was  only  less  tenible  than  the  fist 
war  because  it  was  much  shocter.  In  Ulster 
assisted  by  Sir  Henry  Docwra,  who  fooikded  the  maam± 
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ment  at  Deny,  the  first  under  Edward  Randotph  hai 
absndoned.  Hugh  O'Donnell  aoo^  help  in  Spain,  wi 
died.  Tyrone  submitted  at  last,  craving  pardon  on  his 
renouncing  his  Cdtic  chiefiy,  and  abjuring  all  foce^pa  pc-»ir-v 
but  still  retaining  his  fartdoro,  and  power  almost  too  grca:  j- 
a  subject.  Scarcely  was  the  compact  signed  whem  he  fecjir:^ 
of  the  great  queen's  death.  He  burst  into  tears,  not  of  gr^L. 
but  of  vexatUHi  at  not  having  held  out  for  better  teras^ 

In  reviewing  the  Irish  fovemment  of  Flirshrfh 
find  much  to  Uame,  a  want  of  truth  in  her 
steadiness  in  her  policy.  Violent  efforts  of 
were  succeeded  by  fits  of  demency,  of  parsimony 
or  of  apathy.  Yet  it  is  fair  to  remember  that  she  was 
surrounded  by  enemies,  that  her  best  energies  were 
expended  in  the  deathnstrug^  with  Spain,  and  thnl  ^ 
rarely  able  to  give  undivided  attentioQ  to  the  Irish  pr: 
After  all  she  conquered  Ireland,  which  he^predecesaocs  ha^ : 
to  do,  thou^  many  of  them  were  as  crooked  in  action  as-: 
upright  in  intention.  Considering  the  times,  Flizahrth  a 
be  called  a  persecutor.  "Do  not,"  she  said  to  the 
elder  Essex,  '*  seek  too  hastfly  to  bring  people  thnt 
have  been  trained  in  another  leltgkm  from  that  in 
which  they  have  been  brought  up."  Elizabeth  anv  tha:  *-x 
Irish  could  only  he  reached  throu^  their  own  lansnage.  r.:: 
for  that  harvest  the  labourers  were  necessarily  few.  Tbt  :.-; 
of  Bishop  Daly  of  Kildare,  who  preached  in  Irish,  and  whu  *j~  ^ 
had  his  house  burned  over  his  head,  was  not  hfcdy  tn 
missionaries.  In  all  wild  parts  divine  service  was 
and  wandering  friars  or  subtle  Jesuits,  snppotted  bv  ^  - 
patriotic  or  religious  feeling  of  the  people,  kept  Ircinnd  u.  z  . 
to  Rome.  Against  her  many  shortcomings  w«  mca  sk  j- 
queen's  foundation  of  the  university  of  Doblin,  whach  has  r^ — 
the  most  successful  Enc^ish  institutJon  in  Ir^and, 
has  continually  borne  the  fairest  fruit. 

Great  things  were  expected  of  James  L   He  was  Uarr  ^'s^sar  3 
son,  and  there  was  a  curious  antiquarian 
because  the  Irish  were  the  original "  Sooii," 
king   would  sympathize  with   Ireland, 
towns  set  up  the  mass,  and  Mount  joy,  who  oouki 
argue  as^rell  as  fi^t,  had  to  teach  them  a  sharp  lesoft. 
Finding  Irdand  conquered  and  in  no  condition  to 
James  estaUished  drcnits  and  a  complete  systcsn 
Sir  John  Davies  was  sent  over  as  sohator-^EncraL 
book  {Disanerie  cf  the  State  ef  InUmd^  m  wte±  he  {:    — - 
his  own  and  the  king's  exploits  gives  far  too  mnch  oe^ 
the  latter  and  far  too  little  to  his  great  ptedecesBor. 

Two  legal  dedsions  swept  away  the  customs  of  txr=sr* 
and  of  Irish  gnvdkind,  and  the  English  laml  9SI1 
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substituted.    The  earl  of  Tyrone  was  harassed  by  sheriffs  and 
other  officers,  and  the  government,  learning  that  he  was  engaged 
in  an  insurrectionary  design,  prepared  to  seize  him.  The  informa- 
tion was  probably  false,  but  Tyrone  was  growing  old  and  perhaps 
despaired  of  making  good  his  defence.    By  leaving  Ireland  he 
played  into  his  enemies'  hands.    Rory  O'Donnell,  created  earl 
of  Tyrconnd,  accompanied  him.     Cuconnaught  Maguire  had 
already  gone.    The  "  flight  of  the  earls,"  as  it  is  called,  com- 
pleted the  ruin  of  the  Celtic  cause.    Reasons  or  pretexts  for 
declaring    forfeitures    against    O'Cahan    were  easily    found. 
O'Dogherty,  chief  of  Inishowen,  and  foreman  of  the  grand  jury 
which  found  a  bill  for  treason  against  the  earb  of  Tyrone  and 
Tyrconncl,  was  insulted  by  Sir  George  Paulet,  the  governor 
of  Dcrry.    O'Dogherty  rose,  Derry  was  sacked,  and  Paulet 
murdered.    O'Dogherty  having  been  killed  and  O'Hanlon  and 
others  being  implicated,  the  whole  of  northern  Ulster  was  at 
the  disposal  of  the  government.    Tyrone,  Donegal, 
JJU^JJ"      Armagh,  Cavan,  Fermanagh  and  Derry  were  parcelled 
Utu^,       out  aniong  English  and  Scottish  colonists,  portions 
being  reserved  to  the  natives.    The  site  of  Derry  was 
granted  to  the  citizens  of  London,  who  fortified  and  armed  it, 
and  Londonderry  became  the  chief  bulwark  of  the  colonists 
in  two  great  wars.     Whatever  may  have  been  its  morality, 
in  a  political  point  of  view  the  plantation  of  Ulster  was  successful. 
The  northern  province,  which  so  severely  taxed  the  energies 
of  Elizabeth,  has  since  been  the  most  prosperous  and  loyal 
part  of  Ireland.    But  the  conquered  people  remained  side  by 
side  with  the  settlers;  and  Sir  George  Carew,  who  reported  on 
the  plantation  in  1611,  clearly  foresaw  that  they  would  rebel 
again.    Those  natives  who  retained  land  were  often  oppressed 
by  their  stronger  neighbours,  and  sometimes  actually  swindled 
out  of  their  property.    It  is  probable  that  in  the  neglect  of  the 
grantees  to  give  proper  leases  to  their  tenants  arose  the  Ulster 
tenant-right  custom  which  attracted  so  much  notice  in  more 
modem  times. 

The  parliamentary  history  of  the  English  colony  in  Ireland 
corresponds  pretty  closely  to  that  of  the  mother  country.  First 
there  arc  informal  meetings  of  eminent  persons; 
TMmMaM  jjj^jj^  |jj  i2q^,  there  is  a  parliament  of  which  some 
acts  remain,  and  to  which  only  knights  of  the  shire 
were  summoned  to  represent  the  commons.  Burgesses 
were  added  as  early  as  13 10.  The  famous  parliament  of  Kilkenny 
in  1366  was  largely  attended,  but  the  details  of  its  composition 
are  not  known.  That  there  was  substantial  identity  in  the 
character  of  original  and  copy  may  be  inferred  from  the  fact 
that  the  well-known  tract  called  Modus  Unendi  parliamenlum 
was  exemplified  under  the  Great  Seal  of  Ireland  in  6  Hen.  V. 
The  most  ancient  Irish  parliament  remaining  on  record  was 
field  in  1374,  twenty  members  in  all  being  summoned  to  the 
House  of  Commons,  from  the  counties  of  Dublin,  Louth,  Kildare 
xnd  Carlow,  the  liberties  and  crosses  of  Meath,  the  city  of  Dublin, 
ind  the  towns  of  Drogheda  and  Dundalk.  The  liberties  were 
.hose  districts  in  which  the  great  vassals  of  the  crown  exercised 
>alatinate  jurisdiction,  and  the  crosses  were  the  church  lands, 
vhcre  alone  the  royal  writ  usually  ran.  Writs  for  another  parlia- 
nent  in  the  same  year  were  addressed  in  addition  to  the  counties 
»f  Waterford,  Cork  and  Limerick;  the  liberties  and  crosses 
►f  Ulster,  Wexford.  Tipperary  and  Kerry;  the  cities  of  Waler- 
ord,  Cork  and  Limerick;  arid  the  towns  of  Youghal,  Kinsale, 
(oss,  Wexford  and  Kilkenny.  The  counties  of  Clare  and  Long- 
ord.  and  the  towns  of  Galway  and  Athenry,  were  afterwards 
deled,  and  the  number  of  popular  representatives  docs  not  appear 
y  Have  much  exceeded  sixty  during  the  later  middle  ages, 
n  the  House  of  Lords  the  temporal  peers  were  largely  out- 
um t>cred  by  the  bishops  and  mitred  abbots.  In  the  parliament 
hich  conferred  the  royal  title  on  Henry  VIII.  it  was  finally 
ecided  that  the  proctors  of  the  clergy  had  no  voice  or  votes, 
lizatxth's  first  parliament,  held  in  ($59,  was  attended  by  76 
e-mtycn  of  the  Lower  House,  which  increased  to  122  in  1585. 
I  1^13  James  I  by  a  wholesale  creation  of  new  boroughs, 
r normally  of  the  last  insignificance,  increased  the  House  of 
^jojxaons  to  23 2,  and  thus  secured  an  Anglican  majority  to 
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carry  out  his  policy.  He  told  those  who  remonstrated  to  mind 
their  own  business.  "  What  is  it  to  you  if  I  had  created  40 
noblemen  and  400  boroughs  ?  The  more  the  merrier,  the 
fewer  the  better  cheer."  In  1639  the  House  of  Commons  had 
274  members,  a  number  which  was  further  increased  to  300 
at  the  Revolution,  and  so  it  remained  until  the  Union. 

Steeped  in  absolutist  ideas,  James  was  not  likely  to  tolerate 
religious  dissent.  He  thought  he  could  "  mak  what  liked 
him  Law  and  gospel."  A  proclamation  for  banishing 
Romish  priests  issued  in  1605,  and  was  followed 
by  an  aaive  and  general  persecution,  which  was  so 
far  from  succeeding  that  they  continued  to  flock 
in  from  abroad,  the  lord-deputy  Arthur  Chichester  admitting 
that  every  house  and  hamlet  was  to  them  a  sanctuary.  The 
roost  severe  English  statutes  against  the  Roman  Catholic  laity 
had  never  been  re-enacted  in  Ireland,  and,  in  the  absence  of 
law,  illegal  means  were  taken  to  enforce  uniformity.  Privy 
seals  addressed  to  men  of  wealth  and  position  commanded  their 
attendance  at  church  before  the  deputy  or  the  provincial  president, 
on  pain  of  unlimited  fine  and  imprisonment  by  the  Irish  Star 
Chamber.  The  Roman  Catholic  gentry  and  lawyers,  headed 
by  Sir  Patrick  Bamewall,  succeeded  in  proving  the  flagrant 
illegality  of  these  mandates,  and  the  government  had  to  yield. 
On  the  whole  Protestantism  made  little  progress,  though  the 
number  of  Protestant  settlers  increased.  As  late  as  1622,  when 
Sir  Henry  Cary,  Viscount  Falkland  was  installed  as  deputy, 
the  illustrious  James  Ussher,  then  bishop  of  Meath,  preached 
from  the  text  "  he  beareth  not  the  sword  in  vain,"  and  descanted 
on  the  over-indulgence  shown  to  recusants.  The  primate, 
Christopher  Hampton,  in  a  letter  which  is  a  model  of  Christian 
eloquence,  mildly  rebuked  his  eminent  suffragan. 

The  necessities  of  Charies  I.  induced  his  ministers  to  propose 
that  a  great  part  of  Connaught  should  be  declared  forfeited, 
owing  to  mere  technical  flaws  in  title,  and  planted  like    q^^,^^  , 
Ulster.    Such  was  the  general  outcry  that  the  scheme    (fn^j^ 
had  to   be  given   up;    and,    on    receiving    a    large    1449), 
grant  from  the  Irish  parliament,  the  king  promised 
certain  graces,  of  which  the  chief  were  security  for  titles,  free 
trade,  and  the  substitution  of  an  oath  of  allegiance  for  that  of 
supremacy.    Having  got  the  money,  Charles  as  usual  broke 
his  word;   and  in   1635  the  lord-deputy  Strafford      ^^^  ^ 
began  a  general  system  of  extortion.    The  Connaught    1,^^  ^g 
and  Munster  landowners  were  shamelessly  forced  to    sumttoH. 
pay  large  fines  for  the  confirmation  of  even  recent 
titles.    The  money  obtained  by  oppressing  the  Irish  nation  was 
employed  to  create  an  army  for  the  oppression  of  the  Scottish 
and  English  nations.    The  Roman  Catholics  were  neither  awed 
nor  conciliated.    Twelve  bishops,  headed  by  the  primate  Ussher, 
solemnly  protested  that  "  to  tolerate  popery  is  a  grievous  sin." 
The   Ulster   Presbyterians  were   rigorously   treated.      Of   the 
prelates  employed   by  Strafford  in  this  persecution  the  ablest 
was  John  Bramhall  (1594-1663)  of  Derry,  who  not   only  op- 
pressed the  ministers  but  insulted  them  by  coarse  language. 
The  "  black  oath."  which  bound  those  who  took  it  never  to 
oppose  Charles  in  anything,  was  enforced  on  all  ministers,  and 
those  who  refused  it  were  driven  from  their  manses  and  often 
stripped  of  their  goods. 

Strafford  was  recaUed  to  expiate  his  career  on  the  scaffold; 
the  army  was  disbanded;  and  the  helm  of  the  state  remained 
in  the  hands  of  a  land-jobber  and  of  a  superannuated     _     _^ 
soldier.     Disbanded  troops  are  the  ready  weapons    ^n^i, 
of  conspiracy,  and  the  opportunity  was  not  lost.     The 
Roman  Catholic  insurgents  of  164 1  just  failed  to  seize  Dublin, 
but  quickly  became  masters  of  nearly  the  whole  country.    That 
there  was  no  definite  design  of  massacring  the  Protestants  is 
likely,  but  it  was  intended  to  drive  them  out  of  the  country. 
Great  numbers  were  killed,  often  in  cold  blood  and  with  circum* 
stances  of  great  barbarity.     The  English  under  Sir   Charies 
Coote  and  others  retaliated.    In  1642  a  Scotti&h  army  under 
General  Robert  Monro  landed  in  Ulster,  and  formed  a  rallying 
point  for  the  colonists.     Londonderry,  Enniskillen,  Colcraine, 
Carrickfergus  and  some  other  places  defied  Sir  Phelim  O'Neill's 
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tumultuary  host.  Trained  in  foreign  wars,  Owen  Roe  O'Neill 
gradually  formed  a  powerful  army  among  the  Ulster  Irish, 
and  showed  many  of  the  qualities  of  a  skilful  general.  But 
like  other  O'Neills,  he  did  little  out  of  Ulster,  and  his  great 
victory  over  Monro  at  Benburb  on  the  Blackwater  (June  5, 1646) 
had  no  lasting  results.  The  English  of  the  Pale  were  forced  into 
rebellion,  but  could  never  get  on  with  the  native  Irish,  who 
hated  them  only  less  than  the  new  colonists.  Ormonde  through- 
out maintained  the  position  of  a  loyal  subject,  and,  as  the  king's 
representative,  played  a  great  but  hopeless  part.  The  Celts 
cared  nothing  for  the  king  except  as  a  weapon  against  the 
Protestants;  the  old  Anglo-Irish  Catholics  cared  much,  but 
the  nearer  Charles  approached  them  the  more  completely  he 
alienated  the  Protestants.  In  1645  Rinuccini  reached  Ireland 
as  papal  legate.  He  could  never  co-operate  with  the  Roman 
Catholic  confederacy  at  Kilkenny,  which  was  under  old  English 
Influence,  and  by  throwing  in  his  lot  with  the  Celts  only  widened 
the  gulf  between  the  two  sections.  The  state  of  parties  at  this 
period  in  Ireland  has  been  graphically  described  by  Carlyle. 
*'  There  are,"  he  says, "  Catholics  of  the  Pale,  demanding  freedom 
of  religion,  under  my  lord  this  and  my  lord  that.  There  are 
Old-Irish  Catholics,  under  pope's  nuncios,  under  Abba  O'Teague 
of  the  excommunications,  and  Owen  Roe  O'Neill,  demanding 
not  religious  freedom  only,  but  what  we  now  call '  repeal  of  the 
union,'  and  unable  to  agree  with  Catholics  of  the  English  Pale. 
Then  there  are  Ormonde  Royalists,  of  the  Episcopalian  and 
mixed  creeds,  strong  for  king  without  covenant;  Ulster  and 
other  Presbyterians  strong  for  king  and  covenant;  lastly, 
Michael  Jones  and  the  Commonwealth  of  England,  who  want 
neither  king  nor  covenant." 

In  all  their  negotiations  with  Ormonde  and  Glamorgan, 
Henrietta  Maria  and  the  earl  of  Bristol,  the  pope  and  Rinuccini 
stood  out  for  an  arrangement  which  would  have  destroyed  the 
royal  supremacy  and  established  Romanism  in  Ireland,  leaving 
to  the  Anglicans  bare  toleration,  and  to  the  Presbyterians  not 
even  that.  Charles  behaved  with  his  usual  weakness.  Ormonde 
was  forced  to  surrender  Dublin  to  the  Parliamentarians  (July 
1647),  and  the  inextricable  knot  awaited  Cromwell's  sword. 

Cromwell's  campaign  (1649-1650)  showed  how  easily  a  good 
general  with  an  efficient  army  might  conquer  Ireland.  Resist- 
Cg^f„^0a,  *"c*  *"  ^^*  field  w^  soon  at  an  end;  the  starving- 
out  policy  of  Carew  and  Mountjoy  was  employed 
against  the  guerrillas,  and  the  soldiers  were  furnished  with 
scythes  to  cut  down  the  green  corn.  Bibles  were  also  regularly 
served  out  to  them.  Oliver's  severe  conduct  at  Drogheda 
and  elsewhere  is  not  morally  defensible,  but  such  methods  were 
common  in  the  wars  of  the  period,  and  much  may  be  urged  in 
his  favour.  Strict  discipline  was  maintained,  soldiers  being 
hanged  for  stealing  chickens;  faith  was  always  kept;  and 
short,  sharp  action  was  more  merciful  in  the  long  run  than  a 
milder  but  less  effective  policy.  Cromwell's  civil  policy,  to  use 
Macaulay's  words,  was  "  able,  straightforward,  and  cruel." 
He  thinned  the  disaffected  population  by  allowing  foreign 
enlistment,  and  40,000  are  said  to  have  been  thus  got  rid  of. 
Already  Irish  Catholics  of  good  family  had  learned  to  offer  their 
swords  to  foreign  princes.  ^  Spain,  France  and  the  Empire 
they  often  rose  to  the  distinction  which  they  were  denied  at  home. 
About  9000  persons  were  sent  to  the  West  Indies,  practically 
into  slavery.  Thus,  and  by  the  long  war,  the  population  was 
reduced  to  some  850,000,  of  whom  150,000  were  English  and 
Scots.  Then  came  the  transplantation  beyond  the  Shannon. 
The  Irish  Catholic  gentry  were  removed  bodily  with  their  servants 
and  such  tenants  as  consented  to  follow  them,  and  with  what 
remained  of  their  cattle.  They  suffered  dreadful  hardships. 
To  exclude  foreign  influences,  a  belt  of  x  m.  was  reserved  to 
soldiers  on  the  coast  from  Sligo  to  the  Shannon,  but  the  idea 
was  not  fully  carried  out.  The  derelict  property  in  the  other 
provinces  was  divided  between  adventurers  who  had  advanced 
money  and  soldiers  who  had  fought  in  Ireland.  Many  of  the 
latter  sold  their  claims  to  officers  or  speculators,  who  were  thus 
enabled  to  form  estates.  The  majority  of  Irish  labourers  stayed 
to  work  under  the  settlers,  and  the  country  gradually  became 


peaceful  and  prosperous.  Some  fighting  Catholics  hac=!r: 
woods  and  hills  under  the  name  of  tories.  afterwards  gi^.- 
in  derision  to  a  great  party,  and  were  hunted  down  with  a  ^  ^ 
compunction  as  the  wolves  to  which  they  were  compi'r. 
Measures  of  great  severity  were  taken  against  Roman  Ca:'' .  1 
priests;  but  it  is  said  that  Cromwell  had  great  bubiIcts  ■? 
his  pay,  and  that  they  kept  him  wdl  informed.  AQ  dx'^xi 
of  Protestants  were  tolerated,  and  Jeremy.  Taylor  prc^z^f. 
unmolested.  Commercial  equality  being  given  to  Ireia-ti  it^ 
woollen  trade  at  once  revived,  and  a  shipping;  interest  spnrji 
up.  A  legislative  union  was  also  effected,  and  Irish  lacrt^bes 
attended  at  Westminster. 

Charles  II.  was  bound  in  honour  to  do  sometliiag  for  sa^ 
Irish  Catholics  as  were  innocent  of  the  massacres  of  i^:. 
and  the  claims  were  not  scrutinized  too  severely.    It 
was  found  impossible  to  displace  theCromwdlians.bat 
they  were  shorn  of  about  one-third  of  their  lands. 
When  the  Caroline  settlement  ms  complete  it  was 
found  that  the  great  rebellion  had  resulted  in  redadji;  :b£ 
Catholic  share  of  the  fertile  parts  of  Irdand  from  tvo-r^  -i^ 
to  one-third.    Ormonde,  whose  wife  had  been  allowed  b>  Cr.r 
well's  demency  to  make  him  some  remittances  from  the  «rc:x 
of  his  estate,  was  largely  and  deservedly  rewarded.      A  icvr^;:.; 
of  £30,000  was  settled  on  the  king,  in  consideratioa  of  v^l- 
Ireland  was  in  1663  excluded  from  the  benefit  of  the  Kaviga:   : 
Act,  and  her  nascent  shipping  interest  ruined.     la  1666  m 
importation  of  Irish  cattle  and  horses  into  England  was  IxbkL  ir: 
the  value  of  the  former  at  once  falling  five-fold,  ol  tbc  li'.'c 
twenty-fold.    Dead  meat,  butter  and  cheese  were  also  eixL:i.*: 
yet  peace  brought  a  certain  prosperity.    The  wooOen  zsar. 
facture  grew  and  flourished,  and  Macaulay  ts  probably  wacnr  r 
in  saying  that  under  Charles  II.  Ireland  was  a  (deasaater  p .  : 
of  residence  than  it  has  been  before  or  since.   But  it  was  ptezs^r: 
only  for  those  who  conformed  to  the  state  rcfigkxL     R-.^t- 
Catholicbm   was  tolerated,  or  rather  connived  at;    h£.     ^ 
professors  were  subject  to  frequent  alarms,  and  to  great  sev^^:  ::: 
during   the  ascendancy  of   Titus   Gates.     Bramball    be«:^:~ 
primate,  and  his  hand  was  heavy  against  the  Ulster  Pnsbytr-u- 
Jeremy  Taylor  began  a  persecution  which  stooped  the  iz"^- 
of  Scots  into  Ireland.    Deprived  of  the  means  of  teachisg    >: 
Independents  and   other   sectaries  soon   disappearedL     b  . 
military  colony  women  were  scarce,  and  the  '*  Ironsides '  '^- 
married  natives.   Roman  (Catholicism  hdd  its  own.    The  <X=^'-'' 
became  numerous  during  thb  reign,  and  their  peacefol  isi..-  - 
was  most  usefuL     They  venerate  as  their  founder  VL~.- 
Edmundson  (1627-17x2),  a  Westmorland  man  who  had  bcr:: 
arms  for  the  Parliament,  and  who  settled  in  Antrim  in  165?. 

The  duke  of  Ormonde  was  lord-lieutenant  at  tlie  H^tV  j 
Charles  II.  At  seventy-five  his  brain  was  as  dear 
and  James  saw  that  he  was  no  fit  to(A  for  his  porpose. 
"  See,  gentlemen,"  said  the  old  chief,  lifting  his 
at  a  military  dinner-party,  "  they  say  at  court  I 
old  and  doting.  But  my  hand  is  steady,  nor  doth 
my  heart  fail.  .  .  ,  To  the  king's  health.**  rml/^utj^f  oc  r.- 
loyal  subservience,  Jameft  appointed  his  l»otber-m-law.  Lt: 
Clarendon,  to  succeed  Ormonde.  Monmouth's 
no  stir,  but  gave  an  excuse  for  disarming  the  Protestac:  as  ~ 
The  tories  at  once  emerged  from  their  hidiog-pfass. 
Clarendon  found  Ireland  in  a  ferment.  It  was  now  ihe  : 
of  the  Protestants  to  feel  persecution.  Richard  TmRjcs^  ot'. 
the  few  survivors  of  Drogheda,  governed  the  king's  Irish  pi>^ 
while  the  lord-lieutenant  was  kept  in  the  dark.  Fuial!>  T^ . 
created  earl  of  Tyrconnel,  himself  recei\'ed  the  sword  «L  f  - 
Protestants  were  weeded  out  of  the  army,  Protestant  c^^ 
in  particular  being  superseded  by  idle  Catholics  of  geatle  :  ~ 
where  they  could  be  found,  and  in  any  case  by  Catholics.  B..:- 
rather  than  religion  was  Tyrconnd's  ruling  pasion,  a»£ 
filled  up  offices  with  Catholics  independently  of  character 
Alexander  Fitton,  a  man  convicted  of  forgery,  becaaae  chaa.r 
and  but  three  Protestant  judges  were  left  on  the  bench. 
outlawries  growing  out  of  the  affairs  of  1641  were  letets:* 
quickly  as  possible.    Protestant  coiporatioas  were  Jamais  ee. 
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"quo  wamntos";  but  James  was  still  Englishman  enough 
to  refuse  an  Irish  parliament,  which  might  repeal  Poyning's 
Act  and  the  Act  of  Settlement. 

At  the  close  of  1688  James  was  a  fugitive  in  France.    By 
this  time  Londonderry  and  Enniskilien  had  closed  their  gates, 
and  the  final  struggle  had  begun.  In  March  1689  James  reached 
Ireland  with  some  French  troops,  and  summoned  a  parliament 
which  repealed  the  Act  of  Settlement.   The  estates  of  absentees 
were  vested  in  the  crown,  and,  as  only  two  months  law  was  given, 
this  was  nearly  equivalent  to  confiscating  the  property  of  all 
Protestants.   Between  2000  and  3000  Protestants  were  attainted 
by  name,  and  moreover  the  act  was  not  published.   The  appalling 
list  may  be  read  in  the  Stale  of  the  Protestants  by  William  King, 
archbishop  of  Dublin,  one  of  many  divines  converted  by  the 
logic  of  events  to  believe  in  the  lawfulness  of  resistance.  Interest- 
ing details  may  be  gleaned  from  Edmundson's  Diary,    The 
dispossessed  Protestants  escaped  by  sea  or  flocked  into  Ulster, 
where  a  gallant  stand  was  made.    The  glories  of  Londonderry 
and  Enniskilien  will  live  as  long  as  the  English  language.    The 
Irish  cause  produced  one  great  achievement — the  defence  of 
Limerick,  and  one  great  leader — Patrick  Sarsfield.   The  Roman 
Catholic  Celts  aided  by  France  were  entirely  beaten,  the  Pro- 
testant colonists  aided  by  England  were  entirely  victorious 
at  the  battle  of  the  Boyne,  on  the  1st  of  July  1690, 
and  at  the  battle  of  Aughrim  on  the  X2th  of  July 
1691.    Even  the  siege  of  Limerick  showed  the  irre- 
concilable divisions  which  had  nullified  the  efforts  of   1641. 
Hugh  Baldearg  O'Donnell,  last  of  Irish  chiefs,  sold  his  services 
to  William  for  £500  a  year.  But  It  was  their  king  that  condemned 
the  Irish  to  hopeless  failure.    He  called  them  cowards,  whereas 
the  cowardice  was  really  his  own,  and  he  deserted  them  in  their 
utmost  need.   They  repaid  him  with  the  opprobrious  nickname 
of  '*  Sheemas-a-Cacagh,"  or  dirty  James. 

Irish  rhetoric  commonly  styles  Limerick  "  the  city  of  the 
violated  treaty."    The  articles  of  capitulation  (Oct.  3,  169 1) 
may  be  read  in  Thomas  Leland's  History  of  Ireland  (1773) 
or  in  F.  P.  Pk>wden's  History  of  Ireland  (1809);  from  the  first 
their  interpretation  was  disputed.    Hopes  of  religious  liberty 
were  held  out,  but  were  not  fulfilled.    Lords  Justices  Porter 
and  Coningsby  promised  to  do  their  utmost  to  obtain  a  parlia- 
mentary ratification,  but  the  Irish  parliament  would  not  be 
persuaded.    There  was  a  paragraph  in  the  original  draft  which 
would  have  protected  the  property  of  the  great  majority  of 
Roman  Catholics,  but  this  was  left  out  in  the  articles  actually 
signed.    William  thought   the  omission  accidental,  but  this  is 
hardly  possible.   At  all  events  he  ratified  the  treaty  in  the  sense 
most  favourable  to  the  Catholics,  while  the  Irish  parliament 
adhered  to  the  letter  of  the  document.    Perhaps  no  breach  of 
faith  was  intended,  but  the  sorrowful  fact  remains  that  the 
modem  settlement  of  Ireland  has  the  appearance  of  resting  on 
a  broken  promise.    More  than  1,000,000  Irish  acres  were  for- 
feited, and,  though  some  part  returned  (o  Catholic  owners,  the 
Catholic  interest  in  the  land  was  further  diminished.  William  III. 
was  the  most  liberally  minded  man  in  his  dominions;  but 
the  necessities  of  his  position,  such  is  the  awful  penalty  of 
greatness,  forced  him  into  intolerance  against  his  will,  and  he 
promised  to  discourage  the  Irish  woollen  trade.    His  manner 
of  disposing  of  the  Irish  forieiturcs  was  inexcusable.   The  lands 
were  resu med  by  t he  English  parliamen t .  less  perhaps  from  a  sense 
of  justice  than  from  a  desire  to  humiliate  the  deliverer  of  England, 
and  were  resold  to  the  highest  bidder.    Nevertheless  it  became 
I  he  fashion  to  reward  nameless  English  services  at  the  expense 
of  Irdand.    Pensions  and  sinecures  which  would  not  bear  the 
light  in  England  were  charged  on  the  Irish  establishment,  and 
even  bishoprics  were  given  away  on  the  same  principle.    The 
tremendous  uproar  raised  by  Swift  about  Wood's  halfpence 
•ras   heightened  by  the  fact  that  Wood  shared  his  profits 
with  the  duchess  of  Kendal,  the  mistress  of  George  I. 

From  the  first  the  victorious  colonists  determined  to  make 
another  1641  impossible, and  the  English  government  failed  to 
7>oderate  their  severity.  In  1708  Swift  declared  that  the  Papists 
wctt  poUlically  as  Inconsiderable  as  the  women  and  childreo. 


Araal 


In  despair  of  effecting  anything  at  home,  the  young  and  strong 
enlisted  in  foreign  armies,  and  the  almost  incredible  number  of 
450,000  are  said  to  have  emigrated  for  this  purpose  between 
1691  and  1745.  This  and  the  hatred  felt  towards  James  II. 
prevented  any  rising  in  1715  or  1745.  The  panic-stricken 
severity  of  minorities  a  proverbial,  but  it  is  not  to  be  forgotten 
that  the  Irish  Protestants  had  been  turned  out  of  house  and 
home  twice  within  fifty  years.  The  restrictions  on  Irish  com- 
merce provoked  Locke's  friend  William  Molyneux  (1656-1698) 
to  write  his  famous  plea  for  legislative  independence  (1698). 
Much  of  the  learning  contained  in  it  now  seems  obsolete,  but  the 
question  is  less  an  antiquarian  one  than  he  supposed.  Later 
events  have  shown  that  a  mother  country  must  have  supreme 
authority,  or  must  relax  the  tie  with  self-governing  colonies 
merely  into  a  close  alliance.  In  the  case  of  Ireland  the  latter 
plan  has  always  been  impossible.  In  1703  the  Irish  parliament 
begged  for  a  legislative  union,  but  as  that  would  have  involved 
at  least  partial  free  trade  the  EngUsh  monopolists  prevented 
it.  By  Poynings's  law  (see  above)  England  had  control  of  all 
Irish  legislation,  and  was  therefore  an  accomplice  in  the  penal 
laws.  These  provided  that  no  Papist  might  teach 
a  school  or  any  child  but  his  own,  or  send  children 
abroad,  the  burden  of  proof  lying  on  the  accused,  and 
the  decision  being  left  to  magistrates  without  a  jury.  Mixed 
marriages  were  forbidden  between  persons  of  property,  and 
the  children  might  be  forcibly  brought  up  Protestants.  A 
Catholic  could  not  be  a  guardian,  and  all  wards  in  chancery 
were  brought  up  Protestants.  The  Protestant  eldest  son  of 
a  Catholic  landed  proprietor  might  make  his  father  tenant  for 
life  and  secure  his  own  inheritance.  Among  Catholic  children 
land  went  in  compulsory  gavelkind.  Catholics  could  not  take 
longer  leases  than  thiry-one  years»  at  two-thirds  of  a  rack 
rent;  they  were  even  required  to  conform  within  six  months 
of  an  inheritance  accruing,  on  pain  of  being  ousted  by  the  next 
Protestant  heir.  Priests  from  abroad  were  banished,  and  their 
return  declared  treason.  All  priests  were  required  to  register 
and  to  remain  in  their  own  parishes,  and  informers  were  to  be 
rewarded  at  the  expense  of  the  Catholic  inhabitants.  No 
Catholic  was  allowed  arms,  two  justices  being  empowered  to 
search;  and  if  he  had  a  good  horse  any  Protestant  might  claim 
it  on  tendering  £$. 

These  laws  wereof  course  systematically  evaded.  Theproperty 
of  Roman  Catholics  was  often  preserved  through  Protestant 
trustees,  and  it  is  understood  that  faith  was  generally  kept. 
Yet  the  attrition  if  slow  was  sure,  and  by  the  end  of  the  century 
the  proportion  of  land  belonging  to  Roman  Catholics  was  probably 
not  more  than  one-tenth  of  the  whole.  We  can  see  now  that 
if  the  remaining  Roman  Catholic  landlords  had  been  encouraged 
they  would  have  done  much  to  reconcile  the  masses  to  the 
settlement.  Individuals  are  seldom  as  bad  as  corporations, 
and  the  very  men  who  made  the  laws  against  priests  practically 
shielded  them.  The  penal  laws  put  a  premium  on  hypocrisy, 
and  many  conformed  only  to  preserve  their  property  or  to  enable 
them  to  take  office.  Proselytizing  Khools,  though  supported  by 
public  grants,  entirely  failed. 

The  restraints  placed  by  English  commercial  jealousy  on 
Irish  trade  destroyed  manufacturing  industry  in  the  south 
and  west  (see  the  section  Economics  above).  Driven 
by  the  Caroline  legislation  against  cat  tie  into  breeding 
sheep.  Irish  graziers  produced  the  best  wool  in  Europe. 
Forbidden  to  export  it,  or  to  work  it  up  profitably 
at  home,  they  took  to  smuggling,  for  which  the  indented  coast 
gave  great  facilities.  The  enormous  profits  of  the  contraband 
trade  with  France  enabled  Ireland  to  purchase  English  goods 
to  an  extent  greater  than  her  whole  lawful  tra£5c.  The  moral 
effect  was  disastrous.  The  religious  penal  code  it  was  thought 
meritorious  to  evade;  the  commercial  penal  code  was  ostenta- 
tiously defied;  and  both  tended  to  make  Ireland  the  least 
law-abiding  country  in  Europe.  The  account  of  the  smugglers 
is  the  most  interesting  and  perhaps  the  most  valuable  part  of 
J.  A.  Froude's  work  in  Ireland,  and  should  be  compared  with 
the  Irish  and  Scottish  chapters  of  Lecky's  History, 
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When  WiUiazn  IIL  promised  to  depress  tlie  Irisli  woollen 
txade,  be  promised  to  do  all  he  could  for  Irish  linen.  England 
did  not  luijU  the  second  promise;  still  the  Ulster 
weavers  were  not  crushed,  and  their  industry  flourished. 
Some  Huguenot  refugees,  headed  by  Louis  Crommelin 
(165  2-1 7  37),  were  established  by  William  III.  at 
Lisbum,  and  fotmded  the  manufacturing  prosperity  of  Ulster. 
Other  Huguenots  attempted  other  industries,,  but  commercial 
restraints  brought  them  to  nought.  The  peculiar  chanurter 
of  the  flax  business  has  prevented  it  from  crossing  the  mountains 
which  boimd  the  northern  province.  Wool  was  the  natural 
staple  of  the  south. 

The  Scottish  Presbyterians  who  defended  Londonderry 
were  treated  little  better  than  the  Irish  Catholics  who  besieged 
it — the  sacramental  test  of  1704  being  the  work 
of  the  English  coundl  rather  than  of  the  Irish  parlia- 
ment. In  1715  the  Irish  House  of  Commons  resolved 
that  any  one  who  should  prosecute  a  Presbyterian  for  accepting 
a  commission  in  the  army  without  taking  the  test  was  an  enemy 
to  the  king  and  to  the  Protestant  interest.  Acts  of  indemnity 
were  regularly  passed  throughout  the  reign  of  George  II.,  and 
until  1780,  when  the  Test  Act  was  repealed.  A  bare  toleration 
had  been  granted  in  1720.  Various  abuses,  especially  forced 
labour  on  roads  which  were  often  private  jobs,  caused  the 
Oakboy  Insurrection  in  1764.  Eight  years  later  the  Stedboys 
rose  against  the  eicactions  of  absentee  landlords,  who  often 
turned  out  Protestant  yeomen  to  get  a  higher  rent  from  Roman 
Catholic  cottiers.  The  dispossessed  men  carried  to  America 
an  undying  hatred  of  England  which  had  much  to  say  to  the 
American  revolution,  and  that  again  reacted  on  Ireland.  Law- 
less Protestant  associations,  called  Peep  o'  Day  Boys,  terrorized 
the  north  and  were  the  progenitors  of  the  Orangemen  (1789). 
Out  of  the  rival  "  defenders  "  Ribbonism  in  part  sprung,  and 
the  United  Irishmen  drew  from  both  sources  (1791). 

The  Ulster  peasants  were  never  as  badly  off  as  those  of  the 
south  and  west.  Writers  the  most  unlike  each  other — Swift 
and  Hugh  Boulter,  George  Berkeley  and  George 
Stone,  Arthur  Young  and  Dr  Thomas  Campbell — 
^.  all  teU  the  same  talc.  Towards  the  end  of  the  X7th 
'  century  Raleigh's  fatal  gift  had  already  become  the 
food  of  the  people.  When  Sir  Stephen  Rice  (1637-17x5),  chief 
baron  of  the  Irish  exchequer,  went  to  London  in  x688  to  urge 
the  Catholic  claims  on  James  II.,  the  hostile  populace  escorted 
him  in  mock  state  with  potatoes  stuck  on  poles.  Had  manu- 
factures been  given  fair  play  in  Ireland,  population  might  have 
preserved  some  relation  to  capital  As  it  was,  land  became 
almost  the  only  property,  and  the  necessity  of  producing  wool 
for  smuggling  kept  the  country  in  grass.  The  poor  squatted 
where  they  could,  receiving  starvation  wages,  and  paying 
exorbitant  rents  for  their  cabins,  partly  with  their  own  labour. 
Unable  to  rise,  the  wretched  people  multiplied  on  their  potato 
plots  with  perfect  recklessness.  During  the  famine  which  began 
in  the  winter  of  1739  one-fifth  of  the  population  is  supposed 
to  have  perished;  yet  it  is  hardly  noticed  in  literature,  and  seems 
not  to  have  touched  the  conscience  of  that  English  public  which 
in  X755  subscribed  £xoo,ooo  for  the  sufferers  by  the  Lisbon 
earthquake.  As  might  be  expected  where  men  were  allowed 
to  smuggle  and  forbidden  to  work,  redress  was  sought  in  illegal 
combinations  and  secret  societies.  The  dreaded  name  of  White- 
boy  was  first  heard  in  1761;  and  agrarian  crime  has  never  since 
been  long  absent.  Since  the  Union  we  have  had  the  Threshers, 
the  Terry  Alts,  the  Molly  Maguircs,  the  Rockites,  and  many  others. 
Poverty  has  been  the  real  cause  of  all  these  disturbances,  which 
were  often  aggravated  by  the  existence  of  factions  profoundly 
indicative  of  barbarism.  Communism,  cupidity,  scoundrelism  of 
all  kinds  have  contributed  to  every  disturbance.  The  tendency 
shown  to  screen  the  worst  criminals  is  sometimes  the  result  of 
sympathy,  but  more  often  of  fear.  The  cruelties  which  have 
generally  accompanied  Whiteboyism  is  common  to  servile 
insurrections  all  over  the  world.  No  wonder  if  Irish  landlords 
were  formerly  tjrrannical,  for  they  were  in  the  p>osition  of  slave- 
owners.  The  steady  application  of  modem  principles,  by  exteod- 
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ing  legal  protection  to  aH,  has  altered  the  slavisli  dianae  d 
the  oppressed  Irish.  The  crudity  has  not  qnite  died  oo^  bu 
it  is  much  rarer  than  formeriy;  and,  generally  lyraktiy.  :be 
worst  agrarianism  has  of  late  years  been  seen  in  tbe  drtTTirri 
which  retain  most  of  the  old  features. 

The  medieval  colony  in  Irdand  was  prafoondl^  Bio£5«i 
by  the  pressure  of  the  sunvunding  tribes.      Wfa3e  par:_T 
adopting  their  laws  and  customs,  the  descendanls  of  the  o 
querors  often  spoke  the  language  xA  the  natives^  and  In  so  d.  j^ 
nearly  lost  their  own.   The  Bo^  of  Hawik  and  toany  doonrfs 
composed  in  the  Pftle  during  the  i6th  ceatory  show  tlus  d^Lj  7 
Those  1^0  settled  in  Ireland  after  1641  were  in  a  very  dif  erL=: 
mood.    Thqr  hated,  feared  and  despised  the  Irish,  and  l.'< 
pride  in  preserving  their  pure  English  speech.     Mofynesx  tzA 
Petty,  who  founded  the  Royal  Society  of  Dublin  in  1685.  -r-jn 
equsdly  Englishmen,  though  the  fonxter  watt  bom  m  Ireii-^ 
Swift  and  Berkdey  did  not  consider  themselves  Inshmen  ax  £. 
Burke  and  Goldsmith,  coming  later,  tbougih  tbqr  mxgh:  tx 
call  themsdves  Englishmen,  were  not  less  free  frcMn  pnmncul  ?-=. 
It  would  be  hard  to  name  other  four  men  mho,  wiihiB  the  ssrr 
period,  used  Shakespeare's  language  with  equal  grace  and  for-:. 
Th^y  were  all  educated  at  Trinity  College,  Dublin.    Tbe  Stuent:^ 
were  men  of  Irish  race,  but  with  the  rdigkm  they  adapted  l:^ 
literary  tone  of  the  dominant  caste,  which  was  smafl  aod  cx- 
dusive,   with  the  virtues  and  the  vices  of  an  axBtoar— 
Systematic  infringement  of  English  copjnrigjht  was  djacsedu'  .* 
in  itself,  but  sure  evidence  of  an  appetite  for  readir^    ^  Trs 
bookseller's  property,"  says  Gibbon  of  his  first  vniume.  *"  vis 
twice  invaded  by  the  pirates  of  Dublin."  The  oratory  cf  t!:^ 
day  was  of  a  high  order,  and  incursioDS  into  the  wide  tiLt  i 
pamphlet  literature  often  repay  the  student.     Handd   «^ 
appreciated  in  Dublin  at  a  time  when  it  was  stffl  the  Ui--  -z 
to  decry  him  in  London.   The  public  buildings  of  the  Irish  ca^  \- 
have  great  architectural  merit,  and  private  houses  stS  pRs^.T 
much  evidence  of  a  refined  taste.    Angdica  Kanffmaan  wore  n 
long  in  Irdand;  James  Barry  and  Sir  Martin  Arcber  S::ft 
were   of   Irish   birth;    and   on   the  whole,    coosidatag  u* 
small  number  of  educated  inhabitants,  it  nrast  be  adsn'' 
that  the  Irdand  o(  Flood  and   Grattan  was  Intdkct:;^; 
fertile. 

The  volunteers  (see  Flooo,  Henky)  extorted  partial  tv 
trade  (1779),  but  manufacturing  txadiUcms  had 
common  experience  shows  how  hard  these  arc  to  reoov 
The  demand  for  union  was  succeeded  by  a  craving  ^ 
for  independence.  Poyxungs's  law  was  repealed,  and 
in  X78a,  in  Grattan's  opinion,  Irdand  was  at  last  a 
nation.  The  ensuing  period  of  eighteen  yeus  is  the  best  ksc 
in  Irish  history,  llie  quarrd  and  refonriliaiion  of  Flood  j 
Grattan  (g.v.),  the  kindly  patriotism  of  Lord  ChaxieaaBt. 
eloquence,  the  devotion,  the  comq>tion,  are  hooscbold 
(Details  will  be  found  in  the  biographical  articles 
other  men  of  the  period.)  In  the  paiUament  of  17&4.  cr 
30C  members  82  formed  the  r^ular  opposition,  <if  .wbcc-  - 
were  the  nominees  of  Whig  potentates  and  52  were  renfly  e^t  ■. 
The  majority  contained  29  members  consadered  voAcpts^iij. 
44  who  expected  to  be  bought,  44  placemen,  12  ««»t^  •< 
regular  government  boroughs,  and  X2  who  were  sappoec.  * 
support  the  government  on  public  grounds.  Tbe  rbstt- 
seats  were  proprietary,  and  were  let  to  goveroxnent  for  tx—  - 
consideration.  The  House  of  Lords,  composed  largely  of  bar  ^ 
mongers  and  controlled  by  political  bishops, 
independent.  Only  Protestant  freeholders  had 
encouraged  leases  for  lives,  about  the  worst  kind  of  tc-*-. 
and  the  object  of  each  proprietor  was  to  control  as  flaas>  » 1:2 
as  possible.  The  necessity  of  finding  Protc^ants  r\tf>t^^  f^<- 
division  for  a  time,  but  in  X793  the  Roman  Catbofics  rocrr.r 
the  franchise,  and  it  became  usual  to  make  leases  in 
so  that  each  lessee  should  have  a  fredoki  interest  <if 
landlord  indeed  had  little  choice,  for  Us  importance 
on  the  poU-book.  Salaries,  sinecures,  even  conuaissiQiis  =^  -^^ 
army  were  reserved  for  those  who  oontriboted  to  tbe  toes  x 
some  local  magnate. 
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But  no  political  cauae  iweUed  the  population  as  much  as 
tlie  potato.  Introduced  by  Raleigh  in  16x0,  the  cultivation 
<rf  this  important  tuber  developed  with  extraordinary 
^  n4>idity  The  Elizabethan  wars  were  most  injurious 
to  industry,  for  men  will  not  sow  unless  they  hope  to 
reap,  and  the  very  essence  of  military  policy  had  been 
to  deprive  a  recalcitrant  people  of  the  means  of  living.  The 
Biantuan  peasant  was  grieved  at  the  notion  of  his  harvest  bdng 
gathered  by  barbarian  soldiers,  and  the  Irishman  could  not 
be  better  pleased  to  see  his  destroyed.  Then  was  no  security 
for  any  one,  and  eveiy  one  was  tempted  to  live  bom  hand 
to  mouth.  The  decade  of  anarchy  which  followed  1641  stimu- 
lated this  tendency  fearfully.  The  labour  of  one  man  could 
plant  potatoes  enough  to  feed  forty,  and  they  could  neither 
be  destroyed  nor  carried  away  easily.  When  Petty  wrote, 
cariy  in  Charies  IL*s  rdgn,  this  demoralizing  esculent  was- 
alrttdy  the  national  food.  Potatoes  cannot  be  kept  very  long, 
but  there  was  no  attempt  to  keep  them  at  all;  they  were  left 
in  the  ground,  and  dug  as  required.  A  frost  which  penetrated 
deep  caused  the  famine  of  1739.  Even  with  the  modem  system 
of  storing  in  pits  the  potato  does  not  last  throu^  the  summer, 
and  the  "meal  months" — ^June,  July  and  August — alwajrs 
brought  great  hardship.  The  danger  increased  as  the  growing 
population  pressed  ever  harder  upon  the  available  land.  Between 
1831  and  1843  there  were  six  seasons  of  dearth,  approaching 
in  some  places  to  famine. 

The  population  increased  from  9,845,933  in  1785  to  5,356,594 
in  1803.  They  married  and  were  given  in  marriage.  Wise 
men  foresaw  the  deluge,  but  people  who  were  alrndy  half- 
starved  every  summer  did  pot  think  their  case  could  well  be 
worse.  In  1845  the  population  had  swelled  to  8,295,061,  the 
greater  part  of  whom  depended  on  the  potato  only.  There 
was  no  margin,  and  when  the  **  precarious  exotic  "  failed  an 
awful  faniine  was  the  result. 

Great  public  and  private  efforts  were  made  to  meet  the  case, 
and  relief  works  were  undertaken,  on  which,  in  March  1847, 
734,000  persons,  representing  a  family  aggregate  of  not  1^ 
than  3,000,000,  were  employed.  It  was  found  that  labour  and 
exposure  were  not  good  for  half-starved  men.  The  jobbing  was 
frightful,  and  is  probably  inseparable  from  wholesale  operations 
of  this  kind.  The  policy  of  the  government  was  accordingly 
changed,  and  the  task  of  feeding  a  whole  people  was  undertaken. 
More  than  3,000,000  rations,  generally  cooked,  were  at  one  time 
distributed,  but  no  exertions  oould  altogether  avert  death' 
in  a  country  where  the  usual  machinery  for  carrying,  distributing 
and  preparing  food  was  almost  entirely  wanting.  From  aoo,ooo 
to  300,000  p«rished  of  starvation  or  of  fever  caused  by  insuffi- 
cient food.  An  exodus  followed  which,  necessary  as  it  was, 
caused  dreadful  hardship,  and  among  the  Roman  Catholic 
Irish  in  America  Fenianism  took  its  rise.  One  good  result 
of  the  famine  was  thoroughly  to  awaken  Englishmen  to  their 
duty  towards  Ireland.  Since  then,  purse-strings  have  been 
even  too  readily  tmtied  at  the  call  of  Irish  distress. 

Great  brutalities  disgraced  the  rebelUon  of  1798,  but  the 
people  had  suffered  much  and  had  French  examples  before 
them.  The  real  originator  of  the  movement  was 
Theobald  Wolfe  Tone  (q.v.),  whose  proffered  services 
were  rejected  by  Pitt,  and  who  founded  the  United 
Irishmen.  His  Parisian  adventures  detailed  by  himself  are  most 
interesting,  and  his  tomb  is  still  the  object  of  an  annual  pilgrim- 
age. Tone  was  a  Protestant,  but  he  had  imbibed  sodalist  ideas, 
and  hated  the  priests  whose  influence  counteracted  his  own.  In 
Wexford,  where  the  insurrection  went  farthest,  the  ablest  leaders 
were  priests,  but  they  acted  against  the  policy  of  their  church. 

The  inevitable  union  followed  (xst  January  x8oz).  From 
this  period  the  history  of  Ireland  naturally  becomes  intermingled 
with  English  politics  (see  English  Histoxy),  and 
much  of  the  detaflwiH  also  be  found  in  the  biographical 
articles  on  prominent  Irishmen  and  other  politicians. 
Pitt  had  some  time  before  (1785)  offered  a  commercial 
partnership,  which  had  been  rejected  on  the  ground 
tbat  it  involved  the  ultimate  ri^t  of  England  to  tax  Ireland. 
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VLt  was  not  less  liberally  inclined  in  religious  matters,  but 
George  m.  stood  in  the  way,  and  like  William  III.  the  minister 
would  not  risk  his  imperial  designs.  Carried  in  great  measure 
by  means  as  corrupt  as  those  by  which  the  constitution  of 
'8a  had  been  worked,  the  union  earned  no  gratitude.  But  it 
was  a  political  necessity,  and  Grattan  never  gave  his  country- 
men worse  advice  than  when  he  urged  them  to  "keep  knocking 
at  the  union."  The  advice  has,  hovrever,  been  taken.  Robert 
Enunet's  insurrection  (1803)  was  the  first  emphatic 

protest.    Then  came  the  strug^e  i<«  emancipation. 

It  was  proposed  to  couple  the  boon  with  a  veto  on  ta^o. 
the  appointment  of  Roman  Catholic  bishops.  It  was 
the  ghost  of  the  old  question  of  investitures.  The  remnant 
of  the  Roman  Cathdic  aristocracy  would  have  granted  it; 
even  Pius  VIL  was  not  invincibly  opposed  to  it;  but  Daniel 
(yCoimell  took  the  lead  against  it.  Under  his  guidance  the 
Catholic  association  became  a  formidable  body.  At  last  the 
priests  gained  control  of  the  elections;  the  victor  of  Waterloo 
was  obliged  to  confess  that  the  king's  government  could  no 
longer  be  carried  on,  and  Catholic  emancipation  had  to  be 
granted  in  X839.  The  tithe  war  followed,  and  this  most  oppres- 
sive of  all  taxes  was  unfortuxiately  commuted  (1838)  only  in 
deference  to  clamour  and  violence.    The  repeal  agitation  was 

unsuccesdul,  but  let  us  not  be  extreme  to  mark    ^ , 

the  faults  of  O'Connell's  later  yeaxs.  He  doubtless  gffj!^, 
believed  in  repeal  at  first;  probably  he  ceased  to 
believe  in  it,  but  he  was  already  deeply  comxnitted,  and 
had  abandoned  a  lucrative  profession  for  politics.  With  some 
help  from  Father  Mathew  he  kept  the  monster  xneetings 
in  order,  and  his  constant  denunciations  of  lawless  violence 
distingin'sh  him  from  his  imitators.  His  trial  took  jdace  in 
X844.  There  is  a  sympathetic  sketch  of  O'Coimell's  career  in 
Leck/s  Leaders  of  Public  Opiman  in  Ireland  (iBji);  Sir  Thomas 
Wyse's  Historical  Sketch  of  the  late  Catholic  Association 
(X839)  gives  the  best  account  of  the  religious  struggle, 
and  much  may  be  learned  from  W.  J.  FitqMttrick's  Life  of 
Bishop  DoyU  (x88o). 

The  xuitioiuil  system  of  education  introduced  in  1833  was 
the  real  recantation  of  intolerant  opinions,  but  the  economic 
state  of  Ireland  was  fearful.  The  famine,  emigration  and  the 
new  poor  law  nearly  got  rid  of  starvation,  but  the  people  never 
became  frankly  loyal,  feeling  that  they  owed  more  to  their  own 
importunity  and  to  their  own  misfortunes  than  to  the  wisdom 
of  their  rulers.  The  literary  efforts  of  young  Ireland  eventuated 
in  another  rebellion  (X848);  a  revolutionary  wave  could  not 
roll  over  Europe  without  touching  the  unlucky  island.  After 
the  faOuie  of  that  outbreak  there  was  peace  until  the  ckise 
of  the  American  dvfl  war  released  «|i  number  of  adventuras 
trained  to  the  use  of  arms  and  filled  with  hatred  to  England. 

Already  in  X858  the  discoveiy  of  the  Phoenix  conqnracy 
had  shown  that  the  policy  of  John  Mitchel  (x8x 5-1875)  and 
his  associates  was  not  foxgotten.  John  O'Mahony,  one  of  the 
men  of  '48,  organized  a  formidable  secret  society  in  America, 
which  his  historical  studies  led  him  to  call  the  Fenian  brother- 
hood (see  Femxams). 

The  Fenian  movement  disclosed  much  discontent,  and  was 
attended  by  crimixial  outrages  in  England.  The  disestablishment 
of  the  Irish  Church,  the  privileged  position  of  which  had  long 
been  condemned  by  public  opinion,  was  then  decreed  (X869) 
and  the  land  question  was  next  taken  in  hand  (X870).  These 
rdorxns  did  not,  however,  put  an  end  to  Irish  agitation.  The 
Home  Rule  party  whidi  demanded  the  restoration  of  a 
separate  Irish  parliament,  showed  increased  activity,  and 
the  general  election  of  1874  gave  it  a  strong  representation 
at  Westminster,  where  one  section  of  the  party  devdoped 
into  the  "obstructionists"  (see  the  articles  on  Isaac  Butt 
and  C.  S.  Paxnxll). 

Isaac  Butt,  who  died  in  May  1879,  led  a  parliamentary  party 
of  fifty-four,  but  the  Conservatives  were  strong  enougji  to  out- 
vote them  and  the  Liberals  together.  Ks  procedure  was 
essentially  lawyer-like,  for  he  respected  the  House  of  ComoMHis 
and  dxcaded  revolutionary  violence.    His  death  left  the  fiekl 
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dear  for  yooQger  and  bolder  men.  William  Slunr  succeeded  him 
as  chairman  of  the  Irish  party  in  Parliament;  hut  after  the 
dection  of  x88o,  Famell,  who  had  the  Land  League  at  his  back, 
ousted  him  by  23  votes  to  18. 

The  Land  Law  of  x86o,  known  as  Deasy's  Act,  had  been 
based  on  the  prind(^  that  every  tenancy  rested  on  contract 
dthcr  expressed  or  implied.  The  act  of  1870,  ad* 
mitting  the  divergence  between  theory  and  practice, 
protected  the  tenants'  improvements  and  provided 
compensation  for  disturbance  within  certain  limits,  but  not 
where  the  ejectment  was  for  non-payment  of  renL  In  good 
times  this  worked  well  enou^,  but  foreign  competition  b^gan 
toteU,andx879wasthe  worst  of  several  bad  seasons.  A  succes- 
sion of  wet  summers  told  against  all  farmers,  and  in  mountainous 
districts  it  was  difficult  to  dry  the  turf  on  which  the  people 
depended  for  fud.  A  famine  was  feared,  and  in  the  west  there 
was  much  real  distress.  The  Land  League,  of  which  Mirhari 
Davitt  (q.v.)  was  the  founder,  originated  in  Mayo  in  August, 
and  at  a  meeting  in  Dublin  in  October  the  organization  was 
extended  to  all  Ireland,  with  FSamdl  as  president.  The  country 
was  thickly  covered  with  branches  bdore  the  end  of  the  year, 
and  in  December  Pamdl  went  to  America  to  collect  money. 
He  was  absent  just  three  months,  visiting  over  sixty  dties 
and  tovms;  and  300,000  dollars  were  subscribed.  FameQ 
had  to  conciliate  the  Oan-^ia-Gad  and  the  Fenians  generally, 
both  in  Ireland  and  America,  while  abstaining  from  action 
which  would  make  his  parliamentary  position  trntenaUe.  He 
did  not  deny  that  he  would  like  an  armed  rebellion,  but  admow- 
ledged  that  it  was  an  impossibility.  Speaking  at  Cindzmati 
on  the  23rd  of  February  x88o,  he  dedarcd  that  the  first  thing 
necessary  was  to  undermine  Enc^ish  power  by  destroying  the 
Irish  landlords.  Ireland  might  thus  become  independent. 
**  And  let  us  not  forget,"  he  added,  "  that  that  is  the  ultimate 
goal  at  which  all  we  Irishmen  aim.  None  of  us,  whether  we  be 
in  America  or  in  Ireland,  or  wherever  we  may  be,  will  be  satisfied 
until  we  have  destroyed  the  last  link  which  keeps  Ireland  bound 
to  En^bmd."  At  Galway  in  October  of  the  same  year  he  said 
that  he  **  would  not  have  taken  off  his  coat "  to  hdp  the  tenant 
farmers  had  he  not  known  that  that  was  the  way  to  kgislative 
independence.  Fenianism  and  agrarianism,  essentially  different 
as  they  are,  might  be  worked  to  the  same  end. 

To  meet  the  partial  failure  of  the  potatoes  in  Connau^t 
and  Donegal,  very  large  sums  were  subscribed  and  administered 
by  two  committees,  one  under  the  duchess  of  MaribcHrough 
and  the  other  under  the  lord  mayor  of  Dublin.  When  Lord 
Beaconsfidd  appealed  to  the  country  in  March  1880,  he  reminded 
the  country  in  a  letter  to  the  viceroy,  the  duke  of  Marlboiough, 
that  there  was  a  party  in  Ireland  "  attempting  to  sever  the 
constitutional  tie  which  unites  it  to  Great  Britain  in  that  bond 
which  has  favoured  the  power  and  prosperity  of  both,"  and  that 
such  an  agitation  might  in  the  end  be  "  scarcdy  less  disastrous 
than  pestilence  and  famine."  But  the  general  dection  did 
not  turn  mainly  upon  Ireland,  and  the  remit  gave  Gladstone 
a  majority  of  50  over  Conservatives  and  Home  Rulers  combined. 
Earl  Cowper  became  lord-lieutenant,  with  W.  E.  Forster  {q.v.) 
as  chid  secretary,  and  Famell  remained  chairman  of  his 
own  party  in  parliament.  The  Compensation  lot  Disturbance 
Bill,  even  whore  the  ejectment  was  for  non-payment  of  rent, 
passed  th^  House  of  Commons,  but  the  Lords  threw  it  out,  and 
this  has  often  been  represented  as  the  great  cause  of  future 
trouble.  Probably  it  made  little  real  difference,  for  the  extreme 
party  in  Ireland  were  resolved  to  stop  at  nothing.  It  is  not 
easy  to  ddoid  the  prindple  that  a  landlord  who  has  already 
lost  his  rent  should  also  have  to  pay  the  ddaulter  bdore  getting 
a  new  tenant  or  deriving  a  profit  from  the  farm  by  working  it 
himself.  Speaking  at  Ennis  on  the  xgth  of  September, 
Pamdl  told  the  people  to  punish  a  man  for  taking 
a  farm  from  which  another  had  been  evicted  "by 
isolating  him  from  his  kind  as  if  he  was  a  leper  of  old."  The 
advice  was  at  once  taken  and  its  scope  largdy  extended.  For 
refusing  to  leodve  rents  at  figures  fixed  by  the  tenants,  Captain 
Bf^yoott  (1832-1897),  Lord  Erne's  agent  in  Mayo,  was  sevierely 


"  boycotted,"  tbe  name  of  the  first  victim  bei^  _ 
new  qrstcm.    His  servants  were  forecd  to  leave  Inm. 
were  kft  unsaved,  even  the  post  and  tdegniik 
with.    The  Ulster  Orangemen  resolved  to  get  in 
and  to  go  in  armed  force  sufficient  for  the  pmpuse. 
ment  allowed  50  of  them  to  go  under  the  pMUttkm 
900  scddieis.    The  cost  seemed  great,  but  the 
and  the  htw  vindicated.    In  Cock  WiUxam 
1882)  was  attacked.   The  men  in  the  service  of  the 
companies  rdused  to  put  his  cattle  on  board,  and 
eventually  smugi^  across  the  fT^*'*'^  in  small  loCs. 
assodatjons  were  fwmed  which  had  more  or 
the  League,  and  at  last  a  direct  attack 
four  othtf  members  of  parliament  and  the  dneff 
the  Land  League  were  indicted  for  conapiiacy  m  the 
BendL    No  means  of  intunidating  the  junxs  was 
and  in  the  then  state  of  public  Ceding  a  vcnfict  « 
to  be  exptcted.  On  the  ssth  of  Januaiy  x88i  the  joy 
and  PaxneU  became  stronger  than  ever. 

Then  followed  a  reign  of  terror  wh 
one  was  safe,  and  private  spite  worked  fredy  m  the 
freedom.    The  sy^cm  originated  by  ParndTs 
herame  an  all-devouring  tynumy.    In  the  Boose  id 
on  the  24th  of  May  1882^  Gladstone  said  that 
a  sanction  like  every  other  creed,  and  that  the 
alone  made  it  effective  "is  the  murder  which 
denounced."  The  following  descriptioD  by  a  residcst  ia 
was  published  in  The  Times  of  the  stJi  of 
"Boycotting  means  that  a  peaceable  subject  oC 
is  denied  food  and  drink,  and  that  he  is  ruirMd  in 
that  his  cattle  are  unsaleable  at  fairs;  that  t^ 
rM>t  shoe  his  horse,  nor  the  carpenter  niend  his  cart; 
friends  pass  him  by  on  the  other  side,  makii«  the 
cross;  that  his  children  are  hooted  at  the  viOace 
he  sits  apart  like  an  outcast  in  his  usual  place  of  pnhBc 
all  for  doing  nothing  but  what  tbe  law  says  he  has  i 
right  to  do.   I  know  of  a  man  who  is  afraid  to 
A  trader  idw  is  even  suspected  of  dealing  with 
of  tyraimy  may  be  ruined  by  tbe  mere  impotation;  Us 
shun  him  from  fear,  and  he  is  obliged  to  get  n 
some  notoiKms  kagucr.    Membership  of  the  NatioKa] 
is,  in  many  cases,  as  necessary  a  protertian  as 
cate  of  dvism  under  RobespicrRL    The  real 
but  the  masses  groan  and  submiL" 
by  a  shopkeeper  even  for  tbe  tick  child  of  a  bojroottni 
A  clergyman  was  threatened  for  visiting  a 
was  under  the  ban  of  the  League.   SometixBes 
found  to  dig  a  grave.    The  League  jntecfetcd  m 
of  life,  and  the  mere  fact  of  not  belonging  to  it  was 
punished.    "  The  people,"  says  the  report  of  the 
mission,  "are  more  afraid  of  '^■y^""«"c  whid 
its  success  on  the  probability  of  outrage,  than  they 
judgmenU  of  the  courts  of  justice.   Hiis  imwulicn 
districts  is  supreme." 

The  session  of  paxiiament  of  i88x  was  chiefly 
Irdand.    "  With  fatal  and  painful  precision, 
the  House  of  Commons  on  the  28th  of 
"  the  Steps  of  crime  dogged  the  steps  of  the  Laad 
League,"  and  the  first  thing  was  to  lestore  the 
the  law.  In  1871  there  had  been  an  agrarian  wnr  in  H 
and  an  act  had  been  passed  anthoriang  the  anctt  of 
persons  and  thdr  detention  withoat  trxaL     Tl 
disappeared  and  the  county  became  quiet  again.    Jx 
proposed  to  do  the  same  thing  for  the  whole  of  Ireiand. 
of  detention  to  continue  untfl  the  30th  of 
Pamdl  cared  nothing  for  the  dignity  of  the 
His  leading  idea  was  that  no  concwsinn  coold  be 
Fj^gland  by  fair  means,  and  he  made  himsdf 
as  possible.    Pariiamentary  forms  wen 
to  obstruct  pariiamentary  action.    The  ' 
itatroduced  on  tbe  24th  of  January  i88z. 
of  as  hours  and  another  of  41  boiin»  and  on  the  and  of 
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the  debate  was  dosnred  by  the  Speaker  qd  his  own  responsibility 
and  the  bill  read  a  first  time.  The  Speaker's  action  was  ap- 
proved by  the  House  generally,  but  acrimonious  debates  were 
raised  by  Izish  members.  Pamell  and  35  of  his  colleagues  were 
suspended,  and  the  biU  became  law  on  the  2nd  of  March,  but 
not  before  great  and  permanent  changes  were  made  in  parlia- 
mentary procedure.  An  Arms  Bill,  which  exdted  the  same  sort 
of  opposition,  was  also  passed  into  law. 

Tluit.a  Land  Act  should  be  passed  was  a  foregone  oondusaon 
as  soon  as  the  result  of  the  general  election  was  known.  There 
were  many  drafts  and  plans  which  never  saw  the 
tight,  but  it  was  at  BLst  resolved  to  ad<^t  the  policy 
known  as  the  "Three  FV — free  sale,  fi^ty  of  tenure 
and  fslr  rents.    By  the  first  tenants  at  will  were  empowered 
to  sell  their  occupation  interests,  the  landlord  retaining  a  ri^t 
of  pre-emption.  By  the  second  the  tenant  was  secured  from 
eviction  except  for  non-payment  of  rent.    By  the  third  the 
tenant  was  given  the  rij^t  to  have  a  "fair  rent"  fixed  by 
M.  newly  formed  Land  Commission  Court,  the  element  of  oom- 
petitirai  being  entirely  excluded*   Here  were  several  exceptions 
and  qualifying  clauses,  but  most  of  them  have  been  swept 
away  by  later  acts.   The  act  of  x88x  can  scarcely  be  said  to  have 
worked  well  or  smoothly,  but  it  -is  not  easy  to  see.  how  any 
aort  of  settlement  could  have  been  reached  without  accepting 
the  principle  of  having  the  rent  fixed  by  a  third  party.    Drastic 
as  the  bill  was,  Pamell  refused  to  be  a  party  to  it,  and  on  the 
second  reading,  which  was  carried  by  353  to  176,  he  walked 
out  of  the  House  with  3  s  of  his  followers.   When  the  bill  became 
law  in  August  he  could  not  prevent  the  tenants  from  u^g 
it,  but  he  did  what  he  could  to  discourage  them  in  order  to 
please  his  American  paymasters,  who  repudiated  all  parlia- 
mentary remedies.    In  September  a  convention  was  held  in 
Dublin,  and  Pamell  reported  its  action  to  the  American  Land 
League:  "Resolutions  were  adopted  for  national  self-govern- 
ment, the  unconditional  liberation  of  the  land  for  the  people, 
tenants  iK>t  to  use  the  rent-fixing  clauses  of  the  Land  Act,  but 
follow  old  Land  League  lines,  and  rely  on  the  old  methods  to 
reach  justice.    The  executive  of  the  League  is  empowered  to 
select  test  cases,  in  order  that  tenants  in  surrounding  districts 
may  realize,  by  the  results  of  cases  dedded,  the  hollowness 
of  the  act"  (Barry  O'Brien,  Life  of  C.  5.  Pamdl,  I  306).  His 
organ  Umled  Ireland  declared  that  the  new  courts  must  be 
cowed  into  giving  satisfactory  decisions.   The  League,  however, 
could  not  prevent  the  farmers  from  using  the  fair-rent  clauses. 
It  was  more  successful  in  preventing  free  sale,  maintaining  the 
doctrine  that,  rent  or  no  rent,  no  evictions  were  to  be  allowed. 
At  the  first  sitting  of  the  Land  Commission  in  Dublin  the  crier, 
perhaps  by  accident,  declared  "the  court  of  the  Land  League 
to  be  open."  Speaking  at  Leeds  on  the  7th  of  October,  Gladstone 
said  "  the  resources  of  dvilization  were  not  exhausted,"  adding 
that   Pamell  "stood  between  the  living  and  the  dead,  ix>t 
like  Aaron  to  stay  the  plague,  but  to  spread  the  plague."    Two 
days  later  PameU  called  the  prime  minister  a  "  masquerading 
knight-errant,"  ready  to  oppress  the  unarmed,  but  submissive 
to  the  Boers  as  soon  as  he  found  "  that  they  were  able  to  shoot 
straighter  than  his  own  soldiers."    Four  days  after  this  Pamell 
was  arrested  under  the  Coerdon  Act  and  lodged  in  Kilmainham 
gad.   The  Land  League  having  retorted  by  ordering 
the  tenants  to  pay  no  rent,  it  was  declared  illegal, 
TTyn^y.**  and  suppressed  by  proclamation.    Pamell  is  said  to 
have  disa{^roved  of  the  no-rent  manifesto,  as  also 
Mr  John  DUlon,  who  was  in  Kilmainham  with  him,  but  both 
of  them  signed  it  (ib,  i.  319).    At  Liverpool  on  the  97th  of 
October  Gladstone  described  Pamell  and  his  party  as"  marching 
through  rapine  to  the  disintegration  and  dismemberment  of 
the  empire."  In  i88r,  4439  agrarian  outrages  were  reported; 
nothing  attracted  more  attention  in  En^and  than  the  crael 
mutilations  of  cattle,  which  became  very  frequent.   The  Ladies' 
Land  League  tried  to  carry  on  the  work  of  the  suppressed 
orsanication  and  there  was  even  an  attempt  at  a  Children's 
League.    Sex  had  no  effect  in  softening  the  prevalent  style 
^  oiatory,  bat  the  fovenupeot  thought  it  better  to  take  no 


notice.  The  Imprisonment  of  suspects  under  the  Coerdon 
Act  had  not  the  expected  result,  and  outrages  were  incessant, 
the  agitation  being  supported  by  constant  supplies  of  money 
from  America.  Gladstone  resolved  on  a  complete  change  of 
policy.  It  was  dedded  to  check  evictions  by  an  Arrears  Bill, 
and  the  three  imprisoned  members  of  parliament — Messrs 
Pamell,  Dillon  and  O'Kelly — were  released  on  the  and  of  May 
1883,  against  the  wishes  of  the  Irish  government.  This  was 
known  as  the  Kilmsinham  Treaty.  Lord  Cowper  and  Focster 
at  once  resigned,  and  were  succeeded  by  Lord  Spencer  and 
Lord  Frederick  Cavendish,  who  entered  Dublin  on  the  6th  of 
May. 

That  same  evening  Lord  Frederick  and  the  permanent  under- 
secretary Thomas  Henry  Burke  were  murdered  in  the  Phoenix 
Park  in  broad  daylight.  The  weapons  were  amputating 
knives  imported  for  the  purpose.  The  assassins  drove 
rapidly  away;  no  one,  not  even  those  who  saw  the 
deed  from  a  distance,  knew  what  had  been  done. 
A  Dublin  tradesman  named  Field,  who  had  been  a  juror  in  a 
murder  trial,  was  attacked  by  the  same  gang  and  stabbed  in 
many  places.  He  ^escaped  with  life,  though  with  shattered 
health,  and  it  was  the  identification  of  the  man  who  drove  his 
assailants'  car  that  afterwards  led  to  the  discovery  of  the  whole 
conspiracy.  The  due  was  obtained  by  a  private  examination 
of  suspected  persons  under  the  powers  given  by  the  Crimes 
Act.  To  obtain  convictions  the  evidence  of  an  informer  was 
wanted,  and  the  person  selected  was  James  Carey,  a  member 
of  the  Dublin  Corporation  and  a  chief  contriver  of  the  murders. 
He  swore  that  they  had  been  ordered  immediately  after  the 
appearance  of  an  artide  in  the  Freeman^s  Journal  which  declared 
that  a  "dean  sweep"  should  be  made  of  Dublin  Castle  officials. 
The  evidence  disclosed  the  fact  that  several  abortive  attempts 
had  been  previously  made  to  murder  Forster.  Out  of  twenty 
persons,  subsequently  arraigned,  five  were  hanged,  and  others 
sentenced  to  long  terms  of  imprisoimient.  Carey  embarked 
for  South  Africa  in  the  following  July,  and  was  murdered  on 
board  ship  by  Patrick  O'Donndl,  who  was  brought  to 
England,  convicted,  and  hanged  on  the  X7th  of  December 
X883. 

Mr  (afterwards*  Sir)  G.  O.  T^evdyan  had  been  appointed 
chief  secretary  in  May  1882,  and  in  Jiily  the  Crimes  Prevention 
Act  was  passed  for  three  years  on  lines  indicated  by 
Lord  Cowper.  In  the  first  six  months  of  the  year 
2597  agrarian  outrages  were  reported,  and  in  the  last 
six  months  836.  They  fell  to  834  in  1883,  and  to  744  in  1884. 
The  Arrears  Bill  also  became  law.  Money  enough  was  advanced 
out  of  the  surplus  property  of  the  Irish  Church  to  pay  for  tenants 
of  holdingi  under  £30  one  year's  rent  upon  all  arrears  accruing 
before  November  x88o,  giving  them  a  dear  recdpt  to  that 
date  on  condition  of  their  paying  another  year  themselves; 
of  the  many  reasons  against  the  measure  the  most  important 
was  (hat  it  was  a  concession  to  agrarian  violence.  But  the 
same  could  be  and  was  said  of  the  Land  Act  of  x88i.  That 
had  been  passed,  and  it  was  probably  impossible  to  make  it 
work  at  all  smoothly  without  checking  evictions  by  dealing 
with  old  arrears.  The  Irish  National  League  was,  however, 
founded  in  October  to  take  up  the  work  of  the  defunct  Land 
League,  and  the  country  continued  to  be  disturbed.  The 
law  was  paralysed,  for  no  jury  could  be  tmsted  to  convict 
even  en  the  clearest  evidence,  and  the  National  League  branches 
assumed  judicial  functions.  Men  were  openly  tried  all  over 
the  country  for  disobeying  the  revolutionary  decrees,  and 
private  spite  was  often  the  cause  of  their  being  accused. 
"  Tenants,"  to  quote  the  Cowper  Commission  again, "  who 
have  paid  even  the  judicial  rents  have  been  summoned  to  appear 
before  self-constituted  tribunals,  and  if  they  failed  to  do  so, 
or  on  appearing  failed  to  satisfy  those  tribunals,  have  been 
fined  or  bojrcotted."  In  February  1883  Mr  Trevclyan  gave 
an  account  of  his  stewardship  at  Hawick,  and  said  that  all 
law-abiding  Irishmen,  whether  Conservative  or  Liberal,  were 
on  one  side,  while  on  the  other  were  those  who  "  planned  and 
executed  the  Oalway  and  Dublin  murden,  the  boycotting  and 
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firing  into  houses,  the  mutilation  of  cattle  and  intimidation 
of  evexy  sort."  In  this  year  the  campaign  of  outrage  in  Ireland 
n^^^^  was  reinforced  by  one  of  dynamite  in  Great  Britain. 
^''"^*"  The  home  secretaxy.  Sir  W.  Harcourt,  brought  in  an 
Explosives  BUI  on  the  gth  of  April,  which  was  passed  through 
all  its  stages  in  one  day  and  received  the  royal  assent  on  the 
next.  The  dynamiters  were  for  the  most  part  Irish-Americans, 
who  for  obvious  reasons  generally  q>ared  Ireland,  but  one 
land-agent's  house  in  Kerry  was  shaken  to  its  foundations  in 
November  1884.  At  Belfast  in  the  preceding  June  Lord  Spencer, 
who  afterwards  became  a  Home  Ruler,  had  announred  that 
the  secret  conspirators  would  "  not  terrify  the  English  nati<»L" 
On  the  aand  of  February  1883  Forster  made  his  great  attack 
on  Pamell  in  the  House  of  Commons,  accusing  him  of  moral 
complicity  with  Irish  crime.  A  detailed  answer  was  never 
attempted,  and  public  attention  was  soon  drawn  to  the  trial 
of  the  "  Invincibles  "  who  contrived  the  Phoenix  Park  murders. 
On  the  nth  of  December  Pamell  received  a  present  of  £37,000 
from  his  followers  in  Ireland.  The  tribute,  as  it  was  called, 
was  raised  in  spite  of  a  papal  prohibition.  As  a  complement 
to  the  Land  Act  and  Arrears  Act,  boards  of  guardians 
were.thts  year  empowered  to  bufld  labourers'  cottages 
with  money  borrowed  on  the  security  of  the  rates 
and  repayable  out  of  them.  Half  an  acre  of  land  went  with  the 
cottage,  and  by  a  later  act  this  was  unwisely  extended  to  one 
acre.  That  the  labourers  had  been  badly  housed  was  evident, 
and  there  was  little  chance  of  improvement  by  private  c^talists, 
for  cottage  property  is  not  remunerative.  But  the  working 
ctf  the  Labourers  Acts  was  very  costly,  cottages  being  often 
assigned  to  people  who  were  not  agriodtural  labourers  at  alL 
In  many  districts  the  building  was  quite  overdone,  and  the  rent 
obtainable  being  far  less  than  enough  to  recoup  the  guardians, 
the  ^stem  operated  as  out-door  rdief  for  the  able-bodied  and 
as  a  rate  in  aid  of  wages. 

The  Explosives  Act,  strong  as  it  was,  did  not  at  once  effect 
its  object.  In  February  1884  there  was  a  plot  to  blow  up  four 
London  railway  stations  by  means  of  clockwork  infernal  machines 
containing  dynamite,  brought  from  America.  Three  Irish- 
Americans  were  convicted,  of  whom  one,  John  Daly,  who  was 
sentenced  to  penal  servitude  for  life,  lived  to  be  mayor  of  Umerick 
in  1899.  In  January  1885  Pamell  visited  Thuries,  where  he 
gave  a  remarkable  proof  of  his  power  by  breaking  down  local 
opposition  to  his  candidate  for  Tipperary.  In  April  the  prince 
and  princess  of  Wales  visited  Ireland.  At  Dublin  they  were 
well  received,  and  at  Belfast  enthusiastically,  but  there  were 
hostile  demonstrations  at  Mallow  and  Cork.  In  May  it  was 
intended  to  renew  the  Crimes  Prevention  Act,  but  before  that 
was  done  the  government  was  beaten  on  a  financial  question 
by  264  to  353,  Pamell  and  39  of  his  followers  voting  with  the 
Conservatives.  The  Crimes  Prevention  Act  expired  on  the 
1 3th  of  July,  and  the  want  of  it  was  at  once  felt.  The  number 
of  agrarian  outrages  reported  in  the  first  six  months  of  the  year 
was  373;  in  the  last  six  months  they  rose  to  543,  and  the  number 
of  persons  boycotted  was  almost  trebled.  Lord  Salisbury 
came  into  office,  with  Lord  Carnarvon  as  lord-Ueutenant  and 
Sir  W  Hart  Dyke  as  chief  secretary.  The  lord-lieutenant 
had  an  interview  with  Pamell,  of  which  very  conflicting  accounts 
were  given,  but  the  Irish  leader  issued  a  manifesto  adviang 
his  friends  to  vote  against  the  Liberals  as  oppressors  and 
coercionists,  who  promised  everything  and  did  nothing.  The 
constitutional  Liberal  party  in  Ireland  was  in  fact  annihilated 
by  the  extension  of  the  franchise  to  agricultural  labourers  and 
very  small  farmers.  The  most  important  Irish  measure  of 
the  session  was  the  Ashbourne  Act,  by  which  £5,000,000 
was  allotted  on  the  security  of  the  land  for  the  creation 
of  an  occupying  proprietary.  Later  the  same  sum 
was  again  granted,  and  there  was  still  a  good  deal  unexpended 
when  the  larger  measure  of  1891  became  law.  In  December 
1885,  when  the  general  election  was  over,  an  anonymous  scheme 
of  Home  Rule  speared  in  some  newspapers,  and  in  spite  of 
disclaimers  it  was  at  once  believed' that  Gladstone  had  made 
up  his  mind  to  surrender.    In  October  1884,  only  fourteen 
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months  before,  he  had  told  political  friends  tbaf  he  had  a 
regard  fbr  Pamell,  and  that  Home  Rule  might  be  a  matter  ::r 
serious  consideration  within  ten  years  (Sir  A.  West's  £eccw&- 
IttfM,  1899,  iL  306).  The  sbort^ing  of  the  tzme  mas  peskai;s 
accounted  for  by  thejact  that  the  new  House  of  Cfinn 
consbted  of  331  UberaJs,  349  Conservatives,  86  Hone  R-jJes 
and  Independents,  Pamell  thus  holding  the  hailawrr  of  par^sn 
In  Ireland  there  had  been  66  elections  CDOtcsted,  aad  oc 
of  451,000  voters  93,000  were  iDitentes.  «  Soch  wcfc  ^bi 
constituencies  to  whom  it  was  proposed  to  hand  IxeSci 
over.  On  the  26th  cIL  January  1886  the  govenuoeBt  «e; 
defeated  by  a  combination  of  Liberal  and  NatioiKBlBta  gc  12 
issue  not  directly  connected  with  Irdand,  and  their 
tion  immediately  followed.  Gladstone  became 
minister,  with  Lord  Aberdeen  as  lord4ieateBaBt  ^j^ 
and  Mp  John  Morky  as  chief  secretary.  LordHaitiB^ 
ton  and  Mr  Goschen  were  not  indaded  in 
tiation.  In  February  PameQ  again  shoved 
forcing  Captain  O'Shea  upon  the  unwilling  dectots  of  GaivaT 
He  introduced  a  Land  Bill  to  relieve  tenants  fron  lepd 
if  they  paid  half  their  rent,  and  foretold  disorder  in 
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of  its  rejection.  In  April  the  Government  of  IrdaaBd  Bill 
brought  in,  Mr  Chamberlain  (f.v.),  Mr  Tkevd^an  and  ikbsi 
leaving  the  ministiy.  The  biU  attempted  to  saiegnard  hczsi 
interests,  while  leaving  Ireland  at  the  mercy  o< 
pcditidans.  Irish  monbto  were  ezchided  from  the 
parliament.  The  local  legislature  was  to  consist  of 
sitting  and  voting  together,  but  with  the  power  of 
on  the  demand  of  either  order  present.  The  38 
peers,  with  75  other  monbers  having  an  fnoome  of  £300. 
capital  of  £4000,  elected  for  ten  years  \xy  £35  occaf 
constitute  the  first  order.  The  second  was  to  have 
returned  for  five  years  by  the  usual  pariiankentaxx  ciecters:; 
The  status  of  the  lord-lieutenant  was  unahcrable  by  the  irgski- 
tuie.  Holders  of  judicial  offices  and  permanent  cnrfl  airrcs 
had  the  option  <tf  retiring  with  pensions,  but  the 
whom  the  Home  Rulers  had  openly  threatened  to  ponish 
their  time  came,  were  to  come  after  an  interval  under  i^* 
power  of  the  Irish  Parliament.  Pamdl  accepted  the  b:!. 
but  without  enthusiasm. 

The  Government  of  Ireland  Bill  gave  no  protectioik  tc  hri- 
owners,  but  as  the  crisis  was  mainly  agrarian,  it  would  hsi? 
been  hardly  decent  to  make  no  show  of  ooosidcn^  t^s. 
A  Land  Purchase  Bill  was  aax>rdingiy  introduced  «»  the  it.i 
of  April  by  the  priUM  minister  under  **  an  oMigatinn  of 
and  pcdicy,"  to  use  his  own  words.  Fifty  milKowrs 
three  3rears  was  proposed  as  pajrment  for  what  had  he 
undervalued  at  113  millions.  It  was  assumed  that  there 
be  a  rush  to  sell,  the  choice  apparently  lying  bciw^ui  tic 
and  confiscation,  and  priority  was  to  be  decided  by  lot.  Tbr 
Irish  landlords,  however,  showed  no  dispositioa  to  aeS  tber 
country,  and  the  Purchase  Bill  was  quickly  dropped,  tbecr 
Gladstone  had  declared  the  two  measures  to  be 
He  reminded  the  landlords  that  the  *'  sands  wer 
the  hour-glass,"  but  this  threat  had  no  effect.  The  Ci 
of  Ireland  had  been  taken  by  surprise,  and  out  of  Ilstrr  :'• 
had  no  organization  capable  of  oppoong  the  Katioaal  ttzz.- 
and  the  government  combined.    Individuab  went  to  ^f 

and  qx>ke  wherever  they  could  get  a  hearing,  bat  k.  vns  ;.7 

work.     In  Ulster  the  Orange  lodges  wst  always  ar^X.  - 
and  the  large  Protestant  popxilation  made  itself  fcit.    Terrr.: 
riots  took  place  at  Belfast  in  June,  July  and  August.    In  Otr^.'c 
there  was  an  inqiiiiy  by  a  royal  commission  with  Mr  Jd*  ^ 
Day  at  its  head,  and  on  the  report  being  published  in  the  !c    « 
ing  January  there  were  fresh  riots.    Foolish  and  cnsBcii.  -- 
these  disturbances  were,  they  served  to  remind  the  £sr  -~ 
people  that  Ireland  would  not  cease  to  be  trooUescBe  ve^.' 
Home  Rule.    In  parliament  the  Home  Ri^  BS    sooe   r 
into  rou^  water;  John  Bri|^t  declared  against  it.    The  "  z^ 
sentient  Liberals,"  as  Gladstone  always  called  thcnu  were  •- ' 
converted  by  the  abandonment  of  the  Purchase  BiS,  an^ 
the  7th  of  June  93  of  them  voted  against  the  second 
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which  was  lost  by  30  votes.  A  general  election  foOowed  in 
July,  and  74  Liberal  Unionists  were  returned,  forming  with 
the  Conservatives  a  Unionist  party,  which  outnumber»l  Glad- 
stonians  and  Pamellites  together  by  over  a  hundred.  Gladstone 
resigned,  and  Lord  Salisbury  became  prime  minister,  with 
Lord  Londonderry  as  lord-Ueutenant  and  Sir  M.  Hicka-Beadi 
(afterwards  Lord  St  Aldwyn)  as  chief  secretary. 

The  political  stroke  having' failed,  agrarianisA  again  occupied 
the  ground.  The  "{dan  of  campaign"  was  started,  against 
^  Pamell's  wishes,  towards  the  end  of  1886.  The  gist 
^CaiS"  of  this  movement  was  that  tenants  should  offer  what 
fm^a,"  they  were  pleased  to  consider  a  fair  rent,  and  if  it 
was  refused,  should  pay  the  monqr  into  the  hands 
of  a  committee.  In  March  1887  Sir  M.  Hicks-Beach  resigned 
on  account  of  illness,  and  Mr  Arthur  Balfour  (9.V.)  became 
chief  secretary.  The  attempt  to  govern  Ireland  under  what 
was  called  "  the  ordinary  law  "  was  necessarily  abandoned, 
and  a  perpetual  Crimes  Act  was  passed  which  enabled  the  lord- 
lieutenant  to  proclaim  disturbed  districts  and  dangerous  associa- 
tions, and  substituted  trial  by  magistrates  for  trial  by  jury 
in  the  case  of  certain  acts  of  violence.  In  August  the  National 
League  was  suiq^ressed  by  proclamation.  The  conservative 
instincts  of  the  Vatican  were  alarmed  by  the  lawless  state  of 
Ireland,  and  an  eminent  ecclesiastic,  Monsignor  Persico,  arrived 
In  the  late  summer  on  a  special  commission  of  inquiry.  He  made 
DO  secret  of  his  belief  that  the  establishment  of  an  occupying 
proprietary  was  the  only  lasting  cure,  but  the  attitude  of  the 
dergy  became  gradually  nu>re  moderate.  The  government 
passed  a  bill  giving  leaseholders  the  benefit  of  the  act  of  x88i, 
md  prescribL^  a  temporary  reduction  upon  judicial  rents 
ilrcady  fixed.  This  last  provision  was  open  to  many  great 
ind  obvious  objectbns,  but  was  more  or  less  justified  by  the 
'all  in  prices  which  had  taken  place  since  x88i. 

The  steady  administration  of  the  Crimes  Act  by  Mr  Balfour 
gradually  quieted  the  country.  Pamell  had  now  gained  the 
l)ulk  of  the  Liberal  party,  induding  Lord  Spencer  (in  spite  of 
Ul  that  he  had  said  and  done)  and  Sir  G.  Trevelyan  (in  spite 
>f  his  Hawick  ^)ccch).  In  the  circumstances  the  best  chance 
'or  Home  Rule  was  not  to  stir  the  land  question.  Cedl  Rhodes, 
ioping  to  help  imperial  federation,  gave  Pamell  £10,000  for 
:be  cause.  In  September  1887  a  riot  arising  out  of  the  "  plan 
>f  campaign  "  took  place  at  Mitchelstown.  The  police  fired, 
ind  two  lives  were  k»t,  Mr  Henry  Labouchere  and  Mr  (after- 
Rrards  Sir  John)  Brunner,  both  members  of  parliament,  being 
>rcsent  at  the  time.  The  coroner's  jury  brought  in  a  verdia 
igainst  the  police,  but  that  was  a  matter  of  course,  and  the 
pjvemment  ignored  it.  A  tekgram  sent  by  Gladstone  a  little 
ater,  ending  with  the  words  "  remember  Mitchelstown,"  created 
I  good  deal  of  feeling,  but  it  did  the  Home  Rulers  no  good, 
n  October  Mr  Chamberlain  visited  Ulster,  where  he  was  received 
viih  enthusiasm,  and  delivered  several  stirring  Unionist  speeches, 
n  November  Lord  Hartington  and  Mr  Goschen  were  in  Dublin, 
jid  addressed  a  great  loyalist  meeting  there. 

In  July  1888  an  act  was  passed  appointing  a  commission, 
:onsisting  of  Sir  James  Hannen,  Mr  Justice  Day  and  Mr  Justice 
A.  L.  Smith,  to  inquire  into  certain  charges  made  by 
*•'  The  Times  against  Pamell  and  his  party.  What 
'  caused  most  excitement  was  the  publication  by  The 
Times  on  the  xsth  of  May  1887  of  a  JacsimU  letter 
mrporting  to  have  been  written  by  Pamell  on  the  15th  of 
Vfay  1882,  nine  days  after  the  Phoenix  Park  murders.  The 
irriter  of  this  letter  suggested  that  his  open  condemnation 
(f  the  murders  had  been  a  matter  of  expediency,  and  that 
}urke  deserved  his  fate.  PameU  at  once  dnJared  that  this  was 
I  forgery,  but  he  did  nothing  nu>re  at  the  time.  Other  alleged 
ncriminating  letters  followed.  The  case  of  CDonndl  v.  Waiter, 
ried  before  the  Lord  Chief  Justice  of  England  in  July  x888, 
wrought  matters  to  a  head,  and  the  special  commi»Ion  followed, 
rbe  proceedings  were  necessarily  of  enormous  length,  and 
he  commissioners  did  not  report  untD  the  13th  of  February 
890,  but  the  question  of  the  letters  was  decided  just  twelve 
nonths  earlier,  Richard  Pigott^who  shot  himself_at  Madrid, 


having  confessed  to  the  forgeries.  A  few  days  later,  on  the 
8th  of  March  1889,  Pamell  was  entertained  at  dinner  by  the 
Eighty  Qub,  Lords  Spencer  and  Rosebery  being  present; 
and  he  was  well  received  on  English  platforms  when  he  chose 
to  appear.  Yet  the  special  commission  shed  a  flood  of  light  on 
the  agrarian  and  NationaUst  movement  in  Ireland.  Eight 
members  of  pariiament  were  pronounced  by  name  to  have 
conspired  for  the  total  political  separation  of  the  two  islands. 
The  whole  party  were  proved  to  have  disseminated  new^tapers 
tending  to  incite  to  sedition  and  the  commission  of  crime, 
to  have  abstained  from  denotmdng  the  system  of  intimidation, 
and  to  have  compensated  persons  injured  in  conunitting  crime. 
(See  PakvelL.) 

The  conduct  of  the  agrarian  war  had  in  the  meantime  almost 
passed  from  Pamell's  hands.  The  "  plan  of  nimpaign  "  was 
not  his  work,  still  less  its  latest  and  most  remark- 
able ei^loit.  To  punish  Mr  Smith-Barry  (afterwards 
Lord  Banymore)  for  his  exertions  in  favour  of  a  brother 
landlord,  his  tenants  in  Upperary  were  ordered  to  give  up 
their  holdings.  A  sum  of  £50,000  was  collected  to  build  "  New 
Tipperary,"  and  the  fine  shops  and  flourishing  concerns  in 
the  town  were  deserted  to  avoid  paying  small  ground-rents. 
The  same  course  was  pursued  with  the  farmers,  some  of  whom 
had  large  capitals  invested.  Mr  William  O'Brien  presided  at 
the  inaugural  dinner  on  the  12th  of  Aprfl,  and  some  English 
M.P.'s  were  present,  but  his  chief  supporter  throughout  was 
Father  Humphreys.  PameU  was  invited,  but  neither  came 
nor  answered.  No  shopkeeper  nor  farmer  had  any  quarrel 
with  his  landlord.  "  Heretofore,"  a  tenant  wrote  in  The  Times 
in  the  following  December,  "  people  were  boycotted  for  taking 
farms;  I  am  boycotted  for  not  ^ving  up  mine,  which  I  have 
held  for  twenty-five  years.  A  neighbour  of  mine,  an  English- 
man, is  undergoing  the  same  treatment,  and  we  alone.  We  are 
the  only  Protestant  tenants  on  the  Cashel  estate.  Tbe  re- 
mainder of  the  tenants,  about  thirty,  are  clearing  everything 
off  their  land,  and  say  th^  will  allow  themselves  to  be  evicted." 
In  the  end  the  attack  on  Mr  Smith-Barry  completely  failed, 
and  he  took  back  his  misguided  tenants.  But  the  town  of 
Tipperary  has  not  recovered  its  old  prosperity. 

llie  principal  Irish  measure  passed  in  1891  was  Mr  Balfour's 
Purchase  Act,  to  extend  and  modify  the  operation  of  the  Ash- 
boume  acts.  £30,000,000  were  provided  to  convert 
tenants  into  proprietors,  the  instalments  paid  bdng 
again  available,  so  that  all  the  tenanted  land  in 
Ireland  might  ultimately  be  passed  through  if  desired.  The 
land  itself  in  one  shape  or  another  formed  the  security,  and 
guaranteed  stock  was  issued  which  the  holder  might  exchange 
for  consols.  The  40th  clause  of  the  Land  Act  of  X896  greatly 
stimulated  the  creation  of  occupying  owners  in  the  case  of 
over-incumbered  estates,  but  solvent  landlords  were  not  in 
a  hurry  to  sell.  The  interests  of  the  tenant  were  so  carefully 
guarded  that  the  prices  obtainable  were  ruinous  to  the  vendor 
unless  he  had  other  resources.  The  security  of  the  treasury 
was  also  so  jealously  scrutinixed  that  even  the  price  which 
the  tenant  might  be  willing  to  pay  was  often  disallowed.  Thus 
the  Land  Commission  really  fixisd  the  price  of  all  property,  and 
the  last  vestige  of  free  a>ntract  was  obliterated.  Compulsory 
purchase  became  a  popular  ay,  especially  in  Ulster.  Owners, 
however,  could  not  with  any  pretence  of  justice  be  forced  to 
sell  at  rtiinous  prices,  nor  tenants  be  forced  to  give  more  than 
they  thought  fair.  If  the  state,  for  {Airposcs  of  its  own,  insisted 
upon  expropriating  all  landlords,  it  was  bound  to  find  the  differ- 
ence, or  to  enter  upon  a  courM  of  undisguised  confiscation. 
The  Purchase  Act  was  not  the  only  one  relied  on  by  Mr  Balfour. 
The  Light  Railways  Act,  passed  l^  him  in  1890,  did  much  to 
open  up  some  of  the  poorest  parts  of  the  west,  and  the  temporary 
scarcity  of  that  year  was  dealt  with  by  relief  works. 

An  action  begun  by  Pamell  against  The  Times  was  settled 
by  the  payment  of  a  substantial  sum.  The  Nationalist  leader 
seemed  to  stand  higher  than  ever,  but  the  writ  in  the  divorce 
proceedings,  brought  by  Captain  O'Shea  against  his  wife,  with 
the  Irish  loider  as  co-reqwndent,  was  hanging  over  him.    To 
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public  astonislunait,  when  the  cue  came  <»  for  trial  there  was 
no  defence,  and  on  the  17th  of  November  1890  a  decree  nin 
P^gifPf  was  granted.  Pamell's  subsequent  marriage  with 
dawaML  ^^  respondent  before  a  registrar  did  him  no  good 
with  his  Roman  Catholic  sui^rters.  The  Irish 
bishops  remained  silent,  while  in  England  the  "  Nonconformist 
conscience  "  revolted.  Three  days  after  the  verdict  a  great 
meeting  was  held  in  the  Leinster  Hall,  Dublin,  attended  by 
35  members  of  the  Irish  pariiamehtary  party.  The  re&ult 
was  an  enthusiastic  vote  of  confidence  in  Pamell,  moved  by 
Mr  Justin  M'Carthy  and  seconded  by  Mr  T.  M.  Healy.  Five 
days  later  he  was  unanimously  re-elected  chairman  by  his  party 
in  parUament,  but  the  meeting  was  scarcely  over  when  Glad- 
stone's famous  letter  to  Mr  Morley  became  public.  The  writer 
in  effect  demanded  Pamell's  resignation  of  the  leadership  as 
the  condition  upon  which  he  could  continue  at  the  head  of 
the  Liberal  party.  He  had  to  choose  between  the  Nonconformist 
vote  and  the  Irish  leader,  and  he  preferred  the  former.  Next 
day  the  secession  of  the  Irish  members  from  their  chief  began. 
Long  and  acrimonious  debates  followed  in  committee-room 
IS,  and  on  the  6th  of  December  Pamell  was  left  in  the  chair 
with  only  36  supporters.  The  majority  of  45  members — Anti- 
Pamellites,  as  they  came  to  be  called — went  into  another  room, 
unanimously  deposed  him,  and  elected  Mr  Justin  M'Carthy 
in  his  place.  Pamell  then  began  a  campaign  as  hopeless  as 
that  of  Napoleon  after  Leipag.  He  seized  the  office  of  United 
Irdand  in  person.  The  Fenian  element  was  with  him,  as  he 
admitted,  but  the  clergy  were  against  him,  and  the  odds  were 
too  great,  especially  against  a  Protestant  politician.  His 
candidate  in  a  by-election  at  Kilkenny  was  b^ten  by  nearly 
two  to  one,  and  he  himself  was  injured  in  the  eyes  by  lime 
being  thrown  at  him.  Similar  defeats  followed  at  SUgo  and 
Carlow.  He  went  over  to  France  to  meet  Messrs  Dillon  and 
O'Brien,  who  had  not  3ret  taken  sides,  but  nothing  was  agreed 
to,  and  in  the  end  both  these  fonner  followers  went  against 
him.  Every  Saturday  he  went  from  London  to  Dublin  and 
addressed  some  Sunday  meeting  in  the  country.  Hie  last  was 
on  the  27th  of  September.  On  the  6th  of  October  1891 
he  died  at  Brighton,  from  the  effects  of  a  chill  following  on 
overwork  and  excitement.  His  funeral  at  Glasnevin  was 
attended  by  300,000  people.  At  the  general  election  of  1892, 
however,  only  9  Pamellites — the  section  which  under  Mr  John 
Redmond  remained  staunch  to  his  memoiy — were  returned 
to  parliament. 

The  "Pamellite  split,"  as  it  was  called,  proved  fatal  to 
the  cause  of  Home  Rule,  for  the  Nationalist  party  broke  up 
into  factions.  No  one  of  the  sectional  leaders  commanded 
general  confidence,  and  personal  rivalries  were  of  the  bitterest 
kind.  An  important  result  of  these  quarrels  was  to  iXxxp  the 
supply  of  American  money,  without  which  neither  the  Land 
League  nor  the  Home  Rule  agitation  could  have  been  worked. 
The  Unionist  party  had  adopted  a  policy  of  local  government 
for  Ireland  while  opposing  legislative  independence,  and  a  bill 
was  introduced  into  the  House  of  Commons  by  Mr  Balfour 
in  February  1892.  The  principle  was  affinned  by  a  great 
majority,  but  the  measure  could  not  then  be  proceeded  with. 
At  the  general  election  in  July  the  Gladstonians  and  Nationalists 
together  obtained  a  majority  of  40  over  Conservatives  and 
Liberal  Unionists.  Lord  Salisbury  resigned  in  August,  and 
was  succeeded  by  Gladstone,  with  Lord  Houghton  (afterwards 
earl  of  Crewe)  as  lord-lieutenant  and  Mr  John  Morley  as  chief 
secretary.  The  Crimes  Act,  which  had  already  been  relaxed, 
was  altogether  suspended,  and  the  proclamation  declaring  the 
National  League  illegal  was  revoked.  The  lord-lieutenant, 
on  taking  up  his  quarter^  in  Dublin,  refused  a  loyal  address 
because  of  its  Unionist  tone;  and  in  October  the  government 
issued  a  commission,  with  Mr  Justice  Mathew  as  chairman, 
which  had  the  restoration  of  the  evicted  tenants  as  its  avowed 
object.  Two  of  the  conmiissioners  very  shortly  resigned,  and 
the  whole  inquiry  became  somewhat  farcical.  It  was  given 
in  evidence  that  out  of  £234,431  collected  under  the  plan  of 
campaign  Only  j^x 25,000  had  been  given  to  evicted  tenant*. 


In  February  1893,  osl  the  ^>plicatioii  of  the  abcriff  of  Kerr, 
an  order  from  Dublin  Castle,  rdusing  protection,  was  praiairfi^d 
ill^al  in  the  Queen's  Bench,  and  ptraaos  issuing  it  were  dedaxed 
liaUe  to  criminal  |»osecution.  In  the  sanoe  montli  CA^asLux 
introduced  his  seonid  Home  Rule  Bill,  which  pix>-  ^^ 
posed  to  retain  80  Irish  members  in  the  impcriaj  ammu. 
parliament  instead  of  103,  but  they  were  not  to  vote 
on  any  proceedings  expttaHy  confined  to  Great  Britain.  Qa 
the  8th  of  April  x886  he  had  told  the  House  of  Omiiiioc&  1!j: 
it  "passed  the  wit  of  man"  to  draw  a  practical  daliac*:^a 
between  imperial  and  n(m-impeiial  affairs.  On  the  acth  ci  J-? 
x888  he  informed  the  same  assembly  that  there  was  im  di^cul) 
in  doing  so.  It  had  become  evident,  in  the  meantime,  to  si&rbc;- 
less  Englishmen  that  the  exclusion  of  the  Irish  membcn  -mc-^i 
mean  virtual  separation.  The  plan  now  proposed  met  «/3 
no  greater  favour,  for  a  good  numy  Fjigiish  Home  Rulets  ^: 
been  mainly  actuated  all  akmg  by  the  wish  to  get  the  Ir.sh 
members  out  of  their  way.  The  financial  provisioBS  of  *^t 
bill  were  objected  to  by  the  Nationalists  as  tmding  to  keq» 
Ireland  in  bondage. 

During  the  year  1893  a  vast  number  of  Unkmia  mceiirrs 
were  held  throughout  Irdand,  the  most  resaarkahie  bci=f 
the  great  Ulster  convention  in  Belfast,  and  that  of  the  thm 
other  provinces  in  DuUin,  <m  the  X4th  and  ijzd  of  J«ae.  O: 
the  22nd  of  April  1893,  the  day  after  the  aecood  reacbsf  .f 
the  billy  the  Albert  Hall  in  London  was  filled  by  eathcsiasi.: 
Unionist  delegates  from  all  parts  of  Ireland.  Next  day  lU 
visitors  were  entertained  by  Lord  Salsbury  at  Halfirid.  i^ 
duke  of  Devonshire,  Mr  Balfour,  Mr  Goschen  nod  Mr  Chamber- 
lain being  present.  Betweoi  the  second  reading  and  the  tkird 
on  xst  September  the  government  majority  fefl  from  43  to  34. 
A  great  {nrt  of  the  bill  was  closured  by  what  was  kiBorwB  as  *Jbt 
device  of  the  "  gag  "  without  discussion,  although  k  oocsp«d 
the  House  of  Commons  altogether  eighty-two  nights.  It  mh 
thrown  out  by  the  Lords  by  419  to  41,  and  the  cocntij  cs- 
doubtedly  acquiesced  in  their  action.  On  the  jrd  off  Marc^ 
1894  Gladstone  resigned,  and  Lord  Rosdwry  (f.v.)  hrr.gr 
prime  minister.  A  biU  to  repeal  the  Crimes  Act  off  1887  vis 
read  a  second  time  in  the  Commons  by  60,  Imt  went  no  fxnl>er. 
A  committee  on  the  Irish  Land  Acts  was  closured  at  the  csd  zi 
July  by  the  casting  vote  of  the  chairman,  Mr  Moriey.  iri 
the  minority  refused  to  join  in  the  repwt.  The  bsD  to  tea  -r 
the  evicted  tenants,  which  xfesulted  from  the  Mathew  C:r- 
mission,  was  rejected  in  the  Lords  by  249  to  30.  In  Mart^ 
X895  Mr  Moriey  introduced  a  Land  BiD,  but  the  sovcrcaer: 
majority  continued  to  dwindle.  Another  Crimes  Acs  Repri. 
Bill  passed  the  second  reading  in  May  by  only  222  to  ao&  I2 
July,  however,  the  government  were  defeated  on  the  qaes^-ca 
of  the  supply  of  snull-arms  ammunition.  A  general  dKtca 
followed,  which  resulted  in  a  Unionist  majority  off  xja.  T-x 
Liberal  Unionists,  whose  extinction  had  once  beca  so  r:«- 
fidently  foretold,  had  increased  from  46  to  71,  and  the  Parzc£  :& 
in  spite  of  the  most  violent  clerical  oppositioii.  from  9  tc  iz 
Lord  Cadogan  became  lord-lieutenant  of  Ireland,  and  If  r  Cr^ . 
Balfour — who  announced  a  policy  of  "killing  Home  Rfile  t^ 
kindness  " — chief  secretary. 

In  the  session  of  X896  a  new  Land  Act  wai 
statute-book.  The  general  effect  was  to  decide 
points  in  favour  of  the  tnants,  and  to  repeal  the 
exceptions  made  by  former  acts  in  the  landkMtTs 
favour.  Dairy  farms,  to  mention  only  a  few  of  the 
most  important  points  which  haA  been  hitherto 
were  admitted  within  the  scope  of  the  Land  Acts,  and  Ji^xy 
pastoral  holdings  of  between  £50  and  £100  were  for  the  i*sr 
time  induded.  A  presumption  of  law  in  the  tenastH  izv-.' 
was  created  as  to  improvements  made  since  1850L  Ihc  «=*  ~ 
clause  introduced  the  principle  of  compulsory  sale  to  the  tf-a-  ^ 
of  estates  in  the  hands  <^  recovers.  The  tendency  of  :^4 
proviaon  to  lower  the  value  of  aS  piupcrty  was  partly,  bci  ■'  *  • 
partly,  neutralized  by  the  firmness  of  the  land  jodge.  Tx 
landlords  of  Ireland,  who  had  made  so  many  saczxfcs  s=^ 
worked  so  hard  to  return  Lord  Salisbuiy  to  power,  fch 
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the  measure  was  hardly  what  they  had  a  ri^t  to  expect  from 
a  Unionist  administration.  In  their  opinion  it  imsettled  the 
agricultural  mind,  and  encouraged  judicial  tenants  to  go  to 
law  at  the  expiration  of  the  first  fifteen  years'  term  instead  of 
bargaining  amicably  with  their  landlords. 

In  the  autumn  of  this  year  was  publishea  the  report  of  the 
royal  commission  on  the  financial  relations  between  England 
-rf-f  *°^  Ireland.  Mr  Hugh  C.  E.  Childers  was  the  original 
niiioat.  chairman  of  this  commission,  which  was  appointed 
in  1894  with  the  object  of  determining  the  fiscal 
contribution  of  Ireland  under  Home  Rule,  and  after  his  death 
in  X896  The  O'Conor  Don  presided.  The  report — or  rather 
the  collection  of  minority  reports — gave  some  countenance 
to  those  who  held  that  Ireland  was  overtaxed,  and  there  was 
a  strong  agitation  on  the  subject,  in  which  some  Irish  Unioxusts 
joi  led  without  perceiving  the  danger  of  treating  the  two  islands 
as  "separate  entities."  No  individual  Irishman  was  taxed 
on  a  higher  scale  than  any  corresponding dlizen  of  Great  Britain. 
No  tax,  either  on  commodities  or  property,  was  higher  in  Ireland 
Lhan  in  England.  The  alleged  grievance  was,  however,  ex- 
ploited to  the  utmost  extent  by  the  Nationalist  party.  In 
t8^  a  royal  commission,  with  Sir  Edward  Fiy  as  chair- 
man, was  appointed  to  inquire  into  the  operation  of  the  Land 
^cts.  Voluminous  evidence  was  taken  in  different  parts  of 
Ireland,  and  the  commissioners  reported  in  the  following 
(rear.  The  methods  and  procedure  of  the  Land  Conunission 
irere  much  criticized,  and  many  recommendations  were  made, 
t>ut  no  legislation  followed.  This  inquiry  proved,  what 
few  in  Ireland  doubted,  that  the  prices  paid  for  occupancy 
interest  or  tenant  right  increased  as  the  landlord's  rent  was 
nit  down. 

The  session  of  1898  was  largely  occupied  with  the  discussion 
>f  a  bill  to  establish  county  and  district  councils  on  the  lines 
local  ^^  ^^^  English  Act  of  1888.  The  fiscal  jurisdiction 
lormn'  of  grand  juries,  which  had  lasted  for  more  than  two 
meat  Ad  centuries  and  a  half,  was  entirely  swept  away.  Local 
'*•*•  government  for  Irdan^^  had  always  been  part  of 

:he  Unionist  programme,  and  the  vote  on  the  abortive  bill 
)f  1892  had  committed  parliament  to  legislation.  It  may, 
nevertheless,  be  doubted  whether  enough  attention  was  paid 
o  the  local  peculiarities  of  Ireland,  and  whether  English  pre- 
:edcnts  were  not  too  closely  followed.  In  Ireland  the  poor- 
'ate  used  to  be  divided  between  landlord  and  tenant,  except 
>n  holdings  valued  at  £4  and  under,  in  which  the  landlord  paid 
he  whole.  Councils  elected  by  small  farmers  were  evidently 
in  fit  to  impose  taxes  so  assessed.  The  poor-rate  and  the  county 
ress,  which  latter  was  mostly  paid  by  the  tenanU,  were  con- 
solidated, and  an  agricultural  grant  of  £730,000  was  voted  by 
>arnament  in  order  to  relieve  both  parties.  The  consolidated 
•ate  was  now  paid  by  the  occupier,  who  would  profit  by  economy 
ind  lose  by  extravagance.  The  towns  gained  nothing  by 
he  agricultural  grant,  but  union  rating  was  established  for 
he  first  time.  The  net  result  of  the  county  council  elections 
n  the  spring  of  1899  was  to  displace,  except  in  some  northern 
rountics,  neariy  all  the  men  who  had  hitherto  done  the  local 
>usiness.  Nationalist  pledges  were  exacted,  and  long  service 
LS  a  grand  juror  was  an  almost  certain  bar  to  election.  The 
rish  gentry,  long  excluded,  as  landlords  and  Unionists,  from 
)olitical  hfe,  now  felt  to  a  great  extent  that  they  had  no  field 
or  activity  in  local  affairs.  The  new  councils  very  generally 
>assed  resolutions  of  sympathy  with  the  Boers  in  the  South 
Vfrican  war.  The  one  most  often  adopted,  though  sometimes 
ejected  as  too  mild,  was  that  of  the  Limerick  corporation, 
loping  "  that  it  may  end  in  another  Majuba  Hill."  Efforts 
10!  wholly  unsuccessful  were  made  to  hinder  recruiting  in  Ireland. 
ind  e-v^ry  reverse  or  repulse  of  British  arms  was  greeted  with 
Vaiicnalist  applause. 

The  scheme  for  a  Roman  Catholic  University— of  which 
Hr  Arthur  Balfour,  speaking  for  himself  and  not  for  the  govern- 
ncnt,  made  himself  a  prominent  champion — was  much  can- 
rasscd  in  1899.  but  it  came  to  nothing.  It  had  not  been  forgotten 
bat  this  question  wrecked  the  Liberal  party  in  1874. 


The  chief  Irish '  measure  of  '1899  was  an  Agrictxitural  and 
Technical  Instruction  Act,  which  established  a  new  depart- 
ment (see  the  section  Economics  above)  with  the 
chief  secretary  at  its  head  and  an  elaborate  system  ^j^Zf^ 
of  local  committees.  Considerable  funds  were  made  aSum, 
available,  and  Mr  (afterwards  Sir)  Horace  Plunkett, 
who  as  an  independent  Conservative  member  had  been  active 
in  promoting  associations  for  the  improvement  of  Irish  methods 
in  this  direction,  became  the  first  vice-president.  The  new 
county  councils  were  generally  induced  to  further  attempts 
at  technical  instruction  and  to  assist  them  out  of  the  rates, 
but  progress  in  this  direction  was  necessarily  slow  in  a  country 
where  organized  industries  have  hitherto  been  so  few.  In 
agriculture,  and  especially  in  cattle-breeding,  improvement 
was.  formerly  due  mainly  to  the  landlords,  who  had  now  been 
deprived  by  law  of  much  of  their  power.  The  gap  has  been  partly 
filled  by  the  new  department,  and  a  good  deal  has  been  done. 
Some  experience  has  been  gained  not  only  through  the  voluntary 
associations  promoted  by  Sir  H.  Plunkett,  but  also  from  the 
Congested  Districts  Board  founded  under  the  Land  Purchase 
Act  of  2891.  This  board  has  powerwithin  the  districts  affected 
by  it  to  foster  agriculture  and  fisheries,  to  enlarge  holdings, 
and  to  buy  and  hold  land.  In  March  1899  it  had  from  first 
to  last  laid  out  a  little  more  than  half  a  million.  Th^  principal 
source  of  income  was  a  charge  of  £41,350  a  year  upon  the  Irish 
Church  surplus,  but  the  establishment  expenses  were  paid  by 
parliament. 

At  the  opening  of  the  session  in  January  "1900  there 'was 
a  formal  reconciliation  of  the  Dillonite,  Healyite,  and  Red- 
mondite  or  Pamellite  factions.  It  was  evident  ^_^ 
from  the  speeches  made  on  the  occasion  that  there 
was  not  much  cordiality  between  the  various  leaders,  but 
the  outward  solidarity  of  the  party  was  calculated  to  bring 
in  renewed  subscriptions  both  at  home  and  from  America. 
It  was  publicly  agreed  that  England's  difficulty  in  South  Africa 
was  Ireland's  opportunity,  and  that  all  should  abstain  froth 
supporting  an  amendment  to  the  address  which  admitted, 
that  the  war  would  have  to  be  fought  out.  Mr  John  Redmond 
was  chosen  chairman,  and  the  alliance  of  Nationalists  and 
Gladstonian  Liberals  was  dissolved.  The  United  Irish  League, 
founded  in  Mayo  in  1898  by  Mr  William  O'Brien,  had  recently 
become  a  sort  of  rival  to  the  parliamentary  party,  its  avowed 
object  being  to  break  up  the  great  grass  farms,  and  its  methods 
resembling  those  of  the  old  Land  League. 

The  most  striking  event,  however,  in  Ireland  in  the  earUer 
part  of  1 900  was  Qaeen  Victoria's  visit.  Touched  by  the  gallantry 
of  the  Irish  regiments  in  South  Africa,  and  moved  to  some  extent, 
no  doubt,  by  the  presence  of  the  duke  of  Connaught  in  Dublin 
as  commander-in-chief,  the  queen  determined  in  April  to  make 
up  for  the  loss  of  her  usual  spring  holiday  abroad  by  paying 
a  visit  to  Ireland.  The  last  time  the  queen  had  been  in  Dublin 
was  in  x86i  with  the  Prince  Consort.  Since  then,  besides  the 
visit  of  the  prince  and  princess  of  Wales  in  1885,  Prince  Albert 
Victor  and  Prince  George  of  Wales  had  visited  Ireland  in  1887, 
and  the  duke  and  duchess  of  York  (afterwards  prince  and 
princess  of  Wales)  in  1897;  but  the  lack  of  any  permanent 
royal  residence  and  the  long-continued  absence  of  the  sovereign 
in  person  had  aroused  repeated  comment.  Directly  the  an- 
nouncement of  the  queen's  intention  was  made  the  greatest 
public  interest  was  taken  in  the  project.  Shortly  before  St 
Patrick's  Day  the  queen  issued  an  order  which  intensified  this 
interest,  that  Irish  soldiers  might  in  future  wear  a  sprig  of 
shamrock  in  their  headgear  on  this  natiopal  festival.  For 
some  years  past  the  "  wearing  of  the  green  "  had  been  regarded 
by  the  army  authorities  as  improper,  and  friction  had  con- 
sequently occurred,  but  the  queen's  order  put  an  end  in  a 
graceful  manner  to  what  had  formerly  been  a  grievance.  The 
result  was  that  St  Patrick's  Day  was  celebrated  in  London  and 
throughout  the  empire  as  it  never  had  been  before,  and  when 
the  queen  went  over  to  Dublin  at  the  beginning  of  April  she 
was  received  with  the  greatest  enthusiasm. 

The  general  election  later  in  the  year  made  00  practical 
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difference  in  tlie  strength  d  parties,  bat  Mr  George  Wyndham 
took  Mr  Gerald  Balfour's  {dace  as  chief  secretary,  without  a 
seat  in  the  Cabinet.  Both  before  and  after  the  elation  the 
United  Irish  League  steadily  advanced,  fresh  branches  con- 
tinually springing  up. 

•  The  visit  of  Mr  Redmond  and  others  to  America  in  1901 
was  not  believed  to  have  brought  in  much  money,  and  the 
activity  of  the  League  was  more  or  less  restrained 
by  want  of  funds.  Boycotting,  however,  became 
rife,  especially  in  SUgo,  and  {Mud  agents  also  pro- 
moted an  agitation  against  grass  farms  in  Tlpperary,  Clare 
and  other  southern  counties.  In  Roscommon  there  was  a 
strike  against  rent,  especially  on  the  property  of  Lord  De  Freyne. 
This  was  due  to  the  action  of  the  Congested  Districts  Board  in 
buying  the  Dillon  estate  and  reducing  all  the  rents  without 
consulting  the  effect  upon  others.  It  was  argued  that  no  one 
else's  tenants  could  be  expected  to  pay  more.  Some  pro- 
secutioia  were  undertaken,  but  the  government  was  much 
criticized  for  not  using  the  special  provisions  of  the  Crimes 
Act;  and  in  April  190a  certain  counties  were  "proclaimed" 
under  it.  In  February  rQoa  Lord  Rosebery  definitely  repudiated 
Home  Rule,  and  steps  to  oppose  his  followers  were  at  once 
taken  among  Irish  voters  in  English  constituencies. 
\  Lord  Cadogan  resigned  the  viccn^alty  in  July  rgoa,  and 
was  succeeded  by  Lord  Dudley.  In  November  Sir  Antony 
Macdonnell  (b.  1844),  a  member  of  the  Indian  Council,  became 
under-secretary  to  the  lord-lieutenant.  During  a  long  and 
successful  career  in  India  (X865-Z90X)  Sir  Antony  had  never 
concealed  his  Nationalist  proclivities,  but  his  appointment, 
about  the  form  of  which  there  was  nothing  peculiar,  was  favoured 
by  Lord  Lansdowne  and  Lord  George  Hamilton,  and  ultimately 
sanctioned  by  Mr  Balfour,  who  had  been  prime  minister  since 
Lord  Salisbury's  resignation  in  July.  About  the  same  time 
a  conference  took  place  in  Dublin  between  certain  landlords 
and  some  members  of  the  Nationalist  party,  of  whom  Mr  W. 
O'Brien  was  the  most  conspicuous.  Lord  Dunraven  presided, 
and  it  was  agreed  to  recommend  a  great  extension  of  the  Land 
Purchase  system  with  a  view  to  give  the  vendor  as  good  an 
income  as  before,  while  decreasing  the  tenants'  annual  burdeiL 
This  was  attempted  in  Mr  Wyndham's  Land  Purchase  Act 
of  1903,  which  gave  the  tenants  a  material  reduction,  a  bonus 
of  X3%  on  the  purchase-money  being  granted  to  vendors 
from  funds  provided  by  parliament.  A  judicial  decision  made 
it  doubtful  whether  this  percentage  became  the  private  property 
of  tenants  for  life  on  settled  estates,  but  a  further  act  passed 
in  1904  answered  the  question  in  the  affirmative.  After  this 
the  sale  of  estates  proceeded  rapidly.  In  March  1903  was 
published  the  report  of  the  Royal  Commission  on  Irish  University 
Education  appointed  two  years  before  with  Lord  Robertson 
as  chairman.  Trinity  College,  Dublin,  being  excluded  from 
the  inquiry.  The  report,  which  was  not  really  unanimous, 
was  of  little  value  as  a  basis  for  legislation.  It  recommended 
an  examining  university  with  the  Queen's  Colleges  at  Belfast, 
Cork  and  Galway,  and  with  a  new  and  well-endowed  Roman 
Catholic  college  In  Dublin. 

In  August  was  formed  the  Irish  Reform  Association  out  of 
the  wreckage  of  the  late  Land  Conference  and  under  Lord 
Dunravcn's  presidency,  and  it  was  seen  that  Sir 
A.  Macdonnell  took  a  great  interest  in  the  proceedings. 
Besides  tran^erring  private  bill  legislation  to  Dublin 
*'*''  on  the  Scottish  plan,  to  which  no  one  in  Ireland 

objected,  it  was  proposed  to  hand  over  the  internal  expenditure 
of  Ireland  to  a  financial  council  consisting  half  of  nominated 
and  half  of  elected  members,  and  to  give  an  Irish  assembly 
the  initiative  in  public  Irish  bills.  This  policy,  which  was 
called  Devolution,  found  little  support  anywhere,  and  was 
ultimately  repudiated  both  by  Mr  Wyndham  and  by  Mr  Balfour. 
But  a  difficult  parliamentary  crisis,  caused  by  Irish  Unionist 
suspicions  on  the  subject,  was  only  temporarily  overcome 
by  Mr  Wyndham's  resignation  in  March  1905.  Mr  Walter 
Long  succeeded  him.  One  of  the  chief  questions  at  issue  was 
the  position  actually  occupied  by  Sir  Antony  Macdonnell.   The 
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new  chief  secretary,  while  abstaining  from  displarfug  the  odcr- 
secretary,  whose  encouragement  of  **  devohitian  *  had  caiaci 
conaderable  conunotion  ammtg  Umooisls,  anaooDced  tkn 
he  considered  him  as  on  the  footing  of  an  oitfinazy  and  ssb^ 
ordinate  dvil  servant,  but  Mr  Wyndham  had  said  that  he  «is 
**  invited  by  me  rather  as  a  coUeagoe  than  as  a  nKse  nad^- 
secretary  to  register  my  will,"  and  Lord  lansdowne  that  he 
*'  could  scarcely  expect  to  be  bound  by  the  narrow  nks  d 
routine  which  are  applicable  to  an  orcfinary  mrmtwr  cf  zhe 
dvQ  service."  While  Mr  Long  remained  in  office  no  fcnber 
complicatk>n  arose,  but  in  1906  (Sir  A.  Maodoonell  bessg  r^ 
tained  in  office  by  the  liberal  government)  his  Nafiori  g 


leanings  again  became  prominent,  and  the  rcsponsibSily  ci  *-be 
Unionist  government  in  introducing  him  into  the  Irish  ailz&Iri&- 
tration  became  a  matter  ol  considerable  heait-fanrDing  accq( 
the  Unionist  party. 

Mr  Balfour  resigned  in  December  1905  and  was  saccerdni 
by  Sir  Henry  Campbell-Bannaman,  Lord  Abodcea  becooc^i 
Icnrd-lieutenant  for  the  aeomd  time,  with  Mr  James  Bryoe  ss 
chief  secretary.  The  general  dection  at  the  *m*j«"'"ib  <rf  S9a6 
was  disastrous  to  the  Unionist  party,  and  the  libcxal  pjvo 
ment  secured  an  enormous  majority.  Mr  Walter  Long,  o- 
seated  at  Bristol,  had  made  hinosdf  very  r«r*»'*«-  amoisf  Irs^ 
Unionists,  and  a  seat  was  found  him  in  thie  ooasxkneBcr  Ci' 
South  Dublin.  Speaking  in  August  1906  he  raised  anew  rkr 
Macdoimell  question  and  demanded  the  prododiaB  of  a^ 
correspondence  connected  with  the  nnder-aecictary's  appon- 
ment.  Sir  A.  Macdonnell  at  once  admitted  throggh  the  ■rv^ 
p^)ers  that  he  had  in  his  possession  letters  (noaowzed  to  bt 
"embarrassing"  to  the  Unionist  leaders)  which  he  e.^ 
publish  at  his  own  disaetkm;  and  the  discnssion  as  to  br« 
far  his  ^;>pointment  by  Mr  Wyndham  had  pccjwdiced  ist 
Unionist  cause  was  reopened  in  public  with  mncli  liiaeifc>.ii 
in  view  of  the  antidpation  of  further  steps  in  the  B.rt 
Rule  direction  by  the  liberal  ministry.  In  rgoS  Sir  Ac-  '^ 
resigned  and  was  created  a  peer  as  Baron  MacdonaeB.  Sl*  : 
after  tlw  change  of  government  in  1906  a  royal  <Mmajsfi.cz. 
with  ex-Lord  Justice  Fry  as  chairman,  was  appointed  to  iB-*e- 
tigate  the  condition  of  Trinity  College,  DubJin, 
under  Lord  Dudley  to  inquire  into  the  question  of  the 
districts. 

Mr  Bryoe  being  appointed  ambassador  to 
Mr  Birrell  faced  the  session  of  r907  as  chief  seactaxy.  Be  *:* 
he  left  office  Mr  Bryce  publidy  sketched  a  Kltriae  oi  his  rwz 
for  remodelling  Irish  University  Education,  bot  his  aJrrt 
was  quietly  put  on  the  shelf  by  hb  successor  and  leuiwd  »-■»> 
universal  condemnation.  Mr  Binell  began  by  iatrad^^^f 
a  bill  for  the  establishment  of  an  Irish  Councfl,  wrhkh  wc^r 
have  given  the  Home  Rulers  considerable  Irverase,  bat,  ts>  'It 
surprise  of  the  English  Liberals,  it  was  sonunarily 
Nationalist  convention  in  Dublin,  and  was  forthwith 
The  extreme  party  of  Sinn  Fein  ("  oursdves  alone  ")  «cr  a^ 
it  because  of  the  power  it  gave  to  the  gan 
and  the  Roman  Catholic  dergy  becaise  it  invcdved  local  cc^  rJ 
of  primary  education,  which  would  have  imperilled  their  ppu-  .^ 
as  managers.  An  Evicted  Tenants  BiU  was  however  p^»s-j 
at  the  end  of  the  session,  which  gave  the  Estates  CoaausBonc's 
unprecedented  powers  to  take  land  compolsorily.  In  the  L-*: 
summer  and  autumn,  agitation  in  Ireland  (led  by  Mx  G?rv' 
M.P.)  took  the  form  of  driving  cattle  off  laise  grass  farr^  1. 
part  of  a  campaign  against  what  was  known  as  ****^^'^ 
This  reckless  and  lawless  practice  extended  to 
but  was  worst  in  Galway  and  Roscommon, 
was  determined  not  to  use  the  Crimes  Act,  and  the 
that  offenders  nearly  always  weia  unpunished 
magistrates  being  often  swamped  by  the  chairmen  id  ds:-" 
councils  who  were  ex  oficio  justices  under  the  act  of  i$o«> 

The  general  election  of  1910  placed  the  Liberal  and  Ir.*.-  < 
parties  in  a  position  of  almost  exact  equality  in  the  R':-< 
of  Commons,  and  it  was  at  once  evident  that  the  Kaiuea  -> 
under  Mr  Redmond's  leadership  would  hold  the  takr^r  - 
power  and  contrd  the  fortuiKS  of  Mi  AsquxLh*s  go\-tiss.7i 
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A  snaO  body  of  "  independent  Nationalists,"  kd  by  Mr  William 
O'Brien  and  Mr  T.  M.  Heily,  voiced  the  (eneral  dislike  in  Ireland 
of  the  Budget  of  1909,  the  rejection  of  which  by  the  House  of 
Lords  had  precipitated  the  dissolution  of  parliament.  But 
although  this  band  of  free-lances  was  a  menace  to  Mr  Redmond's 
authority  and  to  the  soUdarity  of  the  *'  pledge-bound"  Irish 
parliamentary  party,  the  two  sections  did  not  differ  in  their 
desire  to  get  rid  of  the  **  veto  "  of  the  House  of  Lords,  which 
they  recognized  as  the  standing  obstacle  to  Home  Rde,  and 
which  it  was  the  avowed  policy  of  the  government  to  abolish. 

BiBiiocaAraT.— Ancieot:  The  Annals  cf  Iht  Four  MasUrs^ 
ed.  J.  O'Donovan  (1851),  compiled  in  Donegal  under  Charjes  I., 
I^ves  a  oontinuoua  account  of  Celtic  Ireland  down  to  1616.  The 
independent  Annals  of  Lou^k  C^  (Rolls  aeries)  end  with  isoa  The 
Toponapjkia  and  Exfugnaho  of  Giraldus  Cambrensb  (Rolb  aeries) 
are  cnieRv  valuable  tor  his  account  of  the  Anglo-Nomun  invaders 
and  (or  descriptions  of  the  country.  Sir  J:  T.  Gilbert's  Viceroys  of 
Ireland  (Dublin,  1865)  gives  a  connected  view  of  the  feudal  establish- 
ment to  the  accesaioo  of  Henry  VIII.  The  Calendar  ef  Documents 
rdatiHg  to  Ireland  in  the  Public  Record  Oflke  extends  from  1 17 1  to 


Dcnclini  and  Grace  have  been  printed  bythe  Iiiih  Archacologicai 
Society  and  the  Celtic  Society. 

For  the  16th  century  tee  volumes  ii.  and  lit  of  the  PrhOad  State 
Papers  (1834),  and  the  Calendars  of  Slate  Papers,  Ireland,  including 
chat  of  the  CirewMSS.  1^15  to  1603.  ^ee  also  Richard  Stanihurst^ 
Chronicle,  continued  by  John  Hooker,  which  a  included  in  Holin- 
shed'f  CkronicUs;  E.  Spenser.  View  of  the  State  of  Ireland,  edited  ^ 
H.  Moriey  (1890);  Fynes  Morysoo.  History  ef  Ireland  (1735); 
Thomas  Stafford,  Paeata  Hibemia  (1810};  and  R.  Bagwell,  Inland 
under  the  Tudors  (1885-1890). 

For  the  I7th  century  sec  the  Calendars  of  Irisk  Slate  Papers, 
rdoj-td&s  (Dublin.  177a);  Strafford  LetterSj  edited  by  W.  Knowler 
(1739):  Thomas  Carte.  Life  of  Ormonde  (I73S-I736),  and  Ormonde 
Papers  (1739);  Roger  Boyle,  eari  of  Orrefv,  State  iMtors  (1743): 
the  Contemporary  History  of  Affairs  in  Ireland,  i6At'i6f2  (1879- 
iHHo),  and  History  ef  the  Iruk  ConfedenOion  and  Ike  War  m  Ireland. 
1641- t64Q  (1882-1891),  both  edited  by  Sir  I.  T.  Gilbert;  Edmund 
Ludlow's  Memoirs,  edited  by  C  H.  Firth  (189a):  the  Memoirs  of 
James  Touchet.  eari  of  Castlehaven  (1815):  and  Crumwetrs  Letters 
c  nd  Speeches,  edited  by  T.  Cariyle  (1904).  See  also  J.  P.  Prendergast, 
The  Cromwellian  Settlement  of  Ireland  (1870):  Denis  Murphy, 
Cromwell  in  Ireland  (1885);  M.  A.  Hickson,  Ireland  in  Ike  lytk 
Century  (i88a):  Sir  John  Temple.  History  of  the  Irisk  Xebellion 
(1 81a);   P.   Walsh.  History  of  Ike  Remonstranu  (1674);  George 


History  ^England,  1603-1656.  Further  writmgs  which  may  be 
consulted  are:  Tke  Embassy  in  Ireland  of  Rinueeini,  1645-1649, 
tranjJated  from  the  Italian  by  A.  Huttoo  (1873):  Sir  William 
Pet  ty '•  Down  Sumy,  edited  by  T.  A.  Larcom  (1851 ),  and  his  Economic 
Writings,  edited  by  C.  H.  HuU  O899):  Charles  O'Kelly's  Macariae 
Excidinm,  edited  by  J.  C.  O'Callaghan  (1850):  and  A  JacokiU 
Narrative  of  the  War  m  Irtland,  i68S-^i,  edited  by  Sir  J.  T.  Gilbert 
[189a). 

For  the  i8th  centuiy  f .  A.  Froude's  Engfisk  in  Ireland  and  W.  £. 
Ff.  Lccky's  History  of  EnAsnd  cover  the  whole  ground.  See  also 
he   Letters  1724-1738  of  Archbishop'  Hugh   Boulter,  edited  by 


3.  Faulkner  (1770):  the  Works  of  Dean  Swift;  John  Campbell's 
Pkilosopkicat  Survey  of  Ireland  (1778);  Arthur  Young's  Tour  in 
Ireland  (1780):  Henry  Grattan's  Life  «/  tke  Rigkt  Hon.  Henry 


7 rattan  (1830-1846):  the  Correspondence ct  the  Marquess  Comwallis, 
vJited  by  C  Ross  (1859);  Wolfe  Tone's  Autokiograpky,  edited  by 
I.  B.  O'Brien  (1693);  and  R.  R.  Madden'a  Umitod  Iriskmou  (184a- 
846). 

For  the  19th  and  the  beginning  of  the  30th  century  see  the 
\nnual  Register;  R.  M.  Martin.  Imand  before  and  after  tke  Union 
I H48) :  Sir  T.  Wyae.  Historical  SkeUk  of  Ike  late  Catkolic  Association 
1829):  G.  L.  Smyth,  Ireland,  Historical  and  Statistical  (1844- 
849):  Sir  C.  E.  Tfevdyan,  Tke  Irisk  Crisis  (1880);  N.  W.  Scmor. 
'ournals,  ConoersaUons  and  Essays  relating  to  Irdand  (1868); 
ir  G.  C.  Lewis,  On  Local  Disturbances  in  Ireland  and  on  tke  Irisk 
'hurck  Question  (1836);  John  Moriey,  Ufe  of  W.  E.  Gladstone: 
xtrd  Ficamaurice,  Life  </  Lord  Granirille  (1905);  and  R.  Barry 
rnricn.  Ufe  of  Pamett  (1896).  Other  authorities  are  Isaac  Butt. 
riik  Federalism  (1870);  H.  O.  AmoM-Forftter,  7^  TnUk  about 
\s  Land  League  (i8St);  A.  V.  Dicey.  England's  Cflte  against  Home 
ule  (1886):  W.  E.  Gladstone.  History  of  an  /Jd^(i886).  and  a 
f  ply  to  this  by  J.  E.  Webb  entitled  Tke  Queen's  Enemies  in  America 
tH86)rand  Mrs  E.  Lynn  Linton,  About  Ireland  (1800).  See  also 
>c  Report  of  tke  Pamell  Spuial  Commission  Uw):  the  Report 
r  the  Bcssborough  CommisMon  (t88i),  of  the  Rkhmond  Com- 
itMioo  (188 1 ).  of  the  Cowper  Coounission  (i867),andof  the  Blathew 


Commission  (1893),  and  the  Report  el  the  Congested 
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or  the  church  in  Ireland  see:  Henry_ Cotton,  FasU  ercletiae 
kibemicae 


Vetera  Monumenta  (Rome.*  1864)  contains  documents  concerning 
the  medieval  church,  and  there  are  nuny  others  in  Usshcr's  Works, 
and  for  a  later  period  in  Cardinal  Moran's  Spicilegium  Ossoriense 
(1874-1884).  1^  Works  el  Sir  lames  Ware,  edited  by  Walter 
Hams,  are  generally  useful,  and  Alice  Sb  Green**  Tke  Making  </ 
Ireland  and  its  Undoing  (1908),  although  written  from  a  partisan 
standpoint,  may  also  be  consulted.  (R.  Ba.) 


IRELAND,  CHURCH  OF.  The  andent' Church  of  Ireland 
(described  in  the  Irish  Church  Act  2869  by  this  iu  historic 
title)  has  a  long  and  chequered  histoiy,  which  it  will  be  interest- 
ing to  trace  in  outline.  The  beginnings  of  Christianity  in 
Ireland  are  difficult  to  trace,  but  there  is  no  doubt  that  the  first 
Christian  missionary  whose  laboum  were  crowned  with  any 
considerable  success  was  Patrick  (S.  c.  450),  who  has  always 
been  reckoned  the  patron  saint  of  the  country.  For  six  centuries 
the  Church  of  which  he  was  the  founder  occupied  a  remarkable 
position  in  Western  Christendom.  Ireland,  in  virtue  at  once 
of  its  geographical  situation  and  of  the  spirit  of  its  people,  iTas 
less  affected  than  other  countries  by  the  movements  ct  European 
thought;  and  thus  its  devek>pment,  social  and  religious,  was 
largely  independent  of  foreign  inJBuenccs,  whether  Roman 
or  English.  In  full  commtmion  with  the  Latin  Church,  the 
Irish  long  preserved  many  peculiarities,  such  as  their  monastic 
system  and  the  date  at  whkh  Easter  was  kept,  which  distinguished 
them  in  discipline,  thou^  not  conspicuously  in  doctrine,  from 
the  Christians  of  ootmtries  more  inunedlately  under  papal 
control  (see  Iuoand:  Early  History).  The  incessant  incursions 
of  the  Danes,  who  were  the  scourge  of  the  land  for  s  period  of 
nearly  three  hundred  jrears,  prevented  the  Church  from  redeem- 
ing the  promise  of  her  infancy ;  and  at  the  date  of  the  English 
conquest  of  Ireland  (1x7a)  she  had  lost  much  of  her  andent 
zeal  and  of  her  independence.  By  this  time  she  had  come  more 
into  line  with  the  rest  of  Europe,  and  the  Synod  of  Cashel 
put  the  seal  to  s  new  policy  by  its  acknowledgment  of  the 
papal  jurisdiction  and  by  its  decrees  assimilating  the  Church* 
in  ritW  and  usages,  to  that  of  En^and.  There  was  no  thought 
of  a  bioach  of  continuity,  but  the  distinctive  features  of  Celtic 
Christianity  gradually  <Usappeared  from  this  time  onwards. 
English  hifluence  was  strong  only  in  the  region  rotmd  Dublin 
(kiiown  as  the  Pale);  and  beyond  this  district  the  Irish  were 
not  disposed  to  view  with  favour  any  ecclesiastical  reforms 
which  had  their  origin  in  the  sister  oountiy.  Thus  from  the 
days  of  Henxy  VIII.  the  Reformation  movement  was  hindered 
in  Ireland  by  natioiud  prejudice,  and  it  never  succeeded  in 
gaining  the  allegiance  of  the  Irish  people  as  a  whole.  The 
policy  which  directed  its  progress  was  bltmdering  and  stupid, 
and  reflects  little  credit  on  the  English  statesmen  who  were 
responsible  for  iL  No  attempt  was  nude  to  commend  the 
prind(des  of  the  Reformation  to  the  native  Irish  by  conciliating 
national  sentiment;  and  the  policy  which  forbade  the  transla> 
tion  of  the  Prayer  Book  Into  the  Irish  language,  and  suggested 
that  where  English  was  not  understood  Latin  might  be  used 
as  an  alternative,  was  doomed  to  failure  from  the  beginning. 
And,  In  fact,  the  reformed  diurcb  of  Ireland  is  to  thb  day  the 
chuich  of  a  small  section  only  of  the  population. 

The  Rcfbrmatkm  period  begins  with  the  passing  of  the  Irish 
Supremacy  Act  1537.  As  in  En^and,  the  changes  in  religion 
of  successive  sovereigns  alternately  checked  and  promoted 
the  progress  of  the  movement,  although  in  Irdand  the  mass 
of  the  people  were  less  deeply  affected  by  the  religious  con- 
trovenies  of  the  times  than  in  Great  Britain.  At  Mary's  ac- 
cession five  bishops  dther  abandoned,  or  were  deprived  of, 
their  sees;  but  the  Anglo-Irish  who  remained  faithful  to  the 
Reformation  were  not  subjected  to  persecution  such  as  would 
have  been  their  fate  on  the  other  side  of  the  Channel.  Again, 
under  Elisabeth,  whfle  two  bbbops  (William  Walsh  of  Meath  and 
Thomas  Leverous  of  Kildare)  were  deprived  for  open  resistance 
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to  the  new  order  of  things,  and  while  stem  ineuuies  were  tjJcen 
to  suitress  treasonable  plotting  against  the  constitution,  the 
uniform  policy  of  the  government  in  ecdeaiastical  malters  was 
one  of  toleration.  James  L  caused  the  SiQMemacy  Act  to 
be  rigorously  enfomd,  but  on  political  rather  than  <kn  religious 
grounds.  In  distant  parts  of  Ireland,  indeed,  the  unreformed 
order  of  service  was  often  used  without  interference  from  the 
secular  authority,  although  the  bishops  had  openly  accepted 
the  Act  of  Um'formity. 

The  episcopal  sucoes^on,  then,  was  unbroken  at  the  Reforma- 
tion. The  Marian  prelates  are  admitted  on  all  hands  to  have 
been  the  true  bishops  of  the  Church,  and  in  every  case  they 
were  followed  by  a  line  of-  lawful  successors*  leading  down 
to  the  present  occupants  of  the  several  sees.  The  rival  lines 
<^  Roman  Catholic  titulars  are  not  in  direct  socoessipn  to  the 
Marian  bishops,  and  cannot  be  regarded  as  continuous  with  the 
medieval  Church.  The  question  of  the  continm'ty  of  the  pre- 
Reformation  Church  with  the  Church  of  the  Celtic  period  before 
the  Anglo-Norman  conquest  of  Ireland  is  more  difficult.  Ten 
out  of  eleven  archbishops  of  Arma^  who  held  office  between 
127a  and  X439  were  consecrated  outside  Irdand,  and  there 
b  no  evidence  forthcoming  that  any  one  of  them  derived  his 
aposAf^c  succession  through  bishc^  of  the  Irish  Church.  It 
may  be  stated  with  confidence  that  the  present  Church  of  Ireland 
is  the  direct  and  le^timate  successor  c^  the  Church  of  the  X4th 
and  isth  centuries,  but  it  cannot  so  dearly  be  demonstrated 
that  any  existing  organization  is  continuous  with  the  Church 
of  St  Patrick.  In  the  reign  of  James  L  the  first  Convocation 
of  the  dexgy  was  summoned  in  Ireland,  of  which  assembly  the 
most  noUUe  aa  was  the  adoption  of  the  "Irish  Articles" 
(1615).  These  had  been  drawn  up  by  Usher,  and  were  more 
decidedly  Calvinistic  in  tone  than  the  Thirty-nine  Articles, 
which  were  not  adc^ed  as  standards  in  Ireland  until  1634, 
when  Strafford  forced  them  on  Convocation.  During  the 
Commonwealth  period  the  bisb(^>rics  which  became  vacant 
were  not  filled;  but  on  the  accession  of  Charles  II.  the  Church 
was  strengthened  by  the  translation  of  John  Bramhall  (the 
most  learned  and  aealous  of  the  prelates)  from  Derty  to  the 
primatial  see  of  Arma^,  and  the  consecratipn  of  twelve  other 
bishops,  among  whom  was  Jeremy  Taylw.  The  short  period 
during  which  the  policy  of  James  IL  prevailed  in  Ireland  was 
one  of  disaster  to  the  Church;  but  under  William  and  Maiy 
she  regained  her  former  position.  She  had  now  been  reformed 
for  more  than  100  years,  but  had  made  little  progress;  and 
the  tyrannical  provisions  of  the  Ftenal  Code  introduceid  by 
the  English  government  made  her  more  unpopular  than  ever. 
The  clergy,  finding  their  ministrations  unaoxptable  to  the 
great  mass  of  the  population,  were  tempted  to  indolence  and 
non-residence;  and  although  bri|^t  exceptioia  could  be  named, 
there  was  much  that  called  for  r^orm.  To  William  King  (1650- 
1729)*  bbhop  of  Derry,  and  subsequently  archbishc^  o(  Dublin, 
it  was  mainbr  due  that  the  work  of  the  Church  was  reorganized, 
and  the  impulse  which  he  gave  it  was  felt  all  through  the  i8th 
century.  His  ecclesiastical  influence  was  exerted  in  direct 
opposition  to  Primate  Hugh  Boulter  and  his  school,  who  aimed 
at  making  the  Established  Church  the  instrument  for  the 
promotion  of  En^ish  political  oiunions  rather  than  the  spiritual 
home  of  the  Irish  people.  In  x8oo  the  Act  of  Union  was  passed 
by  the  Legislature;  and  thenceforward,  until  Disestablishment, 
there  was  but  one  "  United  Church  of  Engjbmd  and  Ireland." 

Continuous  agitation  for  the  removal  of  Roman  Catholic 
disabilities  brought  about  in  1833  the  passing  of  the  Church 
Temporalities  Act,  one  of  the  most  important  provisions  of 
which  was  the  reduction  of  the  number  of  Irish  archbishoprics 
from  four  to  two,  and  of  bishoprics  frmn  eighteen  to  ten,  the 
funds  thus  tdeued  being  administered  1^  commissibnerB. 
In  1838  the  Tithe  Rentcharge  Act,  which  trusfened  the  pay« 
ment  of  tithes  from  the  occupiers  to  the  owners  of  land,  was 
passed,  and  thus  a  substantial  grievance  was  removed.  It 
became  increasingly  plain,  however,  as  years  passed,  that  aD 
such  measures  of  relirf  were  inadequate  to  allay  the  dissatisfac- 
tion felt  by  the  majority  of  IrishnKM  bccauK  of  the  continued 


existence  of  the  Ktfablrihfd  Chucfa.    He^  pOHtioa  had 

pledged  to  her  by  the  Act  of  Union,  and  slie 

the  hisuxical  representative  of  the  anriml  Oncck  «C  the  had, 

but  such  arguments  proved  unavaihng  in  view  off  the  vis^ 

fact  that  she  had  not  gained  the  affectioBft  «ff  the  peofle.    The 

census  of  i86x  showed  thai  out  of  a  total  population  of  s*79M67 

only  693,357  bekMiged  to  the  FntshKrihrri  Chucfa, 

being  Roman  Catholics;  and  onoe  tlua  hnd 

the  passing  of  the  Act  of 

of  time.    Introduced  by  Mr  Gladstone,  nnd 

it  became  law  on  the  xst  of  January  1871. 

The  Church  was  thus  suddenly  thrown  on  he 
and  fyi|fd  on  to  >y«rgiiwij*  her  »irri^«i»«»s«-»i 
as  to  make  provision  for  the  mainfmanrr  of  hi 
A  convention  of  the  bishops,  dkrgy,  and  laity 
in  1870,  and  its  first  act  waa  to  dedare  the  adherence  off  the  Choib 
of  Ireland  to  the  andent  standards,  and  her  ii^mttmiMmmtwmx  u 
uphdd  the  doctrine  and  discipline  of  the  Caihnlir  and  Afnsic^ 
Church,  while  leaffirming  her  witness,  as  PrateaUuK  and  Se> 
formed,  against  the  innovatioos  of  Rone.  Under  the  ooeasa- 
tion  then  agreed  on,  the  tapmne  govcnnng  body  of  the  dnsck 
is  the  General  Synod,  mnsKting  of  the  IiiAVh.  and  of  mA 
clerical  and  416  lay  representatives  of  the 
whose  local  affairs  are  managrd  by  suboidinnte 
The  bidiops  are  elected  as  vacancies  arise,  and,  with 
restrictions,  by  the  Diocesan  SynodSk  the  Pkhnate, 
is  Armagh,  being  chosen  k^  the  bishops  out  of  theiri 
The  patronage  of  benefices  is  vested  in  boaida  off 
on  which  bol^  the  diocese  and  the 
Diocesan  Courts,,  consisting  of  the  bishop,  his 
two  elected  members,  one  dericaland  the  other  lay,  deal  a 
of  first  instsmr  with  legal  questions;  but  there  is  joi 
to  the  Court  of  the  General  Synod,  composed  of  thiee 
and  four  laymen  who  have  held  judidal  office.  Dnxing  the 
years  1871  to  r878  the  revision  of  the  Prayer  Book 
occupied  the  attention  of  the  General  Synod;  bm 
many  far-reaching  resolutions  were  ptupuaed  by 
predonunant  Evangelical  party,  few  rhangn  of 
carried,  and  none  which  affected  the  Church's  ■f""itii'il 
A  two-thirds  majority  of  both  the  lay  and  deocal  < 
before  any  change  can  be  made  in  the  forraiilaiies,  and  sa 
ultimate  veto  rests,  on  certain  fnnditinits  with  the  hooae  «f 
bishops. 

The  effects  <rf  Disestablisfament  have  been  partly  good  wad 
partly  eviL   On  the  one  hand,  the  Charch  has  now  al  the 
benefits  of  autonomy  and  is  free  from  the  ■»*~»«b^  ^*«"»i—* 
to  state  controL     Her  laws  are  definite,  and  the 
of  her  judicial  courts  is  recognized  by  all  her 
place  given  to  the  laity  in  her  qmods  has 
the  sense  of  responsibility  so  essential  to  the  CliiRch'!a 
And  altbougli  there  are  few  worldly  jndMcnifuu  t»  men  ta 
take  orders  in  Ireland,  the  decgy  are,  for  the  aaosft  part,  ihr 
equals  of  their  predecessors  in  social  standing  and  in 
equipment,  while  the  standard  of  clerical  activity 
than  in  pre-DisestaUishment  days.    On  the  other 
vesting  ol  patronage  in  Urge  bodies  like  synods,  or  U 
case  in  some  districts)  in  nominatofs  with 
of  the  Church  beyond  the  bordeis  of  their  own 
an  ideal  system,  althoo^  it  is  working  better  a 
of  parochialism  and  provinciafity  are  becnming 
recognized  than  in  the  eariy  years  of 

The  finanrim  ue  oontroUed  by  the  Rqprcsentatxve 
Body,  to  which  the  sum  of  £7tSl^ifi7S»  wBiiirK  to  |avr.jt 
life  annuities  for  the  existing  clergy  (9043  hi  BBnihcr),  ■^■"^'•^ 
to  £596,9x3,  was  handed  over  by  the  Chmch  TcnnanStxs 
Cbmmissioners  in  x87a  So  skilfully  was  this  fond 
and  so  generous  were  the  contxibutions  of  dctgy 
at  and  since  Disestablishment,  that  while  on  jnt 
X906  only  X36  annuitants  were  living,  the  total  asacts  s  ^ 
custody  of  the  Representative  Chnrdi  Body  aaso^nae  a 
that  date  to  £8,739,94X.  Of  this  sun  no  less  than  £ikszs<^* 
repRKOted  the  fxee-wiU  ofieripffi  of  the  aeaheis  of  the 
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)r  the  tbirty-feven  yean  ending  3xst  December  1906.  Out 
f  the  interest  on  capital,  augmented  by  the  annual  parochial 
ssesaments,  which  are  administered  by  the  central  office,  pro- 
ision  has  to  be  made  for  two  archbishops  at  £3500  per  annum, 
leven  bishops,  who  receive  about  £1500  each,  and  over  1500 
arochial  dugy.  OC  the  dergy  only  338  are  curates,  while 
161  are  incumbents,  the  average  annual  income  of  a  benefice 
eing  about  £340,  with  (in  most  cases)  a  house.  The  large 
lajority  of  the  clergy  receive  their  training  in  the  Divinity 
cbool  of  Trinity  CoUege,  Dublin.  At  the  census  of  xgox  the 
aembers  of  the  Church  of  Ireland  numbered  579,383  o^^  <^  ^ 
otal  population  of  4.4 56,546. 

Sec  R.  Mant.  History  of  tht  Ckurek  of  inland  (a  vols.,  London,  x8jo)  ; 
Zssays  om  tko  /riift  Cktireh.  by  various  writeri  (Oxford,  1806); 
•lasere  Brady,  The  Alkted  Comiersiom  of  the  Irish  Bishops  (London, 
877):  A.  T.  Lee,  The  Irish  Episcopal  SMccession  (Dubtin.  1867): 
;.  T.  Stokes.  Ireland  and  the  CdUc  Chunk  (London.  1888).  Irdand 
nd  the  An^Normam  Church  (London,  1893),  Some  WortUos  of  the 
risk  Cknrch  (London.  1900):  T.  Olden.  The  Church  of  Ireland 
London.  1893):  J.  T.  Ball,  The  Reformed  Church  of  Ireland  (London. 
890) :  H. C. Groves.  The  Titular  Archhishops o//fcfojMf  (Dublin,  1897) ; 
V.  Lawlor,  The  Reformation  in  Ireland  (London.  1906);  Reports  of 
~  I  amnk  Body  (Dublin,  1879-1905).     U-  H.  Bs.) 


IRENABira,  bishop  of  Lyons  at  the  end  of  the  and  centuxy, 
ras  one  of  the  most  distinguished  theoJopans  of  the  antc- 
Cicene  Church.  Very  b'ttk  is  known  of  his  early  history, 
lis  childhood  was  spent  in  Asia  Minor,  probably  at  or  near 
»mymai  for  he  himself  teQs  us  {Ad9.  kaer.  iii.  3,  4,  and  Suseb. 
^isl.  Bed.  v.  so)  that  as  a' child  he  heard  the  preaching  of  Poly- 
arp,  the  aged  bishop  of  Smyrna  (d.  February  33,  156).  But 
re  do  not  know  when  this  was.  He  can  hardly  have  been 
torn  very  bng  after  130,  for  later  on  he  frequently  mentions 
laving  met  certain  Christian  presbyters  who  had  actually 
cen  John,  the  dtsdple  of  our  Lord.  The  circumstances  under 
rhich  he  came  into  the  West  are  also  unknown  to  us;  the 
»n]y  thing  which  is  certain  b  that  at  the  time  of  the  persecution 
if  the  Gallic  Church  under  Marcus  Aurdius  (177)  he  was  a 
»resb3rter  of  the  church  at  Lyons.  In  177  or  178  he  went  to 
itome  on  a  mission  from  this  church,  to  make  representations 
o  Bishop  Eleutherius  in  favour  of  a  more  lenient  treatment 
»f  the  Montanists  (see  Moktanxsm.;  Bus.  v.  4.  3).  On  his 
etum  he  was  called  upon  to  undertake  the  direction  of  the 
hurch  at  Lyons  in  i\it  place  of  Bishop  Pothinus^  who  had 
kcrished  ia  the  persecution  (Eus.  v.  5.  8).  As  bishop  he  carried 
m  a  great  and  fruitful  worii.  Though  the  statement  of  Gregory 
if  Tours  (Hill.  Franc.  L  39),  that  within  a  short  time  he  succeeded 
n  converting  all  Lyons  to  Christianity,  is  probably  exaggerated, 
rom  him  at  any  rate  dates  the  wide  spread  of  Christianity  in 
^yons  and  its  neighbourhood.  He  devoted  particular  attention 
o  trying  to  reconcile  the  numerous  sects  which  menaced  the 
xistence  of  the  church  (see  below).  In  the  dispute  on  the 
luestion  of  Easter,  Which  for  a  k>ng  time  disturbed  the  Christian 
Church  both  in  West  and  East,  he  endeavoured  by  means 
>l  many  lettera  to  effect  a  compromise,  and  in  particular  to 
xerctse  a  moderating  influence  on  Victor,  the  bishop  of  Rome, 
md  his  unyielding  attitude  towards  the  dissentient  churches  of 
Vfrica.  thus  justifying  his  name  of  "  peace-maker  '*  (Eirenaios) 
Eus.  H.E.  v.  34.  38).  The  date  of  his  death  is  unknown.  His 
nartyrdom  under  Septimius  Sevens  is  related  by  Gregory  of 
foufs,  but  by  no  earlier  writer. 

The  chief  work  of  Irenaeus,  written  about  x8o,  is  his  "  Refuta- 
ion  and  Overthrow  of  Gnosis,  falsely  so  called  **  (usually  in- 
licated  by  the  name  Against  the  Heresies),  Of  the  Greek  original 
A  this  work  only  fragments  survive;  it  only  exists  in  IvSi  in 
A  old  Latin  translation,  the  slavish  fidelity  of  which  to  a  certain 
txtent  makes  up  for  the  loss  of  the  original  text.  The  treatise 
s  divided  into  five  books:  of  these  the  first  two  contain  a 
nioute  and  wdl -informed  description  and  criticism  of  the  tenets 
rf  various  heretical  sects,  especially  the  Valentinians;  the 
ither  three  set  forth  the  true  doctrines  of  Christianity,  ud  it 
s  from  them  that  we  find  out  the  theological  opinions  of  the 
author.  Irenaeus  admits  himself  that  he  is  not  a  good  writer. 
Vnd  Indeed,  as  he  worked,  his  materials  assumed  such  un- 
ffSf?*C^>!f'*  pCDpOftioos  that  he  coukl  not  soocecd  in  throwing 


them  into  a  satisfactory  form.  Bat  however  duxnaily  he  may 
have  handled  his  material,  he  has  produced  a  work  which  is 
even  nowadays  rightly  valued  as  the  first  systematic  exposition 
of  Catholic  belief.  The  foundation  upon  which  Irenaeus  bases 
his  i^tem  consists  in  the  episcopate,  the  canon  of  the  Old  and 
New  Testaments,  and  the  rule  of  faith.  With  their  assistance 
he  eets  forth  and  upholds,  in  opposition  to  the  gnostic  dualism, 
ije,  the  severing  of  the  natural  ajid  the  supematunl,  the  Catholic 
monism,  {.a  the  unity  cA  the  life  of  faith  as  willed  by  God. 
The  "  grace  of  truth  "  (  the  charisma),  which  the  apostles  had 
called  down  upon  their  first  disdples  by  prayer  and  laying- 
on  of  hands,  and  which  was  to  be  imparted  anew  by  way  cA 
succession  (StaSox^,  successio)  to  the  bishops  from  gexteration 
to  generation  without  a  break,  makes  those  who  receive  it 
living  witnesses  of  the  salvation  offered  to  the  faithful  by  written 
and  spoken  tradition.  The  Scriptures  of  the  Old  and  New 
Testaments,  rightly  expounded  by  the  church  alone,  give  us 
an  insight  into  God*s  plan  of  salvation  for  mankind,  and  explain 
to  us  the  covenant  which  He  made  on  various  occasions  (Moses 
and  Christ;  or  Noah,  Abraham,  Moses  and  dbtist).  Anally, 
the  "  rule  oif  faith  "  {rciula  fidei),  received  at  baptism,  contains 
in  itself  all  the  riches  of  Christian  truth.  To  distribute  these, 
».e.  to  elucidate  the  rule  ol  faith  as  set  forth  in  the  creed,  and 
further  to  point  out  its  agreement  with  the  Scriptures,  Is  the 
object  of  Irenaeus  as  a  theoIogiaiL  Hence  he  lays  the  greatest 
stress  on  the  conception  of  God's  disposition  of  salvation  towards 
mankind  (oeeonomia),  the  object  of  which  is  that  mankind, 
who  in  Adam  were  sunk  in  sin  and  death,  should  in  Christ, 
comprised  as  it  were  in  his  person,  be  brought  back  to  life. 
God,  as  the  head  of  the  family,  so  to  speak,  disposes  of  alL  The 
Son.  the  Word  (Logos)  for  ever  dwelling  with  the  Father,  carries 
out  His  behests.  The  Holy  Ghost  {Pneuma),  however,  as  the 
Spirit  of  wisdom  for  ever  dwelling  with  the  Father,  controls 
what  the  Father  has  appointed  and  the  Son  fulfilled,  and  this 
Spirit  lives  in  the  church.  The  climax  of  the  divine  phn  of 
salvation  is  found  in  the  incaxnation  of  the  Word.  God  was 
to  become  man,  and  in  Christ  he  became  man.  Chxist  most 
be  God;  for  if  not,  the  devil  would  have  had  a  oatmral  claim 
on  him,  and  he  would  have  been  no  more  exempt  from  death 
than  the  other  children  of  Adam;  he  must  be  man,  if  his  bk)od 
were  indeed  to  redeem  us.  On  God  incarnate  the  power  of  the 
devil  is  bn^en,  and  in  Him  is  accomplished  the  leoonciliation 
between  (jod  wad  man,  who  henceforth  pursues  his  true  object, 
namely,  to  become  like  unto  God.  In  the  God-man  God  has 
drawn  men  up  to  Himself.  Into  their  human,  fleshly  aiMl 
perishable  nature  imperishable  life  is  thereby  engrafted;  it 
has  become  deified,  and  death  has  been  changed  into  immortaUty. 
In  the  sacrament  of  the  Lord's  Supper  it  is  the  heavenly  body 
of  the  (jod-man  which  is  actually  partaken  of  in  the  elements. 
This  exposition  by  Irenaeus  of  the  divine  economy  and  the 
incarnation  was  taken  as  a  criterion  by  later  theologians,  especi- 
ally in  the  Greek  Church  (cf.  Athanasius,  Gregory  of  Nyssa, 
Cyril  of  Alexandria,  John  of  Damascus).  He  himself  was 
especially  influenced  by  St  John  and  St  Paul.  Before  hfan  the 
Fourth  Gospel  did  not  seem  to  exist  for  the  Church;  Irenaeus 
made  it  a  living  force.  His  conception  of  the  Logos  is  not  that 
of  the  philosophers  and  apok>gists;  he  looks  upon  the  Logos 
not  as  the  "  reason  "  of  God,  but  as  the  '*  voice  "  with  which 
the  Father  speaks  in  the  revelation  to  mankind,  as  did  the 
writer  of  the  Fourth  GospcL  And  the  Pauline  epistles  are 
adopted  almost  bodily  by  Irenaeus,  according  to  the  ideas 
contained  in  them;  hb  expositions  often  present  the  appearance 
of  a  patchwork  of  St  Paul's  ideas.  Certainly,  it  is  only  one 
side  of  Paul's  thought  that  he  displays  to  us.  The  great  con- 
ceptions of  justification  and  atonement  are  hardly  ever  touched 
by  Irenaeus.  In  Irenaeus^  no  longer  heard  the  Jew,  striving 
about  and  against  the  law,  who  has  had  to  break  free  from  his 
eariy  tradition  of  Pharisaism. 

Tin  recent  times  whatever  other  irrithigs  and  fetteit  of 
Irenaeus  are  mentioned  by  Euaebius  appeared  to  be  tost,  with 
the  exception  of  a  fragment  here  or  there.  Recently,  however, 
two  Armenian  scholars,  Karapet  Ter-M&Cfttsdiian  and  Erwand 
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Ta-MinuHui,  bivt  publiihed  1 
*  Gennui  cdiiion  (Lcipiis,  1907;  minir  cditioo  1908)  of  the 
veik  "ia  pitnl  at  tht  apottolk  tcuhing"  menCioncd  by  Eudiiui 
IH.E.V,  iG).  Tbis  weik,  which  is  in  iLc  [orm  of  a.  dialogue  will) 
one  Muduut,  othenriM  unknown  to  ui,  contain!  a  (tatemcnl 
of  the  fundameauJ  tniUu  of  Chmtianity,  It  is  the  oldest 
catechiun  extant^  and  an  excellent  example  ol  faow  Bisht^ 
Irenaeus  wu  Able  lutt  only  In  defend  ChrutianJly  ax  a  theologian 
and  expound  il  theoretically,  bat  also  to  preach  it  to  lay 
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Cneca.  vci.  v..  Far£ia?7)lcnecKituiL^  toL  n  1.    i 

till  it  vas  Bupeneded  bv  tbe  Hitiooa  o(  Adotijli  b  n  3 
Ldpil(.  tau-tts3)  and  ol  W.  Winn  Harvtr  (1  vok  C^mbr 
Itai,  the  laRerbeiiic  the  only  editiiia  whicb  Kniuini  the  s 

•~- F«aaEi«UahtnalltioiinlbeJ 

BODOinpb  comah  K.  S^er  In 
Berlin^  A71];  Friednch  Lnh,  An 


,Lfm 


g.   1B89IJ  jDhta 

g,   iS^i):  Erint __   - 

u  (Maiuter.  IB44>:  Albeit  Duloiircq 
Fraiu  Sloll,  Dii  LOin  ia  HttL  /mutt 


iif  ariiUaH  Dtclnm  (London.  1903).  (C.  K.} 

IHEm  Ihe  name  of  levenl  Byxxntine  anpicnei. 
I.  luHs(7;i-8o]),thewifeolLeoIV.,EutRomaDenperoi 
Oiiginxlly  ■  poor  but  beautiful  Atbeniu  oiphan,  abe  tp««dily 
gained  the  love  and  confidence  of  bet  ieeblt  butbuid,  liid  at  hii 
death  in  7S0  wu  left  by  bim  tole  guudiui  ol  Ihe  emiure  and  of 
their  len-yeai-old  eon  ConMmtine  VL  Seizing  the  lupnnM 
powei  in  the  ouie  of  the  Utter,  Irene  nded  the  empire  at  her 
own  discretion  for  lea  yVara,  diqilaying  great  fiimnesa  and 
sagacity  in  her  gDvenunent-  Uet  moil  notable  act  was  the 
restoration  of  the  orthodox  inugc-wonhip,  a  ptdicy  which  she 
always  had  secietly  favooted,  though  comptUed  to  abjure  it 
in  hei  husband'i  Ufelime.  Having  elected  Taiasius,  one  of  her 
partisans,  to  the  patriarchate  (784),  she  HuamDDcd  two  church 
councils.  The  former  of  these,  held  ia  7S6  *t  CotuUnIlnople, 
wa*  fnistraled  by  the  oppoailioa  o(  the  soldien.  The  second, 
convened  at  Nicaea  in  7S7,  lonnally  nviveil  the  adoration  of 
images  and  reunited  the  Eastern  cbutch  with  that  of  Rome. 
As  Cnnxtantine  approached  maturity  he  began  10  glow  restive 
under  her  autocratic  sway.  An  attempt  to  free  hitoseU  by  force 
was  met  and  crushed  by  the  empress,  who  demanded  that  the 
oalh  of  fidelity  should  thenceforward  be  taken  in  bet  nune  alone. 
Tbe  discontent  whicb  this  occasioned  swelled  in  790  into  open 
roitlatice,  and  the  soldien,  beaded  by  Ihe  AriDCniati  guard, 
formally  proclaimed  Constantine  VI.  as  the  sole  ruler.  A  hollow 
Mmblance  of  friendship  was  maintained  between  Constacitine 

the  rival  factions  remained,  and  Irene,  by  skilful  iatrigtie*  with 
the  bishoF4  and  courtiers,  organized  a  powerful  conspiracy  on 
her  own  behalf,  Conilanline  could  only  fiee  for  aid  10  Ihe  pro- 
vlncea,  but  even  there  be  was  surTonnded  by  partidpanls  in 
tbe  plot.  Seized  by  his  attendants  on  the  Asiatic  shore  of  the 
Bosporus,  the  emperor  was  carried  back  to  the  palace  at  Con- 
BlanliiK^e;  and  there,  by  the  orders  of  his  mother,  his  eyes  were 
stabbed  out.  An  eclipte  of  tbe  sun  and  a  darkness  of  scvenleen 
days'  duration  were  iltribuled  by  Ihe  conmian  superstition  to 
the  horror  ol  heaven.  Irene  reigned  in  prosperity  and  splendour 
for  five  years.  She  is  said  to  have  endeavoured  to  oegoiiaie  a 
marriage  between  hcncU  and  Charlemagne;  but  according  10 
Tbei^hanes.  who  alone  mentions  tl,  Ihe  scheme  was  frustrated 
by  AHius,  one  of  her  favourites.  A  projected  alliance  between 
Coojtanline  and  Charlemagne's  daughter.  Rolhrude,  was  in  turn 
broken  OO  by  Irene,  In  Soi  Ihe  palridans,  upon  whom  she  had 
lavished  cvety  honour  and  iavour.  conspired  againlt  her,  and 
placed  cm  the  throne  Nicephorus,  Ihe  minister  of  hnanre.  The 
haughty  and  tmscrupulous  princoa.  "  who  never  lost  ^ghl  of 
political  power  in  tbe  height  ol  hei  reUgiou*  leal,"  wax  exiled 
to  Lesbos  and  forced  to  support  beneU  by  spinning. 
died  tbe  lollawing  yeat.    Her  zeal  in  nslottDg  imaga 
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See  ^  Cibboo,  Til  Dtdat  a^  FaB  tf  Om  Ktmma  £Mfn  ri 
J.  Buiy,  Londoa.  1806).  vol.  v.:  C  Finlay.  Hiarry  •/  Qr^fj  F. 
1S77.  oifonl.)  vd.  STi  F.  C  Schlowr.  CuAkAo  Hr  (u^^- 
lamln  KatB  4a  atttnuHJitm  Seitka  (Fraokfon.  ■•11  .  J  V 

PtHTt^XKlkK.    irtlfal    4    ■^TWtiflW    '*-T '-^   (LC^Si^    j9A~ 

Bury.  nuLaurKamauBMtiHlX'BiaL.  1SI9J.iL480.49*:  C 
Ftimra  I^UUUU  (Puia,  1906],  pp.  77-109.  (H-  O.  I 

1  IlEHE  (c,  1066^.  1 1 »),  the  wife  oj  AlexhB  I.  T^ '-.ir 
kiuwn  lad  of  her  life  is  tbe  tmsocceasful  inlricue  br  whv;  ^ 

Nicepborus  Bryecmiua.  the  husband  of  ber  dau^ifr  .4^11 
Having  failed  to  persuade  Alenus,  or,  upon  his  <l^Uh.  tc  ar^ 
out  a  wup  i'Hai  with  the  help  of  tbe  palace  guarda.  ■!■  lei-'r: 
to  a  monastery  and  ended  her  life  in  ohoctmtj. 

i  IUNi<d.  1161),  Ibcfiist  wifeof  Uanud  CoanMOO.  % 
was  tlK  daughter  ol  Ihe  count  of  Sulabadi,  and  ^stB-ii  _« 
of  Ihe  Roman  empcior  Conrad  11.,  who  amused  h^  betn  \i 
The  marriage  was  celebrated  at  Omxtanlinofile  m  tie^  7..- 
new  empress,  who  had  exchanged  bo*  earlier  oAsie  ol  B?r:- 
for  one  more  familiar  to  tbe  Greeha,  ***•■■■**  a  flewocei]  wiie  ^~^ 
by  the  simplichy  of  her  manner  contiasUd  favDoeahiy  *~' 
most  Byxantine  queens  of  the  agc- 

H.  V.  Kap-Herr.  Dii  aiaMaaiiKJu  PiOit  Ja  Xmin  Ibw 
(Stranbuig,  iSSi). 

IRROM,  HBXRT  (i6ii-i6ji).  En^ish  fwliaaieiKBrT  gew-- 
etdeat  scmt>f  German  Iretoa  of  Altenboronfh,  Nocijncfaa?^^ '. 
was  baplixed  oa  Ihe  jtdoJ  November  itiii,  became  a  ger^'.-f:^ 
commoner  of  Trinity  College,  Oxford,  in  1616,  gniutlr^  i  < 
in  1619,  and  entered  the  Middle  TempJe  the  same  yeai.  Gt:  l? 
outbreak  ol  the  Civil  War  he  joined  the  parfiameBtarj  t^ 
lougbl  at  EdgebiU  and  at  Caiiuborough  in  July  1643,  wv  =_^ 
by  Cromwell  deputy-goverooc  of  the  Isle  (rf  Ely.  and  ace  .'^' 
served  under  Manchester  in  tbe  Yorkshire  cmmfiwi^  and  1-  '_" 
second  battle  of  Newbury,  afterwards  xupponiiic  Orf. 
in  bis  accusations  of  iocompetency  against  the  fl^**^a'  Oi  ^ 
night  before  the  battle  of  Naseby,  in  June  ibiSi  be  ssccn.-.: 
in  surpiising  the  Royalist  army  aitd  captured  DBaoy  pcissc  " 
and  next  day,  on  the  suggestion  ol  Cromweilv  be  was  -^  ' 
commissary-general  and  appointed  to  the  cDinm«Ad  oi  l^  -^ 
wing.  Cromwell  himself  eommandlng  tbe  right-  ThewiEfir  - 
Ireton  was  completely  broken  by  the  impctuoot  ducBe  vf  R^;-  ' 
and  Ireton  was  woimded  and  taken  primer,  bat  afto- 1^  -_ 
of  tbe  enemy  whicb  ensued  on  the  succcsaf nl  char^of  Crrr'^-. 
he  regained  his  freedom.  He  was  present  at  Ihe  sie^e  of  hrs 
in  Ihe  September  following,  and  took  an  accfve  port  in  tht  i.-- 
sequent  victorious  campaign  which  resulted  in  ibe  oiiTt-.--  ^ 
of  the  royal  cause.  CO  Ihe  joth  of  October  1&4S  IjelcB  c  -  . 
parliament  as  member  for  A]^4eby.  and  while  ocmpie;  ■  -' 
the  siege  of  Oxford  he  was,  on  Ibe  15th  d  June  ifi4&.  si.~~ 
to  Bridget,  dau^ter  of  Oliver  CromwdL  Ths  mioa  tr.'.. 
Ireion  into  slill  closer  connexion  with  CioeiimJl,  with  ir 
career  he  was  now  more  completely  ideniikcL  Ba  1. 
Cromwell's  policy  was  practically  linuied  lo  ""^"'^  !}■  bb 
Ihe  present  situation,  and  was  generally  infUned  is  naipr.r  : 
Irelon'*  altitude  was  based  on  well-gniDoded  piiB.-..-:  • 
ilalesnunship.  He  was  oppowd  10  Ibe  dstrvcmre  k^-:^ 
ol  tbe  extreme  party,  disliked  opecially  tbe  abatnn  ta-  ~ 
practical  theories  of  the  Rcpublicaiu  and  the  Lc^-eErs.  -^ 
desired,  while  modilying  their  mutual  powers,  tv  mvu^  ^ 
constitution  of  King.  Lords  and  Commons.  He  ttrie^  .:r- 
views  in  the  negotiations  ol  tbe  army  with  ibe  p-i*fiaf  - 
in  Ihe  conferences  with  tbe  king,  being  the  person  dkie^  c^rr— 
with  the  drawing  up  of  tbe  army  proposals,  iochidiBi  Ihe  ^- 
fulo  called  "  The  Heads  of  the  Pmposals.''  He  cnda...  . 
lo  prevent  the  breach  between  Ibe  army  aad  Ibe  parl;^.*-- 
but  when  the  division  became  ioeviuble  took  tbe  side  >■ 
former.  He  persevered  in  supporting  the  negottalicais  w\i  ■ 
Ling  till  his  action  aroused  great  sospioon  and  nnptj^wiaT*  ^ 
became  si  leoglb  convinced  of  ibe  hnfflmnn  td  deai;3|  • 
Charles,  and  after  the  king's  flight  ts  the  Isle  of  Siebt  ti- 
his  fuitbet  pnqrauli  with  roljntw  ud  niied  tbe  i— *"*' 
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a  cMabluli  an  idminlitntian  witlxnit  bim. 
ndn  Fiirlai  in  the  SAOnd  dvU  war  in  the  cu 
nd  Euc]i»  and  wm  TopoiuibLe  lot  Ibc  exKulio 


ol  Lucu  tad 
Lisle  It  (.olcDuter.  AlEcr  LBe  RjecUog  by  the  luDgol  thcUst 
oUtn  of  the  irmy,  he  ihowed  speciai  £eid  in  ' 
IrLa],  was  one  of  ihe  chief  promolen  of "  Pride"i  Purge,"  ttleodcd 
Ihe  court  regularly,  and  ligned  the  deub-tturant.  Thtrfgimei 
of  Irtlon  having  been  choien  by  lot  lo  accompany  Ctoranell 
in  his  Irish  campaign.  Ireton  wat  appmnted  majoc-geneial; 
and  on  Ihe  recall  of  hii  chief  to  tale  the  command  in  Scotland, 
he  remained  wilh  the  title  and  poverv  of  lord-deputy  to  complete 
CremweJl'i  work  of  reduction  and  replantation.  Thii  be  pro- 
ceeded to  do  with  hu  usual  energy,  and  as  much  by  the  severil_ 
(J  his  methods  of  punishment  ai  by  his  military  ililU  was  rapidly 
bringing  his  task  to  a  cIo«,  when  he  died  on  the  i6lh  of  Ni 
16 j  I  of  fever  after  the  capture  of  Limerick.  His  lots  "  struck 
a  great  sidneii  inlo  Cromwell,"  and  perbap*  there  vai  no  one 
of  the  parliamentary  leaders  *ho  could  have  been  less  qured 
for  while  he  possessed  very  high  abOiUet  aa  a  »ldicr,  and  great 
polilkal  penetration  and  Insight,  he  rt*enibted  in  tiers  un- 
flincbingoess  of  purpose  the  protecloc  himself.  By  his  wife, 
Bridget  Cromwcl!.  who  married  aflerwaidi  Ctatral  Charles 
Fleetwood,  iKIon  left  one  son  and  three  dauiblera. 

BiBLioGiaPHV.— Anic>  by  C.  H.  Firth  in  Dtcf  «f  Nat.  Siaf.  with 
451:  Comeliii*  BcDwn'i  i^nu  o/  Nalti  WorOiiu,  it\:'Clarkt  Paprri 
publnhcd  by  Camden  Soci«v;  Cardinec'l  BuUry  tt  l4>  Coif  Wai 
and  Hi  Ue  ammtirmaUii. 

IBURTB  (d[  Yuaste)  Y  OROPEU,  TOKi*  D8  (1750- 
I7qi),  Spanish  poet,  waa  bom  on  the  iSth  of  September  17J0, 
■t  Omtava  lo  the  isUod  of  TeneriSe,  and  ncetved  bii  literary 
education  at  Madrid  under  the  care  of  hia  uncle,  Juan  de  Iriaite, 
libiariao  to  the  king  of  Spain.  In  his  etghteenib  year  ihe 
nephew  began  hi*  literary  career  by  translating  French  [dayt 
for  Ihe  royal  theatre,  and  in  1770,  under  the  anagram  of  Tir» 
Imarete,  he  puhlijhed  an  original  comedy  entitled  Hactr  ipu 
tacimai.  In  tbe  following  year  he  became  o&da]  Iranslator 
at  the  foreign  office,  and  m  ijj6  keeper  of  the  records  in  the 
war  department.  In  17S0  appeared  a  dull  didactic  poem  in 
ib'tai  entitled  La  Utika,  which  attracted  tome  aitcniioa  in 
It  Jy  a>  well  a*  at  borne.  The  f4bidai  liltrariai  (i;Si),  with 
which  his  name  li  matt  tetimately  asiodated,  are  composed 
la  ■  great  vaiiety  of  mettea,  and  show  considerable  ingenuity 
in  thcii  bumorous  attacks  oa  lileiary  men  and  methods^  but 
ihcir  merits  have  been  greatly  aaggeraled.  During  hit  later 
tciTi,  panly  in  cnntequeace  of  the  FdMor,  Iriarle  was  absorbed 
n  penonil  conttDvenia,  and  in  i;S4  was  reported  to  the  Inquisi- 
lion  for  his  sympathies  with  the  Fiencb  phikaophen.     Re  died 
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IRIDACUK  (the  bis  family),  in  botany,  a  natural  order  of 
lowering  plants  belonging  to  (he  terlct  LiliiSorae  of  tbe  class 
Monocotyledons,  containing  about  Aoo  ^Mcies  in  57  genera, 
md  widely  distributed  in  temperate  and  tropical  regions.  The 
ncmbers  of  this  order  arv  generally  perennial  heibs  growing 
rv.n  a  corm  at  In  Crpcm  and  Gladiotui,  or  a  rhizome  as  in  Iru ; 
nore  rarely,  as  in  the  Spanish  iris,  from  a  bulb-  A  few  South 
African  repretentativet  have  A  thrubby  htbit.  The  fiowect 
re  lurmaphtDdite  and  regular  as  in  Irii  (fig.  r)  and  Crmut 
Hfi-  3).  or  with  a  tymmetry  in  the  median  plane  aa  in  Gladioiiu. 
l-.e  pcloloid  perianth  consists  of  two  teriet,  each  with  three 
ncmbcn,  whicb  are  joined  below  into  a  longer  or  shorter  tube, 
allowed,  by  one  whori  of  three  stamens;  the  inferior  ovary 
I  ihrec-celled  and  conlaint  numerous  ovulet  on  an  axiJeplatenia; 
be  style  Is  branched  and  tbe  branches  are  often  pelalold.  Tbe 
ruil  (fig.  3)  is  a  capsule  opening  between  the  partitions  and 
ontaining  generally  a  large  number  of  roundinh  or  angular 
Kd9.  The  arrangiment  d  the  parts  in  the  flower  resembles 
li.it  in  tbe  acarly  allied  order  Amaryllidaceae  (JVirciiiu, 
n.redrif,  he),  but  diSeti  In  the  abaence  ol  the  iimer  whorl 
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species,  S.  anptsUftiinm^  an  sictk  and  temperate  North  American 
species.  Is  abo  native  in  Galway  and  BLeny  in  Ireland.  Oilier 
British  representatives  of  the  order  are:  Iris  Psendacona, 
(yellow  iris),  common  by  river-banks  and  ditdws,  I.foeHdissima 
(stinking  iris),  Gladiolus  cemmtuiis,  a  rare  plant  found  in  the 
New  Forest  and  the  Isle  of  Wig^t,  and  RamuUa  Cdumnae,  a 
small  plant  with  narrow  recurved  leaves  a  few  inches  long  and 
a  short  scape  bearing  one  or  more  small  regular  funnel-shaped 
flowers,  which  occurs  at  Dawlish  in  Devon^hixe. 

IRIDIUM  (symbol  Ir.;  atomic  weight  193* x),  one  of  the  metals 
of  the  platinum  group,  discovered  in  1802  by  Smithson  Tennant 
during  the  examination  of  the  residue  left  iriben  platinum  ores 
are  dissolved  in  aqua  regia  \  the  element  occurs  in  platinum 
ores  in  the  form  of  alloys  of  platinum  and  iridium,  and  of  osmium 
and  iridium.  Many  methods  have  been  devised  for  the  separa- 
tion of  these  metals  (see  Platinum),  one  of  the  best  being  that 
of  H.  St.  C  Deville  and  H.  J.  Debray  {CompUs  reudus,  1874, 
78,  p.  150a).  In  this  process  the  osmiridium  is  fused  with  anc 
and  the  excess  of  zinc  evaporated;  the  residue  Is  then  ignited 
with  barium  nitrate,  extracted  with  water  and  boiled  with  nitric 
acid.  The  iridium  is  then  precipitated  from  the  solution  (as 
oxide)  by  the  addition  of  baryta,  dissolved  in  aqua  repOj  and 
precipitated  as  iridium  ammonium  chloride  by  the  addition  of 
ammonium  chloride.  The  double  chloride  is  fused  with  nitre, 
the  melt  extracted  with  water  and  the  residue  fused  with  lead, 
the  excess  of  lead  being  finally  removed  by  solution  in  nitzic 
add  and  aqua  regia.  It  is  a  brittle  metal  of  specific  gravity 
32«4  (Deville  and  Debray),  and  is  only  fusible  with  great  difficulty. 
It  may  be  obtained  in  the  spongy  form  by  igniting  iridium 
ammonium  chloride,  and  this  variety  of  the  metal  leadHy 
oridiiics  when  heated  in  air. 

Two  oxides  of  iridium  are  known,  namely  the  sesquiexide,  In^t, 
and  the  dioxide^  IiOi*  correqwndiiq;  to  which  there  are  two  aeries  of 
salts,  the  Ksc^ui-salts  and  the  iridic  salts;  a  thind  aeries  of  salts  b  also 
known  (the  iridious  salts^  derived  from  an  oxide  IiO.  Iridium 
sesquuxtuU.  IriOs,  is  obtained  when  potassium  iridium  chloride  is 
heated  with  sodium  or  potassium  carbonates,  in  a  stream  of  carbon 
dioxide.  It  is  a  bluish-black  powder  which  at  high  temperatures 
decompoaes  into  the  metal,  dioxide  and  oxygen.  The  hydroxide, 
lr(OH)a,  may  be  obtained  by  the  addition  of  caustic  potash  to 
iridium  sodium  chloride,  the  mixture  being  then  heated  with  alcohol. 
Iridium  dioxids,  IrOu  ma]^  be  obtained  as  small  needles  by  heating  the 
metal  to  briaht  redness  in  a  current  of  oxygen  (G.  Geiaenheimcr, 
CompUs  ramus,  1890,  no,  p.  855).  The  corresponding  hydncudde, 
Ir{OH)«,  is  formed  when  potassium  iridate  is  boiled  with  ammonium 
chloride,  or  when  the  tetzachk>ride  is  boiled  with  caustic  potash  or 
sodium  carbonate.  It  is  an  indin>-blue  powder,  aduble  m  hydro- 
chloric add,  but  tnscduble  in  dilute  nitric  and  sulphuric  adds. 
On  the  oxides  see  L.  Wdhler  and  W.  Wltxmann,  Z««(.  anorg.  Chem. 
(1908).  57,  p.  323.  Iridium  stsmticUoride,  IrQa.  is  obtained  when 
one  01  the  oomcspondii^  double  chlorides  is  heated  with  concentrated 
sulphuric  add,  the  mixture  bdng  then  thrown  into  water.  It^is  thus 
obtained  as  an  olive  green  predpitate  which  is  tnsoluMe  in  adds  and 
alkalis.  Potassium  iridium  sesquickhridt,  K«IrCU*3HiO,  is  obtained 
by  passing  sulphur  dioxide  into  a  suspension  of  potassium  chloriridate 
in  water  until  all  dissolves,  and  then  adding  potassium  carbonate  to 
the  sdution  (C  Claus,  Jour.prak.  Ckem.,  1^7, 43,  p.  ^51).  It  forms 
green  prisms  which  are  readuv  scduble  in  water.  Suniur  sodium  and 
ammonium  oompoutifis  are  xnown.  Iridium  tetracUoridSt  IrQ«,  is 
obtained  by  diasolvii^  the  finely  divided  metal  in  aqua  rtgjia',  by 
disscrfviiw  the  hydroxide  in  hydrochloric  acid;  and  by  digesting  the 
hydrated  aesquichloride  with  nitric  add.  On  evaporating  the 
solution  (not  amove  40*  C.)  a  dark  ma^  is  obtained,  which  contains 
a  littJe  sesQuichloride.  It  forms  double  chlorides  with  the  alkaline 
chlorides.  For  a  bromide  see  A.  Gautbier  and  M.  Ricss,  Ber.,  190^, 
42i  P*  dQOS'  Iridium  sulphide,  IrS,  is  obtained  when  the  taetal  is 
Ignited  m  mdphur  vapour.  The  sesquisulpkide,  IrsSs,  is  obtained  as  a 
brown  precipitate  when  sulphuretted  hydrogen  0  passed  into  a  solu- 
tion of  one  of  the  sesqui-salts.  It  is  slightly  soluble  in  potassium 
sulphide.  The  disulpkidt,  IrSi,  is  formed  when  powdered  iridium  is 
h^itied  with  sulphur  and  an  alkaline  carbonate.  It  is  a  dark  brown 
powder.  Iridium  forms  many  ammine  derivatives,  which  are  ana- 
logous to  the  corresponding  pfatinum  compounds  (see  M.  Skoblikoff, 
Jakrub.,  1853,  p.  438:  WT  Palmer,  Ber.,  1889,  22,  p.  15;  1890,  23. 
p.  3810;  1891, 24,  p.  2090;  Z«U.  anorg.  Chem.,  1806, 13.  p.  211).  ^ 

Iridium  is  always  determined  quantitatively  oy  conversion  into 
the  metallic  sUte.  The  atomic  weight  of  the  dement  has  been 
determined  in  various  ways,  C.  Seubcrt  {Ber.,  1 878. 1 1 ,  p.  1 770) ,  by  the 
analyBis  of  potassium  chloriridate  obtaining  the  value  I92'74.  and  A. 
Joly  {Com^  rendus,  18O0,  no.  p.'ii3i)  from  analyses  of  potassium 
and  ammoninm  rhkwiridkes.  the  vahie  X9I>78  (0-X5'88). 


IRIOA,  a  town  ol  the  province  of  Amboa 
Philippine  Islands,  on  the  BIcol  river,  about  ao  m.  S£^  <rf  Nan  1 
C&cercs  and  near  the  S.W.  base  of  ML  Iriga,  a  vokaak  puk 
reaching  a  height  of  4093  ft.  above  the  sea.  FopL  (1903)  ir^n- 
Iriga  has  a  temperate  dimate.  The  sofl  in  its  vkinizy  is  T,dt, 
producing  rice,  Indian  com,  sugar,  pepper,  cacao,  cotton,  abaci, 
tobacco  and  copra.  The  neighbouring  forests  fmiBsh  ebos). 
molave,  tlndalo  and  other  very  vahiabie  hardwoods.  Tke 
language  is  BicoL 

IRIS,  in  Gredc  mythology^  dan^ter  of  Tbaomas  aal  the 
Ocean  nymph  Electra  (according  to  Hesiod),  the  persocinca- 
tion  of  the  rainbow  and  messenger  of  the  gods.  As  the  mzj^xxu 
unites  earth  and  heaven.  Iris  is  the  messenger  of  the  gods  to  mca, 
in  this  capadty  she  Is  mentioned  frequently  in  the  Iliad,  bet  nner 
in  the  Odyssey ^  where  Hermes  takes  her  place.  Sheisicptcseciri 
as  a  youthful  virgin,  with  win^  of  gold,  who  hnnies  vicfa  i^ 
swiftness  of  the  wind  from  one  end  of  the  wodd  to  the  oiht- '. 
into  the  depths  <tf  the  sea  and  the  nndcrworid.  Sheiscspec^? 
the  messenger  d  Zeus  and  Hera,  and  Is  associated  with  Herrci. 
whose  caduccus  or  staff  she  oftca  holds.  By  command  ti  lii^ 
she  carries  in  a  ewer  water  from  the  Styx,  with  which  she  pw  ^ 
to  sleep  all  who  perjure  themselves.  Her  attrflxitcs  aie  the 
caduoeus  and  a  vase. 

IRIS*  in  botany.  The  iris  flower  bdoogs  to  the  natoal  order 
Iridacnw  of  the  dass  Monocotyledons,  which  is  chatacteso-j 
by  a  petaloid  six-parted  perianth,  an  inferior  ovaiy  and  ac/ 
three  stamens  (the  outer  series),  being  thos  dsstingnsfaed  i;cs 
the  Amaryllidaceae  famOy,  which  has  ax  «»»»«***»  They  arc 
handsome  showy-flowered  plants,  the  Greek  name  having  brex 
applied  on  account  d  the  hues  of  the  flowers.  The  genei  ccs- 
tains  about  170  spedes  widdy  distributed  thros^faont  the  ocr^ 
temperate  aone.  Two  <tf  the  species  are  British.  /.  Fxmdxt'^  , 
the  yellow  flag  or  iris.  Is  common  in  Britain  osi  livcr-bir^v 
and  in  marshes  and  ditches.  It  is  caOed  the  **  valrr-dx^  ' 
or  "bastard  floure  de-luce"  by  Gerard,  who  remarks  tLt: 
"  although  it  be  a  water  plant  oif  nature,  yet  being  piastre  s 
gardens  it  prospereth  weU."  Its  flowers  a.ppax  in  Jnae  and  J  ^ } 
and  are  of  a  golden-ydlow  colour.  The  leives  are  firon  1  tc  4  •  - 
long,  and  half  an  indi  to  an  inch  broad.  Towards  the  laitcr  pi^ 
of  the  year  they  are  eaten  by  cattle.  The  seeds  zrt  bsbtt;^ 
and  pale-brown;  they  have  been  recommended  whesi  masted  a 
a  substitute  for  coffee,  of  which,  however,  they  have  not  *be 
properties.  The  astringent  rhisome  has  diuretic,  pargurt 
and  emetic  properties,  amd  may,  it  is  said,  be  used  iet  dy^-s 
black,  and  in  the  place  of  galb  for  inkHnaklng.  The  ci'-cr 
British  spedes,  /.  foeUdissima,  the  fetid  iris,  gladHfw  or  na^:- 
beef  plant,  the  Xyris  or  stinking  g^don  of  Gerard,  b  a  lu:. •? 
of  Eng^d  south  of  Duriiam,  and  also  of  Irdaiid,  aoeihr-: 
Europe  and  North  Africa.  Its  flowers  are  osoally  of  a  t^.. 
leaden-blue  colour;  the  capsules,  whidi  rexaain  attached  .^ 
the  plant  throu^out  the  winter,  are  2  to  3  in.  kMg;  and  ..^ 
seeds  scariet.  When  bruised  this  speda  emiti  a  r"^^'"  ^- 
disagreeable  odour. 

Iris  fioreniina,  with  white  or  pale-Une  flowers,  is  a  aatSr  ■ 
the  south  of  Europe,  and  is  the  source  of  the  violet-sccs.  1 
orris  root  used  in  perfumery.    Iris  KnicaUr,  or  bine  fisg  -^ 
indigenous  to  North  America,  and  yields  **  irltfin,**  a  povir  . 
hepatic  stimulant.    Iris  germanica  of  central  Evnpe,  *  .2c 
most  common  purple  Fleur  de  Luce" of  Ray,  is  the  laise  cee:r~  -r 
blue  iris  of  gardens,  the  bearded  iris  or  fleur  de  hice  and  pct^ 
the  Blyrian  iris  of  the  andents.    From  the  flowers  cf  iru  i-"*- 
Una   a  pigment— the  "  verdefis,"  '*  vert  d'iris.- 
fonneriy  used  by  miniaturepainters— was  prepared  by  1 
the  fluid  being  left  to  putrefy,  when  chiJk  or  ahon 
The  garden  plants  known  as  the  Spanish  Iris  and  the  Fry%? 
iris  are  both  of  Spanish  origin,  and  have  very  diowy  A^vr^ 
Along  with  some  other  spedes,  as  /.  rttiadaSa  and  /.  prr  ' 
both  of  which  are  fragrant,  they  fonn  great  tavumikts  v.  ^ 
florists.    All  these  just  mentioned  differ  from 
named  in  the  nature  of  the  underground  st^n, 
a  bulb  and  not  a  strict  creeping  rhizome  as  in  /. 
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(rises  from  the  genus  ItiSj  and  place  them  apart  in  the  genus 

Xipkium^  the  Spanish  iris,  including  about  30  spcdes,  all  from 

the  Mediterranean  i^on  and  the  East. 
The  iris  flower  is  of  spedal  interest  as  an  example  of  the  relation 

between  the  shape  of  the  flower  and  the  position  of  the  pollen- 
receiving  and  stig- 
matic  siurfaces  on  the 
one  hand  and  the 
visits  of  insects  on 
the  other.  The  large 
outer  petals  form  a 
landing-stage  for  a 
flying  insect  which  In  Fic.  ^.'Diagram 
probing  the  perianth-  ^  Tfinwrous  Sym- 
tube  for  honey  wiU  SSTiSh  tl*S:SorlI 
first  come  in  contact  of  perianth,  three 
with  the  stigmatic  atamensinonewhori 
surface  which  is  borne  and  an  ovary  formed 
on  the  outef  face  of  fh^^^SSS^ntotl 
«  shelf-hke  transverse  t&  potttton  of  an 
projection  on  the  inner  whorl  of 
Fic.  I.— Cynoecinm  under    side     of    the  ■**"**"*,  ^J^*l,.i? 

Jyi^iTt^ri^!  The  anther  which  daceae«;dLilia«ae 
otdfleginents«,bcariag  op«M  towards  the  but  abwnt  m  Ind- 
tigmasxl.  outside,  is    sheltered  aoeae. 

beneath  the  over-arching  style  arm  bdow 
he  stigma,  so  that  the  insect  comes  In  contact  with  iu 
loUen-covered  surface  only  after  passing  the  stigma,  while  in 
tacking  out  of  the  flower  it  will  come  in  contact  only  with 
he  non-receptive  lower  face  of  the  stigma.  Thus  an  insect 
tearing  poUen  from  one  flower  will  in  entering  a  second  deposit 
he  pollen  on  the  stigma,  while  in  backing  out  of  a  flower 
he  pollen  which  it  bean  wiU  not  be  rubbed  off  on  the  stigma 
I  the  same  flower. 

The  hardier  bulbous  irises,  including  the  Spanish  iris  (/.  Xtthmm) 
nd  the  English  irti  (/.  xipkioides,  so  called,  which  is  also  of  Spanish 
rigin).  require  to  be  planted  in  thoroufffaly  drained  beds  in  very  light 
pen  soil,  moderately  enriched,  and  should  have  a  rather  sheltered 
ositioti.  Both  these  present  a  long  series  of  beautiful  varieties  of 
le  roost  diverse  o:4ours,  flowering  in  May,  June  and  July,  the 
nailer  Spanish  iris  being  the  eariicr  of  the  two.  There  are  many 
rher  smaller  species  of  bulbous  iris.  Bcins  liable  to  perish  from 
tcess  of  moisture,  they  should  have  a  well-drained  bed  of  jgood  but 
»rous  s(m1  made  up  for  them,  in  some  sunny  spot,  and  m  winter 
lould  be  protected  by  a  6>in.  covering  of  half-decayed  leaves  or 
chOi  coco-fibre  refuse.  To  this  set  beloM  /.  pernca,  retictJata, 
tfoiia,  Histrio,  Jtmcta,  Danfordiae  RoseHbackiana  and  others  which 
»wcr  as  early  as  FdMruary  and  March. 

The  flag  inses  are  for  toe  most  part  of  the  easiest  culture;  they 
ow  in  any  good  free  garden  woaU  the  smaller  and  more  delicate 
«cies  only  needing  the  aid  of  turfy  ingredients,  either  peaty  or 
amy.  (o  keep  it  light  and  open  in  texture.  The  eariiest  to  bloom 
c  tne  dwarf  forms  of  Iris  tafmVa.  which  blossom  during  March, 
>ril  and  May;  and  durii^  the  latter  month  and  the  following  one 
~t^t  of  the  larger  growing  species,  such  as  /.  gfrmanica,  flortnttna, 
:iida,  vaneiota,  amoena,  fiaoescens,  sambucina,  ntt^ecta^  rutkeniea, 
>..  produce  their  gorgeous  flowers.  Of  many  of  the  foregoing  there 
r.  besides  the  typtcalform.  a  considerable  number  of  named  garden 
rictics.  Iris  unguiaUaris  (or  stylosa)  is  a  remarkable  winter 
wcring  species  from  Algeria,  with  sky-blue  flowers  bk>tched  with 
How.  produced  at  irregular  intervals  from  November  to  March, 
f  blcaKest  period  of  the  year. 

The  beautiful  Japanese  Iris  Kaempfiri  (or  /.  tamgata)  is  of  coin- 
rat  ively  modem  introductbn,  andf  though  of  a  distinct  type  is 
xally  beautiful  with  the  better-known  tpccies.  The  outer  segments 
r  rather  spreading  than  deflexed,  forming  an  almost  circular  flower, 
•ch  becomes  ouite  so  in  some  of  the  very  remarkable  duplex 
•irtie«.  in  whicn  six  of  these  broad  segments  are  produced  instead 
three.  Of  this  too  there  are  numberiess  varieties  cultivated  under 
nr«.  They  require  a  sandy  peat  soil  on  a  cool  moist  subsoiL 
IVhat  are  known  as  Oneocydus,  or  cushion  irises,  constitute  a 
pii5ccnt  group  of  pbnts  remarkable  for  their  laree,  showy  and 
^«jttfully  markiM)  flowrrs.  Compared  with  other  irises  the 
is&hion  "  varieties  are  scantily  furnished  with  narrow  sickle- 

Eed  leaves  and  the  blossoms  are  usually  borne  singly  on  the 
».  The  best-known  kindsare  atrofusca,  Bamumae,  Bismarckiana, 
r^f.  Utylandianc,  iberica,  LorUH,  Haynei,  tupina,  Maria*,  meda, 
0ido*a^  sari,  safarana  and  ntriaaa— the  last-named  being 
vlarly  called  the  "  mourning  "  iria  owing  to  the  dark  silvery 


appearance  of  its  huge  flowerSi  All  these  cuduon  irises  are  somewhat 
fastidious  growers,  and  to  be  successful  with  them  they  must  be 
planted  rauer  shallow  in  very  gritty  well-drained  soiL  They  should 
not  be  disturbed  in  the  autumn,  and  after  the  leaves  have  withered 
the  roots  shoukl  be  protected  from  heavy  rains  until  growth  starts 
again  naturally. 

A  doaeiy  allied  noup  to  the  cushion  'irises  are  those  known  as 
JUgdia,  of  which  Koroltiawi,  Leiehdim  and  vaga  are  the  best  known. 
Some  magnificent  hybrids  have  been  raised  between  these  two  groups, 
and  a  h^ier  and  more  earihr  grown  race  of  garden  irises  has  been 
produced  under  the  name  of  JUgelia-Cydus.  They  are  bat  planted 
in  September  or  October  in  warm  sunny  positiooa.  the  rhisomca  being 
lifted  the  following  July  after  the  leaves  have  withered. 

IRISH  MOSS,  or  Caixageen  (Irish  earraigeen,  **  moss  of  the 
rock  "),  a  sea-weed  {Ckcndrut  cris^us)  which  grows  abundantly 
along  the  rocky  parts  of  the  Atlantic  coast  of  Europe  and  North 
America.  In  its  fresh  condition  the  plant  is  soft  and  cartilaginous, 
varying  in  colour  from  a  greenish-yellow  to  a  dark  purple  or 
purpli^-brown;  but  when  washed  and  sun-dried  for  preserva- 
tion it  has  a  y«dlowish  translucent  horn-like  aH>ect  and  consist- 
ency. The  principal  constituent  of  Irish  moss  is  a  mucilaginous 
body,  of  which  it  contains  about  55%;  and  with  that  it  has 
nearly  xo%  of  albuminoids  and  about  15%  of  mineral  matter 
rich  in  iodine  and  sulphur.  When  softened  in  water  it  has  a 
sea-like  odour,  and  from  the  abundance  of  its  mucilage  It  will 
form  a  jeOy  on  boiling  with  from  20  to  30  times  its  weight  of 
water.  The  jelly  of  Irish  moss  is  used  as  an  occasiomd  article 
of  food.  It  may  also  be  used  as  a  thickener  in  calico-printing 
and  for  fining  beer.  Irish  moss  is  frequently  mixed  with  Gigartiua 
mammiihsOf  G.  adculoris  and  other  sek-weeds  with  whidi  it  is 
associated  in  growth. 

IRKUTSK,  a  government  of  Asiatic  Russia,  in  East  Siberia, 
bounded  on  the  W.  by  the  government  of  Yeniseisk,  on  thd 
N.  by  Yakutsk,  on  the  E.  by  Lake  Baikal  and  Transbaikalia 
and  on  tfie  S.  and  S.W.  by  Mongolia;  area,  287,061  sq.  m. 
The  moat  populous  region  Is  a  belt  of  plains  1200  to  2000  ft.  in 
altitude,  which  stretch  north-west  to  south-east,  having  the 
Sayan  mountains  on  the  south  and  the  Baikal  mountains  on  the 
north,  and  narrowing  as  it  approaches  the  town  of  Irkutsk.  The 
high  road,  now  the  Trans-Siberian  railway,  follows  this  belt. 
The  south-western  part  of  the  government  is  occupied  by 
mountains  of  the  Sasran  system,  whose  exact  orography  is  as 
yet  not  well  known.  From  the  high  plateau  of  Mongolia,  fringed 
by  the  Sayan  mountains,  of  which  the  culminating  point  is  the 
snow-dad  Munko-sardyk  (11,150  ft.),  a  numbn^  of  ranges, 
7SOO  to  8500  ft.  high,  strike  off  in  a  north-east  direction.  Going 
from  south  to  north  they  are  distinguished  as  the  Tunka  Alps, 
the  Kitoi  Alps  (both  snow-clad  neariy  all  the  year  round),  Uie 
Ida  mountains  and  the  Kuitun  mountains.  These  are,  however, 
by  no  means  regular  chains,  but  on  the  contrary  are  a  complex 
result  of  upheavals  which  took  place  at  different  geological 
epochs,  and  of  denudation  on  a  colossal  scale.  A  beautiful, 
fertile  valley,  drained  by  the  river  Irkut,  stretches  between  the 
Tunka  Alps  and  the  Sayan,  and  another  somewhat  higher  plain, 
but  not  so  wide,  stretdies  along  the  river  EJtoi.  A  succession 
of  high  pUins,  2000  to  2500  ft.  in  altitude,  formed  of  horisontal 
beds  of  Devonian  (or  Upper  Silurian)  sandstone  and  limestone, 
extends  to  .the  north  of  the  railway  along  the  Angara,  or  Verkh- 
nyaya  (t.e.  upper)  Tunguxka,  and  the  upper  Lena,  as  far  as 
Kirensk.  The  Bratskaya  Steppe,  west  of  the  Angara,  is  a 
prairie  peopled  by  Buiiats.  A  mountain  region,  usuaUy  de- 
scribed as  the  Baikal  range,  but  consisting  in  reality  of  several 
ranges  running  north-eastwards,  across  Lake  Baikal,  and 
scooped  out  to  form  the  depression  occupied  by  the  lake,  is 
fringed  on  its  north-western  slope  by  horisontal  beds  of  sandstone 
and  limestone.  Farther  north-east  the  space  between  the  Lena 
and  the  Vitim  is  occupied  by  another  mountain  region  belonging 
to  the  Olekma  and  Vitim  system,  composed  of  several  pamllel 
mountain  chains  running  north-eastwards  (acroas  the  lower 
Vitim),  and  auriferous  in  the  drainage  area  of  the  Mama  (N.E. 
of  Lake  Baikal).  Lake  Baikal  separates  Irkutsk  from  Trans-' 
baikalia.  The  principal  rivers  of  the  government  are  the  Angara, 
which  flows  from  this  lake  northwards,  with  numerous  sharp 
windings,  and  receives  from  the  left  sewetal  laife  tributaxies.' 
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fts  the  Irkut,  Kitoi,  Byelaya,  Oka  and  lya.  The  Lena  is  the 
principal  means  of  communication  both  with  the  gold-mines 
on  its  own  tributary,  the  lower  Vitim,  and  with  the  province  of 
Yakutsk.  The  Nizhnyaya  Tunguaka  flows  northwards,  to 
join  the  Yenisei  in  the  far  north,  and  the  mountain  streams 
tributary  to  the  Vitim  drain  the  north-easL    - 

The  post-Tertiary  formations  are  represented  by  gladal  deponts  in 
the  hishlands  ancl  loess  on  their  borders.  Jurassic  depodts  are 
met  with  in  a  zone  running  north-westwards  nom  Lake  Baikal  to 
Nizhne-udinsk.  The  lemamder  of  this  region  is  covefed  by  vast 
series  of  Carboniferous.  Devonian  and  Silurian  deposits — the  first 
two  but  slightly  disturbed  over  wide  areas.  All  (he  highlands  are 
built  up  of  older,  semi-crystalline  Cambro-Silurian  strate,  which 
attain  a  thickness  of  3500  ft.,  and  of  crystalline  slates  and  limestones 
of  the  Laurentian  snrstcro,  with  granites,  syenites,  diorites  and 
diabases  protruding  from  beneath  them.  Very  extensive  beds  of 
basaltic  lavas  and  other  volcanic  deposits  are  spread  aloiw  the 
border  ridge  'of  the  high  plateau,  about  Munko-sardyk,  up  the  Irkut, 
and  on  the  upper  Ola,  where  cones  of  extinct  vokainoes  are  found 
(Jun-bulak).  Earthquakes  are  frequent  in  the  ndghbouriiood  of 
Lake  Baikal  and  the  surrounding  rqgion.  Gold  is  extracted  in  the 
Nizhne-udinsk  district ;  graphite  u  found  on  the  Botu-gol  and  Alibert 
mountains  (abandoned  many  yean  unce)  and  on  the  Olkhon  island 
of  Lake  Baikal.  Brown  coal  purassic)  is  found  in  many  places,  and 
coal  on  the  Oka.  The  salt  springs  of  UsoUye  (45  m.  west  m  Irkutsk), 
as  also  those  on  the  Ilim  and  of  Ust-KTutsk  (on  the  Lena),  yield 
annually  about  7000  tons  of  salt.  Fireclay,  grindstones,  marble  and 
mka,  lapis-lazuli,  granites  and  various  semi-precious  stones  occur  on 
the  ^uoyanka  Qsouth-west  comer  of  the  Baikal). 

The  climate  is  severe;  the  mean  temperatures  bang  at  Irkutsk 
(1520  ft),  for  the  year  31*  Fahr.,  for  January  -6*,  for  July  65*;  at 
Shimki  (valley  of  the  Irkut,  3620  ft.},  for  the  year  24*,  for  January 
-17*,  for  July  63^  The  average  rainfall  is  15  in.  a  year.  Virgin 
forests  cover  all  the  highlands  up  to  6500  ft. 

The  population  which  was  383,578  in  1879,  was  S^S*^S'  in 
1897,  of  whom  938,997  were  women  and  60,396  were  urban; 
except  about  109,000  Buriats  and  1700  Tunguses,  they  are 
Russians.  The  estimated  population  in  1906  was  5sa,7oa 
Immigration  contributes  about  14,000  every  year.  Schools 
are  numerous  at  Irkutsk,  but  quite  insufficient  in  the  country 
districts,  and  only  ia%  of  the  children  receive  education. 
The  soil  is  very  fertile  in  certain  parts,  but  meagre  elsewhere, 
and  less  than  a  million  acres  are  under  crops  (rye,  wheat,  barley, 
oats,  buckwheat,  potatoes).  Grain  has  to  be  imported  from 
West  Siberia  and  cattle  from  Transbaikalia.  Fisheries  on 
Lake  Baikal  supply  every  year  about  3,400,000  Baikal  herring 
(omul)'  Industry  is  only  beginning  to  be  developed  (iron-works, 
glass-  and  pottery-works  and  distilleries,  and  all  manufactured 
goods  are  imported  from  Russia.  The  government  is  divided 
into  five  districts,  the  chief  tov^ns  of  which  are  Irkutsk  (9.9.), 
Balagansk  (pop.,  1313  in  1897),  Kirensk  (2353),  Nizhneudinsk 
and  Verkholensk.  (P.  A.  K.;  J.  T.  Be.) 

IRKUTSK,  the  chief  town  of  the  above  government,  is  the 
most  important  place  in  Siberia,  being  not  only  the  largest 
centre  of  population  and  the  principal  commercial  depot  north 
of  Tashkent,  but  a  fortified  military  post,  an  archbishopric 
of  the  Orthodox  Greek  Church  and  the  seat  of  several  learned 
societies.  It  is  situated  in  52*  17'  N.  and  104*  16'  E.,  3793  m. 
by  rail  from  St  Petersburg.  Pop.  (1875)  32»5ia.  (1900)  •49,to6. 
The  town  proper  lies  on  the  right  bank  of  the  Angara,  a  tributary 
of  the  Yenisei,  45  m.  below  its  outflow  from  Lake  Baikal,  and  on 
the  opposite  bank  is  the  Glaskovsk  suburb.  The  river,  which 
has  a  breadth  of  igoo  ft.,  is  crossed  by  a  flying  bridge.  The 
Irkut,  from  which  the  town  takes  its  name,  is  a  small  river  which 
joins  the  Angara  directly  opposite  the  town,  the  main  portion 
of  which  is  separated  from  the  monastery,  the  castle,  the  port 
and  the  suburbs  by  another  confluent,  the  Ida  or  Ushakovka. 
Irkutsk  has  long  been  reputed  a  remarkably  fine  dty^— its  streets 
being  straight,  broad,  well  paved  and  well  lighted;  but  in  1879, 
on  the  4th  and  6lh  of  July,  the  palace  of  the  (then)  governor- 
general,  the  principal  administrative  and  municipal  offices  and 
many  of  the  other  public  building  were  destroyed  by  fire; 
and  the  government  archives,  the  library  and  museum  of  the 
Siberian  section  of  the  Russian  Geographical  Society  were 
utterly  ruined.  A  cathedral  (built  of  wood  in  1693  and  rebuilt 
of  stone  in  171 8),  the  governor's  palace,  a  school  of  medicine,  a 
museum,  a  military  hospital,  and  the  crown  factories  are  among 


the  public  institutions  and  buHdiags.  Aa  important  fair  h 
held  in  December.  Irkutsk  grew  out  of  the  wintcr-qainers 
established  (1652)  by  Ivan  Pdihabov  for  the  adlectioo  of  the  :xsi 
tax  from  the  Buriats.    Its  existence  as  a  town  dates  from  it'^e. 

IRHINt  or  lumros,  in  Teutonic  mythology,  a  ddficd  epoD>-nic 
hero  of  the  Herminones.  The  chief  seat  of  his  wocdnp  was 
Irminsal,  or  Ermensul,  in  Westi^ialia,  destroyed  ia  773  by 
Charlemagne.  Huge  wooden  posts  (Irmin  pillars)  were  rabed  t;i 
his  honour,  and  were  regarded  as  sacred  l^  the  s^w^it* 

IRNERIU8  (Himerius,  Hymerius,  lemenus,  Gemeiius. 
Guamerius,  Warnerius,  Wemerius,  Ymerius),  Italian  j-^tvi, 
sometimes  referred  to  as  **  iucerna  juris."  He  taq^t  the  **  iree 
arts"  at  Bologna,  his  native  dty,  during  the  car&r  dcczia 
of  the  13th  century.  Of  his  personal  history  nothing  is  kno  ^  a, 
except  that  it  was  at  the  instance  of  the  countess  lloii  :a. 
Hildebrand's  friend,  who  died  in  11 15,  that  he  directed  is 
attention  and  that  of  his  students  to  the  JmsUtides  and  Cv? 
of  Justinian;  that  after  11x6  he  appears  to  have  hdd  soze 
office  under  the  emperor  Henry  V.;  and  that  he  died,  perhips 
during  the  reign  of  the  emperor  Lothair  IL,  but  certainly  bd:r: 
1x40.  He  was  the  first  of  the  Glossators  (see  Gloss),  sad 
according  to  ancient  opinion  (which,  however,  has  been  c:;.di 
controverted)  was  the  author  of  the  epitome  of  the  NaoeLce 
of  Justinian,  called  the  AutkaUka,  ananged  accx)rding  to  :^e 
titles  of  the  Code.  His  Parmtdariwm  tabdLummm  (a  dixectcrj 
for  notaries)  and  Quaesiiones  (a  book  of  decisions)  are  no  locgcr 
extanL    (See  Roman  Law.) 

See  Saviffny.  Cesek,  d.  rBm,  RedUs  im  MiadaUer,  SL  83;  Vn-V  % 
Nctisie  di  Inurio  e  deUa  sma  saula  (Pisa,  X869) ;  Ficker.  Asrj^t.  i, 
Reichs-  ft.  RechUgeseh.  JtaUens,  vd.  iiL  (Innsbrack,  1870:;  a-J 
Fitting,  Die  AnfOnge  der  RtckUsckmie  em  Bdcgma  (Bcriia,  t88S/> 

IRON  [symbol  Fe,  atomic  weight  55*85  (0«*  16)],  a  neijuic 
chemical  dement.  Although  iron  occurs  only  sparingly  in  tlte 
free  state,  the  abundance  of  ores  from  which  it  may  be  re.^i  r 
obtained  led  to  its  application  in  the  arts  at  a  very  remote  pe7>>L 
It  is  generally  agrrad,  however,  that  the  Iron  Age,  the  pcr.d 
of  civilization  during  which  this  metal  played  an  afl-iB^ort^-: 
part,  succeeded  the  ages  of  copper  and  bronse,  notwithstir.d:% 
the  fact  that  the  extraction  of  these  metals  reqvixed  gjziia 
metallurgical  skill  The  Assyrians  and  Egyptians  made  o>> 
siderable  use  of  the  metal;  and  in  Genesis  iv.  33  meiL-.-a 
is  made  of  Tubal-cain  as  the  instructor  of  woikcrs  in  ixos  iri 
copper.  The  earlier  sources  of  the  ores  Kpptmx  to  have  bets 
in  India;  the  Greeks,  however,  obtained  it  from  the  Chalii.v 
who  dwelt  on  the  south  coast  of  the  Black  Sea.;  and  the  Rocuta 
besides  drawing  from  these  deposits,  also  explotted  Sfclx 
Elba  and  the  province  of  Noricum.    (See  Metai^wqul) 

The  chief  occurrences  of  metallic  iron  are  as  minute  splr^;.' 
disseminated  through  basaltic  rocks,  aa  at  Giant *is  Causrvz.. 
and  in  the  Auvergne,  and,  more  particulariy,  in  meteorites  r^-  7 
In  combination  it  occurs,  usually  in  smaQ  quantity,  b  r    ' 
natural  waters,  in  plants,  amd  as  a  necessary  constituent  of  1  ..- 
The  economic  sources  are  treated  under  Ikon  axd  Stczt  U  s 
in  the  same  place  will  be  found  accounts  of  the  manafs..t^-  . 
properties,  and  uses  of  the  metal,  the  present  ankk  bci-: 
confined  to  its  chemistry.    The  principal  iron  ores  arc  :~ 
oxides  and  carbonates,  and  these  readily  yield  the  mnr  '  < 
smelting  with  carbon.    The  metal  so  obtained  invariably  ccr:. 
a  certain  amotut  of  caibon,  free  or  combined,  and  the  prop^-r    * 
and  condition  regulate  the  properties  of   the  metal  fs    .- 
origin  to  the  three  important  varieties:  cast  iron,  sled,  mti?^- 
iron.    The  perfectly  pure  metal  may  be  prepared  by  ^ .. .    - 
the  oxide  or  oxalate  in  a  current  of  hydrogen;  when  ct*«  - 
at  a  low  temperature  it  is  a  black  powder  which  oxidizes  z  : 
with    incandescence;   produced    at    higher    tcmpcraturr^   " 
metal  is  not  p>'rophoric.    P£ligot  obtained  it  as  minute  letrsr  " 
octahedra  and  cubes  by  redudng  ferrous  chloride  in  k>Jr.r  * 
It  may  be  obtained  electrol>lially  from  solutions  U  '  -    - 
and  magnesium  sulphates  and  sodium  bicarbonate,  a  vr  ~; 
iron  an^e  and  a  rotating  cathode  of  co!:^>er,  thinly  siHrr.< 
iodized,  being  employed  (S.  Mazimowitsch,  Zed.  Sleksrtf.^ 
1905,  IX,  p.  52). 
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In  balk,  tbe  metal  has  a  silvery  white  lustre  and  takes  a 
high  polish.  Its  specific  gravity  is  7-84;  and  the  average 
specific  beat  over  the  range  xs^'-ioo^  is  0'X0983;  this  value 
increases  with  temperature  to  850**,  and  then  begins  to  diminish. 
It  is  the  most  tenacious  of  all  the  ductile  metals  at  ordinary 
temperatures  with  the  exception  of  cobalt  and  nickel;  it  becomes 
brittle,  however,  at  the  temperature  of  liquid  air.  It  softens 
at  a  red  beat,  and  may  be  readily  welded  at  a  white  heat; 
above  this  point  it  becomes  brittle.  It  fuses  at  about  1550*- 
1600^,  and  may  be  distilled  in  the  electric  furnace  (H.  Moissan, 
Compt.  rend.,  1906,  142,  p.  425).  It  is  attracted  by  a  magnet 
and  may  be  magneUzed,  but  the  magnetization  is  quickly 
lost.  The  variation  of  physical  properties  which  attends  iron 
on  heating  has  led  to  the  view  that  the  metal  exists  in  allotropic 
forms  (see  laoK  and  Steel,  below). 

Iron  is  very  reactive  chemically.     Exposed  to  atmospheric 
influences  it  is  more  or  less  rapidly  corroded,  giving  the  familiar 
rust  (q.v.).    S.  Bumie  {Abst,  J.C.S.,  xoo;;  ii.  p.  469)  has  shown 
that  water  is  decomposed  at  all  temperatures  from  0°  to  xoo° 
by  the  finely  divided  metal  with  liberation  of  hydrogen,  the 
action  being  accelerated  when  oxides  are  present.     The  de- 
composition of  steam  by  passing  it  through  a  red-hot  gun- 
barrcl,  resulting  in  the  liberation  of  hydrogen  and  the  production 
of  magnetic  iron  oxide,  Fe/)4,  is  a  familiar  laboratory  method 
for  preparing  hydrogen  iq.v.).    When  strongly  heated  iron 
inflames  in  oxygen  and  in  sulphur  vapour;  it  also  combines 
directly  with  the  halogens.    It  dissolves  in  most  dilute  acids 
with  liberation  of  hydrogen;  the  reaction  between  sulphuric 
acid  and  iron  turnings  being  used  for  the  commercial  manu- 
facture of  this  gas.    It  dissolves  in  dilute  cold  nitric  add  with 
the  formation  of  ferrous  and  ammonium  nitrates,  no  gases 
being  liberated;  when  heated  or  with  stronger  add  ferric 
nitrate  is  formed  with  evolution  of  nitrogen  oxides. 

It  was  observed  by  James  Keir  {Pkil.  Trans.t  1790,  p.  359) 
that  iron,  after  having  been  immersed  in  strong  nitric  add, 
is  insoluble  in  adds,  neither  does  it  precipitate  metals  from 
solutions.  This  "  passivity  "  may  be  brought  about  by  immer* 
sion  in  other  solutions,  espedally  by  those  containing  such 
oxidizing  am'ons  as  NO'*,  do's,  less  strongly  by  the  anions 
SO%,  CN',  CNS',  CtHjC,,  OH',  while  CI',  Br'  pracUcaUy  inhibit 
passivity;  H'  is  the  only  cation  which  has  any  effect,  and  this 
Lends  to  exdude  passivity.  It  is  also  occasioned  by  anodic 
Tolarizatioa  of  iron  in  sulphuric  add.  Other  metals  may 
)c  rendered  passive;  for  example,  zinc  does  not  predpitate 
ropper  from  solutions  of  the  double  cyanides  and  sulphocyanides, 
lickel  and  cadmium  from  the  nitrates,  and  iron  from  the  sulphate, 
>ut  it  immediately  'throws  down  nickd  and  radmium  from 
he  sulphates  and  chlorides,  and  lead  and  copper  frpm  the 
titrates  (see  O.  Sackur,  ZeU.  EUktrochem.,  1904,  xo,  p.  841). 
knodic  polarization  in  potassium  chloride  solution  renders 
lolybdenum,  niobium,  ruthenium,  tungsten,  and  vanadium 
•assive  (W.  Muthmann  and  F.  Frauenberger,  Silt,  Bayer, 
ikad.  Wiss.f  X904,  34,  p.  aoi),  and  also  gold  in  commercial 
otassium  cyanide  solution  (A.  Coehn  and  C.  L.  Jacobsen, 
lbs,  J.CS.,  X907,  ii.  p.  926).  Several  hypotheses  have  been 
romoted  to  explain  this  behaviour,  and,  although  the  question 
>  not  definitdy  settled,  the  more  probable  view  is  that  it  is 
lused  by  the  formation  of  a  film  of  an  oxide,  a  suggestion  made 
lany  years  ago  by  Faraday  (see  P.  Krassa,  Zeit.  EUktrochem., 
?og,  iSt  P-  490)*  Fredenhagen  (Zeii,  pkynk,  Chem.,  X903, 
I,  p.  i)»  on  the  other  hand,  regarded  it  as  due  to  surface  ^ms 
a  gas;  submitting  that  the  difference  between  iron  made 
Lssive  by  nitric  add  and  by  anodic  polarization  was  explained 
r  the  film  being  of  nitrogen  oxides  in  the  first  case  and  of 
:ygen  in  the  second  case.  H.  L.  Heathcote  and  others  regard 
e  passivity  as  invariably  due  to  electrolytic  action  (see  papers 
the  ZHt.  pkysik,  Chem.,  190X  et  seq.). 

Compounds  of  Iron, 

Oxides  end  Hydroxides. — Iron  forms  three  oxides:  ferrous 
i<lc.  FeO,  ferric  oxide,  FesOi,  and  ferroso-ferric  oxide,  FcjOi. 
le  first  two  give  origin  to  wcU*defined  series  of  salts,  the  ferrous 


salts,  wherein  the  metal  is  divalent,  and  the  ferric  salts,  wherein 
the  metal  is  trivalent;  the  former  readily  pass  into  the  latter  on 
oxidation,  and  the  latter  into  the  former  on  reduction. 

Ferrous  oxide  is  obtained  when  ferric  oxide  is  reducbd  in 
hydrogen  at  300°  as  a  black  pyrophoric  powder.  Sabaticr  and 
Senderens  {Compt.  rend.,  X892,  X14,  p.  X429)  obtained  it  by 
acting  with  nitrous  oxide  on  metallic  iron  at  200**,  and  Tissandier 
by  heating  the  metal  to  900^  in  carbon  dioxide;  Donau  {Monats., 
X904,  25,  p:  i8x),  on  the  other  hand,  obtained  a  magnetic  and 
crystalline-ferroso-ferric  oxide  at  1200**.  It  may  also  be  prepared 
as  a  black  velvety  powder  which  readUy  takes  up  oxygen  from 
the  air  by  adding  ferrous  oxalate  to  boiling  caustic  potash. 
Ferrous  hydrate,  Fe(OH)i,  when  prepared  from  a  pure  ferrous 
salt  and  caustic  soda  or  potash  free  from  air,  b  a  white  powder 
which  may  be  preserved  in  an  atmosphere  of  hydrogen.  Usually, 
however,  it  forms  a  greenish  mass,  owing  to  partial  oxidation. 
It  oxidizes  on  exposure  with  considerable  evolution  of  heat; 
it  rapidly  absorbs  carbon  dioxide;  and  readily  dissolves  in  adds 
to  form  ferrous  salts,  which  are  usually  white  when  anhydrous, 
but  greenish  when  hydrated. 

Ferric  oxide  or  iron  sesquioxide,  FesOs,  constitutes  the  valuable 
ores  red  haematite  and  specular  iron;  the  minerals  brown 
haematite  or  limonite,  and  gdthite  and  also  iron  rust  are  hydrated 
forms.  It  is  obtained  as  a  steel-grey  crystalline  powder  by 
igniting  the  oxide  or  any  ferric  salt  containing  a  volatile  add. 
Small  crystals  are  formed  by  passing  ferric  chloride  vapour  over 
heated  lime.  When  finely  ground  these  crystals  yield  a  brownish 
red  powder  which  dissolves  slowly  in  adds,  the  most  effective 
solvent  being  a  boiling  mixture  of  8  parts  of  sxdphuric  add  and 
3  of  water.  Ferric  oxide  is  employed  as  a  pigment,  as  jeweller's 
rouge,  and  for  polishing  metals.  It  forms  several  hydrates,  the 
medidnal  value  of  which  was  recognized  in  very  remote  times. 
Two  series  of  S3mthetic  hydrates  were  recognized  by  Muck  and 
Tommasi:  the  "  red  "  hydrates,  obtained  by  precipitating  ferric 
salts  with  alkalis,  and  the  "yellow"  hydrates,  obtained  by 
oxidizing  moist  ferrous  hydroxide  or  carbonates.  J.  van  Bem- 
mden  hks  shown  that  the  red  hydrates  are  really  colloids,  the 
amount  of  water  retained  being  such  that  its  vapour  pressure 
equals  the  pressure  of  the  aqueous  vapour  in  the  superincumbent 
atmosphere.  By.  heating  freshly  prepared  red  ferric  hydrate 
with  water  under  5000  atmospheres  pressure  Ruff  {Ber.,  x9or, 
'34i.P*  34x7)  obtained  definite  hydrates  corresponding  to  the 
miiierals  limonite  C3o'-42-S*)i  g&thite  (42S°-62s"),  and 
hydrohaematite  (above  62*5").  Thomas  Graham  obtained  a- 
soluble  hydrate  by  dissolving  the  freshly  prepared  hydrate  in 
ferric  chloride  and  dialysing  the  solution,  the  soluble  hydraite 
being  left  in  th^  dialyser.  All  the  chlorine,  however,  does  not 
appear  to  be  removed  by  this  process,  the  residue  having  the 
composition  82Fe(OH)fFeCU;  but  it  may  be  by  electrolysing 
in  a  porous  cell  (Tribot  and  Chr6tien,  Compt.  rend.,  1905,  140, 
p.  144).  On  standing,  the  solution  usually  gelatinizes,  a  process 
accelerated  by  the  addition  of  an  electrolyte.  It  is  employed  in 
medicine  under  the  name  Liquor  ferri  dialysati.  The  so-called 
soluble  mcta-ferric  hydroxide,  FeO(OH)  (?),  discovered  by  Pfain 
de  St  Gilles  in  1856,  may  be  obtjiined  by  several  methods.  By 
heating  solutions  of  certain  irofi  salts  for  some  time  and  then 
adding  a  little  sulphuric  add  it  is  predpitated  as  a  brown  powder. 
Black  scales,  which  dissolve  in  water  to  form  a  red  solution,  are 
obtained  by  adding  a  trace  of  hydrochloric  add  to  a  solution  of 
basic  ferric  nitrate  which  has  been  heated  to  xoo**  for  three  days. 
A  similar  compound,  which,  however,  dissolves  in  water  to  form 
an  orange  solution,  results  by  adding  salt  to  a  heated  solution  of 
ferric  chloride.  These  compounds  are  insoluble  in  concentrated, 
but  dissolve  readily  in  dilute  adds. 

Red  ferric  hydroxide  dissolves  in  «dds  to  form  a  well-defined 
series  of  salts,  the  ferric  salts,  also  obtained  by  oxidizing  ferrous 
salts;  they  are  usually  colourless  when  anhydrous,  but  yellow 
or  brown  when  hydrated.  It  has  also  feebly  addic  properties, 
forming  fefritts  with  strong  bases. 

Magnetite,  FeiOi,  may  be  regarded  as  ferrous  ferritc, 
FcO-Fc-Oi.  This  important  ore  of  iron  is  most  celebrated  for 
its  magnetic  properties  (see  Macnetisu  and  Coupass),  but  the 
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mmeral  is  not  always  magnetic,  although  invariably  attracted 
by  a  magnet.  It  may  be  obtained  artificially  by  x>as^ng  steam 
over  red-hot  iron.  It  dissolves  in  acids  to  form  a  mixture  of  a 
ferrous  and  ferric  salt,*  and  if  an  alkali  is  added  to  the  s<dution 
a  black  precipitate  is  obtained  which  dries  to  a  dark  brown  mass 
of  the  composition  Fe(OH)fFeiQi;  this  substance  is  attracted 
by  a  magnet,  and  thus  may  be  separated  from  the  admixed  ferric 
oxide.  Calcium  ferrite,  magnesium  ferrite  and  zinc  ferrite, 
RO-FeiQi  (R—Ca,  Mg,  Zn),  are  obtained  by  intensely  heating 
mixtures  of  the  oxides;  magnfsium  ferrite  occurs  in  nature  as 
the  mineral  magnoferrite,  and  zinc  ferrite  as  franklinite,  both 
forming  black  octahednu 

Ferric  add,  HsFe04.  By  fusing  iron  with  saltpetre  and 
extracting  the  nielt  with  water,  or  by  adding  a  s<dution  of  ferric 
nitrate  in  nitric  add  to  strong  potash,  an  amethyst  or  purple-red 
solution  is  obtained  which  contains  potassium  ferrate.  .  E. 
Fr^y  investigated  this  discovery,  made  by  Stahl  in  1702,  and 
showed  that  the  same  solution  resulted  when  chlorine  is  passed 
into  strong  potash  solution  containing  ferric  hydrate  in  suspen- 
sion. Habex  and  Pick  (Zct/.  EUkirockem.f  1900,  7,  p.  ax  5)  have 
prq>ared  potassium  ferrate  by  electrolysing  concentrated  potash 
solution,  using  an  iron  anode.  A  temperature  of  70°,  and  a 
reversal  of  the  current  (of  low  denaty)  between  two  cast  iron 
electrodes  every  few  minutes,  are  the  best  working  conditions. 
When  concentrated  the  solution  is  nearly  black,  and  on  heating 
it  yields  a  yellow  sdution  of  potassium  ferrite,  oi^gen  being 
evolved.  Baritmi  ferrate,  BaFeO«-HsO,  obtained  as  a  dark  red 
powder  by  adding  barium  chloride  to  a  solution  of  potassium 
ferrate,  is  fairly  stable.  It  dissolves  in  acetic  acid  to  form  a  red 
solution,  is  not  decomposed  by  cold  sulphuric  add,  but  with 
hydrochloric  or  nitric  add  it  yields  barium  and  ferric  salts,  with 
evolution  -of  .chlorine  or  oxygen  (Baschieri,  Catetta,  1906,  36, 
ii.  p.  282). 

Halogen  Compounds. — ^Ferrous  fluoride,  FeFt,  is  obtained  as 
colourins  prisms  (with  8H|0)  by  dissolving  iron  in  hydrofluoric  add, 
or  as  anhydrous  colourless  rhombic  prisms  by  heating  iron  or  ferric 
chloride  in  dry  hydrofluoric  add  gas.  Ferric  fluoride,  FcFi,  is  ob- 
tained as  colouriess  crystals  (with  4iH«0)  by  evaporating  a  solution 
of  the  hydroxide  in  hydrofluoric  add.  When  heated  in  air  it  yields 
ferric  oxide.  Ferrous  chloride,  FeClt.  is  obtained  as  shining  scales 
by  passing  chlorine,  or,  better,  hydrochloric  add  gas,  over  red-hot 
iron,  or  by  rcdudng  ferric  chloride  in  a  current  oihydrogen.  It  is 
very  deliquescent,  and  freely  dissolves  in  water  andakohoL  Heated 
in  air  it  yields  a  mixture  ot  ferric  oxide  and  chloride,  and  in  steanf 
magncric  oxide,  hydrochloric  add,  and  hvdrogen.  It  absorbs 
ammonia  gas,  fornung  the  compound  FeClf6NH«,  which  on  heating 
loses  ammonia,  and,  nnally,  yields  ammonium  chloride,  nitrogen  and 
iron  nitride.  It  fuses  at  a  red-heat,  and  volatilizes  at  a  yetlow-heat ; 
its  vapour  density  at  i^oo**— 1400*  corresponds  to  the  formula 
FeCli.  By  evaporating  m  vacuo  the  solution  obtained  by  dis- 
solving iron  in  nydrocbJoric  acid,  there  results  bluish,  monodinic 
crystals  of  FeQr4H]0,  which  delioucsce,  turning  greeoish,  on  ex- 
posure to  air,  and  effloresce  in  a  desiccator.  Other  hydrates  are 
Known.  By  adding  ammonium  chloride  to  the  solution,  evaporating 
in  vacuo,  and  then  volatiliring  the  ammonium  chloride,  annydrous 
ferrous  chloride  is  obtained.  The  solution,  in  common  with  those  of 
most  ferrous  salts,  absorbs  nitric  oxide  with  the  formation  of  a 
brownish  solution. 

Ferric  chloride,  FeGa,  known  in  its  aoueous  solution  to  Glauber  as 
oleum  martis,  may  be  obtained  -anhyorous  by  the  action  of  dry 
chlorine  on  the  metal  at  a  moderate  red-heat,  or  by  passing  hydro- 
chloric add  gas  over  heated  ferric  oxide.  It  forms  iron-bladc  plates 
or  tablets  which  appear  red  by  transmitted  and  a  metallic  green  by 
reflected  light.  It  is  very  deliauescent,  and  readily  dissolves  m 
water,  forznine  a  brown  or  yellow  solution,  from  which  several 
hydrates  may  oe  separated  (see  Solution).  The  solution  b  best 
prepared 'by  dissolving^  the  hydrate  in  hydrochloric  add  and  re- 
moving the  excess  of  acid  by  evaporation,  or  bypassing  chlorine  into 
the  solution  obtained  by  dissolving  the  metal  u  hydrochloric  add 
and  removing  the  excess  of  chlorine  by  a  current  of  carbon  dioxide. 
It  also  dissonres  in  alcohol  and  ether;  boiling  point  determinations 
'of  the  molecular  wdght  in  these  solutions  point  to  the  formula 
FeCU  Vapour  denrity  determinations  at  448*  indicate  a  partial 
dissociation  of  the  double  molecule  FegCU;  on  stronger  heating  it 
splits  into  ferrous  chloride  and  chlorine,  it  forms  red  crystalline 
double  salts  with  the  chlorides  of  the  metals  of  the  alkalis  and  of  the 
Uf : 

/'  By  solution  in  concentrated  hydrochloric  add«  a  yellow  Equid  is 
obtained,  whidi  on  concentration  over  sulphuric  aad  gives  ydlow 
defiqueaoent  crusu  of  ferroeo-feoic  dUoride,  FegC1rl8HiP« 


magnenum  groopu  Anaqoeoosaolutioa  offerricdilorideisasedia 
pharmacy  under  the  name  Liquor  ferri  ferddondi;  asad  aa  akciwBc 
solution  constitutes  the  quack  mediane  known  as  "  Laaata: » 
golden  drops."  Many  oxychkvidea  are  known;  aolttble  fonss  stt 
obtained  by  dissolving  predpitated  ferric  hydrate  in  ferric  chloride, 
whilst  insoluble  compounds  result  when  ferrous  chloride  is  cna&ed 
in  air,  or  by  boUing  for  some  time  a9ueous  solations  of  ferric  chlorue. 
Ferrous  bromide,  FeBra,  is  obtained  as  ycUowiah  crystab  bj  tbe 
union  of  bromine  and  iron  at  a  dull  red-beat,  or  as  blnish-^reca 
riiomlnc  tables  of  the  compositioB  FeBrr6H/>  by  aystallbaig  s 
aol|ition  of  iron  in  bydrot^mic  add.  Ferric  broodae.  FeBri.  b 
obtained  as  dark  ted  crystals  by  heating  iron  in  an  cacesa  ol  faroBise 
vapour.  It  dosdy  reaemblea  the  chloride  in  betas  ddiqaescfsc, 
dissolving  ferric  hydrate,  and  in  yidding  basse  saltan  Ferrous  iodMie, 
Fell,  is  obtained  as  a  grey  cryataUine  mass  by  the  ducct  aaBao  of 
its  components.   Ferric  uxSAt  does  not  appear  to 


s  components.   ferrK  toaide  does  not  appear  to 

StUpnur  Compounds. — ^Ferrous  anlphinf.  FcS, 
direct  union  of  its  elements,  best  bjr  stirring  moteea  aulfAar  »kh  s 
white-hot  iron  rod,  when  the  sulphide  drom  to  the  bottosa  ci  t^ 
crudble.  It  then  iorms  a  ydlowidi  crystalline  mmau,  vfaich  lead^y 
dissolves  in  adds  with  the  liberation  of  an^iuettcd  hyikoeca- 
Heated  in  air  it  at  first  partially  oridiam  to  ferrous  salphate.  aad  at 
higher  temperatures  it  yields  sulphur  dioxide  aad  feme  oxade.  h 
la  unaltered  by  igiiitioin  in  hydrogen.  An  ajnorphoitt  fans  resdta 
when  a  mixture  oil  iron  filings  and  sulphur  are  triiafated  with  vster. 
This  modification  is  rapidly  oridiaed  1:^  the  air  with  each  aa  dr^aika 
of  temperature  that  the  mass  may  become  iacaadesoent.  Aaoebcr 
black  amorphous  form  results  when  fenrovs  aalu  are  pwr^pitaied  by 
ammonium  sulj^iide. 

Ferric  sulfrfude,  Fe^,  is  obtained  by  gently  heatiag  a  oaatuie  d 
its  constituent  elements,  or  by  the  actioa  of  anlphnrtttad  hydimui 
on  ferric  oxide  at  temperatures  bdow  xoo*.  It  ta  also  peqaated  by 
predpitating  a  ferric  salt  with  ammooinm  solphlde;  nnhii  the 
alkah  be  in  excess  a  mixture  of  ferrous  sulphide  aad  anlpbar  it  ob- 
tained. It  combines  with  other  sulphides  to  form  5-rwiprremfh  <rf  t^ 
type  M'iFe34.  Potassium  ferric  sulphide.  KaFc^«.  oteaiaed  by 
heating  a  mixture  of  iron  filings,  sulf^ur  and  potaewma  cut 
forms  puri^  glistening  crystals,  which  bum  wfaea  heated 
Magnetic  pyrites  or  pyrrhotite  has  a  compositiosi  varying  be 
FejSi  and  Fe^.  le.  fiFeS-FcsSa  and  OF^Fc^S*.  It  baa  a 
what  brassy  colour,  and  oocun  massive  or  as  hi.  ■SfusiiJ  plases:  it 
is  attracted  by  a  magnet  and  is  sometiaMS  itadf  aiagaetic.  Tbr 
mineral  is  abundant  in  Canada,  where  the  preseace  of  about  5  V  of 
nickel  makes  it  a  valuable  ore  of  this  metal.  Irosi  dtsolpUdr.  Fef^ 
constitutes  the  tninnab  pyrite  and  maicasite  ' 
is  (Cu,  Fe)Sv  Pyrite  may  be  prepared  artifida 
ferrous  sulphide  with  sulphur,  or  as  brassy  octa 
slowly  heating  an  intimate  nuxture  of  feme  oxi« 
ammoniac  It  is  insoluble  in  dilute  adda,  but 
add  with  separation  of  sulphur. 

Ferrous  sulphite,  FeSOa.    Iran  disaolvea  in  a  oolmiusi  of 
dioride  in  the  abaenoe  of  air  to  form  ferrooa  sn 
sulphate;  the  former,  being  less  scduUe  than  the 
out  as  orfourlesB  or  greenish  crystab  oa  standing. 

Ferrous  sulphate,  green  vitriol  or  coppei-aa.  F^SOrTBJX 
known  to,  and  used  by,  the  akhemists;  it  is  imiiiiiaml  ia  cbr 
writings  oif  Agrioola,  and  its  preparation  fraia 
add  oocun  in  the  Tradalus  ckymico-pkSatopkicmt  mm  lilail  so  E.^! 
Valentine.    It  oocura  in  nature  as 
crystalline  or  fibrous,  but  usually  massive;  it  a| 
formed  by  the  oxidation  of  pyrite  or  marcaaite.    It  is 
by  piling  pyrites  in  heaps  and  eipcwing  to  ai 
the  ferrous  sulphate  thus  formed  being  (Sasoli 
solution  run  into  tanks,  where  any  sulfAturic 
formed  is  decomposed  by  adding  scrap  iroo.     By  rvapcaaSBaB' 
green  vitriol  is  obtained  as  large  crystals.    Tbe«3iief' 
copper  and  ferric  sulphates;  the  former  may  be 
scrap  iron,  whidi  predpirates  the  copper;  the  latter 
recrystallization.    Other  impurities  ancfa 
sulnhates  are  more  difficult  to  remove,  and  neaoe  to 
salt  it  b  best  to  dissolve  pure  iron  wire  ia  dslnte 
Ferrous  sulphate  forms  large  green  u|  '  ''  •"'^ — *  - 
clinic  system;  rfaomlnc  cryttab.  tsooMir 


ve 


t*< 


tbepisi 


to  toe 


obtained  by  inocubting  a  solution  with  a  crystal  of 
tridinic  crystab  of  the  formub  FcSOrSH/)  by 
copper  sulphate.    By  evaporating  a  aohitioa  4 
phuric  add  in  a  vacuum,  the  hepta^ydrated  salt 
the  penta-.  and  then  a  tetra-hydiate,  Fc50«>4IVO, 
with  manganese  sulphate.    By  gentiy  heating  ia  a 
the  hepta-hydrate  kees  6  molecules  of  water,  a 
powder,  whidi  on  heating  in  the  absence  of  air  ^ 
salt.    The  monohydrate  abo  lesalta  as  a  wbite 
concentrated  sulphuric  add  b  added  to  a  satniatcd 
sulphate.   Alcohol  abo  throws  down  the  aak  fi 
the  composition  of  the  predmtatc 
and  precifntant  employed.  Theaotntioa 
a  dark  brawn  solution,  wliidi  loses  the 
in  a  vacuum.    Ferrous  sulphate  foima 
sulphates.    The  most  important  b 
FcS0r(NH«>^4-eH/>,  otoined  by 
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of  the  two  nits  in  water  and  cryttaUising.   It  la  very  stable  and  ia 
much  uaed  in  volumetric  aoalyns. 

Ferric  |Milphate«  Fei(SO«)i.  is  obtained  by  adding  nitric  add  to  a 
hot  solution  of  ferrous  sulj^iate  containing  sulphunc  acid*  colourless 
crystals  bong  deposited  on  evapmating  the  solution.  The  an- 
hydrous salt  b  obtained  by  .heatinfl^,  or  by  adding  concentrated 
sulphuric  add  to  a  solution.  It  is  spannely  soluble  in  water,  and  on 
heating  it  yields  ferric  oxide  and  sulphur  dioxide.  The  mineral 
coquimbite  is  Fei(S04)t'()H|0.  Many  basic  ferric  sulphates  are 
known,  some  of  which  occur  as  minerab;  carphosiderite  b 
Fe(FeO)i(SO«)«*10HsO;  amarantitebFe(FeO)  (SOiVtHiO;  utahite 
b  3(FeO)iSOf4H|0:  copbpite  b  Fea(FcO)  (SOOt-lSHaO;  castanite 
b  Fe(FeO)  &0^h'Snfi;  r^merite  b  FeSO«-Fes(SO0fl2H|O.  The 
iron  alums  are  obtained  by  crystallizing  solutions  of  equivalent 
quantities  of  ferric  and  an  alkaline  stHphate.  Ferric  potassium 
sulphate^  the  common  iron  alum,  KaS04'Fei(SO«)a*24HflO,  forms 
bright  violet  octahedra. 

Nitridu,  Nitratest  £r£.— Several   i^trides  are  known.  ^'  Guntz 
(Compt.  rtnd.,  1902,  135,  p.  738)  obuined  ferrous  nitride,  FeiNt. 
and  ferric  nitride,  FeN,  as  black  powders  by  heatinji  lithium  nitride 
with  ferrous  potassium  chloride  and  ferric  potassium  chloride  re- 
spectivdy.    Fowler  (Jour,  Ckem.  Soe.,  1901,  p.  aSf)  obtained  a 
nitride  FeiN  by  actiiw  upon  anhydrous  ferrous  chloride  or  bromide, 
finely  divided  reduced  iron,  or  iron  amalgam  with  ammonb  at  420*; 
and,  also,  in  a  compact  form,  by  the  action  of  ammonb  on  red- 
hot  iron  wire.  It  oxidizes  on  beating  in  air,  and  ignites  in  chlorine ;  on 
solution  in  mineral  adds  it  yields  ferrous  and  ammonium  salts, 
hydrogen  being  liberated.    A  nitride  appears  to  be  formed  wl^n 
nitroeen  b  passed  over  heated  iron,  since  the  metal  b  rendered 
brittb.  Ferrous  nitrate,  Fe(NOs)t*6HflO,  b  a  very  unstable  salt,  and 
is  obtained  by  mixing  solutions  of  ferrous  sulphate  and  barium 
nitrate,  filtering,  and  crystallizii^  In  a  vacuum  over  siilphuric  acid. 
Ferric  nitrate,  Pe^NOa}t,  b  obtained  bjr  dissdving  iron  in  nitric  add 
(the  cold  dilute  acid  Ittds  to  the  formation  of  ferrous  and  ammonium 
nitrates)  and  crystaUizittg,  when  cubes  of  Fe(NOa}r6H|0  or  mono- 
clinic  crystab  of  Fe<NOa)rOHsO  are  obtained.  ^  It  b  used  as  a 
mordant. 

Ferrous  solutions  absorb  nitric  oxide,  forming  dark  green  to  black 
solutions.  The  coloration  b  due  to  the  production  of  unstable 
compounds  of  the  ferrous  salt  and  nitric  (»dde,  and  it  seems  that  in 
neutral  sdutions  the  compound  b  made  up  of  one  molecule  of  salt 
to  one  of  gas;  the  reaction,  however,  b  reversible,  the  composition 
varying  with  temperature,  concentration  and  nature  df  the  salt. 
Ferrous  chloride  dissolved  in  strong  hydrochloric  acid  absorbs  two 
molecules  of  the  gas  (KohbchQttcr  and  Kutscheroff,  Ber.,  1907,  40, 
p.  873).  Ferric  chloride  also  absorbs  the  ns.  Reddish  brown 
amorphous  powders  of  the  fcrmube  2FcClt*N0  and  4FeCli>N0  are 
obtained  by  paanng  the  gas  over  anhydrous  ferric  chlcHide.  Ey 
passing  the  gas  into  an  ethereal  solution  of  the  salt,  nitrosyl  chloride 
IS  produced,  and  on  evaporating  over  sulphuric  acid,  bbck  needles 
of  FcClf  NO'2HiO  are  obtained,  whbh  at  60*  form  the  yeUow 
FeClt'NO.  Complicated  compounds,  discovered  by  Roussin  in 
1 858,  are  (Stained  by  the  interaction  01  fenxnis  sulphate  and  alkaline 
nitrites  and  sulphides.  Two  classes  may  be  distinguished: — (i)  the 
^errodinitroso  salts,  e.g.  K[Fe(NO}iSl,  potassium  ferrodinitroso- 
(ulphide.  and  (2)  the  ferrohcptanitiDso  salts,  e.g.  KfFe4(NO)rSa], 
potassium  fcrroheptanitrososulphide.  'These  salts  yield  the  corre- 
ponding  acicb  with  sulphuric  acid.  The  dinitroso-  add  slowly 
lrcx>mposes  into  sulphuretted  hydrogen,  nitroj^n,  nitrous  oxide,  and 
he  bcptanitroso  acid.  The  heptanitroso  acid  b  predpitated  as  a 
trown  amorphous  mass  by  dilute  sulphuric  acid,  but  it  the  salt  be 
eated  with  strong  add  it  yields  nitrogen,  nitric  oxide,  sulphur,  sul- 
ihuretted  hydrogen,  and  ferric  ammonium  and  potassium  sulphates. 
Phosphides,  PhosphaUs.—H?Le  Chatelier  and  S.  Wdogdine  (CompL 
md,,  1909,  149,  p.  700)  have  obtained  FesP,  FeiP,  FeP,  FeaPi, 
ut  failed  to  prepare  nve  other  phosphides  previously  described, 
e  jP  occurs  as  crystab  in  the  product  of  fusing  iron  with  phosphorus; 
dissolves  in  strong  hydrochloric  add.  FcsP  forms  crystalline 
tcdies  insoluble  in  acids  except  agua  rcgb;  it  b  obtained  by  fusing 
>ppcr  phosphkle  with  iron.  FeP  is  obtain^  by  passing  phosphorus 
spour  over  FcsP  at  a  red-heat.  FeiPi  b  prepared  by  the  action  of 
*iosphorus  iodkle  vapour  on  reduced  iron.  Ferrous  i^osphate, 
rs(PO4)i*8Hs0.  occurs  in  nature  as  the  mineral  vivbnite.  It  may 
i  obtained  anificbUy  as  a  white  predpitate,  which  rapidly  turns 
ue  or  ^reen  on  exposure,  by  mixing  solutions  of  ferrous  sulphate 
id  sodium  phosphate.  It  b  employed  in  medicine.  Normal  ferric 
losphate,  FeP04*2HiO,  occurs  as  the  mineral  strengite,  and  b 
>tair»ed  aa  a  yellowuh-white  predpitate  by  mixing  solutions  of 
rric  chloride  and  sodium  phos(»iate.  It  b  insoluble  m  dilute  acetic 
id,  but  disaolves  In  mineral  .acids.  The  add  salts  FeCHiPOi)*  and 
eH«(PO«)s-fiH^  have  been  described.  Basic  salu  have  been 
epared,  and  several  occur  in  ihe  mincial  kingdom;  dufrenite  b 
,(OH),PO*. 

A  rsmides,  Anenites,  Stc—SevenX  iron  arsenides  occur  as  minerals: 
incite,  FeAsi,  forms  silvery  rhombic  prisms;  mbpickel  or  arsenical 
rites.  Fe»AsSi,  b  an  important  commcrcbl  source  of  arsenic. 
Msic  ferric  anenite,  4Fe^s*.\stO«*5HtO,  b  obtained  as  a  flocculent 
>wn  preriptute  by  adding  an  arsenite  to  ferric  acetate,  or  by 
iking  freanly  prepared  feme  hydrate  with  a  solution  of  aracnious 
de.     The  last  reaction  b  the  basb  of  the  apfrficatk>n  of  ferric 


hydrate  as  an  antidote  m  arKnical  poisoning.  Normal  ferric 
arsenate,  FeAs04*2H|0,  constitutes  the  mineral  scorodite;  pharmaco- 
siderite  b  the  basic  arsenate  2FeAs04*Fe(OK)r5HtQ.  An  acid 
arsenate,  2Fei(HAs04)i*9HaO,  b  obuined  as  a  white  predpitate  by 
mixing  solutions  of  ferric  chloride  and  ordinary  sodium  phosphate. 
It  readily  dissolves  in  hydrochloric  add. 

Carbides,  Carbonalts. — ^Thc  carbides  of  iron  pby  an  important  part 
in  determining  the  properties  of  the  di£Ferent  rnodifications  of  the 
commerdal  metal,  and  are  discussed  under  I  son  and  Stebl. 

Ferrous  carbotuite.  FeCOi,  or  spathic  iron  ore,  may  be  obtained  as 
microscopic  rhombonedra  by  adding  sodium  bicarbonate  to  ferrous 
sulphate  and  heating  to  150*  for  30  hours.  Ferrous  sulfate  and 
sodium  carbonate  in  the  cold  give  a  flocculent  precipitate,  at  first 
white  but  rapidly  turning  green  owing  to  oxidation.  A  sduble 
carbonate  and  a  ferric  salt  give  a  precipitate  which  loses  carbon 
dioxide  on  drying.  Of  great  interest  are  the  carbonyl  compounds. 
Ferropentacarbonyl,  Fe(CO)a,  obtained  by  L.  Mond,  Quincke  and 
Langer  (/mr.  Ckem.  Soe.,  1891;  see  also  ibid.  1910,  p.  798)  by 
treating  iron  from  ferrous  oxabte  with  carbon  numoxide,  and  heating 
at  150'  b  a  pale  yellow  Ucjuid  which  freezes  at  about  -20*.  and 
boib  at  I03«5*.  Air  and  moisture  decompose  it.  The  halogens  give 
ferrous  and  ferric  haloids  and  carbon  monoxide';  hydrochforic  and 
hydrobromic  acids  have  no  action,  but  hydriodic  decomposes  it. 
By  exposure  to  sunlight,  dther  alone  or  dissolved  in  ether  or  ligroin, 
it  gives  lustrous  orange  pbtes  of  diferrononacarbonyl,  Fe»(CO)». 
If  thb  substance  be  heated  in  ethereal  solution  to  mt.  it  deposits 
lustrous  dark-green  tablets  of  ferrotetracarbonyl,  re(C0)4,  very 
stable  at  ordinary  teinperatures,  but  decomposing  at  I40*-I50*  into 
iron  and  carbon  monoxide  Q.  Dcwar  and  H.  O.  Jones,  AhsLJ.CS., 
1907,  ii.  a66).   For  the  cyanides  see  Paussic  Acid. 

Ferrous  salU  give  a  greenish  predpitate  with  an  alkali,  whilst 
ferric  give  a  characteristic  red  one.  Ferrous  salts  also  give  a  blui^ 
white  precipitate  with  ferrocyanide,  which  on  exposure  turns  to  a 
dark  blue;  ferric  sahs  are  characterized  by  the  intense  purple 
coloration  with  a  thiocyanate.  (See  also  Crbmistrt,  f  Analytical), 
For  the  quantitative  cstiination  see  Assayingi 

A  recent  atomic  wdght  determination  by  Ridiards  and  Baxter 
(Zeit.  anore.  Ckem.,  1900, 23,  p.  245;  1904, 38,  p.  232}.  who  found  the 
amount  of  silver  bromide  given  by  ferrous  bromide,  gave  the  value 
55-44 lO-i^    ' 

_  Pkwntacohgy, 

^ASl  the  official  salts  and  preparations  of  iron  are  made  directly  or 
indirectly  from  the  metaL  The  pharmacopocial  forms  of  iron  are  as 
follow: — 

I.  Femtm,  annealed  iron  wire  No.  35  or  wrought  iron  naUs  free 
from  oxide;  from  which  we  have  the  preparation  Vinumferri,  iroi^ 
wine,  iron  digested  in  sherry  wine  for  thirty  days.  (Strength,  1 
in  20.) 

a.  Ferrwn  redachim,  reduced  iron,  a  powder  containing  at  least 
75  ^  of  metallic  iron  and  a  varbble  amount  of  oxide.  A  preparation 
01  It  b  Trochiscus  ferri  redacU  (strength,  i  grain  of  leducea  iron  in 
each). 

3.  Ferri  sulphas,  ferrous  sulphate,  from  which  b  prepared  Mislura 
ferri  composUa,  "Griffiths'  mixture,"  containing  ferrous  sulphate 
25  gr.,  potassium  carbonate  30  gr.,  myrrh  60  gr.,  sugar  60  gr., 
spint  of  nutmeg  50  m.,  rose  water  10  fl.  oz. 

4.  Ferrt  sidfhas  exsiceatus,  which  has  two  subpreparations: 
(a)  Pilula  fern,  "  Bbud's  pill "  (exsiccated  ferrous  sulphate  150, 
exsiccated  sodium  carbonate  95,  gum  acada  y>,  tragacanth  15, 

filycerin  10,  syrup  150,  water  20,  each  to  contain  about  I  grain  of 
crrous  carbonate);  (b)  Pilula  aloes  et  ferri  (Barbadoes  aloes  2, 
exsiccated  ferrous  sulphate  i,  compound  powder  of  dnnamon  3, 
syrup  of  glucose  3). 

5.  Fern  carbonas  saecharatus,  saocharated  iron  carbonate.  The 
carbonate  forms  about  one-third  and  b  mixed  with  sugar  into  a 
greyish  powder. 

6.  Ferri  arsenas,  iron  arsenate,  ferrous  and  ferric  arsenates  with 
some  iron  oxides,  a  greenish  powder. 

7.  Ferri  thospkas,  a  slate-olue  powder  of  ferrous  and  ferric  phos- 
phates with  some  oxide.  Its  preparations  are:  (a)  Syru^us  Jerri 
pkospkatis  (strength,  i  gr.  of  ferrous  phosphate  in  each  fluid  drachm) ; 
(fr)  Syrupus  fern  ^wspkalis  cum  quinina  el  Uryckninaj  "  Easton's 
syrup  "  (iron  wire  75  grs.,  concentrated  phosphoric  acid  10  fl.'  dr., 

rwaered  strychnine  5  gr.,  c^uinine  sulphate  lio  gr.,  syrup  14 
oz.,  water  to  make  20  fl.  oz.),  in  which  each  fluid  drachm  represents 
I  gr.  of  ferrous  phosphate,  t  gr*  of  quinine  sulphate,  and  t%  gr.  of 
stiychnine. 

8.  Syrupus  ferri  iodtdi,  iron  wire,  iodine,  water  and  syrup 
(strength,  5*5  gr.  of  ferrous  iodide  in  one  fl.  dr.). 

9.  Limur  Jerri  perckloridi  fortis,  strong  solution  of  ferric  chloride 
(strength,  22*5  %  of  iron);  .its  preparations  only  are  prescribed,  viz. 
Liquor  ferri  perckloridi  and  Tinciura  ferri  ^chioridi. 

10.  Liquor  ferri  persulpkaUs,  solution  01  ferric  sulphate. 

II.  Liquor  ferri  pemttralus,  solution  of  ferric  utratc  (strength, 
3*3%  of  iron). 

12.  Liquor  ferri  acelatis,  solution  of  ferric  acetate. 

13.  The  scale  preparations  of  iron,  so  called  because  they  are 
dried  to  form  scales,  are  three  in  number,  the  base  of  all  being  ferric 
hydrate: 
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(a)  Femtmidrlaralum,  dark  fed  icales,  Mluble  in  vater. 

(6)  Ferri  et  quininae  citratis,  gcteniah  ydlov  ■cales  •oluble  in 
water. 

U)  Ferri  et  amtiufnii  dtroHs,  red  ■cales  aolubie  in  water,  from 
whidi  u  prepared  VinuM  ferri  dtraUs  (lerri  ec  amnMHiii  dCnds 
K  gr.,  orange  wine  i  £L  dr.). 

Substances  containing  tannic  or  gallk  add  torn  Mack  when  com- 
pounded with  a  ferric  salt,  so  it  cannot  be  used  in  combination 
with  vegetable  astringents  except  with  the  infusion  of  quassia  or 
calumba.  Iron  may,  however,  oe  prescribed  in  combination  with 
digitalis  by  the  addition  of  dilute  phosphoric  add.  Alkadts  and  their 
carbonates,  iime  water,  carbonate  ot  caldum,  mngnfsia  and  its 
carbonate  give  green  predpitates  with  fenoiis  and  brown  with  ferric 
salts. 

Unofiidal  preparations  of  iron  a«^  nnmberleai,  and  some  of  them 
are  very  useiuL  Ferri  hydroxiduni  (U.S.P.),  the  hydimted  oadde  of 
iron,  made  by  predpitating  ferric  siili>hate  with  ammonia,  is  used 
solely  as  an  antidote  in  arsenical  poisoning.  The  Synipus  ferri 
pho^hatis  Co.  is  wdi  known  as  **  Panish's  "  syrup  or  dicmical  food, 
and  the  Pilulae  ferri  phoaphatis  cum  quinina  et  strychnina,  known 
as  Easton's  pills,  form  a  solid  equivalent  to  Easton's  ssmip. 

There  are  numerous  mganic  preparatioas  of  iron.  Ferratin  is  a 
redfiish  brown  substance  which  dasms  to  be  identical  with  the  iron 
substance  found  in  pi^'s  liver.  Camifenin  is  another  tasteless 
ix>wder  containing  iron  in  combination  with  the  pho^hocamic  acki 
of  muscle  preparations,  and  contains  3^%  of  iron.  Ferratogen  is 
prepared  from  ferric  nudein.  Triferrin  is  a  paraouddnate  of  iron, 
and  contains  22  %  of  iron  and  2}  %  of  oraamcally  combined  phos- 
phorus, prepared  from  the  casein  of  oow^  milk.  Haemoi^obin  is 
extracted  from  the  blood  of  an  ox  and  may  be  administered  in  bolus 
form.  Dieterich's  solution  of  peptonatcd  iron  contains  about  2  gr. 
of  iron  per  oz.  ^  Vachctta  has  used  the^  albuminate  of  iron  with 
striking  success  in  grave  cases  of  anaemia.  Socdnate  of  iron  has 
been  prepared  by  Hausmann.  Hacmato^en,  introduced  by  Hommd, 
claims  to  contain  the  albuminous  constituents  of  the  blood  serum 
and  all  the  blood  salts  as  wdl  as  pure  haemoglobin.  Sioco,  the  name 
^vcn  to  dry  h.icmatogen,  is  a  tasteless  powder.  Haemalbumen, 
introduced  by  Dahmen,  is  soluble  in  warm  water* 

Therapeutics, 

Iron  is  a  metal  which  is  used  both  as  a  food  and  as  a  medidne  and 
has  also  a  definite  local  action.  Externally,  it  is  not  absorbed  by  the 
unbroken  sldn,  but  when  applied  to  the  broken  skin,-  sores,  ulcers 
and  mucous  surface?,  the  ferric  salts  are  powerful  astringents,  because 
they  coaguUtc  the  albuminous  fluids  in  the  tissues  themselves. 
The  salts  of  iron  quickly  cause  coagulation  of  the  blood,  and  the  dot 
plugs  the  bleeding  vcssds.  They  thus  act  locally  as  haemostatics  or 
styptics,  and  will  often  arrest  severe  haemorrhage  from  parts  which 
are  accessible,  such  as  the  nose.  They  were  formerly  used  in  the 
treatment  of  post  partum  hacmorriiage.  The  perddoride,  sulphate 
and  pernitrate  are  strongly  astringent;  less  extenavdy  they  are 
used  in  chronic  discharges  from  the  vagina,  reCtum  and  nose,  wlule 
injected  into  the  rectum  they  destroy  wcwms. 

Internally,  a  large  proportion  of  the  various  trtides  of  ordinary 
diet  contains  iron.  \Mien  given  medidnally  preparations  of  iron 
have  an  astringent  taste,  and  the  teeth  ana  tongue  are  blackened 
owing  to  the  formation  of  sulphide  of  iron.  It  is  thcref<»e  advisable 
to  take  liquid  iron  preparations  through  a  g^ass  tube  or  a  quilL 

In  the  stomach  all  salts  of  iron,  whatever  tbar  nature,  are  000- 
verted  into  ferric  chloride.  If  iron  be  given  in  excess,  or  if  the 
hydrochloric  acid  in  the  gastric  juice  be  dcfidcnt,  iron  acts  directly 
as  an  astringent  upon  the  mucous  membrane  of  the  stomach  walL 
Iron,  therefore,  may  disorder  the  digestion  even  in  healthy  subjects. 
Acid  preparations  are  more  likely  to  do  this,  and  the  aad  set  free 
after  the  formation  of  the  chionde  may  act  as  an  irritant.  Iron, 
therefore,  must  not  be  given  to  subjects  in  whom  the  gastric  functions 
are  disturbed,  and  it  Jiould  always  be  ^ven  after  meals.  Prepara- 
tions  which  are  not  acid,  or  are  only  slightly  add,  such  as  reduced 
iron,  dblyscd  iron,  the  carbonate  and  scale  preparations,  do  not 
disturb  the  digestion.  If  the  sulphate  is  prescribed  in  the  form  of  a 
pill,  it  may  be  so  coated  as  only  to  be  soluble  in  the  intestinal  digestive 
fiuid.  In  the  intestine  the  ferric  chloride  becomes  changed  mto  an 
oxide  of  iron ;  the  sub-chloride  is  converted  into  a  fenxws  carbonate, 
which  is  soluble.  Lower  down  in  the  bowd  these  compounds  are 
converted  into  ferrous  sulphide  and  tannate,  and  are  diminated  with 
the  faeces,  turning  them  black.  Iron  in  the  intestine  causes  an 
astringent  or  constipating  effect.  The  astringent  salts  are  therefore 
useful  occasionally  to  check  diarrhoea  and  dysentery.  Thus  most 
salts  of  iron  are  distinctly  constipadng,  and  are  best  used  in  com- 
bination with  a  purgative.  The  pill  of  iron  and  aloes  (B.P.)  b  de- 
signed for  this  purpcKse.  Iron  b  certainly  absorbed  from  the  intestirul 
canal.  As  the  iron  in  the  food  supplies  all  the  iron  in  the  body  of  a 
healthy  person,  there  is  no  doubt  that  it  b  absorbed  in  the  organic 
form.  Whether  inorganic  salts  are  directly  absorbed  has  been  a 
matter  of  much  discussion;  it  has,  however,  been  directly  proved 
by  the  experiments  of  Kunkel  {Archiv  fur  die  fysamte  Pkysiologie 
dcs  .^fenscnen  und  der  Tiere,  Ixi.)  and  Gaule.  The  amount  of  iron 
existing  in  the  human  blood  is  only  38  gr.;  therefore,  when  an 
excess  of  iron  is  absorbed,  part  is  excreted  immcc'iatcly  by  the  bowd 
and  kidneys,  and  part  b  stored  in  the  liver  and  spleen. 


Iron  beine  a  ooosCitaent  part  of  tlie  Uood  itself,  tlvre  b  a  &cct 
indication  lor  the  physician  to  prescribe  it  wbea  dbe  r*""-  u 
haemoglobin  in  the  blood  b  lowered  or  the  red  ^  oorpoKks  are 
diip^pjshfd.  In  certain  forms  of  anaemia  tbe  admiittstsadiM  of  ina 
rapidly  improves  the  blood  in  both  respectsi.  The  exsct  f-***^  a 
which  tbe  prescribed  iron  acts  b  still  a  matter  of  dryoir.  Ralpa 
Stockman  points  out  that  there  are  three  chief  **«TTpy»  as  to  cae 
actioo  of  iron  in  anaemia.  The  first  b  based  on  the  fact  dkat  the  ir  a 
in  the  haemoglobin  of  the  Uood  must  be  derived  from  the  i*»^ 
therefore  iron  medidnally  administered  b  absorbed.  The  sec  ci 
theory  b  that  there  b  no  absorption  of  iraa  given  by  the  nKMth.  r  ^t 
it  acts  as  a  local  stimulant  to  the  mucous  membcaae,  and  so  hiqsrrvts 
anaenua  by  increasing  the  digestion  of  tbe  food.  The  thied  ciKtx>  a 
that  of  Bunge,  who  says  that  m  dilarotic  crmdifinna  thoe  m  aa  escrss 
of  sulphuretted  hydrc^sen  in  the  bowd.  dianging  the  food  iroa  cr  -3 
sulphide  of  iron,  whidi  Bunge  states  cannot  be  abaosbed.  He 
believes  that  inorganic  iron  saves  the  organic  iroa  of  the  food  br 
combining  with  tne  sulphur,  and  improves  in  11  iiili  by  pralEcr.r^ 
the  organic  food  iron.  Stodcman's  own  ezpcfincnts  aie,  howr>:'. 
directly  opposed  to  Bunge's  view.  Wharfinger  states  thac  in  ^kr.-^ 
the  spednc  action  of  iron  b  only  obtained  by  adanoiaicriog  t:  .^e 
inocganic  prepararions  which  give  a  xeactaoo  with  the  otdmao  <?- 
agents;  the  uxm  ions  in  a  state  of  diwociation  act  aa  n  caxai!  . 
agent,  destroying  tbe  hypothetical  toxin  which  b  the  cue«  i 
chlorosis.  Pcactxal  riprtimir  teadies  every  .ris«;>4««  ^u,  « •>  ^t. 
ever  the  mode  of  action,  iron  is  most  vaiuaUe  in  iinsiiniii,  th<-t<>.. :  a 
many  cases,  sdiere  there  b  weU-markedtosMoiafrem  afaaoro*  - 
the  intestinal  prodticts,  not  only  laxatives  in  combiaatioa  vi>: 
but  intestinal  antiseptics  are  necessary.  That  foras  of  ae*j^:^A 
which  b  associated  snth  anaemb  usually  yidds  to  wa^, 

IRON  AGB»  the  third  of  the  three  periods,  Stoae,  Sra^s 
and  Iron  Ages,  into  iriiicfa  arehaeolo^sts  diride  pa3^-:rz 
time;  the  weapons,  ntcnsib  and  implements  bcii^  as  a  gesen.' 
rule  made  of  iron  (see  Arcbaeolocy).  The  tctm  has  no  r^ 
chronological  value,  for  there  has  been  00  onivcnal  synchros-  ^ 
sequence  of  the  three  epochs  in  all  qnailcrs  of  the  woiid.  Sc.=: 
cotutries,  such  as  the  islands  of  the  Sooth  Facihc.  the  inter.  :f 


fa  ±t 


of  Africa,  and  parts  of  North  and  South  America,  have  p^^-<«:^ 
direct  from  the  Sume  to  the  Iron  Age.     In  Eoiope  the  Ir:: 
Age  may  be  said  to  cover  the  last  yean  of  the  piefaistaric  iz^ 
the  eariy  years  of  the  hbtoric  periods.    In  E^pt,  f^«' '  " 
Assyria,  China,  it  teaches  far  badk,  to  p^'^'p*  4000  yeas  be  rz 
the  Christian  era.    In  Africa,  where  there  has  been  od  Br.:^ 
Age,  the  use  of  iron  socceeded  inunediatdy  the  use  of  st^^ 
In  the  Black  Pyramid  of  Abusir  (Vlth  Dynasty),  at  least 
B.a,  Gaston  Maspero  fotmd  some  pieces  of  iron,  aad  h 
fimeral  text  of  Pqn  L  (about  3400  B.C)  the  metal  is  BKsi^'^r^. 
The  use  of  iron  in  northern  Europe  would  seem  to  have  bees 
f aidy  general  long  before  the  invasion  of  Caesar.    Bot  iroc  w^ 
not  in  common  use  in  Denmaric  until  the  end  of  the  ist  cr=.'.-t 
AJ>.    In  the  north  of  Russia  and  Siberia  its  mtrodnci^^  wi& 
even  as  late  as  aj>.  800,  while  Ireland  enters  upon  her  Ins:  Afv 
about  the  beginning  of  the  xst  oentnry.    In  Ganl,  on  the  ^'^.r 
hand,  the  Iron  Age  dates  back  some  800  years  yr.;  wL^  a 
Etruiia  the  metal  was  known  some  sis  centuries  ^oiicr.    H  •***" 
represents  Greece  as  beginning  her  Izoa  Age  tw^vc  hij:.-^ 
years  before  our  era.    The  knowledge  of  tztm  spiead  fnc-  'J:e 
south  to  the  north  of  Europe.    In  approaching  the  F*«*  f:^= 
the  north  of  Siberia  or  from  the  south  of  Greece  and  the  Tra^l 
the  history  of  iron  in  each  country  eastward  is  tdarndfy  Ix*.*^ 
while  a  review  of  Euxx^iean  countiics  from  the  sntth  tcwir^ 
the  south  shows  the  latter  becoming  acquainted  with  the  cr-^J 
earlier  than  the  former.    It  b  sugg»ted  that  these  Imos  S6;^t 
the  theory  that  it  b  from  Africa  that  iron  first  case  iaio  :se. 
The  findkg  of  worked  iron  in  the  Great  I^immids  aeess  :» 
corroborate  thb  view.    The  metal,  however,  is  singuktjy  sci": 
in  collections  of  Egyptian  antiquitiet.    The  czplnBazxac  a  1:1s 
would  seem  to  lie  in  the  fact  that  the  rdics  are 
the  paraphernalia  of  tombs,  the  funereal  vesscb  ad 
iron  bdng  considered  an  impure  metal  by  the  ^iM^^t  lE^yx-^ 
it  was  never  used  in  their  manufacture  of  these  or  far  any  leix  > 
purposes.    Thb  idea  of  impurity  would  soem  n  fnnhcr  r '  - ' 
of  the  African  ori^  of  iron.    It  was  attributed  to  Sc:>  '^ 
spirit  of  evil  who  according  to  Egjpptian  traditioa  gox^nr  J 
central  deserts  of  Africa.    The  IztMi  Age  in  EoiofMr  b  cha.'^ ' 
ized  by  an  elaboration  of  designs  in  weapons,  impirra^^  . 
utensils.    These  are  no  longer  cast  but  hammerrd  c^'^  •* 
and  decoration  b  elaborate  curvilittcar  calher 
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lecUHneir,  the  forma  and  diancter  of  the  onuunentation  of  the 
northern  European  weapons  resembling  in  some  respects  Roman 
arms,  while  in  others  they  are  peculiar  and  evident^  repre- 
lenutive  of  northern  art.  The  dead  were  buried  in  an  extended 
position,  while  in  the  preceding  Bronze  Age  cremation  had 
been  the  rule. 

See  Lord  Avebury,  Prehistoric  Times  (1865;  1900);  Sir  J.  Evans. 
AncieiU  Stone  Implements  (1807);  Horae  Ferales,  or  Indies  m 
the  Archaeehey  of  Northern  Nations,  by  Kemble  (1863) ;  Gaston  C. C. 
Manero,  Cmde  in  Muste  de  Boulaq,  296 ;  Scotland  in  Pagan  Times 
—The  Iron  Aje,  by  Joseph  Anderson  (1883). 

IRON  AMD  STEEL.^  x.  Iron,  the  most  abundant  and  the 
cheapest  of  the  heavy  metals,  the  strongest  and  most  magnetic 
»f  known  substances,  is  perhaps  also  the  most  indispensable 
y[  all  save  the  air  we  breathe  aad  the  water  we  drink.  For  one 
kind  of  meat  we  could  substitute  another;  wool  could  be 
replaced  by  cotton,  silk  or  fur;  were  our  common  silicate  glass 
pone,  we  could  probably  perfect  and  cheapen  some  other  of 
±t  transparent  solids;  but  even  if  the  earth  could  be  made 
JO  yield  any  substitute  for  the  forty  or  fifty  million  tons  of 
ron  which  we  use  each  year  for  rafls,  wire,  machinery,  and 
ttructural  purposes  of  many  kinds,  we  could  not  replace  either 
he  steel  of  our  cutting  toob  or  the  iron  of  our  magnets,  the 
>asis  of  all  commercial  electricity.  This  usefulness  iron  owes 
n  part,  indeed,  to  its  abundance,  through  which  it  has  led 
IS  in  the  last  few  thousands  of  years  to  adb&pt  our  wasrs  to  its; 
>ut  still  in  chief  part  first  to  the  single  qualities  in  which  it 


very  weak;  conducting  heat  and  electricity  easily,  and  again 
(Bering  great  resistance  to  their  passage;  here  welcUng  readily, 
there  incapable  of  welding;  here  very  infusible,  there  melting 
with  relative  ease.  The  coincidence  that  so  indispensable  a 
thing  should  also  be  so  abundant,  that  an  iron-needing  man 
should  be  set  on  an  iron-cored  globe,  certainly  suggests  design. 
The  indispensableness  of  such  abundant  things  as  air,  water 
and  light  is  readily  explained  by  saying  that  their  very  abundance 
has  evolved  a  creature  dependent  on  them.  But  the  indis- 
pensable qualities  of  iron  did  not  shape  man's  evolution,  because 
its  great  niyfulnws  did  not  arise  until  historic  times,  or  even, 
as  in  case  of  magnetism,  until  modem  times. 

These  variations  in  the  properties  of  iron  are  brought  about 
in  part  by  corresponding  variations  in  mechanical  and  thermal 
treatment,  by  which  it  is  influenced  profoundly,  and  in  part  by 
variations  in  the  proportions  of  certain  foreign  elements  which 
it  contains;  for,  unlike  most  of  the  other  metals,  it  is  never 
used  in  the  pure  state.  Indeed  pure  iron  is  a  rare  airiosity. 
Foremost  among  these  elements  is  carbon,  which  iron  inevitably 
absorbs  from  the  fuel  used  in  extracting  it  from  its  ores.  So 
strong  is  the  e£fect  of  carbon  that  the  use  to  which  the  metal 
is  put,  and  indeed  its  division  into  its  two  great  classes,  the 
maileable  one,  comprising  steel  and  wrought  iron,  with  less 
than  3- 30%  of  carbon,  and  the  unmalleable  one,  cast  iron, 
with  more  than  this  quantity,  are  based  on  carbon-content. 
(See  Table  I.) 


Tablb  l.—C€nerat  Classification  of  Iron  and  Steel  according  (i)  lo  Carbon-Content  and  (3)  to  Presence  or  Absence  of  Inclosed  SU^. 


Contaimng  very  little  Carbon  (say. 
less  than  0-30%). 

Containing       an       Intermediate 

Quantity  of  Carbon  (say,  between 

0*30  and  3*3  %). 

Containing  much  Carbon  (say, 
from  3*3  to  5  %). 

Slaff-bearine  or 
"Weld-metal"  Scries. 

Wrought  Iron. 
Puddled  and  bloomary,  or  Charcoal- 
hearth  iron  belong  here. 

Weld  Stbsl. 

Puddled  and  blister  steel 

belong  here. 

Siagless  or  "  Ingot- 

Low-Carbon  or  Mild  Steel, 
sometimes  called  "  ingot-iron." 

It  may  be  either  Bessemer,  open- 
hearth,  or  crucible  steeL 

Half-Hard  and  High-Carbon 
Steels,  sometimes  called 
"  ingot-steel." 
They   may   be  either   Bessemer, 
open-hearth,  or  crucible  steel. 
Malleable  cast  iron  also  often 
belongs  here. 

Cast  Iron. 

Normal  cast  iron. "  washed  "  metal, 
and  roost  "  maUcable  cast  iron  " 
belong  here. 

Alloy  Steels. 

Nickel,  manganese,  tungsten,  and 

chrome  steels  belong  here. 

Alloy  Cast  Irons.* 

Spiegeleisen.  ferro-manganeae,  and 

silico-spiegel  belong  here. 

*  The  term  "  Alloy  Cast  Irons  "  is  not  actually  in  frequent  use,  not  because  of  any  question  as  to  its  fitness  or  meaning,  but  because 
le  need  of  such  a  generic  term  rarely  arises  in  the  mdustry. 


ccels,  such  as  its  strength,  its  magnetism,  and  the  property 
hich  it  alone  has  of  being  made  at  will  extremely  hard  by  sudden 
Kjling  and  soft  and  extremely  pliable  by  slow  cooling;  second, 
»  the  special  combinations  of  useful  properties  in  which  it 
ccels,  such  as  its  strength  with  its  ready  welding  and  shaping 
>th  hot  and  cold;  and  third,  to  the  great  variety  of  its  pro- 
rrties.  It  is  a  very  Proteus.  It  is  extremely  hard  in  our 
es  and  razors,  and  extremely  soft  in  our  horse-shoe  nails, 
hich  in  some  countries  the  smith  rejects  unless  he  can  bend 
lem  on  his  forehead;  with  iron  we  cut  and  shape  iron.  It 
extremely  magnetic  and  almost  non-magnetic;  as  brittle 
glass  and  almost  as  pliable  and  ductile  as  copper;  extremely 
ringy,  and  q>ringles8  and  dead;     wonderfully  strong,   and 

>  The  word  "  iron  "  was  in  O.  Eng.  iren,  isem  or  isen,  cf .  Ger.  Eisen, 
jt.  ysen,  Swed.  jdm,  Dan.jifrf»:  tneori|;inal  Teut.base  is  Mam,  and 
ginates  are  found  in  Celtic,  Ir.  iarun^  Gael,  iarunn,  Breton,  houam. 
The  ulterior  derivation  is  unknown;  connexion  has  been 
nested  without  much  probability  with  ti,  ice,  from  its  hard  brifcht 
r^ce.  or  with  Lat.  aes,  aeris,  brass.  The  change  from  isen  to  tren 
I  i6tb  cent,  yron)  is  due  to  rhotacism.  but  whether  direct  from 
fi  or  throu|^  isern,  irem  is  doubtful.  "  Steel  "  represents  the 
Eng.  stU  or  stUe  (the  true  form :  only  found,  however,  with  spelling 
4e.  cf.  st^-ecf,  steel-edged),  cognate  with  Ger.  StaU,  Dut.  and  Dan. 
at,  Ac. ;  the  word  is  not  found  outside  Teutonic.  Skeat  (Etym. 
ct.,  i9q%)  finds  the  ultimate  origin  in  the  Indo-European  base 
A-,  to  be  firm  or  sttll.  and  compares  Lat.  stagnum,  standing-water. 


3.  Nomenclature.— JJniii.  about  i860  there  were  only  three 
important  classes  of  iron — wrought  iron,  steel  and  cast  iron. 
The  essential  characteristic  of  wrought  iron  was  its  nearly 
complete  freedom*  from  carbon;  that  of  steel  was  its  moderate 
carbon-content  (say  between  0-30  and  s-s  %),  which,  though 
great  enough  to  confer  the  property  of  being  rendered  intensely 
hard  and  brittle  by  sudden  cooling,  yet  was  not  so  great  but 
that  the  metal  was  malleable  when  cooled  slowly;  while  that  of 
cast  iron  was  that  it  contained  so  much  carbon  as  to  be  very 
brittle  whether  ax>led  quickly  or  slowly.  This  classification 
was  based  on  carbon-content,  or  on  the  properties  which  it  gave. 
Beyond  thb,  wrought  iron,  and  certain  classes  of  steel  which 
then  were  important,  necessarily  contained  much  slag  or  "  cinder," 
because  they  were  made  by  welding  together  pasty  particles 
of  metal  in  a  bath  of  slag,  without  subsequent  fusion.  But  the 
best  class  of  steel,  crudble  steel,  was  freed  from  slag  by  fusion  in 
crucibles;  hence  its  name,  "  cast  steel."  Between  i860  and 
1870  the  invention  of  the  Bessemer  and  open-hearth  processes 
introduced  a  new  class  of  iron  to-day  called  "  mild  "  or  *'  low- 
carbon  steel,"  which  lacked  the  essential  property  of  steel,  the 
hardening  power,  yet  differed  from  the  existing  forms  of  wrought 
iron  in  freedom  from  slag,  and  from  cast  iron  in  being  very 
malleable.  Logically  it  was  wrought  iron,  the  essence  of  which 
was  that  it  was  (i)  "iron"  as  distinguished  from  steel,  and 
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(2)  maUeabk,  i^  capable  of  being  "  wrought.''  This  name  did 
not  please  those  interested  in  the  new  product,  because  existing 
wrought  iron  was  a  low-piiced  materiaL  Tnstfad  of  inventing 
a  wholly  new  name  for  the  wholly  new  product,  they  appn^riated 
the  name  "  steel,"  because  this  was  assoristfid  in  the  public 
mind  with  superiority.  This  they  did  with  the  excuse  that  the 
new  product  resembled  one  daas  of  steel — cast  steel— in  being 
free  from  slag;  and,  after  a  period  of  protest,  all  acquiesced  in 
calling  it  "steel,"  which  is  now  its  firmly  established  name. 
The  old  varieties  of  wrought  iron,  steel  and  cast  iron  preserve 
their  old  names;  the  new  dass  is  called  steel  by  main  force. 
As  a  result,  certain  varieties,  such  as  blister  sted,  are  called 
"  steel "  solely  because  they  have  the.  hardening  power,  and 
others,  such  as  low-carbon  steel,  solely  because  they  are  free 
from  slag.  But  the  former  lack  the  essential  quality,  ^laglrwsnws, 
which  makes  the  latter  steel,  and  the  latter  lack  the  essential 
quality,  the  hardening  power,  which  makes  the  former  sted. 
"  Sted  "  has  come  gradually  to  stand  rather  for  excellence  than 
for  any  specific  quality.  These  anomalies,  however  confusing 
to  the  general  rnuier,  in  fact  cause  no  appreciable  trouble  to 
important  makers  or  users  of  iron  and  steel,  beyond  forming 
an  occasional  side-issue  in. litigation. 

I  34  DefinitioHS. — Wrought  iron  is  slag-bearing  malleable  irw, 
containing  so  little  carbon  (0*30%  or  less),  or  its  equivalent,  that 
it  does  not  harden  greatly  when  cooled  suddenly. 

Sted  is  iron  which  is  malleable  at  least  in  some  one  range  of 
temperature,  and  also  is  dthcr  (a)  cast  into  an  initially  malleable 
mass,  or  (6)  is  capable  of  hardening  greatly  by  sudden  cooling, 
or  (c)  is  both  so  cast  and  so  capable  of  hardening.  (Tungsten 
steel  and  certain  classes  of  manganrse  sted  are  malleable  only 
when  red-hot.)  Normal  or  carbon  sted  contains  between  0*30 
and  2 -20%  of  carbon,  enough  to  nuike  it  hazxlen  greatly  when 
cooled  suddenly,  but  not  enough  U>  prevent  it  from  being  usefully 
malleable  when  hot. 

Cast  iron  is,  genericaUy,  iron  containing  so-  much  carbon 
(3-29%  or  more)  or  its  equi^^nt  that  it  is  not  \isefully  malleable 
at  any  temperature.  Specifically,  it  is  cast  iron  in  the  form  of 
castings  other  than  pigs,  or  remdted  cast  iron  suitable  for  such 
castings,  as  distinguished  from  pig  iron,  ix,  the  molten  cast  iron 
as  it  issues  from  the  blast  furnace,  or  the  pigs  into  which  it  is 
cast. 

Malleable  cast  iron  is  iron  which  has  been  cast  hi  the  condition 
of  cast  iron,  and'  made  malleable  by  subsequent  treatment 
without  fusion. 

Alloy  steels  and  cast  irons  are  those  which  owe  their  properties 
chiefly  to  the  presence  of  one  or  more  dements  other  than  carbon. 

Ingot  iron  is  slagkss  sted  with  less  than  0*30%  of  carbon. 

Ingot  steel  is  slagless  sted  containing  more  than  0*30%  of 
carbon. 

Wdd  steel  is  slag-bearing  iron  malleable  at  least  at  some  one 
temperature,  and  containing  more  than  0*30%  of  carbon. 

4.  Historical  Sketch. — ^The  iron  oxide  of  which  the  ores  of 
iron  consist  would  be  so  ea:sily  deoxidized  and  thus  brought  to 
the  metallic  state  by  the  carbon,  t.«.  by  the  growing  coals  of  any 
primeval  savage's  wood  fire,  and  the  resulting  metallic  iron 
would  then  differ  so  strikingly  from  any  object  which  he  had 
previously  seen,  that  its  very  early  use  by  our  race  is  only  natural 
The  first  observing  savage  who  noticed  it  among  his  ashes  might 
easily  infer  that  it  resisted  from  the  action  of  burning  wood 
on  certain  extremdy  heavy  stones.  He  could  pound  it  out  into 
many  useful  shapes.  The  natural  steps  first  of  making  it  intention- 
ally by  putting  such  stones  into  his  fire,  and  next  of  improving 
his  fire  by  putting  it  and  these  stones  into  a  cavity  on  the  weather 
side  of  soine  bank  with  an  opening  towards  the  prevalent  wind, 
would  give  a  simple  forge,  differing  only  in  size,  in  lacking  forced 
blast,  and  in  details  of  construction,  from  the  Catalan  forges 
and  bloomaries  of  to-day.  Moreover,  the  coals  which  deoxidized 
the  iron  would  inevitably  carburize  some  lumps  of  it,  here  so 
far  as  to  turn  it  into  the  brittle  and  relatively  useless  cast  iron, 
there  only  far  enough  to  convert  it  into  steel,  strong  and  very 
useful  even  in  its  unhardened  state.  Thus  it  is  almost  certain 
that  much  of  the  earliest  iron  was  in  f aa  steeL    How  soon  after 


man's  discovery,  that  he  coold  beat  mm  and  Aeel 
cold  into  useful  shapes,  he  learned  to  foige  it  while  hot  k  hari 
to  conjecture.  The  pretty  daborate  appliaaccs,  tonp  or  tfaer 
equivalent,  which  would  be  needed  to  eaable  him  to  hold  k 
conveniently  while  hot,  oould  hardty  have  been  devised  tiS  t 
very  much  later  period;  but  then  he  may  have  beea  CBBtesS 
to  forge  it  inconveniently,  becaliae  the  yreat  eaae  with  whk± 
it  madbes  out  when  hot,  perhaps  pushed  with  &  stool  stick  fa«a 
the  fire  to  a  neighbouring  flat  stone,  would  compcoaate  for  each 
inconvenience.  However  th»  may  be,  very  sooa  after  nan  bepa 
to  practise  hot-forging  he  would  inevitably  leani  that  soddea 
cooling,  by  quendiing  in  water,  made  a  la^  pcoportioa  of  ba 
metal,  his  sted,  extremdy  hard  and  bottle,  hrrsmr  he  wodd 
certainly  try  by  this  very  quenching  to  avoid  the  iuaauwueas 


of  having  the  hot  metal  about.  But  the  invatnafale  and  tatba 
delicate  art  of  tempering  the  hardened  sted  by  a  very  carda^ 
and  gentle  rdieating,  which  removes  its  extreme  hrittlfwa 
thou^  leaving  most  of  its  predous  hardnrsw,  needs  sach  skl^ 
handling  that  it  can  hardly  have  become  known  uxaJH  very  kmg 
after  the  art  of  hot-forging. 

The  oxide  ores  of  copper  would  be  deoxidised  bjr  the  aavafc'i 
wood  fire  even  more  easily  than  those  of  iron,  and  the  resahisg 
copper  would  be  recognized  more  easily  than  iroo,  because  it 
would  be  likdy  to  mdt  and  run  together  into  a  maaa  coospksoe 
by  its  bright  colour  and  its  very  great  malVa bimcaa.  Fros 
this  we  may  infer  that  copper  and  iron  probably  came  into  me 
at  about  the  same  stage  in  man's  devdopment,  ooppcr  befoie 
iron  in  regions  which  had  oxidized  copper  oies,  vfaeiher  they 
also  had  iron  ores  or  not,  iron  before  copper  in  places  when 
there  were  pure  and  easily  reduced  ores  of  iron  bntnoneofa^ipeL 
Moreover,  the  use  of  each  metal  must  have  originated  ia  maj 
different  places  independently.  Even  to-day  isolated  peapia 
are  found  with  thdr  own  primitive  iron-making,  but 
of  the  use  of  copper.' 

If  iron  thus  preceded  copper  in  many  places,  stfll 
it  have  preceded  bronze,  an  alloy  of  copper  and  tin 
likdy  tlkn  dther  ircm  or  copper  to  be  made  nnintentiaeallj. 
Indeed,  though  iron  oires  abound  in  many  places  whic^  ^ft 
ndther  cc^)per  nor  tin,  yet  there  are  but  few  places  which  have 
both  copper  and  tin.  It  is  not  improbable  that,  once  bcoaa 
became  known,  it  might  replace  iron  in  a  measnze,  p*^i*«r*  c%ea 
in  a  very  large  measure,  because  it  is  so  fusifak  that  it  can  be 
cast  dircMrtly  and  easily  into  many  usdnl  shapes.  It  seems  t; 
be  much  more  prominent  than  iron  in  the  Hooserk  poees, 
but  they  tdl  us  only  of  one  region  at  one  age.  Even  if  a  naik: 
here  or  there  should  give  up  the  use  of  ircm  completely,  that  tu 
should  is  ndther  probable  nor  shown  by  the  evidence.  The 
absence  of  iron  and  ute  abundance  of  bronze  in  the  relics  at  a 
prehistoric  people  is  a  inece  of  evidence  to  be  accei^ed  «r^ 
caution,  because  the  great  ddect  of  iron,  its  pronenes  to  r^sl, 
would  often  lead  to  its  complete  di^ppraraiwir,  or  cooveescs 
into  an  unrecognizable  mass,  even.  thou|^  tools  of  broaae 
originally  laid  down  beside  it  mig^t  remain  but  httJe  oomdoi 
That  the  andents  should  have  discovered  an  ait  of  haidexrf 
bronze  is  grossly  improbable,  first  because  it  is  not  to  be  hardesed 
by  any  simple  process  like  the  hardfning  of  sted,  and  secooc 
because,  if  they  had,  then  a  large  [noportion  ci  the  Mxxzt 
bronze  tools  now  known  ought  to  be  hard,  whidi  is  not  the  case 

Because  iron  would  be  90  easily  made  byprdkistoncaadct'cs 
by  primeval  man,  and  would  be  so  useful  to  him,  we  are  karJ.i 
surprised  to  read  in  Genesb  that  Tubal  Cain,  the  sixih  in  descc 
from  Adam,  discovered  it;  that  the  Assyrians  had  knsvts  ir: 
saws  which,  to  be  effective,  must  have  been  of  hankned  s:?*' 
ix.  of  iron  which  had  absorbed  some  carbon  from  the  ca&ia 
with  which  it  had  been  made,  and  had  been  quenched  m  ».:^ 
from  a  red  heat;  that  an  iron  tool  has  been  found  mabtddei  ^ 
the  andent  pyramid  of  Kephron  (probaUy  as  early  as  3500  a : 
that  iron  metallurgy  h^  advanced  at  the  time  of  Tcth3Ls.» 
(Thothmes)  III.  (about  1500  b.c)  so  far  that  bellows  were  .ise:! 
for  forcing  the  forge  fire;  that  in  Homer's  time  (not  later  tins 
the  9th  century  b.c.)  the  ddicate  art  of  hardening  Mud  tcBi(!tf7=f 
I  sted  was  so  familiar  that  the  poet  used  it  for  a  simile,  likeas^f 
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tht  hissing  of  the  stake  which  Ulysses  drove  into  the  e3re  of 
Polyphemus  to  that  of  the  steel  which  the  smith  quenches  in 
water,  tnd  dosing  with  a  reference  to  the  strengthening  effect 
of  this  quenching;  and  that  at  the  time  of  Pliny  (a.d.  33-79) 
the  relative  value  of  different  baths  for  hardening  was  known, 
and  oil  preferred  for  hardening  small  tools.  These  instances  of 
the  very  early  use  of  this  metal,  intrinsically  at  once  so  useful 
and  so  likely  to  disappear  by  rusting  away,  tell  a  story  like  that 
of  the  single  foot-print  of  the  savage  which  the  waves  left  for 
Robinson  Crusoe's  warning.  Homer's  familiarity  with  the  art 
of  tempering  could  come  only  after  centuries  of  the  wide  use 
of  iron. 

5.  Three  Periods. — The  history  of  iron  may  for  convenience 
be  divided  into  three  periods:  a  first  in  which  only  the  direct 
eitraction  of  wrought  iron  from  the  ore  was  practised;  a 
second  which  added  to  this  primitive  art  the  ^extraction  of  iron 
in  the  form  of  carburiaed  or  cast  iron,  to  be  used  either  as  such 
or  for  conversion  into  wrought  iron;  and  a  third  in  which  the 
iron  worker  used  a  temperature  high  enough  to  melt  wrought 
iron,  which  he  then  called  molten  steel.  For  brevity  we  may 
call  these  the  periods  of  wrought  iron,  of  cast  iron,  and  of  molten 
steel,  recognizing  that  in  the  second  and  third  the  earlier  pro- 
cesses continued  in  use.  The  first  period  began  in  extremely 
remote  prehistoric  times;  the  second  in  the  X4th  century;  and 
the  third  with  the  invention  of  the  Bessemer  process  in  i8c6. 

6.  First  Period. — ^We  can  picture  to  ourselves  bow  in  the  first 
period  the  savage  smith,  step  by  step,  bettered  his  control  over  his 
nre,  at  once  his  source  ol  heat  and  his  deoxidtzing  agent.    Not  con- 
tent to  let  it  burn  by  natural  draught,  he  would  blow  it  with  his  own 
breath,  would  expose  it  to  the  prevalent  wind,  would  urge  it  with  a 
fan.  and  would  devise  the  first  crude  valveiess  bellows,  perhaps  the 
pissktn  already  familiar  as  a  water-bottle,  of  which  the  psalmist  says: 
'*  1  am  become  as  a  bottle  in  the  smoke."   To  drive  the  air  out  of  this 
skin  by  prcssifw  on  it,  or  even  by  walking  on  it,  would  be  easy;  to 
fill  it  again  with  air  by  pullii^  its  sides  apart  with  his  fingers  would 
be  so  irksome  that  he  would  toon  learn  to  distend  it  by  means  of 
strings.    If  his  bellows  had  only  a  single  opening,  that  through  which 
they  delivered  the  blast  upon  the  nre,  then  m  inflating  them  he 
would  draw  back  into  them  the  hoc  air  and  ashes  from  the  fire.    To 
prevent  this  he  might  make  a  second  or  suction  hole,  and  thus  he 
would  have  a  veritable  engine,  perhaps  one  of  the  very  earliest  of  all. 
While  inflating  the  bellows  he  would  leave  the  suction  port  open  and 
close  the  discharge  port  with  a  pinch  of  his  finger;  and  while  blowing 
the  air  against  tne  fire  he  would  leave  the  discharge  port  open  and 
pinch  together  the  sides  of  the  suction  port. 

The  next  important  step  seems  to  have  been  taken  in  the  4th 
century  when  some  forgotten  Watt  devised  valves  for  the  bdlowa. 
But  in  spite  of  the  activity  of  the  iron  manufacture  in  many  of  the 
Roman  provinces,  espedally  England,  France,  Spain,  Carinthia  and 
near  the  Rhine,  the  httle  forges  in  which  iron  was  extracted  from  the 
are  remained,  until  the  I4tn  century,  very  crude  and  wasteful  of 
abour,  fuel,  and  iron  itself:  indeed  probably^  not  very  different  from 
:hose  of  a  thousand  years  before.  Where  iron  ore  was  found,  the 
ocal  smith,  the  Waidsckmitd,  converted  it  with  the  charcoal  of  the 
lurroandtng  forest  into  the  wrought  iron  which  he  worked  up. 
Vf  anv  farmers  had  their  own  little  forges  or  smithies  to  supply  the  iron 
or  tneir  tools. 

The  fuel,  wood  or  charcoal,  which  served  both  to  beat  and  to 
leoxidize  the  ore,  has  so  strong  a  carburixing  action  that  it  would 
urn  some  of  the  resultant  metal  into  "  natural  steel,"  which  differs 
rofn  wrought  iron  only  in  containing  so  much  carbon  that  it  is  re* 
ttively  hard  and  Inittle  in  its  natural  state,  and  that  it  becomes 
itensdy  hard  when  quenched  from  a  red  heat  in  water.  Moreover, 
his  same  carburixing  action  of  the  fuel  would  at  times  go  so  far  as 
3  turn  part  ol  the  metal  into  a  true  cast  iron,  so  brittle  that  it  could 
ot  be  worked  at  all.  In  time  the  smith  learnt  how  to  convert  thn 
nwelconte  product  into  wrought  iron  by  remelting  it  in  the  forge, 
cposing  it  to  the-  blast  in  such  a  way  as  to  bum  out  most  of  its 
irt>on. 

7.  Second  Period.— Wxth  the  second  period  began,  in  the  14th 
;ntury,  the  gradual  displacement  of  the  direct  extraction  of  wrought 
on  from  the  ore  by  the  intentional  and  regular  use  of  this  indirect 
ethod  of  first  carSurizing  the  metal  and  thus  turning  it  into  cast 
Ml,  and  then  converting  it  into  wrought  iron  by  remelting  it  in  the 
r^.  This  displacement  has  been  got  neon  ever  since,  and  it  is  not 
ute  complete  even  to-day.  It  is  of  the  familiar  type  of  the  re- 
ading of  the  dmple  but  wasteful  by  the  complex  and  economical, 
id  it  was  begun  unlntenticmally  in  the  attempt  to  save  fuel  and 
bour,  b>r  iocreaang  the  tiae  and  especially  the  height  of  the  forge, 
id  by  driving  the  bdlowB  by  means  of  watcr*power.  Indeed  it  was 
e  use  of  water-power  that  nve  the  smith  pressure  strong  enough 
force  his  blast  up  through  a  longer  column  of  ore  and  fuel,  and  thus 
abled  him  to  increase  the  height  of  his  forge,  enlarge  the  scale  of  his 
itiooa*  ami  is  turn  save  fud  and  labour.  And  it  was  the  lengthen-' 


ing  of  the  forge,  and  the  length  and  intimacy  of  contact  between  ore 
and  fuel  to  which  it  led,  that  carburixed  the  metal  and  turned  it  into 
cast  iron.  This  is  so  fusible  that  it  melted,  and,  running  together 
into  a  single  molten  mass,  freed  itself  mechanically  from  the 
"  gangue,"  as  the  foreign  minerals  with  which  the  ore  is  mixed  are 
called.  Finally,  the  improvement  in  the  quality  of  the  iron  which 
resulted  from  thus  completely  freeing  it  from  the  gangue  turned  out 
to  be  a  great  and  unexoecteo  merit  of  the  indirect  process,  probably 
the  merit  which  enaMed  it,  in  spite  of  its  complexity,  to  drive  out  the 
direct  process.  Thus  we  have  nere  one  of  these  cases  common  in  the 
evolution  both  of  nature  and  of  art,  in  which  a  change,  made  for  a 
specific  purpose,  has  a  wholly  unforeseen  advantage  in  another 
direction,  so  important  as  to  outweigh  that  for  which  it  was  made 
and  to  determine  the  path  of  future  devdopment. 

W^th  thu  method  of  making  m<4ten  cast  iron  in  the  hands  of  a 
people  already  familiar  with  bronze  founding,  iron  founding,  ue,  the 
casting  of  the  molten  cast  iron  into  shapes  which  were  useful  in  spite 
of  its  brittleness,  naturally  followed.  Thus  ornamental  iron  castings 
were  made  in  Sussex  in  the  14th  century,  and  in  the  l6th  cannons 
wdffhing  three  tons  each  were  cast. 

The  indirect  process  once  established,  the  gradual  inuease  in  the 
height  and  diameter  of  the  high  furnace,  which  has  lasted  till  our 
own  days,  naturally  went  on  and  developed  the  gigantic  blast 
furnaces  of  the  jnesent  time,  still  called  "  high  furnaces  in  French 
and  German.  The  impetus  which  the  indirect  process  and  the  ac- 
celeration of  dviiization  in  the  i5th  and  i6th  centuries  gave  to  the 
iron  industry  was  so  great  that  tne  demands  of  the  iron  masters  for 
fuel  made  serious  inroads  on  the  forests,  and  in  1558  an  act  of  Queen 
Elizabeth's  forbade  the  cutting  of  timber  in  certain  parts  of  the 
country  for  tron-maldng.  Another  in  1584  forbade  the  building  of 
any  more  iron-works  in  Surrey,  Kent,  and  Sussex.  This  increasing 
scarcity  of  wood  was  probably  one  of  the  chief  causes  of  the  attempts 
which  the  iron  masters  then  made  to  replace  charcoal  with  mineral 
fuel.  In  161 1  Simon  Siurtevant  patented  the  use  of  mineral  coal  for 
iron-smelting,  and  in  1619  Dud  Dudley  made  with  this  coal  both 
cast  and  wrought  iron  with  technical  success,  but  through  the 
opposition  of  the  charcoal  iron-makere  all  of  his  many  attempts  were 
d«eated.  In  1625  SCradda's  attempts  in  Hainaut  had  no  better 
success,  and  it  was  not  till  more  than  a  century  later  that  iron- 
smelting  with  mineral  fuel  was  at  last  fully  successful  It  was  then, 
in  17^5,  that  Abraham  Darby  showed  how  to  make  cast  iron  with 
coke  in  the  high  furnace,  which  by  this  time  had  become  a  vcritaUe 
blast  furnace. 

The  next  great  improvement  in  blast-furnace  practice  came  in 
181 1,  when  Aubertot  in  France  used  for  heating  steel  the  furnace 
gases  rich  in  carbonic  oxide  which  till  then  had  been  allowed  to  bum 
uselessly  at  the  top  of  the  blast  furnace.  The  next  was  J.  B.  Neilion's 
invention  in  182B  of  heating  the  blast,  which  incrnsed  the  pro- 
duction and  lessened  the  fuel-consumption  of  the  furnace  wonder- 
fully. Very  soon  after  this,  in  1853,  the  work  of  heating  the  blast 
was  done  by  means  of  the  waste  jtascs,  at  Wasseralfingen  in  Bavaria. 
Meanwhile  Henry  Cort  had  m  i;[B4.very  greatly  simplified  the 
conversion  of  cast  iron  into  wrought  iron.  In  place  of  the  old  forge, 
in  which  the  actual  contact  between  the  iron  and  the  fuel,  itsrif  an 
energetic  carburiang  agent,  made  dccarburizatton  difficult,  he 
devised  the  reverberatory  puddling  furnace  (see  fig.  14  below),  in 
which  the  iron  lies  in  a  chamber  apart  from  the  fire-place,  and  is  thus 
protected  from  the  carburixing  action  of  the  fud,  though  heated  by 
the  flame  which  that  fuel  gives  out. 

The  rapid  advance  in  mechanical  engineering  in  the  latter  part  of 
this  second  period  stimulated  the  iron  industry  greatly,  giving  it  in 
1738  Payn  and  Hanbury's  rolling  mill  for  nrfling  sheet  iron,  in  1760 
John  Smeaton's  cylindrical  cast-iron  bellows  in  place  of  the  wooden 
and  leather  ones  previously  used,  in  1783  Cort's  grooved  rolb  for 
rolling  bars  and  rods  of  iron,  and  in  1838  James  Nasmyth's  steam 
hammer.  But  even  more  imporunt  than  these  were  the  advent  of 
the  steam  engine  between  1760  and  1770,  and  oif  the  railroad  in 
1825,  each  of  which  gave  the  iron  industry  a  great  impetus.  Both 
created  a  great  demand  for  iron,  not  only  tor  themselves  but  for  the 
industries  which  they  in  turn  stimulated;  and  both  directly  aided 
the  iron  master:  the  steam  engine  by  giving  him  powerful  and  con- 
venient tools,  and  the  railroad  by  assembling  bis  materials  and 
distributing  his  products. 

About  1740  Benjamin  Huntsman  introduced  the  "crucible 
process  "  of  mdting  sted  in  small  cnidbles,  and  thus  freeing  it  from 
the  slag,  or  rich  iron  silicate,  with  which  it,  like  wrought  iron,  was 
mechanically  mixed,  whether  it  was  made  in  the  old  forae  or  in  the 
puddling  furnace.  Thb  removal  of  the  dnder  very  greatly  improved 
the  steel;  but  the  process  was  and  is  so  costly  that  it  is  used  only  for 
making  steel  for  purposes  which  need  the  very  best  quality. 

8.  Third  Peried.— The  third  period  has  for  its  great  distinction  the 
invention  of  the  Bessemer  and  open-hearth  processes^  which  are  like 
Huntsman's  crudble  process  in  that  their  essence  is  thdr  fredng 
wrought  iron  and  low  carbon  sted  from  mechanically  entailed 
dnder,  by  devdoping  the  hitherto  unattainable  temperature,  rising 
to  aboive  1500*  C,  needed  for  melting  these  relativdy  infusible  pro- 
ducts. These  processes  are  incalculably  more  important  thao 
Huntsman's,  both  because  they  are  incomparably  cheaper,  and 
because  thdr  products  are  far  more  nsdul  than  his. 
Thus  the  distinctive  work  of  the  second  and  third  periods  is  freeing 
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tbe  meal  f mo  maJuDiciI  nupuncn  tw  fun 
by  CQDveftin^  the  ukuI  inID  tbt  [uiitw  cu 

f^r  the  fint  tunc  RDLOved  die  gan^iie  of  the 

giving  a  lonpeialurc  high  enough  to  niell  the  mod 
of  iroD,  Ubenicd  the  dag  fanded  ia  deriving  tbem 
In  1B56  SemiBiner  not  only  bveoted  hit  extraoci.  .     ,  , 

nuidnc  the  heat  developed  by  the  rapid  uidation  of  the  Lmf, 

in  pig  iron  niw  the  lempenture  above  the  exalted  mcLting-pouit  of 


pcnod  ^ 


alEdg  thit  (FmpcraftiTTp  the  Minin  brolhere  of  SruQ  ib  Fnncc  in 
1^  devc^pca  the  Dpen-bearth  proceb  of  aakidg  Keel  of  any 
dHued  carbon-eontent  by  nwlting  together  ia  thb  furnace  cait  and 
vmjoDht  iron.  The  gmt  defrct  ol  both  these  proceeiea,  that  thty 
eouUr  not  rtmove  tlw  baneful  nbo»hofu>  with  which  all  the  ore) 
of  aoa  are  usociattd,  wu  remedied  id  1S78  by  5.  G.  Thooiah  who 
■hawed  that,  in  llie  pmrnce  of  a  ^  lich  in  Lime,  the  whole  of  the 
phoiphonu  couVd  be  rcmavrd  readily. 

g.  After  the  renuikable  devekipmeut  of  the  bla«  fumacx.  the 
Dewnier»  and  the  open-beanh  proceiaefl.  the  moA  imponanl  worll 
of  thii,  the  third  period  of  the  hinocy  of  iron,  ia  the  Intih  and  powlh 
of  the  acieace  and  art  ol  iron  metaUography.  ""  " 
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divide  the  diagraiD  i 


f,  austenile  alone  for  regioD  4  i 

explained  below.     If  the  betal  followed  the  la 

tbcQ  whenever  Ibrough  change  of  temperalutc  it  enlend  a  tm 

rcgioD,  it  would  fotltwitb  adopt  the  coDSIilution  nonzial  10  thai 
iffon.  But  in  fact  the  change  of  constitution  often  Uci  Cieaily 
>  thai  the  metal  may  b*ve  the  constitution  normal  to  a  tefKia 
igfaet  than  that  ID  which  it  11  or  even  a  palcbwotk  ci 

lepmentini  fiagmtnU  of  those  ol  two  or  man  ret> 


Ed  ihat  the 


wonderful  changes  which  thermal  1 

foreignelementscauie  wereduetoauouopy,  anuiromunanu  uu 
teacninfs  have  ctHne  a  rapid  growth  of  the  u«e  of  the  nxallrd  "  alloy 
steels"  10  which,  thanks  to  special  comnHition  and  treatment,  ihe 
iroaexiauuioneor  mcreolitsremaikableaUatropicslatei.  These 
InchHle  the  austeiulk  or  ganma  non-magnetic  ounganefle  Keel 
already  patented  by  Robert  Hadfield  in  1183,  the  first  importan 
kdown  substance  nich  combined  gTf*t  mafieablencss  with  grea 
hardoess.  and  the  martensitic  or  beta  "  hi  h  weed  tool  steeP'  ol 
White  and  Taylor,  wtiich  retains  itabardnesa  and  cutting  power  even 
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M  oHd  Slid.— Tie  teutilutloii  of  [be 
and  steel  ai  shown  by  Ihe  miouMOpe 
It  mfluence  of  carbon  which  was  outlined 


In  (i  i  and  3.  Tne  meiai  in  iu  usual  siowiy  cooiea  state  IS  I 
conglomtiiie  lilie  ihe  gntutic  rocks.  Jusi  as  ■  (laniie  is  1 
con^omerate  or  mechanical  imature  of  distinct  cryslaltini 
gmina  of  thiee  perfectly  de6nite  minerals,  tnica,  quartz,  and 
felspar,  so  iron  and  steel  in  their  usual  slowly  cooled  stale  consul 

minerals,  diamelncally  unlike-    These  are  cemenEile,  a  debniK 


implies  that  15%  of  the  soft  ductile 
glass-hard  cementite,  il  ii  not  suip 
catbon  influences  the  properties  of  the 
But  carbon  affects  the  properties  1 
rise  10  varying  proportions  of  ccmenti 
shifting  from  one  molccubi  suie  to 
us  to  bold  the  iron  its 
^and-r-iriin,aswiil  be 
■a  heat  lea- 


s  Tepbced  by  the 

K)  profoundly. 

lot  only  by  ^ving 
tite,  but  also  both  by  itself 
>  another,  and  by  enabling 
I  magnetic  allorropic  for 
iow.  Thus,  sudden  cooling 
lot  in  definite  combii  ' 
in  fi-  and  7-allotiopif 


as  cementiEc,  but  actually  dissols 

in  Ihe  conditions  known  as  martensile  and  amlemle,  not  granili 
bul  gloss-like  bodies,  ol  which  ihe"  hardened  "and  "  tempered  ' 
steel  of  out  culling  loots  in  large  part  consists.  Again,  if  mnr 
thin  I  %  of  cubon  is  present,  it  passes  readily  into  the  state  c 
pure  graphitic  carbon,  which,  in  ilself  soft  awi  weak,  weaken 
and  embrittle  tbe  metal  ai  any  foreign  body  would,  by  breaking 


L.  The  Kobi 


srepi 


•boitvtm  diogram  (fig.  i),  i 
L  lempentuiea  and  bonionu 

;natiiig  temporarily  and  for  smpUdl. 
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tnn  if  rich  ia  UH 
couling  from  RiKfl 
cold  n  complctdy  iluit  tbt  a«d  1 


ig!v  lUfDctic  bccuie  td  tlw  v« 

pntence  o'  Dudi  juoniKi 
«  4iHUniu  be  pntcnvf  ia  t 


.  ., _.    only  ia  tlw  liRlc 

incic  CHM.  i>  y«  ■  fUte  throaili  which  the  nRUi  Hnu  ahnyi 
^L_  .1. i 1  „gio„  .  c|un_,  [nto  liw  lerrile  and 

Itmiib  not  Dotiul  belw  MHST. 
be  pftvcrvcd  in  IK  cold  by  the  pracAct  of  Hboul 


..  _    _.to  *  iron  n  ihiniih   (hat  Ui 

itruifonDed  even  duriH  iknr  cooUnf , 

tybe|memdiincaipictelyuinlbe''l 


Agiio^i 

of«tel.'^wl._ 

of  rtftion  4.  and  then  1 


chsnu  frofn  aiutcmte  into  fcrrice  ud  crmeatite,  much  oi  the  iron  1 
ciuthT  in  muil  in  thffTKatC'  According  loour  pmenl  (heory,  i 
is  chiefly  to  beta  ironn  pjuerved  in  one  of  lAtfc  way*,  thai  all  oitnj 

iri'ndl'r.X  •nStTw  ^  it.  hi 


"nu'rl^hC°cor 


hen.  lar  from  being  definite  wbetanct*.  are  pnbably  only  nniahly 
lundn)  Hifei  of  thit  traniitton.  TmaiU  and  larhiu.  indeed, 
em  to  be  chiefly  very  finely  divided  ndxturea  of  fertile  and  ceiAeiitite. 
voIhNv  bocauae  erf  tbia  Bnencfa  that  lorbitic  ateel  ham  in 
'  atrencth  and  elaaticity  vith  ductility 

t  8,  it.  for\irte'™r.tuS"heSw*MHSP'.    Il  i.^ilw^mn^. 

)k.'u^  lunTTt  in  ''Raicbt'ilon  and  mild  or]o>^T^n  BrL 
^.  FimU  and  ttmmOU.  already  dracnbed  in  \  10.  are  the  final 
tion  of  aunenite  in  fLfw<Do1in|.    ^ 


GHNI.  >-leiiite(i 


y  puie  a-iron)  with  auttenite  (oc  II 
ti1uentiol.]owljrcoolcd>It   ' 


rfflc-The    f      ■       ind  ..^sellS). 

iintainin  luu  D^%  of  eaibon  (S  in  fig.   1)  coniim  of  peailile 

ii  carbon  GOnaiit  typkatly  of  kemeU  of  pearlile  aurroundcd  by 
■nulopea  of  free  cemenlite  (lee  Alloys.  PI.,  fie.  ij)  tulficleni  in 
jujnlLly  loreHeeent  their  eaceai  of  cartnn  over  Ifieeikrecloid  lalio^ 
hey  are  called  "  hy|xr41iiecloid.^'  and  are  reprevnted  by  region  8 

ypiE:al1y  of  kcfneti  of  pearliie  lurrouaded  by  envelopea  of  rrrrite 
s«  Allot*.  PI.,  lijt.  11)  luflicient  in  quantity  10  repreient  tbeii 
um  of  iron  over  lEiieulectindiatlaiia  called  "  hyp«gttcioid  " ; 
ind  ia  rcpmcnted  by  region  6  of  fig.  1.  Thii  lypiol  ^'  envelope  and 


«0(.Bl^ 


^trc  finally  comcjeteiy 
]lo>cd  together  ' 


''bihelail-i 

otullMn 

,  ..jiea.   It  ia  tne  DKHner 

iof  chanctetinica  arei  <i>  tli 

"  ximpoaiiion  ia  fixed,  and  do 

thoae  metala  are  pmeni,  I 

of  rither  metal  aa  b  pnaei 


■vednff'painlbeoBatant;and  (illli 
y  coubu  of  ialentratified  plalei 
It.  II  the  alloy  haa  a  compodtion  v 
then  when  aoUdified  It  of  coune  coK 
.tectic.  and  oahr  a  amall  prDportion 
widely  from  the  eutectic  in  compoi 
nriitt  of  only  a  amall  quantity  01 
of  the  eueaa  metal.  But.  Tar 
aaliona  may  lake  plan  in  the  nlH 


of  the  metali  which 
I  nlid  mmi.  and  foJ^Tmne 


of  uuImm,  aodUK  iotgmpt  ED,  MN  or  KF,  of  any  point  H,  r  or  L, 


Kb, 


in  thai 


malleibleiiaa  and  ductility.  The  le 
sva  till  the  carbon^onient  reachei  a 
\t  about  19  %,  and  then  in  turn  falli.  a  lesilt  by  no  meani 
The  prewnce  of  a  amall  quantity  of  the  hanj  cemenlite 
ally  10  nnnglhcn  the  maaa,  by  oppoilng  the  tendency  of 
nle  10  flow  under  any  Rreu  ai^tlicd  to  it;  but  oiofe 
■^m  natuisOy  weakena  the  man,  canting  il  to 
diHortion  which  atroa  ineviubly  cauiea. 
KofKrengthbegiDaidioiilyBfla'UKcarboa- 
:  euteclcdcl  or  peailite  laiio  of  090%  b 
nlrneia  of  Ihe  cemenlite  wbich.  In  hyper- 
more  or  leu  centiauaua  ikdetoo  (Allovs. 
ucb  more  eflective  in  ilaning  cnclu  under 
>be  far  tnoit  minute  piticlea  of  cemenlite 
red  drowned,  ht  the  iLdDld  grrater  ma«a  of 
ate  awicialed  In  Ihe  peirliu  itatU.    The 

■honid,  under  diatoniDn.  naturally  tend  to 


y  heali  ove)  any  cncka  which  loon  bl  the  imall  quantity 
.  inter>i.itifieJ  with  it  in  Ihe  pearhte  of  hypo*iteclo«l 

ir'fa.n  . .  '.tcnt  incrcaaet  the  wddini  power  naturally 
..11...  i.,  .wol,her.ridf^rflt^^u.cu^ 

';v;::,:K;,S'JSSr:.S^S;a 
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carbon<ontent  iqcreaaes  the  ibock-rt^stinff  power  decreaaet.  Here, 
as  in  all  cases,  the  carbon-cohtent  must  be  the  result  of  a  compromise, 
neither  so  ismall  that  the  rail  flattens  and  wears  out  like  lead,  nor- so 
great  that  it  snaps  like  ^lasa.  Boiler  platte  undergo  in  shaping  and 
assembling  an  intermediate  degree  of  distortion,  and  thcreiore  they 
must  be  given  an  intermediate  carbon-content,  following  the  seneral 
rule  that  the  carbon-content  and  hence  the  strength  ShoulcT  be  as 
great  as  is  conastent  with  retaining  the  degree  of  ductility  and  the 
shock-reasting  power  which  the  object  will  lued  in  actual  use.  ThiA 
the  typical  carbon-content  may  be  taken  as  about  0*05  %  for  rivets 
and  tuba,  o*30%  for  boiler  plates,  and  o-i^  to  0*75%  for  rails, 
implying  the  presence  of  0*75%  of  cementlte  in  the  first  two,  3%  in 
the  thiid  and  7-5%  to  11*35%  hi  the  last 

19.  Carbon^ConteiU  c^  Hardetud  SUds. — ^Turning  from  these  cases 
in  which  the  steel  is  used  in  the  slowly  cooled  state,  so  that  it  is  a 
mixture  of  pcarlite  with  ferrite  or  cementlte,  i.e.  b  pcarlitic,  to  those 
in  which  it  is  used  in  the  hardened  or  martenatic  state,  we  find  that 
the  cartwn-content  is  governed  by  like  considerations.  Hailway  car 
qtrings,  which  are  exposed  to  great  shock,  have  typically  aoout 
0-75%  of  carbon;  common  tool  steel,  which  is  exposed  to  less 
severe  shock,  has  usually  between  0*7^  and  i*a5%;  file  steel,  which 
is  subject  to  but  little  shock,  and  has  uttle  demanded  of  it  but  to  bite 
hard  and  stay  hard,  has  usually  from  i«3^  to  1-50%.  The  carbon- 
content  of  steel  is  rarely  jgreater  than  this,  lest  the  brittleness  be 
excessive.  But  beyond  this  are  the  very  useful,  because  very  fusible, 
cast  irons  with  from  3  to  4%  of  caroon,  the  embrittling  effect  of 
which  is  much  lessened  by  its  being  In  the  state  of  graphite. 

20.  Slag  or  Cinder,  a  characteristic  component  of  wrought  iron, 
which  usually  Contains  from  O'SO  to  3*oo%  <A  it,  is  essentially  a 
nlicate  of  iron  (ferrous  silicate),  and  is  present  in  wrought  iron 
simply  because  this  product  is  made  by  welding  together  pasty 
granules  of  iron  in  a  molten  bath  of  such  slag,  without  ever  melting 
the  resultant. mass  or  otherwise  gitring  the  envelopes  of  slag  thus 
imprisoned  a  chance  to  escape  comi>lcteIy. 

21.  Graphite,  nearly  pu^  carbon,  is  characteristic  of  "  gray  cast 
iron,"  in  which  it  exists  as  a  nearly  continuous  skeleton  of  very 
thin  laminated  plates  or  flakes  (fig.  27),  usually  curved,  and  forming 
from  2-50%  to  3-50%  of  the  whole.  As  these  flakes  readily  split 
open,  when  a  piece  of  this  iron  is  broken  rupture  passes  through  them, 
with  the  result  that,  even  though  the  graphite  may  form  only  some 

S%  of  the  mass  by  weight  (say  10%  by  volume),  practically  nothing 
ut  graphite  is  seen  in  the  fracture.  Hence  the  weakness  and  the 
dark-grey  fracture  of  this  iron,  and  hence,  by  brushing  this  fracture 
with  a  wire  brush  and  so  detaching  these  loosely  clinging  flakes  of 
graphite,  the  colour  can  be  changed  nearly  to  the  very  light-grey  of 
pure  iron.  There  is  rarely  any  important  quantity  of  graphite  in 
commercial  steels.     (See  )  26.) 

22.  Further  Illustration  of  the  Iron^Carhon  Diagram. — In  order  to 
illustrate  further  the  meaning  of  the  diagram  (fig.  1),  let  us  follow 
by  means  of  the  ordinate  QUt0  the  undisturbed  slow  cooling[  of  molten 
hyper-eutectoid  steel  containing  i  %  of  carbon,  for  simplicity  assum- 
ing that  no  graphite  forms  and  that  the  several  transformations  occur 
promptly  as  they  fall  due.  When  the  gradually  falling  temperature 
reaches  1430*  (9),  the  mass  begins  to  freeze  as  T-iron  or  austenite, 
called  "  primary  "  to  distinguish  it  from  that  which  forms  part  of  the 
eutectic.  But  the  freezing,  instead  of  completing  itself  at  a  fixed 
temperature  as  that  of  pure  water  docs,  continues  until  the  tempera- 
ture sinks  to  r  on  the  line  An.  Thus  the  iron  has  rather  a  frcezine- 
range  than  a  freezing-point.  Moreover,  the  freezing  is  "  selective?' 
The  first  particles  of  austenite  to  freeze  contain  about  0*33%  of 
carbon  {p).  As  freezing  progresses,  at  each  successive  temperature 
reached  the  frozen  austenite  has  the  carbon-content  of  the  point  on 
Aa  which  that  temperature  abscissa  cuts,  and  the  stUl  molten*part  or 
"  mother-metal  "  has  the  carbon-content  horizontally  opposite  this 
on  the  line  AB.  In  other  words,  the  composition  of  the  frozen  part 
and  that  of  the  mother-metal  respectively  are  p  and  ^  at  the  beginning 
of  the  freezing,  and  r  and  f  at  the  end;  and  dunng  freezing  they 
slide  along  Aa  and  AB  from  p  to  r  and  from  q  to  If.  This,  of  course, 
brings  the  final  composition  of  ^he  frozen  austenite  when  freezing  is 
complete  exactly  to  that  which  the  molten  mass  had  before  freezing 
be^n. 

The  heat  evolved  by  this  process  of  solidification  retards  the  fall 
of  temperature;  but  after  this  the  rate  of  cooling  remains  regular 
until  T  (750**)  on  the  line  So  (Ari)  is  reached,  when  a  second  retarda- 
tion occurs,  due  to  the  heat  liberated  by  the  passage  within  the 
pasty  mass  of  part  of  the  iron  and  carbon  from  a  state  of  mere 
solution  to  that  of  definite  combination  in  the  ratio  FeiC  forming 
microscopic  particles  of  cementlte,  while  the  remainder  of  the  iron 
and  carbon  continue  dissolved  in  each  other  as  austenite.  This 
formation  of  cementlte  continues  as  the  temperature  falls,  till  at 
about  690*  C,  (U,  called  Ars_i)  so  much  of  the  carbon  (in  this  case 
about  0'io%)  and  of  the  iron  have  united  in  the  form  of  cemcntite, 
that  the  composition  of  the  remaining  solid-solution  or  "  mother- 
metal  "  of  austenite  has  reached  that  of  the  eutectoid,  hardcnite; 
i.e.  it  rtow  contains  0*90  %  of  carbon.  The  ccmentite  which  has  thus 
far  been  forming  may  be  called  "  pro-eutectoid  **  cementite,  because 
it  forms  before  the  remaining  austenite  reaches  the  eutectoid  com- 
position. As  the  temperature  now  falls  past  690**,  this  hardenite 
mother-metal  in  turn  splits  up.  after  the  fashion  of  eutcctics,  into 
alternate  layers  of  ferrite  and  ccmentite  grouped  together  as  pcarlite. 


■o  that  the  raaas  aa  a  whole  notr  becpmea  a  luiatiue  of  peufite  vitb 
cementite.  The  iron  thus  liberated*,  as  the  ferrite  oC  this  pearUu. 
changes  stmultaneouslv  .to  «-ferrite.  The  passage  of  tks  br^v 
quantity  of  carbon  ana  iron.  0-90%  of  the  former  and  12-6  of  t^e 
latter,  nrom  a  state  of  mere  sdution  as  hardenite  to  one  o<  <k£ieie 
chemical  union  as  cementite,  together  with  the  pass^e  ol  the  n.i 
itself  from  the  y  to  the  «  state,  cvi^ves  so  mudi  neat  as  actoaih  t-t 
beat  the  mass  up  so  that  it  brightens  in  a  strikiag  ■—««'*«•  tau 
phenomenon'  is  called  the  "  recalescence." 

This  change  from  austenite  to  ferrite  and  ccmcutite,  horn  the  t 
through  the  fi  to  the  a  state,  is  of  coarse  acoompaaaed  by  the  be  A 
the  ['hardening  power,"  f.e.  the  power  of  being  naidenca  by  sodc'r 
cooling,  because  the  essence  of  this  hardening  is  the  teteaitioa  of  tbe  ^ 
state.  As  shown  in  Alloys,  PL,  fig.  13,  the  sk>v]y  cooled  seed  &:• 
consists  of  kemeb  of  pearlite  surrounded  by  envdopesof  thecetatat 
which  was  bom  of  the  austenite  in  cooling  froos  T  to  U. 

23.  To  take  a  second  case,  rooltea  hypo-eutcctaid  steel  of  o«*', 
of  carbon  on  freezing  from  K  to  x  passes  in  the  Kke  inansrr  to  *:^< 
state  of  solid  austenite,  T-iron  with  this  0-20%  of  carbon  dian>--i 
in  it.    Its  further  cooling  undergoes  three  nMrntaneons  retanSau 


one  at  K'  (Art  about  820  ),  at  which  part  oTthe  iron  bc^^  to  tsoL 
rithm  the  austenite  mother-metal  in  the  form  of  csn 


csivHofv^d 


itself  within 

/3-ferrite,  Le,  of  free  iron  of  the  B  aDotronc 
surrounds  the  kernels  or  grains  01  the  reaiaual  stfll  ondcanfm-i 
part  of  the  austenite.  At  the  scamd  retardation,  K'(Ar^  about  77:  - 
this  ferrite  changes  to  the  normal  magnetic  a-fenite,  so  that  the 
mass  as  a  whole  becomes  magnetic  Moreover,  the  covelopcs  ri 
ferrite  which  began  forming  at  Art  continue  to  beoades  by  tbr 
accession  of  more  and  more  ferrite  bom  from  the  anstecitr  7'>j> 
grcssively  as  the  temperature  sinks,  till,  by  the  time  when  Art  u^^  j: 
690**)  is  reached,  so  much  free  ferrite  has  been  fonned  that  t^  ;«- 
maining  mother-metal  has  been  enridaed  to  the  campositiec  d 
hardemte,  s.e.  it  now  contains  0^%  ol  carbon.  Again,  aa  :*' 
temperature  in  turn  falls  i»st  Ari  this  hardenite  mother-nKta}  v^.-' 
up  into  cementite  and  ferrite  grouped  together  as  pearfite,  with  t^: 
resulting  recalescence,  and  the  mass,  as  shown  in  Alixits.  VL,  %  1: 
then  consists  of  kemeb  of  pearlite  snrrounded  by  envelopes  of  fcrr.*' 
All  these  phenomena  are  pa^Uel  with  those  oil  i<oo%  carboe  »t  r 
at  this  same  critical  point  Ari.  As  such  steel  cools  slowly  pae.  A.-) 
Ari  and  Ari,  it  loses  its  hardening  power  progieaaively. 

In  short,  from  Ari  to  Art  the  excess  substance  fenite  or  cesscri*. 
in  hypo-  and  hyper-eutectoid  steels  respectxv«riy,  progre«L. 
crystallizes  out  as  a  network  or  dceleton  witlun  the  austenite  ncti''- 
metal,  which  thus  progressively  approaches  the  compov't-:  ' 
hardenite,  reaching  it  at  Art,  and  there  splittini;  up  into  ferrrt  :-: 
cementite  interstratificd  as  peariite.  Further,  any  fcnile  Ubca*.^ 
at  Ari  changes  there  from  7  to  fi,  and  anv  present  nt  Ai^  cha.'.-*^ 
from  /}  to  a.  Between  H  and  S,  Ar*  and  Ara  occur  together.  *-  .: 
Ari  and  Art  between  S  and  P'  and  Ar»  Art  and  Ari  at  S  tae^'  <■ 
that  these  critical  points  in  these  special  cases  are  called  Art-^  >•*  -1 
and  Ar»-i_t  respectively.  The  corresponding  critical  potsts  « ' 
occur  during  rise  of  temperature,  with  the  rcveisL  t 
are  called  Aci,  Aci,  Aci,  &c.  A  (Tschemoff)  is  tbe  . 
refers  to  falling  temperature  {rtfroidissamO  and  c  to'raang  tesTrCi- 
ture  (fihauffant,  Osmond). 

24.  The  freezing  of  molten  cast  iron  of  2*50%  of  caabon  p^:  -^ 
selectively  like  that  of  these  stcds  which  we  have  bcea  stw  < 
till  the  enrichment  of  the  molten  mother-metal  in  carbon  brisj-  ~i 
carbon-contents  to  B,  4*30%,  the  eutectic*  carbon-content,  t^  ■•  r 
of  the  greatest  fusibihty  or  lowest  roelting^ioint.     At  this  >  - 
selection  ceases;  the  remaining  molten  mctarfrerzcs  as  a  wfec  .\'  . 
in  freezing  splits  up  into  a  conglomerate  eutectic  o(  (i)  as^rr  -- 
about  2*2%  of  caroon.  and  therefore  saturated  with  that  eV- 
and  (2^  cementite;  and  with  this  eutectic  is  mixed  tfe  "  ftiis^ 
austenite  which  froze  out  as  the  tempetature  sank   fraoi  r  t    ' 
The  white-hot,  solid,  but  soft  mass  b  now  n  conglosaeratr  -> 
"  primary  "  austenite,  (a)  "  eutectic  "  austenite  and  (3)  "  evt^  ' 
cementite.    As  the  temperature  sinks  still  fairther.  pnxf.f. ' 
cementite  (see  i  22)  forms  progresavriy  in  tbe  austenite  both  fr  - 
and  eutectic,  and  thb  pro*eutectoicl  cementite  as  it  caBK<    ~ 
existence  tends  to  assemble  in  the  form  of  a  network  cnvcfafv^  *  ~ 
kernels  or  grains  of  the  austenite  from  which  it  sprincs.    TV  ' 
for  its  birth,  ci  course,  b  that  the  solubility  of  carbon  tn  aoBtc-::  . 
gresnvcly  decreases  as  the  temperature  falls,  frocn  aboct  2  : 
1 130**  (a),  to  0*90%  at  690*  (Art),  as  shown  by  the  line  sS.  «  * " 
consequence  that  the  austenite  keeps  rejectinK  in  the  fora  ^«  ' 

firo-eutectoid  cementite  all  carbon  in  excess  of  irs  fstntatv?-- 
or  the  existing  temperature.    Here  the  mass  ccwws'sts  of  (1 '  r~  ~  - 
austenite,  (2)  eutectic  austenite  and  cementite  inl 
(3)  pro-eutectoid  cementite. 

This  formation  of  cementite  through  tbe  wjection  of  cn*^ 
both  the  primary  and  the  eutectic  austenite  oootinnes  qmir  2.> 
case  of  1*00%  carbon  steel,  with  impoverishment  of  tbe  an«r' 
the  hardenite  or  eutectoid  ratio,  and  the  splittinf^  np  of  that  lu^ 
into  pearlite  at  Ari,  so  that  the  mass  when  cold  finally 


U2«.^ 


»  Note  the  distinction  between  the  "  eotectic  •*  or  aAoy  e^  ' 
frcczinR-point,  1 130*,  B,  with  ^-30%  of  carbon,  and  the  "  ecrcv- 
hardcnite  and  pearlite,  or  alloy  of  lowest 
690°  S.  with  0*90%  of  carbon.     (See  |  17.) 


lb(  prinwrr  tutnilu  bow  iplit  up  into  ktnirli«(  pariiu  i 
plui  aiinnutc  St  laiur  of  whidi  hu  in  lilcr  nusMt  ifili 
KciT  llic  b£ck  t«(-Utc  piKliei  in  tin  minri  ol  pearlil 

the  rutcrtic  ccRwntilc,  And  tbr  bli?lt  tlx  eulnnic  Hial 


mlt    Boili  lilt  ^..._.,  -,.- 

tt  and  bdailer  proponioA  of  ilie  wha4e.  »nA  the  ■utcni 

|0%.  that  il  bui  ■  linflc  fnning-poini,  and 

•elk)  it  nude  up  of  tliii  culcctic.    II  tim  it  m 

ibnugli  irpoD  3  (h<  ew 

imi  brtn  dnciibed  lor  c 


ron  o(  3jo%'  «l  aibaa 


fnctiTAlLy  ifldict  by  niddai  coounf. 
oiuiM  d{  T-iron,  moaibed  by  tlie  1tr«j 
f  illi   wluch  it  It  alloyed.    They  ir 

cttnryedi  tnd  if  i 


rljoi^content  tiiifc  the  temp 

Ltt,  notably  tilicon.  phoiphr 
i  tuniwen.  NickeT  and  i 
.liat>nlln>«»'"i-t»l*'- 
C.  With  I 

'  fiine  tti 


rly  that  it  b  pnterved 
.le  ttteti  Ihen  noroxH" 


'  uiidiwived  artHMi,"  fori 


iiu|netic  or  very  feebly 

— , , nicliel  Heel  Ihaugh  Ihui 

Irpnwd.  are  not  d— '^—'  "  '■  ■ '-'  ■■■  •—■■■•  ■■■-  ■-'-- 

I6,  'DuMi  fItliiH  •/  lb  Cirtau-Irim  Diapam. — tie  pan  ptiyed 

iii>ieno  itruftd  for  limpUdlv,  it  riiown  in  %.  c.  ijx^ng  al  the 
ruiier  in  a  bread  mv,  in  all  i^nc  cartnn-iron  alloyi.  both  ueel  an-' 

ui  iroiu,  pan  of  the  carbon  may  be  dinolvn]  i-  ■■--  ■- '■ 

i  auMenilF.  c.f.  in  irjiont  J,  4.  J  and  7  o^.^*,  I 

ifhor  Ehe  definite  carbide.  ccmeniLie,  reii,.  of  citeexitriiD  meiree 
tatp  ai  [raphite.  Nov,  jutl  aafijt-  ■  ihawiiheamiittutionof  llw 
'on-carbon  alloyifor  all  temperaiuretandalt  pnTenia^ea  of  carbon 
rhen  rbc  undieiDlved  (Arbon  eaitfi  aBcemcntite.  to  thnr  flhould  be 
diagnm  Bhcnricig  thii  conMiiution  when  all  the  undittolvcd  carbon 
■lit'  at  irapluia.     In  thort,  then  are  two  dininct  carbon-iron 

TAEib  in  If  3)  (o  ts,  and  (he  irDD-trapfaite  one  ^own  In  tit-  5  'i^ 
nbnjkcB  line*,  with  Ibc  inHi-cene»i(e  diamm  npcodund  in 
rokrn  line*  for  eoaptriaon.  What  here  lollowi  reprotnia  our 
'  et  iU-etiabliihed  ihtory.  The*  two  diairaini  nituially 
1 ,1  f^pf^  \„i  though  Ihebouodar '  ■'■- 


utaidy.  ■■d  thoi^  the  ni 
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two  diagrami  an  probably  abouiaibHT^MWn.ibeeiaRIopopapliy 
of  the  iron-irtphilc  diairani  i>  not  ycl  known,    in  il  the  normal  coa- 

regioqlll.,  piollcninetal+priniarypaf^^ie^  for  re^oa  IV.,  prirnary 

quantity  of  pro-cuKctoid  iraphiie  wliicb  Increaiea  aa  we  paat  fnnn 
the  upper  to  the  lower  part  of  the  R^n.  togeiher  with  primary 
auueute  at  the  Ml  of  the  niteclic  paint  B'  andprimary  iraphite  at 
the  ri(hl  of  that  point.  Thu>wbeniroaRwtainingi.5o%af  carbon 
(>.  fie.  I)  tolidiGet.  ltt  ctrinn  may  fonn  ezDeatite  rollowing  the 
ccnentite^uHenite  diacsin  to  that  white,  i.t.  crmeniUilmsa.  catt 
iroa  nultt-  or  (nphite,  follawini  thr  naphlte^uHeaile  dltpan. 
to  that  ulta-trtif,  i-t,  typical  fiapfailic  tail  iron  reaullai  or,  aa 
unial  y  happcu.  certain  molcculct  nuy  follow  one  dianan  while  the 
ml  lolliiw  the  other  Aagnm,  to  that  can  iron  which  ha>  both 
cement  le  and  cnphilc  tetultt,  at  in  mow  comnvrtial  grey  oM  iron, 
and  lypKalty  in  mollled  catt  iron."  in  which  iheie  are  diitiact 
pa  chn  of  frnr  and  othen  of  while  catt  Iron. 

ThotiihcarboitpattealarBioreTcadily  under  molt  amditiofu  into 
Ibc  Mala  of  cememiie  than  Into  that  of  Eraphiic,  y«  of  the  two 
napluK  u  the  nan  auUe  and  ccmentite  the  ln>  nahle,  or  tin 

inetaitable  "  form.  Thua  cemenlite  it  alwayt  lendini  to  chan« 
over   DID  (raplille  by  the  reaction  FeiC'JFc-t-Cr.  Hiough  thu 

ndency  it  often  held  In  cheek  by  diReient  cauas;  but  graphite 
never  chanfei  back  dlrcelly  imo  cemendle.  al  bax  aecotdini  to  our 

reient  theory.  The  fact  that  fiapUle  auty  diuolve  in  the  iron  •* 
auKcnlle  and  that  when  Ihii  taller  aialn  brcaka  up  it  it  more  likely 
o  y  eld  cemenlite  than  Eraphile,  tt  ouy  an  apparent  and  not  a  rral 
ictpl  on  10  Ihit  law  ol  the  (realer  ttabiltly  of  (laphile  than  of 

ibundanceof 


S- 


m  fe^idihcallon,  1 
xaence  of  tilico 


.  aU  favour  t1 
'  of  (ulphur.  ar 


«  f  orr 


ion.  which  it  rich  in  ( 

..,  oly  inlD  the  ttale  of  p 

'h  leva  carbon,  but  Utile  fraptii 


ondiiona.    Indeed,  it 

in  y  vtry  iile  carbon,  hardly  any  af  that  carbon  vnila  at  EnfuiEe- 

17  Ttumal  Tralmtnl.—'ne  haidenlna,  leoperinE  and  anneaEac 
iffltrl  the  chining  and  anneatincslcaitirm,  and  the  annealint  el 
malleable  can  iron  are  nplatned  reaifily  by  the  [acta  luu  act  forth. 
iS.  The  lardnnni  of  ilnf  amilm  Gi  hut  iran>formin|  U  Into 

:.-u..  1. — :..  ;.  un  into  teiCon  a  of  fit-  i,and  ihenquenchiBf 

rr,  to  at  to  cool  it  wry  uddenty.  and  thui  to 
Ihe  complete  iiantfoimition  ol^ibc  auttenite 

U  har^briiHtefl  lUle.    In  IhecoW  thtalran^ 
place,  tiecauie  of  nwlnular  ripdity  or  tosK 


,  uwally  m  cold  wi 


8o8 

Diuilly  u  bnwHi  toa'  lod  sen'  C.  b  u 
rigidity  and  ibenby  lo  aUow  tbe  unflvd  in 
liitle  unber.  tttilEiai  a  btlle  d  ibe  P^na 
The   bifther  iIk  tcmpcriiiC'tnnpentuR,  i 


T  beep  hudeoed.   Jt  ib 

30.  Ci^iKf  cuf  v««,  if- haiteninc  iUGOciUof  by 
cool  nuMild.  Lavcun  Ibe  formation  of  cementiU  r 
«apbile  in  tbe  freeiinE  ol  Ihe  tuttctic  at  «0f,  and 
byper-eutectic  iron,  in  the  puuge  through  region  i.  L 
hdrdeniflg  ol  ned»  it  bindcn  ibe  ma^onrutioq  o4  Jie  >■ 
whciber  prinmy  or  euttclie,  into  pearl iie-KeneoIi It t  n 
calcbei  pan  oT  Ibe  iron  in  uintit  in  the  hard  d  Kale.    Tbe  ai 

malLng  common  chilled  caat  iron  objee 
oe  a  great  onet  at  in  making  malleable 
Ihe  objeclt  are  beaied  only  to  the  r 
7JD*  C..  ao  thai  the  ff-iron  may  ilip  inj 
lonnalion  oC  the  auttenite  into  pcarlitc  and 
'nt  eHfccoduchchilliiuand' 
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nlltcr  than  of 


^ighbourbood  ri  Aci.  tay  ' 


turr  give*  enabl«  the  cementitc  to  change  gradually  into  a  mialure 
of  graphite  arid  auttenite  wiih  the  retult  Ibal,  allcr  Ibe  casingt 
have  been  ax4ed  and  their  auuarute  bat  ia  coating  pait  Aa  changed 
Into  pearlite  aad  leirite,  the  mixtun  of  ceaentite  and  pearlile  of 
vrbkK  tbey  otifiiiallv  coiuiiled  hat  dov  givm  ptaoe  to  ooe  of  6ne  or 
"  tcapcrfraplule  and  lefTite»  with  noiv  or  lot  pearlile  accordiiH  to 
tke  coapkunen  of  the  trantfet  ol  the  carboa  lauritaleof  papbhe. 
Why.  then,  it  tlut  Dulerial  malleable,  (hou^  the  canmon  nvy 
cut  iroa.  *hieh  it  aiade  up  of  about  Ibe  taoie  coudluenlt  and  often 
in  about  Ibe  aame  proportion,  itbrilile?  The  reuoa  it  thai  the 
^rridet  of  temper  graphjle  which  are  Ihut  formed  wilbio  Ibe  tolid 
catling  in  itt  Jong  anneaJing  are  to  finely  divided  that  ihey  do  oot 

in  erey  caa  iron  boib  the  eui«iic  mphile  formtit 
andalto  tbe  primary  graphite  which,  in  cue  the  d 
euieetic,  fornii  ia  couing  ihrough  rrpon  3  of  fi^.  1, 

fDrmaneajlycontinuoutatvlelonol  very  laiEeflakei. 
up  in  a  n»n  bamful  way  the  matinuiry  cj  Ibe  man 
Siicfa  Ihey  are  embedded. 

In  ^^ryinf  out  tbii  proccs  (he  caKinf^  are  pacio 
irvn  oxide,  which  at  Ibii  temperature  ^adually  rerm 


rii5^°bi!Ji; 


Thit  removal  od  graphotc  dou 
of  graphite,  by  relieving  tbe 
pre«ure.  Thus.  fir.t,  (or  Ih 
gradually  flutntituled  Ihe  irl 

of  Ihe  Kvera]  pOKible  conni 


profoundly  ofTecled  by  tc 

and  enlarging  the  graint  o 
cooled  meial-  Tbiscoarvn 

Sieel  which  aiiw  a  itow  « 
before  brealdiv.  will,  after 


ch  the  iDela]  hai  bcvn  • 


ic«nexfKKrd- 


melal'lbeic  diaerent  ictt  of  coonitueDIi  ia  wiAdy  nn-j 
proporliont^  aad  vbeu  we  further  reflect  that  not  obIj  l 
proportion  of  each  constitueal  present  but  also  ila  staic 
aggrvgatioo  can  be  coalrolled  by  Ibcrmal  Ireatmest,  *e  1 
bow  vast  a  &eld  is  here  opened,  bow  great  a  variety  of  didere 
propertiet  can  be  induced  in  any  individual  piece  of  ued,  b^ 

stie*  colletlively,  npeoally  sinte 


carbon  > 
by  alloying  it  with  di 
nickel,  chromium,  ftc.    Ai] 
survey  of  certain  limited  a 
tiploration  of  which  will  1 
ol  this  wonderful  melaL 

special  purpotes,  and  a  vei 
be  etpecled.     The  chief  oru 


imbcTof 


F  baa  been  only  ibc  nag^m 
as  ID  this  great  fidd.  Uk  lai-^^- 

lOiowmly  iiKieaie  the  -— <''>~" 


:  of  a  give, 


■mhiEies  atreaglk  ^J 


measured  by  the  degree  H 
hardness  with  ductility.  These  11 
lo  eidude  each  other,  for.  as  a  genetal  rule,  wfaatevVT  itr^ 
to  make  iron  and  steel  hard  and  atntng  leads  to  nakr  il  tcrr- 
spondingly  brittle,  and  hence  liable  10  break  tre^^facT^_>  > . 
e^Mcialty  under  shock.  Manganese  sterl  aitd  nickei  sled  rx^ 
an  important  eareplion  10  Ibii  rule,  in  being  a1  oace  vtij  ar^f 
and  hard  and  eitremely  ductile.  NkU  Or^,  which  rsi.^' 
containsftom  J  to  jso%of  nickel  and  about  0-15%  ol  carVi. 
combines  very  great  tensile  slienglh  and  hardaeaa.  ai^  a  tin 
high  limil  of  elasticity,  with  great  ductility-  Its  coKluait- 
of  ductility  with  strength  and  harilening  power  has  pvrw  c  \rr^ 
ertended  use  for  the' armour  of  war-vends.  F(«  iasia^-' 
[ollowing  Krupp's  formula,  Ibe  side  and  baihetlc  aiBoc  a 
wai-vrisels  is  now  generally  if  not  universally  maitc  ol  njci^ 
Meel  containing  aboui  3-15%  lA  nickel.  o-4o",i  ef  ea.->  1 
and  1-50%  of  chromium,  deeply  caiburuced  od  its  tmpHi  u  '- 
Here  the  merit  of  oickd  sl«l  is  not  ao  much  thai  it  ns^^ci 
perforalion.aithat  it  doa not  crack  even  when  dfF^Jype^rtn--: 
by  a  projectile.  Tbe  combinatioa  of  ductility,  which  !«&  .s 
tendency  lo  break  when  overstrained  or  distcwled.  with  a  very 
high  limit  of  elasticity,  gives  it  great  value  for  ahafii^  -^ 
merit  of  which  is  measured  by  its  eadurance  of  IW  re^fi:?- 


it  of  elasticity,  Itsiaile&BitirTpc-,. 


pRKBce  ol  iti  %  of  nickel  ii 
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mnnber  of  rotations  which  a  sted  shaft  voold  endttie  before 
breaking. 

35.  As  actually  madCr  manganese  sted  contains  about  X3% 
of  manganese  and  1*50%  of  carbon.  Although  the  presence 
of  1-50%  of  manganese  makes  steel  relatively  brittle,  and 
although  a  further  addition  at  first  increases  this  biittleness,  so 
that  steel  containing  between  4  and  5*5%  can  be  pulverized 
under  the  hammer,  yti  a  still  further  increase  gives  very  great 
ductility,  accompanied  by  great  hardness — a  combination  of 
properties  which  was  not  possessed  by  any  other  known  substance 
when  this  remarkable  alloy,  known  as  Hadfield's  manganfsr 
steel,  was  discovered.  Its  ductility,  to  which  it  owes  its  value,  is 
profoundly  affected  by  the  rate  of  cooling.  Sudden  cooling 
makes  the  metal  extremely  ductile,  and  slow  cooling  makes  it 
brittle.  Its  behaviour  in  this  respect  is  thus  the  opposite  of 
that  of  carbon  steel  But  its  great  hardness  is  not  materially 
affected  by  the  rate  of  cooling.  It  is  used  extensively  for  objects 
which  require  both  hardness  and  ductility,  such  as  rock-crushing 
machinery,  railway  crossings,  mine-car  wheels  and  safes.  The 
burglar's  blow-pipe  locally  "  draws  the  temper,"  i.e.  softens  a 
spot  on  a  hardened  carbon  steel  or  chrome  steel  safe  by  simply 
heating  it,  so  that  as  soon  as  it  has  again  cooled  he  can  driU 
through  it  and  introduce  his  charge  of  dynamite.  But  neither 
this  nor  any  other  procedure  softens  manganese  steel  rapidly. 
Yet  this  very  fact  that  it  is  unalterably  hard  luu  limited  its  use, 
because  of  the  great  difficulty  of  cutthig  it  to  shape,  which  has 
in  general  to  be  done  with  emery  wheels  instead  of  the  usual 
iron-cutting  tools.  Another  defect  is  its  relatively  low  elastic 
limit. 

36.  Chrome  steel ,  which  usually  contains  about  a%  of  chromium 
and  o-8o  to  a%  of  carbon,  owes  its  value  to  combining,  when 
in  the  "  hardened  "  or  suddenly  cooled  state,  intense  hardness 
with  a  high  elastic  limit,  so  that  it  is  neither  deformed  permanently 
nor  cracked  by  extremely  violent  shocks.  For  this  reason  it  js 
the  material  generally  if  not  always  used  for  armour-piercing 
projectiles.  It  is  much  used  also  for  certain  rock-crushing 
machinery  (the  shoes  and  dies  of  stamp-mills)  and  for  safes. 
These  are  made  of  alternate  layers  of  soft  wrought  iron  and 
chrome  steel  hardened  by  sudden  cooling.  The  hardness  of  the 
hardened  chrome  steel  resists  the  burglar's  drill,  and  the  ductility 
of  the  wrought  iron  the  blows  of  his  sledge. 

Vanadium  in  small  quantities,  o- 1 5  or  o>  20%,  is  said  to  improve 
steel  greatly,  especially  in  increasing  its  resbtance  to  shock 
and  to  often-repealed  stress.  But  the  improvement  may  be 
due  wholly  to  the  considerable  chromium  content  of  these  so- 
called  vanadium  steeb. 

37.  Tungsten  stedt  which  usually  contains  from  5  to  10%  of 
tungsten  and  from  i  to  3%  of  carbon,  is  used  for  magnets, 
because  of  its  great  retentivity. 

3S.  Chrome -tungsten  or  High-speed  Steel. — Steel  with  a  large 
content  of  both  chromium  and  tungsten  has  the  very  valuable 
property  of  "  red-hardness,"  i.e.  of  retaining  its  hardness  and 
hence  its  power  of  cutting  iron  and  other  hard  substances, 
even  when  it  is  heated  to  dull  redness,  say  600°  C.  (x  1 1 2^  F.)  by 
the  friction  of  the  work  which  it  is  doing.  Hence  a  machinist 
can  cut  steel  or  iron  nearly  six  times  as  fast  with  a  lathe  tool 
of  this  steel  as  with  one  of  carbon  steel,  because  with  the  latter 
the  cutting  speed  must  be  so  slow  that  the  cutting  tool  is  not 
heated  by  the  friction  above  say  250°  C.  (482^  F.),  lest  it  be  unduly 
softened  or  "  tempered  "  ((  29).  This  effect  of  chromium, 
tungsten  and  carbon  jointly  consists  essentially  in  raising  the 
"  tempering  temperature,"  i.e.  that  to  which  the  metal,  in  which 
by  suitable  thermal  treatment  the  iron  molecules  have  been 
t>rought  to  the  allotropic  7  or  /3  state  or  a  mixture  of  both,  can 
t>e  heated  without  losing  its  hardness  through  the  escape  of  that 
Ton  into  the  a  state.  In  short,  these  elements  seem  to  imfwde 
the  allotropic  change  of  the  iron  itself.    The  composition  of  this 

(teel  is  as  follows: — 

The  usual  limits.    Ai^rently  the  best. 
Carbon  ....  (yyi  to  i'28  0*68  to  0*67 

Manganese    ....  0*03  „   0*30  0*07  „   o-ii 

Chromium     ....  2-23  „    7*02 
Tungsten       ....  9-25  „  25-43 


5-95  ..   5"47 
1781  „  1819 


39.  Impurities. — ^The  properties  of  iron  and  steel,  like  those 
of  most  of  the  metals,  are  profoundly  influenced  by  the  presence 
of  small  and  sometimes  extremely  small  quantities  of  certain 
impurities,  of  which  the  most  important  are  phosphorus  and 
sulphur,  the  former  derived  chiefly  from  apatite  (phosphate  of 
lime)  and  other  minerals  which  accompany  the  iron  ore  itself, 
the  latter  from  the  pyrite  found  not  only  in  most  iron  ores  but 
in  nearly  all  coal  and  coke.  All  commercial  iron  and  steel 
contain  more  or  less  of  both  these  impurities,  the  influence  of 
which  is  so  strong  that  a  variation  of  o-oi  %,  ».e.  of  one  part  in 
io,coo,  of  either  of  them  has  a  noticeable  effect.  The  best  tool 
steel  should  not  contain  more  than  o*oa%  of  either,  and  in 
careful  practice  it  is  often  specified  that  the  phwphorus  and 
sulphur  respectively  shall  not  exceed  0*04  and  0*05%  in  the 
steel  for  important  bridges,  or  o*o6  and  0-07%  in  rail  steel, 
though  some  very  prudent  engineers  allow  as  much  as  -085% 
or  even  o*io%  of  phosphorus  in  rails. 

40.  The  specific  effect  of  phosphorus  is  to  make  the  metal 
cold-short,  i.e.  brittle  in  the  cold,  apparently  because  it  increases 
the  size  and  the  sharpness  of  demarcation  of  the  crystalline 
grains  of  which  the  mass  is  made  up.  The  specific  effect  of  sulphur 
is  to  make  the  metal  red-short,  i.e.  brittle  when  at  a  red  heat, 
by  forming  a  network  of  iron  sulphide  which  encases  these 
crystalline  grains  and  thus  plays  the  part  of  a  weak  link  in  a 
strong  chain. 

4t.  Oxygen^  probably  dissolved  in  the  iron  as  ferrous  oxide 
FeO,  also  makes  the  metal  red-short. 

42.  Manganese  by  itself  rather  lessens  than  increases  the 
malleableness  and,  indeed,  the  general' merit  of  the  metal,  but 
It  is  added  intentionally,  in  quantities  even  as  large  as  X'5% 
to  palliate  the  effects  of  sulphur  and  oxygen.  With  sulphur 
it  forms  a  sulphide  which  draws  together  into  almost  harmless 
drops,  instead  of  encasing  the  grains  of  iron.  With  oxygen  it 
probably  forms  manganous  oxide,  which  is  less  harmful  than 
ferrous  oxide.    (See  $  35.) 

43.  Ores  of  Iron. — ^Even  though  the  earth  seems  to  be  a  huge 

iron  meteor  with  but  a  thin  covering  of  rocks,  the  exasperating 

proneness  of  iron  to  oxidize  explains  readily  why  this  mefal  is 

only  rarely  found  native,  excepjt  in  the  form  of  meteorites. 

They   are    four   important   iron  ores,  magnetite,  haematite, 

limonite  and  siderite,  and  one  of  less  but  still  considerable 

importance,  pyrite  or  pyrites. 

42^  MagHeiUe,  FeiO«.  contains  72-41  %  of  iron.  It  crystallizes  in 
the  cubical  system,  often  in  beautiful  octahedra  and  rhombic 
dodccahedra.  It  is  black  with  a  black  streak.  Its  specific  gravity 
is  ^•2,  and  its  hardness  5-5  to  6*5.  It  is  very  magnetic,  and  sometimes 
polar. 

45.  Haematite,  orsed  haematite,  FeiOj,  contains  70%  of  iron. 
It  crystallizes  in  the  rhombohedral  system.  Its  colour  varies  from 
brilliant  bluish-grey  to  deep  red.  Its  streak  is  always  red.  Its 
specific  gravity  is  5*3  and  its  hardness  5-5  to  6-5. 

46.  Ltmonite,  2FeiOi,  3HsO,  contains  59-9%  of  iron.  Its  colour 
varies  from  light  brown  to  black.  Its  streak  is  yellowish-black, 
its  specific  gravity  3-6  to  4*0^  and  its  hardness  «  to  5-5.  LimonitR 
and  the  related  minerals,  turgite,  2Fe)Oa+HsO,  and  g5thite, 
FcsOi-hHiO,  are  grouped  together  under  the  term  "  brown  naema 
tite." 

a7.  Siderite,  or  spathic  iron  ore.  FeCOi,  crystallizes  in  the  rhombo 
hedral  system  and  contains  48-28  %  of  iron.  Its  colour  varies  from 
yellowish-brown  to  grey.  Its  specific  gravity  is  3-7  to  3-9,  and  its 
hardness  3-5  to  4-^.  The  clayey  siderite  of  the  British  coal  measures 
is  called  "clay  nand,"  and  that  containing  bituminous  matter 
b  called  "  black  band." 

48.  Pyriie,  FcSi,  contains  46-7%  of  iron.  Jt  crystallizes  in  the 
cubic  system,  usually  in  cubes,  pentagonal  dodecahedra  or  octa- 
hedra, often  of  great  beauty  and  perfection.  It  b  golden-yellow, 
with  a  greenbh  or  brownisn-black  streak.  Its  s|>ccific  gravity  is 
4*83  to  5-2,  its  hardness  6  to  6-5.  Though  it  contains  far  too  much 
sulphur  to  be  used  in  iron  manu^ture  without  first  beine  desulphur- 
ized, yet  great  quantities  of  slightly  cupriferous  pyrite,  alter  yielding 
nearly  all  their  sulphur  in  the  manufacture  of  sulphuric  acid,  and 
most  of  the  remainder  in  the  wet  extraction  of  their  copper,  are  then 
used  under  the  name  of  "  blue  billy  "  or  "  purple  ore, '  as  an  ore  of 
iron,  a  use  which  b  likely  to  increase  i^tly  in  importance  with  the 
gradual  exhaustion  of  the  richest  deposits  of  the  oxidized  ores. 

49.  The  Ores  actually  Impure. — As  these  five  mlnerab  actually 
exbt  in  the  earth's  crust  they  are  usually  more  or  less  impure 
chemically,  and  they  are  almost  always  mechanically  mixed  with 
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barren  mineral  matter,  such  as  quartz,  limestone  and  day, 
collectively  called  "  the  gangue."  In  some  cases  the  iron-hearing 
mineral,  such  as  magnetite  or  haematite,  can  be  separated  from 
the  gangue  after  crushing,  either  mechanically  or  magnetically, 
so  that  the  part  thus  enridied  or  "  concentrated  "  alone  need  be 
smelted. 

50.  Geological  Age. — ^The  Archaean  crystalline  rodcs  abound 
In  deposits  of  magnetite  and  red  haematite,  many  of  them  very 
large  and  rich.  These  of  course  are  the  oldest  of  our  ores,  aiki 
irom  deposits  of  like  age,  especially  those  of  the  more  readily 
decomposed  silicates,  has  come  the  iron  which  now  exists  in  the 
siderites  and  red  and  brown  haematites  of  the  later  geological 
formations. 

51.  The  World*s  Supply  of  Iron  Ore.— The  iron  ores  of  the 
earth's  crust  will  probably  suffice  to  supply  our  needs  for  a 
very  long  period,  perhaps  indeed  for  many  thousand  years. 
It  is  true  that  an  official  statement,  which  is  here  reproduced, 

Tablb  II.— Professor  Tomebokm*s  EstimaUofike  WoMs 

Ore  Supply. 


Workable 

Annual 

Annual  Con- 

Country. 

Deposits. 

Output. 

sumption. 

tons. 

tons. 

tons. 

United  Stales   .     . 

1,100,000,000 

35,ooo«ooo 

35,000,000 

Great  Britain    . 

1,000.000,000 

14.000.000 

2O.O00<O0O 

Germany     .     .    .» 

a,2oo;ooo(ODo 

31,000,000 

a4.o0o.00o 

Spain     '.     .     .     . 

1      500,000,000 

8.000,000 

1.006,000 

Russia  and  Finland 

1 ,500,000,000 

4,000,000 

6,000,000 

France   .     .     .•     . 

1,500,000,000 

6.000,000 

8,000.000 

Sweden 

I,000,O0O|OOO 

4,000.000 

1.000JO00 

Austria-Hui^ary    . 

I,3OO/XX>(00O 

3,000.000 

4/)oo,ooo 

Other  countries 

Total       .     .. 

5.000.000 

1,000.000 

10,000,000,000 

100.000.000 

100,000,000 

Note  to  Table. — ^Though  this  estimate  seems  to  be  near  the  truth  as 
regards  the  British,  ores,  it  does  not  credit  the  United  States  with 
one-tenth,  if  indeed  with  one-twentieth,  of  their  true  quantity  as 
estimated  by  that  country's  Geological  Survey  in  1907. 

given  in  1905  by  Professor  Tomebohm  to  the  Swedish  parliament, 
credited  the  world  with  only  10,000,000,000  tons  of  ore,  and  that, 
if  the  consumption  of  iron  should  continue  to  increase  hereafter 
as  it  did  between  1893  and  1906,- this  quantity  would  last  only 
until  1946.  How  then  can  it  be  that  there  is  a  supply  for 
thousands  of  years?  The  two  assertions  are  not  to  be  reconciled 
by  pointing  out  that  Professor  Tomebohm  underestimated,  for 
instance  crediting  the  United  States  with  only  X'X  billion  tons, 
whereas  the  United  Sutes  Geological  Survey's  expert  credits 
that  country  with  from  ten  to  twenty  times  this  quantity; 
nor  by  pointing  out  that  only  certain  parts  of  Europe  and  a 
relatively  small  part  of  North  America  have  thus  far  been 
carefully  explored  for  iron  ore,  and  that  the  rest  of  these  two 
continents  and  South  America,  Asia  and  Africa  may  reasonably 
be  expected  to  yield  very  great  stores  of  iron,  and  that  pyrite, 
one  of  the  richest  and  most  abundant  of  ores,  has  not  been 
included.  Important  as  these  considerations  are,  they  are 
much  less  important  than  the  fact  that  a  very  large  proportion 
of  the  rocks  of  the  earth's  crust  contain  more  or  less  iron,  and 
therefore  are  potential  iron  ores. 

53.  What  ConstUutes  an  Iron  Ore. — ^Whether  a  ferruginous 
rock  is  or  is  not  ore  is  purely  a  question  of  current  demand  and 
supply.  That  is  ore  from  which  there  is  reasonable  hope  that 
metal  can  be  extracted  with  profit,  if  not  to-day,  then  within  a 
reasonable  length  of  time.  Rock  containing  2|%  of  gold  is  an 
extraordinarily  rich  gold  ore;  that  with  2|%  of  copper  is  a 
profitable  one  to-day;  that  containing  2|%  of  iron  is  not  so 
to-day,  for  the  sole  reason  that  its  iron  cannot  be  extracted  with 
profit  in  competition  with  the  exisUng  richer  ores^  But  it  will 
become  a  profitable  ore  as  soon  as  the  richer  ore  shall  have 
been  exhausted.  Very  few  of  the  ores  which  are  mined  to-day 
contain  less  than  25%  of  iron,  and  some  of  them  contain  over 
60%.  As  these  richest  ores  are  exhausted,  poorer  and  poorer 
ones  will  be  used,  and  the  cost  of  iron  will  increase  progressively 
if  measured  either  in  units  of  the  actual  energy  used  in  mining 


and  smelting  it,  <n' in  its  power  of  parchasing  ani 
products,  cotton,  wool,  com,  ftc,  the  sup|djr  of  which  a  reDcsskk 
and  indeed  capable  of  veiy  great  increase,  bat  probably  Dot  if 
measured  in  its  power  of  purchasing  the  various  nunctalproduLts, 
e.g.  the  other  metals,  coal,  pctroieuin  and  tha  piecious  sfcoocs. 
of  which  the  supply  is  limited.  This  is  simply  one  inoanrr  of  tise 
inevitable  progressive  increase  in  cost  of  the  irrerreatable  minen! 
rdativdy  to  the  rsoeatable  animal  and  vegetable,  id^hea.  b 
the  course  of  centuries,  the  exhaustion  of  ricber  ores  shall  hi'*t 
forced  us  to  mine,  cvash  and  concentrate  mcc^aBically  m  by 
magnetism  the  ores  which  contain  only  a  or  3%  of  iron,  tbeo 
the  cost  of  iron  in  the  ore,  meaaored  in  term  <d  the  eoertr 
needed  to  mine  and  concentrate  it,  will  be  comparable  with  tbe 
actual  cost  of  the  cc^)per  in  the  ore  of  the  copper-miaes  of  to-diy. 
But,  intermediate  in  richness  between  these  two  ezticracss  ibt 
iron  ores  mined  to-day  and  these  2  and  3%  ores,  there  is  la 
incalculably  great  quantity  of  ore  capable  of  mcchaaical  cnom- 
tration,  and  another  psihapa  vaster  store  of  ore  wbich  wr  <^3 
not  yet  know  how  to  concentrate  medtanically,  so  that  the  d^jr 
when  a  pound  of  iron  in  the  ore  will  cost  as  much  as  n  pooad  u 
copper  in  the  ore  costs  to-day  is  immeasurably  dotant. 

53.  Future  Cost  of  Ore. — ^The  cost  of  iron  ove  is  Ekcly  to  rise 
much  less  rapidly  than  that  of  coal,  because  the  additions  to  ^js 
luiofm  supply  are  likely  to  be  very  much  greater  in  the  cast  d 
ore  than  in  that  of  coal,  for  the  reason  that,  while  rich  and  frrxt 
iron  ore  beds  may  exist  anywhere,  those  of  coal  mrt  nx'r^i 
chiefly  to  the  Carboniferous  formation,  a  fact  which  has  fed  tc  tbc 
systematic  survey  and  measurement  of  this  fonnatioR  in  b"^ 
countries.  In  short,  a  very  large  part  of  the  eartb's  coal  scrr  • 
is  known  and  measured,  but  its  iron  ore  supply  is  hardly  to  be 
guessed.  On  the  other  hand,  the  cost  of  inm  ove  b  l&ply  ::> 
rise  much  faster  than  that  of  the  potential  ahnrnnium  c-s. 
clay  and. its  derivatives,  because  of  the  vast  czteot  mad  ridsMs^ 
of  the  deposits  of  this  latter  class.  It  b  possible  that;  ai  scr-< 
remote  day,  aluminium,  or  one  of  its  alloys,  may  beoome  ::? 
groit  structural  material,  and  iron  be  used  chiefly  for  ihksc 
objects  for  which  it  is  especially  fitted,  such  as  -**grT*T.  sprj^f^ 
and  cutting  tods. 

In  passing,  it  may  he  noted  that  the  cost  of  the  ore  itsrif  r-v-rs 
a  relatively  small  part  of  the  cost  even  of  the  cruder  forms  of  <.-« 
hardly  a  quarter  01  the  cost  of  such  simple  products,  as  tais.  &-^i  i.n 
insignificant  part  of  the  cost  of  many  anoEt  imnoftast  ' 
objects,  such  as  magnets,  cutting  tools,  springs  ami  wire,  i 
iron  is  almost  indupensable.    'uius,  if  the  use  of  ores  vcry 
poorer  than  those  we  now  treat,  and  the  need  of  coacescisti'^ 
mechanically,  were  to  double  the  cost  of  a  pound  of  iran  1 
concentrated  ore  ready  for  smeltim.  that  would  increase  the  c»-^ 
rails  by  only  one  quarter.    Hence  the  addition  ca  the ooat  cikm-''  i 
steel  objects  which  is  due  to  our  being  forced  to  nse  tw'mittt^  ^-  • 
poorer  and  poorer  ores  is  likely  to  be  much  less  tfaaa  the  «f 
due  to  the  progressive  rise  in  the  cost  of  coal  and  in  tbecoat  cf  1a.  > 
because  of  the  ever-rising  scale  of  living.  ,The  effect  of  each  o<  tr  se 
additions  will  be  lessened  by  the  future  impravements  ia  pmr'-sii  < 
of  manufacture,  and  more  particularly  by  the  progrmaiii^  rca  r- 
ment  of  that  ephemeral  source  of  energy,  coal,  bw  the  secutv  mMr.^e^ 
the  winds,  waves,  tides,  sunshuie,  the  earth's  beat  *ad,  greats:  3 
all,  its  momentum. 

S4*  Ore  Supply  of  Ike  Ckuf  Iron-wuHng  Crasfries.— TV 
United  States  mine  nearly  all  of  their  ircm  ores,  Aostxia-Hucgir- 
Russia  and  France  mine  the  greater  part  of  tbetrs,  but  ncrv  j 
these  countries  exports  much  ore.  Great  Britain  asd  Gcr?^-- 
besides  mining  a  great  deal  of  ore,  stUl  have  to  inport  it-.  ^ 
from  Spain,  Sweden  and  in  the  case  of  Germany  froan  Lsxrr:''^  .^ 
although,  because  of  the  customs  arTangeoaent  bef^a  i>'!v 
last  two  countries,  thb  importation  b  not  nsoaQy  rcpor"  - 
Belgium  imports  nearly  all  of  its  ore,  while  Swcdea  and  S^-- 
export  most  of  the  ore  which  they  mipie. 

55.  Great  Britain  has  many  valuable  ore  beds,  sosae  rich  a  ' 
many  of  them  near  to  beds  ot  coal  and  to  the  aea<oast«  to  c&&.'- 
to  navigable  rivers.  They  esttend  from  Nortlsamptooshirr  tr  .*  >' 
Glasgow.  About  two-thtrds  of  the  ore  mined  b  dayry  sA- 
In  1905  the  Cleveland  district  in  North  Yorkshire  smbed  * 
of  the  total  British  product  of  iron  ores;  l*i«mi«,fc|.f^  14  * 
Northamptonshire,  I3'9%:  Leicestershire, 
8*6%;  North  Uncashire,  2-7%:  Staffordslu 
Scotland.  5-7  %.  The  annual  production  of  British 
18.031,957  tons  in  1882,  but  in  1905  it  had  fallen  to  i4.ssP*7^  ^^ 
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,114.     In  idditiiHi  TJ44,7K  ton.  <r  iboat  bi 
nlntd  In  Cmt  Briuin,  wcie  Imporud.  TB'J  %  1 

bfi  moiL  impDfUat  Britufa  ore  deponl  ia  the  Lowi 


}6.  GapapUcal  DiilMiiiiaii  of  lit  Briliit  Worki. — Mori  of  tlic 

ScDIIind  bctmn  the  mouth ol  the  Clyde ind  iheForth, in  CIcveUlid 

DnbyihliT.andUiicDiiuhlre.inSuOardshimDdNortbuDptI 
and  in  mth  Wil™  in  ipite  ol  iti  V-'-  -'  — 

Lt  important   rroup  in 

ei  abcnil  one-lliird  ol  ai 


tilukol  . 

'    -'ul  of  Cleveland  and  DiiTlun. 

— ,_  _„„,  ^ —  .^..^  ^ tbe  Bfidth  pig  iron.    It  bat  llie 

■t  Clevriand  ore  bed  and  the  exctLlcnt  Durham  cool  near  tide- 
wiier  at  Middlcibrouih.  The  mot  imonnanl  Kit  ot  the  auDU' 
fariuiT  ol  cutlery  and  the  bner  kindi  oT  tteel  b  at  Sheffield. 

57.  Tbt  Uitiui  Siaia  have  etqe  depoaiti  of  ore  in  many  different 
placFfl.  The  rich  bcd«  tvar  Oihe  Superior,  chiefly  red  MefnatiH, 
yielding  It  sroeni  about  JJ  %  of  iron,  are  ihouglil  toconuin  between 
t|  and  3  billion  tona,  and  the  red  and  brown  haematitea  of  the 
■      ■      ■"       ■■  fie  natea.  New  York. 


i  rich   magnetite,  wl 


aixe  wit™  theTiw  that  ore  t 
^Ir  apparent  prohtableneat. 


Die  ittainenof  the  Great  LaVo.  Chicano.  n.  ir.  r  ^  .  lm.  L„jk.  ..in. 
though  rather  far  from  (he  Pittaburgcoal-n.  ".■■  1  vi  rv  ljn^...:i  int 
centre  for  Tail-maklni  for  the  nilroada  of  l-ln-  .^1  -[i.rn  hi'.rtr.,,  IJhio. 
the  Lab  Erieend  of  New  York  State,  e  ...i.  m  ]',i...-^l,..n1.i  ..mi 
MarylaDd  have  very  important  worki,  th..  in.-  im  \^hi.  h  r.^rTi.  =  in 
juri  Imm  Lake  Superior  and  In  part  fTom  \\ui\  ^K  itm.i.  Ni  w  ^'.irk 
mnd  Cuba,  and  Ibe  fiKl  from  FcnnnlvanL  .m.l  it~  h.  iJilM.itr1i...id. 
Tonnniceaiid  Alabamain  Ihetouth  rtlvon  .....il.,  ,n  .„■•  .m.l  i...  I. 

5S.  Gtrmajty  seta  about  two-ihirda  of  In  r  ri.r  ,\  ihri.  -iir.j.lv  rT-i)m 
thc™tjun •' 


becaUK  of  ill  great  ue,  and  of  Ih ^  ^ 

in  some  placea  i[  b  nurly  6a  ft.  thick.   ThcK- :in  ila 

«Ehi  in  Siegeriand  and  in  nuny  other  pnrti  ol  ftie  country. 

50.  59vdn  haa  abundanl,  rich  and  very  pure  iron  om,  but  her 
lack  of  coal  baa  CEUrined  her  iron  manufaclure  chiefly  lo  the  very 
purest  and  beat  elaaaea  of  Iron  and  Bteel.  in  makinK  which  her  thrifty 
and  intelligent  peoplehnvedeveloped  very  rareakilL  The  magnetite 
ore  bodica  which  aupplyEhiainduAry  lie  in  a  band  alvHititom.  long, 
r^^chinl  fronr  n  llllle  north  of  SucUlolm  weaterly  loward  Ihe 
NorYeiianfnin(ier,betweenlhelatiludHn*and6i*N.  InSwediah 
Lapland,  mar  Ibe  Arctic  circle,  are  (he  great  Gellivara,  Kimnavara 
and   LuDHavara  rnagnelite  beda.  among  the  largeat  in  Europe. 

cfa  and  pure  iron  ore 


>ke,  chucoil  or  anthtadte, 
h  iuue  intermiitently  two 
ixidiud   and   Inddentally 


:]  by  purifying  it 


Iron  Man 
Into  tnouldt,  which  give  the  meta!  the  final 
il  la  be  uaed  in  the  ani;  but  it  ii  almnl  alwa; 
followtng  path  i  of  fi|.  6,  uid  then  cast  int 
iron,  or  convened  into  wrouchl  inm  01 
following  path  >. 
If  it  i<  to  follow  path  I,  (he  caatlnga  into  which  il  ia  made  may  be 

made  1^  remehing  (be  pig  iron  ^ther  in  a  amall  ^alt  or  '^cupola" 
furnace,  or  in  a  revcrberaloiy  or  "  air "  furnace,  with  very  little 
change  of  chemical  compoaltian,  and  then  calling  it  directly  Into 
auirable  noukit,  iiau^  of  either  "  baked,"  ij.  oven-dried,  or 
"^rcen."  ■'.«.  moitt  undrled,  Bind,  but  aometimn  of  iron  covered 
with  a  refractory  coating  (o  protect  it  from  being  melted  or  over- 
beatedby  themoltencaitlRHi.  The  general  procedure  in  tbe  manu- 
facture of  chilled  and  of  malleable  caatinga  haa  been  deacribed  in 
1130  and  ^1. 
If  the  pig  iron  b  to  foDow  path  3.  the  p. 

.rtlHving  ila  carbon,  [^oapborua  a 
mollen,  cither  by  mearu  of  ibe  oxyBrn  oi  an 
through  it  aa  in  the  Beaaemcr  proceaa,  or  by  (b 
■lirrcd  into  it  aa  in  Ibe  puddling  and  Bell-Kn 
both  together  aa  '     * 


ly/romlhebl 


or  open  hearth 
eaervoir  called 

ing  pan  of  the 


aulpEuVand  lilicoo. 

63.  Skttpiitt  and  Adjialint  PriKaits,—BHJda  Muae  «- 
traction  and  purification  prtKciHa  there  are  those  of  adjust- 
ment and  sliaping.  The  a^;u/iHg  proasus  adjiut  either  the 
ultimate  compoaition,  e.p  caibuiiiing  wrought  iron  by  long 
beating  in  contact  with  charcoal  (cementation),  or  the  prokiuiate 
cotopoeition  or  coustilution,  ai  in  the  hardening,  tempering 
and  annealing  of  ileel  already  described  ({(  iS,  19),  ot  both. 
a>  in  the  piocesa  ot  making  malleable  cut  iron  (I  31).  The 
ikapini  proccjsei  include  the  meiianuaJ  ones,  aurh  aa  rolling, 


olging  a 
nicible  | 


Irawing,  and  the  rtm 
I  mclling  wrought  ii 


el  inf 


a  the 


„  „  if  the  brat  Uoda 

of  toot  sleeL  Indeed,  the  nmelUng  of  cast  iron  to  make  giey 
in>n  lasting)  belongs  here.  This  duufication,  though  it  helps 
to  give  a  general  idea  of  the  lubjecl,  jret  like  mou  of  its  kind 
cannot  be  applied  ligidiy.  Thui  the  crucible  process  in  tl> 
American  form  both  carburiict  and  remetts.  and  the  opeit 
hearth  piDCCSS  il  often  used  nther  for  remdling  than  for 
purifying. 
64.  Hie  iron  blast  Junuce,  a  crude  but  very  efficient  piece 
'    '       lually  about  ie  [1.  high 


t  all  timr 


full  I 
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CG,   FbDEMdn  tlK  on  bucket :    P.       i 
KK.   Rxci3l1int!»onihE(apal    RR', 

I.       Counim'^idHtabca:    T,      ■ 


holci  or  "  Inyem  "  mi  ibe  botlooi  or  "  hculh,"  uil  tlir-.ri 
ihc  mdtbg  Any,  by  the  hcai  ibus  gciKntrd,  both  ut  tte  _-t 
itsdf  which  hiA  b«D  dragdijfd  m  its  dnccal,  utd  ti  Ihe  i/zE 

min^rmk  (if  ^hc  OFF,  oUcd  tbc  "  gangUC,"  Vhidl  OBfllc  wi^  [^ 


lime  o(  tbc  CmcMoiM  ud  tbe  ub  of  the  hxl  to  barm  a  a 
moltoi  sBcate  olkd  tbc  "  dDder  "  er  "  ili(.' 

latgipeneEnting  tliii  deKoulinf  rnhiinn  of  icAd  <■«,  in 
■nd  coke,  there  ii  u  upward  nahin^  coJunm  of  hot  ^i 
■tmoophehc  nitrogen  c^  the  hlut  Irom  the  tiq^m,  u 


:  fnnn  the  anibinliea  ol  tbc  cob  by  tl 
The  upwud  uool  ol  tbc  oliuim  o(  ca»  b  u  twi 
descent  ol  tbe  tolid  chuge  b  dow.  The  lonnei  ecofi 
vuy  lew  Mcoodt,  ilie  lulec  ban  ii  la  ij  hgaa. 
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In  the  upper  part  of  the  fanuce  the  carbonic  oxide  deoxidizes 
the  iron  oxide  of  the  ore  by  such  reactions  as  xC6+Fe0s » 
Fe+xCOi.  Part  of  the  resultant  otrbonic  acid  is  again  de- 
oxidized to  carbonic  oxide  by  the  surrounding  fuel,  COi+C  «  2C0, 
and  the  carbonic  oxide  thus  formed  deoxidizes  more  iron  oxide, 
&c.  As  indicated  in  fig.  7,  before  the  iron  ore  has  descended 
very  far  it  has  given  up  nearly  the  whole  of  its  oxygen,  and  thus 
lost  its  power  of  oxidizing  the  rbing  carbonic  oxide,  so  that 
from  here  down  the  atmosphere  of  the  furnace  consists  essentially 
of  carbonic  oxide  and  nitrogen. 

But  the  transfer  of  heat  from  the  rising  gases  to  the  sinking 
solids,  which  has  been  going  on  in  the  upper  part  of  the  furnace, 
continues  as  the  solid  colunm  gradually  sinks  downward  to 
the  hearth,  till  at  the  "  fusion  level  ^'  (A  in  fig.  7)  the  solid 
nutter  has  become  so  hot  that  the  now  deoxidized  iron  melts, 
as  does  the  slag  as  fast  as  it  is  formed  by  the  union  of  its  three 
constituents,  the  gangue,  the  lime  resulting  from  the  decom- 
position of  the  limestone  and  the  ash  of  the  fuel.  Hence  from 
this  level  down  the  only  solid  matter  is  the  coke,  in  lumps  which 
dit  burning  rapidly  and  hence  shrinking,  while  between  them 
the  molten  iron  and  slag  trickle,  somewhat  as  sketched  in  fig.  8, 
CO  coUea  in  the  hearth  in  two  layers  as  distinct  as  water  and 
oil,  the  iron  below,  the  slag  above. 

As  they  collect,  the  molten  iron  b  drawn  off  at  intervals 
through  a  hole  A  (fig.  8),  temporarily  stopped  with  clay,  at  the 
very  tMttom,  and  the  slag  through  another  hole  a  little  higher 
up,  called  the  "  dnder  notch."  Thus  the  furnace  may  be  said 
to  have  four  zones,  those  of  (i)  deoxidation,  (2)  heating,  (3) 
melting,  and  (4)  collecting,  though  of  course  the  beating  is 
really  going  on  in  all  four  of  them. 

In  its  slow  descent  the  deoxidized,  iron  nearly  saturates 
itself  with  carbon,  of  which  it  usually  contains  between  3-5 
and  4%,  taking  it  in  part  from  the  fuel  with  which  it  is  in  such 
intimate  contact,  and  in  part  from  the  finely  divided  carbon 
deposited  within  the  very  lumps  of  ore,  by  the  reaction  2COs 
C+COx.  This  carburizing  is  an  indispensable  part  of  the  process, 
because  through  it  alone  can  the  iron  be  made  fusible  enough 
to  melt  at  the  temperature  which  can  be  generated  in  the  furnace, 
and  only  when  liquid  can  it  be  separated  readily  and  completely 
from  the  slag.  In  fact,  the  molten  iron  is  heated  so  far  above 
its  melting  point  that,  instead  of  being  run  at  once  into  pigs 
as  is  usual,  it  may,  without  solidifying,  be  carried  even  several 
miles  in  large  day-lined  ladles  to  the  mill  where  it  is  to  be 
converted  into  steeL 

6$.  The  fud  has,  tn  addition  to  its  duties  of  deoxidizing 
and  carburizing  the  iron  and  yielding  the  heat  needed  for  melting 
both  the  iron  and  stag,  the  further  task  of  desulphurizing  the 
iroo,  probably  by  the  reaction  FeS+CaO+C-Fe+CaS+CO. 

The  desulphurizing  effect  of  this  transfer  of  the  sulphur  from 
union  with  iron  to  union  with  calcium  is  due  to  the  fact  that,  whereas 
iron  8ul|^ide  dissolves  readily  in  the  molten  metallic  iron,  calcium 
»ulphide,  in  the  presence  of  a  slag  rich  in  lime,  does  not,  but  by 
preference  enters  the  slag,  which  may  thus  absorb  even  as  much  as 
3%  of  sulphur.    This  action  ta  of  great  importance  whether  the 
metal  b  to  be  used  as  cast  irpn  or  is  to  be  converted  into  wrought 
iron  or  steel.    In  the  former  case  there  is  no  later  chance  to  remove 
sulphur,  a  minute  quantity  of  which  does  great  harm  by  leading 
to  the  formation  of  ccmentite  instead  of  graphite' and  ferritc.  and 
thus  making  the  cast-iron  castings  too  hard  to  be  cut  to  exact  shape 
with  steel  toob;  in  the  latter  case  the  a>n verting  or  purifying  pro- 
ceases,  which  are  essentially  oxidizing  ones,  though  they  remove 
the  other  impurities,  carbon,  silicon,  phosphorus  and  manganese, 
are  not  well  adapted  to  desulphurizing,  which  needs  rather  deoxidiz- 
ing conditions,  so  as  to  cause  the  formation  of  calcium  sulphide,  than 
oxidizing  ones. 

66.  The  duly  of  the  limeitone  (CaCOi)  is  to  fumbh  enough 
lime  to  form  with  the  gangue  of  the  ore  and  the  ash  of  the 
fuel  a  lime  silicate  or  slag  of  such  a  composition  (i)  that  it 
will  melt  at  the  temperature  which  it  reaches  at  about  level 
A,  of  fig.  7,  (3)  that  it  will  be  fluid  enough  to  run  out  through 
the  cinder  notch,  and  (3)  that  it  will  be  rich  enough  in  lime 
to  supply  that  needed  for  the  desulphurizing  reaction  FeS-f* 
CaO4-C-Fe-f-CaS-hC0.  In  short,  its  duty  b  to  "flux" 
the  gangue  and  ash,  and  wash  out  the  sulphur. 


67.  In  order  that  the  slag  shall  have  these  properties  its 
composition  usually  lies  between  the  following  limits:  silica, 
26  to  35%;  lime,  plus  1-4  times  the  magnesia,  45  to  55%; 
alumina,  5  to  30%.  Of  these  the  silica  and  alumina  are  chiefly 
those  which  the  gangue  of  the  ore  and  the  ash  of  the  fuel  intro« 
duce,  whereas  the  lime  b  that  added  intentionally  to  form  with 
these  others  a  slag  of  the  needed  physical  properties. . 

Thus  the  more  gangue  the  ore  contains,  t.e.  the  poorer  it  is  in  iron, 
the  more  limestone  must  in  general  be  added,  and  hence  the  more 
slag  results,  though  of  course  an  ore  the  gangue  of  which  initially 
contains  much  lime  and  little  silica  needs  a  much  smaller  addition 
of  limestone  than  one  of  which  the  gangue  is  chiefly  silica.  Further,- 
the  more  sulphur  there  is  to  remove,  the  greater  must  be  the  quantity 
of  slag  needed  to  dissolve  it  as  calcium  sulphide.  In  smelting  the 
rich  Cake  Superior  ores  the  quantity  of  slag  made  was  formerly  as 
small  as  38%  of  that  of  the  pig  iron,  whereas  in  smelting  the  Cleve- 
land ores  of  Great  Britain  it  is  usually  necessary  to  make  as  much  as 
1 1  tons  of  slag  for  each  ton  of  iron. 

68.  Shape  and  Site  of  the  Blasi-Furnace. — Large  size  has  here, 
as  in  most  metallurgical  operations,  not  only  its  usual  advantage 
of  economy  of  installation,  labour  and  administration  per  unit 
of  product,  but  the  further  very  important  one  that  it  lessens 
the  proportion  which  the  outer  heat-radiating  and  hence  heat- 
wasting  surface  bears  to  the  whole.  The  limits  set  to  the  furnace 
builder^s  natural  desire  to  make  hb  furnace  as  large  as  po^ible, 
and  its  present  shape  (an  obtuse  inverted  cone  set  below  an 
acute  upright  one,  both  of  them  truncated),  have  been  reached 
in  part  empirically,  and  in  part  by  reasoning  which  b  open 
to  question,  as  indeed  are  the  reasons  which  will  now  be  offered 
reservedly  for  both  size  and  shape. 

First  the  width  at  the  tuyeres  (fig.  7)  has  generally  been 
limited  to  about  X2|  ft.  by  the  fear  that,  if  it  were  greater, 
the  blast  would  penetrate  so  feebly  to  the  centre  that  the  differ- 
ence in  conditions  between  centre  and  circumference  would 
be  so  great  as  to  cause  serious  unevenness  of  working.  Of 
late  furnaces  have  been  built  even  as  wide  as  17  ft.  in  the  hearth, 
and  it  may  prove  that  a  width  materially  greater  than  i3|  ft. 
can  profitably  be  used.  With  the  width  at  the  bottom  thus 
limited,  the  furnace  builder  naturally  tries  to  gain  volume  as 
rapidly  as  possible  by  flaring  or  "  battering  "  his  walls  outwards, 
t.e.  by  making  the  "  bosh  "  or  lower  part  of  his  furnace  an 
inverted  cone  as  obtuse  as  b  consbtent  with  the  free  descent 
of  the  solid  charge.  In  practice  a  furnace  may  be  made  to 
work  r^;ularly  if  its  boshes  make  an  angle  of  between  73"  and 
76*  with  the  horizontal,  and  we  may  assume  that  one  element 
of  thb  regularity  b  the  regular  easy  sliding  of  the  charge  over 
this  steep  slope.  A  still  steeper  one  not  only  gives  less  available 
room,  but  actually  leads  to  irregular  working,  perhaps  because 
it  unduly  favours  the  passage  of  the  rising  gas  along  the  walls 
instead  of  up  and  through  the  charge,  and  thus  causes  the 
deoxidation  of  the  central  core  to  lag  behind  that  of  the  periphery 
of  the  column,  with  the  consequence  that  thb  central  core  arrives 
at  the  bottom  incompletely  deoxidized. 

In  the  very  swift-running  furnaces  of  the  Pittsburg  type 
this  outward  flare  of  the  boshes  ceases  at  about  is  ft.  above 
the  tuyeres,  and  b  there  reversed,  as  in  fig.  7,  sa  that  the  furnace 
above  this  b  a  very  acute  upright  cone,  the  walb  of  which 
make  an  angle  of  about  4*  with  the  vertical,  instead  of  an  obtuse 
inverted  coat. 

'  In  explanation  or  justification  of  thb  it  has  been  said  that  a  much 
easier  descent  must  be  provided  above  this  level  than  b  needed 
below  it.  Below  this  level  the  solid  charge  descends  easily,  because 
it  consbts  <A  coke  alone  or  nearly  alone,  and  this  in  turn  because  the 
temperature  here  is  so  high  as  to  melt  not  only  the  iron  now  de- 
oxidized and  brought  to  the  metallic  state,  but  also  the  gangue  of  the 
ore  and  the  limestone,  which  here  unite  to  form  the  molten  slag, 
and  run  freely  down  between  the  lumps  of  coke.  Thb  coke  descends 
freely  even  through  this  fast-narrowing  space,  because  it  is  perfectly 
solid  and  dry  witnout  a  trace  of  pastiness.  But  immedbtely  above 
this  level  the  charge  is  relatively  viscous,  because  here  the  temperature 
has  fallen  so  far  that  it  b  now  at  the  melting  or  formation  point  of 
the  slag,  which  therefore  b  pasty,  Ibble  to  wdd  the  whole  mass 
together  as  so  much  tar  would,  and  thus  to  obstruct  the  descent  of 
the  charge,  or  in  short  to  "  scaffold." 

The  reason  why  at  thb  level  ihe  walls  must  form  an  upnght 

instead  of  an  inverted  cone,  why  the  furnace  must  widen  downward 

1  instead  of  naxrowing,  b,  according  to  some  roeullurgists,  that  thb 
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shape  is'needed  in  onler  thatj  in  spite  of  the  fBstine»  of  the  slag  in 
this  formative  period  <^  inajHent  fusion,  this  layer  may  descend 
freely  as  the  lower  part  of  the  column  u  gradually^  eaten  away. 
To  this  very  plausblc  theory  it  may  be  objected  that  in  many  slow- 
ninnine  furnaces,  which  work  ve^  rcgulariv  and  show  no  sign  of 
scaffolding,  the  outward  flare  of  the  bosnes  continues  (though 
steepened)  far  above  this  region  of  pastiness,  indeed  nearly  half-way 
to  the  to;>  ctf  the  furnace.  This  proves  that  the  r^ular  descent  of  the 
material  in  its  pasty  state  can  take  i>lace  even  m  a  space  which  is 
narrowing  downwards.  To  this  objection  it  may  in  turn  be  answered 
that,  though  this  degree  of  freedom  of  descent  may  suffice  for  a  slow- 
running  furnace,  particulariy  if  the  slag  is  given  such  a  composition 
that  it  passes  quickly  from  the  solid  state  to  one  of  decided  fluidity, 
yet  it  is  not  enough  for  swift-running  ones,  especially  if  the  com- 
position of  the  slag  is  such  that,  in  melting,  it  remains  long  in  a  very 
sticky  condition.  In  limiting  the  diameter  at  the  tuyeres  to  izi  ft., 
the  height  of  the  boshes  to  one  which  will  keep  their  upper  end 
below  the  region  of  pastiness,  and  their  slope  to  one  over  which  the 
burning  coke  will  descend  freely,  we  limit  the  width  of  the  furnace 
at  the  top  of  the  boshes  and  thus  complete  the  outline  of  the  lower 
part  of  the  f  umaoc. 

The  height  of  the  furnace  is  rardy  as  great  as  loo  ft.,  and  in 
the  belief  of  many  metallurgists  it  should  not  be  much  more 
than  80  ft.  There  are  some  very  evident  disadvantagn  of 
excessive  height;  for  instance,  that  the  weight  of  an  excessively 
high  column  of  solid  coke,  ore  and  limestone  tends  to  crush  the 
coke  and  jam  the  charge  in  the  lower  and  narrowing  part  of  the 
furnace,  and  that  the  frictional  resistance  of  a  long  column 
calls  for  a  greater  consumption  of  power  for  driving  the  blast 
up  through  it.  Moreover,  this  resistance  increases  much  more 
rapidly  than  the  height  of  the  furnace,  even  if  the  rapidity  with 
which  the  blast  is  forced  through  is  constant;  and  it  still  further 
increases  if  the  additional  space  gained  by  lengthening  the 
furnace  is  made  useful  by  increasing  proportionally  tbe  rate 
of  production,  as  indeed  would  naturally  be  done,  because 
the  chief  motive  for  gaining  this  additional  ^>ace  is  to  increase 
production. 

The  reason  why  the  frictional  resbtamSe  would  be  further  increased 
is  the  very  nmple  one  that  the  increase  in  the  rate  of  production 
implies  directly  a  corresponding  increase  in  the  ciuantity  of  blast 
forced  through,  and  hence  in  the  velocity  of  the  rising  gases,  because 
the  chemical  work  of  the  blast  furnace  needs  a  certain  auantity  of 
blast  for  eadtk  ton  of  iron  made.  In  diort,  to  increase  tne  rate  of 
productwn  by  lengthening  the  furnace  increases  ^  the  frictional 
resistance  of  the  rising  gases,  both  by  increasing  their  quantity  and 
hence  their  velocity  and  by  Icngthenmg  their  path. 

Indeed,  one  important  reason  for  the  difficulties  in  working  very 
high  furnaces,  e.g.  those  100  ft.  high,  may  be  that  this  frictionu 
resistance  becomes  so  great  as  actuaUy  to  interrupt  the  even  descent 
of  the  charge,  parts  of  which  are  at  times  suspended  like  a  ball  in 
the  rising  jet  ol  a  fountain,- to  fall  perhaps  with  destructive  violence 
when  some  shifting  condition  momentarily  lessens  the  friction. 
Wc  see  how  powerful  must  be  the  lifting  effect  of  the  ri»ng  gases 
when  we  reflect  that  their  velocity  in  a  100  ft.  furnace  tapidlv  driven 
is  probably  at  least  as  great  as  2000  ft.  per*  minute,  or  that  of  a 
*'  high  wind."  Conceive  these  gases  passing  at  this  great  velocity 
through  the  narrow  openings  between  the  adjoining  lumps  of  coke 
and  ore.  Indeed,  the  velocity  must  be  far  greater  than  this  where  the 
edge  or  corner  of  one  lump  touches  the  sum  of  another,  and  the  only 
room  for  the  passage  of  this  enormous  quantity  of  gas  is  that  left 
by  the  roughness  and  irregularity  of  the  individual  lumps. 

The  furnace  is  made  rather  narrow  at  the  top  or  "  stock  line," 
in  order  that  the  entering  ore,  fuel  and  flux  may  readily  be 
distributed  evenly.  But  extreme  narrowness  would  not  only 
cause  the  escaping  gases  to  move  so  swiftly  that  they  would  sweep 
much  of  the  fine  ore  out  of  the  furnace,  but  would  also  throw 
needless  vrotk  on  the  blowing  engines  by  throttling  back  the 
rising  gases,  and  would  lessen  tmduly  the  space  available  for 
the  charge  in  the  upper  part  of  the  furnace. 

From  its  top  down,  the  walls  of  the  furnace  slope  outward  at 
an  angle  of  between  3^  and  8*,  partly  in  order  to  case  the  descent 
of  the  charge,  here  impeded  by  the  swelling  of  the  individual 
particles  of  ore  caused  by  the  depoation  within  them  of  great 
quantities  of  fine  carbon,  by  the  reaction  of  2CO»C+COs. 
To  widen  it  more  abruptly  would  indeed  increase  the  volume  of 
the  furnace,  but  would  probably  lead  to  grave  irregularities  in 
the  distribution  of  the  gas  and  charge,  and  hence  in  the  working 
of  the  furnace. 

When  we  have  thus  fixed  the  height  of  the  furnace,  its 
diameter  at  its  ends,  and  the  slope  of  its  upper  and  lower 
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parts,  we  liave  completed  Its  outUae  doBdy 
puri>08e  here. 

69-  Hoi  Bias!  and  Dry  Blast.-On  its  wmy  iram  tk  Uovz^ 
engine  to  the  tuyeres  of  the  blast-f  uraace,  the  blast,  ix.\hcii 
forced  in  for  the  purpose  of  burning  the  f ud,  is  asBaOy  pt^^eaui. 
and  in  some  of  the  most  progressive  works  is  diird  by  Ga}-k>  s 
refrigerating  process.  These  steps  lead  to  a  aaviag  of  faei  » 
great  as  to  be  astonishing  at  first  sight — ^indeed  in  case  of  Ga>in  s 
blast-drjring  process  incredible  to  most  writcis.  win  ptcrri 
easily  and  promptly  to  their  own  satisfaction  that  the  wazL 
saving  was  impossible.  But  the  cxplanatioo  is  icaBy  an  rtrj 
simple  that  it  is  rather  the  Inaedulity  of  these  writes  thai  s 
astonishing.  In  the  hearth  of  the  blast  furnace  the  heal  lu:? 
latent  by  the  fusion  of  the  iron  and  slag  must  of  coarae  be  mp^  jrri 
by  some  body  which  is  itself  at  a  temperature  above  the  bc.ijtx 
point  of  these  bodies,  which  for  simptidty  of  cxpositiaft  wc  r^* 
call  the  critical  temperature  of  the  Uast-famact  piocesa,  bec2:3e 
heat  will  flow  only  from  a  hotter  to  a  cooler  object.  If odt  '^2e 
same  is  true  of  the  heat  needed  for  the  dcomdation  of  the  &.-->. 
SiOi+2C"Si+2CQi.  Now  the  heat  developed  faj  tk  cc=- 
btistion  of  coke  to  cauiwnic  oxide  with  cold  air  *^— *'"^f  -^ 
usual  quantity  of  moisture,  develops  a  tempetature  ooly  s!^r'  ^ 
above  this  critical  point;  and  it  b  only  the  heat  vtpnaatjt^i  :y 
this  narrow  temperature-margin  that  is  avaOable  for  dang  :ii^ 
critical  work  of  fusion  and  deoxidation.  That  is  the  crvs  ot  i>r 
matter.  If  by  pre-heating  the  blast  we  add  to  the  sob  of  12 
heat  available;  or  if  by  drying  it  we  stibtrart  from  the 
to  be  done  by  that  heat  the  quantity  needed  for 
the  atmoH>heric  moisture;  or  if  by  removing  part  off  its  sirrae^ 
we  lessen  the  mass  over  which  the  heat  devdoped  has  to  tc 
spread — ^if  by  any  of  these  means  we  niat  the  tempeaz^^ 
devcl(^>ed  by  the  combustion  of  the  arfoe,  it  is  dear  thst  ve 
increase  the  proportion  of  the  total  heat  which 
this  critical  work  in  exactly  the  way  in  which  wc 
the  proportion  of  the  water  of  a  stream,  initially  loo  in.  dec 
which  should  flow  over  a  waste  weir  initiaDy  i  in.  t«nM— fii  *s 
stream's  surface,  by  raising  the  upper  surfaoe  of  the 
and  thus  increasing  the  depth  of  the  water  to  no 
this  raising  the  level  (A  the  water  by  10%  inu<aaes  t*i«*<A»  cc 
by  1000%,  the  volume  of  water  whidi  is  above  the  level  of  '.Jt 
weir. 


xt 


izs. 


The  spedal  conditions  of  the  blast-fnmjoe 
the  saving  due  to  this  widening  of  the  available 
and  beyond  thb  dryi^  the  blast  docs  great  good  b^ 
serious  irregularities  in  working  the  furaaoe 
the  humidity  of  the  air  with  varying  weather. 


70.  Means  of  Healing  Ike  Blast. — After  the  »*''*-^?Bg 
of  gases  has  done  its  work  of  heating  and  deoomfiziBC  the  en. 
it  still  necessarily  contains  so  much  carbonic  oaade.  acsJ* 
between  20  and  26%  by  weight,  that  it  is  a  very  vahalde  tut 
part  of  which  is  used  for  raising  steam  for  feneratiBig  tlw  bii-: 
itself  and  driving  the  rc^ng  miU  engineSy  Ac^  or  darcC^  z 
gas  engines,  and  the  rest  for  heating  the  blast.    The  hcai  r; 
was  formerly  done  by  burning  part  of  the  gases,  after  t*.- 
escape  from  the  furnace  top,  in  a  huge  combastiaD  chax^^* 
around  a  series  of  cast  iron  pipes  throng  which  the  blaA  pe~-.  --• 
on  its  way  from  the  blowing  engine  to  the  tuyeres..    B^  t:-*-^ 
"  iron  pipe  stoves  "  are  fast  going  oat  of  use,  chicfiy  becii^ 
they  are  destroyed  quickly  if  an  attempt  is  made  to  hrrr  -'^ 
blast  above  xooo"  F.  (538*  C),  often  a  very  importasi  r^rx 
In  their  place  the  regenerative  stoves  of  the  WhitwrC  i^~ 
Cowper  types  (figs,  xo  and  xi)  are  used.   With  these  the  rsp..^' 
temperature  of  the  blast  at  sonw  wwks  b  aboot  ixsc*  ^ 
(760*0.),  and  the  usual  blast  temperature  lies  betwea  4cs' 
and  1 200*  F.  (480*  and  650'  C). 

Like  the  Siemens  furnace,  described  in  1 99,  tbey  hav?  "^r- 
distinct  phases:  dhe,  "  on  gas,"  during  which  part  of  the  «2>" 
gas  of  the  blast-furnace  b  burnt  within  the  stove,  hi|^i>  b- 
the  great  surface  of  brickwork  which  for  that  pur^nac  is  p-     - 
within  it;  the  other,  "on  wind,"  during  which  the  bl~^    * 
heated  by  passing  it  back  over  these  very  snriafT^  ». 
have  thus  been  heated.    They  are  heat-filtcts  or  hcat-tza^  ^ 
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ni  Ibe  heat  devdopnl  by  the  aHnboMioa  oF  ihe  lutnacc 
lUer  letuming  it  to  ihc  bluL.  Euh  tUu-FuTOue  b 
idcd  nidi  Ihin  or  even  [qut  oI  ibew  tlove*,  which 
'y  aay  be  neiriy  thrm  u  Uije  u  Ibe  lunwce  itKlf. 
w  b  "  OD  wind  "  and  (be  Mhen 


aid.— The  combine)  fluilng 
iding  chuje  lendi  la  wcit 

_  Itjliipelrmerially, 
Jtivnifif  ill  efficiency,  uid  in  pirticuUc  incroung  jls  consiiinp- 
lion  of  (ucl.  The  vilb.  Ihereforc,  nie  now  made  ihin,  and  an 
Iboroufhiy  cooled  by  water,  wiiich  drculales  through  pipes  or 
»  bedded  in  them.  JaineiCayle>''        


.  Prtunatim  */  Ou  f  1 
■bradinc  action  o(  the  dncem 
Y  the  Hning  ol  the  fuRiict  •>' 


nfig.  J 


1  in  the  t 


o(  Hal  ii'«tet<ookcd  bronie  bois 


ilboriuH 


it',  eittndinE  nearly  to  the 
o  thai  they  aa  readily  b« 
bum  ihrouth.    The  bikk- 

B«  ii  ihown  at  R',  a  little  [anher.  Bui  in  (he  latter  caie  their 
rds«  tlill  determine  (he  cflective  pnfilF  ol  the  fumact  walU 
bccBiHC  the  depceMioni  at  Ibc  bull  ol  Ibew  edp*  become  tiled 


with  carbOD  and  icotlaceiius  mtflti  when  tbe  Inmict  it  b  nonnat 
woriting.  Each  of  thete  rowi,  of  which  hvt  are  (bown  bi  fig.  ;, 
CODiiil*  of  a  great  numbcc  oi  ihon  tegmental  bous. 

Ehpiki.— When  the  gaa  which  ncapei 


>p  i>  <aeA  in  gai  enginn 


used  for  rai&ing  itram- 
II  bai  beencalculated  that  the  gas  from  a  pair  of  old-IaihioDed 
blssl-fumaca  making  1600  lont  of  iron  per  week  would  in  thil 
way  yield  some  16,000  hone-powet  ineiceaaof  their  own  needj, 
and  that  all  Ibe  available  blaU-Iutntct  gu  in  the  United  Slalei 
would  devdop  about  1,500/100  borte-power,  to  develop  which 
by  nising  iteain  would  need  about  10,000,000  Ions  ol  oial  a 
year.    Of  this  power  about  ball  would  be  used  at   the  blast- 


— Diagram  of  Cowper  Hnr-BlMt 
ui    iiia»>Mi>  -iinu    aiovTaiL>iH|uevK.(A(ier]. Kennedy.) Broken 

«rk  h-,-rr,„^  A.n-u  "hileiheiioveis ''onnt."' andKplidaiiowi 

each  furnace  daily,  .h^,  ^  ^  tust  while  JTh  "  on  wind." 

mechanical   ippli-  .    _  .     .,      , 

anca  have  M  nunv  A,  EnlraiKt  lor  bbil-fumace  gas. 

anca  nave  at  many  g    g  Combuition  chimber. 

works    displaced  c.  Chimney  valve. 

hand  labour  wholly,  D.  Cold  blaK  main. 

and  indeed  that  any  E.  HoUow  btielia. 

of    tbe    materials 

should  be  (hovelled  by  hand  is  not  (o  be  thou^t  of  in  devgning 


The  arr 


erve  as  an  cumple  of  modei 
luR  ran  which  bring  the  or 


>  Doquei 
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for  immediate  uh,  while  C  recrivn  Ihoie  to  be  stoml  for  winlr 


hind.      The  Uchling  c»sii 

i>  melhod  in  miny  worki. 

tbin-walled  moutdi.  BB.  c 
ipofigreilUdleA,    ~" " 
■hich  it  hu  juit  received  directly  Iiom  tbe  bUst- 
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chopiy,  a  ihioi  huiSvlo 

brkkwcrk  of  tbs  furnace,  And  Uiut  pncccta : 

the  mottea  ilag.   (1)  ft  pRMacU  Uk  mohu  ii 

the  ficflteat  UHiaDiIaE  block  in  tbe  way  r£  tbc  dinct  pcoccwci 
bithmo-  U)  ^^^  lame  KnniE  deoxiduiag  aoioa  Icau  to  the 
pnctkaUy  coml^elc  deoxldadMi  and  bcDcc  atnaioB  tt  Ihe  inm. 
I5)  In  that  cartHiiixuif  lowen  ua  jnellidc  point  of  tbe  iroD  greatly, 

L — >._ lotrhkh  themlntfal  matteioC 

at  the  irDa  may  b«  actuated 


Mheirth  procqa. 

LhonniihneH  of  Ibe 
If  chuge  even 
ice  baa  d«>[Bccd 

leieeDed  by  the 


•>  cOeLUvely 
iiflfa  why  the  bL) 
thout  talEtng    n 


fuel 


lb.  Tbe  chief  difficulty  Id  the  my  of  Dradifying  ibe  blait- 
furnace  procos  itielf  u  as  to  Duke  il  accampliib  nbal  the  direct 
proceues  aim  ai,  by  [jving  iu  product  teu  carbon  and  ailicoa 
than  pig  iron  a)  now  made  conlaini,  b  Ibe  ttmoval  of  the  tulphor. 
Tbe  procesia  (or  convening  caii  Iron  ioio  tleel  can  now  remove 
phoiphonu  euily,  but  tbe  removal  of  aulphui  In  them  is  >o 
difficult  tbat  It  hai  to  be  accomplisfaed  lot  Ibe  otoit  part  in  the 
blul -furnace  itietf.  Aa  dBulpburinng  Kemi  to  need  tbe  direct 
•nd  eneitetic  aclion  of  carbon  on  the  molten  iron  itself,  and  ai 
molten  iron  absorbs  carbon  most  greedQyt  it  is  baid  to  icc  bow 

to  saiuratiun,  i.i,  without  making  cait  iion. 

Tl.  Diral  Utlal  and  Ou  Uiar.—Valji  relatively  lately  (he 
tasi  iron  lot  the  Bessemer  and  opcn-heartb  processes  was  nearly 
always  allowed  to  solidify  in  pi^,  whicb  were  next  broken  up 
by  hand  and  rcmehed  at  great  coat,     Ic  baa  long  been 


then 


nelting  could  be  ai 


in  Ibe  c 


.   Theol 


St  tbeindical 


Ic  irregularilies  in  ihe  blaat-fumace 

to  a^degree  and  with  an  abruptness  wbicb  are  inconvenient  for 
any  conversion  process  and  intolerable  for  Ihe  Bessemer  process. 
For  ibe  acid  variety  of  ibis  process,  which  does  not  remove 
sulphur,  this  most  harmful  element  must  be  held  below  a  limit 
whiih  is  always  low,  though  it  varies  somewhat  with  the  use  to 
which  the  steel  is  to  be  put.  Further,  the  point  at  which  the 
process  should  be  arrested  is  recogniied  by  the  appearance  of 
Ibe  flame  whicb  issues  from  tlie  convener's  mouth,  and  vaiiations 
St  iron  treaiedalter  this  apptatance , 
Same  become  tonfu^g,  and  control 
irtover,  Ihe  quality  of  Ihe  toultant 
steel  depends  upon  tiie  temperature  of  Ihe  proceu,  and  this  in 
turn  de[iends  upon  the  proportion  of  silicQH,  Ihe  combustJan 
of  which  is  the  chief  source  of  tbe  beat  devebped.  Hence  the 
imponance  of  having  tbe  sQicon-contenl  constant.  In  the  basic 
Bessemer  piocoa.  also,  unforeseen  variations  in  the  silicon- 
content  are  harmful,  because  Ihe  quantity  of  lime  added  should 

phosphoric  add  find  do  more.  Hence  the  importance  of  having 
the  silicon-content  unifonn,  This  uniformity  ia  now  gi^^  by 
Ihe  use  of  the  "  miiei  "  invented  by  C.plalo  W.  R.  Jones. 

Thb  "  niier  "  is  a  great  reservoir  into  which  successive  lots 
of  molten  cast  iron  from  all  the  blasl-fumsces  available  are 
pouicd,  forming  a  great  molten  mass  of  Irnm  100  to  7J0  Ions. 


lliis  is  kept  mollen  by  a  flame  playing  above  it,  and  successivn 

f«  convuslon  into  steel  by  tbe  BesieDicr  or  opeo-heaith  process. 

furnace  is  diluted  by  tfaus  mudng  Ibis  iron  with  tbat  from  the 
other  furnaces.  Should  several  furnaces  simultaneously  nuke 
iron  too  rich  in  silicon,  this  may  be  diluted  by  pouring  into  the 
□elled  for  Ibis  purpose  in  a  cupola 


irby  a 


own  oxides  and  sulphides, 
iron,  at  least  highly  carbu 
sulphide  freely,  but  not  I 

Consequently,  when  we  oeoxiojze  caiaum  in  ine  iron  oiasi- 
furnace,  it  greedily  absorbs  tbe  sulphur  whicb  has  been  dissolved 
LD  tbe  iron  as  iron  sulphide,  and  tbe  sulphide  of  calcium  thus 
formed  separates  Jrom  tbe  iron.  In  like  manner,  if  the  molten 
iron  in  the  mixer  contains  msngaiwTr,  Ibis  metal  unites  with  the 
sulphur  present,  and  tbe  manganese  sulphide,  insoluble  In  the 

sulphor  oxidizes  to  sulphurous  add,  which  escapes.  Further, 
an  important  part  of  Ihe  silicon  may  be  removed  In  the  mixer 
by  keeping  il  very  hot  and  covering  tbe  metal  with  a  rather 
basic  slag.  This  is  very  tisefid  if  the  iron  is  intended  for  either 
the  basic  Bessemei  or  the  basic  open-hearth  process,  for  both 
of  which  nliron  is  harmful. 

;8.  Cnsffjini  «r  Puri/yini  Prectita  JW  cemotiiit  Cat*  /roK 
iM»  Sled  at  WrBufU  Irmt.—Ai  Ihe  essential  diHeteoce  between 
cast  Iron  on  one  hand  and  wrought  iron  and  steel  on  the  other 
is  that  the  fonoet  coolain*  necessarily  much  more  carbon, 
usually  more  silioia,  and  often  more  phosphorus  tbat  are  suil- 
able  or  indeed  permissible  in  the  Utter  two,  tbe  chief  work  of 
all  these  conversion  processes  is  to  remove  the  excess  of  these 
several  foreign  elements  by  oiidiuDg  them  to  carbonic  oxide 
CO,  silica  SiOi,  and  phospboiic  >dd  PiOi,  respectively.  Of 
these  iIk  first  escapes  immediately  as  a  gas,  and  Ihe  other* 
unite  with  iron  oxide,  lime,  or  other  strong  base  present  to  form 
a  molten  silicate  or  silico-|Jiasphste  called  "  cinder  "  or  "  slag," 
which  floats  on  the  molten  or  pasiy  metaL  Tbe  ultimate  source 
of  tbe  oxygen  may  be  the  air,  as  in  the  Bessemer  process,  or  rich 
iron  oxide  as  in  the  puddling  process,  or  both  as  in  tbe  opcn-besnh 
process;  but  in  any  case  iron  oxide  is  the  chief  immediale  source, 
as  is  to  be  expected,  because  the  oiygen  of  the  air  would  naturally 
unite  in  mudi  greater  proportioo  with  some  of  Ihe  great  quantity 
of  iron  oSered  to  it  Ihan  with  Ihe  snull  quantity  of  these  im- 
purities. Tbe  iron  oxide  thus  formed  immediately  oxidiies 
these  foreign  elements,  so  that  Ihe  iron  is  really  a  carrier  ol  oxygen 

the  following:  Fe,0.+«C-4CO-i-3Fei  FeA+C-3FcO-(-CO; 
2P-l-5FerfX-I2FeO-i-3FeO,PiO.:  Si-l-3Fe,0,-3FeO,SiO,-(- 
3FeO.  Beside  this  their  chief  and  easy  work  of  oxidiiing  carbon, 
silicon  and  pbosphorua.  Ihe  conversion  processes  have  the  harder 
task  uf  removing  sulphur,  chiefly  by  converting  it  into  caldum 

lop  of  the  mohen  metal  and  there  enter  the  overlying  slag, 
from  which  the  sulphur  may  escape  by  oxidizing  to  the  gaseous 
compound,  sulphurous  add,  SOi. 

rg.  In  Ihe  ptuUlini  proctsi  molten  cast  iron  is  converted  into 
wrought  iron,  i.f.  low-caibon  slag-bearing  iron,  by  oxidiiing  its 
carbon,  ailicon  and  phosphorus,  by  means  of  iron  oxide  stirred 
into  it  as  it  lies  in  a  rhin  shallow  layer  in  Ihe  *'  hearth  "  or  flat 
basin  of  a  teverberatory  furnace  (fig.  14),  itself  lined  with  iron 
ore.  As  the  iron  oxide  is  stirred  into  the  mcdien  metal  laboriously 
by  Ihe  workman  or  "puddler  "  with  bis  book  or  "rabble," 
ic  oxidises  tbe  silicon  to  silics  and  the  phosphorus  to  phosphoric 

a  basic  iron  ulicate  rich  in  pbosphonis,  called  "puddling" 
or  "  up  cinder."  Il  oridisea  the  carbon  also,  which  escapes 
in  puiple  jets  of  burning  carbonic  oxide-  As  ihe  melting  point  ol 
Ibe  metal  is  gradually  raised  by  Ihe  progressive  decarburiiation, 
it  at  length  passe*  above  Ihe  tempenlute  of  Ihe  foroace,  about 
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■Delting  poial.  lolidiSa  in  petty  (nun,  oi 
Tbue  (niu  ibe  puddlcr  nidi  tocetha  by 


tbot  tbewtui,  aam  bdoir  iu 
s  ol  tail  nbbk 


•d  £na  InopotODcB.    How  b  the 


Into  zDbgh  8o-lb  ball*,  euh  like  &  ipDDge  c^  metallic  irt>Q 
'  putidct  with  iti  pom  fiUcd  vith  the  itiU  molten  dader.  Tfac*e 
baUl  ate  next  worited  into  merduntible  ihipc,  tod  the  dnder 
ii  limultueaiBly  cjqidled  in  iBrge  put,  fint  by  bamnering 
them  one  »t » time  mia  a  Meam  himmr r  (fig.  37)  olbyKpus- 
ing  them,  and  next  by  Tomng  them.  The  iqueeiint  il  nnuJly 
dcHie  in  the  way  ihown  in  fig.  15- 

HcTt  BB  it  a  brrv  find  inA  eyljnder,  cormgited  within,  and 
an  ^Ecntiie  cvlia^,  alio  corninled,  which,  in  tunung  to  tl 
■  -^-     by  the  irict^-  ^^=-   - 


andoC 

So.  ItadniH  PmUltHi.—Tbe  few  men  who  have,  and  are 
willing  to  cxerdse,  tbe  great  ■trenglh  and  endurance  which  the 
puddler  needs  when  he  ii  ftiiring  the  pasty  iron  and  balling 
up.  command  such  high  wages,  and  with  theii  little  Soo-Tb 
chargfslumaut  their  iiontoilowly,  that 
by  machinery  have  been  tried.  Noncbai: 
though  indeed  one  oflcred  by  }.  P.  Roe 
The  euential  difficulty  has  btta  that  a 
divide  the  npidly  solidifying  charge  inti 
the  woriimaii  deiteniu&ly  fonns  by  hand,  and  that  il  the  charge 
il  not  thui  tubdivided  but  drawn  as  a  single  ball,  the  dnder 
cannot  be  squeesed  out  of  it  thoioughly  enough. 

St.  Direct  PiaUling.—lB  common  practice  the  cas 
It  Turn  from  the  blast-furnace  is  allowed  fo  solidify 
completely  in  the  fonn  of  pigs,  which  are  then  graded 
fnctute,  and  lemelted  In  the  puddling  furnace  ilsLf.  At 
Houtpet,  in  order  tg  lave  the  eipense  of  11 
moiLen  cast  iroa  as  it  comes  from  the  blast-furnace  it  poured 
directly  into  th6  puddliog  furtiice,  in  large  charges  of  about 
3200  lb,  which  are  thus  about  four  times  as  laige  as  those 
ol  common  puddling  fomaces.  TfacM  large  charges  are 
by  two  gingt  of  loui  men  each,  and  a  great  living  in  f 
labour  11  cSccted. 

Attmetive  u  an  thrae  advincet  In  puddlinB,  they  have  fut  been 
widely  adopted,  lor  two  thief  rea»n»;  Rnt,  ownin  -■  —-'-"■-- 
— -■-  '-  -  ■■ '  - -■  —vey  Imly  il 


Si.  The  mwMl  ef  ftttflmt,  ■  vety  b^ortaat  <faay  el  -it 
puddling  proccs,  tequins  tbst  tbe  dado  ihall  be  ~  haiic.' 
u.  that  it  iball  have  a  gnat  etcai  ol  the  mDiigbBH.fcmEa 
oiide,  FcO,  lor  the  phcigborie  add  to  anitc  wiili.  leil  ii  be 
deoridised  by  tbe  caiboo  of  the  inxi  it  bst  n 
return  to  tbe  liDn,  following  tbe  gaksal  iiile  ths 
enter  the  slag  and  unoaid'     '        '  '* 

which  inevitably  Kmltl  Inm  the  oadalioD  of  III*  sScsa  c^ 
pig  iron,  the  cindet  iblU  cootaia  loaie  thne  parti  of  on*  ei 
itself  a  valuable  and  etfmlivc  nibataoce.  Hence,  a  oiik 
save  iron  oxide  the  fit  IrDa  tacd  ibonld  be  nearly  Ira  i 

the  great  difficulty  of  leuwviug  thii  -»——-'  ii 


tk  bes 
and  keeping  it  hot.  and  fay  iaii 
aisaoiving  in  tne  motren  metal  returns  carbon  to  il  ns  iaA  u 
this  element  is  burnt  out  by  the  blast,  so  (Jul  tbe  '  leAaeil  ' 
cut  iron  which  results,  thou^  still  rich  in  CArboa  m^  ttoe^^ 
easy  to  melt  in  the  puddling  pmcesi,  hi 
B4.  In  the  &iiaiur  tr  "  ffuna  " 
mi^t  be  called  the  "  fuel-lcia  " 
converted  into  steel  by  having  its 
and  often  its  phospbonn 
by  air  forced  through  il 
rapidly  that  the  heat  generated  by  the  oaidatioB  ol  ikic  i^ 
purilka  suffices  in  and  by  itself,  imaided  by  bmiiii^  mmj  dc^ 
fuel,  not  only  to  keep  the  iron  molten,  but  cvca  to  tav  rj 
temperiature  from  a  pcdnt  initially  hot  Httle  afjorc  the  pK*--y 
point  of  cast  iron,  say  1150°  to  1150*  C-,  toooe  «d  i>mmi  rv 
meltingpointof thercsultant iIeel,sayr50D*C-  Tbe" 
converter"  or  "vcikI"  (fig,  t«)  u       "■  "         - 

or  other  refractory 
DD,  through  the  tighl-hind  coe  of  which  tbe  Uatt  it  cti^.-- 
to  the  gooseneck  E,  which  in  turn  deHvess  it  to  the  tJdji.tu  v 
at  the  bottom. 

There  ire  two  distinct  vuietici  of  this  pmcev,  Ite  aofrLi: 
undephospboriaing  or  "  acid "  BoBcroD  pmcrH,  w  fi'-' 
bcauK  the  cooverter  il  lined  with  acid  matoialii,  i.e.  Itsar  r  i 
in  Kilidc  add.  such  as  quarts  and  day,  and  becavK  the  ilu  ■ 
~  iniequestly  add,  ij.  sliceoos;  and  tli 


tbe  conii 


h  basic  maletiila,  sfuly  c 
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Eme  to  it.  In  the  basic  Besiemer  process  pbosphonis  is  readily 
removed  by  oxidation,  because  the  pnxluct  of  its  oxidation, 
phosphoric  add,  P|0|,  in  the  presence  of  an  excess  of  base  forms 
stable  phosphates  of  lime  and  iron  which  pass  into  the  slag, 
Baking  it  valuable  as  an  artificial  manure.  But  this  dephos^ 
pborisation  by  oxidation  can  be  carried  out  only  in  the  case  slag 
is  basic.    If  it  b  add,  t.e.  if  it  holds  much  more  than  ao%  of 


A. 
B, 
C, 
D. 
E. 
F. 
N. 


Fig.  16.— 13-15  ton  Bessemer  Converter. 


Tninnion>ring. 

Main  shelL 
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O.  Tuyere-plate. 
P,  False  plate. 
Q,  Tuyeres. 

K,  Keys  hokling   Ikl   of   tuyere- 
box. 
S.  Refractory  lining. 
U,  Key-link  holding  bottom. 


so  powerful  an  add  as  silica,  then  the  phosphoric  add  has  so 
feeble  a  hold  on  the  base  in  the  slag  that  it  is  immediately  re- 
deoxidized  by  the  carbon  of  the  metal,  or  even  bv  the  iron  itself, 
p90»+5Fe"2P-(-5FeO,  and  the  resultant  deoxidized  phosphorus 
immediately  recombines  with  the  iron.  Now  in  an  add-lined 
converter  the  slag  is  necessarily  acid,  because  even  an  initially 
basic  slag  would  immediately  corrode  away  enough  of  the  add 
lining  to  make  itself  acid.  Hence  phosphorus  cannot  be  removed 
in  an  add-lined  converter.  Though  all  thb  is  dementary  to-day, 
not  only  was  it  unknown,  indeed  unguessed,  at  the  time  of  the 
invention  of  the  Bessemer  process,  but  even  when,  nearly  a 
quarter  of  a  century  later,  a  young  English  metallurgical  chemist, 
Sidney  GQchrist  Thomas  (1850-1885),  offered  to  the  British  Iron 
ud  Steel  Institute  a  paper  dncribing  his  success  in  dephosphoriz- 
ing by  the  Bessemer  process 
with  a  basic-lined  converter 
and  a  basic  slag,  that  body 
rejected  it. 

85.  In  carrying  out  the  add 
Bessemer  process,  the  con- 
verter, preheated  to  about 
1200*  C.  by  burning  coke  in  it, 
is  turned  into  the  position 
shown  in  fig.  17,  and  the  charge 
Fic.  17. — ^Bessemer  Converter,  of  molten  pig  iron,  which 
turned  down  in  position  to  receive  sometimes  weighs  as  much 
and  discharge  the  molten  meuL     „  ,^  j^„,   j,  p^^^  ^^^^  ^ 

through  its  mouth.  The  converter  is  then  tumcQ  upright 
into  the  position  shown  in  fig.  16,  so  that  the  blast,  whidi  has 
been  let  on  just  before  this,  entering  through  the  great  number 
of  tuyere  holes  in  the  bottom,  forces  its  way  up  through  the 
relatively  shallow  layer  of  iron,  throwing  it  up  within  the  con- 
verter as  a  boiling  foam,  aofl  oxidizing  the  foreign  elements  ao 


rapidly  that  in  some  cases  their  tem<tval  is  complete  after  5 
minutes.  The  oxygen  ofthe  blast  havingbeen  thus  taken  up  by  the 
molten  metal,  its  nitrogen  issues  from  the  mouth  of  the  converter 
as  a  pale  spark-bearing  cone.  Under  normal  conditions  the  silicon 
oxidizes  first.  Later,  when  most  of  it  has  been  oxidized,  the 
carbon  b^;ins  to  oxidize  to  carbonic  oxide,  which  in  turn  bums 
to  carbonic  add  as  it  meets  the  outer  air  on  escaping  from  the 
mouth  of  the  converter,  and  generates  a  true  flame  which  grows 
bri|^t,  then  brilliant,  then  almost  blinding,  as  it  rushes  and  roais, 
then  "  drops,"  «*.«.  shortens  and  suddenly  grows  quiet  when  the 
last  of  the  carbon  has  burnt  away,  and  no  flame-forming  substance 
renuuns.  Thus  may  a  3o4on  diarge  of  cast  iron  be  converted 
into  sted  in  ten  minutes.^  It  is  by  the  appearance  of  the  flame 
that  the  operator  or  "  blower  "  knows  whoi  to  end  the  process* 
judging  by  its  brilliancy,  colour,  sound,  sparks,  smoke  anid  otha 
indications. 

86.  Rtcarburittng. — ^The  process  may  be  interrupted  as  soon 
as  the  carbon-content  has  fkUen  to  that  which  the  final  product 
is  to  have,  or  it  may  be  continued  till  neariy  the  whole  of  the 
carbon  has  been  burned  out,  and  then  the  needed  carbon  may 
be  added  by /' recarburizing."  The  former  of  these  ways  is 
followed  by  the  very  skilful  and  intelUgent  blowers  in  Sweden, 
who,  with  the  temperature  and  all  other  conditions  well  under 
control,  and  with  their  minds  set  on  the  quah'ty  rather  than  <» 
the  quantity  of  thdr  product,  can  thus  make  sted  of  any  desired 
carbon-content  from  o*io  to  1*35%.  But  even  with  all  their 
skill  and  care,  while  the  carbon-content  is  still  high  the  indications 
of  the  flame  are  not  so  decisive  as  to  justify  them  in  omitting  to 
test  the  steel  before  removing  it  from  the  converter,  as  a  check 
on  the  accuracy  of  thdr  btowing.  The  delay  which  this  test 
causes  is  so  unwelcome  that  in  all  other  countries  the  blower 
continues  the  blow  until  decarburization  is  nearly  complete,, 
because  of  the  very  great  accuracy  with  which  he  can  then  read 
the  indications  of  the  flame,  an  accuracy  which  leaves  little  to 
be  desired.  Then,  without  waiting  to  test  the  product,  hb 
"  recarburizes  "  it,  ije,  adds  enough  carbon  to  give  it  the  rontent 
desired,  and  then  immediately  pours  the  sted  into  a  great  day- 
lined  casting  ladle  by  turning  the  converter  over,  and  throu^ 
a  nozzle  in  the  bottom  of  this  ladle  pours  the  sted  into  its  ingot 
moulds.  In  making  very  low-carbon  sted  this  recarburizin^ 
proper  is  not  needed;  but  in  any  event  a  considerable  quantity 
of  manganese  must  be  added  unless  the  pig  iron  initially  contains 
much  of  that  metal,  in  order  to  remove  from  the  molten  sted 
the  oxygen  which  it  has  absorbed  from  the  blast,  lest  this  make 
it  redshort.  If  the  carbon-content  is  not  to  be  raised  materially, 
this  manganese  is  added  in  the  form  of  preheated  lumps  of 
"  ferro-manganese,"  which  contains  about  80%  of  manganese, 
5%  of  carbon  and  15%  of  iron,  with  a  little  siliron  and  other 
impurities.  If,  on  the  other  hand,  the  carbon-content  b  to  be 
raised,  then  carbon  and  manganese  are  usually  added  together 
in  the  form  of  a  manganiferous  molten  pig  iron,  called  spiegel- 
eisen,  i^,  **  mirror-iron,"  from  the  briUiancy  of  its  facets,  and 
usually  containing  somewhere  about  ia%  of  manganese  and 
4%  of  carbon,  though  the  proportion  between  thew  two  elements 
has  to  be  adjusted  so  as  to  introduce  the  desired  quantity  of 
each  into  the  molten  sted.  Part  of  the  carbon  of  this  spiegel- 
eisen  unites  with  the  oxygen  ocduded  in  the  molten  iron  to 
form  carbonic  oxide,  and  again  a  bri|^t  flame,  greenish  with 
manganese,  escapes  from  the  converter. 

87.  Darby's  Process, — ^Another  way  of  introducing  the  carbon 
is  Darby's  process  of  throwing  large  {paper  bags  filled  with 
anthracite,  coke  or  gas-carbon  bto  the  casting  ladle  as  the 
molten  steel  is  pouring  into  it.  The  steel  dissolves  the  carbon 
of  this  fud  even  more  quickly  than  water  would  dissolve  salt 
under  like  conditions. 

88.  Bessemer  and  i/MAef.— Bessemer  had  no  very  wide 
knowledge  of  metallurgy,  and  after  overcoming  many  stupendous 

'  The  length  of  the  blow  varies  very  neatly,  in  general  increasing 
with  the  proportion  of  silicon  and  with  the  fiat  of  charge.  Thus 
the  small  Swedish  charges  with  but  little  silicon  may  be  blown  in 
5  minutes,  but  for  a  ao-ton  charge  the  time  is  more  likely  to  reach 
or  exceed  10  minutes,  and  sonramcs  reaches  ao  minutes  or  even 
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difficulties  lie  was  greatly  embarrassed  by  the  brittleness  or 

'' redsbortncss "  of  his  steel,  which  he  did  not  know  how  to 

cure.   But  two  remedies  were  quickly  offered,  one  by  the  skilful 

Swede,  Goransson,  who  used  a  pig  iron  initially  rich  in  manganese 

and  stopped  his  blow  before  much  oxygen  had  been  taken  up; 

and  the  other  by  a  British  steel  maker,  Robert  Mushet,  who 

proposed  the  use  of  the  manganif  erous  cast  iron  called  ^iegeleisen, 

and  thereby  removed  the  only  remaining  serious  obstacle  to  the 

rapid  ^read  of  the  process. 

From  this  many  have  claimed  for  Mushet  a  part  almost  or  even 
quite  equal  to  Bessosier's  in  the  development  of  the  BesKner  pro- 
cess, even  calliii^  it  the  "  Bcaaemer-Muahct  pmceaa,"  Bttt  this 
•eema  most  imjust.  Mushet  had  no  such  esclusive  knowledge  of  the 
effects  of  manganese  that  he  alone  could  have  hd|)ed  Bessemer; 
and  even  if  nooody  had  then  proposed  the  use  of  »iegeletseo,  the 
devdopment  of  the  Swedish  Bessemer  practice  would  have  gone  on, 
and.  the  process  thus  established  and  its  value  and  great  economy 
thus  shown  in  Sweden,  it  would  have  been  only  a  question  of  time 
how  soon  somebody  would  have  proposed  the  addition  of  manganese. 
Mushet's  aid  was  certainly  valuable,  but  not  more  than  GOraniBon's, 
who.  beades  thus  offering  a  preventive  of  redshortness,  further 
helped  the  process  on  by  raising  its  temperature  by  the  simple 
expedient  oi  further  subdividing  the  blast,  thus  Increasing  the 
surface  of  contact  between  blast  and  metal,  and  thus  in  turn  hasten- 
ing the  oxidation.  The  two  great  essential  discoveries  were  first 
that  the  rapid  passage  of  air  through  molten  cast  iron  raised  its 
temperature  above  the  melting  point  of  low<arbon  steel,  or  as  it 
was  then  called  '*  malleable  iron,"  and  second  that  this  low<arbon 
steel,  which  Bessemer  was  the  first  to  make  in  important  quantities, 
was  in  fact  an  extraordinarily  valuable  substance  when  made  under 
proper  conditions. 

89.  Souru  of  Heai.—Tht  carbon  of  the  pig  iron,  bnzning  as  it 
does  only  to  carbonic  oxide  within  the  converter,  does  not  by 
itself  generate  a  temperature  high  enough  for  the  needs  of  the 
process.  The  oxidation  of  manganese  is  capable  of  generating 
a  very  high  temperature,  but  it  has  the  very  serious.disadvantage 
of  causing  such  thick  douds  of  smoky  oxide  of  manganese  as 
to  hide  the  flame  from  the  blower,  and  prevent  him  from 
xecognizing  the  ihoment  when  the  blow  should  be  ended.  Thus 
it  comes  about  that  the  temperature  is  regulated  primarily  by 
adjusting  the  quantity  of  silicon  in  the  pig  iron  treated,  i\% 
of  this  dement  usually  sufficing.  If  any  individual  blow  proves 
to  be  too  hot,  it  may  be  cooled  by  throwing  cold  "  scrap  "  sted 
such  as  the  waste  ends  of  rails  and  other  pieces,  into  the  converter, 
or  by  injecting  with  the  blast  a  little  steam,  which  is  decomposed 
by  the  iron  by  the  endothcrmic  reaction  HsO+Fe»2H+FeO. 
If  the  temperature  is  not  high  enough,  it  is  raised  by  managing 
the  blast  in  such  a  way  as  to  oxidize  some  of  the  Iron  Uselt 
permanently,  and  thu9  to  generate  much  heat. 
.  90.  The  basic  or  dephosphorizing  variety  of  the  Besstaier 
process,  called  in  Germany  the  *'  Thomas  "  process,  differs  from 
the  add  process  in  four  chief  pdnts:  (i)  that  its  slag  is  made 
very  basic  and  hence  dephosphorizing  by  adding  much  lime  to 
it;  (2)  that  the  lining  is  basic,  because  an  add  lining  would 
quiddy  be  destroyed  by  such  a  basic  slag;  (3)  that  the  process 
is  arrested  not  at  the  "  drop  of  the  flame  "  (§85)  but  at  a  pre- 
determined length  of  time  after  it;  and  (4)  that  phosphorus 
instead  of  silicon  is  the  chief  source  of  bait.  Let  us  consider 
these  in  turn. 

Qx.  The  ^gt  in  order  that  it  may  have  such  an  excess  of  base 
that  this  will  retain  the  phosphoric  aad  as  fast  as  it  is  famed 
by  the  oxidation  of  the  phosphorus  of  the  pig  iron,  and  prevent 
it  from  being  re-dboxidized  and  re-absorbed  by  the  iron,  should, 
according  to  von  £hrenwerth*s  rule  which  is  generally  followed, 
contain  enough  lime  to  form  approodmatdy  a  tetra-caldc  silicate, 
4CaO,SiOs  vnth  the  silica  which  results  from  the  oxidation  of 
the  silicon  of  the  pig  iron  and  tri-caldc  phosphate,  3CaO,PiOs, 
with  the  phosphoric  add  whidi  forms.  The  danger  of  this 
"  rephosphorization  "  is  greatest  at  the  end  of  the  blow,  when 
the  rccarbuiizing  additions  are  made.  This  lime  is  charged  in 
tl^  form  of  common  quicklime,  CaO,  resulting  from  the  caldna- 
tion  of  a  pure  limestone,  CaCC^  which  shoold  be  as  free  as 
possible  from  silica.  The  usual  composition  of  this  slag  is  iron 
oxide,  id  to  16%;  lime,  40  to  50%;  magnesia,  5%;  alica, 
6  to  9%;  phosphoric  add,  16  to  30%.  Its  phosphoric  add 
makes  it  so  valuable  as  a  fertilizer  that  it  is  a  most  important 


by-product  In  order  that  the  {Jiospbotic  add  nay  be  Ht 
more  fuUy  liberated  by  the  humic  add,  ftc,  d  tJie  earth,  a  H:ije 
silidous  sand  is  mixed  with  the  still  molten  dag  after  it  has  tittz. 
poured  off  from  the  molten  sted.  The  slag  is  toed  in 
with  no  further  prqnration,  save  very  fine  grindxqg. 

gi.  The  lining  of  the  amverter  is  made  of  90%  of  the 
of  lime  and  magnesia  which  rcsolts 
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(Ca,Mg)CQi,  at  a  very  hig^  temperatuze,  and  zo%  of 
freed  frmn  its  water  by  heating.  This  miatoie  naqr  be  1 
place,  or  baked  blodu  of  it  may  be  laid  iq>  like  a 
In  dther  case  such  a  lining  is  expensive,  and  has  bat  a 
in  few  works  mace  than  aoo  charges,  and  in 
thong^  the  silidous  lining  of  the  add  omtvcxter  lasts 
of  charges.    Hence,  for  the  bask  process,  spare 
be  provided,  so  that  there  may  always  be  some  of  1 
dther  while  standing  in  the  same  place 
in  HoOey*s  arrangement,  in' a  separate 
th£se  gigantic  vessels  are  removed  bodily. 

93.  Control  of  Ike  Basic  Bessemtr  Proceaj—thc 
the  greater  part  of  the  phd^honis  takes  place  after  tbe  carrot 
has  been  oridized  and  the  flame  has  consequently  "drap^: 
probably  because  the  lime,  which  is  charged  in  solid  bi=:T^ 
is  taken  op  by  the  slag  so  slowly  that  not  vntS  late  ir  zu' 
operation  does  the  slag  become  so  basic  as  to  be  xcteni:*^  d 
phosphoric  add.  Hence  in  making  sted  lidi  in  carbon  it  is  rx 
possible,  as  in  the  add  Bessemer  process,  to  end  the  open.'  z. 
as  soon  as  the  carbon  in  the  metal  has  fallen  to  the  point  Sk-^-:. 
but  it  b  necessary  to  remove  practically  afl  of  the  cazbcnL  :j>  ^ 
the  pho^horus,  and  then  "  recarburize,"  ue.  add  w^ir.  7 
carbon  the  sted  is  to  contain.  The  quantity  of  pbospkoris  3 
the  pig  iron  b  usually  known  accnratdy,  and  the  depiKiEf>bocsa> 
ti<m  takes  place  so  rcgulariy  that  the  quantity  of  air  wk:ci  z 
needs  can  be  foretold  dosdy.  The  blower  thcicfore  stops  '.ie 
process  when  he  has  blown  a  pccdelczmined  qoaadty  of  sr 
throu^  counting  from  the  drop  of  the  flame;  bat  as  a  chr^ 
on  hb  forecast  Iw  usually  tests  the  blown  metal  beiare  lear- 
burizing  iL 

94.  Source  ef  HeaL—SSBam  cannot  here  be  nsed  as  tbe  csif 
source  of  heat  as  It  b  in  the  add  Bessemer  process,  hecasse  k:c< 
of  the  heat  which  its  oiridation  generates  b  roiwiimfd  in  bea^'{ 
the  great  quantities  of  lime  needed  for  ncutraKrfng  the  resc-^^ 
silica.  Fortunatdy  the  phosphonis,  turned  from  a  o^se  irir  a 
blessing,  devdops  by  its  midatinn  the  needed  tarpaL-szz, 
thou^  the  fact  that  thb  requires  at  least  x-&>%  of  plnsf  ^—^ 
limits  the  use  of  the  process,  because  tbere  are  few  ores  v- ^ 
can  be  made  to  yidd  so  phosphoric  a  pig  irao.  Fmtber  :•:«'> 
tions  to  the. presence  of  silioon  are  that  the  resoltaai  s^Ia^x  :' 
corrodes  the  lining  of  the  converter,  (2)  makes  tbr  abg  irot*  a 
that  it  both  throws  much  of  the  charge  out  and  blocks  ar  'jx 
nose  of  the  converter,  and  (3)  leads  to  rcphoaplMrizatka.  Itec 
effects  are  so  serious  that  until  very  latdy  it  was  thnngV-  1:^ 
the  silicon  oould  not  safdy  be  much  in  excess  «f  i*^  £.- 
V««M»n^.  and  Richards,  following  the  plan  ontHmTd  by  F.r:r-- 

1879,  have  found  that  even  3%  of  silian 
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by  adding  iron  ore^  the  resultant  silica  b  made  into  a  f&.-j  s-^ 

and  if  thb  b  removedin  the  eariy  cool  part  of  the 

it  attacks  the  lining  of  the  converter  bat  sfi^oly. 

to  the  extent  of  z*8o%  b  desired  as  a  means  of 

resultant  sted  from  bdng  redshort,  sLe.  brittle  at  a  ved  cr  f«.-r'r 

heat.    The  pig  iron  should  be  as  nearly  free  as  y*******^  — 

sulphur,  because  the  removal  of  any  laxgt  qa»aidsj  at  .r. 

injurious  dement  In  the  pcoocas 

ezpenave. 


2. . 


95*  Ihe  cor  aubng  system 
shows  how,  when  the  scale  of  opefatioas  b 
the  Bessemer  process,  even  a  slight  whnplifiration 
saving  may  be  of  great  economic  impoctanoe. 

^iutever  be  the  form  into  which  the  sted  b  to  be 
in  genoal  first  be  poured  fnmi  the  nrwfmer  iibmiiui 
b  made  into  a  large  day-lined  hdle,  and 
pynunidal  ingots.    To  ones  them  to  a 
rolling,  these  ingots  most  be  set  in  heating 
(f  I2<).  and  this  shoold  be  done  as  soon  as 
cast,  both  to  lessen  the  loss  of  their 
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far  the  next  toooeeAag  tot  of  insoti,  a  matter  of  great  importance, 
because  the  chai]ges  01  steel  foUow  each  other  at  such  very  briei 
intenrals.    A  pair  of  working  converters  has  made  4958  charges 
of  10  tons  eacn,  or  a  total  oT  50,547  tons,  in  one  month,  or  at  an 
average  rate  of  a  charge  every  seven  minutes  and  twenty-four  seconds 
throughout  every  working  day.    It  b  this  extraordinarv  rapidity 
that  maloes  the  process  so  economical  and  determines  the  way  in 
which  its  details  must  be  carried  out.    Moreover,  since  the  mould 
acts  as  a  covering  to  retard  the  loss  of  heat,  it  should  not  be  removed 
from  the  ingot  until  just  before  the  latter  is  to  be  placed  in  its 
soaldng  furnace.    Thne  conditions  are  fulfilled  by  the  car  casting 
system  of  F.  W.  Wood,  of  Sparrows  Point,  Md.,  in  which  the  moulds, 
while  receiving  the  steel,  stand  on  a  train  of  cars,  which  are  im- 
mediately run  to  the  side  ol  the  soaking  furnace.    Here,  as  soon 
as  the  ingots  have  so  far  solidified  that  they  can  be  lifted  without 
breaking,  their  moulds  are  removed  and  set  on  an  adjoining  train 
of  cars,  and  the  ingots  are  chai^ged  directly  into  the  soanng  furnace. 
The  mould-train  now  carries  its  empty  moulds  to  a  ooofing  yard, 
and,  as  soon  as  they  are  cool  enough  to  be  used  again,  canies  them 
back  to  the  neighbourhood  of  the  converters  to  receive  a  new  lot 
of  steel.    In  this  system  there  is  for  each  ingot  and  each  mould 
only  one  handling  in  which  it  is  moved  as  a  separate  unit,  the  mould 
from  one  train  to  the  other,  the  ingot  from  its  train  into  the  furnace. 
In  the  other  movements,  all  the  moulds  and  ingots  of  a  given  charge 
of  steel  are  grouped  as  a  train,  which  is  moved  as  a  umt  by  a  loro^ 
motive.  The  diiiiculty  in  the  way  of  this  system  was  that,  in  pouring 
the  steel  from  ladle  to  mould,  more  or  less  of  itoccasionally  spatters, 
and   these  spatterings,  if  they  strike  the  rails  or  the  running 
gear  of  the  cars,  obstruct  and  Toul  them,  preventing  the  movement 
of  the  train,  because  the  solidiilcd  steel  is  extremely  tenacious.    But 
this  cannot  be  tolerated,  because  the  economy  of  the  process  requires 
extreme  promptness  in  each  of  its  steps.   On  account  of  this  difficulty 
the  moulds  formerly  stood,  not  on  cars,  but  directly  on  the  floor  <H 
a  castinff  pit  while  receiving  the  molten  steel.    When  the  ingots  had 
so  far  solidified  that  they  could  be  liandlcd,  the  moulds  were  removed 
and  set  on  the  floor  to  cool,  the  ingots  were  set  on  a  car  and  carried 
to  the  soaldng  furnace,  and  the  moulds  were  then  replaced  in  the 
casting  pit.    tiere  each  mould  and  each  ingot  was  handled  as  a 
separate  unit  twice,  instead  of  only  once  as  in  the  car  casting  system ; 
t  he  ingots  radiated  away  great  quantities  of  heat  in  passing  naked 
from  the  converting  null  to  the  soaldng  furnaces,  and  the  heat 
which  they  and  the  moulds  radiated  while  in  the  converting  mill 
was  not  only  wasted,  but  made  this  mill,  opcn«doored  as  it  was, 
so  intolerably  hot,  that  the  cost  of  labour  there  was  materially  in- 
creased.   Mr  Wood  met  this  difficulty  by  the  simple  device  of  so 
shaping  the  cars  that  they  completely  protect  both  their  own 
running  gear  and  the  track  from  all  possible  spattering,  a  device 
which,  simple  as  it  is,  has  materially  lessened  the  cott  ot  the  steel 
»nd  greatly  increased  the  production.    How  great  the  increase  has 
been,  from  this  and  many  other  causes,  u  shown  in  Table  III* 

Table  lll.—Maximum  Production  of  Intfds  by  a  Pair  ^ 
Amorican  Conttrlers. 

Gnm  Tons  per  Week. 
1870   .■••■••  354 

iffo ;  M3i 

1889    .       .       .       .       .       .       .  8,549 

1899  (average  for  a  month)    .       «  ii|3^ 

1903    . 15.704 

rhus  in  thirty-three  years  the  rate  of  production  per  pair  of  vessels 
ncrcased  more  than  sixty-fold.  The  production  of  European 
iicsacmer  works  is  very  much  less  than  that  of  American.  Indeed, 
he  whole  German  production  of  acid  Bessemer  steel  in  1899  was 
It  a  rate  but  slightly  greater  than  that  here  given  for  one  |>air  of 
\merican  converters;  and  three  pairs,  if  this  rate  were  continued, 
vould  make  almost  exactly  as  much  steel  as  all  the  sixty-five  active 
British  Bessemer  converters,  add  and  baMC  together,  made  In  1899. 

06.  Rangt  in  Siu  of  Converters,— 'In  the  Bessemer  process,  and 
nJeed  in  most  high-temperature  processes,  to  operate  on  a  large 
cale  has,  in  addition  to  the  usual  economies  whicn  it  offers  in  other 
ndustries,  a  special  one,  arising  from  the  fact  that  from  a  large 
lot  furnace  or  hot  mass  in  general  a  very  much  smaller  proportion 
»f  its  heat  dissipates  through  radiation  and  like  causes  than  from  a 
mailer  body,  just  as  a  thin  red-hot  wire  cools  in  the  air  much  faster 
han  a  thick  bar  equally  hot.  Hence  the  progressive  increase  which 
las  occurred  in  the  size  of  converters,  until  now  some  of  them  can 
rrat  a  30-too  charge,  is  not  surprising.  But,  on  the  other  hand, 
rhcn  only  a  relatively  small  quantity  of  a  special  kind  of  steel  is 
ceded,  very  much  smaller  charges,  in  some  cases  weighing  even  leas 
ha  a  half  a  ton,  have  been  treated  with  technical  success. 

97.  The  Bessemer  Proceu  for  making  Steel  Castings. — ^This  has 
een  particularly  true  in  the  manufacture  of  steel  castings,  i.e, 
bjecta  usually  01  more  or  less  intricate  shape,  which  are  cast  initially 
I  the  form  in  which  they  are  to  be  used,  instead  of  being  forged  or 
>tlcd  to  that  form  from  steel  cast  originally  in  ingots.  For  making 
istings,  especially  those  which  are  so  thin  and  intricate  that,  in 
rder  that  tne  molten  steel  may  remain  molten  long  enough  to  run 
ito  the  thin  parts  of  the  mould,  it  must  be  heated  initially  very  far 
iTOVc  its  Boelting-point,  the  Bessemer  process  has  a  very  great 


advanUge  in  that  it  can  develop  a  much  higher  temperature  than  is 
attainable  in  either  of  its  competitors,  the  crucible  and  the  open- 
hearth  processes.  Indeed,  no  limit  has  yet  been  found  to  the 
temperature  which  can  be  reached,  if  matters  are  so  arranged  that 
not  only  the  carbon  and  silicon  of  the  pig  iron,  but  also  a  considerabks 
part  of  the  metallic  iron  which  is  the  iron  itself,  are  oxidized  by  the 
blast;  or  if,  as  in  the  Walrand-Legenisel  modificarion,  after  the 
combustion  of  the  initial  carbon  and  silicon  of  the  pig  iron  has  already 
raised  the  charee  to  a  very  high  temperature,  a  still  further  rise  of 
temperature  is  brought  about  By  adding  more  silicon  in  the  form  of 
ferro-stlicon,  and  oxidizing  it  by  further  blowing.  But  in  the 
crucible  and  the  open-hearth  processes  the  temperature  attainable 
is  limited  by  the  danger  of  meitii^  the  furnace  itself,  both  because 
some  essential  parts  ol  it,  which,  unfortunately,  are  of  a  destructible 
shape,  are  placed  most  unfavourably  in  that  they  are  surrounded 
by  the  heat  on  all  sides,  and  because  the  furnace  is  necessarily 
hotter  than  the  steel  made  within  it.  But  no  part  of  the  B«Kmer 
converter  b  of  a  shape  earily  affected  by  the  heat,  no  part  dl  it  is 
exposed  to  the  heat  on  more  than  one  side,  and  the  converter  itself 
is  necessarily  cooler  than  the  metal  within  it,  because  the  heat  is 
generated  within  the  meul  itself  by  the  combusrion  of  its  rilicon  and 
other  calorific  elements.  In  it  the  steel  heats  the  converter,  whereas 
in  the  open-hearth  and  crucible  processes  the  fUmaoe  heats  the  steel. 

98.  The  optn-keartk  process  consists  in  making  molten  steel 
out  of  pig  or  cast  iron  and  "  scrap,"  i^.  waste  pieces  of  steel 
and  iron  melted  together  on  the  "  open  hearth,"  «.e.  the  un- 
covered basin-like  bottom  of  a  reverberatory  furnace,  under 
conditions  of  which  fig.  x8  may  give  a  general  idea.    Tlie  $on- 


Fig.  18.— Open-Hearth  Process. 
Half  Section  showing  condition         Half  Section  showing  condition 
of  charge  when   Unling  very      of  charge  when  boiling  violently 
gently.  during  orring. 

version  of  cast  iron  into  sted,  of  course,  consists  in  lessening  its 
content  of  the  several  foreign  elements,  carbon,  silicon,  phos- 
phoTiis,  &c  The  open-hearth  process  does  this  by  two  distinct 
steps:  (i)  by  oxidldng  and  removing  these  elements  by  means 
of  the  flame  of  the  furnace,  usually  aided  by  the  oxygen  of 
light  charges  of  iron  ore,  and  (2)  by  diluting  them  with  scrap 
steel  or  its  equivalent.  The  "pig  and  ore"  or  "Siemens" 
variety  of  the  process  works  chiefly  by  oxidation,  tbe  "  pig 
and  scrap  "  or  "  Siemens-Martin  "  variety  chiefly  by  dUution, 
sometimes  indeed  by  extreme  dilution,  as  when  10  parts  of 
cast  iron  are  diluted  with  90  parts  of  scrap.  Both  varieties 
may  be  carried  out  in  the  basic  and  dephosphorizing  way, 
i.e.  in  presence  of  a  basic  slag  and  in  a  basic-  or  neutral-lined 
furnace;  or  in  the  acid  and  undephosphorizing  way,  in  presence 
of  an  add,  ijc.  silidous  slag,  and  in  a  furnace  witix  a  silidous 
lining.  . 

The  charge  nay  1^  melted  down  on  the  "  open  hearth  " 
itself,  or,  as  in  the  more  advanced  practice,  the  pig  iron  may 
be  biought  in  the  molten  state  from  the  blast  furnace  in  which 
it  is  made.  Then  the  fumaceman,  controlling  the  decarburiza- 
tion  and  purification  of  the  molten  charge  by  his  examination 
of  test  ingots  taken  from  time  to  time,  gradtially  oxidizes  and 
so  removes  the  foreign  elements,  and  thus  brings  the  metal 
simultaneously  to  approximately  the  composition  needed 
and  to  a  temperature  far  enough  above  its  present  melting- 
point  to  permit  of  its  being  cast  into  ingots  or  other  castings. 
He  then  pours  or  taps  the  molten  charge  from  the  furnace  into 
a  large  day-lined  casting  ladle,  giving  it  the  final  additions 
of  manganese,  usually  with  carbon  and  often  with  silicon, 
needed  to  give  it  exactly  the  desired  composition.  He  then 
casts  it  into  its  final  form  through  a  nozzle  in  the  bottom  of  the 
casting  ladle,  as  in  the  Bessemer  process. 

The  oxidation  of  the  fordgn  elements  must  be  very  slow, 
lest  the  effervescence  due  to  the  escape  of  carbonic  oxide  from 
the  carbon  of  the  metal  throw  the  charge  out  of  the  doors  and 
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t  be  tbiUow  in  older 
[run  »  ilron^y  wilb 

thaugh  ihcTC  is  thr  furtlier  differcDcc  diil  Id  the  opcD-heinh 
proco}  the  Irmnftfcr  oi  hat  Irom  flune  to  diuge  tlirDUf[h  the 
interveDing  Uycr  of  ibg  ia  Dccauniy  iJow,  wbere*fl  ui  the 
BeaemcT  piocea  the  hut,  genented  u  it  it  in  and  br  the 
meuUic  Iwtb  itHU,  niiei  the  tempenture  very  npidly.  Tlie 
(loHDBs  of  this  iiK  ot  the  tempenture  csinpcU  u>  to  make 
the  rcmovil  of  the  cirbon  lion  (or  i  veiy  staple  leuDD.  Thai 
lemovil  ptogrcstively  nisei  the  meltEtag-pDint  of  the  meul, 
after  tine  As  of  £g.  I,  i.i.  oaka  the  charge  more  and  more 
[nhaible;  and  this  progretaive  rise  of  the  melling-poinl  of  Ibe 
charge  muat  not  be  allowed  to  ouinin  the  actual  lue  of  temper*- 
t ore.  or  in  other  words  Lhe  charge  muat  alwayibe  kepi  motten, 
because  once  ulidified  ii  [iveiy  hard  torcmelt.   Thui  the  nece*- 

conpel  ui  to  make  the  removal  of  the  carbon  alow,  even  if  Ihii 
slowneu  were  not  already  forctd  on  ua  by  the  danger  of  having 
(be  charge  froth  so  much  as  lo  run  out  of  tbe  furnace. 

The  general  plan  of  (he  open-htanh  process  was  certainly 
connived  by  Jotiih  Marshall  Heath  in  iS(j,  if  not  indeed 
by  Rbumur  io  T711,  but  For  lack  of  a  furnace  in  which  a  high 
enough  temperature  could  be  generated  il  could  not  be  earned 
out  until  Ibe  development  of  the  Siemens  regenerative  gas 
lumaci  about  i£6o.  It  was  in  large  part  Ihtoogh  Ihe^fiorts 
of  Le  Chatclier  that  this  process,  so  long  conceived,  wt>  at 
lial,  in  1S64,  put  into  actual  ute  by  the  bnthcn  Mattin,  of 
Sireuil  in  France. 

9f.  Sitmnu  Opn-Hmrth  FiinHiu.— Tbe«  (uraaat  ace  oiuaUy 

the  Tollen  M  ihowR  in  Ag.  21.  In  this  working  chamber,  a  loog 
quabHrylmdrical  vmel  of  bnckwork.  heated  by  burning  within  it 
pre-beated  [u  with  pre-heated  air.  the  charge  is  mehed  SAd  broue hi 

ent  pUne*.    The  unbrolcni  arrows 


!^owihl 


mined  by  tlie  position  i 
fAring  chamijcrs.     lo 


^^"ivn  ddlect  the 


The  air 

"1^  K'".''lnlbe 


end  therrioR  readily  transfer  to  them  the  heal  which  they  have  as 
mdil/  sucked  out  of  the  escaping  producti  of'C&mba&ian  in  ehe 
kail  preeedinB  phue.    The  eai  ami  ait  thus  separately  pre-bealcd 

Ihrough  the  upultci  (Bi.  ]i),  and  6cBt  mis  at  tbe  nwuenl  of  entering 
the  working  chamber  lliri^uBh  the  porta  L  add  L'  (fig.  19).    As  they 

hiEfaer  temperature  thin  if  ihcy  had  beu  cM  before  burning,'  and 
they  rorm  an  cnormoua  flame,  which  fills  the  great  working  chamber. 
The  products  of  combusiiun  aie  lucked  by  tie  pull  of  the  chimney 
through  the  farther  or  righl.hand  end  of  this  chamlKT,  out  throuen 

upper  part  of  the  loowly-piled  masses  of  bnckwoik  within  them, 
and  thtocc  past  the  valve,  k  and  K'  to  the  chimney-flue  O.  During 
d  ait  have  been  mlhdriwing  "■ — 


fiw 


in  Ibe 


ight.hsAd 


_.  „hichhave thus tieencoolinfldowB, 
of  combustioa  have  been  depofiting 
'  rralors.  which  have  thus  be^ 

Lnd  K'  90*  into  the  poiit»iis 


Dujh  the  right-hand  uptakes  and  pons  into  the  workinc  cfian 
eie  ai  before  they  mil.  bum  and  hear  lhe  charge.  Thence 
:  aiKked  out  by  tbe  cUmney-draught  through  the  icll-h»«d  p 


down  Ihrm^  tbe  uptakes  and  i^enerators.  I 

healing  the  loose  mass  of  "  leievctiior  "  _.._ 

enpe  by  tix  chimney-Aue  O.    After  another  lUrtj 


.B  thmofh  Uptnhe.  Sb(ncbi 


If  'i^'^^i 


y.  N!°Hvdiaukcylia 

O,    Floe  leKlii«'to 
P.   Slsg  poekeu. 


tuc  o(  biiclcwaik  Ibc  hat  of 
I.  and  in  tbe  [oUowinf  ptmm  m 

:» vbUe  tbe  etber  u  mtorini  It. 

be  tutiu  voriuDf  cbftmber  b  codikcia 
pom  L  md  L'  by  dkub  cif  th 
CuDpben-i "^■-' 
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u  ttorincne 


CuDpbdlt  mtem,  which  u  here  ■hown.  The  luiilacc,  rnlins  on 
the  roUen  H,  It  tilled  by  Ilie  hydnulk  cylinder  N,  The  tUf- 
pockeu  F  Ifif,  »}.  below  the  upiaiiet,  are  prsvidid  \<i  caicb  ihi 
cutt  curicd  out  ta  the  Ctinuce  prDper  by  t-V  oupiiiE  pmluctft  oi 
cofflbuiIiiHi.  lot  it  enter  and  chofce  the  ncnEniDn.  Wrllnun'i 
tiltidif  famncE  roUt  od  a  filed  racit  iiutad  ol  on  ralleim.  By  lus 
chaxiinc  lyiteni  a  char^  of  ai  aduch  ■■  £liy  tani  »  quickly  miro- 
dixd  The  meul  it  packed  by  uiuldlkd  bbourrn  in  iron  box«, 
R  (fif.  3i),  BtaBdiac  00  eart  in  the  ttock-wd-  A  loconuiive 
camn  a  train  of  these  can  id  the  Inck  ninnuig  bnide  a  long  line 


byLo 


'piia  the  niei 


.  ii  Dwk.    The  lenith  tji 

n  ol  pic  uicd.    Tliu  la  the 


lh< 


-  „™aSiS 

rvitably  burnt  oat  in  mdlLu  the 
■  ■  uiL>percaKiiif  tentpcTaturei  aadhere 
t  6  boun.  In  ume  Britiih  and  Swediih 
»B),  on  Ibe  olbei  hand,  little  or  no  icfap 
-al  of  the  larie  quantity  ol  carbon,  nlicon 


tbc  durge,  and  pif 

to  HipfJy  Ihc  carbon 

:harEC  and  hr^noE  it  up  10  a 

pigaXn'V-Scli^!! 

photpbonii  proloiigi  . ^ ._  .,  

liar  in  ih«  United  bcatet  it  to  ute  about  equal  parlf  of  pin  and 
the  iniial  lenath  g(  A  chaiie  it  about  ill  iTaurv. 


tfmperature;  and  the  purincatiDi 
Che  oxygen  of  the  large  lubpt  <d 
ia  oiirniriy  tlov.  bnuie  the  on 


hrl^ 


hnoth 

■  hSd  back,  firtt  by 

tilicon  and  photphop-.,  ._ , 

y  ilowneia  of  their  removal-   The  gangue 
Lntity  of  ilaf,  which  lepanlct  the  mrlal 

■  •■-  ■ — 1.  and  thui  dclayi  the  Hk  of 
"  ornng,"  i-t.  by  itieana  of 

nl  fc  fed  in  \rry  ilowly  lot 

— - ,- — -,  - —  .«9UK  the  ructvin  by  which 

Ihi  carbon  o(  the  metal,  Ft,0.+C-2FeO+C6,  ilicif 

meting  on  the  carbon  of  the  metal,  gcneram  caibonic 
tlag  becomet  cool,  vii 


i.'"^h<ii  t'h^Kl^ 


}^."^1.'^J1 


the  greater  coat  of  pif  and  tcnp  free  eiKugh  from  phoapboiut 
V  uKd  in  the  undcphotf  bccliina  acid  proccu. 

rim   fpttial  ."WKi    af  llu-  epa-JMrlk    fnais.    the 


i^bccliina  add  proccu. 

Bcnrand-Thicl.  the  Talbot  and  the  " 
uid  Thiel      ■'■      ■-  -  --  -  -'- 


•  metallic  numei  coaince.  and  the ,, 

ane  and  the  carbon  of  the  other  it  Llierefoce  extmaely  la^^d 
ougliotit  tbeir  dcplb.  whereat  In  comnon  pis- 
' ' '  -V  bntTof 


.    Tbe  oxygenated  n 


ngitaK    hlo 

iy  ancf  tendency  tc 

■1  it  prepared  by  nwllii 


«i  diluted  with 

VII  h  the  Kameana  with  ma  on  at  It  uet  in  ■  tun  molten  layer 
.  the  hearth  of  a  large  open-hearth  funuce;  the  thinnett  of  the 
^er  haneni  ihe  oudaiion,  and  the  Itrge  liie  of  Ibe  funuce  permits 
n^erablc  frothing.    But  the  onygcmiled  metal  might  be  prepaied 

To  enlarge  the  Kale  of  operationt  maket  strongly  for  economy 


r  atecl.  deli^Tred  at  relatively  long  intervali. 
,  the  subtequent  opentioas  of  soaking  ai 
nal  thape.  than  smaller  loti  ddivtrHTai 
,cet  this  diOcultv  Mr  B.  Talbot  carries  on 


teet  thus  drawn 

thupbnhaatl 

in  cemmDaopen-beaith  piocedt 
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lias  it  lemporarily  rich  in 


a  reiatiwly  low  teniQcralure,  say  noc 


iir.ij7"°s'e°p 


cedure,  tllhouch  the  Icoipcr 

at  the  end  o(  tie  melting  dov...  „,.,.., , 

by  the  tempofwy  acidity  of  the  slat,  as  just  eipUioed.  At  Ihe 
C^megle  siorki  Mr  Msaell  gels  the  two  depboipboriiing  condiiiont, 
knr  tenpentuie  and  basieiiy  of  slag,  nrly  in  the  procett,  by  pour- 
'—  ■■it  molten  but  lelalively  cool  east  inn  upon  a  layer  of  pre-heainl 
and  Irm  oiid*  on  tbe  bottom  of  the  open-hearth  furnace. 


inf  hianoltBibut 

The  lima  and  iron  oiude  melt.  and.  io  paating  up  ihroufh  the 
lying  metalf  thciroQoilde  very  rapidly  oaiditcs  its  pbotphonus 
thut  dngt  It  Into  the  tlu  at  phosphoric  acid.  The  ebullition  f  r 
the  formation  of  carbonic  oxide  pufft  up  Ihe  resultant  phosphc 


removlag  the  phe^iboiut  permanently  Imm  dawn  of  being  later 
deoiddiaed  and  returned  to  the  steel,  and  partly  freeloi  Ibe  bath  of 
metal  from  the  heal-insulatinf  bUnket,  of  slag.    Yet  fi    "       ' 


le  dMpiexproaij  the  < 


pnvertcr  and  a  base  opeo-bearth  fun 
le  nlicon  and  part  of  the  carbon  are 
le  rest  of  tbe  carbon  and  the  pho^bi 
le  metal  it  brought  accurately  10  1 
M.   The  adi«niage  oi 


e.  locally 
of  the  cast  iron  into 

£niihed  in  the  open- 
it  this  procett  an  acid 
r  used.    In  the  former 

:  removed  slowly,  and 
per  temperature  and 

" t. 


why  the  lu.^ 

renovet  no  lulphur:  and  the  reason  why  the  tilicon-cc 
be  constani  Is  that.  beeauK  tilicon  i>  here  the  chief  aovne  di  ptai. 
varittiont  in  its  content  cause  corresponding  varialioot  in  lis; 
temperature,  a  mott  harmful  thing  because  it  is  essential  to  Ibe 
good  quality  ol  tbe  Heel  that  it  ahall  be  Gnishtd  and  cast  al  ibe 
proper  temperature.  It  it  true  that  Ihe  use  of  the  "  miaer  "  (f  77) 
lessens  these  variations,  and  that  there  are  convenient  wayi  of 
mitiDIing  their  effects.     Neveribelets,  tbeir  harm  is  not  com- 

conwtcr  and  finiibed  on  the  open-hrtrth.  then  Ibere  it  no  need 
of  regulating  the  temperature  in  the  converter  cinaely,  and  variatkng 
in  the  tiUctuKonlenl  of  the  pig  Iron  thus  become  ahnost  harmlna 
i-.i: — ,pra.    In  the  bade  open-hearth  procett,  on  tbe  other  hand, 


entiat  part  of  Ibe  procett.  .The 
cause  the  removal  of  this  efement 
1  (be  silicon  of  the  pig  Iron  it 

regards  Ihe  open-hetrth 


removal  of  the  pbstpborvs,  so  « 
tulphur-ccinttnt  should  be  tmtll.  b 
is  both  slow  and  difficult.  But 
removed  by  a  preliminary  Irratmei 

ill  pretence  In  Ibe  m  iron  it  har . 

procest-     Hence  the  blast  furnace  procesi 

hampering  need  of  codtrDllinf  accuiately  1  _.. 

be  much  more  eflectively  guItEcd  to  at  to  prevent  tbe  lulphur  from 

Lookmf  al  the  di^ilex  process  In  another  wav,  Ihe  preliminary 
dedlicidizmg  in  the  Bestemer  converter  should  cenainly  be  an 

in  the  converter  than  in  the  niaer  remauis  to  be  teen, 

ley  Id  llw  cmmfifi'Dii  frxtii  bars  of  wrought  ina  about 
}  In.  tfakk  in  caiburiied  and  >o  convnied  Inia  bigb  carbon 
"blittei  iteel,"   by  tacMla|tbem  In  CDatact  with  charcod  In 
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a  closed  chamber  to  about  looo*  C.  (183  a"  F.)  for  from  8  to  iz 
days.  Low-carbon  steel  might  thus  be  converted  into  high- 
carbon  steel,  but  this  is  not  customary.  The  carbon  dissolves 
in  the  hot  but  distinctly  solid  7-iron  (compare  fig.  x)  as  salt 
dissolves  in  water,  and  works  Its  way  towards  the  centre  of  the. 
bar  by  diffusion.  When  the  mass  is  cooled,  the  carbon  changes 
over  into  the  condition  of  cementite  as  usual,  partly  inter- 
stratified  with  ferrite  in  the  form  of  pearlite,  partly  in  the  form 
of  envelopes  enclosing  kemelf  of  this  pearlite  (see  Alloys, 
PI.  fig.  13).  Where  the  carbon,  in  thus  diffusing  inwards,  meets 
particles  of  the  slag,  a  basic  ferrous  siliotte  which  is  alwa^ 
present  in  wrought  iron,  it  forms  carbonic  oxide,  FeO+C" 
Fe+CO,  which  puffs  the  pliant  metal  up  and  forms  blisters. 
Hence  the  name  "  blister  steel."  It  was  formerly  sheared  to 
short  lengths  and  formed  into  piles,  which  were  then  rolled 
out,  perhaps  to  be  resheared  and  reroUed  into  bars,  known 
as  "  single  shear  "  or  "  double  shear  "  steel  according  to  the 
number  of  sheaiings.  But  now  the  chief  use  for  blister  steel 
is  for  remelting  in  the  crucible  process,  yielding  a  product  whidi 
is  asserted  so  positively,  so  universally  and  by  sudi  com- 
petent witnesses  to  be  not  only  better  but  very  mudi  bettv 
than  that  made  from  any  other  materia],  that  we  must  believe 
that  it  is  so,  though  no  clear  reason  can  yet  be  given  why  it 
should  be.  For  long  all  the  best  high-carbon  steel  was  made 
by  remelting  this  blister  steel  in  crucibles  ({  xo6),  but  in  the 
lut  few  years  the  electric  processes  have  begun  to  make  this 
steel  (S  108). 

X04.  Case  Hardening. — ^The  many  steel  objects  which  need 
an  extremely  hard  outer  surface  but  a  softer  and  more  malleable 
interior  may  be  carburized  superficially  by  heating  them  in 
contact  with  charcoal  or  other  carbonaceous  matter,  for  instance 
for  between  5  and  48  hours  at  a  temperature  of  800*  to  900°  C. 
This  is  known  as  *'  case  hardening."  After  this  carbttridng 
these  objects  are  usually  hardened  by  quenching  in  cold  water 
(see  S  28). 

105.  Deep  Carburixing;  Harvey  and  Krupp  Processes. — 
Much  of  the  heavy  side  armour  of  war-vessels  (see  AsicouR- 
Plate)  is  made  of  nickel  steel  initially  containing  so  little  carbon 
that  it  cannot  be  hardened,  i.e.  that  it  remains  very  ductile 
even  after  sudden  cooling.  The  impact  face  of  these  plates 
is  given  the  intense  hardness  needed  by  being  converted  into 
high-carbon  steel,  and  then  hardened  by  sudden  cooling.  The 
impact  face  is  thus  carburized  to  a  depth  of  about  x^  in.  by 
being  held  at  a  temperature  of  xio6"  for  about  a  week,  pressed 
strongly  against  a  bed  of  charcoal  (Harvey  process).  The  plate 
is  then  by  Krupp's  process  heated  so  that  its  impact  face  is 
above  while  its  rear  is  below  the  hardening  temperature,  and 
the  whole  is  then  cooled  suddenly  with  sprays  of  cold  water. 
Under  these  conditions  the  hardness,  which  b  very  extreme 
at  the  impact  face,  shades  off  toward  the  back,  till  at  about 
quarter  way  from  face  to  back  all  hardening  ceases,  and  the  rest  of 
the  plate  is  in  a  very  strong,  shock-resisting  state.  Thanks 
to  the  glass-hardness  of  this  face,  the  projectile  is  arrested 
so  abruptly  that  it  is  shattered,  and  its  energy  is  delivered 
piecemeal  by  its  fragments;  but  as  the  face  is  integrally  imited 
with  the  unhardened,  ductile  and  slightly  yielding  interior  and 
back,  the  plate,  even  if  it  is  locally  bent  backwards  somewhat 
by  the  blow,  neither  cracks  nor  flakes. 

X06.  The  crucihie  process  consists  essentially  in  melting  one 
or  another  variety  of  iron  or  steel  in  small  8o-Ib.  charges  in 
dosed  crudbles,  and  then  casting  it  into  ingots  or  other  castings, 
though  in  addition  the  metal  while  melting  may  be  carburized. 
Its  chief,  indeed  almost  its  sole  use,  is  for  making  tool  steel, 
the  best  kinds  of  spring  sted  and  other  veiy  excellent  kinds 
of  high-carbon  and  alloy  steeL  After  the  charge  has  been  fuHy 
melted,  it  is  hdd  in  the  molten  state  from  30  to  60  minutes. 
This  enables  it  to  take  up  enough  silicon  from  the  walls  of  the 
crudble  to  prevent  the  evolution  of  gas  during  solidification, 
and  the  consequent  formation  of  blowholes  or  internal  gas 
bubbles.  In  Great  Britain  the  charge  usually  consists  of  blister 
steel,  and  is  therefore  high  in  carbon,  so  that  the  crudble 
process  has  very  little  to  do  except  to  melt  the  charge.    In  the 


United  States  the  duuge  usually  nwMWta  chxe^T  of  wtoc^ 
iron,  and  in  melting  in  the  crocfljle  it  is  carfauxiced  by  nrr-f 
with  it  dther  charcoal  or  "  washed  metal,"  a  Yciy  p«re  aas, 
iron  made  by  the  Bdl-Knq)p  process  ({  X07). 

Gimpared  with  the  Bessemer  procos,  whidi  cocveits  a  <i^r^ 
of  even  as  much  as  20  tons  of  (Mg  iron  into  sted  m  a  few  wasjr. 
and  the  open-hearth  process  which  easily  treats  cfaaxges  of  7j  :=.: 
the  crudble  proceas  is,  of  oourae,  a  most  ezpenm««  oae,  wofi  ..* 
little  8o-lb  charges,  mdted  with  great  consumptioo  of  fud  bea .« 
the  heat  u  kep^  away  front  the  metal  by  the  waDs  of  the  crcc . «. 
themsdves  excellent  heat  insulators.  But  it  survii.-cs  siBpl>  :«- 
cause  crudble  steel  is  very  much  better  than  dther  ITrMf  iufi  or  apr-:^ 
hearth  sted.  This  in  turn  is  in  part  because  of  the  ncster  car: 
which  can  be  used  in  making  these  small  lots,  but  pntbafaly  ic  r3r^' 
part  because^tbe  crudble  process  exdudcs  the  atmo^Actic  mtro.'  -. 
which  injures  the  metal,  and  becauae  it  gives  a  good  opporrvfcr;  -r 
the  suspended  slag  and  iron  oxide  to  rise  to  the  surface.  TittHw-*«- 
tnan  developed  the  crucible  process  in  1740,  the  only  kiad*  of  >.<. 
of  commercud  importance  were  blister  sted  made  by  cafbsnr-^ 
wrought  iron  without  fusion,  and  others  wfaidi  tike  it  mux.  pz^- 


injured  by  the  presence  of  particles  of  slag.    Hantsmaa  shoved  t^^: 
the  mere  act  01  fredng  these  8lag-beariii|r  steds  from  their  db{  t 
mdting  them  in  doted  crucibles  neatly  improved  them.    It  is  tr.- 
that  Reaumur  in  173a  described  nb  metboa  of  making  aulteB  r  <S 
in  crudbles,  and  that  the  Hindus  have  for  centuries  oooe  tins  :=  1 
small  scale,  though  they  let  the  molten  sted  resolidify  ia  tiK  1 
Nevertheless,  it  is  to  Huntsman  that  the  wodd  is  i 
indebted  for  the  crudble  process.    He  could  make  ooly 


sted,  because  he  cooU  not  develop  within  his  dosed 

low- 


temperature  needed  for  mdting 
process  remained  the  only  one  bjr  which  slaglcis  sted  coe^i  '^ 
nuule.  till  Bessemer,  by  nts  astonishing  taventiaa,  daacovcrri  .* 
once  low-carbon  sted  and  a  process  for  making  boch  it  and  k.^:- 
carbdn  steel  extremely  cheaply. 

X07.  In  the  BeU'Krupp  or  "pig-washing"  procesa,  invcstr: 
indq)endently  by  the  famous  Brit^  iron-master.  Sir  LovL>.-r 
Bdl,  and  Krupp  of  Es^en,  advantage  is  taken  of  the  fact  iJ!^' 
at  a  rdativdy  low  temperature,  probaUy  a  little  above  xroc^  •' 
the  phosphorus  and  silicon  of  molten  cast  iron  are  quickly  oi::l  :. . 
and  removed  by  contact  with  molten  iron  oxide,  tbon^  ca.t-  * 
is  thus  oxidized  but  slowly.    By  rapidly  stirrixsg  raokcs  s 
oxide  into  molten  pig  iron  in  a  |uxnau«  shaped  like  a  ss..x-.r 
slightly  inclined  and  turning  around  its  axis,  at  a  tffnpcrair'. 
but  little  above  the  mdting-point  of  the  metal  it^iii.  * 
phosphorus  and  silicon  are  removed  r^udly,  witbooi  rcsBc  ^-; 
much  of  the  carbon,  and  by  this  means  an  catieiaely  pcre   . 
iron  is  made.    This  is  used  in  the  crucible  pnxxsa  as  a  coo'c^ici: 
source  ci  the  carbon  needed  for  high-carboa  steeL 

X08.  Electric    sUd-making    processes,    or    more    accsn'r> 
processes  in  which  dectncaiUy  heated  funiaccs  are  ased.  L.< 
devdoped  very  rapidly.    In  sted-making,  dectiic  fsmaoek  .- 
used  for  two  <Ustinct  purposes,  first  for  making  sted  scC*.*^.- 
better  than  Bessemer  and  open-hearth  stcds  to  replace  i> 
for  certain  important  puxposes,  and  second  for  replacing 
veiy  expensive  crudble  process  for  making  the  vuj  best  fc  ^. 
The  advantages  of  the  dectric  furnaces  for  these  purposes  .-- 
best  be  understood  after  rramining  the  furnaces  tfaexLscI 
and  the  way  in  which  they  are  used.    The  most  imputttass  -.'» 
are  either  "arc"  furnaces,  tJt,  those  heated  by  dectric  .~ 
or  "  induction  "  ones,  Le.  those  in  which  the  metal  imder  tr — • 
ment  is  heated  by  its  own  resist- 
ance  to  a  current  of  dectridty 
induced  in  it  from  without.    The 
Heroult  furnace,  the  best  known 
in  the  arc  class,  and  the  Kjdlin 
and  Roechling-Rodenhauser  fur- 
naces,  the  best  known   of   the 
induction    daas,    will    serve    as 
examples. 

The  Heroult  furnace  (fig.  3^  ts 

SracticallY  a  large  dosed  cruoble, 
BCA,  with  two  carbon  dectiodcs, 
E  and  F, "  in  series  "  with  the  bath. 
H,  of  molten  sted.   A  pair  of  electric 
arcs  play  between  these  electrodes  and  the  mobcii  steel,  va*' 
through  the  layer  of  slag,  G,  and  generating  modi  beat 
lining  of  the  crucible   may  be  of  either   mairncstts    iMc 
chromite   (FeO'CraOi).     The  wh<^  furnace,  dectrode*  a- 
rotates  about  the  line  KL  for  the  purpose  of  pouring  okx  tks  s      t 


Fig.  23. — Hcrodlt  r» 
asc    Electric    Sfied    FS--. 

Furnace. 
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rfac  and  pp^Std  metal  tbroagfi  the  looat  J  at  the  end  of  the 
This  spoat  and  the  crianpng  dooffs  A,  A  are  kept  doted 


except  when  ia  actual  uae  for  pourins  or  chaiginc. 
Tne  KjelUn  funiaoe  coniiigf  ^  ■■■entially  ot  an  aonolar  trough. 


AA  (fig.  34),  ^ich  oontaina  the  molten  cfaane.  This  chaige  is 
heated,  like  the  filaments  of  a  common  household  electric  lamp,  by 
the  reiistaooe  which  it  oOcn  to  the  passa^  of  a  current  of  electricity 

mduoed  in  it  by  means  of 
the  ooce  C  and  the  frame 
EEE.  The  ends  of  this 
core  are  connected  above, 
below  and  at  the  right  of 
the  trough  A,  by  meana 
of  that  IramCL  so  that  the 
trough  and  this  core  and 
frame  stand  to  each  other 
in  a  position  like  that  of 
two  successive  links  of 
a  common  oval -linked 
chain.  A  cunent  of  great 
electromotive  force  (in- 
tensity or  volta^)  passed 
thnug^  die  cod  D,  in- 
luces,  by  means  of  the  core  and  framei  a  current  of 


F^G.  34.— KidSa  Induction  Electric 
Steel  Melting  Furnace. 


luanrity  (volume  or  amperaae),  but  very  small  electromotive  force, 
in  the  metal  in  the  trough.  Thus  the  apparatus  is  analogous  to  the 
xunroon  transformera  used  for  induciiij|  from  currents  of  great 
ilectremotive  force  and  small  quantity,  which  carry  energy  through 
ong  distances,  currents  of  great  quantity  and  aniall  dectromotive 
orce  for  incandescent  lights  and  for  wdding.  The  nMites  metal 
n  the  KicOin  trough  forms  the  ** secondary"  drcuiL  Like  the 
Fleroult  luraaoe,  the  Kjdiin  furnace  m^  be  lined  with  dther 
nagnesite  or  chromite,  and  it  may  be  tilted  for  the  purpose  of 
youring  off  slag  and  metal. 

The  shape  which  the  molten  metal  under  treatment  has  In  the 
KjclUn  furnace,  a  thin  ring  of  large  diameter,  ^is  evidently  bad, 
nconvenient  for  manipulation  ana  with  eiraessive  heat-radiating 
turfacc.    In  the  Roechfing-Rodenhauser  induction  furnace  (fig.  25), 


nc  15. — Plan  of  Roechling-Rodenhauser  Inductkm  Electric 
r'umaoe. 

he  molten  metal  lies  diiefly  In  a  large  compact  mass  A,  heated  at 
liree  places  on  its  periphery  by  the  current  induced  In  it  there  by 
neans  of  the  three  cous  and  oorey  CCC  The  molten  metd  also 
•xtends  round  each  of  these  three  coils,  in  the  narrowcbannds  B. 
t  is  in  the  metal  in  these  channHs  and  in  that  part  of  the  main 
naas  of  metal  which  tmmediatdy  adjoins  the  coils  that  the  current 
9  induced  by  means  of  the  coils  and  cores,  as  b  the  Kjdiin  furnace. 

.When  the  Heroult  furnace  is  used  for  completing  the  purification 
tt  molten  sted  begun  in  the  Hfssfiiifr  or  open-hearth  process,  and 
his  is  its  most  appropriate  use,  the  process  carried  out  in  it  may 
te  divided  Into  two  stages,  first  dq;>ho^)hoffijmtioii,  and  second 
leoxidation  and  desulphumation. 

In  the  first  stage  the  phosphorus  Is  removed  from  the  molten  steel 
ry  oxididng  it  to  phosphoric  add,  PiK)i«  by  means  of  iron  oocide 
oncained  in  a  mdten  smg  very  rial  in  Uiaae.  and  hence  very  basic 
Lfui  retentive  of  that  phosphoric  add.  This  dag  is  formed  by 
nelcing  lime  and  iron  oxides  with  a  little  silica  Mnd  if  need  be. 
•loating  on  top  of  the  molten  metal,  it  rapkihr  oddiaes  ite  phos- 
tbonis,  and  the  resultant  phoq>horic  add  combines  with  the  Ume 
n  the  overlyittff  dag  as  |»osphate  of  lime.  When  the  removd  of 
he  phosphorus  IS  suffidently.comideti^  this  slag  is  withdrawn  from 
he  lumaoe. 

Next  comes  the  deoddidng  and  desuI|Auriaing  stage,  of  .which 
be  first  st^  is  to  throw  ■omc  strooijiy  deoxidizing  substance,  such 
XIV    t4» 


aa  ooke  or  ferrodlioon,  upon  the  molten  metd,  In  order  to  remove 
thus  the  chid  part  of  the  oxygen  idiich  it  has  taken  up  during  the 
oxidation  of  the  phosphorus  in  the  preceding  stve.  Next  the 
metd  is  covered  with  a  very  basic  slag,  made  by  mdting  lime  with 
a  littlie  silica  and  fluor  spar.  Coke  now  chargea  into  tins  slag  first 
deoxidizes  any  iron  oxide  contained  In  dther  das  or  metd,  and  oext 
deoxidises  pmt  of  the  lime  of  the  slag  and  thus  forms  caldum* 
which,  unttmg  with  the  sulphur  present  m  the  mdten  metd,  forms 
caldum  su^hade^  CaO-i-FeSfC-CaS-fFe-fCO.  This  sulphide  is 
nearly  insoluble  in  the  metal,  but'  is  readily  soluble  in  tfe  over* 
lying  basic  slag,  into  which  It  therefore  pas^^si  The  thorough 
removd  of  the  suldiur  is  thus  brought  about  by  the  deoddation  of 
the  rafc4iim.  It  Is  bv  forming  calcium  sulphide  that  sulphur  ia 
removed  in  the  manufacture  of  pqt  Iron  in  the  iron  blast  turnaoe^ 
in  the  cnidble  of  ^ich,  aa  in  the  dectric  furnaces,  the  rondltiCTis 
are  strongly  daoxididng  But  in  the  Bessemer  and  open-hearth 
processes  this  means  of  removing  sulphur  cannot  be  used,  oecause  m 
each  of  them  there  is  always  enough  oxygen  in  the  atmosphere  to 
re-ooddiae  any  caldum  aa  fast  as  it  is  drnxidiied.  Here  sulphur 
may  indeed  be  removed  to  a  very  important  depree  In  the  form  of 
manganese  snlphid^  which  distributes  itsdf  between  metd  and 
slag  m  rough  aooord  with  the  laws  of  equilibrium.  But  if  we  rdy 
on  this  means  we  have  difficulty  in  reoucing  the  sulphur  content 
of  the  metd  to  okm%  and  very  great  difficulty  In  reducing  it  to 
o-oa  %,  whereas  with  the  caldum  sulphkie  of  the  electric  furnaces 
we  can  readily  reduce  it  to  leas  than  o*oi  %. 

When  the  desulphurixadon  b  suffidently  complete^  the  sdphup* 
bearing  dag  la  renaoved,  the  find  additions  needed  to  give  the  metd 
exacdy  the  composition  aimed  at  are  made^  and  the  molten  sted  is 
t^>ped  out  of  the  furnace  into  its  moulds.  If  the  initial  quantity 
of  phosphorus  or  sulphur  is  large,  or  if  the  removd  of  these  im- 
purities is  to  be  made  very  thorough,  the  dqdionhoriaittg  or  the 
desdphuridng  slagsingr  off  may  be  repeated.  VbluJe  the  metd  Uea 
tranquilly  on  the  bottom  of  die  furnace^  any  dag  mechanically 
su^iended  in  it  has  a  chance  to  rise  to  the  surface  and  umte  wim 
the  slag  la^  above. 

In  addition  to  this  work  of  porificatioo,  the  furnace  may  be  useo 
for  mdting  dofrn  the  Initid  charge  of  odd  metal,  and  for  bcfinning 
the  purification — in  short  not  only  for  finishing  but  also  for  roughing. 
But  this  is  rardy  expedient,  because  dectriaty  is  so  expensive  that 
it  should  be  usea  for  ddng  only  those  things  which  cannot  be  accom- 
plished by  any  other  aodchesfxr  mean^  The  mdting  can  be  done 
mudi  more  cheaply  In  a  cupola  or  open-hearth  furnace,  and  the  fost 
part  of  the  purification  much  more  cheaply  in  a  Bessemer  converter 
or  open-hearth  furnace. 

The  normd  use  of  the  Kjdiin  induction  furnace  Is  to  do  the  work 
usually  done  in  the  crudbie  process,  itf.  to  mdt  down  very  pure 
iron  for  the  manufacture  of  the  best  kinds  of  sted,  such  aa  fine  toot 
and  firing  sted,  and  to  bring  the  mdten  metd  dmdtaneously  to 
the  exact  composition  and  tempereture  at  whidi  it  shouki  be  cast 
into  its  moulds.  This  furnace  mav  be  used  also  for  purifying  the 
molten  metal,  but  it  la  not  so  weU  suited  aa  die  arc  furnaces  for 
dephosphoridng.  The  reason  for  this  is  that  In  it  the  slag,  by  means 
of  which  all  the  purificatioa  must  needs  be  done,  is  not  heated 
effectivdy;  that  hence  it  is  not  readily  made  thoroughly  Uqidd; 
that  hence  the  removd  of  the  phoq>boric  dag  made  m  the  early 
dephosphoridng  staffe  of  the  process  is  liable  to  be  incomplete; 
and  that  hence,  finaOy,  the  phosphorus  of  aiiy  of  this  dag  which  ia 
fef t  in  the  furnace  bieoomes  deoddiaed  durug  the  second  or  de- 
oxidising stage,  and  is  therd>y  returned  to  befoul  the  underlying 
steel  The  reason  why  the  slag  Is  not  heated  effectively  Is  that  the 
best  is  developed  only  in  the  layer  of  metd  itsdf,  by  its  resistance 
to  the  faiduced  current,  and  hace  the  only  heat  which  the  dag 
receives  is  that  supplied  to  its  lower  surface  by  the  metal,  while  ita 
upper  skle  is  constantly  radiating  heat  away  towards  the  rdadvdy 
cod  roof  above. 

The  Roechling-Rodenhauser  furnace  is  unfitted,  by  the  vulnei^ 
ability  of  ita  interior  wdls.  for  rccdving  charges  of  cold  metd  to  be 
mdtra  down,  but  It  is  used  to  good  advantage  for  purifying  mdten 
basic  Bessemer  sted  suflkiently  to  fit  it  for  use  In  the  form  of  rail- 
way rails. 

We  are  turn  In  a  podtian  to  undentaad  why  ckctridty 
should  be  used  aa  a  source  of  heat  In  making  molten  sted. 
Electric  furnaces  are  at  an  advantage  over  othcn  as  regards 
the  removal  of  sulphur  and  of  faon  oxide  from  the  molten  steel, 
because  thdr  atmoq>here  is  free  horn  the  sulphur  always  present 
in  the  flame  of  coal-fired  furnaces,  and  almost  free  from  oxjrgen, 
because  this  dement  Is  quickly  absorbed  by  tho  caibon  and 
silicon  of  the  steel,  and  in  the  case  of  arc  furnaces  by  the  carbon 
of  the  electzodes  themsdves,  and  is  replaced  only  very  slowly 
by  leakage,  whereas  throu^  the  Bessemer  cmverter  and  the 
open-hearth  fucnace  a  torrent  of  air  is  always  rushing.  As 
we  have  teen,  the  removal  of  sulphur  can  be  made  complete 
only  by  deoddidng  caldum,  and  this  cannot  be  done  if  much 
oxygen  Is  present.  Indeed,  the  freedom  of  the  atmosphere 
of  At  dectric  himaces  from  oxygen  is  also  the  reason  Indlrecdy 
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why  the  molten  metal  can  be  freed  fiom  mechanically  suspended 

slag  more  perfectly  in  them  than  in  the  Bessemer  omverter  ot 

the  open-hearth  furnace.    In  brder  that  this  finely  divided  slag 

shall  rise  to  the  surface  and  there  coalesce  with  the  overlying 

layer,  the  metal  must  be  tranquil.    But  tranquillity  is  dttrly 

impossible  in  the  Bessemer  converter,  in  which  the  metal  can 

be  kept  hot  only  by  being  torn  into  a  spray  by  the  blast.    It  is 

practically  unattainable  in  the  open-hearth  furnace,  because 

here  the  oxygen  of  the  furnace  atmosphere  indirectly  ozidiaes 

the  varbon  of  the*metal  which  Is  kept  boiling  by  the  escape  of 

the  resultant  carbonic  oxide.    In  short  the  dectric  furnaces 

can  be  used  to  iipprove  the  molten  product  of  the  Bessemer 

converter  and  open-hearth  furnace,  essentially  because  their 

atmosphere  is  free  from  sulphur  and  oxygtn,  and  because  they 

can  therefore  remove  sulphur,  iron  oidde  and  mechanically 

suspended  slag,  more  thoroughly  than  is  possible  in  these  older 

furnaces.   They  make  a  better  though  a  dearer  steeL 

/Further,  the  electric  furnaces,  e.g,  the  Kjellin,  can  be  usecl 

to  replace  the  crucible  melting  process  ({  io6),  chiefly  because 

their  work  b  cheaper  for  two  reasons.   First,  they  treat  a  larger 

charge,  a  ton  or  more,  whereas  the  charge  of  each  crucible  is 

only  about  80  pounds.    Second,  their  heat  is  applied  far  more 

economically,  directly  to  the  metal  itself,  whereas  in  the  crudble 

process  the  heat  is  ^plied  most  wastef  «dly  to  the  outside  of  the 

non-conducting  walls  of  a  closed  crudble  within  which  the  change 

to  be  heated  lies.    Beyond  this  sulphur,  and  phoq>honn  can  be 

removed  in  the  electric  furnace,  wbereaa  in  the  crucible  process 

they  cannot.    In  short  electric  furnaces  replace  the  old  crucible 

furnace  primarily  because  they  work  more  dieaply,  thouc^  in 

addition  they  may  be  made  to  yidd  a  better  sted  than  it  can. 

Thus  we  see  that  the  purification  in  these  dectfic  fumaoes  has 
nothing  to  do  with  dectriaty.  We  still  use  the  old  famUiar  purifying 
agents,  iron  oxide,  lime  and  nascent  caldum.  The  dectridty  is 
sdely  a  source  of  heat,  free  from  the  faults  of  the  older  sources 
which  for  certain  purposes  it  now  replaces.  The  electric  fumaoes 
are  likdy  to  displace  the  crudble  lumaoes  completely,  because 
they  work  both  more  cheaply  and  better.  They  are  not  likdy 
to  displace  dther  the  open-hearth  furnace  or  the  Bessemer  con- 
verter, because  their  normal  work  is  only  to  improve  the  product 
of  these  older  furnaces.  Here  thdr  use  is  likely  to  be  limited  by  its 
costliness,  because  for  the  great  majority  of  purposes  the  superiority 
of  the  electxically  purified  sted  is  not  worth  the  cost  of  the  electnc 
purification. 

X09.  Eledric  Ort-smeUing  Processes. — ^Though  the  dectric 
processes  which  have  been  proposed  for  extracting  the  iron  from 
iron  ore,  with  the  purpose  of  displacing  the  ircm  blast  furnace, 
have  not  become  important  enough  to  deserve  description  here, 
yet  it  should  be  possible  to  devise  one  which  would  be  useful 
in  a  place  (if  there  is  one)  which  has  an  abundance  of  water 
power  and  iron  ore  and  a  local  demand  for  iron,  but  has  not 
coke,  charcoal  or  bituminous  coal  suitable  for  the  blast  furnace. 
But  this  andent  furnace  does  its  fourfold  work  of  deoxidising, 
melting,  removing  the  gangue  and  desulphurizing,  so  very 
economically  that  it  is  not  likely  to  be  driven  out  in  other  places 
until  the  exhaustion  of  our  coal-fields  shall  have  gone  so  far  as  to 
increase  the  cost  of  coke  greatly. 

no.  Comparison  of  Steel-making  Processes, — When  Bessemer 
discovered  that  by  simply  blowing  air  through  molten  cast  iron 
rapidly  he  could  make  low-carbon  steel,  which  is  essentially 
wrought  iron  greatly  improved  by  being  freed  from  its  essentiid 
ddect,  its  necessarily  weakening  and  embrittling  slag,  the  very 
expensive  and  exhausting  puddling  process  seemed  doomed, 
unable  to  survive  the  time  when  men  should  have  familiarized 
themsdves  with  the  use  of  Bessemer  sted,  and  should  have 
developed  the  evident  possibilities  of  cheapness  of  the  Bessemer 
process.  Neverthelessthe  use  of  wrought  iron  actually  continued 
to  increase.  The  first  of  the  United  States  decennial  censuses 
to  show  a  decrease  in  the  production  of  wrought  iron  was  that 
in  1890,  35  years  after  the  invention  of  the  Bessemer  process. 
It  is  still  in  great  demand  for  certain  normal  purposes  for  which 
dther  great  ease  in-  wdding  or  resistance  to  corrodon  by  rusting 
is  of  great  Importance;  for  purposes  requiring  special  forms  of 
extreme  ductility  which  are  not  so  confidently  expected  in  steel; 
for  miscellaneous  needs  of  many  users,  some  ignorant,  some 


very  conservative;  and  for  rrmHlmg  in  the 
All  the  best  cutlery  and  tool  sted  is  made  dtker  faj  the  cnK2i;e 
process-  or  in  electric  furaaces,  and  indeed  all  for  wUch  aa? 
considerable  excellence  is  daiined  is  supposed  to  be  so  made 
though  often  incorrectly.  But  the  great  maaa  of  the  sled  d 
commerce  is  made  by  the  Bessemer  and  the  opea-beazth  precEBo. 
Open-hearth  sted  is  generally  thought  to  be  better  than  Besserf* 
and  the  add  variety  of  eadi  of  these  two  piooeaKS  is  thooftt 
to  yfeld  a  better  product  than  the  basic  vmriety.  This  may  ut 
necessarily  be  true,  but  the  add  vatieQr  lends  itxdf  more  react 
to  excellence  than  the  basic  A  very  large  prapostion  cf  «rs 
cannot  be  made  to  yidd  cast  iron  dther  free  cnoo^  frcs 
phosphonis  for  the  add  Bessemer  or  the  acid 
process,  ndther  of  which  removes  that  most  iii|vEkias 
or  rich  enough  in  phosphorus  for  the  basic  ITr  wt  iiw  1  procea. 
which  must  rety  on  that  dement  as  ha  souioe  of  hesL  £.*. 
cast  iron  for  the  basic  open-hearth  process  can  be  made  trcs 
almost  any  ore,  because  its  requirements,  oompazativc  freeds: 
from  silicon  anid  sulphur,  depend  on  the  managrmcBt  of  ibz 
blast-furnace  rather  than  on  the  oompodtion  of  the  oiev  vberEis 


wk 


the  phosphorus-content  of  the  cast  iron  drpmris  atAdy  o«  thi- 
ol the  ore,  because  neariy  all  the  phosphorus  of  the  ore  necc3Sir> 
passes  into  the  cast  iron.  Thus  the  basic  opes-hearth  pnoes 
is  the  only  one  which  can  make  sted  from  cast  SroB  omtsBgsi 
more  than  o*xo  %  but  less  than  x*8o  %of  pho6phonM>. 

The  restriction  of  the  basic  Bessemer  process  to  pig  zzz 
containing  at  least  x*8o%  of  phosfdMrus  hss  psevuited  a  ir.z 
getting  a  foothold  in  the  United  States;  the  Rsuictioa  <■  ibr 
add  Bessemer  process  to  pig  inm  very  low  in  pboaphoros,  cs^.? 
to  that  containing  less  than  o*to%  of  that  desMBt,  has  s^scrs 
driven  it  out  of  Germany,  has  of  late  retarded,  indeed  Mi=.jfi 
stopped,  the  growth  of  its  use  in  the  United  States,  and  has  ot: 
catned  it  to  be  displaced  at  the  great  Dnqnesne  works  d  -ae 
Carnegie  Sted  Company  by  the  omnivoroas  basic  open-beir;: 
process,  the  use  of  which  has  increased  very  rapidly.  l.r:>:T 
most  conditions  the  add  Bessemer  process  is  the  rbeaprsf  ^ 
cost  of  conversion,  the  basic  Bessemer  next,  and  the 
hearth  next,  though  the  difference  between  them  bt 
But  the  crudble  process  is  very  much  more  fniriisiye  ths2  ur 
of  the  others. 

Unto  very  latdy  the  Deiaemer  process,  ia  dther  ks  acid  or  -• 

forthsv  t 
pnm* 


wA  ^r. 


basic  form,  made  all  of  the  world's  rail  sted;  bat 

it  has  now  begun  to  be  displaced  by  the 

partly  because  of  the  fast-increasing  scardtv  of 

iron-  low  enough  in  phosphorus  for  the  ada 

partly  because  the  increase  in  the  speed  of  trains  and  ia  the  k» 

the  individual  engine-  and  car-whcds  has  made  a  ' 

a  material  better  than  Bessemer  steeL 


.-^^ 


iar 


oi  ssr. 

be  : 


XIX.  Iron  founding,  i.e.  the  mannfacttire  of  rattJBgi  of  ap. 
iron,  consists  essentially  in  pouring  the  molten 
moulds,  and,  as  preparatory  steps,  melting  the 
and  preparing  the  moulds.    These  ate  usuaBy 
containing  enough  clay  to  give  it  the  needed 
late  [xomising  attempts  have  been  made  to 
moulds.    In  a  very  few  places  the  molten 
from  the  blast  furnace  is  cast  directly  in  theae  moohls.  bat  z 
general  it  b  allowed  to  solidify  in  pi^  and  then  xcaaelted  r.  bt- 
in  cupola  furnaces  or  in  air  furnaces.  The  cupola fionacet fig  :' 
is  a  shaft  much  like  a  miniature  blast  furnace,  filfed  frc=  'c 
to  bottom  by  a  orfumn  of  limips  of  coke  and  of  iraa.   The  &'->' 
of  air  forced  in  through  the  tuyeres  near  the  bottan  or  t'* 
furnace  bums  the  coke  there,  and  the  intense  heat  tfaas  ca.^ 
mdts  away  the  surrounding  iron,  so  that  this  colunm  of  cocr  ar. 
iron  gradually  descends;  but  it  is  kept  at  its  fali  be^hi  " 
feeding  more  coke  and  iron  at  its  top,  until  aB  the  iron  Bcroc. 
for  the  day's  work  has  thus  been  charged.    As  the  irao  er  • 
it  runs  out  through  a  tap  hcit  and  spout  at  the  bottcss  o^  3r 
furnace,  to  be  poured  into  the  moulds  by  means  of  dxf-^-"- 
ladles.   The  air  furnace  is  a  revcrberatory  furnace  l&e  tka:  s«  ' 
for  puddling  (fig.  X4),  but  larger,  and  in  it  the  pigs  of  bob.  N -7 
on  the  bottom  or  hearth,  are  mdted  down  by  the  fiaase  tea  ' 
coal  which  bums  in  the  firebox.    The  iron  is  then  held  c'-* 
till  it  has  grown  hot  eiwugh  for  casting  and  tiSD 
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u  oc  luve  Mea  la 
1  ig,  iimI  it  ntdjr 

^^UuD  1-50%  kit' 
^B  brilllenoi 


, E*  f gr  Rendtl^      ^_    „„    „    „. 

f^'™-  toundlr,    1*    vtfy 

uscfuL  Becuuc  of  the  aic  uid  dmpucB  wilh  vfaich,  tlunki  to 
its  fluidity  ud  iiuibility  (fig.  i),  it  cu  be  mdlcd  ud  nm  creo  into 
narrow  ajjd  [ptrif&te  mould*,  '■•■^'"it  nvde  of  It  an  very  often 
more  tooADraic*!,  <■>.  ikey  terve  1  (iven  piupoK  nun  che^ily,  io 
t  be  long  ran,  tlua  ether  colled  0(  cut  Weel,  in  ipite  el  iheic  need 
of  banc  K>  musive  th«i  the  brlltlenen  of  the  nuteriil  iuelf 
shall  be  endonble.  Indeed  Ibii  bisb  cuban-<i>ntent,  s  to  4%, 
in  pnctice  ictully  lead*  to  IcH  brittlenea  tbta  lan  nulily  be 
bid  with  lomewbat  lea  cubon,  beaiue  with  it  mucb  of  the 
urbon  cu  euily  be  thrown  (dId  the  telilivdy  h*nnl(»  fUle 
of  piphite,  whereu  if  the  carbon  unounU  to  lett  thu  J%  it 
cui  be  brou^t  to  Ihii  uUe  only  with  difficulty.  Foe  cnuhint 
rcrtsin  kiodi  of  tock.  the  hudneia  of  which  cut  tn»  it  capable 
-rally  mtlet  it  more  valuable,  pound  lor  pound,  than  MecL 

itj.  Qaatilia  natii  in  Cvt  Irim  Coiliitt.— DiSemt  kindi 
>f  catlingi  need  very  different  uti  at  qualilie*.  and  Ihe  com- 
)oajtioit  of  the  aoC  iron  ftaelf  mmt  vary  from  cue  to  case  10  u 
o  give  each  the  qxkaLitlet  needed-  The  Lroa  for  a  ttatuette  mutt 
Irji  of  »U  be  very  fluid,  to  that  it  will  run  into  every  crevice  in 
u  mould,  ud  it  nint  eipand  in  lolidifyiBC.  to  that*  ii  thall 
eproduce  accuiatdy  every  deuil  of  that  nwuld.  The  iron  lor 
sost  mgineerini  puipoKt  needt  chiefly  to  be  nrong  ud  not 
icevively  brink.  That  for  Ibe  Ihin-wiUed  water  inaini  murt 
ambiRC  aticnflh  wilh  the  fluidity  needed  to  enable  it  to  run 


freely  into  its  nantnr  mouldi;  that  for  met 
be  toft  eaough  to  be  cut  eatily  to  an  ew 
hydraulic  cylinden  mutt  combine  iltength  with  denuty  leii  the 
water  leak  thtou^;  and  that  for  car-whceli  mutt  be  inteaiely 
hard  Ln  it*  wearing  paru.  but  in  iU  other  patli  it  must  have  Ibtt 
thock-reiiiling  power  which  cu  be  had  only  along  wilh  great 
•oftneu.  .Ihouj^  all  true  ci*t  Iron  it  brittle,  m  the  lente  that 
ft  ii  not  utefully  malleable,  i-i.  that  it  cazmot  be  hammered  from 
one  ihape  inlo  arxiiber,  yet  its  degree  of  briltleneu  differs  u 
that  of  totptloae  dot*  from  that  of  glait,  to  that  there  ate  the 
intentdy  bard  tsd  brittle  cait  Ittma,  and  the  lea  brittle  ones, 
•oftet  ud  unhurt  by  ■  ihock  which  would  ihivcr  the  former. 

Of  the*e  leveral  qualitiet  which  cast  iron  may  have,  fluidity 
i)  flveo  by  keeping  the  tulpbur-contcnl  low  ud  ph(»pbarut- 
contcnt  higbl  ud  Ibis  latter  element  mutt  be  kept  low  if 
thock  ii  to  be  Ktiited:  but  tlienglh,  hatdnes,  endurance  of 
•hock,  dentity  and  CTpandoa  in  lolidifying  an  controlled 
enenllally  by  the  ditlribatkoi  of  the  carbon  between  the  tuiet 
of  gnpUta  and  cementite,  and  this  hi  ton  ii  controlled  chiefly 
by  the  pnipottioo  of  tOicin,  ""-"p""-  and  lulnhui  nreient. 
and  in  many^  omi  h*  the  rate  at  cooling. 


KUiSii 

mantaoeae,  pboiphenit  and  hIiiIid  hanieii 
n  impere  ferriie,«cited  la  which  u  ■  wnih 
the  frmpliiie.  The  primary  gnphite  (I  »^ 
-  — -■ ■■ Vrielon  of  nmd  '-'—'■ 

cEk  fimphice  it 


Fio.  17. — Griphiu  is  Cny  Cut  Inn. 


neri  whili  the  pn-*ulectoid  ud  euieetoid  traphlie.  if  th«y  ealai, 
re  probably  in  wry  fine  farticln.  We  muit  gnip  clearly  thit 
Doceptfan  of  metallic  mama  and  encurd  frmphiie  ikeletoD  if  we 


pw  tUa  matna  itaelf  it  eqiuvikiit 
ly  ipwkit  to  a  eaibonfai  iteil 
e.  wU^^W  •bat  Hcb  a  Beri 
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Neu  let  IB  iouciiK  that,  in  >  ■cnn  of  cut  imu  all  conBiiiiiH  4  % 
'  of  euboo,  the  EnpUtB  ot  the  iniiiil  ikdctaa  ciunfei  gndoally 
into  ceiBBitita  and  dwnby  bcoHnn  put  of  the  miiik.  ■  chan 
trfiich  of  OHine  haa  two  uftta.  fim,  •  fndual  thiniiuig  ol  Iht 
fim^ht  •kcktOB  and  a  debase  of  ita  contlnuitr,  and  Kcand.  a 
(imdiul  iptroductiDB  of  mnentile  iato  the  onrinaJly  pure  fnrile 
mtril.  By  the  time  that  04%  of  (npbite  ha*  thia  cliaii(Hl. 
■nd  in  chaiwiiig  hai  united  with  o-4X[4-5;6%of  the  imn  of  the 
ori^nat  femie  matrix,  it  will  have  changed  thia  matria  imia  pure 
fcmtc  into  >  mixtuie  of 

CeiHnlile 0-4-fJ-6>   6m> 


TIk  lendual  inphitc  •InletDn  lonu     4    -0-4' 


'-90-4 

•a 


But  thii  matTU  b  SikU  equivalent  Is 
carbon  ^nun  acmi3(ely  o^oxiootfi 

™tioo(90-^orM%«iid'"   - 

iuelf  H  in  effect  >  o-fti ;  %  c 


!A^n^£3 


ip  by  ll 


forniu  3-6%  ci  the  wl 

Aa.  Ed  Hcceedliw  tneL 

of  the  napfaite  oc  the  initial  ikeletoa  cbangta 
therdkytiecDfiiea  part  of  the  metalUc  matm,  wb  1h 


ite  and  bence  In  caibon 


malria  ricnalii  cemn 

fint  to  hither  and  U, 

catboo.  £le  iled  ct  i-So%.  inre- 
to  while  cait  Itdd.  which  canili 
with  Utile  ferrile.     Eventuallv,  > 

typica]  or  ullia  white  cast  iiwi.  «M1*iatia£  of 


tribtlted  ai  fol 


Ceoentile,  primafy,  eutectoKl  aiid  pc»«ilectaid 


EuteetoM  feir 


with  that  carbon  ihiftint  pi 


rntite  reapMLtirdy  in  Ae  —nil  DD", 
sni  fir.  Sjpve  the  CDOKOaeat  prcfHtfl 
tS  and  VU  (ive,  paitly  {warn  ujujulaie 


ttaffes  in  the  change  U 
above  tbcK  the  aamea  < 
corrcHondina  ita^  the  coi 
while  below  the  diafrmin  are 


lie  pyen  the  lauuniM  iJ  the  e»«  mm  a 
Hum  tOfo,  and  till  liiau  the  popc^ 


and  ibockHtaiatlnf  powst  and  tecoiid  bccuK  of  ita  imifai  ■ 

iij.  InfaiaaSAt  CaaiUaditinj  Cait  Imn»  Hi  Fnfl^lMs.— 
How  ihoiild  the  Kmlima.  aticaflh  aod  daetSnr,  cr  rathei  Acck- 
i«BitiDg  power,  e£  the  caac  inn  be  affected  ev  thia  pncteHve 
chaise  from  fiapldtc  inis  ceoatlte I  Fint,  ae  haiAwii  ^\ I' 
■bould  ipCR«i«  [atniOMVdy  aa  the  aef t  fctntc  and  cn(i4ilr  «ff 
noticed  bv  th*  (la^hard  cemealitE.  Second.  thDa(h  the  brn:*- 
vtm  •boaU  be  kwned  nnewhat  by  the  deoaae  ia  the  ams  a 
which  the  contiiniltT  li  the  itiiiiig  nutria  ■  hnAaa  wp  b;  tk 

EphiW  (bdeton,  «et  thil  effect  ii  oniweiehed  pistlr  by  ih 
npid  nbetitutian  ia  tbe  matria  of  the  brittle  4J.acitile  la 
very  ducliie  copp«-lihE  r     ' 
contmuotuly  (RS).  from  t 


hoot  bfl^alOB^  tn  tk 
u  brittle  aa  pcw^^a 


tbe  brittle.  |1nthiTil  a 


jiiied  m 


H  (or  the  igf t,  vnvdKtilc  fc^-.^? 

, ldviceB(B^a)?u^Ta>e>i      -     ■       "^"^ 

_j[eDI  till  thia  nachea  about  1'1S%  wd  then  u 

fil   il,  DEF).    Henc^  aa  irith  tbe  pi ' — 

carboD  from  the  fmpliitic  to  tbe  cc 
■em  of  caat  in^the "—' 

two  reaiooa;  fint,  becauae  ihe  ttnorOi  of 

ci^Hflf  (DE),  and  aeeoad,  bccaue  the  dii 

with  the  decnuiof  proporaoB  of  cnpbib 

of  tbe  carbon  froo  tbefTaphitic  to  the  co 

atdl  gtDwi  weaker  (EFj:  bat  thii  wealan— ,  —  _—. 

by  tbe  contiiiuinff  decrea^  of  discontinuity  due  to  t> 

piQponion  of  ftiplute.    Tbe  reaaltaat  of  these  tm  ti 

yet  been  wdl  otabliihed:  but  It  a  probable  that  tne  aminc^ 

Aaieardl  both  tennle  ilieiicth  and  ductility  Dgaonly  thcqner:! 
'  but  the  diRtibation  of  the  graphite  Ii  at  great  impoatsnoe.  T^j  ■: 
enimdy  probable  that  the  primaiy  ftasUtE,  which  hwKi  b^ 
iheetft,  ia  mudi  mon  weakening  and  onbiitiliag  than  the  ewartE 
and  otber  fonu,  and  thsefon  Iha^  if  eitbs  aiiBigth  or  <taci*- , 

n  lou^,  the  metal  ibaald  be  free  fnjni  primBiT  gnfMm.  u 

that  it  ibould  sot  be  hyperflitectic. 
Tbe  pieaeDce  ol  grapbite  baa  tm>  f  orAer  asd  v 

tffecla.   Fb«,  if  the  ikelecon  wh-"-  ■■ ' ' - 

in  planet  of  junctioB  with  the 

low  irajatance  to  the  paange  of 

make  Ibc  metal  ■>  iwrMB  ai 

cylindcn  of  bydraufic  pre^ 

and water<tight-  Fornchpur^ . —  „._^ — 

be  low.   Second,  the  iiery  gennt  at  la  bulky  a  1 

primary  and  eulectic  gnptaiie  while  th 

I   wUebitti 

Iolbera  which  ikced  gi 
rich  ia  graphite. 
To  «m  thia  up,  a*  mplute  ia  retraced  by  cazhoK  ai^£o«d 
aa  ccfneotite,  the  haivi^Bt  fariltkniev  and  d^vtv  laau*. 

and  tlH  eipanuao  in  loUdltficatiaa  deo^i^K.   la  hvd:   3^ 

ly.  while  the  tenBle  itiength  increHe*  dB  tSr  .-^ 

That  itreiiith  i«  BO   '      "'  '""* 
^Ufc"      out  laying;  but  here  a  worn 
i"."*f        eipeiue  of  culling  cutingi  ace 

■  ■^^       Kiew  thread*  and  what  ddI.  _   ._      , 

^Za_h       parlance,  ia  often  a  very  targe  «ft  of  thar  tDCsl  n 
—  m^reaaea  rapidly  with  the  hantnei      '    '  "      " 


u  •haipaaaof  detail,  by  —li^  li 


Ibc  atale  ot  graphiie  lo  lli 


.Jidiae  matrix  cloiily  in 

fig.  A.    The  change  frvm  Bnphi.-  

3te  place  w  we  pam  fion  leli  »  right.    BC  ud  OH  git 


of  tbe  eietsL    Ob  1*r    -»- 
eme  hamncH  ot  nearly  grmpfciteleia  OKt  r*v- 
for  objecta  of  which  the  ctiicf  duty  ■  t?  -e^  1  ■ 
u  partaof  cruihing  machinery.     Hearv  c<--'. 
which  need  much  machining  aie  made  rich  in  gnifAiv.  v  '  --' 
jf  cemtniite  aa  we  pas  1  Ibey  may  be  cut  eaaily.  and  Ihoae  ti  the  latttr  chia  ia3  ' 
fuieTDing  picture  of  >    ccmenlile  n  ihal  they  may  not  weatoot.  _ 

be  tiai^  by  meaia  of      ,116.  Jfraij  nf  amtrMmt  Hk  CtnaiuHtm  tf  Can  /ne-TV 


__u   of  unlnUuu  tin   C« 

•     diatribution  ct  the  carbon^  between  th 
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idjtMinc  th*  HBcoiKOnteM.  fccoDM  tbc  nrMtm»  of  ihs  Ttemnt    cosllni  oi  the  Inner  bym  beoxiiH  n 

lavoun  Ike  (omutioD  oC  tnpl^-    Beyond  tUt,  rapid  ooalinl  ind    r j  —  ..■ ..-. 

Ihe  ptnence  of  Hlphur  both  oppoe*  tbc  fonulion  of  pvphjtc.  »nd    i 

hcrKc  isew  InMriehiB  Hilphur.aad  indunaml  (lanfonniiidlv    I _._   

nnLinf  eullnft,  the  liUan-coiitviit  muft  b«  mater  thu  in  thicL    cootnctLon  of  Out  innef  Uycn  n 

Diia  iBd  bi  tlioie  [iw  InHii  Hilpbur.    Thiu  thkk  imdiinery  cut-    draw  oudnnf '-  —- '     — '— 

inof  iHuaUy  contain  between  1-50  and  t'ts\  of  alicon.  nenu    laym,  and  bi 

thin  casting  and  onaawntal  tnm  which  aniet  icproddce  the  hner' '  ''^^  "' 

druili  of  the  mould  ucuraicty  nay  have  aa  auch  aa  3  or  «■ 
j>4D%  of  ii.  Cuiiafi  arhich,  like  hydnollc  ptex  orlindcn  an 
■team  ndiiion.  mun  be  dnuc  and  hnca  oiuit  hava  but  liii 
irapbhe  leM  theif  conMna  kak  thmufh  Ibeir  walk,  iboukl  n 
bave  more  than  I'7S%  of  eilicoa  and  mair  han  evm  aa  Utile  1 
I  *^  if  impenetrabihty  ii  id  important  that  loftnefe  and  ceueqtKi 
taK  of  machinlH  nuft  be  lacrihced  to  it.  Cut  iron  imilroad  ca 
■hecU.  (he  tread  or  rim  of  which  muit  be  inteneely  hard  10  ai  I 
endure  the  frindinf  action  of  the  bralcethcc  irhiK  ihdr  cenlci 


toward  rnnenTiie-fonning  nearly  in  balance,  ea  Ibit  thi^  are  raiily 
nntnllcd  by  ihc  raKaTcaoliDs.   The  "  tread  "  or  dmnfereDiial 


slSf*"  — 


ct  with  the  central 

d,  which  eondncu  the  hat  away 


1]  hard  and  bciliki  1 
lorn  by  thc  aeolotach 


metaUuffiat  hu  been 
... ™lo-ij%. 


inaMe  to  remove.    The  lulphurcontent  ihould  _.  — ^ 
ind  ii  k  better  that  it  ihould  not  exod  0-oa  %  in  can 

lave  la  be  eoft  eno>i|h  to  be  machined,  nor  IH>5%  in  tli-, _.. 

.he  rnelal  for  which  mm  be  very  fluid. 

Iia.  lufiima  if  ifanfaHK— Mancanae  In  many  cn«a.  but 
tot  in  all.  oppoeei  the  Eormalion  of  gnphite  and  thin  hardeni  the 
ron.  and  it  keeen*  the  red  thonnnt  (|  40),  which  sulphur  cauie*. 
IV  kadiw  to  tin  lormatioo  of  the  kia  harmful  mannnc  niLphide 
nnead  oTthe  nore  harmful  Iron  lulphid*^  Hence  the  manganeae- 
DKient  needed  Incrcatea  with  (he  ■ulphur-coatent  whkb  has  to  be 
-ndurcd.  In  th*  better  cLaiaei  of  caetjnn  it  ii  uwally  betvcen  0'4a 
.nd  o-ToV_  and  in  chilkd  twlrnd  car-vheek  it  may  veil ,be  be- 

akk  of  making  UK  ol  caet  iiwi  rich  in  mar^aneee,  have  tucTeedn] 
n  makinB  iDod  frey  iroa  caKingt  with  even  at  mitch  ■«  1-30%  oE 

1 19.  Influfntt  of  Fluifiantt. — Phoephorua  hai,  alraw  with  lit 
:reat  mmlof  giving  fluidily,  the  frave  defect  of  caiuinebriElIcneia. 
'ap^idUy  under  shock.  Fortunately  Iti  embrinling  eflecl  on  csA 
ron  i>  veiy  much  kie  than  on  ilcel,  »  that  the  upper  limit  or 
;rea(e«  laktiihle  pniporxion  of  phcsphonu,  inMiad  of  beinz  o-io 
«  better  <«•%  »  in  the  c»  <S  iair«ed,  may  be  put  at  0.30% 
n  caie  of  madiinery  caatmfi  even  if  they  are  eapoaed  to  moderale 
liiKki:  at  i-to%  lor  gi*  and  water  main*  in  ipite  of  the  gravity 
•f  the  diiajten  which  eimne  brittkooa  here  might  caoie;  and 
'vea  higher  for  caslngi  wluch  an  not  euoeed  tr  -■---*-  --' 
lie  « thin  that  the  iron  of  which  they  an  made  muK 


h  ivlphur  or  much  manaaneie.  and  by  rapid 
e  In  caae  of  thin  caetlngi,  becauie  each  of  theie 
LBf  to  Ihe  farmatian  cc  iIk  brittk  cenwntite, 

lis.  Dtfati  in  Sltd  /a(M.— Sled  ia(OU  and  other  lied 
aiiingi  are  lubjcct  10  three  fcindt  ol  dcfecu  w  icrlout  a*  la 
te«rve  notice  hen.  Tbey  an  kDOWH  »  "  piplnf,"  "  Uowliak*  " 
nd  "  icpeiatloa.'* 

111.  Pifiiit.—l'i  aa  early  period  ol  Ihe  lelidilicalloii  of  a  melien 

letil;  (J)  the  inner  Iiyerh  it.  ihe  nmaindcrol  the  (olid  metal; 
nd  (j)  Ihe  molten  kke,  1.1.  the  pan  which  itill  it  molten.  Al  thi> 
ittant  Ihe  outer  kym.  bccauK  of  their  contact  with  Ihe  nM 
lould,  are  coofinff  much  faMer  than  the  inner  onn.  and  hence  tend 
9  contract  faeter.  But  Ihie  eaceee  of  Ihcir  conliection  a  loined 
y  Ihe  almoii  incemprefleJUe  inner  layen  to  ihat  the  oulei  kwt 
n  prevented  fnn  CDnlmellac  aa  much  ai  they  naturally  would  if 
noppotod,  aad  they  are  Ilw(»y  vinuaO)'  lUeidwd.   Later  on  Iht 
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Kok";! 

by  preheat  in*  tl 

~»wint  Ihe  ingm  -■>«  •  ■!■«•  ui  injimn^  n 
of  nnlien  iliig.    Thit  keefa  the  upper  p 

_jw  down  and  feed  the  pipe  during  tlie  ea' 
pan  of  ht  formatkm  in  the  lower  and  quick 
— '- —  part  of  tlie  iiwot.  In  making  caiiii 
I  .!.: diBculIy  ariia;  and  mu 


]  A,''S^pr?K^ 

t  B,  DeeV*ea 
f  blowholei 

'  C,  Kpe. 


Ihat  they  ihaU  not  o( 

la  making  armour'pklca  from  eleel  ing 
u  much  at  40%  ol  ihc  nelal  may  be 

•bouU  "n>!rMand"uprlf  ht  whOe  ■aUdl[}1 
to  that  Ihe  untound  i^Eion  due  to  the  [ 
may  tendiiy  be  cut  ofl7  leaving  tbe  rm 
the  ingot  lolkL     II  the  Ingot  ky  on  iu  1 

wliik   tolidifying,   the   pipe   would   occur  

ihown  in  £g.  30,  and  oeaily  Ihe  whok  of  ihe  ingot  would  be 

III,  filwUu.— Iron,  like  water  and  many  other  lubitancei, 
hat  a  higher  lolvent  power  lor  gate*,  tuch  ai  hydrann  and  nltmien, 
vlien  mollen,  it.  liquid,  than  whcQ  froien.  ij.  toTid-  Hence  in  Ihe 
acl  af  taUdifying  il  eipek  any  eiEcete  of  lat  which  It  hat  dluoivnl 

"--'---- '"-"bMet  or ^^^.  at  a"  A"!nd  B"in  fig.  ™"fie^u« 

me  when  the  lake  beviiu  10  ebb  and  Ihe  time  when 
metal  u  loo  firm  10  be  drawn  further  open  by  ihlt 
e  tpace  occupied  by  btowholet  muit  by  comfmiai  ng 


Fn.  3B<— Mafiam  dnwuif  ■  Pipe  an  tonMd  M  to 
reitder  Ingot  uaiound. 

int  and  krger  the  blowhatei  are.  tbe  tmaller  will  the  pipi 

int,  at  at  A  in  fig-  39,  k  liable  10  become  oijdited  b) 
m  tA  the  almoeplieric  oaygen.  in  whichcate  il  can  hard! 


carbon  eaiily  welding  tied,  bca 
forging  or  roiling  uaually  obliier 
firmly  logether. 


elding  their  tid-  1 
by,  adding 
of'aiu minium  k 
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i;  if  [hii  uim  is  icB,    producu  luch  *■  nib  and  pUto.    Tbc  M(d  i>  a 


'3-  -Sy"    ■■■ 


The  loLidi&atioii  of  %a  Inftoc  d(  it«1  utei 
wlrbout  inwudi,  add  e*ch  layer  ia  toUdityiOf 
]E  iiilt  puLtcn  iatoior  ibe  impurltin  which  il 
ic  urboPp  phoipfaaruK,  and  wLphur,  whkh  by 
1  [onceatialcd  or  Hp^ulitf  in  Ibe  luc-fmilnf 
his  U  in  (ecwnl  UDund  the  Wet  put  of  ibe 


ioii^in^pei 

Co™p«i.ion<i.li= 
K(RB»e 

0-336 
0-4I 

I'OS 

O-089 
0-7SJ 

0074 
o-4'« 

expliioed  bv  th 
oC  Ibe  a 


he  Blowneie  ol  lolidibutKiq  or 


ID  of  ibc  impvntia  vl 


114.  Cdiliiifi  t*d  ^iirpHfi.— There  mn  two  distinct  njn  ol 
oiAking  the  sleoL  objects  sctusLly  used  ia  the  arts,  such  si  rsils^ 
gesr  wheels,  (unt,  besms,  be,  out  of  the  nwlten  steel  mide  by 
(he  BesBciner,  open  hearth^  or  crucible  process,  or  in  ui  decliic 
lumsce.  The  fini  is  by  "  Bteel  founding,"  i.e.  csiling  the  sted 
SI  s  "  sted  castlDg  "  in  a  mould  which  hss  the  exsct  shape  of 

there.  The  Hcood  is  by  cutini  it  into  s  Lsrge  rough  block  called 
an  "  ingot,"  and  rollinx  or  hammcriog  this  out  into  the  desired 
shape,    Tligugh  the  former  certainly  leenu  the  BJmpler  way, 

the  more  erpensive,  and  therefore  it  is  in  general  used  only  in 
mskiag  objects  of  a  shape  hard  to  give  by  lorging  or  roUiiig- 
Tfaese  technical  difficulties  are  due  chiefly  to  the  very  high  ndtiBg 
point  of  the  metal,  nearly  1500°  C.  (>T]i*  F,),  and 
quent  great  contraclion  which  it  undergoes  b  CDoUng  lht«ugh 
the  long  range  between  this  lempcnlurt  and  Uul  ol  the  noi 
The  cooling  ol  the  thinner,  the  outer,  and  in  geDtnl  the  Dwre 
tipoied  psrts  of  the  casting  outruns  that  ol  Ibe  thicker  and  leu 
eipoied  pini,  with  the  consequence  that,  at  any  given  Instant, 
the  diScrent  parts  are  contracting  at  veiy  diflertot  ratet,  t.e. 
aeolotachically;  and  this  aeoiolachic  contraction  b  very  likely 
Id  concentrate  severe  slre>>  ob  Ibe  thiwest  cooling  parti  at  Ihe 
lime  when  they  are  passing  from  Ibe  moltui  to  the  aolid  Kate, 
when  Ihe  steel  is  mushy,  wilfa  neither  the  fluidity  ol  a  liquid 
Dor  the  strength  and  duailily  of  a  solid,  and  thus  to  tear  " 
apart.  Aeolotachic  (ontraclioo  funhei  leads  to  the  "  pipei 
or  contnction  caviljei  already  dacribed  in  |  iii,  and  the 
procedure  must  be  carefully  planned  £nt  to  as  to  redui 

in  those  parts  of  the  casting  which  an  going  lo  be  cut 
re  melted,  or  where  they  will  doliltle harm.  These  and 
difficulties  make  each  new  shape  or  size  a  new  probli 
in  particular  they  require  that  for  each  and  every  indit 


3r  clay  mould  sli 


re  by, 


kiUed  wor 

man 

If 

,  , 

nil 

nd 

are  to  be.cast,  a 

nildi 

hr 

r,i 

,al  least 

10  an  iB.pon.nl 

eiieni  by 

and. 

ma 

bin 

mouldipg  leave  lomeibing 

nnulds  into  very  large  ingots,  which  with  Efaeir  t&iliai  lc^ 

immedialely  rolled  down  by  a  series  of  powerful  roA  m^^ 

theii  finsi  shape  with  but  slight  wear  and  Lear  c4  iJie  pkil.ii 

and  the  machinery.     But  in  addition  to  the  greater  cos  <rf  v^ 

founding  as  coinpsred  with  K^ng  there  are  two  facu  tiik± 

limit  Ihe  use  ol  sted  casting:  (1)  they  are  km  10  gioi  b 

rolled  piodncu,  because  Ihe  kneading  which  Ibc  metal  oKte^a 

rolling  improves  its  quslity,  and  dosci  up  its  ca^-itie.  lz^ 

I  it  would  be  cxtremdy  difficult  and  in  most  cau4  impraciH-.^ 

cast  the  metal  directly  inio  any  ol  the  forms  ia  whkb  ibc  ^1^ 

Ik  ol  Ihe  sted  ol  comiperce  a  needed,  such  as  ra3&.  pi;:a 

uns,  an^cs,  rods.  ban.  and  wire,  because  Ibc  betal  ^c.j 

mme  u  cool  as  to  tolidily  before  rBODirtg  Ear  a  aaci  ::: 

^ions,  and  because  even  the  ibm  pieces  which  cosld  il-^  ;e 

uie  would  pucker  oc  waip  on  account  ol  their  aeokxf  1^ 

IIS-  Hcalixt  Furnaca  are  taed  in  iron  mumiaanie  t±,,- 

■  bringing  masaesnl  Medacwron^t  it 
Dper  (or  roUint  or  forging.  In  01 ' 
these  opciatioiu,  the  metal  thcaild  in  feneial  be  as  soil  and  be 
IS  hoi  as  il  consbtent  with  ils  reacbinga  low  lemperatsn  te^ 
he  rolling  or  forging  is  finished,  becanac,  as  ftpiained  ia  t  J- 
indisturbed  cooling  from  s  high  lemperatme  injara  the  ae— 
Many  of  the  furnaces  used  [or  this  beating  iie  in  a  genenl  rr 
like  the  puddling  furnace  shown  in  £g.  14,  eircpl  tbal  Il>e>  1:1 
heated  by  gas,  that  the  hearth  or  botlnm  o<  the  cbagJicr  : 
which  Ihey  are  healed  is  nearly  fiat,  aitd  Ihit  it  is  wsvaBy  rrn 
much  larger  than  (hat  ol  a  puddling  luniace.  But  ia  ad^': 
there  are  many  spedal  kinds  ol  lumaces  atranfed  to  laeE  --.: 


loiei 

116.  'cji 
Ingot  In  w 
cooled  the' 


L  for  sted  bgots.  and  the  EcknuA  of  cddc^hla.^ 

modified  by  C.  H-  Uorgan  for  beating  fcaUrts- 

rr  Sidnxt  iSl.— When  the  outer  ens  irf  *  U.-n 

hich  a  lot  of  molten  sled  has  befn  cast  has  v  --^ 

:  it  can  be  moved  without  breaking,  the  frnpsi: -': 

ior  is  still  far  above  that  suitable  foe  mlliag  or  haER- 

:  above  that  the  sui)4us  heat  ol  (he  istrriK  *=■-  : 

~  ■  ■  ^i^  ^_,_^ 

it  we   cnuld   only 

greatly  retard  the 

o(  beat  from  that 


to  Ihe  rolling  temperature 

really  an  ofteration  of  heal- 
ing, because  it)  avenge  tempera- 
's already  above  the  rolling 
lempenture,  but  one  of  equal- 
Long  the  temperature,  by  aUow- 
'  3g  the  internal  excess  ol  heat  to 
soak  "  through  Ibe  mass.  Cjcn 
did  Ibis  by  selling  Ihe  partly- 
•olidihed  ingot  in  a  well-ckaed 
"  pit "  of  brickwork,  pttheateil 
by  the  excess  heat  of  previous 
lot!  of  ingots.  Tlie  arrange-  I 
ment,  sbom  in  fig.  31,  hss  three 
advantages— (1)  that  the  tem- 
perature is  adjusted  with  aboo- 
lutdy  DO  consumption  d  lud;  (1) 
to  the  oxidation  ol  the  oatci'  crest  ol  the  in_ 
because  Ike  liltle  aUnospberic  oxygen  initiall;  ia  the  la. 
not  renewed,  wbeitaa  in  a  common  beating  tanta  ik  ti= 
brinp  s  constant  frtsh  snpply  ofoxygeni  and  IsJ  •*«  •*■  =r- 
remains  upright  during  solidification,  so  thai  it*  fific  b  -t 
centrsled  at  one  end  and  is  thus  RiDOnhle.  (See|iit.)  I1-. 
form  the  system  b  rather  tafteiiUe,  for  il  the  wprfy  <d  c" 
is  ddayed  the  pils  grow  unduly  cool,  so  that  Ihe  »eai  tt-  . 
tot  ol  ingots  either  is  not  healed  hot  awaaA  oe  b  delaTn  ' 
long  in  soaking.  Thb  defect  a  usually  Trmftfird  In  hei.^ 
Ibe  pits  by  Ihe  Siemens  retenerati  ve  syslOB  dec  1 99)  i  the  (IS.: 
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the  neul  into  tb 


i>7.  CmfMHmi  Hiatint  Fwiuia. — The  Cjen  lyUem  ii  not 
applicable  Id  uniU  ingoU  or  "  biUeU,"'  beouse  Ibey  Uck  the 
inoer  suipLut  heat  ot  Urie  ifigotsi  indeed,  Ihcy  arc  now  aUowed 
lo  axil  complelely.     To  heal  Iboe  on  the  intemiitlcnt  plan  foi 

rurniM,  bring  Ibem  as  i  whole  to  rolling  lempenture,  and  then 
withdraw  them  u  a  whole  for  rolling,  is  very  waildul  of  heal, 
becauw  it  il  only  in  the  first  part  ol  the  heating  that  the  outside 
of  tbe  ingoU  ii  cool  enough  to  abaitaet  thoroughly  the  beat  from 
(he  Saine.  During  all  the  latter  part  of  the  healing,  when  ihE 
Icmpenilure  of  the  ingot  bai  approached  that  of  the  flame, 
only  an  ever  utiaUer  aad  inuUcr  put  of  the  heal  of  Ihat  Same 
can  be  absorbed  by  the  ingoli.  Henit  in  Ibe  iniemittent  lyilem 
most  of  tbe  beat  generated  nithin  the  fumscr  oopc*  from  il 
with  tbe  prodacttofcombuMkHi.  Tbe  continuous  beat  Ingaystem 
(fig.  31)  iccoven  this  heal  by  bcinging  tbe  flune  Into  contact 


Fic  \3. — Diagram  ol  C.  H.  Morgin'i  Continucpui  HntinB  Futna« 
fari-inchbillel>]0<l.  kwg. 

A.  HottBl  billel  ready  foe  roll-    K,  TbeincoiniagiirpRheuedby 

ing.  G  and  by  tbe  pipes  N  and 

B.  Exit  door.  brought  from  above  G  to 

C.  Puiber,  for  fordng  biUcu  tor-  between  N  by  ■  flue  not 

D.  WaiH-coaled  pipe  on  which     I.  The  incoming  gaa. 

billru  an  puiEied  forward.    L,  The  flanie. 

E.  Magnetite  bncks  on  which  the     M.Theetcapingpnidiictsofcoin- 

hot  billels  ilidi  fiirwanl.  buKion. 

F.  The  billet  l*«  entered.  N,  Pipes  through  which  the  pro- 
C.  Tbe  Hiipeoded  roof.  ducu  oI  eonhuition  paa. 

with  succeuively  cooler  and  cooler  billels^  A-F,  and  finally  with 
quite  cold  ones,  of  coniequrntly  great  heat-absorbing  capacity. 

As  toon  ai  a  hot  hilln  A  is  withdrawn  by  puthing  il  endwise  out 
ol  the  eiEiI  door  B.  the  whole  row  ia  puthed  forward  by  a  set  of 

E'oc*  O.  aad,  in  ihe  hotter  nut  of  the  futiu«.  on  tbe  mEnediE 
Jcks  E.  on  which  iron  slides  caiily  when  red-hot.  A  new  cold 
billet  is  then  charged  at  the  upper  end  of  TlKheanh,  and  the  new  cycle 
tw^ins  by  pinhini  out  thnugh  B  a  Kcond  billet,  and  so  lonh. 
To  l««en  the  lot*  in  ihape  ol  "  crop  endt,^'  and  for  grneial  economy, 

in   fi(-  y*- 
A»  ihe  ioren 
first  of  a  • 


nalie  it  wide  en 


HMdoftheUlleten 


IV  sets  of  in 


iy  been  reduced  by  rollirti  to  It*  final  shape, 
wluch  are  relatively  thin,  round  or  square 


mitteocy),  or  by  a  regenerative  method  lil 


bilkta  of , the 


»ld  probabV  re 
1  is  probably  a  | 


,.— n.  because  its  disadvai 

riviiy  and  low  iperihc  beat  probably  oulwcii 
'oughncss  and  porosity- 
I  iS,  ICcllini.  Ftrpni,  end  Z>ra»i'iif.— The  tbree  chief  proccssei 
for     shaping  iron  and  Heel,  rolling,   forging  (ij.  hamm 
preuiDg  or  stamping)  and  drawing,  all  really  proceed  by  iqiK 
s  A  "  binet  "  b  a  bar,  5  in.  ■).  or  inulkr,  drawn  down  fi 
Stoom,  Ingol,  ac  pile  lor  further  maoufactuR. 


deaiRil  shape.  In  forging,  whether  i^dec  a 
er  or  under  a  press,  the  action  is  evidently  a  squeeze, 
cr  skilfully  guided.  In  dimwing,  the  pull  of  the  pincers 
13}  upon  the  protruding  end, 
Ibe  rod,  transmitted  to  the 
ndiawn  part,  £,  squeezes  Ihe 
ig  metal  of  tbe  rod  against 
rd  unyielding  die,  C.  As  when 
f-opened    umbrdla.   is    Ibniit 

forward,  its  yielding  metal  Is 
and  forced  backwards  and 


duced  ii 


byll 


duneously    lengihened    proportionally,    withi 
change  of  volume  or  den^ty, 

.,  Ualitdi  ef  Siiaint— 01  railing  much  ibe  same  is  true. 
The  rolling  mill  in  iti  simpleM  form  is  a  pair  of  cylindrical  rollers, 
BB  (figs.  34  ud  Ji)  tumint  about  their  aie:  in  oppouie  directions 
a*  shown  by  tbe  atrowi,  and  supported  at  tbeii  end)  in  strong 
frames  called  "  housings,"  CC  (fig.  js)-  The  skin  of  the  object, 
D,  which  is  undergoing  rolling,  technicaUy  called  "  the  piece," 
is  drawn  forward  powerfully  by  the  friction  ol  tbe  reV(Jvini 
rolls,  and  espedaUy  of  that  port  of  their  surface  which  at  any 
given  instant  is  moving  hotiionlaUy  (HH  in  hg.  m),ii 
the  nxl  ia  drawn  through  the  die 
in  fig.  J3,  while  the  vertical  com- 
ponent of  tbe  motion  of  the  rear 
pan  JJ  of  tbe  rolls  forces  the 
plastic  metal  of  that  part  of 
"tbe  piece'*  with  which  If 
in  contact  backwards  and 
wards,  reducing  its  area  anc 
taneousJy  lengthening  it  proporti 


laiai  it*  filed  shape  and  position, 
though  111  particles  themselves  are 
moving  coDStully  forward  with  "  Ihe  piece  " 


After  the  piece  hai  been  reduced  in  tbickneu  by 
issage  or  "  past  "  between  the  rolls,  it  may  be  given 
iduction  and  then  a  third  and  so  on,  cither  by  bringing  tl 
•ro  rolls  nearer  together,  as  in  case  of  the  plain  lolls  BB  at  tl 
'ft  in  fig.  j5,  or  by  passing  the  piece  through  an  aperture,  i 
nailer  than  the  first  F,  as  in  case  of  the  grooved  rolls,  A. 
lown  at  the  tight,  or  by  both  means  jointly.    If,  as  skcichi 


[Which  each  otih 


rolls  tu 


fler  the  piece  has  passed  once  through  the  rolls  to  the 
it  caniral  undergo  a  second  pass  till  it  has  been  brought 
0  its  initial  position  at  the  left.    But  biingjng  it  back 
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be  "  three  bi^,"  as  shown  in  fig.  36,iHth  the  upper  and  the  loirer 

roll  moving  constantly  to  the  right  and  the  middle  roll  constantly 

to  the  left,  so  that  the  piece  first  passes  to  the  right  between 

the  middle  and  lower  rolls,  and  then  to  the  left  between  the  middle 

'and   upper   rolls.    The   advantage   of   the 

"  reversing  "  system  is  that  it  avmds  lifting 

the  piece  from  below  to  above  the  middle 

roll,  and  again  lowering  it,  which  is  rather 

difficult  beause  the  white-hot  piece  cannot 

—  be  guided  directly  by  hand,  but  must  be 

3        mo^d  )>y  means  of  hooks,  longs,  or  even 

complex  mechanism.    The  advantage  of  the 

Fig.  36  —Three-  three-high  miU  is  that,  because  each  of  its 

high  Idling  MilL  moving  parU  is  always  moving  in  the  same 

direction,  it  may  be  driven  by  a  rdatively 

small  and  hence  cheap  engine,  the  power  delivered  by  which 

between  the  passes  is  taken  up  by  a  powerful  fly-wheel,  to  be 

given  up  to  the  rolls  during  the  nest  pass.    (See  also  Rollimo 

Mill.) 

130.  Advantages  and  ApplicabSUy  of  RcUing. — ^RoUing  uses 
very  much  less  power  than  drawing,  because  the  friction  against 
the  fixed  die  in  the  latter  process  is  very  great.  For  much  the 
same  reason  rolling  proceeds  much  faster  than  drawing,  and  on 
both  these  accounts  it  is  incomparably  the  cheaper  of  the  two. 
It  is  also  very  much  che^)er  than  forging,  in  large  part  because 
it  works  so  quickly.  The  piece  travels  through  the  rolls  very 
rapidly,  so  that  the  reduction  takes  place  over  its  whole  length 
in  a  very  few  seconds,  whereas  in  forging,  whether  under  hammer 
or  press,  after  one  part  of  the  piece  has  been  compressed  the  piece 
must  next  be  raised,  moved  forward,  and  plsiced  so  that  the 
hanuner  or  press  may  compress  the  next  part  of  its  length. 
This  moving  is  expensive,  because  it  has  to  be  done,  or  at  least 
guided,  by  hand,  and  it  takes  up  much  time,  during  which  both 
heat  and  iron  are  wasting.  Thus  it  comes  about  that  rolling  is 
so  very  much  cheaper  than  either  forging  or  drawing  that  these 
latter  processes  are  used  only  when  rolling  is  impracticable. 
The  conditions  under  which  it  is  impracticable  are  (i)  when  the 
piece  has  either  an  extremely  large  or  an  extremdy  snudl  cross 
section,  and  (3)  when  its  cross  section  varies  materially  in  different 
parts  of  its  length.  The  number  of  great  shafts  for  marine  engines, 
reaching  a  diameter  of  2  a^  in.  in  the  case  of  the  "  Lusitania," 
is  so  small  that  it  would  be  wasteful  to  instal  for  their  manu- 
facture  the  great  and  costly  rolling  mill  needed  to  reduce  them 
from  the  gigantic  ingots  from  which  th^  must  be  mad^  with 
its  succession  of  decreasing  passes,  and  its  mechanism  for 
rotating  the  piece  between  passes  and  ivt  transferring  it  from 
pass  to  pass.  Great  armour  plates  can  indeed  be  made  by  rolling, 
because  in  making  such  flat  plates  the  ingot  is  simply  rolled 
back  and  forth  between  a  plur  of  plain  cylindrical  rolls,  like 
BB  of  fig.  35,  instead  of  being  tiansferred  from  one  grooved 
pass  to  another  and  smsJler  one.  Moreover,  a  single  pair  of  rolls 
suffices  for  armour  plates  of  any  width  or  thickness,  whereas 
if  shafts  of  different  diameters  were  to  be  rolled,  a  special  final 
groove  would  be  needed  for  each  different  diameter,  and,  as 
there  is  room  for  only  a  few  large  grooves  in  a  single  set  of  rolls, 
this  would  imply  not  only  providing  but  installing  a  separate 
set  of  roUs  for  almost  every  diameter  of  shaft.  Finally  the 
quantity  of  armour  plate  needed  is  so  enormous  that  it  justifies 
the  expense  of  installing  a  great  rolling  milL  ELrupp's  armour- 
plate  mill,  with  rolls  4  ft.  in  diameter  and  zs  ft.  k>ng,  can  roll 
an  ingot  4  ft.  thick. 

Pieces  of  very  small  cross  section,  like  wire,  are  more  con- 
veniently made  by  drawing  through  a  die  than  by  rolling, 
essentiaUy  because  a  single  draft  reduces  the  cross  section  of  a 
wire  much  more  than  a  single  pass  between  rolls  can.  This  in 
turn  is  because  the  direct  pull  of  the  pincers  on  the  protruding 
end  of  the  wire  is  much  stronger  than  the  forward-drawing 
pull  due  to  the  friction  of  the  cold  rolls  on  the.  wire/  which  b 
necessarily  cold  because  of  its  small  section. 

Pieces  which  vary  materially  in  cross  section  from  point 
to  point  in  their  length  cannot  well  be  made  by  rolling,  because 
the  cross  section  of  the  piece  as  it  emerges  from  the  roUs  is 


necessarily  that  of  the  aperture  between  tbe  nBs 

it  is  emerging,  and  this  aperture  is  naturally  of 

because  the  rdOs  are  cylindrical.    Of  coarse,  l^  w^^^g  tbe  nsQi 

eccentric,  and  by  varying  the  depth  and  shape  of  the  diffeREt 

parts  of  a  given  groove  cut  in  their  sarface,  the 

of  the  piece  made  in  this  groove  may  vary  somew^mt  faoa 

topoint    But  this  and  other  methods  of  vaiyii^  the  I 

have  been  used  but  little,  and  they  do  not  seem  caiafak  of  wiik 

application. 

The  fact  that  rolling  is  s6  much  cheaper  than  Cocgns  ^'^  ^ 
engineeis  to  design  their  pieces  so  that  they  caa  be  made  by 
roUing,  i.e.  to  make  them  straight  and  of  uD^kirm  oosa  aeoics. 
It  is  for  this  reason,  for  instance,  that  railroad  raib  are  of  *■■»*»"■* 
uniform  section  throughout  thdr  length,  instead  of  havng  those 
parts  of  their  length  which  come  between  the  suppovtuig  ties 
deeper  and  stronger  than  the  parts  which  rest  on  the  ties, 
as  in  the  case  of  eye  bars,  it  is  imperative  that  one  par 
differ  materially  in  section  from  the  rest,  this  part  may  be 
locally  thickened  or  thinned,  or  a  special  part  may  here  be  wdAji 
on.  When  we  come  to  pieces  of  very  irregular  shape,  smh  is 
crank-shafts,  anchors,  trunnions,  ftc,  we  must  resort  to  fmipec. 
except  for  purposes  for  whidi  nnforged  *^«»^*»f  aic 
enough. 

131.  Fcrgmt  proceeds  by  beating  or  aqaeenng  the 
under  treatment  from  its  initial  into  its  final  shape,  as  for  ■ 
by  hammering  a  square  ingot  or  bloom  first  on 
then  on  another  until  it  is 
reduced  to  a  cylindrical 
shape  as  shown  at  A  ia 
fig.  37.    As  the  ingot  is 
reduced  in  section,  it  is  of 
course  lengthened  pn^^- 
tionaHy.    Much  as  in  the 
smith's  forge  the  objecfii 
forged  rests  on  a  massive 
anWl  and  anvil  Uock,  B 
and  C,  and  is  struck  by 
the  tup  D  of  the  hammer. 
This   tup  is  raised  and 
driven    down   by   steam 
pressure  aM>lied  below  or 
above  the  pbton  E  <rf  the ' 
steam  cylinder  mounted 
aloft,  and  connected  with 
the  tup  by  means  of  the 
strong  piston-rod  F.    The 
demand   for   very   large 
forgings,    especially     for 
guns  and  armour  plate, 
led    to   the    buildinig   of 
enormous  steam  hanunos.    .    »^**;II:    *  »^ 
The  falling  parU  of  the  §•  JSS? 
largest  of  these,  that  at  c!  Anvil  block  t 
Bethlehem,  Pa.,  wdf^  las  I^*  Falling  tnp. 
tons.  ^*  Steam  pistoo. 

The    first    cost    of    a  ^'  Pb»<»-'»j  }<» 

is  much  less  than  that  of 

a  hydraulic  press  of  like  capacity,  as  is  iea<fi|y 
when  we  stop  to*  reflect  what  pomful  preasore,  if 
applied,  would  be  needed  to  drive  the  nail  which  a  Sgbt  ^"^ 
from  our  hand  hammer  forces  easily  into  the  woodwork, 
thdess  the  press  uses  much  less  power  than  the  haiwwwf, 
much  of  the  force  of  the  latter  is  dissipated  in  aettiag  «p 
—indeed  harmful,  and  at  times  destroclive^-^ribintiaDS  m  i^ 
foundations  and  the  surrounding  earth  and  btt3(fia^  Motbp^^. 
the  effect  of  the  sharp  Uow  of  ihe  hammer  is  fdatrrdy  se^efic^. 
and  does  not  penetrate  to  the  interior  of  a  hise  piece  as  i** 
slowly  applied  pressure  of  the  hydranlic  press  docs, 
these  facts  the  great  hammers  have  given  pboe  to 
forging  presses,  the  xas-ton  BethMiem  hammer,  for  intfanrr  *.*  a 
X4,ooo-ton  hydraulic  press^  moved  by  water  under  a  mmes  cf 
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pcflad  the  rndDctka  d  G«l  Britain  iscnuHl  i>% 

■- ^'^ '^— tripitd.    ThKconrapoadiatrhMDgm 

m  ineoKiK  ■iBuiEcmi  imnHilkiilg.  The  UniUd  Stiu  pisduc- 
doo  in  19OT  n*  1714  time*  that  si  1B65.  ind  ihe  prapnitiin  which  it 
fDrmtd  o(  th*  woiM\  Bed  me  fnim  3%  in  iS^j  to  10%  in  1S70. 
30%  ip  iBto:  36%  io  iSjo.  *»%  ia  ilM  .nd  46%  i"  IW-  1° 
1907  the  Bntiu  ttccl  pniduclloa  wvi  ncsnv  nve  timet,  thai  a(  tbt 
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.  and  aa  even  n^ier  reductjDa  u  the  cd 
MchinalB  oae  caae  H-i  la  ■  peilod  of  betweea  ,> 
yean.  Thii  (rcat  eanwmy  Ib  Dot  doe  to  reducIioD  ie 
eonHdf  to  Mr  Canx^.  In  ooe  dI  the  lai^ieA  Amenu 
Ibe  anrtte  wafee  In  1900  for  aU  peraniu  paid  by  the  c 
Uboariri,  mwhaniciaml  bow,  »eie  nipre  than  14  (mt,  i 
for  tit  311  wochuc  dayi.  How  econonikxl  the  meilic 

that  oed  billeu  have  btcn  ioldu>[3'a6  (£>,  I7>.  8d.) 
la  wciy  laice  quBtilla  at  III  113,  n.)  per  —  ~  *'- 
acconUu  to  Mr  Camecie,  wltbaut  iHit' 
by  inoeat.  akhcwgh  ihe  taat  ol  ach 
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T)ble  V.  ibowa  the  rediicc>»  Id  prices.  The  price  of  wroof  ht 
L  Philadelphia  leached  tiS5  (iy.  oa.  M.)  id  1813.  and.  • 
KlinlnctoUoUii.  lot  ScH.aiiin  reached  tiij  Uit,  lu.  4d. 
J37.    Bewmer  Beel  ni1>  Kid  at  tl74  ia  the  depitdited  cam 


ilcDt  to  about  ^S'  I7t.  4d.  1b  (old),  tod  at  I17 

m  PreJHcMm.— Id  iBio'th*  Unlud  St«a  Dtdi 
a  iBjo,  iljo  and  1B60  not  ht  tna  10%  oc  the 
a  of  pig  inia.  thoufh.  Iwked,  li  iSw  their  produc- 

.  only  about  oiie-thiid  ai  (leat  at  In  IBIO.    Bui  tiler  the 

close  o(  the  Civil  War  the  pnaJociien  Increatedbykaptindboundt, 
tin  Id  1907  It  wii  ihInv4M  (imea  aa  treal  at  in  iKjt  aod  the 
nnnntafe  irtikh  it  lonned  of  th*  world  ■  productian  mte  to  tonie 
.4%  in  i«70.  "  %  in  'Mo.  M%  i"  1909  ""■l  43%  la  W.  In  Ihia 
Jut  yew  tb*  Uoiled  Stilet  ptoiuctiao  o(  p«  HOD  wu  oaity  7  tinet, 
■od  that  of  Gerauiar  and  LuuBbwi  Boilr  s  tiaa,  that  of  iHo. 


United  Sulo  neuly  niiwtca  tiom,  aa  peal  aa  in  iSSo,  Of  the 
CDDibiiwd  wTouEht  inm  ud  aeel  of  the  Uiiiled  Staiea,  ileel  fonaed 
only  >%  in  1865,  but  17%  in  iWo,  85%  Id  li^  aod  91%  la  1007. 
Thut  in  the  niDctctn  ytwi  bccwen.i&Bo  and  18^9  the  age  oC  Iron 
Euve  place  to  tbiC  of  ttcd. 
The  ftr  afila  touuoiptioB  of  Iron  b  Cmt  BrilaiD.  nbdip' 
ipoRt,hHbceaakiiiatedaa  144  lb  In  igj]  and  ijo  Ihia  iS9D,th 
,  .. ^    g       


Cenaanytor  1906  a*  about  a  quattnol  a  idd.  k  that  the  Btitlik 

KfsMM  CDaunptlOB  It  about  lOUr-foU  iiiil  Ih*  An>»r<n<i  alnil 
yfold  that  of  iBSJ.    TIda  (teal  laci 


inptloB  It  about  foui 

f  iBSJ.    TIda  (teal  lacreaae  in  the  ^  capila  tet 
■a  by  the  human  race  ia  of  courte  bat  fart  rf  th 


jitcturini,  i*.  RiacliiDery-uiiDrwwh,  oaiiy  all  madiJDety 

beinc  BCGenarihr  made  of  inv.  Tbb  nvenion  may  be  Hnwelcaae, 
bat  It  It  lacvllable  [or  the  two  lampla  Ruon  that  the  wonderful 
lapcoveaieaf  la  ^ricahnn  decieate  the  Dunber  of  mea  needed 
to  rala  a  liven  quantity  of  food,  ij.  Is  feed  the  nal  of  the  race:  and 
that  with  every  decade  our  food  formt  a  aoialler  proportion  of  our 
oeedt,  to  lapidly  do  tbeee  muhipty  and  divervfy.   Amoofl  the  other 

diapLacement  of  wood  by  inm  for  aUpa  aad  bridn^njlldini;  the 

conftnictiDC  buildingi  of  varioua  Undt;  Ilie  irowth  of  ateam  aad 
electric  nirwiyi;  and  the  InCrodiKtloa  of  IroB  feodnf.  The  in- 
cnaaed  Importance  of  Cenoany  aad  Lvxeoibnix  may  be  tefened  in 
large  part  10  the  inveotieo  of  (he  batle  Dtaaeffur  aad  Dpen-he*nli 
nrocttm  by  Tbomai,  who  by  tbeiB  nvc  an  IneBlmable  vahn  to  the 
phoqiboiicomofllieBtcountTitt.  That  of  the  United  Suiei  it  due 
In  pan  to  the  growth  of  hi  pofslitioo;  to  the  introduction  of 
labour-eaving  nachiaCfy  in  ima  maiuifactuie;  to  the  grand  acale  oa 
which  thii  raaaufactare  it  eankd  oaj  and  to  the  ditcovery  of  the 
cheap  and  rich  area  of  the  MeaaU  rtfioa  of  Lake  Superior.  But. 
given  all  theae,  the  looo  dl  which  teparale  the  on  bida  of  Lake 
Superior  from  the  rheap  coal  of  Feantylvania  irould  liave  haadU 
capped  Ibe  AonVan  iron  IndDalry  moat  teriouily  but  lor  the  re- 
markable cheapealng  of  tnuu^orUliOB  which  hat  ocmrred.  Aa  thit 
ia  1UCD  haa  beea  due  to  the  very  men  who  have  developed  the  iroo 
induatry,  it  aa  hanlly  be  queaUoned  that,  oa  further  anatytla.  thia 

A — . ^1  ^,j„  jj  coaildeiable  part  be  lefened  to  racial  qualiliet. 

Df  the  Germaa  Inn  development.    We  Diay  Dote 

the  three  great  iron  nodacen  ■>  ckiaely  related 

Britala.  the  Uaited  Stalei  and  Cennany  and 

1907  Bi  %  of  the  wortd't  p^  iroo  ood  B3%  of 


with  inlcntt 
by  blood— Cr 
Luiembui^^uuHn 
Itt  tteel :  and  that 

and  VTDueht  i 
addand&jc 


fieat  pnxtatct  by  which  nearly  aH 
Liid  open-hearth  pr 

bBBTIh  pnEot  Slit  Bntaia  di^m  tbare  with  Fiance  ihe  credTl  of 

Tablet  VI..  VII.,  Vfll.  and  IX.  are  aHnpiled  nuinly  from  figaie. 

-       (1  {Americin  Iron  and  Sttel  AaaocU- 

indicated.ai  folloin:  -.  71W  tfiHrof 
1:  -,  /Jfli  (1907);  '-  JnnuU  Im 

. ,.  .,  ,  Eriiel  In  Ifiaerai  Kotumi  tf  Ot 

VniM  Sum,  (publiibed  by  tha  United  Suxca  Ceokipcal  Survey 
(1906).  pp.  in-flj. 


^ven  Id  I.  M.  Swank'i  Riffli 
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Table  yi.—Pndiieliom  €f  Pig  From  (m  Aomuntds  efhug  fnif). 


Year. 

United  States. 

Great 
Britain. 

Gennanyand 
Luaemburg. 

The  World. 

1800 

•  • 

•  • 

•  • 

82s 

1810 

54 

m  m 

•  • 

•  ■ 

1830 

165 

677 

•  • 

1.82s 

1850 

•   • 

•  • 

4.750 

X865 

4825 

972 

9,250 

1870 

3t^*4 

*^ 

11.900 

1880 

3*835 

7749 

17.950 

1890 
1900 

9.203 
13.789 

^ 

t$i 

38.973* 

1907 

25,781 

9924 

12,672 

59.72«* 

Table  WlL—ProducHom  iff  Pit  Ttam  in  the  Untied  States  {in 
tkcusands  of  long  terns). 


Year. 

Anthraate. 

Charcoal. 

Coke  and 
Bituminous. 

TotaL 

Illlll 

1614 

IS? 
1271 
1677 
1372 

480 

437 

6.388 

7.950 

11.728 

23.972 

3.835 
4/>45 

13I7S 
25.781 

"  Anthracite  "  here  includes  iron  made  with  anthracite  and  coke 
muoed,  "  Bituminous "  includes  iron  made  with  coke,  with  raw 
bituminous  coal,  or  with  both,  and  "  Charcoal  *'  in  1900  and  1907 
iiMclud«s  iron  made  either  with  charcoal  done  or  with  charooal  mixed 
with  Qoke. 

Table  WW.—Prodnetion  of  Wrangkl  Inn,  also  ihai  ef  BUmnary  Iron 

{in  thousands  of  long  tans). 


Wrought  Iron. 

Bloomary  Iron 
direct  from  the  Ore. 

1870. 
United  States  . 
Great  Britain    . 

1153 

«  • 
•  • 

1880. 
United  SUtes  . 
Great  Britain 

2083C) 

•  • 

36 

•  • 

1890. 
United  States  . 
Great  Britain   . 

2|i80) 

7 

•  • 

UmtdMSutes.  . 
Great  Britain   . 

1203^ 

3 

•  • 

1900. 
United  Sutes  . 
Great  Britain   . 

•-• 

4 

•  • 

1907. 
United  States   . 
Great  Britain    . 

2200 

975 

•  • 

•  • 

*  Hammered  products  are  excluded. 


Table  DL- 

-PndmOipmefSkdi 

mimmsm 

^ofimgtmii. 

DdBdDCs* 

Open- 
Hearth. 

Cracifale 

and  Mis- 

1 

TotaL 

1870. 

United  States 

•         •         • 

37 

1 

31 

69 

Great  Britain 

•         •         • 

215 

(for  1873) 

7« 

TheWorid  . 

«         «         • 

•  • 

*  ■ 

•  • 

69»* 

i88a 

United  States 

•        «         • 

«/>74 

lOI 

e 

1,24? 

Great  Britain 

•        *         • 

IfiU. 

2SJ 

USTS 

Gennanyand 

I 

LuxembuiK 

•      m       • 

600' 

«r 

33 

728  1 

TheWorid  . 

.•       •       • 

•  • 

•  • 

•  • 

AJnsr 

1890. 

United  States 

•        •       • 

3.689 

513 

7S 

4-^77 

Great  Britain 

•       •        • 

2,015 

1,564 

100 

3.^^ 

Germany  and 

Luxemburg 

•        •       « 

•  • 

•  • 

.  ^ 

^JtTT 

The  World  . 

•           »            m 

•  • 

■  • 

•  • 

1 1,900* 

190OU 

United  States 

Acki 
Basic 

6^5 
0 

853{ 
2,5«5> 

105 

io.i8i 

■ 

Great  Britain 

Arid 
*  ;  BasK 

1,254 
491 

3*15^ 

M9 

&<D9>   • 

Gennanyand 

1 

Luxemburg 

•          •         • 

•  • 

•  • 

•  • 

6k54i 

TheWorid  . 

•          •          • 

•  • 

•  • 

•  • 

1907. 

United  States 

Arid 

11.668 
0 

1,270 

low* 
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^  Ingots  only.       *  Bessemer  and  open  hearth  only. 


Table  X. — Tonnage  {gross  rwuler)  efix 
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1877. 

1880! 

1885. 

189a 

i«9S 

1900. 

.906; 

Wrought  Iron 
Steel     ..     . 

443 
0 

460 
35 

304 

162 

50 
1079 

8 
«63 

M 
1935 

c' 
M93 

Table  XI. — Prodmdion  of  Iron  Ore  (m  Ikousands  of  long  tens). 


United  States 

Germany  and  Luxemburg 

Great  Britain     .     .     . 

Spain 

France 

Russia 

Sweden 

Austria-Hungary     .     . 
Other  Countries       .     . 


1905. 


Thousands  of 
Long  Tons. 


42.526 

23.074 

14.591 

8.934 

7,279 

5.954  » 
4,297 

3,639 
3457 


Per  Cent. 


37-4 

20*3 
I2'8 

7-9 
6-4 

3-8 
3-2 
3-0 


1906. 


Thousands  of 
LongTons^ 


47.750 
26,312 
15.500 
9.299 
8447 
3.812 
4431 
4.024 
4.297 


Pier  Cent. 


38-6 

21-3 
12-5 

7-5 
6-7 

3-6 
3-3 
3-5 


1907. 


Loi«Tc 


51.721 
27,260 

15.732 


Total 


113.751 


ioo*o 


123,773 


lOO-l 


*  Calculated  from  the  production  of  pig  iron 

mOH  HASK  {masipu  de  fa).  The'  identity  of  the  "  man  in 
the  iron  mask  "ha  famous  historical  mystexy.  The  person 
10  called  was  a  political  prisoner  under  Louis  XIV.,  who  died 
in  the  BastiDe  in  1703.  To  the  mask  itself  do  real  importance 
attaches,  thoui^  that  feature  of  the  stoiy  gave  it  e  romantic 


(H.ltRj 


'Approximately. 


interest;  there  is  no  historical  evidence  tliat  the  ana^  ^ 
said  always  to  wear  was  made  of  anytliiBg  bat  bbck  v«}vii 
(sefrari),  and  it  was  only  afterwards  that  Icsend  cuEsmini  'tt2 
material  into  iron.  As  regards  tlie  "  man,**  we  have  ife  ccs- 
temporaxy  official  jotttnals  of  tjixaxitt  da  Jmcn  (dL  xjafr),  the 


IRON  MASK 


83s 


king's  lieutenuit  at  the  Bastflle,  from  which  we  learn  that  on  the 
i8th  of  September  1698  a  new  governor,  B^nigne  D'Auvergne 
de  Saint-Mars,  arrived  from  the  fortress  of  the  Isles  Ste 
Marguerite  (in  the  bay  of  Cannes),  bringing  with  him  "un 
anden  prisonnier  qu'il  avait  &  Pignerol "  (Pinerolo,  in  Piedmont), 
whom  he  kept  always  masked  and  whose  name  remained  untold. 
(Saint-Mars,  it  may  here  be  noted,  had  been  commandant  at 
Pignerol  from  the  end  of  1664  till  z68x;  he  was  in  charge  there 
of  such  important  prisoneis  as  Fouquet,  from  1665  to  his  death 
in  i6go,  and  Lauzun,  from  1671  till  his  release  in  1681;  he  was 
then  in  authority  at  Exiles  from  x68i  to  1687,  and  at  Ste 
Marguerite  from  1687  to  1698).  Du  Junca  subsequently  records 
that  "oa  Monday  the  xpUi  of  November  1703,  the  unknown 
prisoner,  always  masked  with  a  black  velvet  mask,  whom  M.  de 
Saint-Man  had  brought  with  him  from  the  islands  of  Ste 
Marguerite,  and  had  kept  for  a  long  time, . . .  died  at  about  ten 
o'ck)ck  in  the  evening."  He  adds  that  "  this  unknown  prisoner 
was  buried  on  the  20th  in  the  parish  cemetery  of  Saint  Paul, 
and  was  registered  under  a  name  also  unknown  " — ^noting  in  the 
margin  that  he  has  since  learnt  that  the  name  in  the  register 
was  "  M.  de  MarchieL  "  The  actual  name  in  the  register  of 
the  parish  cemetery  of  Saint  Paul  (now  destroyed,  but  a  facsimile 
is  still  in  existence)  was  "  Marchioly  ";  and  the  age  of  the 
deceased  was  there  given  as  "  about  45." 

The  identity  of  this  prisoner  was  already,  it  will  be  observed, 

a  mystery  before  he  died  in  2703,  and  soon  afterwards  we  begin 

to  see  the  fruit  of  the  various  legends  concerning  him  which 

presumably  started  as  early  as  1670,  when  Saint-Mars  himself 

(see  below)  found  it  necessary  to  circulate  "  fairy  tales  "  {conies 

jaunti).    In  171X  the  Princess  Palatine  wrote  to  the  Electress 

Sophia  of  Hanover,  and  suggested  that  he  was  an  English 

nobleman  who  had  taken  part  in  a  plot  of  the  duke  ci  Berwick 

against  WiUiam  III.   Voltaire,  in  his  SiicU  dt  Louis  XIV  (1751), 

told  the  story  of  the  mysterious  masked  prisoner  with  many 

graphic  detaUs;  and,  under  the  heading  of  "Ana"  in  the 

Questions  sur  Vencychpidie  ((kneva,  1771),  he  asserted  that 

he  was.  a  bastard  brother  of  Louis  XIV.,  son  of  Maxarin  and 

Anne  of  Austria.   Voltaire's  influence  in  creating  public  interest 

in  the  "  man  in  the  mask  "  was  indeed  enormous;  he  had  himself 

been  imprisoned  in  the  Bastille  in  17x7  and  a^dn  in  1726;  as 

early  as  1745  he  is  found  hinting  that  he  knows  something; 

in  the  Siide  de  Louis  XI V  he  justifies  his  account  on  the  score 

of  conversations  with  de  Bemaville,  who  succeeded  Saint-Mars 

(d.  X708)  as  governor  of  the  Bastille,  and  others;  and  after  Heiss 

in  X  7  70  had  identified  the  "  mask  "  with  Mattioli  (see  below), 

Voltaire  was  not  above  suggesting  that  he  really  knew  xxwre  than 

be  had  said,  but  thought  it  sufficient  to  have  given  the  due  to  the 

enigma.   According  to  the  Abb^  Soulavie,  the  duke  of  Richelieu's 

advice  was  to  reflect  on  Voltaire's  "last  utterances"  on  the 

subject.    In  Soulavie's  Uimoires  of  Richelieu  (London,  2790) 

the  masked  man  becomes  (on  the  authority  of  an  apocryphal 

note  by  Saint-Mars  himself)  the  legitimate  twin  brother  of  Louis 

XIV.   In  x8ox  the  story  went  that  this  scion  of  the  royal  house  of 

France  had  a  ion  bom  to  him  in  prison,  who  settled  in  Corsica 

under  the  name  of  "  De  Buona  Parte,"  and  became  the  ancestor 

of  Napoleonl    Dumas's  VicomU  de  Bragdonne  afterwards  did 

much  to  popularise  the  theory  that  he  was  the  king's  brother. 

Meanwhile  other  identifications,  earlier  or  later,  were  also 

supported,  in  wboae  case  the  facts  are  a  suffident  refutation. 

He  was  Louis,  count  of  Vermandois,  son  of  Louise  de  la  VaUiire 

(Mimcires  seaets  pour  senir  d  I'ktstoire  de  Perse,  Amsterdam, 

X74S)>  Vermandois,  however,  died  in  1683.    He  was  the  duke 

of  Monmouth  (Ldire  de  Scinte  Pay  .  .  .  Amsterdam,  1768), 

although  Moimiouth  was  beheaded  in  1685.    He  was  Francois 

de  Vend6me,  duke  of  Beaufort,  who  disappeared  (and  pretty 

certainly  died)  at  the  siege  of  Candia.  (X669);  Avedick,  an 

A  rmenian  patriarch  seized  by  the  Jesuits,  who  was  not  imprisoned 

till  1706  and  died  in  171  x;  Fouquet,  who  undoubtedly  died  at 

Pignerol  in  x68o;  and  even,  according  to  A.  Loquin  (X883), 

^folierel 

Modem  critidsm,  however,  has  narrowed  the  issue.    The 
'*  oiaa  in  the  mask  "  was  dther  (x)  Count  Mattioli,  who  became 


the  pxisoner  of  Saint-Mars  at  Pignerol  in  1679,  or  (3)  the  person 
call^  Eustache  Danger,  who  was  imprisoned  in  July  1669 
in  the  same  fortress.  The  evidence  shows  condusively  that 
these  two  were  the  only  prisoners  under  Saint-Mars  at  Pignerol 
who  could  have  been  taken  by  him  to  the  Bastille  in  1698. 
The  aigumenu  in  favour  of  Mattioli  (first  suggested  by  Heiss, 
and  strongly  supported  by  Topin  in  1870)  are  summed  up, 
with  much  wdght  of  critical  authority,  by  F.  Funck-Brentano 
in  voL  IvL  of  the  Rnue  kistorique  (1894) ;  the  daims  of  Eustache 
Danger  were  no  less  ably  advocated  by  J.  Lair  in  vol.  ii.  of  his 
Nicolas  Poucguei  (1890).  But  while  we  know  who  Mattioli 
was,  and  why  he  was  imprisoned,  a  further  question  still  remains 
for  supporters  of  Danger,  because  his  identity  and  the  reason 
for  his  incarceration  are  quite  obscure. 

It  need  only  be  added^  so  far  as  odier  modem  theories  are  con- 
oemed,  that  m  1873  M.  Jung  (£a  VMU  sur  la  masque  defer)  had 
brought  forward  another  candidate,  with  the  attractive  name  of 
"Marediid."  a  soldier  of  Lorraine  who  had  taken  part  in  a  pdaoning 
plot  against  Loub  XIV.,  and  was  arrested  at  Peronne  by  Louvois  in 
1673,  and  said  to  be  lodged  in  the  Bastille  and  then  sent  to  Pignerol. 
But  Junff's  aiguments,  though  strong  destructively  against  the 
Mattioli  theory,  break  down  as  regards  any  valid  proof  dther  that  the 
prisoner  arrested  at  Peronne  was  a  Bastille  prisoner  in  1673  or  that 
be  was  ever  at  Pignerol.  where  indeed  we  find  no  trace  oC  him. 
Another  theory,  propounded  b)r  Captain  Bazeries  {La  Masque  defer, 
1883),  identified  the  prisoner  with  Ceneral  du  Bulonde,  punished  for 
cowardice  at  the  siege  of  Cunco;  but  Buk>nde  only  went  to  Pignerol 
in  X691,  and  has  been  proved  to  be  living  in  1705. 

The  MaUioli  rAeory.— Ercole  Antonio  Mattioli  (bom  at 
Bologna  on  the  xst  of  December  1640)  was  minister  of  Charles 
IV.,  duke  of  Mantua,  who  as  marquess  of  Montferrat  was  in 
possession  of  the  frontier  fortress  of  Casale,  which  was  coveted 
by  Louis  XIV.  He  negotiated  the  sale  of  Casale  to  the  French 
king  for  xoo,ooo  crowns,  and  himself  recdved  valuable  presents 
from  Louis.  But  on  the  eve  of  the  occupation  of  Casale  by  the 
French,  Mattioli — actuated  by  a  tardy  sense  of  patriotism  or 
by  the  hope  of  further  gain — ^betrayed  the  transaction  to  the 
governments  of  Austria,  Spain,  Venice  and  Savoy.  Louis, 
in  revenge,  had  him  kidxiapped  (1679)  by  the  French  envoy, 
J.  F.  d'^trades,  abb4  of  Moissac,  and  Mattioli  was  promptly 
lodged  in  the  fortress  of  PigneroL  This  kidxiapping  of  Mattioli, 
however,  was  no  secret,  and  it  was  openly  discussed  in  La  Pru- 
densa  Irionfante  di  Casale  (Cologne,  2682),  where  it  was  stated 
that  ^attioli  was  masked  when  he  was  arrested.  In  February 
x6So  he  is  described  as  nearly  mad,  no  doubt  from  the  effects 
of  solitary  confinement.  When  Saint-Mars  was  made  governor 
of  Exiles  in  x68x  we  know  from  one  of  his  letters  that  Mattioli 
was  Idt  at  Pignerol;  but  in  March  X694,  Pignerol  being  about 
to  be  given  up  by  France  to  Savoy,  he  and  two  other  prisoners 
were  removed  with  much  secrecy  to  Ste  Marguerite,  where 
Saint-Mars  had  been  governor  since  2687.  Funck-Brentano 
emphasizes  the  fact  that,  although  Eustache  Danger  was  then 
at  Ste  Marguerite,  the  king's  minister  Barbezieux,  writing 
to  Saint-Mars  (March  so,  1694)  about  the  transfer  of  these 
prisoners,  says:  "  You  know  that  they  are  of  more  consequence 
{plus  de  censiquence),  at  least  one"  (presumably  Mattioli), 
"  than  those  who  are  at  present  at  the  island."  From  this 
point,  however,  the  record  is  puzzling.  A  month  after  his 
arrival  at  Ste  Marguerite,  a  prisoner  who  had  a  valet  died  there.* 
Now  Mattioli  undoubtedly  had  a  valet  at  Pignerol,  and  nobody 
else  at  Ste  Marguerite  is  known  at  thb  time  to  have  had  one; 
so  that  he  may  well  have  been  the  prisoner  who  died.  In  that 
case  he  was  dearly  not  "  the  mask  "  of  X698  and  X703.  Funck- 
Brentano's  attempt  to  prove  that  MattioU  did  n<a  (Ue  in  X694 
is  far  from  convindxig;  but  the  assumption  that  he  did  is 
inferential,  and  to  that  extent  arguable.  "  Marchioly  "  in  the 
burial  register  of  Saint  Paul  xiaturally  suggests  indeed  at  first 
that  the  "anden  prisoimier"  taken  by  Saint-Mars  to  the 
Bastille  in  1698  was  Mattioli,  Saint-Mius  himself  sometimes 

'  Barbezieux  to  Saint-Man,  May  10, 1694 :  *\  J'ai  n^  la  lettre  que 
vous  avez  pris  la  pdne  de  m'^crire  le  29  du  mois  pass^  \  vous  pouvcz, 
suivant  que  vous  le  propotez,  faire  mettre  dans  la  pnson  vodt6e  le 
valet  du  prisonnier  qui  est  mort."  It  may  be  noted  that  Barbezieux 
had  recently  told  Saint-Mars  to  designate  his  prisoners  by  circura- 
locutioos  in  his  correspondence,  and  not  by  name. 
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writing  the  mune  "  Marthioly "  in  hk  lettos;  bat  farther 
consderation  leaves  this  axgument  deddedly  weak.  In  any 
case  the  age  stated  in  the  burial  register,  "about  45/'  was 
fictitious,  whether  for  MattioU  (63)  or  Dauger  (at  least  53); 
and,  as  Lair  points  out,  Saint-Mars  is  known  to  have  given 
false  names  at  the  burial  of  other  prisoners.  Monstgnor  Bames, 
in  The  Man  of  the  Mask  (1908),  takes  the  entry  "  Marchioly  " 
as  making  it  certain  that  the  prisoner  was  not  MattioU,  on  the 
ground  (i)  that  the  law*  explicitly  ordered  a  false  name  to  be 
given,  and  (2)  that  after  hiding  his  identity  so  carefully  the 
authorities  were  not  likely  to  give  away  the  secret  by  means 
of  a  burial  repster. 

In  spite  of  Funck-Brentano  it  appears  practicaBy  certain 
that  MattioU  must  be  ruled  out.  If  he  was  the  individual 
.who  died  in  2703  at  the  Bastille,  the  obscurity  which  gathered 
round  the  nsnirifM  masked  prisoner  is  almost  inoompr^nsible, 
for  there  was  no  real  secret  about  Mattioli's  incarceration. 
The  existence  of  a  "  legend  "  as  to  Dauger  can,  however,  be 
traced,  as  wiH  be  seen  below,  from  the  first.  Any  one  who 
acoq>ts  the  MattioU  theory  must  be  driven,  as  Lang  suggests, 
to  suppose  that  the  mystery  «^di  grew  up  about  the  unknown 
prboner  was  somdww  transferred  to  Mattidi  from  Dauger. 

Tka  Dauger  Theory.— Vihal  then  was  Danger's  history? 
Unfortunately  it  is  only  in  his  capacity  as  a  prisoner  that  we 
can  trace  it.  On  the  19th  of  July  1669  Louvois,  Louts  XIV. 's 
minister,  writes  to  Saint-Mars  at  Pignerol  that  he  is  sending 
him  **  le  nomm^  Eustache  Dauger  "  (Dauger,  D'Angers — the 
spelling  is  doubtful),*  whom  it  is  of  the  last  importance  to 
keep  with  q>edal  closeness;  Saint-Mars  is  to  threaten  him  with 
death  if  he  speaks  about  anything  except  his  actual  needs. 
On  the  same  day  Louvois  <»ders  Vauroy,  major  of  the  dtadd 
of  Dunkirk,  to  seize  Dauger  and  conduct  him  to  PigneroL  Saint- 
Mars  writes  to  Louvois  (Aug.  3z)  that  Vauroy  had  brought 
Dauger,  and  that  people  "  beUeve  hiin  to  be  a  marshal  of  France." 
Louvois  (March  36, 1670)  refers  to  a  report  that  one  of  Fouquet's 
valets — there  was  constant  trouble  about  them — ^bad  q>oken 
to  Dauger,  who  asked  to  be  left  in  peace,  and  he  emphasizes 
the  importance  of  there  being  no  communicaticm.  Saint-Mars 
(April  12,  1670)  reports  Dauger  as  "resign^  &  la  volont£  de 
Dieu  et  du  Roy,"  and  (^gain  the  legend  grows)  says  that  '*  there 
are  persons  who  are.  inquisitive  about  my  prisoner,  and  I  am 
obliged  to  tdl  contes  jaunes  pour  me  moquer  d*eux,"  In  1673 
Saint-Mars  proposesr— the  significance  of  this  action  is  disansed 
latere— to  allow  Dauger  to  act  as  "  valet "  to  Lauzun;  Louvois 
firmly  refuses,  but  in  1675  aUows  him  to  be  empbyed  as  valet 
to  Fouquet,  and  he  impresses  upon  Saint-Mars  the  importance 
of  nobody  learning  about  Dauger's  "  past."  After  Fouquet's 
death  (1680)  Dauger  and  Fouquet's  other  (old-standing)  valet 
Ia  Riviire  are  put  together,  by  Louvois's  spodaX  orders,  in  one 
lower  dungeon;  Louvois  evidently  fears  their  knowledge  of 
things  heuxl  from  Fouquet,  and  he  orders  Lauzun  (who  had 
recently  been  allowed  to  converse  freely  with  Fouquet)  to  be 
told  that  they  are  released.  When  Saint-Mars  is  transferred 
to  Exiles,  he  is  ordered  to  take  these  two  with  him,  as  too 
important  to  be  in  other  hands;  Mattiolt  is.  left  behind.  At 
Exiles  they  are  separated  and  guarded  with  qiecial  precautions, 
and  in  January  1687  one  of  them  (aU  the  evidence  admittedly 
pointing  to  La  Riviere)  dies.  When  Saint-Mars  is  again  trans- 
ferred, in  May  1687,  to  Ste  Marguerite,  he  takes  his  "  prisoner  " 
(apparently  he  now  has  only  one — ^Dauger)  with  great  show  of 
caution;  and  next  year  (Jan.  8,  16S8)  he  writes  to  Louvois 
that  "  mon  prisonnier  "  is  beUeved  "  in  aU  this  province  "  to 
be  a  son  of  Oliver  CromweU,  or  dse  the  duke  <^  Beaufort  (a 
point  which  at  once  rules  out  Beaufort).  In  1692  Louvois's 
successor,  Barbezieux,  writes  to  him  about  his  "prisonnier 
de  vingt  ans  "  (Dauger  was  first  imprisoned  in  1669,  MattioU 
i°  1679),  and  Saint-Mars  replies  that  "  nobody  has  seen  him 
but  myself."  Subsequently  Barbezieux  and  the  governor 
continue  to  write  to  one  another  about  their  "  anden  prisonnier  " 

1  He  dtes  Bingham's  Bastille,  I  27. 

'  It  wms  the  common  practice  to  ^ive  pseudonyms  to  pruoners, 
and  this  is dcariy  such  %€ase.   MattioU's  priaon •  — ' — 


c 
he  had 

n  s 


(Jan.  6,  1696;  Nov.  17,  1697).  When,  therdoic, 
Saint-Mars's  appointment  to  the  Bastille  ia  X698, 
almost  certainly  to  be  the  "ancien  prisoDBicr*  be  cook  wkh 
him.*  There  is  at  least  good  ground  for  sinnxtaiiig  MauioL's 
death  to  have  been  indicated  in  1694,  bat  nothing  is  knows  that 
would  imply  Danger's,  unless  it  was  he  idw  died  in  1703. 

Theories  as  to  Dauger's  UemHty.—flen  we  find  not  oc^y 
sufficient  indication  of  the  growth  of  a  legend  as  to  Dauger, 
but  also  the  exutence  in  fact  of  a  real  mystery  as  to  wbo  ht 
was  and  what  he  had  done,  two  things  both  abcent  ia  Manirr  s 
case.  The  only  "  missing  link  "  is  the  want  of  any  pncae 
aUusion  to  a  mask  in  the  references  to  Danger.  Bnt  in  apce 
of  du  Junca's  emphssji  on  the  mask,  it  is  in  resUty  ytxj 
able  whether  the  wearing  of  a  mask  was  an  imnsaal 
It  was  one  obvious  way  of  maMing  a  prisoner  to  appear  iS 
pubUc  (for  exercise  or  in  travelling)  without  betrayal 
Indeed  three  years  before  the  arrival  of  Saint-llazs 
{Gasdte  d^ Amsterdam,  March  14,  1695)  of  aao 
being  brought  to  the  Bastille,  who  cvcntaally  was  known  to  he 
the  son  of  a  Lyons  banker. 

Who  then  was  Danger,  and  w|iat  was  Ins  "  past "?  We  wH 
take  first  a  theoiy  propounded  by  Andrew  Lang  in  The  Vde:  i 
Tragedy  (1903).  As  the  result  of  research  in  the  iBjifcaNa^Y- 
correqwndence  at  the  Record  Office  in  London  *  Mr  Ling  t^i^ 
a  due  in  the  affairs  of  the  French  Huguenot,  Roox  de 
the  secret  agent  for  a  Protestant  league  against  Fi 
Sweden,  Holland,  England  and  the  Protestant 
Switzerland,  who  in  February  1669  left  London, 
been  negotiating  with  Arlington  (apparently  with 
knowledge),  for  Switzerland,  hii  confidential  valet  Mana 
remaining  behind.  On  the  14th  of  April  1669  MaesSyvas 
kidnapped  for  Louis  XIV.  in  Switaerland,  In  drfianrr  of  gis- 
national  right,  taken  to  Paris  and  on  the  aznd  of  Jane 
to  death  on  a  trumped-up  charge  of  rape.  The  dake  of  Y 
is  said  to  have  betrayed  him  to  Colbert,  the  French 
in  London.  The  En^ish  intrigue  was  nndonbCed^  a 
matter,  because  the  shifty  Charles  IL  was  at  the 
negotiating  with  Louis  XIV.  a  secret  aHianrr  •jp^***  HoTi- 1. 
in  support  of  the  restoration  of  Roman  Catholidsm  in  Engbri 
It  would  therefore  be  dr<irahlr  for  both  parties  to  fcbk.y 
anybody  who  was  cognizant  of  the  double  «***^gnc  ^^ 
Louvois's  orijpnal  letter  to  Saint-Mars  cumamiag  Dau-j: 
(July  19,  1669),  after  dealing  with  the  inqxxtaace  of  his  bei-z 
guarded  with  special  dosmess,  and  of  Saint-llaza  pcnoeu.  > 
taking  him  food  and  threatening  him  with  death  ff  he  spcxu 
proceeds  as  follows  (in  a  second  pangiaph.  as  printadia Dekn 

"  Je  mande  au  Sienr  Poopart  ^  faire  inoesaaaoKat  tia«a3kr  1  .^ 
que  vous  d^sirerez,  et  voos  feres  pi^paier  les 
n^ceaalres  pour  la  vie  de  odui  que  Ton  voosaaiCi 
commece  n  eat  qu'un  valet,  il  oe  lui  en  Caut 

et  je  vottt  Cciai  rembourKr  tant  de  la  dfjotws  des  aedbles.  ^ut  ae 
oe  que  vous  d£sirerez  pour  sa  oouiritoie. 

Assuming  the  words  here,  "  as  he  is  only  a  valet,"  10  reie- 
to  Dauger,  and  taking  into  account  the  1  m|iinj im  nl  of  Da:;p7 
from  r675  to  1680  as  Fouquet's  valet,  Mr  Lastg  aoar  ohtx.r.^  i 
solution  of  the  problem  of  idiy  a  mere  valet  should  be  a  poL:  ::^ 

*  Funck-Brentano  atgoes  that  "  na  aadea  priai 
k  Pignerol  "  (du  Junca^s  words)  cannot  apply  to 
then  du  Junca  would  have  added  "ct  k  udca.**    Bar  the 
cidedly  far-fetched,  du  Junca  would  naturafly 
ngnerol,  the  fortress  with  wnich  Saint-Mars  had 
particulariy  aaaoctated.     Funck-Brentano  also 
references  to  the  "  anden  prisonnier  **  in  t696  and  1697  a 
MattioU.  giving  auckn  the  rocaniiK  of  **  UteNv  **  Uxmir  " 
phrase  "  ancien  minbtre  **),  and  renunfing  it  a 
pertinent  to  MattioU,  who  had  been  at  FSgacral  wkl 
not  at  Exiles,  and  not  to  Danger,  who  had  ahrays 


->  i' 


la^ 


Mars.    But  when  be  attempts  to  force  do  J 
ancien  prisonnier  qu'il  avait  k  Pignerol'*  tnc 


into  this 


•training  languute.    The  natural  iatcfpretatioB  of  the 

U  sim|)lY  "  of  old  ■tandiiv.''  and  Baibcsiewc*s  ase  of  k.  riMi^  a.  ^ 

Louvois  s  phrase  in  1691,  dearly  points  to  Danger  beinc  mgrnm. 

«  This  identification  had  been  pfwioady  soggcaaed  by  R  ^  — 
audon  in  Xcrac  if  la  MciMI4cs«ad^kut0r»fwfari8i^  p.  4S  .-. 
by  A.  le  Grsin  in  L'/aIrr  ■Miaii  i  du  thntkt sn  far  1891,  cot . 
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prisoDer  of  so  much  concern  to  Louis  XIV.  at  this  time.  He 
points  out  that  Colbert,  on  the  3rd,  xoth  and  34th  of  June, 
writes  from  London  to  Louis  XIV.  about  his  efforts  to  get  Martin, 
RouxdeMarsilly's  valet,  to  go  to  France,  and  on  the  ist  of  July 
expresses  a  hope  that  Charles  II.  will  surrender  "  the  valet." 
Then,  on  the  19th  of  July,  Danger  is  arrested  at  Dunkirk, 
the  regular  port  from  En^and.  Mr  Lang  regards  his  conclusion 
as  to  the  identity  between  these  valets  as  irresistible.  It  is 
true  that  what  is  certainly  known  about  Martin  hardly  seems 
to  provide  sufficient  reason  for  Eustache  Danger  being  regarded 
for  so  long  a  time  as  a  specially  dangerous  person.  But  Mr 
Lang's  answer  on  that  point  is  that  this  humble  supernumerary 
in  Rouz  de  Marsilly's  conspiracy  simply  became  one  more 
wretched  victim  of  the  "red  tape  "of  the  old  French  absolute 
monarcny. 

Unfortunately  for  this  identification,  it  encounters  at  once  a 
formidable,  if  not  fatal,  objection.  Martin,  the  Huguenot 
conspirator  Marsilly's  valet,  must  surely  have  ben  himself  a 
Huguenot.  Danger,  on  the  other  hand,  was  certainly  a  Catholic; 
indeed  Louvois's  second  letter  to  Saint-Mars  about  him  (Sept.  xo, 
X669)  gives  predse  directions  as  to  his  bemg  allowed  to  attend 
mass  at  the  same  time  as  Fouquet.  It  may  perhaps  be  argued 
that  Dauger  (if  Martin)  simply  did  not  make  bad  wor^e  by  pro- 
claiming his  creed;  but  against  this,  Louvois  must  have  hunm 
that  Martin  was  a  Huguenot.  Apart  from  that,  it  will  be  observed 
that  the  substantial  reason  for  connecting  the  two  men  is  simply 
that  both  were  "  valeU."  The  identification  is  inspired  by  the 
apparent  necessity  of  an  explanation  why  Dauger,  being  a  valet, 
should  be  a  political  prisoner  of  importance.  The  assumption, 
however,  that  Dauger  was  a  valet  when  he  was  arrested  is  itself 
as  unnecessary  as  the  fact  is  intrinsically  improbable.  Neither 
Louvois's  letter  of  July  19,  1669,  nor  Daugo^s  employment  as 
valet  to  Fouquet  in  1675  (six  years  later)— and  these  are  the  only 
grounds  on  which  the  assumption  rests — prove  anything  of  the 
sort. 

Was  Dauger  a  valet?  If  Dauger  was  the  "  mask,"  it  is  just 
as  well  to  remove  a  misunderstanding  which  has  misled  too 
many  commentators. 

I.  If  Louvois's  letter  of  July  19  be  read  in  connexion  with 
the  preceding  correspondence  it  will  be  seen  that  ever  since 
Fouquet's  incarceration  in  r665  Saint-Mars  had  had  trouble 
over  his  valets.  They  fall  ill,  and  there  is  difiSculty  in  replacing 
them,  or  they  play  the  traitor.  At  Ust,  on  the  lath  of  March 
1669,  Louvois  writes  to  Saint-Mars  to  say  (evidently  in  answer 
to  some  suggestion  from  Saint-Mars  in  a  letter  which  is  not 
preserved):  "  It  is  annoying  that  both  Fouquet's  valets  should 
have  fallen  ill  at  the  same  time,  but  you  have  so  far  taken  such 
good  measures  for  avoiding  inconvenience  that  I  leave  it  to  you 
to  adopt  whatever  course  is  necessary."  There  are  then  no 
letters  in  existence  from  Saint-Mars  to  Louvois  up  to  Louvois's 
letter  of  July  19,  in  which  he  first  refers  to  Dauger;  and  for 
three  months  (from  April  as  to  July  19)  there  is  a  gap  in  the 
correspondence,  so  that  the  sequence  is  obscure.  The  portion, 
however,  of  the  letter  of  the  X9th  of  July,  cited  above,  in  which 
Louvois  uses  the  words  "  ce  n'est  qu'un  valet,"  does  not,  in  the 
present  writer's  judgment,  refer  to  Dauger  at  sll,  but  to  something 
which  had  been  mooted  in  the  meanwhile  with  a  view  to  obtaining 
a  valet  for  Fouquet.  This  is  indeed  the  natural  reading  of  the 
letter  as  a  whole.  If  Louvois  had  meant  to  write  that  Dauger 
was  "  only  a  valet  "  he  would  have  started  by  saying  so.  On 
the  contrary,  he  gives  precise  and  apparently  comprdiensive 
directions  in  the  first  part  of  the  letter  about  how  he  Is  to  be 
treated:  "Je  vous  en  donne  advis  par  advance,  afin  que  vous 
puissiez  faire  accomodcr  un  cachot  ou  vous  le  mettrez  surement, 
observant  de  faire  en  sorte  que  les  jours  qu'aura  le  lieu  od  il  sera  ne 
donnent  point  sur  ks  lieux  qui  puissent  estre  abordes  de  penonne, 
ct  qu'il  y  ayt  assez  de  portes  ferm6es,  les  unes  sur  les  autres,  pour 
que  vos  sentinelles  ne  puissent  bien  entendre,"  &c  Having 
finished  his  instructions  about  Dauger,  he  then  proceeds  in  a  fresh 
paragraph  to  tell  Saint-Mars  that  orders  have  been  given  to  "  Sieur 
Poupart  "  to  do  "  whatever  you  shall  desire."  He  is  here  dealing 
with  a  different  question;  and  it  is  unreasonable  to  suppose. 


and  indeed  contrary  to  the  style  in  which  Louvois  corresponds 
with  Saint-Mars,  that  he  devotes  the  whole  letter  to  the  one 
subject  with  which  he  started.  The  words  "  et  vous  ferez  preparer 
les  meubles  qui  sont  n^cessaires  poTir  la  vie  de  celui  que  Ton  vous 
am^nera  "  are  not  at  all  those  which  Louvois  would  use  with 
regard  to  Dauger,  after  what  he  has  just  said  about  him.  Why 
"  celui  que  Ton  vous  am6nera,"  instead  of  simply  "  Dauger," 
v^o  WBS  being  brought,  as  he  has  said,  by  Vauroy  ?  The  clue 
to  the  interpretation  of  this  phrase  may  be  found  in  another 
letter  from  Louvois  not  six  months  later  (Jan.  x,  X670;,  when  he 
writes:  "  Le  roy  se  remet  i  vous  d'en  user  comme  vous  le  jugerez 
i  propos  i  I'esgard  des  valets  de  Monsieur  Foucquet;  il  faut 
seulement  observer  que  si  vous  luy  donnez  des  valets  que  1'  on  vous 
am6nera  d'icy,  fl  pourra  bien  arriver  qu'ils  seront  gaignez  par 
avance,  et  qu'ainsy  ils  feroient  pis  que  ceux  que  vous  en  osteriez 
pr£sentement."  Here  we  have  the  identical  phrase  used  of  valets 
whom  it  is  contemplated  to  bring  in  from  outside  for  Fouquet; 
though  it  does  not  follow  that  any  such  valet  was  in  fact  brought 
in.  The  whole  previous  correspondence  (ss  weU  as  a  good  deal 
afterwards)  is  fidl  of  the  valet  difficulty;  and  it  is  surely  more 
reasonable  to  suppose  that  when  Louvois  writes  to  Saint-Mars 
on  the  X9th  of  July  that  he  is  sending  Dauger,  a  new  prisoner 
of  importance,  as  to  whom  "  n  est  de  la  demise  importance 
qu'il  soit  gard6  avec  une  grande  seuret£,"  his  second  paragraph 
as  regards  the  instructions  to  "  Sieur  Poupart  "  refers  to  some- 
thing which  Saint-Mars  had  suggested  about  getting  a  valet 
from  outside,  and  simply  points  out  that  in  preparing  furniture 
for  "  celui  que  Ton  vous  aniiSnera  "  he  need  not  do  much, "  comme 
ce  n'est  qu'un  valet." 

3.  But  this  is  not  an.  If  Dauger  had  been  originally  a  valet, 
he  might  as  weU  have  been  used  as  such  at  once,  when  one  was 
particularly  wanted.  On  the  contrary,  Louvois  flatly  refused 
Saint-Mars's  request  in  X672  to  be  allowed  to  do  so,  and  was 
exceedingly  chary  of  allowing  it  in  1675  (only  "  en  cas  de  n£ccs- 
sit4,"  and  "  vouspouvez  donner  le  dit  prisonnier  i  M.  Foucquet,  si 
son  valet  venoit  i  luy  manquer  et  non  autrement" ).  The  words 
used  by  Saint-Mars  in  asking  Louvob  in  1672  if  he  might  use 
Dauger  as  Lauzun's  valet  are  themselves  significant  to  the  point 
of  conclusiveness:  "II  ferait,  ce  me  semble,  un  bon  valet." 
Saint-Mars  could  not  have  said  this  if  Dauger  had  aU  along  been 
kncwH  to  be  a  valet.  The  terms  of  his  letter  to  Louvcns  (Feb  30, 
1672)  show  that  Saint-Mars  wanted  to  use  Dauger  as  a  valet 
simply  because  he  was  not  a  valet.  That  a  person  might  be  used 
as  a  valet  who  was  not  really  a  valet  is  ^own  by  Louvois  having 
told  Saint-Mars  in  x666  (June  4)  that  Fouquet's  old  doctor, 
Pecquet,  was  not  to  be  allowed  to  serve  hhn  "tmi  dans  sa 
profession,  soit  dans  le  mestier  d'un  simple  valet."  The  fact 
was  that  Saint-Mars  was  hard  put  to  it  in  the  prison  for  anybody 
who  could  be  trusted,  and  that  he  had  convinced  himself  by  th^ 
time  that  Dauger  (who  had  proved  a  quiet  harmless  fellow) 
would  give  no  trouble.  Probably  he  wanted  to  give  him  some 
easy  employment,  and  save  him  from  going  mad  in  confinement. 
It  is  worth  noting  that  up  to  x  67  2  (when  Saint-Mars  suggested 
utilizing  Dauger  as  valet  to  Lauzun)  none  of  the  references 
to  Dauger  in  letters  after  that  of  July  X9,  1669,  suggests  his 
being  a  valet;  and  their  contrary  character  makes  it  aU  the 
more  clear  that  the  second  part  of  the  letter  of  July  19  does  not 
refer  to  Dauger. 

In  this  connexion  it  may  be  remarked  (and  this  is  a  point 
on  which  Funck-Brentano  entirely  misinterprets  the  allusion) 
that,  even  in  his  capacity  as  valet  to  Fouquet,  Dauger  was  still 
regarded  an  as  exceptional  sort  of  prisoner;  for  in  1C79  when 
Fouquet  and  Lauzun  were  afterwards  allowed  to  walk  freely 
all  over  the  dtadel,  Louvois  impresses  on  Saint-Mars  that  "  U 
nommi  Eustache"  is  never  to  be  allowed  to  be  in  Fouquet's 
room  when  Lauzun  or  any  other  stranger,  or  anybody  but 
Fouquet  and  the  "aneien  vaUi"  La  Rivi^,  is  there,  and  that 
he  is  to  stay  in  Fouquet's  room  when  the  latter  goes  out  to  walk 
in  the  citadel,  and  i  only  to  go  out  walking  with  Fouquet  and 
La  Rivi^  when  they  promenade  in  the  special  part  of  the 
fortress  previously  set  apart  for  them  (Louvob's  letter  to  Saint- 
Mars,  Jan.  30, 1679). 
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Was  Daugfir  James  de  la  Ooduf  In  The  Ua»  cf  Ike  Mask 
(1908)  Monsignor  Barnes,  while  briefly  divnming  Mr  Lang's 
identlScation  with  Martin,  and  lipparently  not  realizing  the 
possibility  of  reading  Louvois's  Ittter  d  July  19,  1669,  as  in- 
dicated above  '  deals  in  detail  with  the  hlstofy  of  James  de  la 
Cloche,  the  natural  son  of  Charles  IL  (acknowledged  privately 
as  such  by  the  king)  in  whom  he  attempts  to  unmask  the  person- 
ah'ty  of  Danger.  Mr  Lang,  in  The  Valefs  Tragedy,  had  some 
years  earlier  ironically  wondered  why  nobody  made  this  sugges- 
tion, which,  however,  he  regarded  as  untenfl}>le.  The  story  of 
James  de  la  Cloche  is  indeed  itself  another  historical  mysteiy; 
he  abruptly  vanishes  as  such  at  Rome  at  the  end  of  1668,  and 
thus  provides  a  disappearance  of  convenient  date;  but  the 
question  concerning  him  H  complicated  by  the  fact  that  a  James 
Henry  de  Bovere  Roano  Stuardo,  who  married  at  Naples  early 
in  1669  and  undoubtedly  died  in  the  following  August,  claiming 
to  be  a  son  of  Charles  II.,  makes  just  afterwards  an  equally 
abrupt  appearance;  in  many  respects  the  two  men  seem  to  be 
the  same,  but  Monsignor  Barnes,  following  Lord  Acton,  here 
regards  James  Stuardo  as  an  impostor  who  traded  on  a  knowledge 
of  James  de  la  Cloche's  secret.  If  the  latter  then  did  imI  die  in 
2669,  what  became  of  him  7  According  to  Monsignor  Barnes's 
theory,  James  de  la  Qoche,  who  had  been  brought  up  to  be  a 
Jesuit  and  knew  his  royal  father's  secret  profession  of  Roman 
Catholicism,  was  being  employed  by  Charles  II.  as  an  inter- 
mediary with  the  Catholic  Church  and  with  the  object  of  making 
him  his  own  private  confessor;  he  returned  from  Rome  at  the 
beginning  of  1669,  and  is  then  identified  by  Monsignor  Barnes 
with  a  certain  Abb^  Pregnani,  an  "astrologer"  sent  by  Louis 
in  February  1669  to  influence  Charles  IL  towards  the  French 
alliance.  Pregnani,  however,  made  a  bad  start  by  "tipping 
winners"  at  Newmarket  with  disastrous  results,  and  was 
quickly  recalled  to  France,  actually  departing  on  July  5th 
(Frendi  X5th).  But  he  too  now  di^ppears,  though  a  letter 
from  Li<»ne  (the  French  foreign  secretary)  to  Colbert  of  July  17 
(two  days  before  Louvois's  letter  toSaint-Mars  about  Danger)  says 
that  he  is  expected  in  Paris.  Monsignor  Barnes's  theory  is  that 
Pregnani  alias  James  de  la  Cbche,  without  the  knowledge  of 
Charles  II.,  was  arrested  by  order  of  Louis  and  imprisoned  as 
Danger  on  account  of  his  bidding  too  much  about  the  French 
schemes  in  regard  to  Charles  IL  This  identification  of  Pregnani 
with  James  de  la  Cloche  is,  however,  intrinsically  incredible. 
Wc  are  asked  to  read  into  the  Pregnani  story  a  deliberate  intrigue 
on  Charles's  part  for  an  excuse  for  having  James  de  la  Cloche 
in  England.  But  this  does  not  at  all  seem  to  square  with  the 
facts  given  in  the  correspondence,  and  it  is  hard  to  understand 
why  Charles  should  have  allowed  Pregnani  to  depart,  and  should 
not  have  taken  any  notice  of  his  son's  "  disappearance."  There 
wotild  still  remain,  no  doubt,  the  possibility  that  Pregnam', 
though  not  James  de  la  Qoche,  was  neverthdess  the  "  man  in 
the  mask."  But  even  then  the  dates  will  not  suit;  for  Lionne 
wrote  to  Colbert  on  July  37,  sajdng,  "Pregnani  has  been  so 
slow  on  his  voyage  that  he  has  only  given  me  (m*a  rendu)  your 
despatch  of  July  4  several  days  after  I  had  already  received 
those  of  the  8th  and  the  zxth."  Allowing  for  the  French  style 
of  dating  this  means  that  instead  of  arriving  in  Paris  by  July  18, 
Pregnani  only  saw  Lionne  there  at  eariiest  on  July  35.  This 
seems  to  dispose  of  his  being  sent  to  Pignerol  on  the  X9th. 
Apart  altogether,  however,  from  such  considerations,  it  now 
seems  fairly  certain,  from  Mr  Lang's  further  research  into  the 
problem  of  James  de  ht  Qoche  (see  La  Cloche),  that  the  latter 
was  identical  with  the  "Prince"  James  Stuardo  who  died  in 
Naples  in  1669,  and  that  he  hoaxed  the  general  of  the  Jesuits 
and  forged  a  ntmiber  of  letters  purporting  to  be  from  Charles  II. 
which  were  relied  on  in  Monsignor  Barnes's  book;  so  that  the 
theory  breaks  down  at  all  points. 

>  The  view  taken  by  Monagnor  Barnes  of  the'phraae  "  Ce  n*esi 
fu'uH  valet  "  in  Louvois's  letter  of  July  19,  it  that  (reading  this  part 
of  the  letter  as  a  continuation  of  what  precedes)  the  mere  fact  of 
Louvois's  saying  that  Dauger  is  only  a  valet  means  that  that  was 
just  what  he  was  not !  Monsignor  Bairnes  is  rather  too  apt  to  employ 
the  method  of  interpretation  by  contraries,  on  the  ground  that  in 
such  letters  the  writer  always  concealed  the  real  facta. 


The  identificatioD  of  Dauger  thai  still  remains  tbe 
problem  behind  the  mysteiy  of  the  "man  in  the  mask."  He 
was  not  the  valet  Martin;  he  was  not  a  vakt  at  aU  wbcn  be  wzs 
sent  to  Pignerol;  he  was  not  James  de  la  Cloche.  The  fact 
nevertheless  that  he  was  employed  as  a  valet,  even  m  apecol 
circumstances,  for  Fouquet,  makes  it  difljnilf  to  bdievc  thai 
Dauger  was  a  man  of  any  particular  sodal  srsnding  We  may 
be  forced  to  oondude  that  the  interest  of  the  wiiole  affair,  so  fv 
as  authentic  history  is  concerned,  is  really  nogatoiy,  and  that 
the  romantic  imagination  has  created  a  mystery  la  a  fact  of  no 
importance. 

.  AuTHoaiTiss.— -The  ciocrespootleace  bUwiui  Saim-Man  asd 
Louvois  is  orinted  by  J.  Delact  in  Hisleire  de  la  desemtwrn  da 
pkSosopkes  (1829).  Apart  from  the  nx)deni  stacfies  by  Lair.  Foack- 
Breatano,  Lang  and  Barnes,  refetred  to  above,  there  is  valsabie 
historical  nutter  in  the  work  oif  Roux-FsfailUr.  Rechercka  kittiu  i;m- 
sur  Pkomme  au  masque  defer  (1801) ;  see  abo  Mariiis  Topoi,  VHumma 
au  masque  defer  (Parisi  1870),  and  Loneieur,  Trais  Emifmts  kiiae' 
riS^lBSl),  QLCm.) 

IROH  HOUMTAOr.  a  dty  and  the  oonaty-seat  o£  Dkiissan 
county,  Michigan,  U.SA.,  about  so  aa.  W.  by  N.  of  F.sraniha, 
in  the  S.W.  part  o£  the  Upper  Feninnhu  Ptop.  (1900}  9242* 
oi  whom  4376  were  foreign-bom;  (1904)  8585;  (1910)  9216.  It 
is  served  by  the  Chicago  St  North  Western  and  the  Oiingn, 
Milwaukee  k  Saint  Paul  railways.  The  city  is  aitoated  abo«at 
z  1 60  f t .  above  sea-levd  in  an  iron-mining  district,  and  the  ■as^.g 
of  iron  ore  (ryrfially  at  the  Great  Chapin  Iron  Mine}  is  hs 
principal  industry.  Iron  Mountain  was  settled  in  1879,  end 
was  chartered  in  2889. 

IRONSIDES,  a  m'ckname  given  to  one  of  great  bravoy*  stiengih 
or  endurance,  particulariy  as  exhibited  in  a  soldier.  In  Eaglah 
history  Ironside  or  Ironsides  first  appears  as  the  nanaeol  Ednscad 
II.,  king  of  the  En^ish.  In  the  Great  Rcbellian  it  was  fitst  ^vea 
by  Prince  Rupert  to  CromweD,  after  the  battle  of  Marstoo  Moor 
in  X644  (see  S.  R.  Gardiner's  Hisiery  ef  Ike  Creai  CiaS  War, 
1893,  vol.  iL  p.  t,  and  Jdercurius  deiau,  Sfplfmhct  X9-a6»  1644, 
quoted  there).  I^m  Cromwdl  it  was  traasfetred  to  the  tmmjtis 
of  his  cavalry,  those  "God-fearing  aacn,"  raised  and  txzxsed 
by  him  in  an  iron  discipline,  who  were  the  main  instnanecx  of 
the  parliamentary  victories  in  the  field.  This  (see  S.  R.  Gnrfaer. 
ap.  ciL  iv.  Z79)  was  first  pvcn  at  the  rasing  of  the  siese 
of  Pontefract  1648,  but  did  not  become  general  tUl  later. 

IRONTON,  a  dty  and  the  county-seat  of  Lawrence  CBesty. 
Ohio,  U.S.A.,  on  the  Ohio  river,  about  142  m.  E.SX.  of  Onriraarl 
Pop.  (1890)  10,939;  (1900)  tz,868,  of  whom  924  wcxe  negroes 
and  714  foretgn-bom;  11910  census)  I3,i47«  It  is  served  by 
the  Chesapeake  and  Ohio,  the  Cincinnati,  Hamiltoa  and  Dnytjn, 
the  Norfolk  and  Western,  and  the  Detroit,  Toledo  and  Iraetaa 
railways,  and  by  river  steamboats.  The  dty  is  built  on  a  poia 
at  the  base  of  hills  rising  ftx>m  the  river  bottom  and  nhomcsL^tg 
in  iron  ore  and  bituminous  coal;  fire  and  pottery  day  a^ 
occur  in  the  vicinity.  Besides  mining,  Iranton  has 
Itmiber  interests,  considerable  river  traffic,  and 
manufactures,  among  which  are  iron,  wire,  naiK 
stoves,  fire-brick,  pressed  bri^  terza-^otta,  cement. 
and  wagons,  and  furniture.  The  total  value  of  iu  fadxr 
product  in  Z90S  was  $4.755>3<H;  m  1900^  S5r4xo»S»S^  1^ 
munidpaUty  owns  and  operates  its  water-works^  Irottoa  was 
first  settled  in  Z848,  and  in  X85Z  was  incorporated. 

IRONWOOD,  a  dty  of  Gogebic  coonty,  Midu^n,  C^X. 
on  the  Montreal  river,  in  the  N.W.  part  of  the  upper  pcinwsrja 
Pop.  (1890)  7745 ;  (1900)  970S»  «*  whom  46x5  ^»w«  fostign-baru 
(x9Xo  census)  la^ax.  It  is  served  by  the  Chicaco  and  Nerth- 
Westem  and  the  Wisconsin  CentrU  railwaya.  The  ekj  m 
situated  about  1500  ft.  above  aea-fevel  In  the  Goechic  ires- 
district,  and  is  prindpally  a  mining  town;  some  of  the  fauisetf 
iron  mines  in  the  United  States  are  within  the  city  bss 
Ironvood  was  settled  in  1884,  and  was  chartered  as  a  csty  a 
1889. 

IROK-WOOD,  the  name  applied  to  aeveral  kinds  of  tasfaer. 
the  produce  of  trees  from  diffexent  parts  of  the  trofMcs,  irJ 
belonging  to  very  different  natural  families.  Usoafiy  tne 
wood  is  extremely  hard,  dense  and  dai^-cokwied.  and  aeka 
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tn  water.  Several  spedes  of  Sideroxylou  {Sapotaceae)  yield 
iron-wood,  Sidwoxyicn  cintreum  or  Bajerianum  being  the 
bcis  de  fer  Nane  of  Africa  and  Mauritius,  and  the  name  is 
&lso  given  to  spedes  of  Metrosid«ro$  {Myrtaeeae)  and  Diospyros 
iEbenaceae). 

West  Indian  iron-wood  Is  the  produce  of  Cdubrina  ndimOa 
<and  C.fenuginosa  {Rkamnaceae),  and  of  Aegipkila  martiniunsis 
Verbenaceae),  Ixora  (Siderodendron)  Irifiorum  (RMbiaceae)  is 
the  bois  defer  of  Martinique,  and  Zanikoxylum  Pterota  {RtUaceae) 
is  the  iron-wood  of  Jamaica,  while  Robinia  Ponacoco  (Legumi- 
nosae)  is  described  as  the  iron-wood  of  Guiana.  The  iron-wood 
of  India  and  Ceylon  is  the  produce  of  Jdesuaferrea  {CuUiferae). 
The  iron-wood  tree  of  Pegu  and  Arracan  is  Xylia  ddcbriformis 
CLeguminosae),  xicscribed  as  the  most  important  timber-tree 
of  Burma  after  teak,  and  known  as  pyingado.  The  endemic 
bois  de  ja  of  Mauritius,  once  frequent  in  the  primeval  woods, 
but  now  becoming  very  scarce,  is  Stadimannia  SideroxyUm 
{Sapindaceae)t  while  Cossignya  pinnata  is  known  as  the  boit 
de  Jer  de  Judas.  In  Australia  spedes  of  Acacia,  Casuarinaf 
Eucalyptus,  Mdaleuca,  Myrtus,  and  other  genera  are  known 
more  or  less  widely  as  iron-wood.  Tasmanian  iron-wood  is  the 
produce  of  Natdaea  ligustrina  {Okaceae),  and  is  chiefly  used  for 
making  ships'  blocks.  The  iion-wood  or  lever-wood  of  North 
America  is  the  timber  of  the  American  hop  hornbeam,  Osirya 
virginica  (Cupuliferae),  In  Brazil  Apuleiafenea  and  Caesalpinia 
ferrea  yield  a  kind  of  iron-wood,  called,  however,  the  Paoferro 
or  false  iron-wood. 

IRON-WORK*  as  an  ornament  in  medieval  architecture, 
is  chiefly  confined  to  the  hinges,  &c.,  of  doors  and  of  church 
chests,  &c.  Spedmens  of  Norman  iron-work  are  very  rare. 
Early  English  spedmens  are  numerous  and  very  elaborate. 
In  some  instances  not  only  do  the  hinges  become  a  mass  of  scroll 
work,  but  the  surface  of  the  doors  is  covered  by  similar  ornaments. 
In  both  these  periods  the  design  evidently  partakes  of  the  feeling 
exhibited  in  the  stone  or  wood  carving.  In  the  Decorated  period 
the  scroU  work  is  more  graceful,  and,  like  the  foliage  of  the  time, 
more  natural  As  styles  progressed,  there  was  a  greater  desire 
that  the  framing  of  the  doors  should  be  richer,  and  the  ledges 
were  chamfered  or  raised,  then  panelled,  and  at  last  the  doors 
became  a  mass  of  scroll  panelling.  This,  of  course,  interfered 
with  the  design  of  the  hinges,  the  ornamentation  of  which 
gradually  became  unusual.  In  almost  all  styles  the  smaller 
and  less  important  doors  had  merely  plain  strap-hinges,  terminat- 
ing in  a  few  bent  scroUs,  and  latterly  in  fleurs-de-lis.  Escutcheon 
and  ring  handles,  and  the  other  furniture,  partook  more  or  less 
of  the  character  of  the  time.  On  the  continent  of  Europe 
the  knockers  are  very  elaborate.  At  all  periods  doors  have  been 
ornamented  with  nails  having  projecting  heads,  sometimes 
square,  sometimes  polygonal,  and  sometimes  ornamented,  with 
roses,  &C.  The  iron  work  of  windows  is  generally  plain,  and  the 
ornament  confined  to  simple  fieur-de4is  heads  to  the  stanchions. 
For  the  iron-work  of  screens  endosing  tombs  and  chapels  see 
Grills;  and  generally  see  Metal- Work. 

IRONY  (Gr.  dpuvda^  from  eipwy,  one  who  says  less  than  he 
means,  cfpecy,  to  speak),  a  form  of  speech  in  which  the  real 
meaning  is  concealed  or  contradicted  by  the  words  used;  it 
is  particularly  employed  for  the  purpose  of  ridicule,  mockery 
or  contempt,  frequently  taking  the  form  of  sarcastic  phrase. 
The  word  is  frequently  used  figuratively,  espedally  in  such 
phrases  as  "  the  irony  of  fate,"  of  an  issue  or  result  that  seems  to 
contradict  the  previous  state  or  condition.  The  Greek  word  was 
particularly  used  of  an  undcr-statement  in  the  nature  of  dis- 
simulation. It  is  especially  exemplified  in  the  assumed  ignorance 
which  Socrates  adopted  as  a  method  of  dialectic,  the  "  Socratic 
irony "  (see  Socrates).  In  tragedy,  what  is  called  "  tragic 
irony  "  is  a  device  for  heightening  the  intensity  of  a  dramatic 
situation.  Its  use  is  particularly  characteristic  of  the  drama 
of  ancient  Greece,  owing  to  the  familiarity  of  the  spectators 
with  the  legends  on  which  so  many  of  the  plays  were  based. 
In  this  form  of  irony  the  words  and  actions  of  the  characters 
belie  the  real  situation,  which  the  spectators  fully  realize.  It 
may  take  several  forms;  the  character  speaking  may  be  con- 


sdous  of  the  irony  of  his  words  while  the  rest  of  the  actors  may 
not,  or  he  may  be  unconsdous  and  the  actors  share  the  knowledge 
with  the  q>ectatorB,  or  the  spectators  may  alone  realize  irony. 
The  Oedipus  Tyranmu  of  Sophodes  is  the  classic  example  of 
tragic  irony  at  its  fullest  and  finest. 

IROQUOIS,  or  Six  Nauoms,  a  celebrated  confederation 
of  North  American  Indians.  The  name  is  that  given  them 
by  the  French.  It  is  suggested  that  it  was  formed  of  two  cere- 
monial words  constantly  used  by  the  tribesmen,  meaning  "  real 
adders,"  with  the  French  addition  of  ois.  The  league  was 
originally  composed  of  five  tribes  or  nations,  viz.  Mohawks, 
Onddas,  Onondagas,  Sepecas  and  dyugta.  The  confederation 
probably  took  plac^  towards  the  close  of  the  i6th  century  and 
in  X73a  the  Tuscaroras  were  admitted,  the  league  being  then 
called  that  of  "the  Six  Nations."  At  that  time  their  total 
number  was  estimated  at  11,650,  induding  3150  warriors.  They 
were  unquestionably  the  most  powerful  confederation  of  Indians 
on  the  continent  Their  home  was  the  central  and  western 
parts  of  New  York  state.  In  the  American  War  of  Independence 
they  fought  on  the  English  side,  and  in  the  repeated  battles 
their  power  was  nearly  destroyed.  They  are  now  to  the  number 
of  17,000  or  more  scattered  about  on  various  reservations  in 
New  York  state,  Oklahoma,  Wisconsin  and  Canada.  The 
'Iroquoian  stack,  the  larger  group  of  kindred  tribes,  of  which 
the  five  nations  were  the  most  powerful,  had  their  early  home 
in  the  St  Lawrence  region.  Besides  the  five  nations,  the 
Neutral  nation,  Huron,  Erie,  Conestoga,  Nottoway,  Meherrin, 
Tuscarora  and  Cherokee  were  the  most  important  tribes  of 
the  stock.  The  hostility  of  the  Algonquian  tribes  seems  to 
have  been  the  cause  of  the  southward  migration  of  the  Iroquoian 
peoples.  In  1535  Jacques  Cartier  found  an  Iroquoian  tribe 
in  possession  of  the  land  upon  which  now  stand  Montreal  and 
Quebec;  but  seventy  years  later  it  was  in  the  hands  of  Algon- 
quians. 

See  L.  H.  Morgan,  League  ef  ike  UedeHa  Swanee  or  Iroquois 
(Rochester,N.Y.,i854):  HaniftoMi/ ilmmcan  Indians  (Waahiogton. 
1907).  Abo  Indians,  North  Ambrican. 

IRRAWADDY,  or  Irawaoi,  the  prindpal  river  in  the  province 
of  Burma,  traversing  the  centre  of  the  country,  and  practically 
running  throughout  its  entire  course  in  British  territory.  It 
is  formed  by  the  confluence  of  the  Mali  and  N'mai  rivers  (usually 
called  Mali-kha  and  N'mai-kha,  the  kka  being  the  Kachin  word 
for  river)  in  25*  45^  N.  The  N'mai  is  the  eastern  branch.  The 
definite  position  of  its  source  is  still  uncertain,  and  it  seems 
to  be  made  up  of  a  number  of  considerable  streams,  all  rising 
within  a  ^ort  distance  of  each  other  in  about  38^  $</  N.  It 
is  shown  on  some  maps  as  the  Lu  river  of  Tibet;  but  it  is  now 
quite  certain  that  the  Tibetan  Lu  river  is  the  Salween,  and  that 
the  N'mai  has  its  source  or  sources  near  the  southern  boundary 
of  Tibet,  to  the  north-east  or  east  of  the  source  of  the  Mali. 
At  the  confluence  the  N'mai  is  larger  than  the  Mali.  The  general 
width  of  its  channel  seems  to  be  350  or  400  yds.  during  thb 
part  of  its  course.  In  the  rains  this  channel  b  filled  up,  but 
in  the  cold  weather  the  average  breadth  b  from  150  to  300  yds. 
The  N*mai  b  practically  unnavigable.  The  Mali  b  the  western 
branch.  Like  the  main  river,  it  b  called  Nam  Kiu  by  the  Shans. 
It  rises  in  the  hilb  to  the  north  of  the  Hkamti  country,  probably 
in  about  38**  30'  N.  Between  Hkamti  and  the  country  compara- 
tively close  to  the  confluence  little  or  nothing  b  known  of  it, 
but  it  seems  to  run  in  a  narrow  channel  through  continuous 
hills,  llie  highest  point  on  the  Mali  reached  from  the  south 
by  Major  Hobday  b  1891  was  Ting  Sa,  a  village  a  little  off  the 
river,  in  36*  15'  N.  About  i  m.  above  the  confluence  it  b  150 
yds.  wide  in  January  and  17  ft.  deep,  with  a  current  of  3!  m. 
an  hour.  Steam  launches  can  only  ascend  from  Myitkyina 
to  the  confluence  in  the  height  of  the  rains.  Native  boats 
ascend  to  Laikaw  or  Sawan  36"  3'  N.,  aU  the  year  around,  but 
can  get  no  farther  at  any  season.  From  the  confluence  the 
river  flows  in  a  southerly  direction  as  far  as  Bhamo,  then  turns 
west  as  far  as  the  confluence  of  the  Kaukkwe  stream,  a  little 
above  Katha,  where  it  again  turns  in  a  southerly  direction, 
and  maintains  thb  in  its  general  course  through  Upper  and 
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Loiver  Bomui,  thou^  It  Ib  somewhat  tortuous  inuoedUtcly 
bdow  Mandalay.  Just  bdow  the  oonflueoce  of  the  Mali  and 
N'mai  rivers  the  Irrawaddy  is  from  420  to  450  yds.  wide  and 
about  30  ft.  deep  in  January  at  its  deqxst  point.  Here  it 
flows  between  hiUs,  and  after  passing  the  Blanse  and  Mawkan 
rapids,  reaches  plain  country  and  expands  to  nearly  500  yds. 
at  Sakap.  At  Myitkyina  it  is  split  into  two  rhannrh  by  Naung- 
talaw  island,  the  western  channH  being  600  yds.  wide  and  the 
eastern  soa  The  latter  is  quite  dry  in  the  hot  season.  At 
Kat-kyo,  s  o'  ^  o^  bdow  Myitk^na,  the  width  is  xooo  yds., 
and  bdow  this  it  varies  from  600  yds.  to  |  m.  at  different  p<Hnts. 
Three  miles  bek>w  Sinbo  the  third  defile  is  entered  by  a  channd 
not  more  than  50  yds.  wide,  and  bdow  this,  thrmifl^bout  the 
defile,  it  is  never  wider  than  250  yds.,  and  averages  about  100. 
At  the  "  Gates  of  the  Irrawaddy  "  at  Poshaw  two  prism-shaped 
rocks  narrow  the  river  to  50  yds.,  and  the  water  banks  up  in 
the  middle  with  a  whirlpool  on  eadi  side  of  the  raised  pathway. 
All  navigation  ceases  here  in  the  floods.  The  defile  ends  at 
Hpatin,  and  bdow  this  the  river  widens  out  to  a  wet-season 
channd  of  2  m.,  and  a  breadth  in  the  dry  season  o£  about  z  m. 
At  Sinkan,  bdow  Bhamo,  the  second  defile  begins.  It  b  not 
so  narrow  nor  b  the  current  so  strong  as  in  the  third  defile. 
The  narrowest  place  is  toon,  than  zoo  yds.  wide.  The  hills 
are  higher,  but  the  defile  is  much  shorter.  At  Shwegu  the  river 
leaves  the  hills  and  becomes  a  broad  stream,  flowing  through 
a  wide  plain.  The  first  defile  is  tame  compared  with  the  othm. 
The  river  merdy  flows  between  low  hills  or  high  wooded  banks. 
The  banks  are  covered  at  this  point  with  dense  vegetation, 
and  slope  down  to  the  water's  edge.  Here  and  there  are  places 
which  are  almost  perpendicular,  but  are  covered  with  forest 
growth.  The  course  of  the  Irrawaddy  after  recdving  the  waters 
of  the  Myit-nge  at  Sagaing,  as  far  as  z  7*  N.  lat.,  is  exceedini^y 
tortuous;  the  line  of  Lower  Burma  is  crossed  in  zg*  29'  3'  N. 
lat.,  9^  1^  E.  long.,  the  breadth  of  the  river  here  being  |  m.; 
about  zi  m.  lower  down  it  is  nearly  3  m.  broad.  At  Akauk- 
taung,  where  a  spur  of  the  Arakan  hOb  end  in  a  prcdpice  300 
ft.  high,  the  river  enters  the  ddta,  the  hills  giving  place  to 
low  alluvial  plains,  now  protected  on  the  west  by  embank- 
ments. From  Z7*  N.  lat.  the  Irrawaddy  divides  and  subdivides, 
converting  the  lower  portion  of  its  valley  into  a  network  of 
intercommunicating  tidal  creeks.  It  reaches  the  sea  in  z  5*  50' 
N.  lat.  and  95*  8'  £.  long.,  by  nine  prindpal  mouths.  The  only 
ones  used  by  sea-going  ships  are  the  Bassein  and  Rangoim 
mouths.  The  area  of  the  catchment  basin  of  the  Irrawaddy 
is  z58,ooo  sq.  m.;  its  total  length  from  its  known  source  to  the 
sea  is  about  Z300  m.  As  far  down  as  Akauk-taung  in  Henzada 
district  its  bed  is  rocky,  but  bdow  this  sandy  and  muddy.  It 
is  full  of  islands  and  sandbanks;  its  waters  are  eztremdy 
muddy,  and  the  mud  is  carried  far  out  to  sea.  The  river  com- 
mences to  rise  in  March;  about  June  it  rises  rapidly, and  attains 
its  twa^'wiMiw  height  about  September.  The  total  fikwd  discharge 
is  between  four  and  five  bundled  million  metre  tons  of  37  cub.  ft. 
From  Mandalay  up  to  Bhamo  the  river  is  navigable  a  distance 
of  nearly  zooo  m.  for  large  steamers  all  the  year  round;  but 
small  launches  and  steamers  with  weak  endues  are  often  uzuible 
to  get  up  the  second  defib  in  the  months  of  July,  Augiot  and 
September,  owing  to  the  strong  current.  The  Irrawaddy  Flotilla 
Company's  steamers  go  up  and  down  twice  a  week  all  through 
the  rains,  and  the  maib  are  carried  to  Bhamo  on  intermediate 
days  by  a  ferry-boat  from  the  railway  terminus  at  Katha. 
During  the  dry  season  the  larger  boats  are  always  liable  to  run 
on  sandbanks,  more  especially  in  November  and  December, 
when  new  rKannpU  are  forming  sdttr  the  river  has  been  in  flood. 
From  Bhamo  up  to  Sinbo  no  steamers  can  ply  during  the  rains, 
that  b  to  say,  usually  from  June  to  November.  From  Novem- 
ber to  June  small  steamers  can  pass  through  the  third  defile 
from  Bhamo  to  Sinbo.  Between  Sinbo  and  Myitkyina  small 
bunches  can  run  all  the  year  round.  Above  Myitkyina  small 
steamers  can  reach  the  confluence  at  the  height  of  the  flood 
with  some  difficulty,  but  when  the  water  b  lower  they  cannot 
pass  the  Mawkan  rapid,  just  above  Mawme,  and  the  navigation 
of  the  river  above  Myitkyina  b  always  difficult.     The  journey 


from  Bhamo  to  5inbo  can  be  made  doziag  the 
boats,  but  it  b  always  diflknk  and  soocciincs  danguucs.  1: 
b  never  done  in  less  than  five  days  and  often  Cakes  twexve  a 
more.  As  a  natural  source  of  IrrigatioB  the  ynbac  ci  "b* 
Irrawaddy  b  enormous,  but  the  river  tnppRn  ao  aztifiul 
systems  of  irrigatioB.  It  b  nowhere  bridged,  tWwigfl  csrynrd 
by  two  steam  ferries  to  connect  the  railway  qrstcB  on  r-Vrr 

bank.      0-  C  Sc 

IRRBDEMTISn*  an  Italian  patriodc  and  pnBtiral  pa^j, 
which  was  oi  importance  in  the  last  quarter  o£  tbe  igdh  orcv.-rr 
The  nazne  was  formed  from  the  wwds  lidU  Jtiaitmln — 1=- 
redeemed  Italy — and  the  party  had  for  its  avowed  olriect  i^ 
emancipation  of  all  Italian  lands  stiH  subject  to  fotcign  r:.j£ 
The  Irredentists  took  Unguage  as  the  test  of  the  allrffiif  Iial^ir 
nationality  of  the  countries  thqr  piopuaed  to  emaacqmte.  «h.z^ 
were  South  Tirol  (Trentino),  GOcs,  Istzia,  Trieste,  TrK-.-. 
Nice,  Corsica  and  Malta.  The  test  was  appGcd  m  the  bqe: 
arbitrary  manner,  and  in  some  cases  was  aot  appficalde  at  zZ. 
Italian  b  not  universaQy  spoken  in  Sooth  Tirol,  GBkz  or  Is^r  j. 
Malta  has  a  dialect  of  its  own  thoo^  Italian  b  osed  for  Stezrr 
and  judicial  purposes,  widle  Dahnatia  b  tboraq^dy  BaaHlul.&3 
thou^  it  was  once  under  the  politiral  dtwninion  of  tbe  ascx= 
Republic  of  Venice.  The  party  was  o£  little  note  beface  x5:5. 
In  that  year  it  sprang  into  prooinenoe  became  the  T»»K»*e  mct 
disappointed  by  the  result  of  the  confcseiDoe  at  Bcxfin  wamacztri 
to  make  a  European  settlement  after  the  Rnsao-Twtkbh  Uir 
of  X877.  The  Italians  had  hoped  to  shaie  in  the  phaoder  s 
Turkey,  but  they  gained  nothing,  while  Aostzia 
with  the  protectorate  of  Booifia,  and  the  Henepyvj 
imp<Mtant  hinterland  o£  her  possessions  on  the  Adiiatac.  Vz. 
the  sting  of  thb  disappoinlmnit  the  cry  of  Itafia  lR«de=i^ 
became  for  a  time  loud  and  apputaoly  popidar.  It  was  a. 
fact  directed  almost  whoHy  against  Aostria,  and  was  afao  tsri 
as  a  stalking-boise  by  discontented  parties  in  Itafiaa  doBo.!^ 
politics — the  Radicab,  Rqwhlkans  and  -^ttrMB«»*  la  add:  1.  £ 
to  the  overworked  argument  from  language,  the  Inrdc:is> 
made  much  of  an  unfounded  daim  that  the  Ttratiao  bad  be=a 
conquered  by  Giuseppe  Garibaldi  dazing  the  war  of  xl66  x=i 
they  insisted  that  the  district  was  an  ^  eadaw  *  in  Tt»'  -" 
territory  which  would  give  Austria  a  dangeroos 
a  war  of  aggression.  It  wouU  be  equally  easy  and 
to  call  the  TVentino  an  exposed  and  weak  spot  of  the 
Austria.  On  the  2zst  of  July  Z878  a  noiqr  pob&c  **— ^  va» 
hdd  at  Rome  with  Menotti  nT»K«M;  the  son  of  tbe  iasv  j 
Giuseppe,  in  the  chair,  and  adamoor  was  raised  for  the 
of  volunteer  battalions  to  conquer  the  Tkentinoi. 
then  prime  minbter  of  Italy,  treated  the  ■gi«*»^'—  with 
It  was,  however,  mainly  superficial,  for  the  masa  of  tbe  ^«  '-^ 
had  no  wish  to  launch  on  a  dangerous  poficy  of 


Austria,  and  still  less  to  attack  FraiKe  for  the  sake  of  )Gcr  zri 
Corsica,  or  Great  Britain  for  Malta.    The  only  |»yTr^!  r.:- 
sequences  of  the  Irredentist  agitation  ooteide  of  Italy 
things  as  the  assassination  plot  ozganiaBd 


s-:2 


Frauds  Joseph  in  Trieste  in  zSSa  by  Oberdaak, 

detected   and   punished.     When   the  Iiiedemiat. 

became  troublesome  to  Italy  thiou^  the  activity  of '. 

and  Socialists,  it  was  subject  to  effective  po6ce 

Signer  Depretis.    It  sank  into  insignificazKe  when  the  fzc  z 

occupation  of  Tunb  in  z88z  offended  the  Itafiaas  deqih   ir. 

their  goverzmient  entered  into  those  MatioBs  witJk  A.=  -1 

and  Germany  which  took  shape  by  the  forraatioa  of 

Alliance.    In  its  final  stages  it  provided  a  way  in 

who  sympathized  with  French  rqwbficaBisni,  and 

the  monarchical  goverzmients  of  Central  Enope, 

against  their  own  government.     It  abo 

periodical  war  scares  based  on  affected  fears  of  Ai 

sion  in  northern  Italy.    Within  the  dominiaas  of  Ai 

dentism  has  been  one  form  of  the  ooaplicated 

which  has  disturbed  every  portion  of  the  Amuo-fim^xrii: 

empire. 

See  Colond  voQ  Hayraerie,  TiaUcae  m  (VSona,  i^p^  fiar  ^ 
eariy  history  of  the  Irredcntisu. 
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IRBIOATKni  (Lat.  in,  and  rigart,  to  water  or  wet),  the 
artificial  application  of  water  to  lanid  in  order  to  promote  vegeta- 
tion;  it  is  therefore  the  converse  of  "  drainage  "  (9.9.^*  which 
is  the  artificial  withdrawal  of  water  from  lands  that  are  over- 
saturated.    In  b6th  cases  the  object  is  to  promote  vegetation. 

I.  General. — ^Where  thercf  is  abundance  of  rainfall,  and  when 
it  falls  at  the  required  season,  there  is  in  general  no  need  for 
irrigation.  But  it  often  happens  that,  although  there  ia  sufficient 
rainfall  to  raise  an  inferior  crop,  there  is  not  enough  to  raise 
a  more  valtiable  one. 

Irrigation  is  an  art  that  has  been  practised  from  very  early 
times.  Year  after  year  fresh  discoveries  are  made  that  carry 
back  our  knowledge  of  the  early  history  of  Egypt.  It  Is  certain 
that,  untH  the  cultivator  availed  himself  of  the  natural  overflow 
of  the  Nile  to  saturate  the  soil,  Egypt  must  have  been  a  desert, 
and  it  is  a  very  small  step  from  that  to  baling  up  the  water  from 
the  river  and  pouring  it  over  lands  which  tht  natural  flood  has 
not  touched.  The  sculptures  and  paintings  of  andent  Egypt 
bear  no  trace  of  anything  approaching  scientific  irrigation,  but 
they  often  show  the  peasant  baling  up  the  water  at  least  as 
cariy  as  2000  b.c.  By  means  of  this  simple  (dan  of  raising 
water  and  pouring  it  over  the  fields  thousands  of  acres  are 
watered  every  year  in  India,  and  the  system  has  many  advantages 
in  the  eyes  of  the  peasant.  Though  there  is  great  waste  of 
labour,  he  can  apply  his  labour  when  he  likes;  no  permission 
is  required  from  a  govenunent  official;  no  one  has  to  be  bribed. 
The  simplest  and  earliest  form  of  water-raising  machinery  is 
the  pole  with  a  bucket  suspended  from  one  end  of  a  crossbeam 
and  a  counterpoise  at  the  other.  In  India  this  is  known  as  the 
denkli  or  paecoUah;  in  Egypt  it  is  called  the  skadHf.  All  along 
the  Nile  banks  from  morning  to  night  may  be  seen  brown-skinned 
peasants  working  these  shad^fs,  tier  above  tier,  so  as  to  raise 
the  water  rs  or  x6  ft.  on  to  their  lands.  With  a  shaditf  it  is  only 
possible  to  keep  about  4  acres  watered,  so  that  a  great  number  of 
liands  are  required  to  irrigate  a  large  surface.  AiMther  method 
largely  used  i  the  shallow  basket  or  bucket  suspended  to  strings 
between  two  men,  who  thus  bail  up  the  water.  A  step  higher 
than  these  is  the  rude  water-wheel,  with  earthen  pots  on  an 
endless  chain  running  round  it,  worked  by  one  or  two  bullocks. 
This  is  used  everywhere  in  Egypt,  where  it  is  known  as  the 
sakya.  In  Northern  India  it  is  termed  the  harait  or  Persian 
wheel.  With  one  such  water-wheel  a  pair  of  oxen  can  raise 
water  any  height  up  to  x8  ft.,  and  keep  from  5  to  1 2  acres  irrigated 
throughout  an  Egyptian  summer.  A  very  familiar  means  in 
India  of  raising  water  from  wells  in  places  where  the  spring 
level  is  as  much  sometimes  as  100  ft.  below  the  surface  of  the 
field  b  the  ekurras,  or  large  leather  bag,  suspended  to  a  rope 
pasung  over  a  pulley,  and  raised  by  a  pair  of  bullocks  which  go 
up  and  down  a  slope  as  long  as  the  depth  of  the  weU.  All  these 
primitive  contrivances  are  stiU  in  full  use  throughout  India. 

It  is  not  improbable  that  Assyria  and  Babylon,  with  their 
splendid  rivers,  the  Euphrates  and  Tigris,  may  have  taken  the 
idea  from  the  Nile,  and  that  Carthage  and  Phoenicia  as  well 
as  Greece  and  Italy  may  have  followed  the  same  example. 
In  spite  of  a  certain  amount  of  investigation,  the  early  history  of 
irrigation  in  Per«a  and  China  remains  imperfectly  known.  In 
Spain  irrigation  may  be  traced  directly  to  the  Moorish  occupatk>n, 
and  almost  everywhere  throughout  Asia  and  Africa  where  the 
Moslem  penetrated  is  to  be  found  sonfe  knowledge  of  irrigation. 

Reservoirs  are  familiar  everywhere  for  the  water-supply  of 
towns,  but  as  the  volume  necessary,  even  for  a  large  town,  does 
^  _._  not  go  far  in  irrigating  land,  many  sites  which  would 
*"^  do  admirably  for  the  former  would  not  contain  water 
sufficient  to  be  worth  applying  to  the  latter  purpose.  In  the 
Mediterranean  provinces  of  Spain  there  are  some  very  remark- 
able irrigation  dams.  The  great  masonry  dam  of  Alicante  on 
the  river  Monegre,  which  dates  from  1579,  is  situated  In  a  narrow 
gorge,  so  that  while  140  ft.  high,  it  Is  only  190  ft.  long  at  the 
crest.  The  reservoir  is  said  to  contain  130  million  cub.  ft.  of 
water,  and  to  serve  for  the  irrigation  of  9000  acres,  but  unless 
it  refills  several  times  a  year,  it  is  hardly  possible  that  so  much 
land  can  be  waured  in  any  one  season.    The  Elche  reservoir. 


in  the  same  province,  has  a  similar  dam  55  ft.  high.  In  neither 
case  is  there  a  waste-weir,  the  surplus  water  bdng  allowed  to 
pour  over  the  crest  of  the  dam.  South  of  Elche  is  the  province 
of  Murcia,  watered  by  the  river  Segura,  on  which  there  is  a  dam 
25  ft.  high,  said  to  be  800  years  old,  and  to  serve  for  the  irrigation 
of  2S,ooo  acres.  The  Lorca  dam  in  the  same  neighbourhood 
irrigates  27,000  acres.  In  the  jungles  of  Ce^on  are  to  be  found 
remains  of  gigantic  irrigation  dams,  and  on  the  neighbouring 
msfniand  of  Southern  India,  throughout  the  provinces 


of  Madras  and  Mysore,  the  country  is  covered  with 
irrigation  reservoirs,  or,  as  they  are  locally  termed,  tanks.  These 
vary  from  village  ponds  to  lakes  t4  or  15  m.  long.  Most  of  them 
are  of  old  native  construction,  but  they  have  been  greatly 
improved  and  enlarged  within  the  last  half  century.  The 
casual  traveller  in  southern  India  constantly  remarks  the 
ruins  of  old  dams,  and  the  impression  is  conveyed  that  at  one 
time,  before  British  rule  prevailed,  the  irrigation  of  the  country 
was  much  mote  perfect  than  it  Is  now.  That  idea,  however, 
is  mistakeiL  An  irrigation  reservoir,  like  a  human  being,  has 
a  certain  life.  Quicker  or  slower,  the  water  that  fills  it  will  wash 
in  sand  and  mud,  and  year  by  year  this  process  will  go  on  till 
ultimately  the  whole  reservoir  is  filled  up.  The  em^mkment 
is  raised,  and  raised  again,  but  at  last  it  is  better  to  abandon 
it  and  make  a  new  tank  elsewhere,  for  it  would  never  pay  to  dig 
out  the  silt  by  manual  labour.  It  may  safely  be  said  that  at 
no  time  in  history  were  there  nu)re  tanks  in  operation  than  at 
present.  The  ruins  which  are  seen  are  the  ruins  of  long  centuries 
of  tanks  that  once  flourished  and  became  silted  up.  But  they 
did  not  all  flourish  at  once. 

In  the  countries  now  being  considered,  the  test  of  an  irrigation 
work  is  how  it  serves  in  a  season  of  drought  and  famine.  It  is 
evident  that  if  there  is  a  long  cessation  of  rain,  there  can  be  none 
to  fill  the  reservoirs.  In  September  1877  there  were  very  few 
in  all  southern  India  that  were  not  dry.  But  even  so,  they 
hdped  to  shorten  the  famine  period;  they  stored  up  the  rain 
after  it  had  ceased  to  fall,  and  they  caught  up  and  husbanded 
the  first  drops  when  it  began  again. 

Irrigation  effected  by  river-fed  canals  naturally  depends 
on  the  regimen  of  the  rivers.  Some  rivers  vary  much  in  their 
discharge  at  different  seasons.  In  some  cases  this 
variation  is  comparatively  little.  Sometimes  the  flood  Sata. 
season  recurs  regulariy  at  the  same  time  of  the  year; 
sometimes  it  is  uncertain.  In  some  rivers  the  water  is  generally 
pure;  in  others  it  Is  highly  charged  with  fertilizing  alluvium, 
or,  it  may  be,  with  barren  ^L  In  countries  nearly  rainless,  such 
as  Egypt  or  Sind,  there  can  be  00  cultivation  without  irrigation. 
Elsewhere  the  rainfall  may  be  sufficient  for  ordinary  crops,  but 
not  for  the  more  valuable  kinds.  In  ordinary  years  in  southern 
India  the  maize  and  the  millet,  which  form  so  large  a  portion  of 
the  peasants'  food,  can  be  raised  without  irrigation,  but  it  is 
required  for  the  more  valuable  rice  or  sugar-cane.  Elsewhere  in 
India  the  rainfall  is  usually  sufficient  for  all  the  cultivation  of 
the  district,  but  about  every  eleven  years  comes  a  season  of 
drought,  during  which  canal  water  is  so  precious  as  to  make  it 
worth  while  to  construct  costly  canals  merely  to  serve  as  a 
protection  against  famine.  When  a  river  partakes  of  the  nature 
of  a  torrent,  dwindling  to  a  paltry  stream  at  one  season  and 
swelling  into  an  erK>rmous  flood  at  another,  it  Is  Impossible  to 
construct  a  system  of  irrigation  canals  without  very  costly 
engineering  works,  sluices,  dams,  waste-weirs,  &c.,  so  as  to  give 
the  engineer  entire  control  of  the  water.  Such  may  be  seen  on  the 
canals  of  Cuttack,  derived  from  the  Mahanadl,a  river  of  which 
the  discharge  does  not  exceed  400  cub.  ft.  per  second  in  the  dry 
season,  and  rises  to  ifioofioo  cub.  ft.  per  second  In  the  rainy 
seasorL 

Very  differently  situated  are  the  great  canals  of  Lombardy, 
drawn  from  the  TIdno  and  Adda  rivers,  flowing  from  the  Maggiore 
and  Como  lakes.  The  severest  drought  never  exhausts  these 
reservoirs,  and  the  heaviest  rain  can  never  convert  these  rivers 
Into  the  resistless  floods  which  they  would  be  but  for  the  moderat- 
ing Influence  of  the  great  lakes.  The  TIcino  and  Adda  do  not 
rise  in  floods  moit  than  6  or  7  ft.  above  their  ordinary  level. 
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Tlw  gnt  Ukes  ol  Coitnl  Abies,  Victoria  ud  Albm 
Nyuia,  ud  Ibe  vist  (wunp  tract  of  tbe  Sodia,  do  f oi  the 
Nik  on  ■  ciganlic  icile  what  Labs  Hagiion  ssd  Coma  do  fat 
tbe  riven  Tidno  and  Adda.    But  fat  Ibtte  scot  ftntvoiii 

the  NDe  irould  dKreeae  in  siuncua  to  quite  aa  imigiiificuit 
ittam.  India  poascsscs  no  great  lakes  from  which  to  dnw 
liven  aod  ouub,  but  tbiODgb  the  plaina  of  northcni  lodia  flow 
rivRt  which  ut  fed  fiom  the  ^sden  of  tbe  Himalaya;  aod  the 
Gaogo,  tbe  lodua,  and  tlieir  tnbutaiiea  are  thus  prevailed  from 
djoiinishing  very  much  ld  volume.  Hk  greater  tbe  beat,  tbe 
■non  ni^clfy  melts  the  ice,  and  the  laijei  tbe  qaastily  of  wala 
available  for  irrigation.  Hie  canaJ  system  of  Dortbem  India  ii 
the  most  perfect  tlie  world  hai  yet  seen,  and  oontaini  WDiki  of 
hydraulic  eogineenDE  which  can  be  equalled  in  no  ottur  coimtry- 
In  tbe  deltas  of  southern  India  iirigatioa  is  only  practtscd  durioc 
the  monsooa  Mason.  The  Godaveri,  Kiitna  and  Eavcri  tO 
take  tbdr  rise  on  the  Westen  Ghats,  a  icgiDD  where  the  rainfaD 
Is  never  known  to  fail  in  the  monsoon  leason.  Acma  tbe  apa 
of  the  deltas  an  built  great  wein  (ihii  of  t>w  Codavni  bonf 
i)  m.  long],  at  the  ends  and  caiie  of  which  b  a  system  of  ihiicEi 
feeding  ■  network  of  aula.  For  this  tnonioon  inifatioii  Iheic 
is  always  abundance  of  water,  and  so  long  as  the  canals  and 
(luica  an  kepi  in  repair,  there  b  little  trouble  in  d&ti3«Iing  it 
over  the  fields.  Similar  in  diacacter  was  the  ancient  inigatioB 
of  Egypt  pracliied  merely  during  tbe  Nile  flood — a  lyitem  which 
Will  prevaOt  in  part  of  Uppa  Egypt.  A  detailed  dooiptiaa  of 
it  will  be  found  bdow. 

Where  irrigation  u  orricd  on  Ihroogjumt  the  whole  yeu, 
even  when  the  suf^y  of  the  rivB*  is  at  its  lowfst,  Ihe  distribution 
^_  of  the  water  becomes  a  very  delicate  opceatioo.     It 

2^^^  b  generally  coosidercd  sufficient  in  such  cases  if  during 
w«K  ">y  one  trop  one-third  of  the  irca  tbat  on  be  com- 
manded is  actually  supplied  with  water.  Tbb 
"'bonof  crops  and  enables  the  (Hedous  liquid 
a  larger  area  than  could  be  done  othenrise. 
It  becomes  then  the  duly  of  tbe  engineer  in  charge  to  use  every 
cflorl  to  get  its  fun  value  out  of  every  cubic  foot  of  water.  Some 
cTDpa  of  course  require  water  mudi  oflener  than  othen,  .and 
much  depends  on  the  tempcratun  at  the  time  of  trngaiion. 

crops  can  be  produced  that  have  been  watered  only  VKia  or 
Ihiicc.    But  to  keep  sugar-cane,  or  indigo,  or  cotton  alive  in 

in  Egypt  the  field  should  be  watered  every  ten  days  or  fortni^l, 
■bile  rice  requires  a  constant  supply  of  water  paanng  over  il. 

Eiperience  in  these  sub-tn^iical  countries  shows  the  absolute 
Dttasty  of  having,  for  nicccsstul  irrigation,  also  a  system  of 
thorough  drainage.  It  was  some  time  befon  this  was  discovered 
in  India,  and  the  result  has  been  the  deterioration  of  much  good 
land. 

In  Egypt,  prior  to  the  British  occupation  in  1883,  no  attempt 
bad  been  mad?  to  like  Ibc  water  oS  the  land.  The  Gisl  iraprcs- 
lion  of  a  great  alluvial  plain  is  that  it  is  ibwlutdy  flat,  with  no 
drainage  at  alL  Closer  eiaminstion,  however,  ihowi  that  if 
the  prevailing  slopes  an  not  more  liun  a  few  incEi«$  in  the  mile, 
yet  they  do  ciist,  and  scientific  irrigation  requina  tbst  tbe  canals 
should  be  liken  along  the  crests  and  drains  along  the  boUows. 
In  the  diagram  (fig.  1)  ijtfxiwnto  the  right  of  the  river  a  system 
of  canili  branching  out  and  afterwards  rejoining  one  another 


to  be  carried  01 


loaUowofu 


nifor 


evaporat 


the  soil.     Now  nearly  all  riven  conlaii 

of  salt,  which  forms  a  distinct  ingm 

Tbe  result  of  ibis  drainless  irrigation  i: 

on  the  surface  of  tbe  field.    Tle^iing 

can  be  reached  by  digging  only  a  few  feet,  and  the  land,  1 

and  watcrOoggcd,  rclapus  into  barrenness.    Of  this  desei 

was  the  iirigalion  of  Lower  Egypt  previous  to  i88j:     1 

Idt  of  the  diagram  is  shown  (by  firm  lines)  a  system  of 


le  field  t. 

percentage 
'iol  plains, 
nee  Ol  salt 


laid  oat  adatificilly,  aikd  of  *t*w  (by  dotted  bo)  fcjwin 
betwecD  them.    It  b  the  eSutt  of  tbe  BritiA  tiiginifn  ia  Eopt 

Foitbtr  lafimatiiin  may  be  fbond  in  Sr  C  C  ScsD-UiKridL 
/FTUstHW  nl  StMBm  Ear^  (Loodm,  rB6a) ;  Uanciw<,  ~  Lstra 
on  biigntiiia  in  Efypt,"  Pr^aiimmml  Fmfm  •{  Iki  Ctr^  mf  lU-ai 
BnpnewT.  ToL  MLtLoiidoni  1895) :  W.  WiDcocfa,  Eplii^  Inx*- 
*w<>Dded.,LoodoimS99). 

IL.IFalrr  Mtaiem.—Kowiat  far  Enslaiid  caa  it  be  Mid  rta« 
llllgtlliiii  II Iliiji  I linn  J  Hiii  III!  nil .  bill  il  il  m 


™ri3S.' 


the  water  employed  bong  warmer  than  tbe  nalBjaJ  tm 
the  soil  and  proving  a  valuable  protection  ■^insf  frnit 
Before  the  systematic  oooversioo  of  a  tract  inio  water- 
can  be  ufdy  delennioed  on.  on  mitu  be  taken  to  h 
drainage,  natural  or  artificial,  a  sufficient  supply  oI  w 
water  of  good  quality.  It  might  indeed  ba^-e  beew 
that  thoroti^  drainage  would  be  unnrccsary,  bwt  it 
noted  that  porous  subsoils  or  cffident  drains  do  nos  m 
by  carrying  away  stagnant  water  which  would  ■> 
the  earth,  incmst  the  lurtace.  and  retard  phut  growik.  TV* 
cause  IbetcUta  perform  tbe  office  of  a  fiber.  Tha  the  a-: 
and  the  roots  of  grasses  absorb  the  osefnl  Batten  wi  enty  i--~ 
(be  water  that  paiwt  over  it,  t»t  froo  thai  wUch  jmma  ihr.^r- 
it.  These  fertiliong  materials  are  looad  ttom)  i4>  ia  tkr  >  . 
ready  for  the  use  of  tbe  roots  of  tbe  plants.  SlagnaliiiB  iJ  k.  7 
is  inimical  to  Ihe  action  of  tbe  roots,  and  docs  away  vck  I'z 
advantageous  proceues  of  flowing  and  pocolati^c  c^r-e.  ^ 
Some  of  tbe  bql  waler-meadows  in  £o^and  have  bi«  a  -_^  - 

system  of  natural  drainage.    The  (aU  of  Ibe  water  sandy  e-  -> 
suffice  lor  a  fairly  rapid  cortent.  By  10  in.  st  i  It.  ia  fnea  is  - 
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200  yds.  If  possible  the  water  should  be  taktn  so  far  above  the 
meadows  as  to  have  sufficient  fall  without  damming  up  the  river. 
If  a  dam  be  absolutely  necessary,  care  must  be  taken  so  to  build 
it  as  to  secure  the  fields  on  both  sides  from  possible  inundation; 
and  it  should  be  constructed  substantially,  lor  the  cost  of  repair- 
ing accidents  to  a  weak  dam  is  very  serious. 

Even  were  the  objects  of  irrigation  always  identical,  the  condi- 
tions under  which  it  is  carried  on  are  so  variable  as  to  preclude 

calculations  of  quantity.  Mere  making  up  of  necessary 
9/wiSr.    ^^^^  ^  droughty  seasons  is  one  thing,  protection 

against  frost  is  another,  while  the  addition  of  soil 
noaterial  is  a  third.  Amongst  causes  of  variation  in  the  quantity 
>f  water  needed  will  be  its  quality  and  temperature  and  rate 
)f  flow,  the  climate,  the  season,  the  soil,  the  subsoil,  the  artificial 
Irainage,  the  slope,  the  aspect  and  the  crop.  In  actual  practice 
be  amount  of  water  varies  from  300  gallons  per  acre  in  the  hour 

0  no  less  than  38,000  gallons.  Where  water  is  used,  as  in  dry 
,nd  hot  countries,  simply  as  water,  leas  is  generally  needed  than 
1)  cold,  damp  and  northerly  climates,  where  the  higher  tempera- 
ure  and  the  action  of  the  water  as  manure  are  of  more  con- 
equence.  But  it  is  necessary  to  be  thoroughly  assured  of  a  good 
upply  of  water  before  laying  out  a  water-meadow.  Except  in 

few  places  where  unusual  dryness  of  soil  and  climate  indicate 
3e  employment  of  water,  even  in  small  quantity,  merely  to 
void  the  consequences  of  drought,  irrigation  works  are  not  to 
e  commenced  upon  a  large  area,  if  only  a  part  can  ever  be 
ficiently  watered.  The  engineer  must  not  dedde  upon  the  plan 
U  he  has  gauged  at  different  seasons  the  stream  which  has  to 
ipply  the  water,  and  has  ascertained  the  rain-collecting  area 
.railable,  and  the  rainfall  of  the  district,  as  well  as  the  proportion 
storable  to  percolating  and  evaporating  water.  Reservoirs 
r  storage,  or  for  equalizings  the  flow,  are  rarely  resorted  to  in 
ngland;  but  they  are  of  absolute  necessity  in  those  countries 
which  it  is  just  when  there  is  least  water  tluit  it  is  most  wanted, 
•s  by  no  means  an  injudicious  plan  before  laying  out  a  system 
water-meadows,  which  is  intended  to  be  at  all  extensive, 
prepave  a  small  trial  |^t,  to  aid  in  determining  a  number  of 
lestions  relating  to  the  nature  and  quantity  of  the  water, 
e  porosity  of  the  soil,  &c. 

The  quality  of  the  water  employed  for  any  of  the  purposes 
irrigation  is  of  much  importance.  Its  dissolved  and  its  sus- 
^^  pended  matters  must  both  be  taken  into  account.  Clear 
i!^  water  is  usually  preferable  for  grass  Uukd)  thick  for 
arable  land.  If  it  is  to  be  used  for  waiping,  or  in  any  way 
adding  to  the  solid  material  of  the  irrigated  land,  then  the 
ture  and  amount  of  the  suspended  material  are  necessarily  of 
re  importance  than  the  character  of  the  dissolved  substances, 
•vided  the  latter  are  not  positively  injurious.  For  use  on 
inary  water-meadows,  however,  not  only  is  very  clear  water 
en  found  to  be  perfectly  efficient,  but  water  having  no  more 
n  a  few  grains  of  dissolved  matter  per  gallon  answers  the 
poses  in  view  satisfactorily.  Water  from  moors  and  peat- 
s  or  from  gravel  or  ferruginous  sandstone  u  generally  of 
ill  utility  so  far  as  plant  food  is  concerned.  River  water, 
fcially  that  which  haa  received  town  sewage,  or  the  drainage 
aighly  manured  land,  would  naturally  be  considered  most 
able  for  irrigation,  but  excellent  results  are  obtained  also 

1  waters  which  are  uncontaminated  with  manurial  matters, 
which  contain  but  8  or  10  grains  per  gallon  of  the  usual 

olvcd  constituents  of  spring  water.  Experienced  English 
;ators  generally  commend  as  suitable  for  water-meadows 
«  streams  in  which  fish  and  waterweeds  abound.  But  the 
icular  plants  present  in  or  near  the  water-sup{dy  afford 
fier  indications  of  quality.  Water-cress,  sweet  flag,  flowering 
,  several  potamogetons,  water  milfoil,  water  ranunculus, 
the  reedy  sweet  watergrass  {dyceria  aqmtica)  rank  amongst 
criteria  of  excellence.  Less  favourable  signs  are  furnished 
jch  plants  as  Arundo  Donax  (in  Germany),  Cicuta  tirosa  and 
ha  latifolia,  which  are  found  in  stagnant  and  torpid  waters, 
er  when  it  has  been  used  for  irrigation  generally  beo>mes 
>s  value  for  the  same  purpose.  This  occurs  with  clear  water 
ell  as  with  turbid,  and  obviously  arises  mainly  from  the 


loss  of  plant  food  which  occurs  when  water  filters  through  or 
trickles  over  poor  soiL  By  passing  over  or  through  rich  soil 
the  water  may,  however,  aaually  be  enriched,  just  as  clear 
water  passed  through  a  charcoal  filter  which  has  been  long 
used  becomes  impure.  It  has  been  contended  that  irrigation 
water  suffers  no  change  in  composition  by  use,  since  by  evapora- 
tion of  a  part  of  the  pure  water  the  dissolved  matters  in  the 
remainder  would  be  so  increased  as  to  make  up  for  any  matters 
removed.  But  it  is  forgotten  that  both  the  plant  and  the  soil 
enjoy  special  powers  of  selective  absorption,  which  remove 
and  fix  the  better  constituents  of  the  water  and  leave  the  less 
valuable. 

Of  the  few  leguminous  plants  which  are  in  any  degree  suitable 
ioTynitxr-metAovnf  Lotus  cornicuIclusmajoTf  Trifolium  kybridum, 
and  T.  pratense  are  those  which  generally  flourish 
best;  T.  repens  is  less  successfuL    Amongst  grasses  JJHJ^*" 
the  highest  place  must  be  assigned  to  ryegrass,  especially  oMd^wsb 
to   the   Italian   variety,   commonly   call^   Lolium 
iialicuM.    The  mixture  of  seeds  for  sowing  a  water-meadow 
demands  much  consideration,  and  must  be  modified  according 
to  local  circumstances  of  soil,  aspect,  dimate  and  drainage. 
From  the  peculiar  use  which  is  made  of  the  produce  of  an 
irrigated  meadow,  and  from  the  conditions  to  which  it  is  subjected, 
it  is  necessary  to  include  in  our  mixture  of  seeds  some  that 
produce  an  early  crop,  some  that  give  an  abundant  growth, 
and  some  that  impart  sweetness  and  good  flavour,  while  all  the 
kinds  sown  must  be  capable  of  flourishing  on  irrigated  soil. 

The  following  mixtures  of  seeds  (stated  in  pounds  per  acre) 
have  been  recommended  for  sowing  on  water-meadows,  Messrs 
Sutton  of  Reading,  after  considerable  experience,  regarding 
No.  L  as  the  more  siutable: 


Lolium  fertuno    .     , 
Lolium  tlalicum   . 
Poatriviatu    .     .     , 
ClyuriafiuUans  .     . 
Clyceria  aauatica  .     , 
Agrostis  alba  .     , 
Atrostis  stolonifera    , 
Ahpecurus  pratensis 
Festuca  dattor      .     , 


I.  II. 

8  12 
o    8 


6 
6 

4 
o 
6 
o 

3 


3 

2 
I 

I 

2 

2 
2 


I.  II. 

Festuca  pratensis  ...02 
Festuca  loliacea  ...  3  2 
AtUkoxanthum  odoratum  o  I 
Phleum  pratense  ...  4  2 
Pkalaris  arundinacea  .  3  2 
Lotus  cornicuUUus  maj&r  3  2 
Trifolium  kybridum  .  .  O  I 
Trtfolium  pratense     ..01 


In  irrigated  meadows,  though  in  a  less  degree  than  on  sewaged 
land,  the  reduction  of  the  amount  or  even  the  actual  suppression 
of  certain  species  of  plants  is  occasionally  well  marked,  ckaagem 
Sometimes  this  action  is  exerted  upon  the  finer  grasses,  ut  urt' 
but  happily  also  upon  some  <A  the  less  profitable  f^f' 
constituents  of  the  miscellaneous  herbagr  Thus  **'*^i* 
Ranumultts  bulbosus  has  been  observed  to  become  quite  rare 
after  a  few  years'  watering  of  a  meadow  in  which  it  had  been 
most  abundant,  IL  acris  rather  increasing  by  the  same  treatment; 
Plantago  media  was  extinguished  and  P.  lanceolata  reduced 
70%.  Amongst  the  grasses  which  may  be  spared,  Aira  cars- 
pitosCf  Brixa  media  and  Cynosurus  cristaius  are  generally  much 
reduced  by  irrigation.  Useful  grasses  which  are  increased  are 
Lolium  perenne  and  Ahpecurus  pratensis^  and  among  those  of 
less  value  AvenafavescenSt  Dactylis  ghmerata  and  Poa  pralensis. 

Four  ways  of  irrigating  land  with  water  are  practised  in 
England:  (i)  bedwork  irrigation,  which  b  the  most  efficient 
although  it  is  also  the  most  costly  method  by  which 
currents  of  water  can  be  applied  to  level  land;  (2) 
catchwork  irrigation,  in  which  the  same  water  is  caught  and 
used  repeatedly;  (3)  subterraneous  or  rather  upward  irrigation, 
in  which  the  water  in  the  drains  is  sent  upwards  through  the 
soil  towards  the  surface;  and  (4)  warping,  in  which  the  water 
is  allowed  to  stand  over  a  level  field  until  it  has  deposited  the 
mud  suspended  in  it. 

There  are  two  things  to  be  attended  to  most  carefuDy  in  the 
construction  of  a  water-meadow  on  the  first  of  second  of  these 
plans.  First,  no  portion  of  them  whatever  should  be  on  a  dead 
level,  but  every  part  should  belong  to  one  or  other  of  a  soies  of 
true  inclined  planes.  The  second  point  of  primary  importance 
is  the  size  and  slope  of  the  main  conductor,  which  brings  the 
water  from  the  river  to  the  meadow.    The  size  of  this  depends 
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upon  tb>  qnuitltjr  of  water  requiitd,  bn  whtlnci  iu  ilie 
iLs  botlom  It  iu  origin  ibould  be  ms  low  u  the  bed  of  the  river, 
ta  order  Uut  it  miy  cany  down  aa  much  u  poiaible  oF  the  river 
mud..  It!  coune  should beasitiuight  aDdiaDearatiueiDcliiied 
pluM  u  poBible.  The  Mull  tikeu  out  o(  the  cooductor  ihoukl 
be  employed  in  nuking  up  its  banki  or  cofRCtiat  incqualilica 
in  the  moukw. 

In  bedwocfc  infaatioa,  which  ft  eminwitly  appScrtk  to  levd 
groudd,  llie  gffund  !■  thrown  iato  licda  or  ftdfCA  Heretbecon- 
**"*• 1 —  1 i~ji_j  j! <viiA  it  tenaiaue  is  the 

beBtheicaieDofeeden. 

Lb  to  fairy  ofi  the  water 

It  dunld  be  cut  u  the 

lowett  put  (4  the  (rouad  at  the  lows  end  or  lide  of  the  meadow. 
Iu  diineiwou  ihauk]  be  capable  of  carryinf  off  the  wiiola  -~*-' 
uaed  eo  qiikUy  u  coprtvent  tliekaat  ■^■|"*_*^'**,  aaddiichi 
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caratHna  Uut  ^a  ba  pfffonncd  at 
■boutd  be  ready  """"  ' '  ' '"" 


iddiK^arn  ii 
jHpniBdii^ 


■TDdod  which 

oilhebediov , 

they  dKHld  ha  loTmed  totoit  the  i — 

ahoHld  any  of  thm  twtU*  be  coai 

to  live  each  wle  at  then  it*  leapectii 

ruaat  er  Dearly  at  ri^  anglHlo  tl  . 

bfuiich  of  tlK  bed!  ii  leculatcd  by  the  niUirt  o(  (he  mil  and  I  be 

of  water,  requiie  beda  aa  nuraw  aa  lo  It-  Poniua  uoHm  and  a  I^ebg 
Biipply  of  water  may  ban  bnSi  ol  4<>  ft-  The  ienfth  of  the  bedi  ii 
regulated  by  the  nipfily  of  water  and  the  till  fram  the  coaduciiK  to 
(he  main  drain.   If  the  beda  lali  only  in  ode  diicOian  knuiiudiaaliy. 


in  an  iadieed  plaoe  froi 


la  kncitudinally,  am  ia  i 

al  ilope  of  thejmHiDd 
nii^lurrawi.  Tbebed 


Thecnmu£iMld£ 
Ehua  formed  ihould  ilopc 
[he  main  drain,  that  the 


I  a  (acdenf  aoin.in  width  at  iu . 


„^  gradually  t 

in  width.    TbB  taper  retard! 

•tantly  decnaec*  by  overflow  aa  It 


nwilhtheco 


yda.  in  length 
procec^  whQit  its 


ED  the  feeder  to  the  biim.   Thei 

down  the  ddca  of  Ibc  beda  la  recdnd  into  a 


Icedoa.  The  depth  of  the  naall  drain  at  tlie  jiuKtioo  ii  made  aboiil 
aa  great  aa  that  of  the  malo  drain,  and  it  gmdaally  Icaacna  toward* 
the  taper  to  6  i&  in  tanacioua  and  to  leia  in  poroua  laijL  The  depth 
sftheltedenfatheeaoeiaRlatieototbeeoaduBor.  Focthemon 
equal  duUlbution  of  the  water  o^r  the  aurface  of  tlie  beda  from  the 
conductor  and  [ecdeia,  (mill  mifi,  such  aa  uooea  or  eolid  portioaa 

..  ._._,. -■ -Cth  tia^  are  placed  In  ihen,  la  order  to 

Ji  the  watEf  may  ha^  acquired.   Thcae 


"  Mopa,"  aa  they  are  tecmeiL 

or  rather  tbev  ahould  be  left  where  any  inequality 

obaerved.    Keapa  ol  Bone*  aniwei  vny  well  lew  itajw  ic 

doctor,  particubHy  immediately  below  the  point*  oT junciun  wiu 

of  the  water  in  the  feedera  will  no  doubt  nrceawily  inmaae  in 
npidily,  but  the  iDcUaatioa  of  the  bed*  and  the  tapering  ti  the 

The  dUtribution  dC  dbe  water  over  the  whole  meadow  i*  regul*ted  by 
'^cb  ihould  be  placed  at  the  origiaol  every  coadiKtor- 


By 


It  be  adopted  when  there  ia  a  lanity  oi  water.   M  th*  aluica 
lid  be  HbHaatiall^  bidlt  at  fine  with  •tone*  and  mortar,  to 
boo  a  leak  be 


to  keep  it  poieclly  dry  at 


'  the  conductor  tnpoiite  to  thi 
ill  dnin  away  the  leakage  tb 


It  portioA  of  it 
well-formed  v, 

liaced  in  the  aidD 

il  from  the  belli 


leatt,  and  renodeUing  tl 


Ibe  eround  will  oFleq  require 
-.     -  _■  win  no  doubt  be  attended 
He  eouideied  that  the  Snt  coat  ia  tbe 

la  in  a  nunmer  fallow,  the  VvdUng-boI 


-, ooa  Uiat  ^ui  be  performed  at  little  eapeaae.     ■  we  u»ama 

•hould  be  ready  by  ABgHt  for  aoviog  with  oae  of  tbe  mbaarei  of 
gran  — d*  alreamF  ginL  Bat  though  tU*  plan  i*  aldabteh 
better,  it  ia  attendid  with  the  oae  great  iliii  i1 1  iiii  aii  thai  the  •» 
ground  ^mnoc  be  irrlcatcd  for  two  or  three  s«an  after  k  k  vnt 
with  grai*4ccda.  Thia  tan  oihr  be  avoided  wbcfo  the  puaK  i 
covered  with  old  tuif  whKh  wiu  bear  ID  be  iftad.  On  BSUBd  u 
that  «tate  a  water-ncadinr  may  ha  moet  perfectly  fomef  l^i  ite 
luif  be  taken  oB  with  the  apade,  and  laid  cartfoUy  aaide  tsr  rilty-.^ 
Let  Ibe  Kript  itouod  then  be  neatly  fcamcd  with  the  ataik  aaij 

bamfw,  into  bed*  varving  fak  bfcadlh  ^i-* *-- 

n>'"TT  of  the  ir^l  end  Ibe  dip  of  the  gra 

ih  .    31  let  ^e  tnif  be  laid  dowi 

£i  lIdw  win  be  complele  at  oi 
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In  tiptraH  jr  Miblemiieait  irrimtioii  to  fend  tlie  water  on  and 
to  take  it  off  very  ^tly,  in  order  to  avoid  the  displaceaent  and 
lots  of  the  finer  pattirlw  of  the  loil  which  a  forcible  current  would 
cause. 

In  warping  the  suspended  ioUd  matten  are  of  importance,  not 
merely  for  any  value  they  may  have  as  manure,  but  also  as  a  material 
^mgmagg^    addition  to  the  ground  to  be  trrigated.  The  warpine  which 

^^^  is  practised  in  England  is  almost  eadusivdy  coonnod  to 
the  overflowing  of  levid  ground  within  tide  mark,  and  is  conducted 
mostly  within  the  districts  commanded  by  estuaries  or  tidal  rivers. 
The  best  notion  of  the  process  of  warping  may  be  gained  bv  sailing 
up  the  Trent  from  the  number  to  Gainsborough.  Here  the  banks  oi 
the  river  were  constructed  centuries  ago  to  protect  the  land  within 
them  from  the  encroachments  of  the  tide.  A  great  tract  of  country 
was  thus  laid  comparatively  dr^.  But  while  the  wisdom  of  one  age 
thus  succeeded  in  restricting  within  bounds  the  tidal  water  of  the 
river,  it  was  left  to  the  greater  wisdom  of  a  succeeding  age  to  improve 
upon  this  arrangnnent  by  admitting  these  muddy  waters  to  lay  a 
fresh  coat  of  rich  silt  on  the  exhausted  soils.  The  process  began  more, 
than  a  century  ago.  but  has  become  a  system  in  recent  tiroes.  Large 
sluices  of  stone,  with  strong  doors,  to  be  shut  when  it  is  wished  to 
exclude  the  tide,  may  be  seen  on  both  banks  of  the  river,  and  from 
these  great  conduits  are  carried  miles  inward  through  the  flat  country 
to  the  point  previously  prepared  by  embankment  over  which  the 
muddy  waters  are  allowed  to  spread.  These  miin  conduits,  .being 
very  costly,  are  constructed  (or  the  warping  of  large  adjoining 
districts,  and  openings  are  made  at  such  points  as  are  then  under- 
gioing  the  operation.  The  mud  is  deposited  and  the  waters  return 
with  the  falling  tide  to  the  bed  of  the  river.  Spring-tides  are  pre- 
ferred, and  so  great  is  the  quantity  of  mud  in  these  nvers  that  from 
10  to  IS  acres  have  been  known  to  oe  coveted  with  silt  from  i  to  3  ft. 
in  thickness  during  (Hie  spring  of  ten  or  twelve  tides.  Peat-moss  of 
the  most  sterile  character  has  been  by  thb  process  covered  with  soil 
of  the  greatest  fertility,  and  swamps  which  used  to  be  resorted  to  for 
leeches  are  now,  by  the  effects  of  waiping,  converted  into  firm  and 
fertile  fields.  The  art  is  now  so  wdl  understood  that,  by  careful 
attention  to  the  currents,  the  expert  warp  farmer  can  temper  his  soil 
as  he  pleases.  When  the  tide  b  first  admitted  the  heavier  particles, 
which  are  pure  sand,  are  firvt  deposited;  the  second  deposit  is  a 
mixture  of  sand  and  fine  mud.  which,  from  its  friable  texture,  forms 
the  most  valuable  soil;  while  lastly  the  pure  mud  subsides,  contain- 
ing the  finest  particles  of  all,  and  forms  a  rich  but  very  tenacious  soiL 
Tne  great  effort,  therefore,  of  the  warp  farmer  is  to  get  the  second  or 
mixed  deposit  as  equally  over  the  whole  surface  as  he  can  and  to 
prevent  toe  deposit  of  the  last.  This  he  does  by  keeping  the  water  in 
constant  motion,  as  the  last  deposit  can  only  take  puce  when  the 
water  b  suffered  to  be  stilL  Three  yean  may  be  said  to  be  spent  in 
the  process,  one  year  wannng,  one  year  drying  and  consolidating, 
<uul  one  year  growing  the  first  crop,  which  b  generally  seed-hoed 
In  by  hand,  aa  the  mod  at  thb  time  b  too  soft  to  admit  of  horse 
labour. 

The  immedbte  eflSect,  which  b  highly  beneficial,  b  the  deposition 
of  silt  from  the  tide.  To  ensure  thb  depontion,  it  b  necessary  to 
surround  the  field  to  be  warped  withastrone  embankment,  in  order 
to  retain  the  water  as  the  tide  recedes.  The  water  b  admitted  by 
valved  sluices,  which  open  as  the  tide  flows  into  the  field  and  shut 
by  the  pressure  of  the  confined  water  when  the  tide  recedes.  These 
sluices  are  placed  on  aa  low  a  levd  as  posabb  to  permit  the  most 
turbid  water  at  the  bottom  of  the  tide  to  pass  through  a  channel  in 
the  base  of  the  embankment.  The  silt  deposited  sJter  warping  b 
exceedingly  rich  and  capabb  of  carrjHng  any  species  of  crop.  It 
may  be  admitted  in  so  small  a  quantity  as  only  to  act asa manure 
to  arabb  soil,  or  in  such  a  large  quantity  as  to  form  a  new  soil. 
Thb  btter  acquisition  b  the  principal  object  of  warping,  and  it 
excites  astonishment  to  witness  how  soon  a  new  soil  may  be  formed. 
From  June  to  September  a  soil  of  3  ft.  in  depth  may  be  formed  under 
the  favourabb  arcumstances  of  a  very  dry  season  and  long  drought. 
In  winter  and  in  floods  warping  ceases  to  oe  benefidaL  In  ordinary 
circumstanoes  00  the  Trent  -and  Humber  a  soil  from  6  to  16  in.  in 
depth  may  be  obtained  and  inequalities  of  3  ft.  filled  up.  But  every 
tide  generally  leaves  only  |  in.  of  silt,  ana  the  fidd  which  has  only 
one  sluice  can  only  be  warped  every  other  tide.  Thesilt^asdepoftttod 
in  each  tide,  does  not  mix  mto  a  uniform  mass,  but  remains  in  distinct 
layers.  The  water  should  be  made  to  run  oompletdy  off  and  the 
ditches  should  become  dry  before  the  inflMx  of  the  next  tide,  other- 
wise the  silt  will  not  Incrust  and  the  tide  not  have  the  same  effect. 
Warp  soil  b  of  surpaaring  fertility.  The  expense  of  forming  canals, 
embankments  and  sluices  for  warping  land  b  from  £10  to  £30  an  acre. 
A  sluice  of  6  ft.  in  height  and  8  ft.  wide  will  warp  from  60  to  80  acres, 
according  to  the  distance  of  the  field  from  the  river.  The  embank- 
ments may  be  from  3  to  ^  ft.  in  height,  as  the  field  may  stand  in 
regard  to  the  bvd  of  the  highest  tides.  After  the  new  bnd  has  been 
leK  for  a  year  or  two  in  seeds  and  clover.it  produces  great  crops  of 
wheat  and  potatoes. 

Warping  b  practised  only  in  Lincolnshire  and  Yorkshire,  on  the 
estuary  01  the  Humb«r.  and  In  the  neighbourhood  of  the  rivers 
which  flow  into  it— the  Trent,  the  Ouie  and  the  Don,  The  silt 
and  mud  brou^t  down  by  these  rivers  b  rich  in  cby  and  orvanic 
inatter,  and  sometimes  when  dry  contains  as  much  as  1%  of 
oitrogen. 


Constant  cue  h  requited  if  a  water-meadow  b  to  yield  quite 
satbfactory  results.  The  earliness  (A  the  feed,  its  quantity 
and  its  quality  will  all  depend  in  very  great,  measure  Mma^g^' 
upon  the  proper  management  of  the  irrigation.  The  mmmt 
points  which  require  constant  attention  are — the  '^'^ 
perfect  freedom  of  all  carriers,  feeders  and  drains  ^^"^f' 
from  every  kind  d  obstruction,  however  minute;  the  state 
and  amount  of  water  in  the  river  or  stream,  whether  it  be 
sufficient  to  irrigate  the  whole  area  property  or  only  aj>art  of 
it;  the  length  of  time  the  water  should  be  allowed  to  remain 
on  the  meadow  at  different  periods  of  the  season;  the  regula- 
Uon  of  the  depth  of  the  water,  its  quantity  and  its  rate  of  flow, 
in  acc6rdance  with  the  temperature  and  the  condition  of  the 
herbage;  the  proper  times  for  the  commencing  and  ending  of 
pasturing  and  of  shutting  up  for  bay;  the  mechanical  condition 
of  the  surface  ct  the  ground;  the  cutting  out  of  any  very  large 
and  coarse  plants,  as  docks;  and  the  improvement  of  the  physic^ 
and  rhrmical  conditions  of  the  soil  by  additions  to  it  U  sand, 
sflt,  loam,  chalk,  &c. 

Whatever  may  be  the  command  of  water,  it  b  unwise  to  attempt 
to  irrigate  too  large  a  surface  at  once.  Even  with  a  river  supply 
fairly  constant  in  level  and  always  abundant,  no  attempt 
shoidd  be  made  to  force  on  a  larger  voltmie  of  water  than  the 
feeders  can  property  dbtribute  and  the  drains  adequately  re- 
move, or  one  part  of  the  meadow  will  be  deluged  and  another 
stinted.  When  thb  inequality  of  irrigation  once  occurs,  it  b 
likely  to  increase  from  the  consequent  derangement  of  the 
feeders  and  drains.  And  one  result  on  the  herbage  will  be  aa 
izregularity  of  composition  and  growth,  seriously  detrimental 
to  its  food-value.  The  adjustment  of  the  water  by  means 
of  the  sluices  b  a  delicate  operation  when  there  b  little  water 
and  also  when  there  b  much;  in  the  latter  case  the  fine  earth 
may  be  washed  away  from  some  parts  of  the  meadow;  in 
the  former  case,  by  attempting  too  much  with  a  limited  water 
current,  one  may  permit  the  languid  streams  to  deposit  their 
valuable  suspended  matten  instead  d  carrying  them  f<vward 
to  enrich  the  soiL  The  water  b  not  to  be  allowed  to  remain 
too  long  on  the  ground  at  a  time.  The  sofl  must  get  dry  at 
stated  intervab  in  order  that  the  atmospheijc  air  may  come 
in  contact  with  it  and  penetrate  it.  In  thb  way  as  the  water 
sinks  down  through  the  porous  subsoil  or  into  the  subterranean 
drains  oxygen  enters  and  supplies  an  element  which  b  needed, 
not  only  for  the  oxidation  of  organic  matters  in  the  earth, 
but  also  for  the  direct  and  indirect  nutrition  of  the  roots.  With- 
out thb  occasional  drying  of  the  soil  the  finer  grasses  and  the 
leguminous  plants  wOl  infallibly  be  lost;  whfle  a  scum  of 
confervae  and  other  algae  will  collect  upon  the  surface  and 
choke  the  higher  forms  oi  vegetation.  The  water  should  be 
run  off  thoroughly,  for  a  little  stagnant  water  lying  in  places 
upon  the  surface  does  much  injury.  The  practice  of  irrigating 
differs  in  different  places  with  differences  in  the  quality  of 
the  water,  the  soQ,  the  drainage,  &c  As  a  general  ride,  when 
the  irrigating  season  begins  in  November  the  water  may  flow 
for  a  fortnig^  continuou^y,  but  subsequent  waterings,  eq)edally 
after  December,  should  be  shortened  gradually  in  duration 
till  the  first  week  in  April,  when  irrigation  should  cease.  It 
b  necessary  to  be  very  careful  in  irrigating  during  frosty  weather. 
For,  though  grass  will  grow  even  tmder  ice,  ytl  if  ice  be  formed 
under  and  around  the  roots  of  the  grasses  the  plants  may  be 
thrown  out  by  the  expansion  of  the  water  at  the  moment  of  its 
conversion  into  ice.  The  water  should  be  let  off  on  the  morning 
of  a  dry  day,  and  thus  the  bnd  will  be  dry  enough  at  night 
not  to  suffer  from  the  frost;  or  the  water  may  be  taken  off  in 
the  morning  and  let  on  again  at  night.  In  spring  the  newly 
grown  and  tender  grass  will  be  easily  destrc^red  by  frost  if 
it  be  not  protected  by  water,  or  if  the  ground  be  not  made 
thorouf^y  dry. 

Although  in  many  cases  it  b  easy  to  explain  the  reasons  why 
water  artificially  api^ied  to  land  brings  crops  or  increases  their 
yield,   the   theory   of  our  ordinary   water-meadow      ntoiy. 
irrigation  b  rather  obscure.    For  we  are  not  dealing 
in  these  grass  lands  with  a  semi-aquatic  plant  Ukc  rice,  nor  are 
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we  supplying  any  lack  of  water  in  the  aofl,  nor  are  we  restoring 
the  moisture  which  the  earth  cannot  retain  under  a  burning 
sun.  We  irrigate  chiefly  in  the  colder  and  wetter  half  of  the 
year,  and  we  "  saturate  "  with  water  the  sofl  in  which  are  growing 
such  plants  as  are  perfectly  content  with  earth  not  containing 
more  than  one-fifth  of  its  weight  of  moisture.  We  must  look 
in  fact  to  a  number  of  small  advantages  and  niot  to  any  one 
striking  beneficial  process  in  explaining  the  aggregate  utility 
of  water-meadow  irrigation.  We  attrtt>ute  the  usefulness  of 
water-meadow  irrigation,  then,  to  the  following  causes:  (i) 
the  temperature  of  the  water  being  rarely  less  than  xo^  Fahr. 
above  freezing,  the  severity  of  frosts  in  winter  is  thus  obviated, 
and  the  growth,  especially  of  the  roots  of  gnoses,  is  encouraged; 
(2)  nourishment  or  plant  food  is  actually  brought  on  to  the 
soil,  by  which  it  is  absorbed  and  retained,  both  for  the  immediate 
and  for  the  future  use  of  the  vegetation,  which  also  itself  obtains 
some  nutrient  material  directly;  (3)  solution  and  redistribution 
of  the  plant  food  already  present  in  the  soil  occur  mainly  through 
the  solvent  action  of  the  carbonic  add  gas  present  in  a  dis- 
solved state  in  the  irrigation-water;  (4)  oxidation  of  any  excess 
of  organic  matter  in  Uie  soil,  with  consequent  production  of 
useful  carbonic  add  and  nitrogen  compounds,  takes  place 
through  the  dissolved  oxygen  in  the  water  sent  on  and  through 
the  soil  where  the  drainage  is  good;  and  (5)  improvement  of 
the  grasses,  and  eq>edally  of  the  miscellaneous  herbage,  of  the 
meadow  is  promoted  through  the  encouragement  of  some  at 
least  of  the  better  spedes  and  the  extinction  or  reduction  of 
mosses  and  of  the  innutritious  weeds. 

To  the  united  agency  of  the  above-named  causes  may  safely 
be  attributed  the  benefits  arising  from  the  spedal  form  of 
water-irrigs^ion  which  is  practised  in  England.  Should  it 
be  thought  that  the  traces  of  the  more  valuable  sorts  of  plant 
food  (such  as  compounds  of  nitrogen,  phosphates,  and  potash 
salts)  existing  in  ordinary  brook  or  river  water  can  never  bring 
an  appreciable  .amount  of  manurial  matter  to  the  soil,  or  exert 
an  appreciable  effect  upon  the  vegetation,  yet  the  quantity 
of  water  used  during  the  season  must  be  taken  into  account. 
If  but  3000  gallons  hourly  trickle  over  and  through  an  acre, 
and  if  we  assume  each  fl^lon  to  contain  no  more  than  one- 
tenth  of  a  grain  of  plant  food  of  the  three  sorts  just  named 
taken  together,  still  the  total,  during  a  season  induding  ninety 
days  of  actual  irrigation,  will  not  be  less  than  9  lb  per  acre.  It 
appears,  however,  that  a  very  large  share  of  the  benefits  of 
water-irrigation  is  attributable  to  the  mere  contact  of  abund- 
ance of  moving  water,  of  an  even  temperature,  with  the  roots 
of  the  grass.  The  growth  is  less  checked  by  «urly  frosts;  and 
whatever  advantages  to  the  vegetation  may  accrue  by  occasional 
excessive  warmth  in  the  atmosphere  in  the  early  months  of  the 
year  are  experienced  more  by  the  irrigated  than  by  the  ordinary 
meadow  grasses  by  reason  of  the  abundant  devdopment  of  roots 
which  the  water  has  encouraged. 

III.  Italian  Irrigation, — The  most  highly  developed  irrigation 
in  the  world  is  probably  that  practised  in  the  plains  of  Piedmont 
and  Lombardy,  where  every  variety  of  condition  is  to  be  found. 
The  engineering  works  are  of  a  very  high  class,  and  from  long 
generations  of  experience  the  farmer  knows  how  best  to  use 
bis  water.  The  principal  river  of  northern  Italy  is  the  Po, 
which  rises  to  the  west  of  Piedmont  and  is  fed  not  from  gladers 
like  the  Swiss  torrents,  but  by  rain  and  snow,  so  that  the  water 
has  a  somewhat  higher  temperature,  a  point  to  which  much 
importance  is  attached  for  the  valuable  meadow  irrigation 
known  as  marciU,  This  is  only  practised  in  winter  when  there 
is  abundance  of  water  available,  and  it  much  resembles  the 
water-meadow  irrigation  of  England.  The  great  Cavour  canal 
is  drawn  from  the  left  bank  of  the  Po  a  few  miles  bdow  Turin, 
and  it  is  carried  right  across  the  drainage  of  the  country.  Its 
full  discharge  is  3800  cub.  ft.  per  second,  but  it  is  only  from 
October  to  May,  when  the  water  is  least  required,  that  it  carries 
anything  like  this  amount.  For  the  summer  irrigation  Italy 
depends  on  the  glaciers  of  the  Alps;  and  the  great  torrents 
of  the  Dora  Baltca  and  Sesia  can  be  counted  on  for  a  volume 
exceeding  6000  cub.  f  L  per  second.   Lombardy  is  quite  as  well 


off  as  Piedmont  for  the  means  of  Irrigation  and,  as  aheady 
said,  its  canals  have  the  advantage  that  being  drawn  frcn 
the  lakes  Maggiore  and  Como  they  exercise  a  modfTsriwg 
influence  on  the  Tidno  and  Adda  rivers,  which  is  nuidi  waaied 
in  the  Dora  Baltea.  The  Naviglio  Grande  of  Lombardy  b  a 
very  fine  work  drawn  from  the  left  bank  of  the  Tidno  and 
oseful  for  navigation  as  well  as  irrigation.  It  diacharses  bctveca 
3000  and  4000  cub.  ft.  per  second,  and  probably  nowbcre  is  inina- 
tion  carried  on  with  less  expense.  Another  canal,  the  XHIosrs, 
drawn  from  the  same  bank  of  the  Tidno  farther  npstrcMm,  is 
capable  of  carrying  6700  cub.  ft.  per  second.  Like  the  Ca>^Rir 
canal,  the  Vllloresi  is  taken  across  the  drainage  of  the  cooatry, 
entailing  a  number  of  very  bold  and  costly  worka. 

Interesting  as  these  Italian  works  are,  the  admhustration  and 
distribution  of  the  water  is  hardly  less  so.  The  system  is  due 
to  the  ability  of  the  great  Count  Cavoor;  what  he  oi^ixtatcd 
in  Piedmbnt  has  been  also  carried  out  in  Lombardy.  Tbe  Pied- 
montese  company  takes  over  from  the  government  the  control  of 
all  the  irrigation  within  a  triangle  between  the  left  bank  of  Ox 
Po  and  the  right  bank  of  the  Sesia.  It  purchases  from  gorow- 
ment  about  1350  cub.  ft.  per  second,  and  has  also  «*»*«'>**< 
the  control  of  all  private  canials.  Altogether  it  distribiitcs  abe:t 
2275  cub.  ft.  of  water  and  irrigates  about  141,000 
which  rice  is  the  most  important  crop.  Tbe 
14,000  members  and  controls  nearly  10,000  m.  of 
chiwnds.  In  each  parish  is  a  councO  composed  of  all  land- 
owners who  irrigate.  Each  cmmdl  sends  two  dq>uties  to  what 
may  be  called  a  water  parliament.  This  aaaemfaly  elects  three 
small  committees,  and  with  them  rests  the  whole  managrmeat 
of  the  inigation.  An  appeal  may  be  made  to  tbe  czvfl  costs 
from  the  decision  of  these  committees,  but  so  popnlar  axe  they 
that  such  appeals  are  never  made.  The  irrigated  area  a 
divided  into  districts,  in  each  of  which  is  an  ovcnecr  asd  a 
staff  of  watchmen  to  see  to  the  opening  and  sfaottiog  of  the 
modules  (see  Hydkauucs,  §(  54  to  56)  which  deliver  tht  water 
into  the  minor  channels.  In  the  November  of  each  ^ear  it  a 
dedded  how  much  water  is  to  be  given  to  each  parish  in  the  year 
following,  and  this  depends  largdy  on  the  number  of  acres  id 
each  crop  proposed  to  be  watered.  In  Lombardy  the  irr%aiicc 
is  conducted  on  similar  prindples.  Throaghont,  tbe  ItaLax 
farmer  sets  a  very  high  example  in  the  loyal  way  be  sobciti 
to  regulations  which  there  must  be  sometimes  a  strong  tcKpea- 
tion  to  break.  A  sluice  surreptitiously  opeotd  daring  a  dark 
night  and  allowed  to  run  for  six  hoars  may  qmte  possibk? 
double  the  value  of  his  crop,  but  apparently  the  law  is 
broken. 

IV.  Kgypi.—Tht  vtry  life  of  Egypt  depends  on  its 
and,  andent  as  this  irrigation  is,  it  was  never  practised 
really  sdentific  system  till  after  the  British  occupation. 
As  every  one  knows,  the  valley  of  the  Nile  outside  of 
the  tropics  is  practiodly  devoid  of  rainfalL  Yet  it  was 
the  produce  of  this  valley  that  formed  the  chief  graaarf  *^^ 
of  the  Roman  Empire.  Probably  nowhere  in  t^  world 
is  there  so  large  a  population  per  square  mile  depeacfing  aol^ 
on  the  produce  of  the  soiL  Probably  nowhere  is  that  x.*- 
agricultural  population  so  proq>erous,  and  so  free  frnea  ii»e 
risks  attending  seasons  of  drought  ox  of  flood.  Una  wrs..^ 
and  prosperity  are  due  to  two  very  remarkable  prafKxtks  ci 
tbe  Nile.  First,  the  regimen  of  the  river  is  nearly  cQi»tz^-i 
The  season  of  its  rise  and  its  fall,  and  the  hdghi  attained  by  -s 
waters  during  the  highest  flood  and  at  lowest  Kile  vary  t.-^  1 
comparativdy  small  extenL  Year  after  year  the  Nile  rises  1: 
the  same  period,  it  attains  its  maximum  in  September  and  beg\ss 
to  diminish  first  rapidly  till  about  the  end  of  December,  a^  thea 
more  slowly  and  more  steadily  until  the  foDowiag  June.  A  lz*r 
rise  is  not  more  than  about  three  weeks  behind  aa  caxiy  rsv 
From  the  lowest  to  the  highest  gauge  of  water-suiace  tbe 
is  on  an  average  25-5  ft.  at  the  First  Cataract.  Tbel 
is  3*5  fL  above  this  average,  and  this  means  peril,  ff  noC 
in  Lower  Egypt.  The  lowest  flood  on  record  has  risen  oaly  t^ 
5*5  ft.  below  the  average,  or  to  20  ft.  above  tbe 
surface  of  low  Nile.   Such  a  feeble  Nile  flood  has 
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four 'times  in  modern  history:  in  1877,  when  it  caused  wide- 
spread famine  and  death  throughout  Upper  Egypt,  947,000  acres 
remained  barren,  and  the  land  revenue  lost  £i,xia,ooo;  in  1899 
and  again  in  1902  and  1907,  when  by  the  thorough  remodelh'ng 
of  the  whole  system  of  canab  since  X8S3  all  famine  and  disaster 
were  avoided  and  the  loss  of  revenue  was  comparatively  slight. 
In  1907,  for  instance,  when  the  flood  was  nearly  as  low  as  in  1877, 
the  area  left  un  watered  was  little  more  than  10%  of  the  area 
affected  in  1877. 

This  regularity  of  flow  is  the  first  exceptional  excellence  of 
the  river  Nile.  The  second  is  hardly  less  valuable,  and  consists 
in  the  remarkable  richness  of  the  alluvium  brought  down  the 
river  year  after  year  during  the  flood.  The  object  of  the  engineer 
is  so  to  utilize  this  flood-water  that  as  little  as  possible  of  the 
alluvium  may  escape  into  the  sea,  and  as  much  as  possible  may 
be  deposited  on  the  fields.  It  b  the  possession  of  these  two 
properties  that  imparts  to  the  Nile  a  value  quite  unique  among 
rivers,  and  gives  to  the  farmers  of  the  Nile  VaUey  advantages 
sver  those  of  any  rain-watered  land  in  the  world. 

Until  the  19th  century  irrigation  in  Egypt  on  a  large  scale 
■ras  practised  merely  during  the  Nile  flood.    Along  each  edge 
of  the  river  and  following  its  course  has  been  erected 
JirtSr        '^Q  earthen  embankment  high  enough  not  to  be 
Ki*Mi».    topped  by  the  highest  floods.    In  Upper  Egypt, 
the  valley  of  which  rarely  exceeds  6  m.  in  width, 

I  series  of  cross  embankments  have  been  constructed,  abut- 
ting at  the  inner  ends  on  those  along  the  Nile,  and  at  the 
>uter  ends  on  the  ascending  sides  of  the  valley.  The  whole 
u>untry  has  thus  been  divided  into  a  series  of  oblongs, 
mrrounded  by  embankments  on  three  sides  and  by  the 
icsert  slopes  on  the  fourth.  These  oblong  areas  vary  from 
k>,ooo  to  1500  or  3000  acres  in  extent  Tl^roughout  all 
Sgypt  the  NUe  is  delUic  in  character;  that  is,  the  slope 
>f  the  country  in  the  valley  is  away  from  the  river  and  not 
owards  it.  It  is  easy,  then,  when  the  Nile  is  low,  to  cut 
;hort,  deep  canals  in  the  river  banks,  which  fill  as  the  flood  ^ 
ises,  and  carry  the  predous  mud-charged  water  into  these 
;reat  flats.  There  the  water  remains  for  a  month  or  more, 
omc  3  ft.  deep,  depositing  its  mud,  and  thence  at  the 
nd  of  the  flood  the  almost  clear  water  may  either  be  run 
>ff  directly  into  the  receding  river,  or  cuts  may  be  made 
n  the  cross  embankments,  and  it  may  be  allowed  to 
low  from  one  flat  to  another  and  ultimately  into  the  river, 
n  November  the  waters  have  passed  off;  and  when- 
vcr  a  roan  can  walk  over  the  mud  with  a  pair  of  bnDocks, 

t  is  roughly  turned  over  with  a  wooden  plough,  or  merely  the 
•ranch  of  a  tree,  and  the  wheat  or  barley  crop  is  immediately 
own.  So  soaked  is  the  soil  after  the  flood,  that  the  grain 
crminates,  sprouts,  and  ripens  in  April,  without  a  shower  of 
ain  or  any  other  watering. 

In  Lower  Egypt  this  system  was  somewhat  modified,  but  it 
;a5  the  same  in  principle.  No  other  was  known  in  the  Nile 
'alley  until  the  country  fell,  eariy  in  the  19th  century,  under  the 
igorous  rule  of  Mchemet  Ali  Pasha.  He  soon  recognised  that 
rith  such  a  climate  and  soil,  with  a  teeming  population,  and 
rith  the  markets  of  Europe  so  near  they  might  produce  in 
:gypt  something  more  profitable  than  wheat  and  maize.  Cotton 
nd  sugar-cane  would  fetch  far  higher  prices,  but  they  could  only 
e  grown  while  the  Nile  was  low,  and  they  required  water  at 

II  seasons.  ^ 

It  has  already  been  said  that  the  rise  of  the  Nile  is  about 
S)  ft.,  so  that  a  canal  constructed  to  draw  water  out  of  the 

.  river  while  at  its  lowest  must  be  15)  ft.  deeper  than 

JSHg^  if  it  is  intended  to  draw  off  only  during  the  highest 
iwMttt.  floods.  Mehemet  Ali  began  by  deepening  the  canals 
of  Lower  Egypt  by  this  amount,  a  gigantic  and  futile 
isk;  for  as  they  had  been  laid  out  on  no  scientific  principles, 
le  deep  channels  became  filled  with  mud  during  the  first  flood, 
nd  all  the  excavation  had  to  be  done  over  again,  year  after 
irar.  With  a  serf  popuktion  even  this  was  not  impossible; 
ut  as  the  beds  of  the  canals  were  graded  to  no  even  slope,  it 
Id  not  follow  that  if  water  entered  the  head  it  would  flow 


evenly  on.  As' the  river'daily' fdl,' ol  couTse'the  itrater  in  the 
canals  fell  too,  and  since  they  were  never  dug  deep  enough  to 
draw  water  from  the  very  bottom  of  the  river,  they  occasionally 
ran  dry  altogether  in  the  month  of  June,  when  the  river  was  at 
its  lowest,  and  when,  being  the  month  of  greatest  heat,  water 
was  more  than  ever  necessary  for  the  cotton  crop.  Thus  large 
tracts  which  had  been  sown,  irrigated,  weeded  and  nurtured  for 
perhaps  three  months  perished  in  the  fourth,  while  all  the  time 
the  precious  Nile  water  was  flowing  useless  to  the  sea.  The 
obvious  remedy  was  to  throw  a  weir  across  each  branch  of  the 
river  to  control  the  water  and  force  it  into  canals  taken  from 
above  it.  The  task  of  constructing  this  great  work  was  committed 
to  Mougel  Bey,  a  French  engineer  of  ability,  who  designed  and 
constructed  the  great  barrage  across  the  two  branches 
of  the  Nile  at  the  apex  of  the  delta,  about  13  m.  north 
of  Cairo  (fig.  a).  It  was  built  to  Consist  of  two  bridges — 
one  over  the  eastern  or  Damietta  branch  of  the  river  having 
71  arches,  the  other,  over  the  Rosetta  branch,  having  6x  arches, 
each  arch  being  of  5  metres  or  x6'4  ft.  span.  The  building  was 
all  of  stone,  the  floors  of  the  arches  were  inverts.  The  height  of 
pier  from  edge  of  flooring  to  spring  of  arch  was  38*7  ft.,  the 
spring  of  the  arch  being  about  the  surface-level  of  maximum  flood. 

The  arches  were  designed  to  be  fitted  with 

^,  self-acting  drop  gates;  but  they  were  not 

I&.  a  success,  and  were  only  put  into  place  on 

%^,^^     the  Rosetta  branch.    The  gates  were  in- 

i^  tended  to  hold  up  the  water  4*5  metres. 
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Fic.  3. — Map  showing  the  Damietta  and 
Roaetta  dam*  on  the  Nile. 

or  14-76  ft.,  and  to  divert  it  into  three  main 

canaJs^-the  Bchera  on  the  west,  theMenufia 

in  the  centre  and  the  Tewfikia  on  the  east. 

,  The  river  was  thus  to  be  emptied,  and  to 

.  flow  through  a  whole  network  of  canals, 

watering  all  Lower  Egypt.    Each  barrage  was  provided  with 

locks  to  pass  Nile  boats  160  by  28  ft.  in  area. 

Mougel's  barrage,  as  it  may  now  be  seen,  is  a  very  imposing 
and  stately  work.  Considering  his  want  of  experience  of  such 
rivers  as  tJie  Nile,  and  the  great  difficulties  he  had  to  contend 
with  under  a  succession  of  ignorant  Turkish  rulers,  it  would 
be  unfair  to  blame  him  because,  untn  it  fell^  into  the  hands 
of  British  engineers  in  1884,  the  work  was  condemned  as  a 
hopeless  failure.  It  took  long  years  to  complete,  at  a  cost 
which  can  never  be  estimated,  since  much  of  it  was  done  by 
serf  labour.  .In  x86i  it  was  at  length  said  to  be  finished;  but 
it  was  not  until  1863  that  the  gates  of  the  Rosetta  branch 
were  closed,  and  they  were  reopened  again  immediately,  as 
a  settlement  of  the  masonry  took  place.  The  experiment 
was  repeated  year  after  year  till  1867,  when  the  barrage  cracked 
right  across  from  foundation  to  top.  A  massive  coffer-dam. 
was  then  erected,  covering  the  eleven  arches  ntsrest  the  crack; 
but  the  work  was  never  trusted  again,  nor  the  water-suxlace 
raised  more  than  abovt  3  ft. 

An  essential  part  of  the  barrage  project  was  the  three  canals, 
taking  their  water  from  just  above  it,  as  shown  in  fig.  a.  The 
heads  of  the  existing  old  canals,  taken  out  of  the  riverat  intervals 
throughout  the  delta,  were  to  be  closed,  and  the  canals  themselves 
all  put  into  connexion  with  the  three  high-level  trunk  lines 
taken  from  above  the  barrage.  The  central  canal,  or  Menufia, 
was  more  or  less  finished,  and.  although  full  of  defects,  haa 
done  good  service.    The  eastern  canal  was  never  dug  at  all  nntO 
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the  British  occupAtioD.  The  western,  or  Behera,  canal  was  dug, 
but  within  its  first  50  m.  it  passes  through  desert,  and  sand  drifted 
into  it.  Conies  of  20,000  men  used  to  be  forced  to  dear  it  out 
year  after  year,  but  at  last  it  was  abandoned.  Thus  the  whole 
system  broke  down,  the  barrage  was  pronounced  a  failure, 
and  attention  was  turned  to  watering  Lower  Egypt  by  a  system 
of  gigantic  pumps,  to  raite  the  water  from  the  river  and  dis- 
charge it  into  a  system  of  shallow  surface-canals,  at  an  annua) 
cost  of  about  £250,000,  while  the  cost  of  the  pumps  was  estimated 
at  £7oo,ooow  Negotiations  were  on  foot  for  carrying  out  this 
system  when  the  British  engineers  arrived  in  Egypt.  They 
soon  resolved  that  it  would  be  very  much  better  if  the  original 
scheme  of  using  the  barrage  could  be.  carried  out,  and  after 
a  careful  examination  of  the  work  they  were  satis^d  that  this 
could  be  done.  The  barrage  rests  entirely  on  the  alluvial  bed 
of  the  Nile.  Nothing  more  solid  than  strata  of  sand  and  mud 
is  to  be  founcif  for  more  than  200  ft.  below  the  river.  It  was 
out  of  the  question,  therefore,  to  think  of  founding  on  solid 
materia],  and  yet  it  was  de^rcd  to  have  a  head  of  water  of 
13  or  14  ft.  upon  the  work.  Of  course,  with  such  a  pressure 
as  this,  there  was  likdy  to  be  percolation  under  the  founda- 
tions and  A  washing-out  of  the  soiL  It  had  to  be  considered 
whether  this  percolation  could  best  be  checked  by  laying  a 
solid  wan  across  the  river,  going  down  to  50  or  60  ft.  below  its 
bed,  or  by  spreading  out  the  foundations  above  and  below  the 
bridge,  so  as  to  form  one  broad  water-tight  flooring-— a  sjrstem 
practised  with  eminent  success  by  Sir  Arthur  Cotton  in  Southern 
India.  It  was  dedded  to  adopt  the  latter  system.  As  originally 
designed,  the  flooring  of  the  barrage  from  up-stream  to  down- 
stream face  was  xxi-so  ft.  wide,  the  distance  which  had  to 
be  travelled  by  water  percolating  under  the  foundations.  This 
width  of  flooring  was  doubled  to  323  ft.,  and  along  the  up- 
stream face  a  line  of  sheet  piling  was  driven  z6  ft.  deep.  Over 
the  old  flooring  was  superposed  15  in.  of  the  best  rubble  masonry, 
an  ashlar  floor  of  blocks  of  dose-grained  trachyte  being  laid 
directly  under  the  bridge,  where  the  action  was  sevcresL  The 
working  season  lasted  only  from  the  end  of  November  to  the 
end  of  June,  while  the  Nile  was  low;  and  the  difficuJty  of  getting 
in  the  foundations  was  increased,  as,  in  the  interests  of  irrigation 
and  to  supply  the  Menufia  canal,  water  was  held  up  every 
season  while  the  work  was  in  progress  to  as  much  as  xo  ft.  The 
work  was  begun  in  x886,  and  completed  in  June  zSga  More- 
over, in  the  meantime  the  eastern,  or  Tewfikia,  canal  was 
dug  and  supplied  with  the  necessary  nutsomy  works  for  a 
distance  of  23  m.,  to  where  it  fed  the  network  of  old  canals. 
The  western,  or  Behera,  canal  was  thoroughly  deared  out  and 
icmoddled;  and  thus  the  whole  ddta  irrigation  was  supplied 
from  above  the  barrage. 

The  outlay  on  the  barrage  between  X883  and  X891  amounted 
to  about  £460,000.  The  average  cotton  crop  for  the  5  years 
preceding  1884  amounted  to  123,000  tons,  for  the  5  years  ending 
x8q8  it  amounted  to  251,200  tons.  At  the  low  rate  of  £40  per 
ton,  this  means  an  annual  increase  to  the  wealth  of  Lower 
Egypt  of  £5,128,000.  Since  1890  the  barrage  has  done  its 
duty  without  acddent,  but  a  work  of  such  vast  importance 
to  Lower  Egypt  required  to  be  placed  beyond  all  risk.  It 
having  been  found  that  con^derable  hollow  spaces  existed 
below  the  foundations  of  some  of  the  piers,  five  bore-holes  from 
the  top  of  the  roadway  were  pierced  vertically  through  each 
pier  of  both  barrages,  and  similar  holes  were  drilled  at  intervals 
along  all  the  lock  walls.  Down  these  holes  cement  grout  was 
injected  under  high  pressure  on  the  system  of  Mr  Kinipple. 
The  work  was  successfully  carried  out  during  the  seasons  1896 
to  x8q8.  During  the  summer  of  1898  the  Rosetta  barrage  was 
worked  under  a  pressure  of  14  ft.  But  this  was  look^  on  as  too 
near  the  limit  of  safety  to  be  relied  on,  and  in  1899  subsidiary  wdrs 
were  started  across  both  branches  of  the  river  a  short  distance 
below  the  two  barrages.  These  were  estimated  to  cost  £530,000 
altogether,  and  were  to  stand  io-8  ft.  above  the  river's  bed, 
allowing  the  water-surface  up-stream  of  the  barrage  to  be  raised 
7*3  ft.,  while  the  pressure  on  that  work  itself  would  not  exceed 
zo  ft.     These  wars  were  satisfactorily  completed  in  X90X.  _ 


The  barrage  is  the  greatest,  but  by  no  means  tbe  only  Ib- 
portant  masonry  work  in  Lower  £gyi>t.  'Numerous  regolaxiflK 
bridges  and  locks  have  been  built  to  give  absolute  ooatzd 
of  the  water  and  fadlities  for  navigation;  and  since  xgox  a 
second  wdr  has  been  constructed  opposite  Zxfta,  maam  the 
Damietta  branch  of  the  Nile,  to  improve  the  irxj^atioo  of  the 
Dakhilia  province. 

In  the  earlier  section  of  this  artide  it  is  rrplainwl  bow  ncceasaiy 
it  is  that  irrigation  should  always  be  acomipanied  by  dziiiagt. 
This  had  been  totally  ne^ected  in  Egypt;  but  very  larBc  sacs 
have  been  spent  on  it,  and  the  country  is  now  cttveitd  wiJj 
a  network  of  drains  neariy  as  comjdete  as  tha.t  of  the  canak. 

The  andent  system  of  basin  irrigation  is  stiO  puisued  is 
Upper  Egypt,  though  by  the  end  of  1907  over  320/100  feddaai 
of  land  formcriy  under  basin  irrigation  bad  been 
given,  at  a  cost  of  over  £E3,ooo,ooo,  perexmia]  irrigar 
tion.  This  conversion  work  was  caxried  out  in  the 
provinces  situated  betwixn  Cairo  and  Assiut,  a  xegjon 
sometimes  designated  Middle  Egypt.  The  arwTmt  sjsses 
seems  simple  enough;  but  in  order  really  to  flood  the  wbcsc 
Nile  Valley  during  seasons  ni  defective  as  well  as  fwooiat^ 
floods,  a  qrstem  of  regulating  sluices,  culverts  and  syphDcs 
is  necessary;  and  for  want  of  such  a  system  it  was  IoozmL  n 
the  feeble  flood  of  x888,  that  there  was  an  area  of  260,000  acres 
over  which  the  water  never  flowed.  This  cost  a  loos  of  U^j 
revenue  of  about  £300,000,  while  the  loss  of  tbe  whole  seascs  i 
crop  to  the  farmer  was  of  course  much  greater.  The  attccika 
of  the  British  engineers  was  then  called  to  tbb  serious  calacitr; 
and  fortunatdy  for  Egypt  there  was  serving  in  the  tassixj 
Col.  J.  C.  Ross,  R.E.,  an  oflBccr  who  had  devoted  xnasy  years 
of  hard  work  to  the  irrigation  of  the  NosihrWest  Provixkxs 
of  India,  and  who  possessed  quite  a  ^ledal  knowledge  as  vd 
as  a  glowing  enthusiasm  for  the  subject.  Fortunately,  xoc, 
it  was  possible  Lo  supply  him  with  the  neoeasazy  funds  to  coo- 
plete  and  remodd  the  canal  system.  When  the  sazfaa-wx^er 
of  a  river  is  higher  than  the  fidds  right  and  left,  there  is  noehiac 
easier  than  to  breach  the  embankments  and  flood  the  fields— 
in  fact,  it  may  be  more  difficult  to  fwevent  tbeir  bdng  flooded 
than  to  flood  them — but  in  wdinary  floods  the  NSe  is  snrr 
higher  than  all  the  bordering  lands,  and  in  yeazs  <rf  feeble  fkuA 
it  is  higher  than  none  of  them.  To  water  the  vall^,  tket^ 
fore,  it  is  necessaxy  to  construct  canals  having  bcd-sbpes  kss 
than  that  of  the  river,  along  which  the  water  flows  usti  ks 
surface  is  higher  than  that  of  the  fidds.  If,  for  m»«»««^.  the 
slope  of  the  river  be  4  in.  per  mile,  and  tlut  of  the  cssal  2  is. 
it  is  evident  that  at  the  end  of  a  mile  the  water  in  the  csszl 
will  be  2  in.  hig^  than  in  the  river;  and  if  tbe  saxface  «t 
the  land  is  3  ft.  higher  than  that  of  the  river,  the  canal,  p^>T 
on  it  at  2  in.  per  mile,  will  reach  the  surface  in  x8  m.,  and  fra 
thence  onwards  will  be  above  the  adjoixdi^  fields.  Bst  :» 
irrigate  this  upper  18  m.,  water  must  other  be  raised  aitifidsl  r. 
or  supplied  from  another  carnal  taking  its  source  xS  in.  bxt^Er 
up.  This  would,  however,  involve  the  country  in  great  iecr-^ 
of  canal  between  the  river  aixi  tbe  field,  and  circnBtstaai:rs 
are  not  so  unfavourable  as  this.  Owing  to  the  ddtaic  raf-sc 
of  the  Nile  Valley,  the  fidds  on  the  ba^cs  are  3  ft.  above  '^ 
flood,  at  2  m.  away  from  the  banks  they  may  i^bt  be  wax 
than  X  fL  above  that  levd,  so  that  the  canal,  g^i«w^  2  a.  pff 
mile  and  receding  from  the  river,  will  commaxid  the  vocirt 
in  6  m.  The  ^lope  of  the  river,  rrxneovcr,  is  taken  in  its  wicr'-rc 
course;  and  if  it  is  4  in.  per  mile,  the  slope  of  the  axis  of  ihr 
valley  paralld  to  which  the  canals  may  be  xnade  to  flow  is  t: 
least  6  in.  per  mile,  so  that  a  caiud  with  a  slope  of  a 
4  in.  per  mile. 

The  system  of  having  one  canal  overlapping  ***^Vt  has 
difiiculty  to  contend  with.  Occasionally  the  desert  cfits  tri 
slopes  come  right  down  to  the  river,  and  it  is  difficnh.  n  s^' 
impossible,  to  carry  the  highcr4evd  canals  past  these  ofa5tmc£jBe& 
It  should  also  be  noticed  that  on  the  higher  strip  bordexs^  thr 
river  it  is  the  custom  to  take  advantage  <tf  its  neaxnos  to  ru* 
water  by  pumps,  or  other  xmbrhlnfiy,  and  theichy  to  g^* 
valuable  crops  of  sugar-cane,  xnaise  or  vegetables.    When  tte- 
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ptrt  of  the  yeu^i  produn  &e 
Iht  gfound,  ud  tley  lequire 


■  voT  InvorUDt 
e  iDd  in  KnoM  WoMW,  in  Mill  in 
uin  wiier  in  modenle  lad  legulslcd 
iction  to  the  vboloale  floodiog  of  ihc 
serve  UJ  uplun  this  syitcm  at  tm^i' 


menu.  It  will  be  Bcm,  beginnLng  on  the  cast  or  right  bink  of 
(he  river,  that  1  high-levcL  anal  from  in  upper  lystem  11  cuTied 
put  ■  iteep  tbpe,  when  pechipa  it  it  cui  eotiiely  out  of  rock, 
ind  ii  divide*  into  two.  The  right  btsncb  witen  ill  the  dcHrt 
(lopei  within  iti  rach  and  levcL  The  left  bnnch  passes,  by 
1  syphon  aqueduct,  under  what  is  the  main  eazial  of  the 


D  tiot 


and  (in. 


crefoR 


level).  This  left  branch  irrigates  the  NaUri 
bordering  the  river.  In  yean  of  very  fivDurihle  flood  this 
high.lev^  cinal  would  not  be  winted  at  ill;  thi  irrigilion  cnuld 
be  dose  from  the  miin  canil,  isd  with  this  great  idvantige, 
Ihil  the  miiri  t«nal  witer  would  carry  with  it  mtjch  more 
feniliiing  roitter  than  would  be  got  from  the  tail  of  the  faiflh- 
level  canal,  idiich  left  the  river  perhipi  15  m.  up.  The  main 
ciiiil  Sow)  freely  aver  the  Sits  C  ind  D,  ind,  if  the  Bood  ii  good, 
over  B  and  part  af  A.  It  it  carried  round  the  neit  desert  point, 
and  to  the  rurth  becomestbe  high-level  cmil.    The  misoni; 


work*  recpdnd  fc 


].— Mip  of  the  BaBB  Syileai  of  [nigillon. 


m  are  a  syphon  to  pass  the  high 
level  undei  tue  main  cinaJ  neii  its  head,  bridges  fitted  wilh 
flluices  where  each  canal  passes  under  an  embankment,  and  an 
escape  weir  at  the  tail  of  the  system,  just  south  of  the  desert 
point,  to  return  suir^us  wafer  to  the  river.  Tumizig  to  the  left 
bank,  there  is  the  same  high-level  canal  from  the  upper  system 
jrrigiling  the  buins  S.,  F  ind  L,  at  well  as  the  large  buin  E 
in  auch  yean  1*  it  raaoot  be  iirigiLed  fiom  the  miin  caniL 
Here  [here  are  two  main  canilt — one  lolloning  ihe  river,  irrigat- 
ing a  terie*  of  imalier  basins,  and  throwing  out  a  branch  to  in 
left,  the  other  passing  under  the  doeit  tbpe*  and  supplying 
the  basins  F,  C,  E  and  S,  For  this  system  two  lyphou  will  be 
requiml  near  the  head,  legulaiing  bridges  under  all  the  embink- 
menu,  and  as  escape  weir  back  into  the  river. 

In  the  yean  following  iSSS  iboul  100  new  masonry  wo^  of 
this  kind  were  built  in  Upper  Egypt,  nearly  400  m.  of  new  caoal 
were  dug,  and  nearly  joo  m.  o(  old  canal  wen  enlatged  and 
deepened.  The  result  has  been,  a*  already  stated,  that  •rilli  a 
CDiapleu  failure  of  the  Nile  flood  the  loss  to  the  eountiy  ha*  been 
trifling  compared  with  that  of  1S77. 

The  first  CKeption  in  Upper  E(rpt  to  the  basin  lyttem  of 
irrigslion  was  due  to  Ihe  Kbcdlve  Ismail  The  khtdive,  hiving 
acquired  vast  estates  in  the  piovlDCe*  of  Asslut,  Miniah,  Beni- 
Suef  and  the  FiyCim,  resolved  to  grow  Bugir<anc  on  a  very  large 
■cale.  and  with  this  object  constructed  a  very  important  pmnnial 
canal,  named  tfie  Ibrihimii,  tiking  out  of  the  lelt  bank  of  the 
Nile  at  (he  town  of  Aisiul,  and  flowing  panllel  to  the  river  for 

Fay&m.  Tlii*  canal  was  ludly  constructed,  and  by  entirely 
blocking  the  drainage  of  the  valley  did  a  great  deal  of  harm 
to  the  landb    ISal  id  its  defects  had  been  remedied,  but  one 


remained.  Tliere  being  at  Its  head  do  weir  aooia  the  Nile, 
llie  watet  in  the  IbrahUa  cahal  used  to  rise  and  fall  with  that 
of  the  river,  and  so  the  supply  was  apt  to  run  ihort  during  the 
hottest  months,  as  was  the  case  with  the  canal*  of  Lowec  Egypt 
before  the  barrage  was  built.  To  supply  the  Ibrahimia  canal 
at  all  during  bw  Nile,  it  had  lieen  necestary  to  carry  on  dredging 
opentions  at  an  annual  cost  of  about  jCl  1,000.  This  hat  now 
been  rectified,  In  the  tame  way  as  in  Lower  Egypt,  by  [be 
construction  of  a  weit  across  the  NDe,  Intended  to  mi  [ 
give  tumplete  control  over  the  river  and  to  raiK  the  wa^aW 
mler-suifaceSift,  The  Assiui  weic  f*  eonttructed  g"  t 
on  a  design  very  similar  to  that  ol  lh«  batnge  in  ""  r 
Lower  E^l.  It  consitti  of  a  bridge  of  in  arches,  each  j 
metres  span,  with  pitn  of  1  metres  thickness.  In  each  arch  are 
fitted  two  gala.  There  is  a  lock  So  metres  king  and  16  metre* 
wide  at  Ihe  left  or  iresleni  end  ol  the  weir,  and  adjohiinf  it 
are  the  regulating  sluices  of  the  Ibrahimia  canal.  The  Astiut 
weir  acroti  the  Nile  is  just  about  half  a  mUe  king.  The  work 
***  begun  at  the  end  of  1S9S  and  finisfied  early  in  !{■» — in 
time  to  avert  ova-  a  large  ara  the  ditastroui  efiect*  which 
would  otherwise  have  resulted  from  the  low  Nile  of  that  year. 
The  money  value  o(  the  crops  saved  by  the  doting  of  Ihe  welt 
«at  not  less  than  ££690,000.  The  conversion  of  the  land*  north 
of  Atsiut  fmm  basin  to  perennial  irrigation  began 
-  immediately  after  tbe  completion  of  the  Atslut  weir 
.  .  .^  md  was  finiihed  by  the  cod  ol  1908.  To  tender  Ihe 
basin  lands  of  Ihe  Kena  province  independent  of  the 
-^  fiood  b«ng  had  or  good,  another  barrage  wa*  built 
,  across  the  Nile  at  Etna  at  a  coat  of  £1,000,000.  This 
work  was  begun  in  1906  and  completed  in  igo». 

These  works,  a>  weQ  as  that  in  Lower  E^ffi,  ace 
Intended  to  raise  the  water-surface  ^xive  it,  and  to 
control  the  distribuiion  of  its  supply,  but  in  gapf^Mu 
no  way  to  store  that  lupply.    The  idea  of  ' 

ponding  up  the  tupecfluou*  flood  discharge  d  Ibe  river 
is  not  1  new  one,  and  if  Herodotu*  I*  to  he  believed, 
U  WIS  a  system  actually  pursued  it  a  very  eiriy 
period  of  Egypiiao  history,  when  Lake  Moeris  io  the 
Fiyfim  wu  filled  at  each  Nile  flood,  and  dnwn  upon 
as  the  river  ran  down.     When  British  engiaeen  SiM 
undertook   the   management  of  Egyptian  irrigation 
ly    representation*    were    made    to    them    nf     the     ad' 
tage   at  storing    the   Nik   water;   but    they   consitteDtly 
that  before  entering  on  that  subject  it  snu  their 


duty  to 


..  Thi* 


made  the  construction  of  a  costly  Nile  dam  out  of  the  question. 
Every  year,  however,  between  iSqo  and  1901  the  supply  of  the 
Nile  during  May  and  June  was  actually  exhausted,  do  water 
It  all  flowing  tben  oul  inio  the  sea.  In  these  year*,  too,  owing 
to  the  eilcnsion  of  drainage  works,  the  irrigaUe  area  of  Egypt 
was  greatly  enlarged,  »  thai  if  perennial  cultivation  was  at  all 
to  he  increased,  it  was  necessary  to  incceaae  the  volume  of  tha 
river,  and  this  could  only  be  done  by  staring  up  Ibe  flood  supply. 
The  fint  dif&cully  that  prescnicd  itself  in  carrying  this  out, 
wai  that  during  the  months  of  tiigheat  fiood  the  Nile  is  *a  charged 
with  alluvial  mailer  that  10  pond  it  Up  tben  woukl  inevitably 
lead  to  a  depail  of  sill  in  the  retervnr,  which  would  In  do  great 
number  of  yean  fill  it  up.  It  wu  found,  howevet.  that  Ibe 
fiood  water  wai  comparaiively  free  from  deposit  by  the  middle 
of  November,  while  Ihe  river  va*  still  *o  hi^  that,  without 
injuring  the  irrigation,  water  mi^l  go  on  being  itortd  up  until 
March.  Accordingly,  when  il  wai  determined  Io  construct 
a  dam,  it  wai  decided  that  it  should  be  lupplied  with  sluicel 
large  enough  Io  discharge  unchecked  the  whole  volume  of  the 
river  as  it  come*  down  until  Ihe  middle  of  November,  and  then 
to  begin  the  storage. 

The  site  selected  for  Ibe  great  Nile  dam  was  at  the  head 
of  Ihe  First  Caiaract  above  Aiauan.  A  dyke  of  lyeoite  granite 
here  croiset  Ihe  valley,  so  hard  that  the  rivet  had  nowhere 
icoured  a  deep  channel  through  It,  and  so  il  was  found  pcuible 
10  conitrucl  the  dan  entirely  in  the  open  ail,  witbwil  the 
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necessity  of  laying  under-water  foundations.  Hie  length  of  the  1 
dam  is  about  6400  ft. — ^nearly  i }  m.  The  greatest  head  of  water 
in  it  is  65  ft.  It  is  pierced  by  240  under-sluices  of 
jP||V^  I  so  sq.  ft.  each,  and  by  40  upper-sluices,  each  of  7  5  sq. 
i^«^  ft.  These,  when  fully  open,  are  capable  of  discharging 
the  ordinary  maximum  Nile  flood  of  350,000  cub.  fL 
per  second,  with  a  velocity  of  15-6  ft.  per  second  and  a  head 
of  6-6  ft.  The  top  width  of  the  dam  is  a$  ft.,  the  bottom  width 
at  the  deepest  part  about  82  ft.  On  the  left  flank  of  the  dam 
there  is  a  canal,  provided  with  four  locks,  each  262  by  31  ft. 
in  area,  so  that  navigation  is  possible  at  all  seasons.  The 
storage  capacity  of  the  reservoir  is  about  3,750,000  millions 
of  cub.  ft.,  which  creates  a  lake  extending  up  the  Nile  Valley 
for  about  200  m.  The  reservoir  is  filled  yearly  by  March;  after 
that  the  volume  reaching  the  reservoir  from  the  south  is  passed 
on  through  the  sluices.  In  May,  or  eariier  when  the  river  is 
late  in  rising,  when  the  demand  for  water  increases,  first  the  upper 
and  then  the  under  sluices  are  gradually  opened,  so  as  to  increase 
the  river  supply,  until  July,  when  all  the  gates  are  open,  to  allow 
of  the  free  passage  of  the  flood.  On  the  zoth  of  December 
X902  this  magnificent  work  was  completed.  The  engineer 
who  designed  it  was  Sir  W.  Willcocks.  The  contractors  were 
Messrs  John  Aird  &  Co.,  the  contract  price  being  £2,000,000. 
The  financial  treaties  in  which  the  Egyptian  government  were 
bound  up  prevented  their  ever  paying  so  large  a  sum  as  this 
within  five  years;  but  a  company  was  formed  in  London  to 
advance  periodically  the  sum  due  to  the  contractors,  on  receipt 
from  the  government  of  Egypt  of  promissory  notes  to  pay  sixty 
half-yearly  instalments  of  £78,613,  beginning  on  the  xst  of  July 
X903.  Protective  works  downstream  of  the  dam  were  com- 
pleted in  1906  at  a  cost  of  about  £E304,ooo.  It  had  been  at 
first  intended  to  raise  the  dam  to  a  height  which  would  have 
involved  the  submergence,  for  some  months  of  every  year, 
of  the  Philae  temples,  situated  on  an  island  just  upstream 
of  the  dam.  Had  the  natives  of  Egypt  been  asked  to  choose 
between  the  preservation  of  Ptolemy's  famed  temple  and  the 
benefit  to  be  derived  from  a  considerable  additional  depth  of 
water  storage,  there  can  be  no  question  that  they  would  have 
preferred  the  latter;  but  they  were  not  consulted,  and  the 
classical  sentiment  and  artistic  beauty  of  the  place,  skilfully 
pleaded  by  archaeologists  and  artists,  prevailed.  In  1907, 
however,  it  was  decided  to  carry  out  the  pUn  as  originally 
proposed  and  raise  the  dam  26  ft.  higher.  This  would  increase 
the  storage  capacity  2)  times,  or  to  about  9,375nOoo  millions 
of  cubic  feet. 

Tber«  is  no  middle  course  of  farming  in  Egypt  between 
irrigation  and  desert.  No  assessment  can  be  levied  on  lands 
which  have  not  been  watered,  and  the  law  of  Egypt  requires 
that  in  order  to  render  land  liable  to  taxation  the  water  during 
the  Nile  flood  must  have  flowed  naturally  over  it.  It  is  not 
enough  that  it  should  be  pumped  on  to  the  land  at  the  expense 
of  the  landowner.    The  tax  usually  levied  is  from  £x  to  £2 

per  acre. 

See  Sir  W.  Willcocks.  Egyptian  ItrigaHon  (2nd  ed.,  2809);  Sir 
C.  C.  Scott-Moncrieff,  Lectures  on  Irrigation  in  Egypt.  Professional 
Papers  on  the  Corps  of  Royal  Engineers,  vol.  xix.  (London,  1803); 
Sir  W.  Garstin,  Report  upon  the  Basin  of  the  Upper  Nile.   Egypt  No.  2 

(1904). 
V.  India. — Allusion  has  already  been  made  to  the  irrigation 

of  India.  The  year  1878,  which  saw  the  end  of  a  most  disastrous 

famine,  may  be  considered  as  the  commencement  of  a  new  era 

as  regards  irrigation.    It  had  at  last  been  recognized  that  such 

famines  must  be  expected  to  occur  at  no  very  long  intervals 

of  time,  and  that  the  cost  of  relief  operations  must  not  be  met 

by  increasing  the  permanent  debt  on  the  country,  but  by  the 

creation  of  a  famine  relief  and  a  famine  insurance  fund.    For 

this  purpose  it  was  fixed  that  there  should  be  an  annual  provision 

of  Rx. 1, 500,000,  to  be  spent  on:  (x)  relief,  (2)  protective  works, 

(3)  reduction  of  debt.    Among  protective  works  the  first  place 

was  given  to  works  of  irrigation.    These  works  were  divided 

Into   three   classes:    (L)    productive  works;   (ii.)   protective 

works;  (iii.)  minor  works. 

Productive  works,  as  their  name  implies,  are  such  as  may  I 


reasonably  be  expected  to  be  lemunerttive,  and  thej  isckde 
all  the  larger  irrigation  systems.  Their  capital  cost  is  proi-id.-i 
from  loan  funds,  and  not  from  the  relief  funds  mentioned  abc.e. 
In  the  seventeen  years  ending  x896*x897  the  capital  capeDdi:*..n 
onsuch  woxks  was  Rx.xo,9 54,948,  including  a  sum  of  Rx.i.742.:4S 
paid  to  the  Madras  Ii^gation  Company  as  the  pscice  of  i^e 
Kumool-Cuddapah  canal,  a  work  which  can  never  be  financla  ) 
productive,  but  which  nevertheless  did  good  service  in  t&r 
famine  of  x896*x897  by  irrigating  87,226  acres.  In  tlie  Ua-.T-e 
year  1877-2878  the  area  irrigated  by  productive  canals  vu 
5,X7x,497  acres.  In  the  famine  year  X896-X897  the  area  «i& 
9>57'i779  acres,  including  an  area  of  223,087  acres  Izngalcd  * : 
the  Swat  river  canal  in  the  Punjab.  The  revenue  of  the  yz2t 
2879-2880  was  nearly  6%  on  the  capital  outlay.  In  1897-1  -  ..^ 
it  w^s  71%.  In  the  same  seventeen  years  Ilz.2,099,253  wet 
spent  on  the  construction  of  protective  irrigation  works,  ni.* 
expected  to  be  directly  remunerative,  but  of  great  vafaie  &^r.'g 
famine  years.  On  four  works  of  this  class  wne  spent  Rz.  i  .649  < :;. 
which  in  2896-1897  irrigated  200,733  acres,  a  valuabfe  re*.:? 
then,  although  in  an  ordinary  year  their  gross  revesoe  c<.ks 
not  cover  their  working  expenses.  Minor  works  may  be  dh-.^ird 
into  those  for  which  capital  accounts  have  been  kq>t  and  these 
where  they  have  not.  In  the  seventeen  years  ending  1896-16-;--, 
Rx.827,224  were  spent  on  the  former,  and  during  tliat  jczr 
they  yielded  a  return  of  9-  23  %.  In  the  saxoe  year  the  izrigat.<  3 
effected  by  minor  works  of  all  sorts  showed  the  Urge  am 
of  7,442,990  acres.  Such  are  the  general  statistics  of  OTitUv. 
revenue  and  irrigated  area  up  to  the  end  of  1896-1S97.  1  v 
government  might  well  be  congratulated  on  having  Lhrocf^ 
artificial  means  ensured  in  that  year  of  wide^>iead  droc^::: 
and  famine  the  cultivation  of  27,326  sq.  m.,  a  large  uact  e*>cs 
in  so  large  a  country  as  India.  And  progress  has  been  stead..; 
made  in  subsequent  years. 

Some  description  will  now  be  given  of  the  chief  of  these 
irrigation  works.  Beginning  with  the  Punjab,  the  prarirrt 
in  which  most  progress  has  been  made,  the  great  Svtle}  rar.it. 
which  irrigates  the  country  to  the  left  of  that  river,  was  ofieaed 
in  2882,  and  the  Western  Jumna  canal  (perhaps  the  oldest  .a 
India)  was  extended  into  the  dry  Hissar  and  Sixsa  distr:ti, 
and  generally  improved  so  as  to  increase  by  neaiiy  ^*^  :u 
area  of  irrigation  between  2878  and  2897.  Perhaps  Uus  is  u 
much  as  can  well  be  done  with  the  water  at  command  for  ttx 
country  between  the  Sutlej  and  the  Jimma,  and  it  is  eooc^b 
to  secure  it  for  ever  from  famine.  The  Ban  Doab  canal,  wt-  .^ 
irrigates  the  Gurdaspur,  Amritsar  and  Lahore  districts,  has  Irs 
enlarged  and  extended  so  as  to  double  its  irrigation  since  it  wis 
projected  in  2877-2878.  The  CThenab  canal,  the  largest  in  loc  1 
and  the  most  profitable,  was  only  begun  in  2889.  It  was  dcslir  ^ 
to  command  an  area  of  about  2|  miUion  acres,  axid  to  ixrigvt 
annually  rather  less  than  half  that  area.  This  canal  l.vi 
through  land  that  in  2889  was  practically  desert.  From  11.' 
first  arrangements  were  nude  for  bringing  colonists  in  f;?B 
the  more  congested  parts  of  India.  The  cdonization  began  a 
2892,  Nine  years  later  this  canal  watered  2^30.525  acres 
The  population  of  the  immigrant  colony  was  792,666,  coosistisg 
munly  of  thriving  and  prosperous  peasants  with  occ«ipa±.-}r 
rights  in  holdings  of  about  28  acres  each.  The  direct  ir\-c=x 
of  this  canal  in  2906  was  26%  on  the  capital  outlay.  T^ 
Jhelum  canal  was  opened  on  the  30th  of  October  1901.  I:  a 
a  smaUer  work  than  the  Chenab,  but  it  is  calculated  to  ^-"Mm^^-  ^ 
2,230,000  acres,  of  which  at  least  half  will  be  watered  annu.'..* 
A  much  smaller  work,  but  one  of  great  interest,  b  the  S<r«i 
river  canal  in  the  Peshawar  valley.  It  was  never  c:q>cctcd  i  '^ 
this  would  be  a  remunerative  work,  but  it  was  thought  i^ 
political  reasons  expedient  to  construct  it  in  order  to  tri..? 
turbulent  frontier  tribes  to  settle  down  into  peaceful  agriciL :  ■  **? 
This  has  had  a  great  measure  of  success,  and  the  caaal  cse.  ' 
has  proved  remunerative,  irrigating  223.000  acres  in  ^896-1 5-  * 
A  much  greater  scheme  than  any  of  the  above  is  that  ci  'br 
Sind  Sagar  canal,  projected  from  the  left  bank  of  tl»  1.  -.* 
opposite  Kalabagh,  to  irrigate  1,750,000  acres  at  a  cr^-^  . 
Rx.6,ooo,ooo.    Another  great  canal  scheme  for  the  Pu;.-^ 
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pfopoMd  to  ttkt  off  ftam  the  right  btnk  of  (he  SdiIc],  >nd  to 
iiiigatc  ilwut  600,000  sent  In  the  Montiornery  and  Mulun 
diitricU,  at  ■  coU  o[  Ri.  1,500,000.  Thoe  Ihrtt  lut  projccU 
would  add  1,774,000  acTs  la  Ifae  iirigitcd  am  o[  the  proviacci 
and  ai  ihey  would  Hot  through  (nets  almost  unpeopled,  tbey 
would  aSord  a  most  valuable  outlet  for  the  congotcd  districti 
of  northern  India.  In  addition  to  these  great  perennial  canals, 
much  haj  bctn  done  since  1B7S  in  enlaiging  and  extending 
what  alt  known  ■>  the  "  iaundaiion  canals"  nl  the  Funjah, 
which  utiliu  the  Sood  wattn  in  the  riven  during  the  monsoaa 
season  and  are  dry  at  ather  tinia.  By  IhesecaualsUrgeportions 
ol  countnr  thnniahout  moit  of  (he  Punjab  are  hmught  under 
>  thui  watfied  bu  increased  from 


lOJOO/JOO 


It  is  on 
t  ion  of  Sind  depends, 
ncres;  in  iSgft-iBQJ  it 


lis  audi  u  these  that  the  whole  cultlv>- 


1,500 


increased  to  1,484,000  icics.    This 

depends  always  on  the  Indus,  a>  Egypt  does  on  the  Nile,  and 
where  there  is  no  rainfall  there  on  be  DO  diDught.  Butthefamine 
prices  obtained  for  agricultural  produce  doublkas  gave  an  im- 
petus  to  cultivation,  tn  Sind,  too,  there  is  room  for  much  in- 
crease ol  irrigation.  It  has  been  propoMd  to  cociiruct  two 
new  canals,  Ibe  Jamrao  and  the  Sbikirpur,  and  to  impiove  and 
eitmd  three  edsting  canal>— Naint,  Nsulakhl  and  Dad. 
The  total  cost  of  these  Gve  prajects,  some  of  which  are  DOW 
in  pmgnss,  wai  estimated  at  Ri.i, 596,681,  and  the  eitenslDH 
ol  irrigation  at  660,563  acrs. 

Tuining  from  the  baiin  of  the 
Indus  to   that   of   the   Ganges, 

report  on  the  famine  ol  1896-189; 
found  that  in  the  country  be- 
little was  left  10  be  done  beyond 
the  completioa  of  looie  distribu- 
tary channels.  Tic  East  India 
Company's  great  work ,  I  he  Ganges 
caoal,  constructed  between  1840 
and  1B54  before  there  was  a  mile 
of  railway  open  in  India,  atUl 
holds  its  place  unsurpassed 
among  later  irrigation  work  for 
boldnesa  of  design  and  complete- 

ment  to  the  genius  of  Sir  Proby 
Cautley,  an  oflicer  ol  Ibe  Bengal 
Anillery.  but  a  boni  engineer. 
Ever  since  1B70  considentlon  has 
been  ^ven  to  projects  for  inigat- 
ing  the  fertite  province  of  Oudh  by 
means  oi  a  great  canal  Lo  be  drawn 
from  the  river  Sirda.  The  water  is  Ihctt  In  abimduict,  the  land  b 
well  adapted  lor  irrigation,  hut  as  there  is  a  considerable  tainfaU, 
it  is  doubtful  whether  the  scheme  would  prove  remunerative, 
and  a  large  section  of  the  landowners  have  hithertooppo9edit,as 
likely  to  waterkig  the  country.  Among  the  four  protective  works 
of  inigation  which  were  sud  above  to  have  Irrigated  100,7]] 
acres  in  1896-1847,  one  of  the  moat  important  Ii  the  Betwi  canal, 
in  the  parched  district  of  Bundelkhand.  Tbil  anal  has  cost 
1(1.418,086,  and  cause*  an  annual  loss  to  the  state  in  interest 
and  working  npensei  of  about  ili.)o,ooa.  It  irrigated,  how- 
ever, in  1896-1B97  an  are&  of  87,306  acres,  raising  crt^  valued 
at  Ri.  331,081,  or  half  the  coM  ol  the  canal,  ao  it  may  be  said 
to  have  justified  its  construction.  A  slmlLar  canal  from  the 
liver  Ken  In  the  same  district  has  been  constructed.  Pro- 
ceeding farther  east,  we  find  very  satisfactory  progress  tn  the 
jrrigitioa  of  soulhem  Behar,  effected  by  the  costly  system  of 
canals  drawn  fnim  the  river  Sone.  In  1877-1878  these  canals 
irrigated  141,790  acres.  Rapid  progress  was  iKit  eipccted 
bere,  and  79i/x»  acres  iria  (Ucutaled  as  being  the  matimura 
area  that  could  bo  Covered  with  the  water  supply  available. 


The  canal  system  of  Orissa  was  never  expected  to  be  10 
munerative,  since  in  five  yean  out  of  aii  the  local  rainfall  is 
sufficient  for  the  rice  crop.    In  1878-1879  the  area  iiiigated  was 

1Q00-1901  the  area  was  io],54d  acres,  the  bighal  ever  attained, 
and  Ibe  capital  outlay  amoiuited  to  Ri.9,6ij,703.  It  should 
be  mentioBed  in  favour  of  tboe  csnala  that  although  the  irriga- 
tion is  not  of  yearly  value,  they  supply  very  impoitant  walec 
conmunication  through  a  province  which,  from  its  natural 
conSguration,  Is  not  likely  to  be  loan  blersecled  by  railways. 
If,  moreover,  such  a  famine  wen  again  to  occur  In  Orissa  as  that 
of  1866-1867,  there  would  be  do  doubt  of  the  value  of  these  fine 

In  the  Madras  presidmcy  and  tn  Mysore  trrigation  has  long 
assumed  a  great  importance,  and  the  engineering  works  of 
the  three  great  deltas  ol  the  Godavari,  Kistna  and  Canveiy, 
the  outcome  ol  the  genius  and  indefatigable  enthusiasm  of 
Sir  Arthur  Cotton,  have  always  been  quoted  as  showing  what 
a  boon  Irrigation  is  to  >  country.  In  1878  the  total  ai«a  of 
Irrigation  In  the  Madras  presidency  amounted  to  about  5,000,000 
acres.  The  Irrigation  of  the  eight  productive  systems  wss 
"  ,1)8  acres,  and  the  revenue  Ri,739,778.  In  1898  there 
ten  of  these  systems,  with  an  inigation  area,  as  shown 
e  accompanying  table,  ol  1,685,915  acres,  and  a  revenue 
.1,163,168: 
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TumbrapamI, 
extension  ana  improvement  woras  have  been  carried  on.    The 

Pennar  in  the  Nellore  district,  Ibe  former  about  18  m.  above 
and  the  latter  Just  below  the  town  of  NeUore.  The  former 
inigates  on  the  left,  the  latter  on  the  tigbt  bonk  of  the  river. 
This  district  suffered  severely  in  the  famine  of  1877-1878,  and 
the  irrigation  works  were  started  in  consequence.  The  Barur 
lank  system  in  the  Salem  district  was  also  cniutructed  after 
the  famine  of  1B77-187B.  Asyet  ilbasnot  fulfilledeipecUtions. 
The  Periyar  scheme  hss  for  its  object  both  the  addition  of 
new  irrigation  and  the  safeguarding  of  that  which  exists  in 
the  district  of  Madura,  a  plain  watered  by  means  of  a  great 
number  of  shallow  tanks  drawing  their  supply  from  a  very 
uncertain  river,  the  Vaigai.  This  river  lakes  its  rise  on  the 
eastern  slopes  of  the  Ghat  range  ol  mountains,  aiul  just  opposite 
10  it.  00  the  western  (ace  of  the  range,  is  ibe  source  of  the  river 
Periyar.  The  rainfall  on  the  west  very  much  exceeds  that  on 
the  cast,  and  the  Periyar  used  to  find  ill  way  by  a  sboit  torreof 
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course  to  the  sea,  rendering  no  service  to  mankind.  Its  upper 
waters  are  now  stemmed  by  a  masonry  dam  178  ft.  high,  forming 
a  large  lake,  at  the  eastern  end  of  which  is  a  tunnel  5700  fu 
long,  pierdng  the  watershed  and  discharging  x6oo  cub.  ft. 
per  second  down  the  eastern  side  of  the  mountains  into  the 
river  Vaigai.  No  bolder  or  more  original  work  of  irrigation 
has  been  carried  out  in  India,  and  the  credit  of  it  is  due  to 
Colonel  J.  Pennycuick,  C.S.L  The  dam  and  tunnd  were  works 
of  unusual  difficulty.  The  country  was  roadless  and  uninhabited 
save  by  wild  beasts,  and  fever  and  cholera  made  sad  havoc 
of  the  working  parties;  but  it  was  successfully  accomplished. 
The  last  of  those  given  in  the  table  above  was  not  expected  to 
be  remunerative,  but  it  should  prove  a  valuable  protective 
against  famine.  The  system  consists  of  weits  over  the  rivers 
Gulleri,  Mahanadi  and  Rushikulya  in  the  badiward  province 
of  Ganjam,  south  of  Orissa.  From  these  weirs  flow  canals 
altogether  about  127  m.  long,  which,  in  connexion  with  two 
large  reservoirs,  are  capable  of  irrigating  120,000  acres.  In  1901 
the  works,  though  incomplete,  already  irrigated  67,3x8  acres. 

In  addition  to  all  these  great  engineering  systems,  southern 
India  is  covered  with  minor  works  of  irrigation,  some  drawn 
from  springs  in  the  sandy  beds  of  rivers,  some  from  the  rainfall 
of  I  sq.  m.  ponded  up  in  a  valley.  In  other  cases  tanks  are 
fed  from  neighbouring  streams,  and  the  greatest  ingenuity 
is  displayed  in  preventing  the  precious  water  from  going  to 
waste. 

Allusion  has  been  already  made  to  the  canals  of  Sind.  £lse> 
where  in  the  Bombay  presidency,  in  the  Deccan  and  Gujarat, 
there  are  fewer  facilities  for  irrigation  than  in  other  parts  of 
India.  The  rivers  arc  generally  of  uncertain  volume.  The 
cost  of  storage  works  is  very  greaL  The  population  is  back- 
ward, and  the  black  soil  is  of  a  nature  that  in  ordinary  years 
can  raue  fair  crops  of  cotton,  millet  and  nudze  without  artificial 
watering.  Up  to  the  end  of  1896-1897  the  capital  spent  on  the 
irrigation  works  of  the  Deccan  and  Gujarat  was  JU.  2,616,959. 
The  area  irrigated  that  year  was  262,830  acres.  The  most 
important  works  are  the  Mutha  and  Nira  canals  in  the  Poona 
district. 

In  Upper  Burma  three  productive  irrigation  works  were 
planned  at  the  opening  of  the  century — ^the  Mandalay,  the 
Shwebo,  and  the  Mon  canals,  of  which  the  first  was  estimated 
to  cost  JU.323,2^,  and  to  irrigate  72,000  acres.  The  area 
estimated  from  the  whole  three  projects  is  262,000  acres,  situated 
in  the  only  part  of  Burma  that  is  considered  liable  to  famine. 

In  i^x,  after  years  of  disastrous  drought  and  famine,  the 
government  of  India  appointed  a  commission  to  examine 
throughout  all  India  what  could  be  done  by  irrigation  to  alleviate 
the  horrors  of  famine.  Up  to  that  time  it  had  been  the  principle 
of  the  government  not  to  borrow  money  for  the  execution  of 
irrigation  works  unless  there  was  a  reasonable  expectation  that 
within  a  few  years  they  would  give  a  return  of  4  or  5%  on  the 
capital  outlay.  In  1901  the  government  took  larger  views 
It  was  found  that  although  some  irrigation  works  (especially 
in  the  Bombay  Deccan)  would  never  yield  a  direct  return  of 
4  or  5%,  still  in  a  famine  year  they  might  be  the  means  of 
producing  a  crop  which  would  go  far  to  do  away  with  the 
necessity  for  spending  enormous  sums  on  famine  relief.  In  the 
Sholapur  district  of  Bombay,  for  instance,  about  three  years' 
revenue  was  spent  on  relief  during  the  famine  of  1901.  An 
expenditure  of  ten  years'  revenue  on  irrigation  works  might 
have  done  away  for  all  future  time  with  the  necessity  for  the 
greater  part  of  this  outlay.  The  Irrigation  Commission  of  1901- 
1903  published  a  very  exhaustive  report  after  a  careful  study 
of  every  part  of  India.  While  emphatically  asserting  that 
irrigation  alone  could  never  prevent  famine,  they  recommended 
an  outlay  of  £45,000,000  spread  over  a  period  of  25  years. 

See  also  A  nnuai  ReporU  Initaiion  Department  Local  Governments  of 
India :  Reports  of  the  Indian  Famine  Commissions  of  1878,  i8g8  and 
tpoi;  Sir  Hanbury  Brown,  Irrigation,  its  Principles  and  Practice 
(London,  X907). 

VI.  United  Stales,— At  the  openmg  of  the  20th  century, 
during  Mr  Roosevelt's  presidency,  the  new  "  Conservation " 


policy  (».e.  conservation  of  natural  resources  by  federal  imliativt 
and  control),  to  which  he  gave  so  much  impetus  and  cacoQX3f^ 
ment,  brought  the  extension  of  irrigation  works  in  the  I'lLird 
States  to  the  front  in  American  statecraft  (see  VrooBaa,  Ur 
Roosevdtf  Dynamic  Ceograpker,  1909).  Tbou^  the  cair>iBS 
out  of  this  policy  on  a  large  scale  was  hampered  by  naa} 
difficulties,  the  subject  was  made  d^nitdy  one  of  Bttioial 
importance. 

On  account  of  the  aridity  of  the  dimate  throo^ioat  the  gitiler 
part  of  the  western  third  of  the  United  States,  the  piacticr  of 
agriculture  is  dependent  upon  an  artificial  supply  of  waer. 
On  most  of  the  country  west  of  the  97th  meridian  and  extcBili^ 
to  the  Pacific  Omui  less  than  20  in.  of  rain  falb  each  year. 
The  most  notable  exceptions  are  in  the  case  ct  a  namv  sxp 
west  of  the  Cascade  Range  and  of  some  of  the  higgler  bmmxblui 
masses.  In  ordinary  years  the  dimate  is  too  dry  for  saocessti 
cultivation  of  the  field  crops,  although  under  favoorahie  coali- 
tions of  soil  and  cultivation  there  are  certain  areas  where  cznas 
are  grown  by  what  is  known  as  "  dry  farmiag."  The  pR^ta 
in  irrigation  up  to  the  end  of  the  xpth  century  was  spasxic 
but  on  the  whole  steady.  The  devcoth  census  of  the  United 
States,  X890,  showed  that  3,564,416  acres  were  irrigated  in  t&Sc. 
This  included  only  the  lands  from  which  crops  were  ptodnced. 
Besides  this,  there  were  probably  xo  million  acres  under  imp- 
tion  systems  constructed  in  whole  or  in  part.  I0.189Q  tfar 
irrigated  area  in  the  arid  states  and  territories  was  mve  tku 
twice  as  great  as  in  1889,  the  acreage  being  as  follows^- 

Arisona 185A36 

California                 1,445^72 

Colorado 1^611,271 

Idaho 602.566 

Montana 9Si<>54 

Nevada 504.1M 

New  Mexico 203.S93 

Oregon 38M«> 

Utah         6129.393 

Washington        tSMTO 

Wyoming 605.878 

Total       .     .     7*a6i34i3 


In  addition  to  the  area  above  given,  in  X899,  273,117 
were  under  irrigation  in  the  semi-arid  region,  east  of  the  srr.cs 
above  mentioned  and  induding  portions  of  the  states  of  N:ri 
and  South  Dakota,  Nebraska,  Kansas,  Texas  and  Okkhcaa. 
The  greater  part  of  these  lands  was  irrigated  by  canals  or  diu'ei 
built  by  individuals  acting  sin^  or  m  co<>peratioB  wiib  ibrr 
neighbours,  or  by  corporations.  The  national  and  state  govvr- 
ments  had  not  built  any  works  of  redamation  excepting  wbet 
the  federal  government,  through  the  Indian  dcpaxtmettt.  k^ 
constructed  irrigation  ditches  for  Indian  tribes,  noubl?  ite 
Crow  Indians  of  Montana.  A  few  of  the  state  gymnat:-'^ 
such,  for  example,  as  Colorado,  had  built  small  iC9e3nrv.j^ 
or  portions  of  canals  from  internal  improvement  fund& 

The  construction  of  irrigation  canab  and  ditches  was  for  tV? 
most  part  brought  about  by  farmers  joining  to  ploQ||i  oct  ci 
dig  ditches  from  the  rivers,  descending  on  a  gentle  grade.  Sos« 
of  the  corporations  constructing  works  for  the  sale  of  water  btt 
structures  of  notable  size,  such,  for  example,  as  the  Swtci-n*^'' 
and  Hemet  dams  of  southern  California,  the  Bear  river  a--l 
of  Utah,  and  the  Arizona  canal,  taking  water  from  Sah  n^ ':. 
Arizona.  The  cost  of  bringing  water  to  the  land  avtnr-i 
about  $8  per  acre  where  the  ordinary  ditches  wccc  bcSt-  ^^ 
owners  of  extensive  works  were  charged  from  $12  to  l?c>  " ' 
acre  and  upwards  for  so-called  *'  water  rights,"  or  the  prx^  -^ 
to  take  water  from  the  canal,  this  covering  cost  of  caasin.r 
Besides  the  first  cost  of  construction,  the  irrigator  was  e^  • 
called  upon  to  pay  annually  a  certain  amount  for  mainterr:  t. 
which  might  often  be  worked  out  by  labour  on  the  canaL  The  -"^  • 
ranged  from  50  cents  to  $x  per  acre;  or,  with  incocporated  •:>' 
panics,  from  $1.50  to  $2.50  per  acre  and  upwards.  The  brr-: 
expense  for  water  rights  and  for  annual  nuuntenance  «xi  •' 
curred  in  southern  Odifomia,  where  the  character  of  the  cr>:i 
such  as  dtrus  fruits,  and  the  scardty  of  tht  wmtcr  make  j^^ 
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expensive  construction  and  beavy  charges.  The  legal  expense 
for  the  maintenance  of  water  rights  was  often  targe  because 
of  the  interminable  suits  brought  during  the  times  of  water 
scarcity.  The  laws  regarding  water  in  most  of  the  arid  states 
were  indefinite  or  contradictory,  being  based  partly  on  the 
common  law  regarding  riparian  rights,  and  partly  upon  the 
Spanish  law  allowing  diversion  of  water  from  natural  streams. 
Few  fundamental  principles  were  established,  except  in  the 
case  of  the  state  of  Wyoming,  where  an  official  was  charged  with 
the  duty  of  ascertaining  the  amount  of  water  in  the  streams  and 
apportioning  this  to  the  claimants  in  the  order  of  their  priority 
of  appropriation  for  beneficial  use. 

It  may  be  said  that,  up  to  the  year  1900,  irrigation  progressed 
to  such  an  extent  that  there  remained  few  ordinary  localities 
where  water  could  not  be  easily  or  cheaply  diverted  from  creeks 
and  rivers  for  the  cultivation  of  farms.  The  claims  for  the  avail- 
able supply  from  small  streams,  however,  exceeded  the  water 
to  be  had  in  the  latter  part  of  the  irrigating  season.  There 
remained  large  rivers  and  opportunities  for  water  storage 
which  could  he  brought  under  irrigation  at  considerable  expense. 
The  large  canals  and  reservoirs  built  by  corporations  had  rarely 
been  successful  from  a  financial  standpoint,  and  irrigatioii  con« 
struction  during  the  latter  part  of  the  decade  189^x899  was 
relatively  small.  Owing  to  the  difficulty  and  expense  of  securing 
water  from  running  streams  by  gravity  systems,  a  great 
variety  of  methods  were  developed  of  pumping  water  by  wind- 
mills, gasoline  or  hot-air  engines,  and  steam.  Ordinary  recipro- 
cating pumps  were  commonly  employed,  and  also  air  lifts  and 
similar  devices  for  raising  great  quantities  of  water  to  a  height 
of  from  ao  to  50  ft.  For  greater  depths  the  cost  was  usually 
prohibitive.  Throughout  the  Great  Plains  region,  east  of  the 
Rocky  Mountains,  and  in  the  broad  valleys  to  the  west,  wind- 
Diills  were  extensively  used,  each  pumping  water  for  from  x  to 
5  acres  of  cultivated  ground.  In  a  few  localities,  notably  In 
South  Dakota,  the  Yakima  valley  of  Washington,  San  Joaquin, 
and  San  Bernardino  valleys  of  California,  San  Luis  valley  of 
Colorado,  and  Utah  valley  of  Utah,  water  from  artesian  wells 
was  also  used  for  the  irrigation  of  from  z  to  160  acres.  The  total 
acreage  supplied  by  such  means  was  probably  less  than  x  %  of 
that  watered  by  gravity  systems. 

The  development  of  irrigation  was  in  part  retarded  by  iht 
improper  or  wasteful  use  of  water.  On  permeable  soils,  especially 
those  of  the  terrace  lands  along  the  valleys,  the  soluble  salts 
commonly  known  as  alkali  were  gradu^ly  leached  out  and 
carried  by  the  percolating  waters  towards  the  lower  lands, 
where,  reaching  the  surface,  the  alkali  was  left  as  a  glistening 
c  rust  or  as  pools  of  inky  blackness.  Farms  adjacent  to  the  rivers 
were  for  a  time  increased  in  richness  by  the  alkaline  salts, 
which  in  diffuse  form  might  be  valuable  plant  foods,  and  then 
suddenly  become  valueless  when  the  concentration  of  alkali 
bad  reached  a  degree  beyond  that  which  the  ordinary  plants 
would  endure. 

The  situation  as  regards  the  further  progress  of  irrigation 
on  a  large  scale  was  however  dominated  in  the  early  ydars  of 
the  20th  century  by  the  new  Conservation  policy.  Mr  Roosevelt 
brought  the  whole  subject  before  Congress  in  his  message  of 
the  3rd  of  December  zgoz,  and  thereby  started  what  seemed 
likely  to  be  a  new  sphere  of  Federal  initiative  and  control 
After  referring  to  the  effects  of  forests  (see  Forests  and 
Fosestxy)  on  water-supply,  he  went  on  as  follows: — 

"  The  forests  atone  cannot  fully  regulate  and  consefve  the  waters  of 
the  arid  regions.  Great  storage  works  are  oeoenary  to  cqualiie  the 
flow  of  the  streams  and  to  save  the  flood  waters.  Tneir  oonstnictioo 
has  been  conclusively  shown  to  be  an  undertaidng  too  vast  for  private 
effort.  Nor  can  it  be  best  accomplished  by  the  individual  sutcs 
acting  alone. 

"  Far-reaching  interatate  problenM  are  involved,  and  the  re- 
•ources  of  single  states  would  often  be  inadequate.  It  b  properiy 
a  national  function,  at  least  in  some  of  its  features.  It  b  as  right  for 
the  National  Government  to  make  the  streams  and  rivers  of  tne  arid 
regions  useful  by  engineering  works  for  water  storage,  as  to  make 
useful  the  riven  amTharbours  of  the  humid  regions  oy  engineering 
works  of  another  kind.  The  storing  of  the  floods  in  reservouv  at  the 
headquarters  of  our  rivers  is  but  an  eolaigemcnt  ol  our  pceseat  policy 


of  river  control,  under  which  levees  are  built  on  the  lower  reaches  of 
the  same  streams. 

"  The  government  should  construct  and  maintain  these  reservoire 
as  it  does  other  public  works.  Where  their  purpose  is  to  regulate  the 
flow  of  streams,  the  water  should  be  turned  freely  into  the  channels 
in  the  drv  season,  to  take  the  same  course  under  the  same  laws  as  the 
natural  flow. 

*'  The  reclamation  of  the  unsettled  arid  public  lands  presents  a 
different  problem.  Here  it  is  not  enough  to  regulate  tne  flow  of 
streams.  The  object  of  the  government  is  to  dispose  of  the  land  to 
settlere  who  will  build  homes  upon  it.  To  accomplish  the  object 
water  must  be  brought  within  their  reach. 

"  The  reclamation  and  settlement  of  the  arid  lands  will  enrich 
every  jxMtion  of  our  country,  just  as  the  settlement  of  the  Ohio  and 
Mississippi  valleys  brought  proH>erity  to  the  Atlantk  Sutes.  The 
increased  demand  for  manufactured  articles  will  stimulate  industrial 
production,  while  wider  home  markets  and  the  trade  of  Asia  will 
consume  the  birger  food  supplies  and  effectually  prevent  Western 
competition  with  Eastern  agriculture.  Indeed,  the  products  of 
irrigation  will  be  consumed  chiefly  in  uptmilding  local  centres  of 
mining  and  other  industries,  which  would  otherwise  not  come  into 
existence  at  all.  Our  people  as  a  whole  will  profit,  for  successful 
home-making  is  but  another  name  for  the  upbuuding  of  the  nation." 

In  XQOs,  by  Act  of  Congress,  a  "reclamation  fund"  was 
created  from  monejrs  received  from  the  sale  of  public  lands; 
it  was  to  be  used  under  a  "  Reclamation  Service  "  (part  of  the 
Department  of  the  Interior)  for  the  reclamation  of  arid  lands. 
The  "  Ttuckee-Carson  project "  for  irrigation  in  Nevada  was 
immediately  begun.  About  thirty  other  government  projects 
were  taken  in  hand  under  the  new  Reclamation  Service, 
in  some  cases  involving  highly  interesting  engineering 
problems,  as  in  the  Uncompahgre  Project  in  Colorado.  Here 
the  Uncompahgre  and  Gunnison  rivers  flowed  parallel,  about 
xo  m.  apart,  with  a  mountain  range  3000  ft.  high  between  them. 
The  Uncompaghre,  with  only  a  small  amount  of  water,  flowed 
through  a  broad  and  fertile  valley  containing  several  hundred 
thousand  acres  of  cultivable  soiL  The  Gunnison,  with  far  more 
water,  flowed  through  a  canyon  with  very  little  land.  The 
problem  was  to  get  the  water  from  the  Gunnison  over  the 
motmtain  range  into  the  Uncompahgre  valley;  and  a  tunnel, 
6  m.  long,  wu  cut  through,  resulting  in  xgog  in  148,000  acres 
of  land  being  irrigated  and  thrown  open  to  settlers.  Similarly, 
near  Yuma  in  Arizona,  a  project  was  undertaken  for  carrying 
the  waters  of  the  main  canal  on  the  California  side  under  the 
Colorado  river  by  a  siphon.  In  the  report  for  1907  of  the 
Reclamation  Service  it  was  stated  that  it  had  dug  x88i  m.  of 
canals,  some  carrying  whole  rivers,  like  the  Tnickee  river  in 
Nevada  and  the  North  Platte  in  Wyoming,  and  had  erected 
281  large  structures,  indudiing  the  great  dams  in  Nevada  and 
the  Minidoka  dam  (80  ft.  high  and  650  ft.  long)  in  Idaho.  As 
the  result  of  the  operations  eight  new  towns  had  been  established, 
xoo  m.  of  branch  railroads  constructed,  and  x4fOoo  people 
settled  in  what  had  been  the  desert. 

A  White  House  conference  of  Kovernors  of  states  was  held  at 
Washington  in  May  1909,  whiicn  drew  up  a  "declaration  of 
principles  "  for  the  conservation  of  natural  resources,  recommending 
the  appointment  of  a  commission  by  each  state  to  co-operate  with 
one  another  and  with  the  Federal  government;  and  by  the  end  of 
the  year  thirty-six  states  had  appointed  Conservation  committees. 
Thus,  in  the  nrst  decade  of  the  aoth  century  a  great  advance  had 
been  made  in  the  way  in  which  the  whole  problem  was  being  viewed 
in  America,  though  the  very  immensity  at  the  problem  of  bringing 
the  Federal  power  to  bear  on  operations  on  so  vast  a  scale,  involving 
the  limitation  of  private  land  speculation  in  important  areas,  still 
presented  political  difficulties  of  considerable  magnitude. 

IRULAS  ("  Benighted  ones,"  from  TamU,  iral,  "  darkness  "), 

a  semi-Hindui2ed  forest-tribe  of  southern  India,  who  are  found 

mainly  in  North  Arcot,  Chiiigleput,  South  Arcot,  Trichinopoly, 

and  the  Malabar  Wynaad.    The  typical  Irulas  of  the  Nilgiris 

live  a  wild  life  on  the  lower  slopes  of  those  hills.    At  the  1901 

census  this  branch  of  the  Irulas  numbered  1915,  while  the  total 

of  so-called  Irulas  was  returned  at  86,087. 

See  J.  W.  Breeks.  Pnmitm  Tribes  of  tke  SUgjifU  (1873):  J^QpH 
Manual,  L  214-217;  North  Arcot  Manual,  L  248-249. 

IRUH.  a  frontier  town  of  northern  Spain,  in  the  province  of 
Guipfiscoa,  on  the  left  bank  of  the  river  Bidassoa,  opposite  the 
French  village  of  Hendaye.  Pop.  (1900)  9912.  Iran  b  the 
oorthcm  tcrminua  of  the  Spanish  Northern  railway,  and  a 
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thriving  industrial  town,  with  ironworks,  tzn-yzids,  potteries 
and  paper  mills.  Its  principal  buildings  are  the  fine  Renaissance 
pari^  church  and  the  fortress-like  17th-century  town  hall.  It 
derives  its  prosperity  from  the  fact  that  it  is  the  most  important 
ciistom-house  in  Spain  for  the  overland  trade  with  the  rest  of 
Europe.  Irun  is  also  on  the  chief  hi^way  for  travellers  and 
mails.  It  is  the  terminus  of  some  important  narrow-gauge 
mining  railways  and  steam  tramways,  which  place  it  in  communi- 
cation with  the  mining  districts  of  Guipdzcoa  and  Navarre,  and 
with  the  valuable  oak,  pine  and  beech  forests  of  both  provinces. 
There  are  hot  mineral  springs  in  the  town. 

IRVINE*  »  royal,  municipal  and.  police  burgh,  and  seaport 
of  Ayrshire,  Scotland.  Pop.  (xgoi)  9607.  It  is  situated  on  the 
north  bank  of  the  estuary  of  the  Irvine,  29I  m.  S.W.  of  Glasgow 
by  the  Caledonian  railway,  with  a  station  also  on  the  Glasgow 
&  South  Western  railway.  It  is  connected  with  the  suburb 
of  Fullarton  on  the  south  side  of  the  river  by  a  stone  bridge, 
which  was  built  in  2746  and  widened  in  1827.  Alexander  U. 
granted  it  a  charter,  which  was  confirmed  by  Robert  Bruce. 
Towards  the  end  of  the  X7th  century  it  was  reckoned  the  third 
shipping  port  in  Scotland  (Port  Glasgow  and  Leith  being  the 
leaders),  and  though  its  importance  in  this  respect  declined 
owing  to  the  partial  silting-up  of  the  harbour,  its  water-borne 
trade  revived  after  1875,  the  sandy  bar  having  been  removed 
and  the  wharfage  extended  and  improved.  The  public  buildings 
include  the  town  hall,  academy  (1814)  and  lever  hospitaL  The 
principal  historical  remains  are  the  square  tower  of  Stanecastle 
and  the  ancient  Seagate  Castle,  which  contains  some  good  speci- 
mens of  Norman  architecture.  The  industries  include  engme* 
making,  shipbuilding,  iron-  and  brass-founding,  the  manufacture 
of  chemicals,  brewing  and  soap-making.  Irvine  unites  with 
Ayr,  Campbeltown,  Inveraray  and  Oban  in  sending  one  member 
to  parliament.  The  exports  consist  principally  of  coal,  iron' 
and  chemical  products,  and  the  imports  of  grain,  timber,  lime- 
stone, ores  and  general  produce.  At  Dxeghosm,  3  m.  to  the  S.E. 
(pop.  1 1 55)  coal  and  iron  are  worked. 

IRVING,  EDWARD  (1792-1834)1  Scottish  church  divine, 
generally  regarded  as  the  founder  of  the  *'  Catholic  Apostolic 
Church  "  (q.v.),  was  bom  at  Annan,  Dumfriesshire,  on  the  4th 
of  August  1792.  By  his  father's  side,  who  followed  the  occupa- 
tion of  a  tanner,  he  was  descended  from  a  family  long,  known 
in  the  district,  and  the  purity  of  whose  Scottish  lineage  had  been 
tinged  by  alliance  with  French  Protestant  refugees;  but  it 
yrais  from  his  mother's  race,  the  Lowthers,  farmers  or  small  pro- 
prietors in  Annandale,  that  he  seems  to  have  derived  the  most 
distinctive  features  of  his  personality.  The  first  stage  of  his 
education  was  passed  at  a  school  kept  by  "  Peggy  Paine,"  a 
relation  of  the  well-known  author  of  the  Age  of  Reason f  after 
which  he  entered  the  Annan  academy,  taught  by  Mr  Adam 
Hope,  of  whom  there  is  a  graphic  sketch  in  the  Reminiscences 
of  Thomas  Carlyle.  At  the  age  of  thirteen  he  entered  the 
university  of  Edinburgh.  In  1809  he  graduated  M.A.;  and  in 
x8io,  on  the  recommendation  of  Sir  John  Leslie,  he  was  chosen 
master  of  an  academy  newly  established  at  Haddington,  where 
he  became  the  tutor  of  Jane  Welsh,  afterwards  famous  as  Mrs 
Carlyle.  He  became  engaged  in  1812  to  Isabella  Martin,  whom 
in  1823  he  married;  but  it  may  be  at  once  stated  here  that 
meanwhile  he  gradually  fell  in  love  with  Jane  Welsh,  and  she 
with  him.  He  tried  to  get  out  of  his  engagement  with  Miss 
Martin,  but  was  prevented  by  her  family.  If  he  had  married 
Miss  Welsh,  his  life,  as  well  as  hers,  would  have  been  very  dif- 
ferent.   It  was  Irving  who  in  1821  introduced  Carlyle  to  her. 

His  appointment  at  Haddington  he  exchanged  for  a  similar 
one  at  Kirkcaldy  in  1812.  Completing  his  divinity  studies  by  a 
series  of  partial  sessions,  be  was  "  licensed  "  to  preach  in  June 
1815,  but  continued  to  discharge  his  scholastic  duties  for  three 
years.  He  devoted  his  leisure,  not  only  to  mathematical  and 
ph>'sical  science,  but  to  a  course  of  reading  in  English  literature, 
his  bias  towards  the  antique  in  sentiment  and  style  being 
strengthened  by  a  perusal  of  the  older  classics,  among  whom 
Richard  Hooker  was  his  favourite  author.  At  the  same  time 
his  love  of  the  marvellous  found  gratification  in  the  wonders 


of  the  Arabian  Nights^  and  it  is  furtber  charactciistkilly  idaied 
of  him  that  he  used  to  carry  continually  in  his  waistOMt  pocket 
a  miniature  copy  of  Ossian,  passages  from  which  be  frtq;]iec:!jr 
recited  with  "  sonorous  elocution  and  vebeoiCDt  gcsticulatioo." 

In  the  summer  of  1818  be  resigned  his  mastersh^i,  and,  ia 
order  to  increase  the  probability  of  obtaining  a  prrmanrEi 
appointment  in  the  church,  took  up  his  resideace  ia  Edinbcni^^ 
Although  his  exceptional  method  of  address  seems  to  have  guacd 
him  the  qualified  approval  of  certain  dignitaries  of  the  dtsrdu 
the  prospect  of  his  obtaining  a  settled  charge  seemed  as  thkac 
as  ever,  and  he  was  meditating  a  missionary  tour  ia  Ftxsa.  vhea 
his  departure  was  arrested  by  steps  taken  by  Dr  Chalxnets, 
which,  after  considerate  delays  resulted,  in  October  1819,  ia 
Irving  being  appointed  his  assistant  and  mitufmaty  in  St  Jobs  s 
parish,  Glasgow.  Excq>t  in  the  case  oC  a  sded  few,  Irvls^s 
preaching  awalxned  little  interest  among  the  cxngrcgatiao  of 
Chalmers,  Chalmers  himsdf,  with  no  partiality  for  its  bravtiizs 
and  flourbhes,  comparing  it  to  "  Italian  music,  appreciated  odj 
by  connoisseurs  ";  but  as  a  mbsaonaxy  among  the  pcjont 
classes  he  wielded  an  influence  that  was  altogeibcr  nniqat.  The 
benediction  '*  Peace  be  to  this  house,"  with  which,  in  aooord&act 
with  apostolic  usage,  he  greeted  every  dwdltng  be  entered,  wss 
not  inappropriate  to  his  figure  and  aspect,  and  it  is  said  *^  ta:k 
the  peofjo's  attention  wonderfully,"  the  more  cspedaRy  iiiT 
the  magic  of  his  personality  found  oppMtnmty  to  reveal  iisej' 
in  dose  and  homely  intercourse,  liiis  half-^ttcoess  in  a  sub- 
ordinate sphere  was,  however,  so  far  from  roinriding  with  hj 
aspirations  that  he.  had  again,  in  the  winter  of  1821,  began  *.<} 
turn  his  attention  towards  missionary  labour  in  tbe  East,  vbc 
the  possibility  of  fulfilling  the  dream  of  his  lite  was  saddedy 
revealed  to  him  by  an  invitation  from  the  Caledonian  ch3n± 
Hatton  Garden,  London,  to  "  make  trial  and  proof  "  of  b:$ 
gifts  before  the  "remnant  of  the  congregation  which  heli 
together."  Over  that  charge  he  was  ordained  in  Jdy  i%z2. 
Some  ^ears  previously  he  had  expressed  his  oonvictiao  th^ 
"  one  of  the  diief  needs  of  the  age  was  to  make  inroad  after  ibi 
alie|n,  to  bring  in  the  votaries  of  fashion,  of  literature,  cf  seg- 
ment, of  policy  and  of  rank,  who  are  content  in  xhtst  sexrrzl 
idolatries  to  do  without  piety  to  God  and  love  to  Him  whma  He 
hath  sent ";  and,  with  an  abruptness  which  most  have  proA:xzi 
on  him  at  first  an  effect  almost  astounding,  he  now  had  the 
satisfaction  of  beholding  these  various  votaries  thronga^  ts 
hear  from  his  lips  the  words  of  wisdom  which  would  deliver  th.-z 
from  their  several  idolatries  and  remodd  their  lives  accord-^^ 
to  the  fashion  of  apoAoIic  times. 

This  sudden  leap  into  popularity  seems  to  have  been  occaaored 
in  connexion  with  a  vtSlicd  allusion  to  Irving*s  trflrw^g  doqae=-r 
made  in  the  House  of  Commons  by  f-antiing^  ^rhe  bad  bsea 
induced  to  attend  his  church  from  admiration  of  an  express^:  z. 
in  one  of  his  prayers,  quoted  to  him  by  Sir  James  ICackasics^ 
His  commanding  stature,  the  symmetry  of  hs  fonn,  the  d^-k 
and  melancholy  beauty  of  his  countenance^  rather  leaderri 
piquant  than  impaired  by  an  obliquity  of  vskm,  prodttoed  .is 
imposing  impressbn  even  before  lus  deq>  and  poweilui  vcre 
had  given  utterance  to  its  melodious  thunders;  and  baish  ar^ 
superficial  half-<ruths  enunciated  with  surpassmg  ease  ar : 
grace  of  gesture,  and  not  only  with  an  air  of  absolute  convkL  z 
but  with  the  authority  of  a  prophetic  messenger,  in  tones  wh.^ 
magical  fascination  was  ins|Mred  by  an  earnestness  btfarJ 
all  imitation  of  art,  acquired  a  plausibility  and  imporu^  t 
which,  at  least  while  the  orator  ^wke,  made  his  andiciKe  eatnt  « 
forgetful  of  their  preconceived  objections  *c*«****  tbesa.  IS: 
subject-matter  of  his  oraticns,  and  his  prroiiir  tresimess  »i: 
his  themes,  no  doubt  also,  at  least  at  first,  constitmcd  a  c»- 
siderable  part  of  his  attractive  influence.  He  had  ••k-^^-'^- 
prepared  himsdf,  as  he  thou^t,  tot  "teadnng 
men,  and  political  men,  and  l^al  men,  and  scieatific 
bear  the  worid  in  hand  ";  and  he  did  not  attempt  to  wia  t^s 
attention  to  abstract  and  worn-out  theological 
but  discussed  the  opinions,  the  poetry,  the  politics,  tbe 
and  customs  of  the  time,  and  this  not  with  pHilfwrnphifal  ccs> 
prehensiveness,  not  in  terms  of  warm  eulogy  or  meanrcd  faltsa 
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but  of  severe  satire  varied  by  fierce  denundation,  and  with 
a  specific  minuteness  which  was  concerned  primarily  with 
individuals.  A  fire  of  criticism  from  pamphlets,  newspapers  and 
reviews  opened  on  his  volume  of  Oo/wim,  published  in  1823; 
but  the  excitement  produced  was  merely  superficial  and  essen- 
tially evanescent.  Though  cherishing  a  strong  antipathy  to  the 
received  ecclesiastical  formulas,  Irving's  great  aim  was  to  revive 
the  antique  style  of  thought  and  sentiment  which  had  hardened 
into  these  formulas,  and  by  this  means  to  supplant  the  new 
influences,  the  accidental  and  temporary  naoral  shortcomings 
of  which  he  detected  with  instinctive  certainty,  but  whose  pro- 
found and  real  tendencies  were  utterly  beyond  the  reach  of  his 
conjecture.  Being  thus  radically  at  variance  with  the  main 
current  of  the  thought  of  his  time,  the  failure  of  the  commission 
he  had  undertaken  was  sooner  or  later  inevitable;  and  shortly 
after  the  opening  of  his  new  church  in  Regent  Square  in  1827, 
he  found  that  "fashion  had  taken  its  dq>arture,"  and  the 
church,  "  though  always  well  filled,"  was  "  no  longer  crowded.'* 
By  this  desertion  his  self-esteem,  one  of  his  strongest  passions, 
though  curiously  united  with  singular  sincerity  and  humility, 
was  doubtless  hurt  to  the  quick;  but  the  wound  inflicted  was 
of  a  deeper  and  deadlier  kind,  for  it  confirmed  him  finally  in 
his  despair  of  the  world's  gradual  ameUoration,  and  established 
bis  tendency  towards  supematuralism. 

For  years  the  subject  of  pn^ecy  had  occupied  much  of 
bis  thoughts,  and  his  belief  in  the  near  a|H>roach  of  the  second 
advent  had  received  such  wonderful  corroboration  by  the 
perusal  of  the  work  of  a  Jesuit  priest,  writing  under  the  assumed 
Jewish  name  of  Juan  Josafat  Ben-Ezra,  that  in  1827  he  published 
a  translation  of  it,  accompanied  with  an  doquent  preface. 
Probably  the  religious  opinions  of  Irving,  otriginally  in  some 
respects  more  catholic  and  truer  to  human  nature  than  generally 
prevailed  in  ecclesiastical  circles,  had  gained  breadth  and 
comprehensiveness  from  Ms  intercourse  with  Coleridge,  but 
gradually  his  chief  interest  in  Coleridge's  philosophy  centred 
round  that  which  was  mystical  and  obsctire,  and  to  it  in  all 
likelihood  may  be  traced  his  initiation  into  the  doctrine  of 
millenarianisro.  The  first  stage  of  his  later  development, 
which  resulted  in  the  establishment  of  the  "Irvingite"  or 
*'  Holy  Catholic  Apostolic  Church,"  in  1832,  was  associated 
with  conferences  at  his  friend  Henry  Drummond's  seat  at 
Aibury  concerning  unfxilfilled  prophecy,  followed  by  an  almost 
exclusive  study  of  the  prophetical  boofks  and  eH>eciaIly  of  the 
Apocalypse,  and  by  several  series  of  sermons  on  prophecy  both 
in  London  and  the  provinces,  his  apocalyptic  lectures  in  1828 
more  than  crowding  the  largest  churches  of  Edinburgh  in  the 
early  summer  mornings.  In  1830,  however,  there  was  opened 
up  to  his  ardent  imagination  a  new  vista  into  spiritual  things, 
a  new  hope  for  the  age  in  which  he  lived,  by  the  seeming  actual 
revival  in  a  remote  comer  of  Scotland  of  those  apostolic  gifts 
of  prophecy  and  healing  which  he  had  aheady  in  1828  persuaded 
himself  had  only  been  kept  in  abeyance  by  the  absence  of  faith. 
At  once  he  welcomed  the  new  "  power  "  with  an  unquestioning 
evidence  which  could  he  shaken  by  neither  the  remonstrances 
or  desertion  of  his  dearest  friends,  the  recantation  of  some  of 
the  principal  agents  of  the  "  gifts,"  his  own  declension  into  a 
companlivcly  subordinate  position,  the  meagre  and  barren 
results  of  the  manifestations,  nor  their  general  rejection  both 
by  the  church  and  the  world.  His  excommunication  by  the 
presbytery  of  London,  in  1830,  for  publishing  his  doctrines 
regarding  the  humanity  of  Jesus  Christ,  and  the  condenuation 
of  these  opinions  by  the  General  Assembly  of  the  Church  of 
Scotland  in  the  foUowing  year,  wen  secondary  episodes  which 
only  affected  the  main  issue  of  his  career  in  so  far  as  they  tended 
still  further  to  isolate  him  from  the  sympathy  of  the  church; 
but  the  "  irregularities  "  connected  with  the  manifestation  of 
the  "  gifts  "  gradually  estranged  the  majority  of  his  own  oongre- 
£ation,  and  on  the  complaint  of  the  trustees  to  the  presbytery 
of  London,  whose  authority  they  had  formerly  rejected,  he  was 
declared  unfit  to  remain  the  minister  of  the  J4atlonal  Scotch 
Church  of  Regent  Square.  After  he  and  those  who  adhered 
tQ  him  (describing  themselves  as  of  the  Holy  Catholic  Apostdic 


Church)  had  in  1833  removed  to  a  new  building  in  Newman 

Street,  he  was  in  March  1833  deposed  from  the  ministry  of  the 

Church  of  Scotland  by  the  presbytery  of  Annan  on  the  original 

charge  of  here^.    With  the  sanction  of  the  "  power  "  he  was 

now  after  some  delay  reordained  **  chief  pastor  of  the  church 

assembled  in  Newman  Street,"  but  unremitting  labours  and 

ceaseless  spiritual  excitement  soon  completely  exhausted  the 

springs  of  his  vital  energy.    He  died,  worn  out  and  wasted 

with  labour  and  absorbing  care,  while  still  in  the  prime  of  life, 

on  the  7  th  of  December  1834. 

The  writings  of  Edward  Irving  published  during  his  Itfettme  were 
For  tkt  Oracks  of  Cod,  Four  Orations  (1823) ;  For  JudgmatU  to  come 
(1823);  Bab^n  and  Infidelity  foredoonud  (1826):  Sermons,  Ac 
(3  vols.,  1828) ;  Exposition  of  the  Book  of  Revelation  (1831) ;  an  intro- 
duction  to  a  translation  of  Ben-Ezra;  and  an  introduction  to 
Hornc's  Commentary  on  the  Psalms.  His  collected  works  were  pub- 
lished in  5  volumes,  edited  by  Gavin  Cariyle.  Sec  also  the  article 
Catholic  Apostolic  Church. 


that  by  Washington  Wilks  (i8$a)  has  some  merit,  bee  also  Hasutt  s 
Spirit  of  the  Age;  Coleridge's  Notes  on  English  Divines;  C^rlyle's 
Miscellanies,  and  Carlylc's  Reminiscences,  vol.  i.  (1881). 

IRVING,  SIR  HENRY  (1838-1905),  English  actor,  whose 
original  name  was  John  Brodribb,  was  bom  at  Keinlon-Mande- 
ville,  Somerset,  on  the  6th  of  February  1838.  After  a  few  years' 
schooling  he  became  a  clerk  to  a  firm  of  East  India  merchants 
in  London,  but  he  soon  gave  up  a  commercial  career  and 
started  as  an  actor.  On  the  29th  of  September  1856  he  made  his 
first  appearance  at  Sunderland  as  Gaston,  duke  of  Orleans, 
in  Bulwer  Lytton's  Richelieu,  billed  as  Henry  Irving.  This 
name  he  eventually  assumed  by  royal  licence.  For  ten  years 
he  went  through  an  arduous  training  in  various  provincial 
stock  companies,  acting  in  more  than  five  hundred  parts.  By 
degrees  his  ability  gained  recognition,  and  in  1866  he  obtained 
an  engagement  at  the  St  James's  Theatre,  London,  to  pUy 
Doricourt  in  The  BeUe*s  Stratagem.  A  year  later  he  joined  the 
company  of  the  newly-opened  Queen's  Theatre,  where  he  acted 
with  Charles  Wyndham,  J.  L.  Toole,  Lionel  Brough,  John 
Cayton,  Mr  and  Mrs  Alfred  Wigan,  Ellen  Terry  and  Nelly 
Farren.  This  was  followed  by  short  engagements  at  the  Hay* 
market,  Drury  Lane  and  Gaiety.  At  last  he  made  his  first  con- 
spicuous success  as  Digby  Grant  in  James  Albery's  The  Tvo 
RoseSf  which  was  produoed  at  the  Vaudeville  on  the  4th  of 
June  1870  and  ran  for  300  nights.  In  1871  he  began  hii 
association  with  the  Lyceum  Theatre  by  an  engagement  under 
Bateman's  management.  The  fortunes  of  the  house  were  at  a 
low  ebb  when  the  tide  was  turned  by  Irving's  immediate  success 
as  Mathias  In  The  Bells,  a  version  of  Erckmann-Chatrian's  Le- 
Juif  Polonais  by  Leopold  Lewis.  The  play  ran  for  150  nights. 
With  Miss  Bateman,  Irving  was  seen  in  W.  G.  Wills's  Charles  /. 
and  Eugene  Aram,  in  Richdieu,  and  in.  1874  in  Hamlet.  The 
unconventionality  of  this  last  performance,  during  a  run  of 
200  nights,  aroused  keen  discussion,  and  singled  him  out  as  the 
roost  interesting  English  actor  of  his  day.  In  1875,  stiU  ^^h 
Miss  Bateman,  he  was  seen  as  Macbeth;  in  1876  as  Othello, 
and  as  Philip  in  Tennyson's  Queen  Mary;  in  187 7 in  Richard'Ul. 
and  The  Lyons  Mail. 

In  1878  Irving  opened  the  Lyceum  under  his  own  management. 
With  Ellen  Terry  as  Ophelia  and  Portia,  he  revived  Hamlet  ahd 
produced  The  Merchant  of  Venice  (1879).  His  Shylock  was  as 
much  discussed  as  his  Hamlet  had  been,  the  dignity  with  which 
he  invested  the  Jew  marking  a  departure  from  the  traditional 
interpretation  of  the  r6le,  and  pleasing  some  as  much  as  it 
offended  others.  After  the  production  of  Tennyson's  The  CuPt 
a  revival  of  Othello  (in  which  Irving  played  lago  to  the  Othello 
of  Edwin  Booth)  and  of  Romeo  and  Juliet,  there  began  a  period 
at  the  Lyceum  which  had  a  potent  effect  on  the  English  stage. 
The  Lyceum  stage  management,  and  the  brilliancy  of  its  produce 
tions  in  scenery,  dressing  and  accessories,  were  revelations  in 
the  art  of  mise-en-scene.  Much  Ado  about  Nothing  (1882)  was 
followed  by  Ttodfth  Night  (1884),  OTimo-^n  adaptation  of 
Goldsmith's  Vicar  of  Wakefield  by  W.  G.  Wills  (1885);  Fausi 
(1886);  Macbeth  (1888);  The  Dead  Heart,  by  Watts  PiulUpa 
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(1889);  and  JZosMiiBMrf— Hennan  Merivale's  dmnatic  venion 
of  Sa>tt's  Bride  of  Lammermoor  (1890).  Fine  assumptions  in  1892 
of  the  characters  of  Wolsey  in  Henry  VIII.  and  of  King  Lear 
were  followed  in  1893  by  a  striking  and  dignified  performance 
of  Becket  in  Tennyson's  play  of  that  name.  Daring  these  years 
too,  Irving,  with  the  whole  Lyceam  company,  paid  several  visits  to 
America,  which  met  with  conspicuous  success,  and  were  repeated 
in  succeeding  years.  The  chief  remaining  novelties  at  the  Lyceum 
during  Irving's  sole  managership  (the  theatre  passed,  at  the 
beginning  of  1899,  into  the  hands  of  a  limited  liability  company) 
were  Comyns  Cur's  King  Arthur  in  1895;  Cymbdine^  in  which 
Irving  played  lachimo,  in  1896;  Sardou's  Madame  Sans-Ctne 
in  1897;  Peier  Ike  Greats  a  play  by  Laurence  Irving,  the  actor's 
second  son,  in  1898;  and  0>nan  Doyle's  Waterloo  {iSg4).  The 
new  rigime  at  the  Lyceum  was  signalised  by  the  production  of 
Sardou's  Robespierre  in  1899,  in  which  Irving  reappeared  after 
a  serious  illness,  and  in  1901  by  an  daborate  revival  of  Coridanus. 
Irving's  only  subsequent  production  in  London  was  Sardou's 
Dante  (1903),  a  vast  spectacular  drama,  staged  at  Drury  Lane. 
He  died  "  on  tour  "  at  Bradford  on  the  X3th  of  (Xrtober  1905, 
and  was  buried  in  Westminster  Abbey. 

Both  on  and  off  the  stage  Irving  always  maintained  a  high 
ideal  of  his  profession,  and  in  1895  he  received  the  honour  of 
knighthood,  the  first  ever  accorded  an  actor.  He  was  also  the 
recipient  of  honorary  degrees  from  the  universities  tA  Dublin, 
Cambridge  and  Glasgow.  His  acting,  apart  from  his  genius 
as  a  presenter  of  plays,  divided  criticism,  opinions  differing  as 
to  the  extent  to  which  his  mannerisms  of  voice  and  deportment 
interfered  with  or  assisted  the  expression  of  his  ideas.  So  strongly 
marked  a  personality  as  his  could  not  help  giving  its  own  colour- 
ing to  whatever  part  he  mi^t  assume,  but  the  richness  and 
originality  of  this  colouring  at  its  best  cannot  be  denied,  any 
more  than  the  spirit  and  intellect  which  characterized  his  render* 
Ings.  At  the  least,  extraordinary  versatility  must  be  conceded 
to  an  actor  who  could  satisfy  exacting  audiences  In  r6les  so 
widely  different  as  Digby  Grant  and  Louis  XI.,  Richard  III.  and 
Becket,  Benedick  and  Shylock,  Mathias  and  Dr  Primrose. 

Sir  Henry  Irving  had  two  sons,  Harry  Brodribb  (b.  1870) 
and  Laurence  (b.  1873).  They  were  educated  (or  other  walks 
of  life,  the  former  for  the  bar,  and  the  latter  for  the  diplomatic 
service;  but  both  turned  to  the  stage,  and  the  elder,  who  had 
already  established  himsdf  as  the  most  prominent  of  the  younger 
EngjUsh  actors  at  the  time  of  his.  father's  death,  went  into 
management  on  his  own  account. 

IRVING,  WASHINGTON  (i  783-1859),  American  man  of  letters, 
was  bom  at  New  York  on  the  3id  of  April  1783.  Both  his 
parents  were  immigrants  from  Great  Britain,  his  father,  originally 
an  officer  in  the  merchant  service,  but  at  the  time  of  Irving's 
birth  a  considerable  merchant,  having  come  from  the  Orkneys, 
and  his  mother  from  Falmouth.  Irving  was  intended  for  the 
legal  profession,  but  his  studies  were  interrupted  by  an  illness 
necessitating  a  vo3rage  to  Europe,  in  the  course  of  which  he  pro- 
ceeded as  far  as  Rome,  and  made  the  acquaintance  di  Washington 
AUston.  He  was  called  to  the  bar  upon  his  return,  but  made 
little  effort  to  practise,  preferring  to  amuse  himself  with  literary 
ventures.  The  first  fA  these  of  any  importance,  a  satirical 
miscellany  entitled  Salmagundi^  or  the  Wkim-Wkams  and 
Opinions  of  Launceld  LangsUtff  and  (dkerSt  written  in  conjunction 
with  his  brother  William  and  J.  K.  Paulding,  gave  ample  proof 
of  his  talents  as  a  humorist.  These  were  still  more  conspicuously 
displayed  in  his  next  attempt,  A  History  of  New  York  from  Ike 
Beginning  of  the  World  U>  the  End  of  tke  Dutek  Dynasty,  by 
"Diedrich  Knickerbocker"  (2  vols.,  New  York,  1809).  .The 
satire  of  Salmagundi  had  been  principally  local,  and  the  ori^nal 
design  of  "  Knickerbocker's  "  History  was  only  to  buriesque  a 
pretentious  disquisition  on  the  history  of  the  dty  in  a  guide- 
book by  Dr  Samud  MitchelL  The  idea  expanded  as  Irving 
proceeded,  and  he  ended  by  not  merdy  satirizing  the  pedantry 
of  local  antiquaries,  but  by  creating  a  distinct  literary  type 
out  of  the  sob'd  Dutch  burgher  whose  phlegm  had  long  been  an 
object  of  ridicule  to  the  mercurial  Americans.  Though  far  from 
the  most  finished  of  Irving's  productions,  *'  Knickerbocker " 
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manifests  the  most  original  power,  mad  is  the 
national  in  its  quaintness  and  drollery.    Tlie  very 
prolixity  of  the  story  are  skilf  iflly  made  to  baghtcn 
effect. 

Upon  the  death  of  his  father,  Irving  had  become  a  slerpls{ 
partner  in  his  brother's  commercial  bouse,  a  branch  of  'mtc^ 
was  established  at  liverpooL  This,  combined  with  the  res:^*'!- 
tion  of  peace,  induced  him  to  visit  En^and  in  x8 1 5,  when  he  ic-^i 
the  stability  of  the  firm  seriously  oompromned.  After  sc-^ 
years  of  ineffectual  strug^e  it  became  bankmpt.  Titis  z=^ 
fortune  compelled  Irving  to  resume  his  pen  as  a  meaas  of  sc.:- 
sblence.  His  reputation  had  preceded  him  to  F.ngland.  and  iht 
curiosity  naturally  excited  by  the  then  nnwoated 
of  a  successful  American  author  procured  him 
the  highest  literary  drdes,  where  his  popolarity  w^  cbssltc: 
by  his  amiable  temper  and  polished  manners.  As  an  Amcnci^. 
moreover,  he  stood  aloof  from  the  political  and  Btcrary  das^^t^ 
which  then  divided  En^and.  Campbell,  Jeffrey,  Moofc,  Sec*:. 
were  counted  among  his  friends,  and  the  iast-naaBcd  xak^^^ 
recommended  him  to  the  publisher  Murray,  who,  after  at  L-^ 
refusing,  consented  (1820)  to  bring  out  The  Sketch  Boc*  .-t 
Cecjrey  Crayon^  Cent.  (7  pts..  New  York,  1819-1820).  Iht 
most  interesting  part  of  this  woric  is  the  description  <d  an  Fxf  > 
Christmas,  which  displays  a  ddicate  fauraoor  not  mwcr.rT 
of  the  writer's  evident  modd  Addisoo.  Some  stones  z.'A 
sketches  on  American  themes  contribute  to  give  it  var«c-> 
of  these  Rip  van  Winkle  is  the  most  rcmaikable.  It  spee^... 
obtained  the  greatest  success  on  both  sides  of  the  SsiizrU. 
Bracebridge  Hall,  or  the  Humumrists  (2  vols..  New  York),  a  vcri 
purely  English  in  subject,  followed  in  1822,  and  sborwed  to  vL:: 
account  the  American  observer  had  turned  Iris  r\\w%wmf.  a 
English  country  life.  The  humour  is,  nevenhclesB,  mnch  s:<-: 
English  than  American:  Tales  of  a  TravelUr  (4  pea.)  apixart^ 
in  1824  at  Phibdelphia,  and  Irving,  now  in  coinlactafale  cirr=> 
stances,  determined  to  enbrge  his  sphere  of  ofasexvatioe  ty  t 
journey  on  the  continent.  After  a  long  coorse  <rf  tra^^i  >e 
settled  down  at  Madrid  in  the  house  of  the  Amei^aa  oossJ 
Rich.  His -Intention  at  the  time  was  to  translate  the  CeU^'  ■* 
de  les  Vicjes  y  DescubrindeiHos  (Madrid,  1825-1837)  of  MarLj: 
Fernandez  de  Navarrete;  finding,  however,  that  this 
rather  a  odlection  of  valuable  materiak  than 
biography,  he  determined  to  compose  a  bioera{day  of  his  cv^ 
by  its  assistance,  supplemented  by  independent 
the  Spanish  archives.  Hl$  History  of  tke  Life  m 
Ckristopker  Columbus  (London,  4  vob.)  appealed  m  xlxS.  szl 
obtained  a  merited  success.  Tke  Voyages  mmd  Dueooeria  .* 
tke  Companions  of  Columbus  (PhUaddploa,  1831)  foDffvr: 
and  a  prolonged  residence  in  the  sooth  of  Spnhn  s^ve  Irr.r^ 
materials  for  two  his^ly  picturesque  books,  A  Ckrwmide  1^  »*. 
Conquest  of  Granada  from  tke  USS.  of  [an  inucHnryl  f -z^ 
Antonio  Agapida  (2  vols.,  Philadelphia,  1829).  and  The  A^tsw^^z 
a  series  of  tales  and  sketckes  of  tke  iioors  nd  Spaumrd*  (3  ^c.^ 
PhUaddphia,  1832).  Previous  to  their  appearance  he  had  bee 
appointed  secretary  to  the  embassy  at  LoaadoB,  an  o£ce  cs 
purely  complimentary  to  his  literary  ability  as  the  lefsl  *kj.  -t 
which  he  alwut  the  same  time  leodved  from  the  uaaweiv:?  it 
Oxford. 

Retundng  to  the  United  States  in  1832,  after  shuj^o 
years'  absence,  he  found  his  name  a  household  word,  and  hc<<- 
univeisa%  honoured  as  the  first  American  who  had  woo  Icr  ■^  ^ 
country  recognition  on  equal  terms  in  the  Ikeraiy  itp.;:.' 
After  the  rush  of  f€tes  and  public  compliments  had  sabe^-^- 
he  undertook  a  tour  in  the  western  prairies,  and  retnming  to  *J*- 
ndghbourfaood  of  New  York  built  for  himseir  a  de&^tfal  tnrti 
on  the  Hudson,  to  which  he  gave  the  name  of  *  Svx&s;^^ 
His  acquaintance  with  the  New  York  milKonaire  John  }ml.- 
Astor  prompted  his  next  important  wotk — Astoria  (s  vc.- 
Philadelphia,  1836),  a  history  of  the  fnr-txaiS^ 
founded  by  Astor  in  Oregon,  deduced  with 
ability  from  dry  commercial  reoordsK  and,   wkhovt   hhec- 
attempts  at  word-painting,  evincing  a  remarkable  facdky  * 
bringing  scenes  and  incidents  vivkUy  before  the  cje.    Ti 
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AitenUtres  of  Captain  pemuPiOe  (London  and  Ffafladdphia, 
1837),  based  upon  the  unpublished  memoin  of  a  veteran  explorer, . 
was  another  work  of  the  same  class.  In  1842  Irving  was  appointed 
ambassador  to  Spain.  He  spent  four  years  in  the  country, 
without  this  time  turning  his  residence  to  literary  -account; 
and  it  was  not  until  two  years  after  his  return  that  Forster's 
life  of  Goldsmith,  by  reminding  him  of  a  slight  essay  of  his  own 
which  he  now  thought  too  imperfect  by  comparison  to  be 
included  among  hu  collected  writings,  stimulated  him  to  the 
production  of  his  Life  of  Oliver  Coldsmiikf  with  Selections  from 
kis  Writings  (2  vols..  New  York,  1849).  Without  pretensions 
to  original  research,  the  book  displays  an  admirable  talent  for 
employing  existing  material  to  the  best  effect.  The  same  may 
be  said  of  The  Lives  of  Mahomet  and  kis  Successors  (New  York, 
2  vols.,  1849-1850).  Here  as  elsewhere  Irving  correctly  dis- 
criminated the  biographer's  province  from  the  historian's,  and 
leaving  the  philosophical  investigation  of  cause  and  effect  to 
writers  of  Gibbon's  calibre,  applied  himself  to  represent  the 
picturesque  features  of  the  age  as  embodied  in  the  actions  and 
utterances  of  its  most  characteristic  representatives.  His  last 
days  were  devoted  to  his  Life  of  George  Was/nngfon  (5  vols., 
i85S-z8s9,  New  York  and  London),  undertaken  in  an  enthusi- 
astic spirit,  but  which  the  author  found  exhausting  and  his 
readers  tame.  His  genius  required  a  more  poetical  theme, 
and  indeed  the  biographer  of  Washington  must  be  at  least  a 
potential  soldier  and  statesman.  Irving  just  lived  to  complete 
this  work,  dying  of  heart  disease  at  Sunnyside,  on  the  28th 
of  November  1859. 

Although  one  of  the  chief  ornaments  of  American  literature, 
Irving  is  not  characteristically  American.    But  he  is  one  of  the 
few  authors  of  his  period  who  really  manifest  traces  of  a  vein 
of  natbnal  peculiarity  which  might  under  other  circumstances 
have  been  productive.     "  Km'ckerbocker's"  History   of  New 
York,  although  the  air  of  mock  solemnity  which  constitutes  the 
staple  of  its  humour  is  peculiar  to  no  literature,  manifests  never- 
theless a  power  of  reproducing  a  distinct  national  type.    Had 
circumstances  taken  Irving  to  the  West,  and  placed  Um  amid  a 
society  teeming  with  quaint  and  genial  eccentricity,  he  might 
possibly  have  been  the  first  Western  humorist,  and  his  humour 
might  have  gained  in  depth  and  richness.    In  England,  on  the 
other  hand,  everything  encouraged  his  natural  fastidiousness; 
be  became  a  refined  writer,  but  by  no  means  a  robust  one. 
His  biographies  bear  the  stamp  of  genuine  artistic  intelUgence, 
equally  remote  from  compilation  and  disquisition.    In  execution 
they  are  almost  faultless;  the  narrative  is   easy,   the   style 
pelludd,  and  the  writer's  judgment  nearly  always  in  accordance 
with  the  general  verdict  of  history.    Without  ostentation  or 
affectation,  he  was  exquisite  in  all  things,  a  mirror  of  loyalty, 
courtesy  and  good  taste  in  all  his  literary  connexions,  and 
exemplary  in  all  the  relations  of  domestic  life.    He  never  married , 
remaining  true  to  the  memory  of  an  early  attachment  blighted 
by  death. 

The  principal  edition  of  Irvine's  works  is  the  "  Geoffrey  Ciayon," 
fMibtished  at  New  York  in  1880  in  36  vols.  His  Life  and  Letters  was 
published  by  his  nephew  Pterre  M.  Irving  (London,  1862-1864, 
4  vols.;  German  abndenient  by  Adolf  Laun,  Berlin,  1870,  2  vols.) 
There  is  a  good  deal  of  miscellaneous  inforniation  in  a  compilation 
entitled  Imngtana  (New  Yoric,  i860) ;  and  W.  C.  Bryant's  memorial 
oracion,  though  somewhat  too  uniformly  laudatory,  may  be  con- 
sulted with  achrantaee.  It  was  republished  in  Studies  of  Imnt  (1880) 
along  with  C.  Dudley  Warner  s  introduction  to  the  "  Ceoflfrcy 
Crayon  "  edition,  and  Mr  G.  P  Putnam's  personal  reminiscences  of 
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IRVTHGTON,  a  town  of  Essex  county,  New  Jersey,  U.S.A., 
bordering  on  the  S.W.  side  of  Newark.  Pop.  (1900)  5255,  of 
srbom  993  were  foreign-bom;  (1905)  7x80;  (1910)  11,877. 
Irvington  is  served  by  the  Lehigh  Valley  railroad  and  by  electric 
railway  to  Newark.  It  is  principally  a  residential  suburb  of 
Newark,  but  it  has  a  small  smelter  (for  gold  and  silver),  and 
various  manufactures,  including  textOe  working  machinery, 
measuring  rules  and  artisans'  took.  There  are  laige  strawber^ 
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farms  here.  Irvington  was  settled  near  the  dose  of  the  17th 
century,  and  was  odled  Camptown  until  1852,  when  the  present 
name  was  adopted  in  honour  of  Washington  Irving.  It  was 
incorporated  as  a  village  in  1874,  and  as  a  town  in  1898. 

ISAAC  (Hebrew  for  "  he  laughs,"  on  explanatory  references  to 
the  name,  see  Abraham),  the  only  child  of  Abraham  and  Sarah, 
was  bom  when  his  parents  were  respectively  a  hundred  and 
ninety  years  of  age  (Gen.  xvii.  17).  lAe  his  father,  Isaac  lived  a 
nomadic  pastoral  life,  but  within  mudi  narrower  local  limits,  south 
of  Beersheba  (Gen.  xxvi.,  on  the  incidents  here  recorded,  see 
Abdielech).  After  the  death  of  his  mother,  when  he  was  forty 
years  old,  he  married  Rebekah  the  Aramaean,  by  whom  after 
twenty  years  of  married  life  he  became  the  father  of  Esau  and 
Jacob.  He  died  at  the  age  of  one  hundred  and  eighty.*  "  Isaac  " 
is  used  as  a  synonym  for  "  Israel "  by  Amos  (vii.  9,  z6),  who 
also  bears  witness  to  the  injportance  of  Beersheba  as  a  sanctuary. 
It  was  in  this  district,  at  the  well  Beer-Lahai-roi,  that  Isaac 
dwelt  (Gen.  xxiv.  62,  xxv.  zi),  and  the  place  was  famous  for  an 
incident  in  the  life  of  Hagar  (xvL  14).  This  was  perhaps  the 
original  scene  of  the  striking  episode  "  in  the  land  of  Moriah," 
when  at  the  last  moment  he  was  by  angelic  interposition  released 
from  the  altar  on  which  he  was  about  to  be  sacrificed  by  bis 
father  in  obedience  to  a  divine  command  (Gen.  xxii).*  The 
narrative  (which  must  be  judged  with  due  regard  to  the  condi- 
tions of  the  age)  shows  that  the  sacrifice  of  the  fixst-bom,  though 
not  inconsistent  with  Yahweh's  claims  (Ex.  xxii.  29),  was  neither 
required  nor  tolerated  (cp.  Micah  vL  &S).    See  Molocr. 

Isaac  is  by.  general  consent  of  the  Christian  church  taken  as  a 
lepresentative  of  the  unobtrusive,  restful,  piously  contemplative 
type  of  human  character.  By  later  Judaism,  which  fixed  its  atten- 
tion chiefly  on  the  altar  scene,  he  was  regarded  as  the  pattern  and 
prototype  of  all  martjrrs.  The  Mahommedan  legends  regarding  him 
are  curious,  but  trifling. 

The  leaeroblance  between  incidents  in  the  lives  of  Isaac  and 
Abraham  is  noteworthv;  in  each  case  Isaac  appears  to  be  the  more 
original.  See  further  Isbuabl,  and  note  that  the  pair  Isaac  and 
Ishmael  correspond  to  Abraham  and  Lot,  Jacob  and  Esau.  On 
general  questions,  see  E.  Meyer,  IsradUen  (/fufer,  8.V.).  For 
attempts  to  find  a  mythological  interpretation  of  Isaac's  life,  see 
Goldzihcr.  Mythology  efthe  Hebrews ;  Winckkr,  Geuh,  IsraeU  (voL  it). 

ISAAC  I.  (CouNsmTS),  emperor  of  the  East  (1057-1059),  was 
the  son  of  an  officer  of  Basil  II.  named  Manud  Comnenus,  who 
on  his  deathbed  commended  his  two  sons  Isaac  and  John  to  the 
emperor's  care.  Basil  had  them  carefully  educated  at  the 
monastery  of  Studion,  and  afterwards  advanced  them  to  high 
official  positions.  During  the  disturbed  reigns  of  Basil's  seven 
immediate  successors,  Isaac  by  his  pradent  conduct  won  the 
confidence  of  the  army;  in  1057  he  joined  with  the  nobles  of  the 
capita]  in  a  conspiracy  against  Michael  VI.,  and  after  the  latter's 
deposition  was  invested  with  the  crown,  thus  founding  the  new 
dynasty  of  the  Comneni.  The  first  care  of  the  new  emperor  was 
to  reward  his  noble'partisans  with  appointments  that  removed 
them  from  Constantinople,  and  his  next  was  to  repair  the 
beggared  finances  of  the  empire.  He  revoked  numerous  pensions 
and  grants  conferred  by  bis  predecessors  upon  idle  courtiers, 
and,  meeting  the  reproach  of  sacrilege  made  by  the  patriarch  of 
Constantinople  by  a  decree  of  exile,  resumed  a  proportion  of  the 
revenues  of  the  wealthy  monasteries.  Isaac's  only  miUtary 
expedition  was  against  the  Hungarians  and  Petchcnegs,  who 
bq;an  to  ravage  the  northem  frontiers  in  1059.  Shortly  after 
this  successful  campaign  he  was  seized  with  an  illness,  and 
believing  it  mortal  appointed  as  his  successor  Constant  ine  Ducas, 
to  the  exclusion  of  his  own  brother  John.  Although  he  recovered 
Isaac  did  not  resume  the  purple,  but  retired  to  the  monastery  of 
Studion  and  spent  the  remaining  two  years  of  hb  life  as  a  monk, 
alternating  menial  offices  with  literary  studies.    His  Scholia  to 

*  The  stories,  including  the  delightful  history  of  the  courting  of 
Rebekah  by  proxy,  are  due  to  the  oldest  narrators.  The  jarring 
chronological  notices  belong  to  the  post*exiIic  framework  of  the 
book  (see  Gekbsis). 

'The  name  is  hopelessly  obscure,  and  the  identification  with 
the  mountain  of  the  temple  in  Jerusalem  rests  upon  a  late  view 
(a  Chron.  Hi.  t).  It  is  otherwise  called  "  Yahweh-yir'eh  "  ("  Y. 
sees  ")  which  is  analogous  to  "  El-ro'i  '^  ("  a  God  of  Seeing  ")  in 
xvi.  13.   See  further  the  commentaries. 
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the  Iliad  and  otber  works  on  the  Homeric  poems  sze  still 
extant  in  BiS.  He  died  in  the  year  1061.  Isaac's  great  aim  was 
to  restore  the  former  strict  oi]gamzation  of  the  government,  and 
his  reforms,  though  unpopular  with  the  aristocracy  and  the 
dergy,  and  not  understood  by  the  pec^^  cextainly  con- 
tributed to  stave  off  for  a  whik  the  final  ruin  of  the  Byzantine 
empire. 

See  E.  Gibbon,  Tke  Dedine  and  PaU  rflke  Rmarn  Empin  (ed. 
Bury,  London,   18^  vol.  v.);  G.  Finlay,  History  of  Gneu 
[ed.  i877t  Oxford,  vob.  iL  and  iii.). 

ISAAC  IL  (Ahgelus),  emperor  of  the  East  1185-1x95,  and 
again  X203-X304,  was  the  successor  of  Andronicus  L  He 
inaugurated  his  rdgn  by  a  decisive  victory  over  the  Normans  in 
Sicily,  but  elsewhere  his  policy  was  less  suoceasf uL  He  failed  in 
an  attempt  to  recovtf  Cyprus  from  a  rebellious  noble,  and  l^  the 
oppressiveness  of  his  taxes  drove  the  Bulgarians  and  Vlachs  to 
revolt  (1186).  In  1187  Alens  Branas,  the  general  sent  against 
the  rebels,  treacherously  turned  his  arms  against  his  master,  and 
attempted  to  leize  Constantinople,  but  was  defeated  and  slain. 
The  emperor's  attentkHi  was  next  demanded  in  the  east,  where 
several  claimants  to  the  throne  succeasivdy  rose  and  felL  In 
X 189  Frederick  Barbarossa  of  Germany  sougiit  and  obtained  leave 
to  lead  his  troq;)s  on  the  third  crusade  through  the  Byzantine 
territory;  but  he  had  no  sooner  oooed  the  border  than  Isaac, 
who  had  meanwhile  sou^t  an  alliance  with  Saladin,  threw  every 
impediment  in  his  way,  and  was  only  compelled  by  force  of  arms 
to  fulfil  his  engagements.  The  next  five  years  were  disturbed  by 
fresh  rebellions  of  the  Vlachs,  against  whom  Isaac  led  several 
expeditions  in  person.  Duringoneof  these,  in  11 95,  Alexius,  the 
emperor's  brother,  taking  advantage  of  the  hitter's  absence  from 
camp  on  a  hunting  e]q)edition,  proclaimed  himself  emperor,  and 
was  readily  recognised  by  the  soldiers.  Isaac  was  blinded  and 
imprisoned  in  Constantino|de.  After  eight  years  he  was  raised 
for  six  months  from  his  dungieon  to  his  throne  once  more  (see 
Crusades).  But  both  mind  and  body  had  been  enfeebled  by 
captivity,  and  his  son  Alexius  IV.  was  the  actual  monarch.  Isaac 
died  in  xao4,  shortly  after  the  usurpation  of  his  general,  MOur- 
zouphles.  He  was  one  of  the  weakest  and  most  vicious  princes 
tl^at  occupied  the  Byzantine  throne.  Surrounded  by  a  crowd  of 
slaves,  mistresses  and  flatterers,  he  permitted  his  empire  to  be 
administered  by  unworthy  favourites,  while  he  squandeml  the 
money  wrung  from  his  provinces  on  oo^y  buildings  and  expensive 
^ts  to  the  diurches  of  his  metropcriia. 

See  Gibbon.  Dtdine  and  Fall  (ed.  J.  Bury.  Loixion.  1896.  vol.  vi.); 
G.  Finlay,  History  of  Greece  (ed.  1877,  Oxford,  vob.  iiL  and  iv.). 

ISAAC  OP  AMTIOCH,  "one of  the  stars  of  Syriac  literature,"* 
the  reputed  author  of  a  large  number  of  metrical  homilies,' 
many  of  which  are  distinguished  by  an  originality  and  acumen 
rare  among  Syriac  writers.  As  to  the  identity  and  history  of  the 
author  considerable  difficulty  has  arisen.  The  statements  of 
ancient  writers,  Eastern  and  Western,  were  cdlected  by  Assemani 
{B.O.  t.  307-3x4).  According  to  these  accounts  Isaac  flourished 
under  Tbeodosios  n.  (408-450),*  and  was  a  native  either  of  Amid 
(Diarbekr)  or  of  Edessa.  Several  writers  identify  him  with  Isaac, 
the  disdple  of  S.  Ephraim,  who  is  mentioned  in  the  anonymous 
Life  of  that  father;  but  according  to  the  patriarch  Bar  SbOaban 
(d.  X073),  who  made  a  collection  of  his  homilies,  his  master  was 
Ephraim's  disdple  Zenobius.  He  is  supposed  to  have  migrated 
to  Antioch,  and  to  have  become  abbot  of  one  of  the  convents  in 
its  neighbourhood.  According  to  Zarharias  Rhetor  he  visited 
Rome  and  other  dties,  and  the  chronide  of  Fseudo-Dionysius  of 
Tell-MahrS  informs  us  that  he  composed  poems  on  the  secular 
games  of  404,  and  wrote  on  the  destruction  of  Rome  by  Alaric  in 
410.  He  also  commemorated  the  destruction  of  Antioch  by  an 
earthquake  in  459,  so  that  he  must  have  lived  till  about  460. 
Unfortunatdy  these  poems  have  perished.    He  is  of  course  to  be 

>  W.  Wrirfit,  Short  Hist,  cf  Syr.  LiL  p.  51. 

*  The  ruliest  list,  by  G.  bickell,  contains  191  which  are  extant  in 
MSS. 

'The  trustworthy  Cknmide  of  Edessa  ^ves  his  date  as  451-45^ 
(Hallicr,  Na  Ixvii.) ;  and  the  recently  published  Chronide  al  ^lichael 
the  Syrian  makes  him  contemporary  with  Noaus,  who  became  the 
31st  bbhop  of  Edessa  in  449. 
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When  we  mminp  the  collection  of  hnmilifs  attfflMttBd  to 
a  difficulty  ariKS  00  two  grounds    {i)  The  author  of  aone  d  is 
poems  Is  icrvendy  orthodox  or  Carhnfic  (see  oyrcially  Noa.  i  5  -= 
BickcU's  edition  ^62-64  in  Bedjan),  in  odter  iad  aore 
homilies  (such  as  Bickdl  6.  8 -Bedjan  59.  6x,  aad 
Bedjan  60)  the  doctrine  b  moioopkysite, 
Nestorius  are  equally  condemoM.     (3)  One  of 
homilies,  the  famous  poem  of  3136  lines  on  the 
the  Trisagion  in  the  streets  olAndocfa  (Bk^eO.  8«Bci«jar. 
appears  to  have  been  written  at  Antioch  afier  I>ettr  tke  F-  ^ 
(patriarch  471-488)  raised  the  dbpate  above  the  «(hr 
ooxology  of  the  words  qm  crmafuau  es  pro  wakex.    Ix 
scarcely  possflile  that  the  author  of  this  boadiy  aboaU  be  t^ 
who  composed  the  lost  poems  00  the  aecular 
sack  of  Rome. 

Moreover,  Lamy  (51  Efkraemikymmei  serwmmex,  rr.  361-36*  trc 
Bedjan  {Homiliae  S.  Isaaci,  L  op,  iv-tz)  have 
to  statements  made  by  Jacob  of  Edessa  (708) 
the  Styiite.    He  says  there  were  three  Ii 

two  ortbodoK  (Le.  mooophyBte).  and  c^_ 

iije.  orthodox  or  Catholic),  {a)  The  6ist.  he  aavs^  a  watntv  cf  A:- -1 
and  pupil  of  S.  Ephiaim,  visted  Rome  is  the  tine  id  Aso  .s 
(595*498).  on  his  return  journey  suffoed  imi 

and  aiterwaids  became  a  priest  is  the  church  of  jiaaaa.  .  .  -e 
second  was  a  priest  of  RdwKa,  and  Bonrisfaed  m  the  toga  <t  Z  -t-.^ 
(474-49t)-  He  went  up  to  Antioch  in  the  rime  of  IVcer  ihcf" 
Jacob  then  teUs  the  story  of  the  parrot  (see  «bai«w>.  (c  Tbe  "-". 
was  also  an  Edessene.   At  first  in  the  days  of  Bishop  nal    5:  >^': 


he  was-orthodoK  (monophysite):  but  afte 
"ithoBcri 


aC'i  **— ' 


Chaloedonian  (Catholic)  bishop  Asdepios  be  '*■''•*—• 
(Catholic)  and  wrote  poems  setting  forth 
With  such  obnflicting  evidence  it  is 
certain  result.    But  Jacob  is  an  eariy  w 
seems  safe  to  conclude  with  Bedjan  (p.  ix)  that  wxvks  by 
authors  have  been  included  in  the  coflection  iftiiTiwHiT  to  U*.:.'  * 
Antioch.   Still  the  ma jority  of  the  poems  are  the  work  of  oae  ^*  — 
the  5th-centurv  monophysite  who  wrote  the  poeoa  o«  the  pt — ' 
A  fuU  list*  of  the  191  poems  extsdog  in  Eoropeaa  MSS  k  b.  -  -^ 
Bickeil.  who  copied  out  181  with  a  view  to  piihfi  Aim  xhcs.  ~ 
the  other  10  had  been  previousiy  coated  by  Zimerie.    Bat  tic  '» 
volumes  published  by  Kckell  in  hb  Excrime  (Gseaaen,  i87«  tad    — 
contain  only  37  homalies.   Bedjan's  editioa,  of  vbach  the  ars  t  . 
has  alone  appeared  (Paris,  1903)  contains  67  porwaa,  yja.  34  prr»'  . 
published  (18  by  Bwkell),  and  43  that  are  new.  Thiinsh  iJheir  czj=i  -■"- 
aU  induded  in  Bkkdl's  list. 

The  writer's  main  interest  fies  in  the  applkaiSoo  of  re:  =  : 
to  the  practical  duties  of  life,  wbtiher  in  the  dhvrch  or  ^  ■:r 
world.    He  has  a  great  command  of  forcible 
Siderabk  skfll  in  apt  iUustntion.    Tlie 
denounces  the  abuses  prevalent  in  the  chnarcfa  of  his  tu;. 
particulariy  in  the  monastic  ordos,  is  not  unfike  that  *.* 
Protestant    reformers.    He   shows    acqaalnlaaQe    w&k   r-r 
phases  of  life.    He  describes  the  catnpikm.  of 
valence  of  usury  and  avarice,  the  undiaatity 
characterized  t^  upper  daases,  and  the 
so-called  Christians.    His  doctrinal 
diffuse;  but  he  sddom  loses  sight  of  the  beat  lug  of 
practiaU  life.    He  judges  with  extreme  sever  ily  thane  whc  szr^ 
about  religkm  whfle  ncs^cting  its  practice,  nad  thoae  who  iS  ■>' 
stupid  and  ignorant  dare  to  pry  into  mystcfies  which 
to  the  angds.    **  Not  newly  have  we  focnd  Him,  that  « 
search  and  i»y  into  God.    AsHewasHeis:Hechai0Eth 
the  times.  .  .  .  Confess  that  He  formed  thee  of 
not  the  mode  of  His  being:  Worship  Him  that  He 
by  His  only  Son:  inquire  not  the  maimer  of  His  faotk."* 

Some  of  Isaac's  works  have  an  mterest  for  the  liKornB  <tf  dr  :r- 
century.    In  two  poems  (Bidall  ir,  u^Bedian  4A»  40     •" 
probably  at  Edessa,  he  commeararates  the  oapcane  of  BSxk  rL- 


:< 


:r=L 


le- 


«The  date  of  Isaac  of  Nineveh  is 
fundatorwm  of  Tsh6'-dC 
edition,  and  Chab6t,  Leare  da  Is 
A45)  had  placed  him  late  in  the  6th 
Isaaci  iVtnmAwMta,  Ac)  in  the  second  half  of  the  stk. 

•  tamy  (op,  eiL  iy.  3^4^^)  has  poiate' 
poems  are  in  oertam  MSSL  attributed  to 
author  of  the  orthodoa  poeoM 

*Aaaemani*s  list  of  104 
covered  by  Bkkdl's. 

*  From  a  really  noble  poem  (Bedjaa  60}  00  dbe 
Cod  suffered  and  died  on  the 
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dty  near  Niabis)  by  the  Arabs.  Althouffh  the  historical  allusions 
are  far  from  clear,  we  sather  that  BetVl^Or,  which  in  nalous 
paganiam  had  been  a  successor  to  Uaran,  had  been  in  earlier  days 
devasuted  by  the  Persians:^  but  for  the  last  34  years  the  Persians 
had  themselves  suffered  subjection.*  And  now  had  come  a  flood  of 
Arab  invaders,  "  sons  of  Hagar,"  who  had  swept  away  the  dty  and 
carried  all  its  inhabitants  captive.  From  these  two  poenu,  and  from 
the  2nd  homily  on  Fasting  ^Bickdl  i4*Bedjan  17}  we  gain  a  vivid 
picture  of  the  miseries  borne  by  the  inhabitants  of  that  frontier  region 
during  the  wars  between  Persia  and  the  Romano-Greek  empire. 
There  are  also  instructive  references  to  the  heathen  practices  and 
the  worship  of  pagan  deities  (such  as  Baalti,  Uzzi,  Gedlath  and  the 
|:Janet  Venus)  prevalent  in  Mesopotamia.  Two  other  poems  (Bickell 
^  36*Bedjan  66,  67),  written  probably  at  Antioch,*  describe  the 
prevalence  of  sorcery  and  the  extraordinary  influence  possessed  by 
''Chaldeans"  and  enchanters  over  women  who  were  nominally 
Christians. 
The  metre  of  all  the  published  homilies  is  heptasyllabic.  (N.  M.) 

ISABELLA  (X45X-X  504)1  sumamed  la  Calolka,  "  the  Catholic," 
queen  of  Castile,  was  the  second  child  and  only  daughter 
of  John  II.  of  Castile  by  his  second  wife  Isabella,  granddaughter 
of  John  I.  of  Portug^  (thus  bdng  through  both  parents  a 
descendant  of  John  of  Gaunt),  and  was  bom  at  Madrigal  on 
the  aand  of  April  1451.    On  the  death  of  her  father,  who  was 
succeeded  by  ber  brother  Henxy  IV.  (x454)>  she  was  withdrawn 
by  her  mother  to  Arevalo,  where  her  early  education  was  con- 
ducted in  the  deepest  seclusion;  in  1462,  however,  along  with 
her  uterine  brother  Alphonso,  she  was  removed  by  Henry  to  the 
court,  where  she  showed  a  remarkable  example  of  staidness 
and  sobriety.    Already  mote  than  one  suitor  bad  made  application 
for  her  hand,  Ferdinand  of  Aragon,  who  ultimately  became  her 
husband,  being  among  the  number;  for  some  little  time  she 
was  engaged  to  his  dder  brother  Charles,  who  died  in  1461. 
In  her  thirteenth  year  her  brother  promised  her  in  marriage 
to  Alphonso  of  Portugal,  but  she  firmly  refused  to  consent, 
her  resistance  seemed  less  Hkely  to  be  effectual  in  the  case 
of  Pedro  Giron,  grand  master  of  the  order  of  Calatrava  and 
brother  of  the  marquis  of  Villena,  to  whom  she  was  next  affianced, 
when  she  was  delivered  from  her  fears  by  the  sudden  death  of  the 
bridegroom  while  on  his  way  to  the  nuptiab  in  X466.  After  an 
offer  of  the  crown  of  Castile,  made  by  the  revolutionary  leaders 
in  the  civil  war,  had  been  dedined  by  her,  she  was  in  1468 
formally  recognized  by  her  brother  as  lawful  heir,  after  himself, 
to  the  united  crowns  of  Castile  and  Leon.    New  candidates  for 
her  hand  now  appeared  in  the  persons  of  a  brother  of  Edward  IV 
of  England  (probably  Richard,  duke  of  Gloucester),  and  the 
duke  of  Guienne,  brother  of  Louis  XI.,  and  heir  presumptive 
of  the  French  monarchy.    Finally  however,  in  face  of  very 
p'eat  difficulties,  she  was  married  to  Ferdinand  of  Aragon  at 
Valiadolid  on  the  19th  of  October  1469.    Thence  forward  the 
fortunes  of  Ferdinand  and  Isabella  were  inseparably  blended. 
For  some  time  they  held  a  humble  court  at  DucAas,  and  after- 
wards they  resided  at  Segovia,  where,  on  the  death  of  Henry,  she 
was  proclaimed  queen  of  Castile  and  Leon  (December  13,  X474)- 
Spain  undoubtedly  owed  to  Isabella's  dear  intellect,  resolute 
energy  and  unselfish  patriotism  much  of  that  greatness  which 
for  the  first  time  it  acquired  under  "  the  Catholic  soverdgns." 
The  moral  influence  of  the  queen's  personal  character  over  the 
Castilian  court  was  incalculably  great*  from  the  debasement 
and  degradation  of  the  preceding  reign  she  raised  it  to  bdng 
**  the  nursery  of  virtue  and  of  generous  ambition."    She  did 
much  for  letters  in  Spain  by  founding  the  palace  school  and  by 
her  protection  of  Peter  Martyr  d'Anghiera.    The  very  sincerity 
of  her  piety  and  strength  of  her  religious  convictions  led  her 
more  than  once,  however,  into  great  errors  of  sute  policy,  and  into 
more  than  one  act  which  offends  the  moral  sense  of  a  more 
refined  age:  her  efforts  for  th«  introduction  of  the  Inquisition  into 
Castile,  and  for  the  proscription  of  the  Jews,  are  outstanding 
evidences  of  what  can  only  be  called  her  bigotiy.    But  not  even 

>  Possibly  in  the  war  at  the  beginning  of  the  reign  of  Bahrim  V. : 
but  on  the  uncertainty  see  Ndldeke,  Cwh.  d.  Perser  und  Araber,  1 17. 

*  Ffx>bably  at  the  haad»  of  the  Hephthalites  or  White  Huns  of 
KQshan :  d.  Isate's  mention  of  the  Huns  in  i.  430  of  the  ist  poem. 

>  The  author  refers  to  the  weeping  for  Tammux  (1.  125  of  the  1st 
poem),  and  speaks  of  his  dty  as  iuustrioos  thnwgfaout  the  wodd 
C»t.  I.  13a)., 


the  briefest  sketch  of  her  life  can  omit  to  notice  that  happy  mstinct 
or  intuition  which  led  her,  when  all  others  had  heard  with  in* 
credulity  the  scheme  of  Columbus,  to  recall  the  wanderer  to  her 
presence  with  the  words,  "  I  will  assume  the  undertaking  for  my 
own  crown  of  Castile,  and  am  ready  to  pawn  my  jewels  to  ddray 
the  expenses  of  it,  if  the  funds  in  the  treasury  should  be  found 
inadequate."  She  died  at  Medina  del  Campo  on  the  24th  of 
November  1504,  and  was  succeeded  by  her  daughter  Joanna 
"  la  loca  "  (the  "  Crazy  ")  and  her  husband,  PhiUp  of  Habsbuig. 

See  W.  H.  Presoott,  Hishry  iff  tht  Reipt  of  Ferdinand  and  IsabeUa 
(1837).  where  the  original  authorities  are  exhaustivdy  enumerated ; 
and  for  later  researches.  Baron  de  Nervo,  IsabeUa  Ike  Cathalic, 
translated  by  Lieut.-CoL  Temple-West  (1897). 

ISABELLA  II.  (1830-X904),  queen  of  Spain,  was  bom  in 
Madrid  on  the  loth  of  October  x83a  She  was  the  ddest  daughter 
of  Ferdinand  VII.,  king  of- Spain,  and  of  his  fourth  wife,  Maria 
Christina,  a  Neapolitan  Bourbon,  who  became  queen-regent 
on  39th  sieptember  1833,  when  her  daughter,  at  the  age  of  three 
years,  was  proclaimed  on  the  death  of  the  king.  Queen  Isabella 
succeeded  to  the  throne  because  F\erdinand  VII.  induced  the 
Cortes  to  assist  him  in  setting  aside  the  Salic  law,  which  the 
Bourbons  had  introduced  since  the  beginning  of  the  x8th  century, 
znd  to  re-establish  the  older  succession  law  of  Spain.  The 
brother  of  Ferdinand,  Don  Carlos,  the  first  pretender,  fought 
seven  years,  during  the  minority  of  Isabella,  to  dispute  her 
title,  and  her  rights  were  only  maintained  through  the  gallant 
support  of  the  army,  the  Cortes  and  the  Liberals  and  Progressists, 
who  at  the  same  time  established  constitutional  and  parliamentary 
government,  dissolved  the  religious  orders,  confiscated  the 
property  of  the  orders  and  of  the  Jesuits,  disestablished  the 
Church  property,  and  attempted  to  restore  order  in  finances. 
After  the  Carlist  war  the  queen-regent,  Christina,  resigned  to 
make  way  for  Espartero,  the  m<»t  successful  and  most  popular 
general  of  the  Isabelline  armies,  who  only  remained  regent  two 
years.  He  was  turned  out  in  1843  by  a  military  and  political 
pronunciamientOt  led  by  Generals  O'Donnell  and  Narvaes,  who 
formed  a  cabinet,  presided  over  by  Joaquin  Maria  Lopez,  and 
this  government  induced  the  Cortes  to  declare  IsabeUa  of  age 
at  thirteen.  Three  years  later  the  Moderado  party  or  Castilian 
Conservatives  made  their  queen  marry,  at  sixteen,  her  cousin. 
Prince  Frandsco  de  Assisi  de  Bourbon  (1822-1902),  on  the  same 
day  (ioth  October  1846)  on  which  her  younger  sister  married 
the  duke  of  Montpensier.  These  marriages  suited  the  views  of 
France  and  Louis  Philippe,  who  nearly  quarrelled  in  consequence 
with  Qreat  Britain;  but  both  matches  were  anything  but  happy. 
Queen  Isabella  reigned  from  1843  to  1868,  and  that  period  was 
one  long  succession  of  palace  intrigues,  back-stairs  and  ante- 
chamber influences,  barrack  conspiracies,  military  ^mhikm- 
mientos  to  further  the  ends  of  the  political  parties — Moderados, 
who  ruled  from  X846  to  1854,  Progressists  from  1854  to  1856, 
Union  Liberal  from  1856  to  1863;  Moderados  and  Union  Liberal 
quickly  succeeding  each  other  and  keeping  out  the  Progressists 
so  steadily  that  the  seeds  were  sown  which  budded  into  the 
revolution  of  x868.  Queen  Isabella  II.  often  interfered  in 
politics  in  a  wayward,  unscrupulous  manner  that  made  her 
very  unpopular.  She  showed  most  favour  to  her  reactionary 
generals  and  statesmen,  to  the  Church  and  religious  orders,  and 
was  constantly  the  tool  of  corrupt  and  profligate  courtiers  and 
favourites  who  gave  her  court  a  deservedly  bad  name.  She 
went  into  exile  at  the  end  of  September  1868,  after  her  Moderado 
generals  had  made  a  slight  show  of  resistance  that  was  crushed  at 
the  battle  of  Alcolea  by  Marshals  Serrano  and  Prim.  The  only 
redeeming  traiu  of  Queen  Isabella's  reign  were  a  war  against 
Morocco, which  ended  in  an  advantageous  treaty  and  some  cession 
of  territory;  some  progress  in  public  works,  espedally  railways; 
a  slight  improvement  in  commerce  and  finance.  Isabella  was 
induced  to  abdicate  in  Paris  on  asth  June  1870  in  favour  of  her 
son,  Alphonso  XII.,  and  the  cause  of  the  restoration  was  thus 
much  furthered.  She  had  separated  from  her  husband  in  the 
previous  March.  She  continued  to  live  in  France  after  the 
restoration  in  1 874.  On  the  occasion  of  one  of  her  visiu  to  Madrid 
during  Alphonso. XII.'8  leign.she  began  to  intrigue  with_thc 
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politidaos  of  the  capital,  and  was  peiemptorily  requested  to  go 
abroad  again.    She  died  on  the  loth  of  April  1904. 

ISABKIiI«A,  ISABEAU,  or  Eluabeth  or  Bavaua  (x370-X43S)i 
wife  of  Charics  VI.  of  France,  was  the  daughter  of  Stephen  U., 
duke  of  Bavaria.  She  was  bom  in  1370,  was  married  to  Charles 
VI.  on  the  17th  of  July  1385,  and  crowned  at  Paris  on  the  22nd 
of  August  X389.  /dttx  some  years  of  happy  married  life  she  fell 
under  the  influence  of  the  dissolute  court  in  which  she  lived, 
and  the  king  having  become  insane  (August  1392)  she  consorted 
chiefly  with  Louis  of  Orleans.  Frivolous,  selfish,  avaricious  and 
fond  of  luxury,  she  used  her  influence,  during  the  different 
periods  when  she  was  invested  with  the  regency,  not  for  the 
public  welfare,  but  mainly  in  her  own  personal  interest.  After 
the  assassination  of  the  duke  of  Orleans  (November  23, 1407) 
she  attached  herself  sometimes  to  the  Armagnacs,  sometimes 
to  the  Burguodians,  and  led  a  scandalous  life.  Louis  deBosredon, 
the  captain  of  her  guards,  was  executed  for  complicity  in  her 
excesses;  and  Isabella  herself  was  imprisoned  at  Blob  and  after- 
wards  at  Tours  (1417).  Having  been  set  free  towards  the  end  of 
that  year  by  John  the  Feariess,  duke  of  Burgundy,  whom  she  had 
called  to  her  assistance,  she  went  to  Troyes  and  eslsblished  her 
government  there,  returning  afterwards  to  Paris  when  that  city 
had  capitulated  to  the  Burgundians  in  July  1418.  Once  more 
in  power,  she  now  took  up  arms  against  her  son,  the  daiq>hin 
Charies;  and  after  the  murder  of  John  the  Fearless  she  went  over 
to  the  side  of  the  English,  into  whose  hands  she  surrendered 
France  by  the  treaty  of  Troyes  (May  21, 1420),  at  the  same  time 
giving  her  daughter  Catherine  in  marriage  to  the  king  of  England, 
Henry  V.  After  her  triumphal  entry  into  Paris  with  the  latter 
she  soon  became  an  object  of  loathing  to  the  whole  French 
nation.  She  survived  her  husband,  her  son-in-law,  and  eight 
out  of  her  twelve  children,  and  she  passed  the  last  miserable 
years  of  her  life  in  poverty,  solitude  and  ill-health.  She  died  at 
the  end  of  September  1435.  uid  was  interred  without  funeral 
honours  in  the  abbey  of  St  Denis,  by  the  side  of  her  husband, 
Charies  VI. 

See  Vallet  de  ViriviHe,  Tsabeau  de  Bamht  (1859) ;  Marcel  Thibault, 
Isabeau  de  Baritre,  Rtint  de  Franu,  La  Jeunesse,,  1370-^405  U^pS)- 

ISABELLA  OP  HAMAUT  (1170-1190),  queen  of  France, 
was  the  daughter  of  Baldwin  V.,  count  of  Hainaut,  and  Margaret, 
sister  of  Philip  of  Alsace,  and  was  bom  in  1x70  at  Lille.  She 
was  married  to  Philip  Augustus,  and  brought  to  him  as  her 
dowry  the  province  of  Artois.  She  was  crowned  at  St  Denis 
on  the  2Qth  of  May  xi8a  As  Baldwin  V.  claimed  to  be  a 
descendant  of  Charlemagne,  the  chroniclers  oi  the  time  saw  in 
this  marriage  a  union  of  the  Carollngian  and  Capetian  d3masties. 
Though  she  received  extravagant  praise  from  certain  annalists, 
she  failed  to  win  the  affections  of  Philip,  who,  in  1184,  waging 
war  against  Flanders,  was  angered  at  seeing  Baldwin  support  his 
enemies,  and  called  a  council  at  Sens  for  the  purpose  of  repudiat- 
ing her.  Robert,  the  king's  uncle,  successfully  interposed. 
She  died  in  childbirth  in  1 190,  and  was  buried  in  the  church  of 
Notre  Dame  in  Paris.    Her  son  became  Louis  VIIL  of  France. 

See  Cartellieri.  **  L'Av^nement  de  PhiL  Aug."  in  Ret.  kuL  ItlL 
262  ct  seq. 

ISABEY,  JEAN  BAPTISTB  (1767-X855),  French  painter,  was 
born  at  Nancy  on  the  nth  of  April  X767.  At  nineteen,  after 
some  lessons  from  Dumont,  miniature  painter  to  Marie  Antoinette, 
he  became  a  pupil  of  David.  Employed  at  Versailles  on  portraits 
of  the  dukes  of  Angoul^me  and  Berry,  he  was  given  a  commission 
by  the  queen ,  which  opens  the  long  list  of  those  which  he  received, 
up  to  the  date  of  his  death  in  i8s5,  from  the  successive  ralers  of 
France.  Patronized  by  Josephine  and  Napoleon,  he  arranged 
the  ceremonies  of  their  coronation  and  prepared  drawings  for 
the  publication  intended  as  its  official  commemoration,  a  work 
for  which  he  was  paid  by  Louis  XVIIL,  whose  portrait  (en- 
graved, Debucourt)  he  executed  in  1814.  Although  Isabey  did 
homage  to  Napoleon  on  his  return  from  Elba,  he  continued  to 
enjoy  the  favour  of  the  Restoration,  and  took  part  in  arrange- 
ments for  the  coronation  of  Charics  X.  The  monarchy  of  July 
conferred  on  him  an  important  post  in  connexion  with  the  royal 


collections,  and  N^Mleon  IIL  granted  bim  a  |ii  11  inn,  and  the 

cross  of  commander  ol  the  Legion  of  Hooocr.    "  Brviev  d 

Troops  by  the  First  C6nsul "  was  one  U  his  most  impana 

positions,  and  "  Isabey's  Boat," — a  chaiming  dnwii^  ol 

and  family — produced  at  a  time  when  be  waa  mndi 

with  lithography — had  an  immnwr  soooess  at  the  Salon  of  i*:: 

(engraved,  Landon,  Anmales,  i.  1 25).    His  pottiait  c(  "  Nipck  - 

at  Malmaison  "  is  held  to  be  the  best  ever  rsrmtrd,  and  err: 

his  tiny  head  <rf  the  king  of  Rome,  painted  for  a  fanast-pc.  s 

distinguished  by  a  dedaon  and  breadth  wfakh  ewidtate  the  h^ati 

of  a  master. 

A  biography  of  babey  was  pnbiiahed  by  M.  E.  TaSnr  ia  if  s 
and  M.  C  Lenonnant's  article,  wiiiten  far  Mtchand'%  Aeg'  bbs, 
u  founded  on  facts  f omtshed  by  Isabey's  family 

ISABNORHAL  (or  Isamokalous)  LIKES*  in  pbysxal  pc- 
graphy,  lines  upon  a  map  or  chart  oonnectixig  places  iz^-j:^ 
an  abnorraal  temperature.    Each  place  has,  tfaeoirtkrlT.  i 
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proper  temperature  due  to  its  latitude,  and  hmmIt^wI 
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configuration.    Its  mean  temperature  for  a 
is  decided  by  observation  and  called  iu  Donoal 
Isabnormal  lines  may  be  used  to  denote  the 
warm  winds  or  currents,  great  altitudes  or 
land  masses  as  compared  with  sea.    Or  they  may 
indicate  the  abnormal  result  off  weather  observations 
area  such  as  the  British  Isles  for  a  particular  period. 

ISAEUS  (c.420  B.C-C.  550  B.C.),  Attic  orator,  the 
limits  of  whose  extant  wcffk  fall  between  the  years  390 

B.C,  is  described  in  the  Plutarchic  life  as  a  CfaalddaB;  by  S- .^ 

whom  Dionysius  follows,  as  an  Atheman.  The  acawBts  h>  ^ 
been  reconcikd  by  supposing  that  his  family  T**"t  froc  la 
settlement  (xXigpovxla)  of  Athenian 
lands  of  the  Chalddian  kippobolae  (knights)  had 
about  509  B.C.  In  41X  B.C.  Euboea  (except  Oteoa) 
from  Athens;  and  it  would  not  have  been  stxaage  if 
Athenian  origin  had  then  migrated  fram  the  hostile 
Attica.  Such  a  connexion  with  Euboea  wtmld  explni 
Athenian  name  Diagoras  which  is  bonie  by  the  father  of  hsir^ 
while  the  latter  is  said  to  have  been  **  an  AthenEaa  by  Arrrr.  ' 
('AApaibf  r6  ytw).  So  far  as  we  know,  Isacss  tool 
the  public  affairs  of  Athens.  "  I  cannot  tdi,"  says 
"what  were  the  politics  of  Isaeos — or  whether  h 


X^act 


politics  at  alL"  Those  wocds  strikingly  attest  the  jnt=^i 
change  which  was  passing  over  the  life  of  the  Gteek  cijCi 
It  woAild  have  been  scarcely  poasSJe,  fifty  years  cai£fer,  ihii  xr 
eminent  Athenian  with  the  powen  oif  Isaeis  ahonld  bare  '^  - 
to  leave  on  record  some  proof  of  his  interest  in  the  pal'  ^ 
concerns  off  Athens  or  of  Greece.  But  now,  with  the 
personal  devotion  to  the  state,  the  life  of  an 
ceased  to  have  any  necessary  contact  with 
Already  we  are  at  the  beginning  off  that  traisCMn  ws.o  ^ 


to  lead  from  the  <dd  life  of  Hdlenic  citixenship  to  that  Be^ 
whose  children  are  dtizens  of  the  world. 

Isaeus  (who  was  bom  probaUy  about  420  Bjc) 
have  been  an  early  pupQ  of  Isocrates,  SAd  he 
student  of  Lysias.    A  passage  of  Pbotius  has 
as  meaning  that  personal  relations  had  existed 
and  Plato,  but  this  view  appears  errxneoos.' 


r«    * 


of  Isaeus  was  that  of  which  Antiphon  had  been  the  fsts  " 
sentative  at   Athens — that  of  a  >e'yoTP&^ar,  vfao  cocr. 
speeches  which  his  clients  were  to  deirvTr  m  the  law~*  i- 
But.  while  Antiphon  had  written  such  speedKs  chicfiy  'as  1 
frequently)  for  public  causes,  it  was  with  private 
Isaeus  was  almost  exclusively  concerned.    The  fnct  a 
progresave  subdivision  of  labour  in  his  calling,  and  the 
which  the  smaUer  interests  of  private  hfc 
attention  of  the  dtittn. 

The  most  interesting  recorded  event  in  the' career  oi  L^~- 
is  one  which  bdongs  to  its  middle  period — ins  «■■'■*■■  in-g  ■  ' 
Demosthenes.    B<vn  in  384  b.c,  Demosthenes  attniaed  >:^ 
xnajoiity  in  366.    At  this  time  he   had 

■See  farther  Jcbb's  Altk  Onitn  frtm   At 
Cii.264). 


pRMCiiU  (be  {nndulcDt  giunlluu'  who  hid  itiipped  bim  oi 
hii  pttHmoDy.  Is  praqxct  ol  luch  a  IcskI  contot,  be  cnuld 
bcve  louod  do  belter  iHy  thia  lueus.  That  tbe  young 
DenuBtheDci  actiull/  moned  to  bJi  iJd  b  beyond  reuoa- 
ible  doubt.  But  tbe  pKudo-PluIucb  cmbdluha  tbe  itoiy 
illcr  bii  fubioD.  He  nyi  that  DemcatbeDes,  on  coming  of  tge, 
took  Isieui  into  bu  boiue.  uid  studied  vilb  bim  for  four  yevg 
— paying  him  tbe  lum  of  10,000  diachmaa  (about  £400),  on 
coDdilion  that  Isaeua  ahould  withdcav  from  a  scbool  of  rbetoric' 
■rhich  he  bad  opened,  and  devote  himself  wholly  to  hii  new  pupil. 
The  real  Plutvch  givn  ui  a  more  ubei  and  a  mon  pndiable 
Tenion.  He  limply  states  thai  I>cmoithenes  "  employed  Isaeus 
as  his  master  in  rbetoric,  though  Isocrales  vas  then  teaching, 
either  (as  some  say)  because  he  could  -not  pay  Isocratea  tbe 
prescribed  fee  of  ten  minaCj  or  because  be  preferred  the  style 
of  Isaeus  for  his  purpose,  as  being  nfprffujdhd  astuU"  {tpaariifitait 
lol  TawSoTor).  It  may  be  observed  that,  eicepl  by  the  pseudo- 
fluLarch,  a  school  of  Isaeus  is  not  tneotianed, — for  •  aotke  Id 
Plutarch  need  mean  do  more  than  th«l  be  bad  vriltCD  ■  leM- 
book.  or  that  his  speeches  were  read  la  scboob;  >  Doi  li  uiy  otbec 
pupil  named.  As  to  Demoatbenes,  his  own  ipeecbc*  ■gdoit 
Aphobus  and  Onetor  (]<i]-36i  i.e.)  sJord  tbe  ben  pouibie  gauge 
of  the  sense  and  tbe  meaiure  is  wbkhbetrtt  (be  disdpte  of 
lueus;  tbe  inlercoune  between  them  cao  icarccly  have  bees 
either  very  dose  or  vety  long.  Tbe  date  at  wbich  Isaeui  died 
in  only  be  coDjeclured  Iram  bis  work;  it  may  be  placed  about 


3  JO  !.■ 


Creek  fittntuR.   He 


ihe  gilts  dlstlnnivc  at  Lyitas  wi 

with  thai  Diajterly  att  which  receivci 
DciziDftthenea.  H«.  then,  ue  the  H 
place  of  iHnu  muA  be  detemdned 


theit 


; fused  int^perfect 

'  We  'muiTmiLte-rfil 
in  to  tJemDethcoes. 

{rO  and  mode  of  putting 
words,  dicti0%,  Lyti««  and 
,  pure,  simple,  concise  !»»>l 
I  (!*»«•),  and  both  o 


kg  words  together, 
■tniun^  umeicnce.  Lyiias  threw 
tier  pcnodic  style,  with  its  wooden 

...- — —., ,  . — jd  01  antitbesii  always  to  avcdd  ■ 

rigid  effect!  but,  on  Che  whole,  his  style  iscuy.Seuble  sad  viriousi 
above  all,  its  subtle  art  usually  succeeds  In  appearing  natural. 
Now  this  is  just  what  tbe  art  of  Isaeosdoei  not  acj^en.  Whhlesi 
love  of  antithesis  than  Lyslas,  and  inch  a  diction  alnaat  ^ually 
.   ._!  -'  -  ',n>  he  yec  habttually  conveys  the  imprsMJon  of  eoasdous 


jre  and  plaint  be  yec  habuually  conveys  the  fmprcaion  ofcoudDus 

td  eoalldent  art.    Hence  he  la  least  dlective  En  adaptiag  his  style 

I0  those  chSTacten  in  which  Lysias  peculiarly  caecUedr— the  in- 

Eiuaoi  youth,  the  homely  and  peace>]Dving  ciliiea.  On  the  other 
nd,  his  BHce  open  and  vigorous  arc  does  not  Intcffere  with  his 
moni  penuadvmes  where  there  li  scope  for  reasoned  TemonilnDce, 
for  keen  argument  or  for  powerful  denuociatioiL  Passing  from  the 
formal  to  the  ml  ilde  of  his  work,  from  dictnn  and  compOHlion  to 
the  InatmeoC  of  lubject.matter,  we  lind  the  divervence  wider  still. 
LyvaS  usually  adheres  to  a  tlmr^U  iiuirAfM  AiiAvnn — Mnwm 
narrative,  proof,  epikgue.  Is 
narrative  with  the  prpoT-  He  .1 
In  adapting  his  manilold  lai^icj 


nd"'sI!3'C(i« 


sketchy  proof;  Iuj 


>  Pluc.  Di  gfar.  Al)m.  p.  ]So  c,  where  he  mentiona  n*i  1n- 
l>4fiit   ■■!  'ImMrrat   lat   'Iiafan   among  n^  fr  Tslt  (X^Xsit  r* 

'  Here  be  was  probably  Influenced  by  the  teaching  of  Ifocntes, 

ritb  a  claim  10  property  ((ntwsaU),  aflards  perhaps  the  cariieit 

■ample    ol    namtlve    and    ynBt   ih«-    ' ^..<:- 

: : ...J  ..jp,  ,j„  ^4n•„  aad 


n  had  kept  Ih 


S^WilUamJoKs  wen  tenatfa.  iMeos  lay*  elos*  liegg  to  the  aadec 

Such  IS  the  gtatrai  i^tlan  d  Isaeus  Co  Lynas.  What,  we  mtnt 
neat  ask,  is  de  relation  ef  lnwu*  Co  DenHwtbcDB  t  The  Greek 
critic  who  had  so  canf  uUy  iliidied  boch  anchors  stale*  hisown  view 
in  broad  terras  when  he  declares  that  "  Che  power  of  Demosthenes 
took  ics  seeds  and  Its  baiiuiii«s  from  Isaeus  (Dion.  Halic  /juw, 
M).  A  doaer  uamlnaiwn  wiQ  show  chat  within  certain  limits  the 
sucenent  may  be  allowed.  Attic  prose  expremian  had  been  con- 
tinuously developed  as  an  acti  the  tnie  link  beiwon  Isaeus  and 
Demosthenes  is  technical,  depending  on  ifacir  continuity.     Iseus 

DeiDoMbene*  had  KM  failed  to  ptoGl  by  these.  The  umpciilit*  of 
I>einoMhenc*  resemUea  that  of  [bcui  in  bknding  terse  and  vigorous 
Deriodswith  oossiges  of  more  laa  and  fluent  ease,  as  weU  a>  10  that 
which  la  given  by  rhetorical  quation  and  siniilar 


of  "  narrative  "  and  "  proof  being  shifted  and  interwoven  according 
to  cuoimscancea,  DenosUKOes  haa  deuly  been  iniinicted  by  Che 
enraple  of  Isaeus.  Still  mon  plsinly  and  strikingly  is  this  so  in 
regard  Co  the  elaboration  of  aysteraa^  proof:  here  Demoachenes 
invices  ^rect  and  ckw  comparisoo  with  laeui  by  bis  method  of 
drawing  out  a  chain  of  airiunenta,  or  enfofCun  a  proportion  by 
scrict  leral  argument.'  And,  more  eeaerally,  Demonbenes  is  the 
pupa  of  Imeus,  thoufa  bera  Ibe  pupil  became  even  greater  Chan  Che 
maater,  in  that  faculty  of  grappling  with  an  advenary's  case  point 
by  point,  b  thai  apuiuda  for  dose  and  atrenuoua  confiia  whch  is 
Uwmul  by  tbe  words  Ivfc,  towrdnai.' 

The  paeudo-Plutarch,  in  his  bfe  of  traens,  mentions  mn  AH  ct 
JUHstk  and  ■xtyfour  speeches,  of  which  fifty  were  accounted 
genuine.  FnnapaiaageDlPhatiusltappesrschacai  lessi'ihe  fifty 
•peccbes  el  tacognised  authenticity  wf~  «»-■  ■•  i».  ..  .  ~  a.- 
Only  ehrvan,  with  a  large  part  of  a  n 
but  Ibe  titles  of  forty-two*  otheis  1 — 
[itlia  of  the  lose  speeches  co 


— ,_., ,  ,-,, __oitc&im  to  the p 

_  -  — e;  (s)  *TI^ — action  hnwght  against  a  surety  whose 
prindpal  bsd  made  default:  0)  ArrviBata  fas  -  raj>si^^l  a 
qiedal  pka  1  {7)  Mvii — appeal  froin  one  jutiidictioa  loanotber. 

Eleven  al  the  twelve  eiiant  qieeches  belong  to  clsH  (!}.  the 
rAwugf.  or  claims  to  an  inheritance.  This  wss  pnibably  tbe  branch 
of  pricti™  in  »2|JS^  '"??  ''"ly™  '"•  ""••  important  and  most 
class  of  speeches  would  therefore  stand  first  in  the  nunuictipt  aOtc- 
tions  c^  his  writing  Tbe  case  d  Antiphoo  is  parallel:  his  qieechea 
In  caaea  of  homicide  (^^u^  wen  those  on  which  his  reputacioa 
mainly  depended,  and  stood  firat  in  Che  manuscripts,  liieir  »- 
cIii^Tve  prewTvntiofii  like  that  of  the  speeches  made  by  Isaeus  in 
wir  M.  -,  1.  till.-  ;  iiiL-iiils  .10  accident  of  manuscript  Uaditun.  but 
p37-ii  il.'.  [I,.-  1.  -  ill  ill  il.i-  writer's  special  presrire. 

d..,..i-  i.i  .,11 .-!.,!.  .  h.r-  ..-.ii,!!  are  connected  with  legal  proceedings 

>..,.,  ,, r   .  i    .....  k     .   .  1  ...r.        ThM,  msb  h.  ..I.-^A^  Tl....  r.k.  .._^ 


tiizWn«a.  Hereche    tntbymeme    oicsosarhetDTicalsyUogisoiwiih 
one  premiss  suppressed  UvlMm.Juy,  vi,  449);  "  rpicheireme."  such 
a  syllogism  stated  in  full.    Cf.  K.  Volknann,  JUrlori*  drr  Grttclm 
■ad  FiMtr,  1S7].  pp,  ru  f. 
■  Cleon's  speech  m  Thuc  iil.  37.  3EI.  works  out  this  image  with 


le Kfce;  iJithin"a 


!«  OoMrr,  vijI.  L  » ;  iL  jot 
ords  of  ITiDtius  [cod.  a6j),  n*ti»  ..  _  ..  ..^ 
--.---.-. —  -.  y  cnaMwa^ai  piiav,  might  be  so  rendered  as 
imply  that,  beside*  theae  bfty.  others  also  were  enanl.  See  A 
Oral.  iL  311,  note  I.  ■  Forty-four  an  given  in  Thalheim'si 

■  Tbe  second  of  nur  qiceches  (the  MenccieanI  was  discovered  in  1 
Lihnryiu  17S5,  and  was  edited  in  that  yearhyXyrwhi 


Inediti. 


__?oX''d. 

I'which  really  belong'  to  the  "ewTirf  Oni'  iiT  ii~f{,  tii" 
rfgiM  .  .  .  ^v^barfi],  and  this  atiangemefit  Is  Miowtd 
ilatiim  of  liaeu*  by  Sir  William  Jooes,  Co  whom  our  lecond 
I*,  of  course,  then  dm)  unknown.  In  Oration  i.  all  that 
t  words  M  aviarvra  in  I  u  was  first  published  ia  ttia 
em  a  Hi!  in  cbs  Ambnau  Library  at  U  ilaa. . 


862 


ISAIAH 


II.  Aaicusfor  Paht  Witness  (lUm.  ^«6e|i«pr«piAr). 
I.  Or.  u.,  Menecles.  354  b.c. 

a.  Or.  iiL,  Pyrrhus.  D^teuncerUtn,  but  comparatively  Ute. 
3.0r.  vi.,  Philoctemon.   364-363  b.c. 

III.  ildMm  to  Com^  the  Discharge  of  a  Suretyship  (fnr««t  Uc«). 

Or.  v.»  Dicaeogeiies.  390  B.C. 

IV.  Indictment  of  a  Guardian  for  Maltreatment  of  a  Ward  {dmorryMm. 

Or.  xL,  Hagiuas.  359  B.C. 

V.  Appeal  from  Arbitration  to  a  Dicastery  (l^wu). 

Or.  zii..  For  Euphiletus.  (Incomplete.)    Date  uncerUtn. 

The  speeches  01  Isaeus  sup^y  valuable  illustrations  to  the  early 
history  of  testamentary  law.  They  show  us  the  faculty  of  adoption, 
still,  indeed,  associated  with  the  religious  motive  in  which  it 
orinnated,  as  a  mode  of  securins  that  the  sacred  rites  of  the  family, 
sh^  continue  to  be  discharged  by  one  who  can  call  himself  the  son 
of  the  deceased.  But  practically  the  dvil  aspect  of  adoption  is,  for 
the  Athenian  citizen,  predominant  over  the  religious;  he  adopts  a 
son  in  order  to  bestow  property  on  a  person  to  whom  he  wishes  to 
bequeath  it.  The  Athenian  system,  as  mterpreted  by  Isaeus,  is  thus 
intermediate,  at  least  in  spint,  between  the  purely  religious  sund- 

Eint  of  the  Hindu  and  the  maturcr  form  which  Roman  testamentary 
9  had  reached  before  the  time  of  Cicero.^  As  to  the  form  of  the 
speeches,  it  b  remarkable  for  its  variety.  There  are  three  which, 
taken  together,  may  be  considered  as  best  representing  the  diversity 
and  ranse  of  their  author's  power.  The  fifth,  with  its  simple  but 
livdy  diction,  its  graceful  and  persuasive  narrative,  recalls  the 
qualities  of  Lysias.  The  deventh,  with  its  sustained  and  impetuous 
power,  has  no  slight  resemblance  to  the  manner  of  Demosthenes. 
The  eighth  is,  of  all,  the  most  characteristic,  alike  in  narrative  and 
in  argument.  Isaeus  is  here  seen  at  his  best.  No  reader  who  is 
interested  in  the  social  life  of  andent  Greece  need  find  Isaeus  dull. 
If  the  glimpses  of  Gredc  society  which  he  gives  us  are  seldom  so 
gay  and  picturesque  as  those  which  eidiven  the  pages  of  Lysias,  they 
are  certainly  not  less  suggestive.  Here,  where  the*  innermost  rela- 
tions and  central  interests  of  the  family  are  in  question,  we  touch 
the  springs  of  social  life;  we  are  not  merely  presented  with  scenic 
detaiu  of  dress  and  furniture,  but  are  enabled  in  no  small  degree  to 
conceive  the  feelings  of  the  actors. 

The  best  manuscript  of  Isaeus  is  in  the  British  Museum, — Crippsi- 
anus  A  (  «  Bumeianus95. 13th  century),which  contains  also  Antipbon, 
Andodaes,  Lycumis  and  Dinarchus.  The  next  best  is  Bckker's 
Laurentianus  B  (Florence),  of  the  15th  ccntuiy.  Besides  these,  he 
used  Marcianus  L  (Venice),  saec.  14,  Vratislaviensls  Z  saec.  14'  and 
two  very  inferior  MSS.  Ambrosianus  A.  90,  P  (which  he  dismissed 
after  Chr.  i.),  and  Ambrosianus  D.  42,  Q  (which  contains  only  Or. 
i.,  iL).  Schdmann,  in  his  edition  of  1 831 ,  generally  followed  Bckker*s 
text ;  he  had  no  fresh  apparatus  beyond  a  collation  of  a  Paris  MS. 
R  in  part  of  Or.  L:  but  he  had  uited  the  Aldine  more  carefully. 
Baiter  and  Sauppe  (1850)  had  a  new  collation  of  A,  and  also  used  a 
collation  of  Burneianus  96,  M,  given  by  Dobson  in  vol.  iv.  of  his 
edttioa  (1828).  C.  Scheibe  (Tcubner,  i860)  made  it  his  especial 
aim  to  complete  the  work  of  his  predecessors  by  restoring  the  correct 
Attic  forms  of  words;  thus  (e.f.)  he  gives  ^hn^«  for  A»rY(a,  ikhtitp  for 
MUiur,  and  the  like, — following  the  consent  oC  the  MSS.,  however, 
in  such  forms  as  the  accusative  of  proper  names  in  -^v  rather  than  •«, 
or  (e.g.)  the  future  ^ar'^m$iat  rather  tnan  ^upovfiai,  &c,  and  on  such 
doubtful  points  as  ^^r«pcs  instep  of  ^pAropct,  or  EO^^om  instead  of 
BX«itfUas. 

Editions. — Editio  princeps  (Aldus,  Venice,  1513);  in  Oratores 
AUici,  by  I.  Bekker  (1823-1828);  W.  S.  Dobson  (1828):  J.  G. 
Baiter  and  Hermann  Sauppe  (1850) ;  separately,  by  G.  K.  Schfimann, 
with  commentary  (1831):  C.  Scheibe  (i860)  (Tcubner  series,  new 
ed.  by  T.  Thalheim,  1903);  H.  Buerroann  (1883);  W.  Wyse  (1904). 
EnKhsh  translation  by  Sir  VVUliam  Jones,  1779. 

(jn  Isaeus  generally  see  Wysc's  edition;  K.  C.  Jebb,  Attic  Orators; 
F.  Blass.  Die  attische  Beredsamkeit  (2nd  ed.,  X887-1893);  and  L. 
Moy,  ^ude  sur  les  plaidoyers  d'Isie  (1876).  (R.  C.  J.) 

ISAIAH.  L  Life  and  Period. — Isaiah  is  the  name  of  the 
greatest,  and  both  in  life  and  in  death  the  most  influential  of  the 
Old  Testament  prophets.  We  do  not  forget  Jeremiah,  but 
Jeremiah's  literary  and  religious  influence  is  secondary  compared 
with  that  of  Isaidi.  Unfortunately  we  are  reduced  to  inference 
itnd  conjecture  with  regard  both  to  his  life  and  to  the  extent  of 
hb  literary  activity.  In  the  heading  (i.  x)  of  what  we  may  call 
the  occasional  prophecies  of  Isaiah  (s.e.  those  which  were  called 
forth  by  passing  events),  the  author  is  caUcd  "  the  son  of  Amoz" 
and  Rabbinical  legend  identifies  thb  Amoz  with  a  brother  of 
Amaziah,  king  of  Judah;  but  thb  b  evidently  based  on  a  mere 
etymological  fancy.  We  know  from  his  works  that  (unlike 
Jeremiah)  he  was  married  (viii.  3),  and  that  he  had  at  least  two 

'  Cf..  Maine's  Ancient  Law,  ch.  vi.,  and  the  Tagore  Law  Lectures 
(1870)  by  Herbert  Cowell,  lect.  bL,  "  On  the  Hite  of  Adoption." 
pp.  ao8  I. 

'  The  date  of  L  and  Z  b  given  as  the  mA  of  the  istjh  century  in 
the  Introduction  to  Wyse's  edition. 
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aons,  whose  names  he  reguxied  as,  tofecher  witk 
symbolic  by  divine  appointment  of  oertAia 
religious  truths — Isaiah  (Yesha'-yihll),  meaning 
Yahweh";  Shear-Ylshflb,  "a  remnaat  shall 
Maher-shdal-hash-baz,  "swift  (aiwiftly  oometli)  ipoil, 
(^Medily  oometh)  prey  "  (vSL  3,  viiL  3,  4,  x8).    He  Eved  s: 
Jerusalem,  perhaps  in  the  "  middk  "  or  "  lower  city  **  (3  Kicp 
zx.  4),  ezerdsed  at  one  time  great  fnfhifnrr  at  com  i&iz 
SBvii.),  and  could  venture  to  address  a  king  nnhiddm  (vs.  4 
and  utter  the  most  unpleasant  truths,  nnawiilrrt,  in  tbe  rbi-y' 
fashion.    Presumably  therefore  his  sodal  tank  was  far  ahr«? 
that  of  Amos  and  Mkah;  certainly  the  high  degree  of  ihetor. .. 
skill  displayed  in  his  disoourses  implies  a  hmg  oooae  of  Cm", 
discipline,  not  improbably  in  the  school  of  some  older  pro^r 
(Amos  vii.  14  suggests  that  "  sdiools  "  or  cnrnpomrs  **  of  tif 
prophets"  existed  in  the  soathem  kingdom).    We  know  bi 
little  of  Isaiah's  predecessois  and  modeb  in  the  ptophctk  ar.   - 
were  fanaticism  to  ezdude  tbe  elemmf  of  hnxnan  pfcparaiiri' 
but  certainly  even  the  acknowledged  prophctics  ci  Isuah  ir. 
much  more  the  disputed  ones)  could  no  more  have  cone  ~- . 
existence  suddenly  and  without  warning  than  the  nastcxTLf  .- 
of  Shakespeare.    In  the  more  recent  commentazies  (e^.  air%:i*  ? 
Prophecies  of  Isaiah,  IL  318)  lists  are  generally  given  of  the  pc-  -  i 
of  contact  both  in  phraseology  and  in  ideas  bet 
the  prophets  nearly  contemporary  with  him. 
be  studied  by  himself. 

The  same  heading  already  icfetieJ  to 
traditional  information  as  to  the  period  duziag  which  Is£-ti 
prophesied;  it  refers  to  Uzziah,  Jotham,  Ahax  and  Hesei.^*- 
as  the  contemporary  kings.  It  is,  however,  to  say  the  i^-'. 
doubtful  whether  any  of  the  extant  prophecies  axe  as  earfy  ss  '!^r 
reign  of  Uzziah.  Exegesis,  the  only  safe  basis  of  cziticisa  *:r 
the  prophetic  literature,  is  unfavourable  to  the  view  that  ct 
chap.  i.  belong  to  the  reign  of  this  king,  and  we  most  thcri'.'. 
regard  it  as  most  probable  that  the  heading  in  i.  x  is  (&t  tr  -* 
of  the  Psalms)  the  work  of  one  or  more  of  the  Sfiphez&r  ' 
students  and  editois  of  Scripture)  in  post-exilic  times,  apparrr- 
the  same  writer  (or  company  of  writers)  «iio  prefixed  the  ha  i 
of  Hosea  and  Micah,  and  peiluips  of  some  of  tbe  other  b. 
Chronological  study  had  already  begun  in  his  time.  B^ 
would  be  a  bold  man  who  would  profess  to  give  tmstwocthj  . . 
either  for  the  kings  of  Israel  or  for  the  prophetic  wiitets. 
Bible,  Old  Testament,  Chronology;  the  articie  **  Ouoqc..-. 
in  the  Encyclopaedia  BiUica;  and  cf.  H.  P.  Smxthi,  OCd  Z 
meni  History,  Edin.,  1903,  p.  302,  note  3.) 

II.  Chronciogical  Arrangement,  how  far  ^onAfe. — Let  cs 
briefly  sketch  the  progress  of  Isaiah's  propheqrinc  on  the  ^: 
of  philological  exegesis,  and  a  comparison  of  the  sound  tc<w 
the  study  of  the  inscriptions.    If  our  results  are  lapcxiec-  .- 
liable  to  correction,  that  is  only  to  be  expected  in  the  p^ 
position  of  the  historical  study  of  the  Bible.    Chapi.  vi.  * . 
describes  a  vision  of  Isaiah  "  in  the  death-year  of  King  Us 
(740  or  734  B.C.?)  may  possibly  have  arisen  oat  of  notes pc:  '^ 
in  the  reign  of  Jotham;  but  for  several  reasons  it  b  c  ■ 
acceptable  view  that,  in  its  present  form,  thb  striking  c^ 
is  earlier  than  the  reign  of  Ahaz.    It  seems,  in  short,  tu  ': . 
originally  formed  the  preface  to  the  small  gnnip  ed  proc- 
which  now  follows  it,  viz.  viL  L-ix.  7.    Tbe  poitioBs  wl^^t  r. 
represent  discourses  of  Jotham's  reign  are  diap.  ii.  sad  cts^  j- 
-X.  4 — stem  denunciations  which  remind  la  somewhat  of  .^r 
But  the  allusions  in  tbe  greater  part  of  chaps.  n.-T. 
to  no  period  so  closely  as  the  reign  of  Ahaz,  and  the 
applies  still  more  self -evidently  to  viL  x-ix.  7.*  Chap.  rv-:.  . 
ought  undoubtedly  to  be  read  in  immediate  connexion  with  -'~ 
vii. ;  it  presupposes  the  alliance  of  Syria  and  ootthem  I  - 
whose  destruction  it  predicts,  thought  opening  a  door  cf  r 
for  a  remnant  of  Israel.    The  fatal  siege  of  Samaria  (724-r  • ' ' 
seems  to  have  given  occasion  to  chap.  xxviiL;  but  the 
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'  On  the  question  of  the  Isaianic  oriaio  of  t 
and  the  companion  passage,  n.  i-8,  see  Cheyoe 
Isaiah,  1895,  pp.  44. 45  and  63-66.   Cf.,  however,  J 
L-zxziz."  lu  Cambridge  Bibie, 
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ptophedes  (chaps.  zziz.-zzxiii.)  point  in  the  main  to  Sennacherib's 
invasion,  701  B.C.,  which  evidently  stirred  Isaiah's  deepest 
feelings  and  was  the  occasion  of  some  of  his  greatest  prophecies. 
It  is,  however,  the  vengeance  taken  by  Sargon  upon  Ashdod  (711) 
which  seems  to  be  preserved  in  chap.  xx.,and  the  striking  little 
prophecy  in  zzi.  i-xo,  sometimes  referred  of  late  to  a  supposed 
invasion  of  Judah  by  Sargon,  rather  belongs  to  some  one  of  the 
many  pr(^hetic  personages  who  wrote,  but  did  not  speak  like 
the  greater  prophets,  during  and  after  the  EJdle.  It  is  also  an 
opinion  largely  held  that  the  prophetic  epUogue  in  zvi.  13,  14, 
was  attached  by  Isaiah  to  an  oracle  on  archaic  style  by  another 
prophet  (Isaiah's  hand  has,  however,  been  traced  by  some  in 
zvi.  4^,  5).  In  fact  no  progress  can  be  expected  in  ttus  accurate 
study  of  the  prophets  until  the  editorial  activity  both  of  the  great 
prophets  theiaiselvcs  and  of  their  more  reflective  and  studious 
successors  is  fully  recognized. 

Thus  there  were  two  great  political  events  (the  Syro-Israelitish 
invasion  under  Ahaz,  and  the  great  Assyrian  invasion  of  Sen- 
nacherib) which  called  forth  the  spiritual  and  oratorical  faculties 
of  our  prophet,  and  quickened  his  faculty  of  insight  into  the 
future.  The  Sennachnib  prophecies  must  be  taken  in  connexion 
with  the  historical  appendix,  chaps.  zxxvi.-zxxix.  The  beauty 
and  indsiveness  of  the  poetic  prophecy  in  xzzvii.  31-33  have, 
by  some  oitics,  been  regarded  as  evidence  for  its  authenticity. 
This,  however,  is,  on  critical  grounds,  most  questionable. 

A  special  reference  seems  needed  at  this  point  to  the  oracle 
on  Egypt,  chap.  xix.  The  comparative  feebleness  of  the  style  has 
led  to  the  conjecture  that,  even  if  the  basis  oi  the  prophecy  be 
Isaianic,  yet  in  its  present  form  it  must  have  undergone  the 
manipulation  of  a  scribe.  More  probably,  however,  it  belong  to 
the  early  Persian  period.  It  should  be  added  that  the  Isaianic 
origin  of  the  appendix  in  xix.  18-34  is>  it  possible,  even  more 
doubtful,  because  of  the  precise,  circumstantial  details  of  the 
prophecy  which  are  not  like  Isaiah's  work.  It  is  plausible  to 
regard  v.  z8  as  a  fictitious  prophecy  in  the  interests  of  Onias,  the 
founder  of  the  rival  Egyptian  temple  to  Yahwch  at  Leontopolis 
in  the  name  of  Heliopolis  (Joscphus,  Ant.  xii.  9,  7). 

III.  Disintegraiiott  Theories. — We  must  now  enter  more  fully 
into  the  question  whether  the  whole  of  the  so<alled  Book  of 
Isaiah  was  really  written  by  that  prophet.  The  question  relates, 
at  aiiy  rate,  to  xiii.-xiv.  33,  xxi.  z-xo,  xxiv.-xxvii.,  xxxiv.,  xxxv. 
and  xl.-lxvi.  The  father  of  the  controversy  may  be  said  to  be  the 
Jeihish  rabbi,  Aben  Ezra,  who  died  a,d.  1x67.  We  need  not, 
however,  spend  much  time  on  the  well-worn  but  incondusive 
arguments  of  the  older  critics.  The  existence  of  a  tradition  in 
the  last  three  centuries  before  Christ  as  to  the  authorship  of 
any  book  is  (to  those  acquainted  with  the  habits  of  thought  of 
that  age)  of  but  little  critical  moment;  the  Sdpherim,  i.e. 
students  of  Scripture  in  those  times  were  simply  anxious  for  the 
authority  of  the  Scriptures,  not  for  the  ascertainment  of  their 
precise  historical  origin.  It  was  of  the  utmost  importance  to 
declare  that  (espedally)  Isaiah  xl.-lxvi.  was  a  prophetic  work 
of  the  highest  order;  this  was  reason  sufficient  (apart  from  any 
presumed  phraseological  affinities  in  xl.-lxvi.)  for  ascribing  them 
to  the  royal  prophet  Isaiah.  When  the  view  had  once  obtained 
currency,  it  would  naturally  become  a  tradition.  The  question  of 
the  Isaianic  or  non-Isaianic  origin  of  the  disputed  prophedes 
(especially  xl.-lxvi.)  must  be  dedded  on  grounds  of  exegesis 
alone.  It  matters  little,  therefore,  when  the  older  critics  appeal 
to  Ezra  L  3  (interpreted  by  Josephus,  Ant.  xi.  x,  x-s),  to  the 
Scptuagint  version  of  the  book  (produced  between  360  and  130 
B.c.)i  in  which  the  disputed  prophedes  are  already  found,  and 
to  the  Greek  translation  of  the  Wisdom  of  Jesus,  the  son  of  Sirach, 
which  distinctly  refers  to  Isaiah  as  the  comforter  of  those  that 
mourned  in  Zion  (Ecdes.  xlviii.  34,  35) 

The  fault  of  the  controversialists  on  both  sides  has  been  that 
each  party  has  only  seen  "  one  side  of  the  shield."  It  will  be 
admitted  by  philological  students  that  the  cxegetical  data 
supplied  by  (at  any  rate)  Isa.  xl.-lxvi.  arc  conflicting,  and  there- 
fore susceptible  of  no  simple  solution.  This  remark  applies, 
it  is  true,  chiefly  to  the  portion  which  begins  at  lii.  13.  The 
earlier  part  ol  Isi.  zL-lzvi.  admits  of  a  perfectly  consistent 


interpretation  from  first  to  lastT^  There  is  nothing  in  it|Lo  indicate 
that  the  author's  standing-pbint  is  earlier  than  the  Babylonian 
captivity.  His  object  is  (as  most  scholars,  probably,  believe)  to 
warn,  stimulate  or  console  the  captive  Jews,  some  full  believers, 
some  semi-believers,  some  unbelievers  or  idolaters.  The  devdop- 
ment  of  the  prophet's  message  is  full  of  contrasts  and  surprises: 
the  vanity  of  the  idol-gods  and  the  omnipotence  of  Israel's 
helper,  the  sinfulness  and  infirmity  of  Israd  and  her.high  spiritual 
destiny,  and  the  sdection  (so  offensive  to  patriotic  Jews,  xlv. 
9,  10)  of  the  heathen  Cyrus  as  the  instrument  of  Yahweh's 
purposes,  as  in  fact  his  Messiah  or  Anointed  One  (xlv.  x),  are 
brought  successivdy  before  us.  Hence  the  semi-dramatic  char- 
acter of  the  style.  Already  in  the  opening  passage  mysterious 
voices  are  heard  crying,  "  Comfort  ye,  coinfort  ye  my  people  "; 
the  plural  indicates  that  there  were  other  prophets  among  the 
exiles  besides  the  author  of  Isa.  zl.-xlviii.  Then  the  Jews  and 
the  Asiatic  nations  in  general  are  introduced  trembling  at  the 
imminent  downfall  of  the  Babylonian  empire.  The  former  are 
reasoned  with  and  exhorted  to  believe;  the  latter  are  contemptu- 
ously silenced  by  an  exhibition  of  the  futility  of  their  religion. 
Then  another  mysterious  form  appears  on  the  scene,  bearing  the 
honourable  title  of  "  Servant  of  Yahweh,"  through  whom  God's 
gradous  purposes  for  Israel  and  the  world  are  to  be  realized. 
The  cycle  of  poetic  passages  on  the  character  and  work  of  this 
"  Servant,"  or  commissioned  agent  of  the  Most  High,  may  have 
formed  originally  a  separate  collation  which  was  somewhat  later 
inserted  in  the  Prophecy  of  Restoration  (f.e.  chaps,  xl.-xlviii.,  and 
its  appendix  cha|».  xlix.-lv.). 

The  new  section  which  begins  at  chap.  xlix.  is  written  in  much 
the  same  delightfully  flowing  style.  We  are  still  among  the 
exiles  at  the  dose  of  the  captivity,  or,  as  others  think,  amidst  a 
poor  community  in  Jerusalem,  whose  members  have  now  been 
dispeised  among  the  Gentiles.  The  latter  view  is  not  so  strange 
as  it  may  at  first  appear,  for  the  new  book  has  this  peculiarity, 
that  Babylon  and  Cyrus  are  not  mentioned  in  it  at  aU.  [True, 
there  was  not  so  much  said  about  Babylon  as  we  should  have 
expected  even  in  the  first  book;  the  paucity  of  references  to 
the  local  characteristics  of  Babylonia  is  in  fact  one  of  the  negative 
arguments  urged  by  older  scholars  in  favour  of  the  Isaianic 
origin  of  the  prophecy.]  Israel  himself,  with  all  his  inconsistent 
qualities,  becomes  the  absorbing  subject  of  the  prophet's  medita- 
tions,. The  section  opens  with  a  soliloquy  of  the  "  Servant  of 
Yahweh,"  which  leads  on  to  a  glorious  comforting  discourse, 
"  Can  a  woman  forget  her  sucking  child,"  Bcc.  (xlix.  x,  comp. 
li.  Z3,  13).  Then  his  tone  rises,  Jerusalem  can  and  must  be 
redeemed;  he  even  seems  to  see  the  great  divine  act  in  process 
of  accomplishment.  Is  it  possible,  one  cannot  help  asking,  that 
the  abrupt  description  of  the  strange  fortunes  of  the  *'  Servant  " 
—by  this  time  entirely  personalized^was  written  to  follow 
chap.  lii.  I-X3? 

The  whole  difficulty  seems  to  arise  from  the  long  prevalent 
assumption  that  chaps.  xl.-lxvi.  form  a  whole  in  themsdves. 
Natural  as  the  feeling  against  disintegration  may  be,  the  diffi- 
culties in  the  way  of  admitting  the  unity  of  chaps.  xl.-lxvi. 
are  insurmountable.  Even  if,  by  a  bold  assumption,  we  grant 
the  unity  of  authorship,  it  is  plain  upon  the  face  of  it  that 
the  chapters  in  question  cannot  have  been  composed  at  the 
same  time  or  under  the  same  drcumstances;  literary  and 
artistic  unity  is  wholly  wanting.  But  once  admit  (as  it  is  only 
reasonable  to  do)  the  extension  of  Jewish  editorial  activity  to 
the  prophetic  books  and  all  becomes  dear.  The  record  before 
us  gives  no  information  as  to  its  origin.  It  is  without  a  heading, 
and  by  its  abrupt  transitions,  and  honestly  preserved  variations 
of  style,  invites  us  to  such  a  theory  as  we  are  now  indicating. 
It  b  only  the  inveterate  habit  of  reading  Isa.  xlix.-bcvi.  as  a  part 
of  a  work  relating  to  the  dose  of  the  Exile  that  prevents  us  from 
seeing  how  inconsistent  are  the  tone  and  details  with  this  pre- 
supposition. 

Tne  present  article  in  its  original  form  introduced  here  a  survey 
of  the  portions  of  Isa.  xl.-lxvi.  which  were  plainly  of  Palestinian 
origin.  It  is  nccdlcM  to  reproduce  thb  here,  because  the  information 
is  now  readily  accessible  elsewhere;  in  1881  there  was  an  originality 
in  this  survey,  which  gave  promise  of  a  still  more  radical  treatment 
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iniSfi.  SceiluCheync, JmutOiurMrJTRi^m.Iulyaix 
I«9I;  /lUitA  M  fioot  s/  luiai  (1895],  tthich  llx)  point  .. 
like  Sude'i  GUcfabktt  in  Ccnnuy,  10  ■  baldn  criDdim  of  iBiah. 

IV.  Nen-luiemt  Btmaiti.im  Chapi.  (.-itcBi.— We  li»ve  uid 
nothing  hilhoto,  norpE  by  way  ol  illuiioa,  ol  tbe  diiputed 
propbcdes  acHtleitd  up  and  dova  the  £nt  ball  oE  tlw  book  of 
laaUlL  Tinft  is  only  one  of  liisc  piopbcdcs  wbich  may,  wtlh 
any  degm  of  appaient  plaiuibility,  be  icfened  to  tlie  age  of 
Iniah,  and  that  is  chaps,  iidv.-iivii.  The  gniuids  ait  (1)  tlul 
■ccsniiiig  to  uv.  6  tbe  autlior  dwells  on  Uount  Zion;  (>}  that 
Moab  i>  lefericd  to  ai  an  enemy  (uv.  10);  and  0)  that  at  Ibe 
close  of  ihc  prophecy,  Assyria  and  Egypt  aie  ^ipaienily  men  tioned 
■1  tbe  piindpal  foes  c^  lamel  (nvii.  u,  ij).  A  caieful  and 
Ibonxich  exegesis  will  show  the  boUosmeu  of  this  justification. 
The  tone  and  spirit  of  Che  prophecy  ai  a  whcJe  pnnt  to  the  same 
Ute  apocalyptic  period  to  which  chap.  miv.  and  the  book  of 
Jod;  and  also  the  last  chapter  (esped^y)  of  the  book  of 
Zechaiiah,  may  nnhesitatin^y  be  nfcntd. 

A  woid  oc  two  may  perhaps  be  eipccted  on  lu.  dii.,  dv.  and 
nxiv.,  tov.  These  two  ondcs  agree  in  the  elabantenes 
of  their  docHpiion  of  the  fearful  file  of  the  enemies  of  Yahweh 
(Babylon  and  Edom  are  meiely  reprcsentativei  of  a  class),  and 
also  in  their  view  of  the  deliverance  and  restoration  of  Israel 
as  an  epoch  lor  the  whole  human  race.  There  is  also  an  unre- 
lieved sternness,  •hich  paina  us  by  its  contrast  with  Isa.  iL-bivi. 
{except  those  pissagis  ol  this  portion  which  are  probably  Dot 
homogeneous  with  tbe  bulk  of  the  prophecy).  They  have  >!n 
affinities  with  Jer.  L  H.,  >  prophecy  (aa  most  now  agree)  ol  post- 
There  is  only  one  paauge  which  leems  in  lome  degree  to  make 
up  for  the  sesthetk  dnirbacks  of  the  greater  part  of  these  late 
compoiiiions.  It  is  the  ode  on  tbe  fall  of  the  king  of  Babylon 
in  chap.  liv.  4-ti,  wbich  is  as  brilliant  with  tbe  glow  of  lyric 
enthusiasm  aa  the  stem  prophecy  which  precedes  it  is,  from  the 
lame  point  of  view,  dull  and  uninspiring.  It  is  in  fact  worthy  to 
be  put  by  the  aide  of  the  finest  passages  ol  chaps.  il.-livL — of 
tbiMe  pasiagei  which  irresistihly  rise  in  the  memory  when  we 
think  ^  "  Isaiah." 

V.  PreflKtic  CeHlraili  in  liaiak. — From  1  religious  p(^l  of 
view  there  is  a  wide  diflerence,  not  only  between  the  acknow- 
ledged and  the  disputed  prophecies  of  tbe  book  of  Isaiah,  but  also 
between  those  of  the  biter  which  occur  in  chaps,  i.-mii,, 
on  the  one  hand,  and  the  greater  and  more  striking  part  of  chaps. 
il.-lzvi.  on  the  other.  We  miy  say,  upon  the  whole,  with  Duhm, 
that  Isaiah  represents  a  synthesis  of  Ainoi  and  Hosea,  though  not 
without  imporunl  additions  of  hisown.  And  if  we  cannot  without 
much  hesitation  admit  that  Isaiah  was  really  the  first  preacher  of 
a  personal  Messiah  whose  record  has  come  down  to  us,  yet  his 
edilon  certainly  had  good  reason  lor  thinlcing  him  capable  oF  such 
■  lofty  height  ol  piophfcy.  It  is  not  because  Isaiah  could  not 
have  conceived  of  a  personal  Messiah,  but  beca.use  the  Messiah- 
passages  are  not  plainly  Isaiah's  either  in  style  or  in  thought. 
IF  baiah  had  had  those  bright  visions,  they  would  have  affected 
him  more. 

Perhaps  tbe  most  chstacterisllc  religiou)  peculiarities  of  tbe 
variota  disputed  piophedes  ate — (i)  the  enqibasb  laic* 
Dniqueness.  eternity,  aealonhq)  and  prnlictive  p 
Yahweh  (il.  iB,  95,  il>.  4,  aliv.  6,  xlidiL  i>,  ilv.  5,  6,  iS, 
g,  ilii.  J,  ilv.  18,  1IL96,  iliii.  9,  iliv.  7,  ilv.  ii,  il' 
(j)  the  conception  ol  (he  "  Servant  of  Yahweh  ";  {3)  th< 
docriptions  of  idolatry  (Isaiah  in  the  acknowledged  piophecies 
only  refers  incidentally  10  idolatiy)  iL  19,  30,  ili.  ;,  iliv.  9-17, 
xlvi.  61  (4)  (he  personality  of  the  Spirit  of  Yahweh  (mentioned 
no  less  tlun  seven  time*,  see  espedally  iL  j,  xlviii.  r6,  liiii.  10, 
14);  (S)  the  influence  of  the  angelic  powers  (nriv.  n)\  (6) 
(he  resurrection  of  the  body  (iivi.  ig);  (7)  the  everlastmg 
punishment  of  the  wicked  Qivi.  14);  (8)  vicarious  stone 
(chap.  bii.). 

Wc  cannot  here  do  more  than  chronicle  the  attempts 
Jewish  scholar  the  lale  Dl  Kohul,  in  the  Z.DM.C.  lor  i8j6  to 
prove  *  Zoroasirian  influence  00  chaps.  iL-Iivi,     Tbe  idea  1 


Zoioastrian  ideas  were  ii 
riters  in  the  Persian  age. 

Thete  is  an  equally  striking  diflerence  ■ibodc  the  i^cd 
prophccits  themselves,  and  one  of  no  small  innanna  as  a  s.> 
idiary  indicatiAn  of  their  origin.  We  have  alremdy  qn^ei  '^ 
the  diHeteoceol  tone  between  parts  (rf  the  latter  half  ol  ihe  bcu 
and,  when  we  compare  (he  disputed  pnpbiaats,  oi  tbe  lonie  h-j 
Prophecy  of  Israd's  KesUBxiioD.  how  iolenir  (iLit  1. 
E  be  it  aaid)  do  ihey  a^qieacl  Tndy  "  in  aiuy  p^-j 
ly  manners  did  God  speak  "  '  '  ' 
Isaiahl    To  the  Prophecy  at  " 

les  parfums  de  I'avenir  "  [U AOUinit,  p.  4^1  U 

verdict   of  sympathetic  rcmd^   sbhb  ^ 
single  phrase — "  the  Evmngcfi^  t^i^ihd-^ 
freedom  aiul  the  f""^*'^**  rKt*^**^  cf  tiK  n    ' 
God  is  a  (uhject  to  irtiich  this  gifted  ai 

coonotony  which  is 
(be  disputed  prophecies  in  the  foRner  pan  of  the  bast  (a  dd^i: 
as  long  as  we  regard  thca  in  isotatiaB.  and  net  ■■  n^iJimj; 
'  r  those  which  come  after)  is  that  they  emphasize  taa  mas  :; 
le  Christian  sentiment  the  stern,  dotractive  tide  of  (he  urt 
'.  divine  inteipcsilioDs  in  the  Ultet  days. 
VI.  Tlu  Cynu  Iiaaipliev.—VtAtpt  oee  of  the  buk  i= 
poctant  contributiODs  to  tbe  study  of  IL  Isaiali  has  btra  :> 
of  two  cuocifoia)  lekts  relative  to  tbe  lal  al  Bi^^;. 
^ligious  pcdicy  of  Cyr^a.  Tlv  results  air  not  tanx^n. 
'  view  of  prophecy  as  icvolving  abaatste  so^-^: 
enL  Cyrus  appears  ii 
Inscdptiim  "1 
go  through  ai, 
.  of  a  Busccptible  population-" 

vience  with  r^ard  to  Ahura-m 
God  of  Zoroasttianism,  and  in  fad  can  hanfly  have  htc  1 
Zoioasti4sn  believer  at  alL  On  the  histDocxl  nd  rc{^^4: 
bearing  of  these  two  inscriptions  the  reader  may  be  refniK  ■-' 
the  article  "  Cyrus  "  in  the  EtKydnfa^a  BiMiat  and  the  eair 
on  "  II.  Isaiah  and  the  Insa^Hions  "  in  Cheyne's  fnftinr 
hauA,  vol.  ii.  It  may,  with  all  reverence,  be  added  tku  .^ 
estimate  of  prophecy  must  be  broo^  iin«  hamoay  wi:h  taci 
na(  lads  with  our  preconceived  theory  ol  inspiration. 

Umina  aeniia,  EHr  Ptt^   --- 

(18,1)  ,  drtaKh.  D»  ft  Jn     ii 

ed.,  It  ■  ,-.  ]<■  >;   .' .     ,      -     l^Duha  (i^:»>:<:. 

!=..  ■.S'!"^\l'.^':.''Sni":^',y...'.     ^^j.  - -m^'Bodi' j^i?. 

«B(  BAU  (iSm^     ^  -. 
|.  Skinner,  -TV  £.-.'  - 

Pr4.  C  a.  S^ah.   1^  ' 


IVophrt  Isaiah."  in  Paul  Hanpt's 
Driver,  liaiak.  hil  lift  qm4  iMD  (1 
Iniah."  in  CambrUti  SOU  (a  vol 

£lf»ir.';<r'l    BMl    (I    VOll.,    im.    I 


of  tbe  Jen  under  Judai  Mactabae». 

iuteinent  ia  perhaps  (he  view  thai  the  wmb  tt  iKsh  wtf 
•med  mUy  by  bis  diidplea.  and  did  sot  Ke  the  li^t  (ia  •  —  - 
Torm)  tin  a  coiuideraUe  uoie  after  the  rrTT^IhaarifM  id  tk  tt 
o(  Joriah  into  laws.  CT   K.  . 

lUIAB,  UCEVnOIt  OP,  u  ipocryphal   boi*  <i  ik 
Testament.     The  Aueiaiaii  0/  Iiaiai  a  a  coatiaiu  ictl 
very  great  inteiest.     In  its  present  Eons  it  ai  ptaifcably  ha  - 
ihaii  the  latter  hall  ol  tbe  >(td  century  al  tnt  am.     lu  n:^  - 
constituents,  however,   and   of   theie  tboc    ■ait    ih.ie—  ^ 
ifarlyrrfm  ej  Itaiak,  the  TtHamaU  if  Hadaak  and  ib  I  - -■ 
e/  /jiiio*— circulated  independently  ax  early  as  ibc  iK  ceu  .-• 
The  first  of  these  was  ol  Jewish  origin,  and  b  tt  less  iainev    >; 
the  other  two,  which  were  the  work  o(  Ouctiui  wrhen.     ^ 
I  Viaai  ^  Iiaiak  a  important  lor  the  kaoaiedBe  il  aSce^  B  i 
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naa  which  prevaiEed  among  the  elden  and  pitton,  i.t.  the  bishopi 
>ad  prinii.  of  ibe  wide-tpiead  coveiauiDra  and  viiniLory  u 
well  a*  the  gronini  hereiio  amonf  Chriilians  generally,  agree 
»ilh  (imilar  accaniiu  in  1  Peter,  9  Timothy  and  CInDeni  ol 

VoiMu  rillu.— Origen  in  hi*  conmenury  on  Matt.  xiiL  St 
(Lonmuiiichili.  4.9)u1liii^p«r>M<>/'iiiuit— 'A'^w^o'lbiliiii, 
Epiptuiuui  (Hmt.  il.  1)  term,  ii  ihe  Aiannm   «/  iaiak—ti 

■Ib  known  »  >)k  Vimm  >/  liaiak  and  finally  ai  the  TtiumnU  el 
Heuhak  (•«  Charki,  TU  Auniinn  s/Ziuu*.  pp.  aiL-iv.). 

Til  Crt€i  Ontaal  and  fki  Vcrnni.— The  boolc  w»  written  in 
Cneli.  Ihoagli  km  improbably  the  middle  portion,  the  TiOamna  aj 
Mtadnak.  wat  orinnaily  compotvd  in  Semitic.  The  Greek  in  it> 
Dnfiaal  [onn.  which  wt  may  dcnow  by  O,  i>  Ion.  It  hii,  h'iwe\er. 
been  in  part  preiened  to  ua  in  two  of  itt  recenuont,  r,'  jml  G^ 
From  C<  the  Elhiopic  Veninn  and  the  Am  Latin  Vtnioii  i...n....,nB 
ot  li.  U'iii.  13.  vii.  i-io)  were  Iranilaled.  and  ol  tliii  n  ..  .he 
actual  Cmiilut  Hirvived  in  a  multitude  t*  phnn  ii  rri 

Utnid.   CdenotettheCiTeli  ten  (mm  which  the  Slave  he 

iecoitd  Latin  Vereion  (contixing  of  vi.-ii.)  wen  irinil^i  '  hli 
Rceniion  a.  4-iv.  t  have  been  diicovtitd  by  Crcnlell  1      n.' 

For  CDOipIeK  detail)  lee  Charkt.  o^  eU.  pp.  iviii.-i  In 

FlemmiiH  in  Kennecke't  NThiit  A  pt*. 

Luxn  Veriwi.— The  hru  Latin  Vernon  (L')  i>  Engmenury 
<>ii.  14-iii.  13.  vii-  1-19)-  it  wat  diicovered  and  edited  by  Mai  in 
ig>«  (Siftpl.  m.  nam  cdlala  lit  ii.  13a).  and  tepnnttd  by 
Dillmann  in  hit  edition  ol  1177.  and  ubiequcntly  in  a  more  conect 
lotm  by  Chailei  in  hii  edition  of  1900.  The  aecond  venion  (L't, 
which  eonBUi  ol  vi.-ii..  wa*  liru  peialed  ai  Venice  in  151I.  by 
Cieiekt  in  i8u.  Oillmann  in  1877  and  Chatiei  in  looo. 

ElUepu  Viriuw,— Theit  act  three  MS5.  Thii  venion  Ii  on  the 
whole  >  lait'hiul  repceduction  d  C.  Thete  were  ukI  by  Dillnaan 
and  tubteqiiently  by  Cbarlet  in  their  edition*. 

Dtftnml  Eltmmi  in  tin  £wt.— The  compoehene*  of  thie  work 
n  iialversry  ncoaniied.  Dillmann'i  analyw  i>  »  lollowe.  (L) 
Manyrd»i(i//ioMVofJewiihariEin:  a.l-«i.  la.v  1-14.  (ii.)the 
Vuiw  <<r  /utot.  oT  ChnKian  mifn,  vi.  l-n.  I,  >y*0.    '"  '  "- 


f^ 


i'-itii^s 


■  Chriuian  • 


Thi>  ana1y»haiofl  the  whc4ebwi  accepted  by  Hamack.SchQr 
DeaneandBw.   Thaeicholanhave been [  -     ---  "     ~  " 


tkUtnd 

I  aaDnlin|ly  Iheie  leciion 

ttk  Ltftiu  wai  Gompcned. 


^ved'al  the  (oIIowIk  conclution 
i.  1.  ».  6b-i3a. 


n.  4>.'4^.  (iv.)  Pina%  a  later 

, j.SdhOrer. 

inced  by  Gebhardt'a 

'i"'riDm*ilw 


(ollow!iH|ca 


Ivii.llbc  protln 


0^  our  book  ii  prr 
mnuaj  Hiulncli-i,. 


Bifficieally  aalitlxd 


Ly  taliaficd  by  mppOMng  a 
LipDial,  the  iiariyrdom  t4  J 

his  purpove,  ai^  put  them  together  ■■  they  itand  in  our  teat. 
ol  the  editorial  addjtiona  are  obvioua,  ai  1.  )b^  1^,  ii.  9.  ii 

Marljr^am  a  qnoied  by  the  Ofnt  rmprr/Klw.  Ambroee.  Je 


■  Publiihed  by  them  in  the  Amkerit  Papyri,  ui  account  ol  the 
Orrek  papyri  in  the  coltcction  ol  Lord  AoAenl  (1900),  and  by 
CItarle*  in  hii  ediiua. 


SS?W 


er  cl  the  Epiule  to  the  Hebrew*.   Thu 


Martyr.  It  wu  pnbnbly  known 
e  Hebrew*.  Thu  we  are  bronihi 
the  lau  reiennce  it  truKwonliv. 


nliillaikuk' 


u  Pilri  VmAUiua. 


isHs. 


Elktatv  Tta:  Laurence.  Aumiu 


immn  lalinaium  rHmm  tiila  Uin):  Chailei.  Auauitit  el 
liiuak.  OamlalMJrtm  Ikt  Elkiepic  Voitn.  wttcl.  uerlibr  milk  Ike 
«<•  Crak  FrafHml.  Ik,  Lalim  ftriiemi  dxd  like  LaM  uatilalien  ef 
Ike  Sltmmii.  u  kmUMaket  n  /aU,  ediud  wak  Inlrediutum.  Heui 
aid  tidiai  (1900);  Flenming.inHennecke-a  W77ic*e^*>>k-  >9>-3i>S: 
iriuke  ApokrllaiMmk,  ilj-iit.  Thii  tnniUikw  »^ife  ^om 
Charlea'A  (eat,  and  hi*  analyiu  of  tlie  ten  ii  in  the  main  accepted  by 
thia  tcholar.  rravlatinu:  In  addition  to  the  traiulatkina  given 
in  the  preceding  editiofla.  Baiaet.  tei  Afcypkii  Ukiefini.  iii. 
[.'A«»<H»d'lwe'-(i>M) :  Beer.,.!  M.  ndFmd.  (I900ji>.ti4'i>7. 
The  latter  ia  a  German  rendering  of  ii.-iii.  i-l>.  v.  }-]4.of  Dillmanna 
<eil.  Critital  Iimiriei:  Stokci.  an.  "  Iiaiah,  Amniion  of."  in 
Smith'!  Diel,  ef  Ckriaiait  Btepatlpi  (iSBi),  iii.  >9S-]0i  \  Bobinton. 
"The  Aaceniion  of  lalah"  in  Ibuinn  BMt  Dtel.  ii.  t^f-joi. 
For  complete  bibliography  n  SchQicr,'  Gadi.  ia  hid.  Velk,, 
in.  280-2/5;  Charlea,  ef.  eO.  (iL  H.  C.) 

ISAMDHLWAMA,  u  isolated  hiU  in  Zululand,  S  m.  S.E.  ol 
Rotke't  Drift  actou  the  Tugela  river,  and  lo;  m.  N.  by  W.  ol 
Durban.  On  the  »iid  of  January  1879  a  Briiish  force  encamped 
al  the  foot  of  the  bill  **i  attacked  by  about  10,000  Zulua, 
ot  Cetewayo'a  anny.  and  deilroyed.  Of  eight 
'  about  forty  eicapcd  (lee  Zululamd: 


iiaory). 
IMR  (idc 


ica]  with  /lire,  id  Ci 


"  the  rapid  "),  a  river  ot 
MA]psN.E.fromlDnibruck,alaB  ' 


ughlheAIpa,asdatTaIi(ii 

Xjft.), 

uenotihftomiusource, 

tithe  Bavarian  plain,  which 

nci  in  a  geoetaliy  north 

north-eul  dicection,  and  po 

walcn  into  the  Danube 

altera 

couTK  of  Jto  m.    The 

of  its  diainagt  baiin  ii  38 

ooiq 

m  ia  140  to  3SO  y«di  wid 

,and 

a  studded  with  ialandi. 

not  navigable,  except  tor  n 

16  ft.    The  Iiat  i.  eiaenli 

lyth 

national  atream  of  the 

aiians.     It  hu  belonged  f 

e  earlieit  timei  to  the 

arian  people  and  traveran  1  h 

fineit 

onilandiDlbe  kingdom. 

1>  bank!  Ue  the  ciliei  of  Munich 

and  Landihut,  and  the 

table  epiKOpal  ace  of  Freij 

ng.  an 

rid  it  waletl  are  reckoned  th 

™£wiuUani  ail  ikn*  kytn- 

^n'  V^kali'mi^  muTH^h.  1 

M9):a 

ATni,CJIJIO,.  iDchemiitr 

y,  aderivitive  ol  indol,inlereiI- 

the  anhydride  of  ortbo-amioobenioyltonnic  or  iutinic  acid.' 
It  cryjlallim  In  onnge  red  priaou  which  melt  al  200-101°  C. 
Ii  may  be  prepared  by  oiidiiing  indigo  with  nitric  or  chromic 
acid  (O.  L.  Erdmann,  Jtv.  prat.  Ckm  .  1S41. 14.  P-  n);  by 
boiling  ortho-nllropbenylpropiolic  add  with  alkalii  (A.  Baeyer, 
Bcr.,  itSo.  iji  p.  1IS9),  or  by  Diidiiing  carboslyril  with  alkaline 
potaaiium  permuginate  (P.  Friedlander  and  H.  Oilcrmaier, 
Btr..  1S81,  14.  p.  1911).  P.  ].  Meyer  (German  Patent  I&Tjt 
{i88j))  oblaini  lubilituted  liallni  by  condensing  pan-toluidine 
with  dichloracellc  add,  aildiiing  the  product  with  lirand  then 
hydrolysing  the  oiidiied  pmJuct  villi  hydrochloric  acid. 
T.  Sandmeyer  (German  Palenli  ii.30St  and  11081I  (iSo9))ob- 
tained  isaiin-g-anilideby  condeniing  tniline  with  cbloral  hydnie 
andbydroxylamine,  an  intermediate  producl  iaonitrowdiphenyl- 

anilide  by  aulphoiic  add.    Thia  can  be  converted  into  indigo 
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by  Kduction  with  ammonium  sulphide.  Isatin  dissolved  in 
concentrated  sulphuric  acid  gives  a  blue  coloration  with 
tbiophene,  due  to  the  formation  of  indophenin  (see  AM,  J.CS., 
1907).  Concentrated  nitric  acid  oxidizes  it  to  oxalic  acid,  and 
alksili  fusion  yields  aniline.  It  dissolves  in  soda  forming  a 
violet  solution,  which  soon  becomes  yellow,  a  change  due  to  the 
transformation  of  sodium  N-isatin  into  sodium  isatate,  the  act- 
isatin  salt  being  probably  formed  intermediately  (Heller,  Abst. 
J.CS.,  1907,  i.  p.  44a).  Most  metaUic  salts  are  N-derivatives 
yfelding  N-methyl  ethers;  the  silver  salt  is,  however,  an 
O-derivative,  yielding  an  0-methyl  ether  (A.  v.  Baeyer,  1883; 
W.  Peters,  Aist.  J.CS.,  1907,  L  p.  239). 

ooo:>ooa>- 


c#f 


ISAURIA,  in  andcnt  geography,  a  district  in  the  interior  of 
Asia  Minor,  of  very  different  extent  at  different  periods.  The 
permanent  nudeus  of  it  was  that  section  <rf  the  Taurus  which 
lies  directly  to  south  of  Iconium  and  Lystra.  Lycaonia  had  all 
the  Iconian  plain;  but  Isauria  began  as  soon  as  the  foothills 
were  reached.  Its  two  original  towns,  Isaura  Nea  and  Isaura 
Palaea,  lay,  one  among  these  foothills  (Dorla)  and  the  other  on  the 
watershed  (Zbngibar  Kal6).  When  the  Romans  first  encountered 
the  Isaurians  (early  in  the  xst  century  B.a),  they  regarded 
Cilida  Trachea  as  part  of  Isauria,  which  thus  extended  to  the  sea; 
and  this  extension  of  the  name  continued  to  be  in  common  use 
for  two  centuries.  The  whole  basin  of  the  Calycadnus  was 
reckoned  Isaurian,  and  the  dties  in  the  vaUey  of  its  southern 
branch  formed  what  was  known  as  the  Isaurian  Decapolis. 
Towards  the  end  of  the  3rd  century  aj>.,  however,  all  Cilida  was 
detached  for  administrative  purposes  from  the  northern  slope 
of  Taurus,  and  we  find  a  province  called  at  first  Isauzia-Lycaonia, 
and  later  Isauria  alone,  extending  up  to  the  limits  of  Galatia, 
but  not  passing  Taurus  on  the  south.  Pisidia,  part  of  which 
had  hitherto  bwn  induded  in  one  province  with  Isauria,  was  also 
detached,  and  made  to  indude  Iconium.  In  compensation 
Isauria  recdved  the  eastern  part  of  Pamphj^ia.  Restricted 
again  in  the  4th  century,  Isauria  ended  as  it  began  by  bdng  just 
the  wild  district  about  Isaura  Palaea  and  the  heads  of  the 
Calycadnus.  Isaura  Palaea  was  besieged  by  Perdiccas,  the 
Macedonian  regent  after  Alexander's  death;  and  to  avoid 
capture  its  dtizens  set  the  place  alight  and  perished  in  the  flames. 
During  the  war  of  the  Cilidan  and  other  pirates  against  Rome, 
the  Isaurians  took  so  active  a  part  that  the  proconsul  P.  Servilius 
deemed  it  necessary  to  follow  them  into  their  fastnesses,  and 
compd  the  whole  people  to  submission,  an  exploit  for  which  he 
recdved  the  title  of  Isauricus  (75  B.C.).  Tlie  Isaurians  were 
afterwards  placed  for  a  time  under  the  rule  of  Amyntas,  king  of 
Galatia;  but  it  b  evident  that  they  continued  to  retain  their 
predatory  habits  and  virtual  independence.  In  the  3rd  century 
they  sheltered  the  rebd  emperor,  Trebellianus.  In  the  4th 
century  they  are  still  described  by  Ammianus  Marcellinus  as 
the  scourge  of  the  neighbouring  provinces  of  Asia  Minor;  but 
they  are  said  to  have  been  effectually  subdued  in  the  rdgn 
of  Justinian.  In  common  with  all  the  eastern  Taurus,  Isauria 
paned  into  the  hands  of  Turcomans  and  Yuruks  with  the  Seljuk 
conquest.  Many  of  these  have  now  coalesced  with  the  aboriginal 
population  and  form  a  settled  element;  but  the  district  is  stiU 
lawless. 

This  comparatively  obscure  people  had  the  honour  of  produdng 
two  Byzantine  emperors,  Zeno,  whose  native  name  was  Traska- 
lisseus  Rousoumbladcotes,  and  Leo  III.,  who  ascended  the 
throne  of  Constantinople  in  718,  rdgned  till  741,  and  became 
the  founder  of  a  dynasty  of  three  generations.  The  ruins  of 
Isaura  Palaea  are  mainly  remarkable  for  their  fine  situation 
and  their  fortifications  and  tombs.  Those  of  Isaura  Nea  have 
disappeared,  but  numerous  inscriptions  and  many  sculptured 
steUu,  built  into  the  houses  of  Dorla,  prove  the  site:  It  was  the 
Utter,  and  not  the  former  town,  that  Servilius  reduced  by 
cutting  off  the  water  supply.    The  site  was  identified  by  W.  M. 


Ramsay  in  1901.  The  only  modem  exploration  of  HgH';M 
Isauria  was  that  made  by  J.  S.  Stertett  in  1885;  but  it  was  at; 
exhaustive. 

B1BLIOCKAPRT.--W.  M.  Ramsay,  Hislarkai  Gt»pmpk9  cf  *  -u 
Minor  (18903.  aod  artide  "  Nova  laaun  "  ia  Jomm.  UdL  .^.^^: 
(1905):  A.  M.  Ramsay,  ibid.  (1904);  J.  R.  S  Storctt.  "  V  . 
Expedition  to  Asia  Minor,"  Papers  Amtr.  lusL  of  Artk.  SI  •:-"- 
C.  Ritter,  Erdktuide,  m.  (1859);  E.  J.  Davis.  Ltfo  tm  At.  7.-.<r> 
(1879).  (D.  G.  H-: 


ISCHIA  (Gr.  UiBiiwown,  Lat  Aemana,  in  poeCzy  /i 
island  off  the  coast  of  Campania,  Italy,  x6  m.  S.W.  of  Nap:s. 
to  the  province  of  which  it  bdongs,  and  7  m.  S.W.  of  the  Cipc 
Miseno,  the  nearest  point  of  the  mainland.  Pop.  about  ao.oac 
It  is  situated  at  the  W.  extremity  of  the  GoH  of  Naples,  and  is 
the  largest  island  near  Naples,  mrasnring  aboot  iq  bl  in  daur- 
ferenoe  and  36  sq.  m.  in  area.  It  bdoogs  to  the 
system  as  the  mainland  liear  it,  and  the  Moote 
*Eanank,  viewpoint),  the  highest  point  of  the  istand  i2s*£  r. 
lies  on  the  N.  edge  of  the  prindpal  crater,  whidi  b  somcs-.-^ 
by  twdve  smaller  cones.  Hie  island  was  periiaps  ax-jz.-i 
by  Greek  settlers  even  before  Cumae;  its  Eretxianaiid  Chalc  i.^ 
inhabitants  abandoned  it  about  500  bx:  owing  to  as  crcpj.  -.. 
and  it  is  said  to  have  been  deserted  almost  at  oooe  bj  the  sxt»^'J 
part  of  the  garrison  which  Hiero  L  of  Syzacnse  had  placed  '^--t 
about  470  B.C.,  owing  to  the  same  cause.  Later  on  it  case  Ir-  j 
the  possession  of  Naples,  but  passed  into  Roman  hazMb  in  ?r^ 
when  Naples  herself  lost  her  independence^  Tlie  aacieBt  tcv-i. 
traces  of  the  fortifications  of  which  still  exist,  was  shvated  ce~' 
Lacco,  at  the  N.W.  comer  of  the  island.  Aognstis  fsw  it  \  ..& 
to  Naples  in  exchange  for  Capii.  After  the  Call  of  Rone  it  SBfci 
attacks  and  devastations  from  the  saocessve  *»•—*■»  of  Ult. 
until  it  was  finally  taken  by  the  NeapoHtaos  in  ZS99. 

Several  emptions  are  recorded  in  Roman  times.    The  hr  ~ 
which  we  have  any  knowledge  occuzicd  in  1301,  bat  the  xu- : 
was  visited  by  earthquakes  in  1881  and  1883, 1700  Eipca  beer  ^  -' 
in  the  latter  year,  when  the  town  of  Casamicdala  on  the  ar  -  • 
side  of  the  island  was  almost  entirdy  destroyed.   The  hoc  spr-cs 
here,  which  still  survive  from  the  period  of  volcanic  ac.:- 
rise  at  a  temperature  of  147*^  Fahr.  and  are  •^•ig«>>  and  si^" 
they  are  much  visited  by  bathers,  espedaDy  in  "■""■»*  ■     1  .* 
were  known  in  Roman  times,  and  many  votive  aJtazs  de«f  . 
to  Apollo  and  the  nymphs  have  been  fonnd.     The  wbofe  s^r  ■ 
is  mountainous,  and  is  remarkable  for  its  beantifol 
its  fertility.    Wine,  com,  oil  and  fruit  are  produced. 
the  former,  while  the  mountain  slopes  are  dothcd  wiik  vx-- 
Tiles  and  pottery  are  made  in  the  isLuuL    Stmv-fdahc-r  .s 
conaderable  industry  at  Lacco;  and  a   certain   aao:.:* 
fishing  is  also  done.    The  potter's  day  of  Isdiia  scmed  kr  - 
potteries  of  Cumae  and  Puteoli  in  ancient  times,  and 
in  considerable  demand  until  the  catastrophe  at 
in  X883. 

The  chief  towns  are  Ischia  on  theE.  ooast«'the  capita! 
seat  of  a  bishop  (pop.  in  1901,  town,  9756;  rwiiiwinr,  >:: 
with  a  15th-century  castle,  to  which  Vittona 
after  the  death  of  her  husband  in  1525; 
in  1901,  town,  X085;  commune,  3731)  on  the  north,  ani  F 
on  the  west  coast  (pop.  in  190X,  town,  3640;  cnmause.  - 
There  is  regular  communication  with  Naples,  both  by  sr re- 
direct, and  also  by  steamer  to  Toncgaveta,  a  m.  VjS.I^ 
Baiae  and  13}  m.  W.S.W.  of  Napks,  and  thence  by  imL 

See  J.  Beloch.  Campatnem  (Breslao,  1890).  aos  sqq.       CT.  M 

ISCHL,  a  market-town  and  wateiii^-place   of  Acs*.". 
Upper  Austria,  55  m.  S.S.W.  of  Linz  by  raiL    Pop.  (190c 
It  is  beautifully  situated  on  the  peninsula  formed  by  the  >-- .: 
of  the  rivers  Ischl  and  Traun  and  is  surroanded  by  k|i  => 
tains,  presenting  scenery  of  the  finest  description.   To  the  > 
Siriuskogl  or  Hundskogl  (1960  ft.),  and  to  the  W.  the  S.i^'  ~ 
(5837  ft.),  which  is  ascended  from  St  WolCgans  by  a  iwa<^ 
pinion  rfilway,  built  in  1893.    It  p<wy^wfs  a  fine  (msh  c>  >~ 
built  by  Maria  Theresa  and  renovated  in  1877- iSSo.  arr 
Imperial  Villa  is  surrounded  by  a  magnificent  park- 
ts  one  of  the  most  fashionable  ipas  of  Eun^>e,  bes^  tte  £tv; . 
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summer  residence  of  the  Austrian  Imperial  family  and  of  the 
Austrian  nobility  since  1822.  It  has  saline  and  sulphureous 
drinking  springs  and  numerous  brine  and  brine-vapour  baths. 
The  brine  used  at  IschI  contains  about  25%  of  salt  and  there  are 
also  mud,  sulphur  and  pine-cone  baths.  Ischl  is  situated  at  an 
altitude  of  1533  ft.  above  sea-level  and  has  a  very  mild  climate, 
(is  mean  annual  temperature  is  49*4"  F.  and  its  mean  summer 
temperature  is  63 -s"  F.  Ischl  is  an  important  centre  of  the  salt 
industry  and  4  m.  to  its  W.  is  a  celebrated  salt  mine,  which  has 
been  worked  as  early  as  the  12th  century. 

15B0,  LAKE  OF  (the  Locus  Sebinus  of  the  Romans),  a  lake 
in  Lombardy,  N.  Italy,  situated  at  the  southern  foot  of  the  Alps, 
and  between  the  provinces  of  Bergamo  and  Brescia.  It  is  formed 
by  the  Oglio  river,  which  enters  the  northern  extremity  of  the 
lake  of  Lovere,  and  issues  from  the  southern  end  atSamico, 
on  its  way  to  join  the  Po.  The  area  of  the  lake  is  about  24  sq.  m., 
it  is  17)  m.  in  length,  and  3  m.  wide  in  the  broadest  portion, 
while  the  greatest  depth  is  said  to  be  about  984  ft.  and  the  height 
of  its  surface  above  sea-level  607  ft.  It  contains  one  large  island, 
that  of  Siviano,  which  culminates  in  the  Monte  Isola  (1965  ft.) 
that  is  crowned  by  a  chapel,  while  to  the  south  b  the  islet  of  San 
Paolo,  occupied  by  the  buildings  of  a  small  Franciscan  convent 
now  abandoned,  and  to  the  north  the  equally  tiny  island  of 
Loreto,  with  a  ruined  chapel  containing  frescoes.  At  the  southern 
end  of  the  Uke  are  the  small  towns  of  Iseo  (i  $  m.  by  rail  N.W.  of 
Brescia)  and  of  Sarnico.  From  Paratico,  opposite  Samico,  on 
the  other  or  left  bank  of  the  Oglio,  a  railway  runs  in  6^  m.  to 
Palazzolo,  on  the  main  Brescia-Bergamo  line.  Towards  the 
head  of  the  lake,  the  deep  wide  valley  of  the  Oglio  is  seen, 
dominatnl  by  the  jittering  snows  of  the  Adamello  (11,661  ft.), 
a  glorious  prospect.  Along  the  east  shore  (the  west  shore  is  far 
more  rugged)  a  fine  carriage  road  runs  from  Iseo  to  the  consider- 
able town  of  Pisogne  (13I  m.),  situated  at  the  northern  end  of 
the  lake,  and  nearly  opposite  that  of  Lovere,  on  the  right  bank 
of  the  Oglio.  The  portion  of  this  road  some  way  S.  of  Pisogne 
is  cleverly  engineered,  and  is  carried  through  several  tunnels. 
The  lake's  charms  were  celebrated  by  Lady  Mary  Wortley- 
Montagu,  who  spent  ten  summers  ( 1 747-1 757)  in  a  villa  at  Lovere, 
then  much  frequented  by  reason  of  an  iron  spring.  The  lake 
has  several  sardine  and  eel  fisheries.  (W.  A.  B.  C.) 

ISiRE  [anc.  Isara].  one  of  the  chief  rivers  in  France  as  well 
as  of  those  flowing  down  on  the  French  side  of  the  Alpine  chain. 
lis  total  length  from  its  xource  to  its  junction  with  the  Rh6ne  is 
about  180  m.,  during  which  it  descends  a  height  of  about  7550  ft. 
Its  drainage  area  is  about  4725  sq.  m.  It  flows  through  the 
departments  of  Savoie,  Is^re  and  Dr6me.  This  river  rises  in 
the  Calise  glaciers  in  the  French  Graian  Alps  and  flows,  as 
a  mountain  torrent,  through  a  narrow  valley  past  Tignes  in 
a  north-westerly  direction  to  Bourg  St  Maurice,  at  the  western 
foot  of  the  Little  St  Bernard  Pass.  It  now  bends  S.W.,  as  far 
as  Moutiers,  the  chief  town  of  the  Tarentaise,  as  the  upper  course 
of  the  Is^re  is  named.  Here  it  again  turns  N.W.  as  far  as  Albert- 
ville.  where  after  receiving  the  Arly  (right)  it  once  more  takes  a 
south-westerly  direction,  and  near  St  Pierre  d'Albigny  receives 
its  first  important  tributary,  the  Arc  (left),  a  wild  mountain 
stream  flowing  through  the  Mauricnne  and  past  the  foot  of  the 
Mont  Cenis  Pass.  A  little  way  below,  at  Montm6Iian,  it  becomes 
officially  navigable  (for  about  half  of  its  course),  though  it  is 
but  little  used  for  that  purpose  owing  to  the  irregular  depth  of 
its  bed  and  the  rapidity  of  its  current.  Very  probably,  in  ancient 
days,  it  flowed  from  Montmdian  N.W.  and,  after  passing  through 
or  forming  the  Lac  du  Bourget,  joined  the  Rh6ne.  But  at 
present  it  continues  from  Montmelian  in  a  south-westerly 
direction,  flowing  through  the  broad  and  fertile  valley  of  the 
Graisivaudan,  though  receiving  but  a  single  affluent  of  any 
importance,  the  Breda  (left).  At  Grenoble,  the  most  important 
town  on  its  banks,  it  bends  for  a  short  distance  again  N.W. 
But  just  below  that  town  it  receives  by  far  its  most  important 
aflSuent  (left)  the  Drac,  which  itself  drains  the  entire  S.  slope  of 
the  lofty  snow<lad  Dauphini  Alps,  and  which,  11  m.  above 
Grenoble,  had  received  the  Romanche  (right),  a  mountain 
stream  which  drains  the  entire  central  and  N.  portion  of  the  same 


Alps.  Hence  the  Drac  is,  at  its  junction  with  the  Is^re,  a  stream 
of  nearly  the  same  volume,  while  these  two  rivers,  with  the 
Durance,  drain  practically  the  entire  French  slope  of  the  Alpine 
chain,  the  basins  of  the  Arve  and  of  the  Var  forming  the  sole 
exceptions.  A  short  distance  below  Moirans  the  Isere  changes  its 
direction  for  the  last  time  and  now  flows  S.  W.  past  Romans  before 
joining  the  Rh6ne  on  the  left,  as  its  principal  affluent  after  the 
Sa6ne  and  the  Durance,  between  Toumon  and  Valence.  The 
Is^re  is  remarkable  for  the  way  in  which  it  changes  its  direction, 
forming  three  great  loops  of  which  the  apex  is  respectively  at 
Bourg  St  Maurice,  Albertville  and  Moirans.  For  some  way 
after  its  junction  with  the  Rh6ne  the  grey  troubled  current  of 
the  Is^re  can  be  distinguished  in  the  broad  and  peaceful  stream 
of  the  Rh6ne.  (W.  A.  B.  C ) 

ISteE,  a  department  of  S.E.  France,  formed  in  1790  out  of  the 
northern  part  of  the  old  province  of  Dauphin^.  Pop.  (1906) 
562,315.  It  is  bounded  N.  by  the  department  of  the  Ain,  E.  by 
that  of  Savoie,  S.  by  those  of  the  Hautes  Alpes  and  the  Dr6me 
and  W.  by  those  of  the  Loue  and  the  Rh6ne.  Its  area  is  3179 
sq.  m.  (surpassed  only  by  7  other  departments),  while  its  greatest 
length  is  93  m.  and  its  greatest  breadth  53  m.  The  river  Is^re 
runs  for  nearly  half  its  course  through  this  department,  to  which 
it  gives  its  name.  The  southern  portion  of  the  department  is 
very  mountainous,  the  loftiest  summit  being  the  Pic  Lory 
(i3i396  ft.)  in  the  extensive  snow-chid  Oisans  group  (drained 
by  the  Drac  and  Romanche,  two  mighty  mountain  torrents), 
while  minor  groups  are  those  of  Belledonne,  of  Allevard,  of  the 
Grandes  Rousses,  of  the  D^voluy,  of  the  Tri^ves,  of  the  Royan- 
nais,  of  the  Vercors  and,  slightly  to  the  north  of  the  rest,  that 
of  the  Grande  Chartreuse.  The  northern  portion  of  the  depart- 
ment is  composed  of  plateaux,  low  hills  and  plains,  while  on  every 
side  but  the  south  it  is  bounded  by  the  course  of  the  Rh6ne.  It 
forms  the  bishopric  of  Grenoble  (dating  from  the  4th  century), 
till  1790  in  the  ecclesiastical  province  of  Vienne,  and  now  in  that 
of  Lyons.  The  department  is  divided  into  four  arrondissements 
(Grenoble,  St  Marcellin,  La  Tour  du  Pin  and  Vienne),  45  cantons 
and  563  communes.  Its  capital  is  Grenoble,  while  other  important 
towns  in  it  are  the  towns  of  Vienne,  St  Marcellin  and  La  Tour  du 
Pin.  It  is  well  supplied  with  railways  (total  length  342  m.), 
which  give  access  to  Gap,  to  Chamb^ry,to  Lyons,  to  St  Rambert 
and  to.  .Valence,  while  it  also  possesses  many  tramways  (total 
length  over  200  m.).  It  contains  silver,  lead,  coal  and  iron  mines, 
as  well  as  extensive  slate,  stone  and  marble  quarries,  besides 
several  mineral  springs  (Allevard,  Uriage  and  La  Motte).  The 
forests  cover  much  ground,  while  among  the  most  flourishing 
industries  are  those  of  glove  making,  cement,  silk  weaving  and 
paper  making.  The  area  devoted  to  agriculture  (largely  in  the 
fertile  valley  of  the  Graisivaudan,  or  Isire,  N.E.  of  Grenoble)  is 
about  121 1  sq.  m.  (W.  A.  B.  C.) 

ISERLOHN,  a  town  in  the  Prussian  province  of  Westphalia, 
on  the  Baar,  in  a  bleak  and  hilly  region,  17  m.  W.  of  Amsberg, 
and  30  m.  E.N.E.  from  Barmen  by  rail.  Pop.  (1900)  27,265. 
Iserlobn  is  one  of  the  most  important  manufacturing  towns 
in  Westphalia.  Both  in  the  town  and  neighbourhood  there  are 
numerous  foundries  and  works  for  iron,  brass,  steel  and  bronze 
goods,  while  other  manufactures  include  wire,  needles  and 
pins,  fish-hooks,  machinery,  umbreUa-frames,  thimbles,  bits, 
furniture,  chemicals,  coffee- mills,  and  pinchbeck  and  britannia- 
metal  goods.  Iserlohn  is  t  very  old  town,  its  gild  of  armourers 
being  referred  to  as  *'  ancient  "  in  1443. 

ISFAHAN  (older  form  Ispahan) ,  the  name  of  a  Persian  province 
and  town.  The  province  is  situated  in  the  centre  of  the  country, 
and  bounded  S.  by  Fars,  £.  by  Vezd,  N.  by  Kashin.  Natanz 
and  IrAk,  and  W.  by  the  Bakhtiftri  district  and  Arabistftn.  It 
pays  a  yearly  revenue  of  about  £100,000,  and  its  population 
exceeds  500,000.  It  is  divided  into  twenty-five  districts,  its 
capital,  the  town  of  Isfah&n,  forming  one  of  them.  These 
twenty-five  districts,  some  very  small  and  consisting  of  only  a 
little  township  and  a  few  hamlets,  are  Isfahin,  Jai,  Barkh&r, 
Kah2b.  Kararaj,  Barafln,  ROdasht,  Marbin,  Lenj2n,  Kerven, 
R2r,  Kiar,  Mizdej,  Ganduman,  Somairam,  JarkQyeb.  Ardistan, 
KOhpiyeh ,  Najafabad,Komisheh.Chadugan,  Varaek.Tokh  maklu, 
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Gurji»  ChinarOd.  Most  of  these  districts  are  very  fertile, 
and  produce  great  quantities  of  wheat,  barley,  rice,  cotton, 
tobacco  and  opium.  Lenj&n,  west  of  the  city  of  Isfahftn,  is 
the  greatest  rice-producing  district;  the  finest  cotton  comes 
from  JarkQyeh;  the  best  opium  and  tobacco  from  the  villages 
in  the  vicinity  of  the  city. 

The  town  of  Isfahan  or  IspahSn,  formerly  the  capital  of 
Persia,  now  the  capital  of  the  province,  is  situated  on  the 
Ziyendeh  river  in  32^39'  N.  and  51"  40'  E.^  at  an  elevation 
of  5370  It.  Its  population,  excluding  that  of  the  Armenian 
colony  of  Julfa  on  the  right  or  south  bank  of  the  river  (about 
4000),  is  estimated  at  100,000  (73,654,  including  5883  Jews, 
in  1882).  The  town  is  divided  into  thirty-seven  makatUks 
(parishes)  and  has  210  mosques  and  colleges  (many  half  ruined), 
84  caravanserais,  150  public  baths  and  68  flour  mills.  The 
water  supply  is  principally  from  open  canals  led  off  from  the 
river  and  from  several  streams  and  canals  which  come  down 
from  the  hills  in  the  north-west.  The  name  of  the  Isfahin 
river  was  originally  2^ndeh  (Pahlavi  nendek)  rOd,  "  the  great 
river  ";  it  was  then  modernized  into  Zindeh-rtUl,  ''  the  living 
river,"  and  is  now  called  Zayendeh  rtul,  "  the  life-giving  river." 
Its  principal  source  is  the  Janftneh  rOd  which  rises  on  the  eastern 
slope  of  the  Zardeh  Kuh  about  90  to  100  m.  W.  of  Isfahin. 
After  receiving  the  Khursang  river  from  Feridan  on  the  north 
and  the  Zarin  rCkd  from  Chaharmahal  on  the  south  it  is  called 
Zendeh  rlid.  It  then  waters  the  Lenjan  and  Marbin  districts, 
passes  Isfahin  as  Zayendeh-rOd  and  70  m.  farther  £.  ends  in 
the  Gavkhani  depression.  From  its  entrance  into  Lenjan  to 
its  end  105  canals  are  led  off  from  it  for  purposes  of  irrigation 
and  14  bridges  cross  it  ($  at  Isfahin).  Its  volume  of  water  at 
Isfahfln  during  the  spring  season  has  been  estimated  at  60,000 
cub.  ft.  per  second;  in  autumn  the  quantity  is  reduced  to  one- 
third,  but  nearly  all  of  it  being  then  used  for  feeding  the  irriga- 
tion canals  very  little  is  left  /or  the  river  bed.  The  town  covers 
about  20  sq.  m.,  but  many  parts  of  it  are  in  ruins.  The  old  city 
walls — a  ruined  mud  curtain — are  about  $  m.  in  circumference. 

Of  the  many  fine  public  buildmgs  constructed  by  the  Sefavis 
and  during  the  reign  of  the  present  dynasty  very  little  remains. 
There  are  still  standing  in  fairly  good  repair  the  two  palaces 
named  respectively  Chehel  Sitfin,  "  the  forty  pillars,"  and 
Hasht  Behesht,  "  the  eight  paradises,"  the  former  constructed 
by  Shah  Abbas  I.  (i  587-1629),  the  latter  by  Shah  Soliman  in 
1670,  and  restored  and  renovated  by  Fath  Ali  Shah  (1797-1834). 
They  are  ornamented  with  gilding  and  mirrors  in  every  possible 
variety  of  Arabesque  decoration,  and  large  and  brilliant  pictures, 
representing  scenes  of  Persian  history,  cover  the  walls  of  their 
principal  apartments  and  have  been  ascribed  in  many  instances 
to  Italian  and  Dutch  artists  who  are  known  to  have  been  in 
the  service  of  the  Sefavis.  Attached  to  these  palaces  were  many 
other  buildings  such  as  the  Imaretino  built  by  Amin  ed-Dowleh 
(or  Addaula)  for  Fath  Ali  Shah,  the  Imaret  i  Ashrcf  built  by 
Ashref  Khan,  the  Afghan  usurper,  the  TaUr  Tavlleh,  Guldasteh, 
Sarpushideh,  &c.,  erected  in  the  early  part  of  the  19th  century 
by  wealthy  courtiers  for  the  convenience  of  the  sovereign  and 
often  occupied  as  residences  of  European  ministers  travelling 
between  Bushire  and  Teheran  and  by  other  distinguished 
travellers.  Perhaps  the  most  agreeable  residence  of  all  was  the 
Haft  Dast,  "  the  seven  courts,"  in  the  beautiful  garden  of 
Saadetabad  on  the  southern  bank  of  the  river,  and  2  or  3 
m.  from  the  centre  of  the  city.  This  palace  was  built  by  Shah 
Abbas  II.  (1642-1667).  and  Fath  Ali  Shad  Kaj2r  died  there 
in  1834.  Close  to  it  was  the  Ainch  Khaneh,  "  hall  of  mirrors  " 
and  other  elegant  buildings  in  the  Hazar  jerib  (1000 acre)  garden. 
All  these  palaces  and  buildings  on  both  sides  of  the  river  were 
surrounded  by  extensive  gardens,  traversed  by  avenues  of  tall 

*  These  figures  are  approximate  for  the  centre  of  the  town  north 
of  the  nver  The  result  of  astronomical  observations  taken  by  the 
German  expedition  for  observing  the  transit  of  Venus  in  1874  and  by 
Sir  O.  St  John  in  1870  on  the  south  bank  of  the  river  near,  and  in 
Julfa  respectively  was  51*  40'  345'  £..  32*  37'  30'  N.  The  stone 
slab  commemorating  the  work  of  the  expedition  and  placed  on  the 
spot  where  the  observations  were  taken  has  t)een  carried  off  and  now 
serves  as  a  door  plinth  of  an  Armenian  house. 


trees,  principally  planes,  and  intersected  by  paved  casab  ol 
running  water  with  tanks  and  fountains.  Since  Fath  Ali  SUb  s 
death,  palaces  and  gardens  have  been  neglected.  In  1902  aa 
official  was  sent  from  Teheran  to  inspect  the  crown  boiidir^ 
to  report  on  their  condition,  and  repair  and  renovate  smae,  &x. 
The  result  was  that  all  the  above-mentioned  buildings,  esccpoog 
the  Chehel  SitAn  and  Hasht  Behesht,  were  demolished  ai^  ih^r 
timber,  bricks,  stone,  &c.,  sold  to  local  builders.  Tbe  gardests 
axe  wildernesses.  The  garden  of  the  Chehel  SiiOn  palace  ope» 
out  through  the  AlA  KapO  ("  highest  gate,  subUnie  pocte  ") 
to  the  Maidfln-i-Shah,  which  is  one  of  the  most  imposiBg  piazzas 
in  the  world,  a  parallelogram  of  560  yds.  (N.-S.)  by  174  yds. 
(E.-W.)  surrotinded  by  brick  buildings  divided  into  two  stw^tys 
of  recessed  arches,  or  arcades,  one  above  the  other.  In  froet 
of  these  arcades  grow  a  few  stunted  (irfaiies  and  poplars.  Ob 
the  south  side  of  the  maidan  is  the  famous  Hasjcd  i  Sbah  (the 
shah's  mosque)  erected  by  Shah  Abbas  I.  in  1619-1613.  ^^  '^ 
covered  with  glazed  tiles  of  great  brilliancy  and  richly  decnratfd 
with  gold  and  silver  ornaments  and  cost  over  £i75,aoa  It  is 
in  good  repair,  and  plans  of  it  were  published  by  C 
{L*ArmiHie,  la  Parse,  &c.,  vol.  i.  pis.  70-72)  and  P.  Caste  (lf( 
menu  de  la  Perse).  On  the  eastern  side  ol  the  "*«"**n  stands 
the  Masjed  i  Lutf  Ullah  with  beautiful  enaniclled  tiles  and  la 
good  repair.  Oi^XKite  to  it  cm  the  western  side  of  the  maidaa 
is  the  Alft  KapO,  a  lofty  building  in  the  form  of  an  ardbwsy 
overlooking  the  maidan  and  crowned  in  tbe  fore  |M2t  by  aa 
immense  open  throne-room  supported  by  woodeB  colojBns, 
while  the  hinder  part  is  elevated  three  storeys  higher.  On  the 
north  side  of  the  maidan  is  the  entrance  gate  to  the  main  bazaar 
surmounted  by  the  Nekkftreh-Khaneh,  or  drumhouse,  where  a 
blared  forth  the  appalling  music  saluting  the  rising  aad  setting 
sun,  said  to  have  been  instituted  by  Jamshid  many  thoiisa^ 
years  ago.  West  of  the  Chehel  SitOn  palace  and  coodocti?)g 
N.-S.  from  the  centre  of  the  city  to  the  great  bridge  of  AHa^ 
Verdi  Khan  is  the  great  avenue  neariy  a  mOe  in  length  called 
Chah&r  Bagh,  "  the  four  gardens,"  recalling  tbe  fact  that  it 
was  originally  occupied  by  four  vineyards  which  Shah  Abbas  L 
rented  at  £360  a  year  and  converted  into  a  splendid  approach 
to    his    capital. 

It  was  thus  described  by  Lord  Coma  of  Kedleston  in  18S0: 
"  Of  all  the  sights  of  Isfahin.  this  in  its  present  state  is  the  rr< 
pathetic  in  the  utter  and  pitiless  decay  of  its  beaoty.  Let  me  lao:- 
catc  what  it  was  and  what  it  is.  At  the  upper  extiemity  a  t«  > 
storeyed  pavilion.*  connected  by  a  corridor  with  the  SeragSo  of  tbe 
palace,  so  as  to  enable  the  ladies  of  the  harem  to  gace  uoobaervei 
upon  the  merry  scone  below,  looked  out  upon  the  centte  of  tliea«eBue 
Water,  conducted  in  stone  channels,  ran  down  tbe  oentie.  faOng  " 
miniature  cascades  from  terrace  to  terrace,  and  was  acca9iacu.> 
collected  in  great  square  or  octagonal  basins  where  cross  rosdi  cji 
the  avenue.  On  either  side  of  the  central  channel  was  a  row  «tf 
oriental  planes  and  a  paved  pathway  for  pedestrians.  TIkb  occanrd 
a  succession  of  open  parterres,  usually  planted  or  sowm.  Noc  (w 
cither  side  was  a  second  row  of  planes*  between  mbich  aad  '.v 
flanking  walls  was  a  raised  causeway  for  horsemen.  Tbr  t.-'^: 
breadth  is  now  fifty-two  yards.  At  intervals  corresponding  wttk  :^ 
successive  terraces  and  raMns,  arched  doorways  with  wjceand  opra 
chambers  overhead  conducted  through  these  walls  into  the  var^wjf 
royal  or  noble  gardens  that  stretched  on  either  sade.  and  were  kac«s 
as  the  Gardens  of  the  Throne,  of  the  Nightingale,  of  Vines,  d  V .^ 
berries.  Dervishes,  &c.  Some  of  these  paviHoas  went  places  of  pu*'  -: 
resort  and  were  used  as  coffee-housoL  where  when  the  bosiaess  d  \^ 
day  was  over,  the  sood  burghers  of  Isfahin  aaacmbied  to  sip  t**.-: 
beverage  and  inhale  their  Italians  the  while:  as  Fryer  pgts  t: 
'  Night  drawing  on,  all  the  pride  of  Spahaun  was  rnet  in  the  Ou-.*- 
baug  and  the  Grandees  were  Airing  themselves,  prancing  aboct  *  « 
their  numerous  Trains,  striving  to  outvie  each  other  in  POBp  ^sd 
Generosity.*  At  the  bottom,  quays  lined  the  banks  of  the  rivrr.  aad 
were  bordered  with  the  mansions  of  the  nobility.** 

Such  was  the  Chahar  Bagh  in  the  plenitude  of  its  tame.  Bai:  nr« 
what  a  tragical  contrast!  The  channels  are  empty,  then  9r  ^ 
borders  crumbled  and  shattered,  the  terraces  arv  bro^kcn  dovt.  "■* 
parterres  are  unsightly  bare  patches,  the  trees,  all  lopprd  a"  ' 
pollarded,  have  been  chipped  and  hollowed  oat  or  cnt  down  f  v  :  ^ 
by  the  soldiery  of  the  Zil.  the  side  paviltoas  are  abaadoncd  ^fi 
tumbling  to  pieces  and  the  gardens  are  wildernesses.  Two  crsto^r^ 
of  decay  could  never  make  the  Champs  £lys^  in  I^rbi.  the  t  s*^ 

*  This  pavilion  was  the  Persian  telegraph  oficc  of  Islakia  fcr 
neariy  iotiy  yearsand  wasdcnoliahed  in  1903. 
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den  Lindeo  in  Berlin,  or  Rotten  Roir  in  London,  look  one  half  as 
mueiable  as  does  the  ruined  avenue  of  Shah  Abbas.  It  is  in  itself 
aa  epitome  of  modem  Iran." 

Towards  the  upper  end  of  the  avenue  on  its  eastern  side 
stands  the  medresseh  (college)  which  Shah  Hosain  built  in  1710. 
It  still  has  a  few  students,  but  is  very  much  out  of  repair;  Lord 
Curzon  spoke  of  it  in  18&8  as  "  one  of  the  stateliest  ruins  that 
he  saw  in  Persia."   South  of  this  college  the  avenue  is  altogether 
without  trees,  and  the  gardens  on  both  sides  have  been  turned 
into  barley  fields.   Among  the  other  notable  buildings  of  Isfahfln 
must  be  reckoned  its  five  bridges,  all  fine  structures,  and  one  of 
them,  the  bridge  of  Allah  Verdi  Kahn,  388  yds.  in  length  with 
a  paved  roadway  of  30  ft.  in  breadth,  is  one  of  the  stateliest 
bridges  in  the  world,  and  has  suffered  littie  by  the  march  of  decay. 
Another  striking  feature  of  Isfahftn  is  the  line  of  covered 
bazaars,  which  extends  for  nearly  3  m.  and  divides  the  city 
from  south  to  north.    The  confluence  of  people  in  these  bazaars 
is  certainly  very  great,  and  gives  an  exaggerated  idea  of  the 
populousness  of  the  city,  the  truth  be>ng  that  while  the  in- 
habitants congregate  for  business  in  the  bazaars,  the  rest  of  the 
dty  is  comparatively  deserted.  When  surveyed  from  a  command- 
ing height  within  the  dty,  or  in  the  immediate  environs,  the 
enormous  extent  of  mingled  garden  and  building,  about  30  m. 
in  drcuit,  gives  an  impression  of  populousness  and  busy  life, 
but  a  doser  scrutiny  reveals  that  the  whole  scene  is  nothing  more 
than  a  gigantic  sham.    With  the  exception  of  the  bazaars  and 
a  few  parishes  there  is  really  no  continuous  inhabited  area. 
Whole  streets,  whole  quarters  of  the  dty  have  fallen  into  utter 
ruin  and  are  absolutely  deserted,  and  the  traveller  ^ho  is  bent  on 
visiting  some  of  the  remarkable  sites  in  the  northern  part  of 
the  dty  or  in  the  western  suburbs,  such  as  the  minarets  dating 
from  the  12th  century,  the  remains  of  the  famous  castle  of 
Tabarrak  built  by  the  Buyid  Rukn  addaula  (d.  976),  the  ruins 
of  the  old  fire  temple,  the  shaking  minarets  of  GuladAn,  &c., 
has  to  pass  through  miles  of  crumbling  mud  walls  and  roofless 
bouses.    It  is  believed  indeed  that  not  a  twentieth  part  of  the 
area  of  the  old  dty  is  at  present  peopled,  and  the  million  or 
600,000 inhabitantsofChardin's  time  (middle  of  the  17th  century) 
have  now  dwindled  to  about  85,000.    The  Armenian  suburb 
of  Julfa,  at  any  rate,  which  contained  a  population  of  30,000 
souls  in  the  17th  century,  has  now  only  4000,  and  the  Christian 
churches,  which  numbered  thirteen  and  were  maintained  with 
splendour,  are  now  reduced  to  half  a  dozen  edifices  with  bare 
walls  and  empty  benches.    Much  improvement  has  recently 
taken  place  in  the  education  of  the  young  and  also  in  their 
religious  teaching,  the  wealthy  Armenians  of  India  and  Java 
having  Uberally  contributed  to  the  national  schools,  and  the 
Church  Mittionary  Society  of  London  having  a  church,  schools 
and  hospitals  there  since  1869. 

The  people  of  Isfahan  have  a  very  poor  reputation  in  Persia 
either  for  courage  or  morab.  They  are  regarded  as  a  clever  but 
at  the  same  time  dissolute  and  disorderly  community,  whose 
government  requires  a  strong  hand.  The  lutis  (hooligans)  of 
Isfahan  are  proverbial  as  the  most  turbulent  and  rowdy  set  of 
vagabonds  in  Persia.  The  priesthood  of  Isfahan  are  much 
respected  for  their  learning  and  high  character,  and  the  merchants 
are  a  very  respectable  class.  The  commerce  of  Isfahan  has 
greatly  fallen  off  from  its  former  flourishing  condition,  and 
it  is  doubtful  whether  the  trade  of  former  days  can  ever  be 
restored.  (A.  H.-S.) 

Hutor^.— The  natural  advantages  of  Isfahan— a  genial  climate,  a 
fertile  soil  and  abundance  of  water  for  irrigation — must  have  always 
made  it  a  place  of  importance.  In  the  most  andent  cuneiform  docu- 
ments,  referring  to  a  period  between  3000  and  sooo  B.C.,  the|>rovtnce 
c^  AnskaMt  which  certainly  included  Isfahan,  was  the  limit  of  the 
geographical  knowledge  m  the  Babylonians,  typifying  the  extreme 
cast,  as  Syna  (or  Martu-ki)  tvpified  the  west.  Tne  two  provinces  of 
A  Mskan  and  Subarta,  by  which  we  must  understand  the  country  from 
Isfahan  to  Shuster,  were  ruled  in  those  remote  ages  by  the  same 
king,  who  undoubtedly  belonged  to  the  great  Turanian  family: 
and  from  this  first  notice  of  Anshan  down  to  the  7th  century  B.C. 
the  region  seems  to  have  remained,  more  or  less,  dependent  on  the 
paramount  power  of  Susa.  With  regard  to  the  eastern  frontier  of 
Anshan.  however,  ethnic  changes  were  probably  in  extensive  opera- 
tion during  this  interval  of  twenty  centuries.   The  western  Iranians, 


for  instance,  after  separating  from  thdr  eastern  brethren  on  the 
Qxus,  as  early  perhaps  as  3000  B.C..  must  have  followed  the  line 
of  the  Elburs  mountains,  and  then  bifurcating  into  two  branches 
must  have  scattered,  westward  into  Media  and  southward  towards 
Persia.  The  first  substantial  settlement  of  the  southern  branch 
would  seem  then  to  have  been  at  Isfahan,  where  Jem,  the  cponym 
of  the  Persian  race,  is  said  to  have  founded  a  famous  castle,  the 
remains  of  which  were  visible  as  late  as  the  10th  century  a.d.  This 
castle  is  known  in  the  Zoroastrian  writings  as  Jem-gird,  but  its  proper 
name  was  Saru  or  Sariik  (given  in  the  Bundahish  as  Smwa  or  Srobak), 
and  it  was  especially  famous  in  early  Mahommedan  history  as  the 
building  where  the  ancient  records  and  tables  of  the  Persians  were 
discovered  which  proved  of  so  much  use  to  Albumazar  and  his  con- 
temporaries. A  valuable  tradition,  proceeding  from  quite  a  different 
source,  has  also  been  preserved  to  tne  effect  that  Jem,  who  invented 
the  original  Persian  character,  "dwelt  in  Asan,  a  district  of 
Shuster  '  (see  Flagel's  Fthrist,  p.  12,  I.  21),  which  exactly  accords 
with  the  Assyrian  notices  of  Assan  or  Anshan  classed  as  a  depend- 
ency of  Elymais.  Now,  it  is  well  known  that  native  legend  repre- 
sented the  Persian  race  to  have  been  held  in  bondage  for  a  thousand 
years,  after  the  rdgn  of  Jem,  by  the  foreign  usurper  Zohdk  or 
ISiverasp,  a  period  which  may  well  represent  the  duration  of  Ely- 
maean  supremacy  over  the  Aryans  of  Anshan.  At  the  commence- 
ment of  the  7th  century  B.c.  Persia  and  Ansan  are  still  found  in  the 
annals  of  Sennacherib  amongst  the  tributaries  of  Elymais,  confeder- 
ated against  Assyria;  but  shortly  afterwards  the  great  Susian 
monarchy,  which  had  lasted  for  full  2000  years,  crumbled  away 
under  continued  pressure  from  the  west,  and  the  Aryans  of  Anshan 
recovered  their  independence,  founding  for  the  first  time  a  national 
dynasty,  and  establishing  their  seat  of  government  at  Gabae  on  the 
site  of  the  modern  dty  of  Isfahan. 

The  royal  dty  of  Gabae  was  known  as  a  foundation  of  the  Achae- 
menidae  as  late  as  the  time  of  Strabo,  and  the  inscriptions  show  that 
Achacmenes  and  his  successors  did  actually  rule  at  Anshan  until  the 
sreat  Cyrus  set  out  on  his  career  of  western  victory.  Whether  the 
JCdbi  or  Kdvi  (A  tradition,  the  blacksmith  of  Isfahan,  who  is  said 
to  have  headed  the  revolt  against  Zohak,  took  his  name  from  the 
town  of  Gabae  may  be  open  to  question;  but  it  is  at  any  rate  re- 
markable that  the  national  standard  of  the  Persian  race,  named 
after  the  blacksmith,  and  supposed  to  have  been  first  unfurled  at 
thb  epoch,  retained  the  title  of  Darafsh-a  KdvAni  (the  banner  of 
Klvi)  to  the  time  of  the  Arab  conquest,  and  that  the  men  of  Isfahan 
were,  moreover,  throughout  this  k>ng  period,  always  especially 
charged  with  its  protection.  The  provincial  name  a  Anshan  or 
Assan  seems  to  have  been  disused  in  the  country  after  the  age  of 
Cvrus,  and  to  have  been  replaced  by  that  of  Gabene  or  Gabiane. 
which  alone  appears  in  the  Greek  accounts  of  the  wars  of  Alexander 
and  his  successors,  and  in  the  geographical  descriptions  of  Strabo. 
Gabae  or  Gavi  became  gradually  corrupted  to  Jal  during  the 
Sassanian  period,  and  it  was  thus  by  the  latter  name  that  the  old 
city  of  Isfahan  was  generally  known  at  the  time  of  the  Arab  in- 
vasion. Subsequently  the  title  of  Jal  became  replaced  by  She- 
kerisUin  or  AfetftneA,  ''^the  city  "  par  excdUnu,  while  a  suburb  which 
had  been  founded  in  the  immediate  vicinity,  and  which  took  the  name 
of  Yahudiek,  or  the  "  Jews'  town."  from  its  original  Jewish  inhabi- 
tants, gradually  rose  into  notice  and  superseded  the  old  capital.^ 

Shthtrist&n  and  YakuAek  are  thus  in  the  early  ages  of  Islam 
described  as  independent  cities,  the  former  being  the  eastern  and* 
the  latter  the  western  division  of  the  capital,  each  surrounded  by  a 
separate  wall;  but  about  the  middle  of  the  loth  century  the  famous 
Buyid  king,  known  as  the  Rukn-addauia  [ai-Dovdek),  united  the  two 
suburbs  and  many  of  the  adjoining  villages  in  one  general  enclosure 
which  was  about  10  m.  in  circumference.  The  dt)^,  which  had  now 
resumed  its  old  name  of  Isfahan,  continued  to  flourish  till  the  time  of 
Timur  (a.d.  1387).  when  in  common  with  so  many  other  cities  of  the 
empire  it  suffered  grievously  at  the  hands  of  tne  Tatar  invaders. 
Timur  indeed  is  said  to  have  erected  a  KtUeh  Min&r  or  "skull 
tower  "  of  70.000  heads  at  the  ^ate  of  the  city,  as  a  warning  to  deter 
other  communities  from  resisting  his  arms.  The  place,  however, 
owing  to  its  natural  advanuges.  eradually  recovered  from  the  effects 
of  this  terrible  visitation,  and  when  the  Safavid  dynasty,  who  suc- 
ceeded to  power  in  the  i6th  century,  transferred  their  place  of 
residence  to  it  from  Kazvin.  it  rose  rapidly  in  populousness  and 
wealth.  It  was  under  Shah  Abbas  the  first,  the  most  illustrious 
sovereign  of  this  house,  that  Isfahan  attained  its  greatest  prosperity. 
This  monarch  adopted  every  possible  expedient,  by  stimulating 

*  The  name  of  Yahudieh  or  "  Jews'  town  "  is  derived  by  the  early 
Arab  geographers  from  a  cobny  of  Jews  who  are  said  to  have 
migrated  from  Babylonia  to  IsfaUn  shortly  after  Nebuchadrezzar's 
conquest  of  lerusalem,  but  this  is  pure  fable.  The  Jewish  settle- 
ment really  dates  from  the  vd  centunr  a.d.  as  is  shown  by  a  notice 
in  the  Armenian  history  of  Moses  of  Chorene,  lib.  iii.  cap.  3^.  The 
name  Isfakdn  has  been  generally  compared  with  the  Aspadana  of 
Ptolemy  in  the  extreme  north  of  Persis.  and  the  identification  is 

f probably  correct.  At  any  rate  the  title  is  of  great  antiquity,  being 
ound  in  the  Bundahish,  and  bdng  derived  in  all  likelihood  from  the 
family  name  of  the  race  of  Feridun,  the  Alkriydn  of  romance,  who 
were  entitled  Aspiydn  in  Pahlavi,  according  to  the  phonetic  njes  of 
that  language. 
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commerce,  encouraging  arts  and  manufactures,  and  introducing 
luxurious  habiu,  to  attract  visitors  to  his  favourite  capital.  He 
built  several  magnificent  palaces  in  the  richest  style  of  Orienul 
decoration,  pbntcd  gardens  and  avenues,  and  distributed  amonf^st 
them  the  waters  of  the  Zendeh-rfld  in  an  endless  series  of  reservoirs, 
fountains  and  cascades.  The  baths,  the  mosques,  the  colleges,  the 
baaars  and  the  caravanserais  of  the  city  received  an  equal  share  of 
his  attention,  and  European  artifioerB  and  merchants  were  largely 
encouraged  to  settle  in  nis  capital.  Ambassadors  visited  his  court 
from  many  of  the  first  states  of  Europe,  andlactories  were  perman- 
ently estaolishcd  for  the  merchants  of  Eneland,  Fiance,  Holland,  the 
Hanseatic  towns,  Spain,  Portugal  and  Moscow.  The  celebrated 
traveller  Chardin,  who  passed  a  great  portion  of  his  life  at  Isfahftn  in 
the  latter  half  of  the  17th  century,  nas  left  a  detailed  and  most 
interesting  account  of  the  statistics  of  the  dty  at  that  period.  He 
himself  estimated  the  population  at  600,000,  though  in  popular  belief 
the  number  exceeded  a  million.  There  were  iyx>  flourishing  villages 
in  the  immediate  neighbourhood;  the  enceinte  of  the  city  and 
suburbs  was  reckoned  at  aa  m.,  while  the  mud  walls  surrounding  the 
city  itself,  pn^bly  nearly  following  the  lines  of  the  Buyid  en- 
closure, measured  ao.ooo  paces.  -  In  the  interior  were  counted  162 
nuMques,  48  public  colleges,  iSoa  caravanserais,  373  baths  and  la 
cemeteries.  The  adjoining  suburb  of  lulfa  was  also  a  most  flourish- 
ing place.  Originally  founded  by  Shah  Abbas  the  Great,  who  trans- 
pmtcd  to  this  locality  3400  Armenian  families  from  the  town  of  Julfa 
On  the  Arras,  the  colony  increased  rapidly  under  his  fostering  carr. 
both  in  wealth  and  in  numbers,  the  Christian  population  being 
estimated  in  1685  at  30,000  souls.  The  first  blow  to  the  prosperity 
of  modem  lafahin  was  given  by  the  Afghan  invasion  at  the  beginning 
of  the  1 8th  century,  since  which  date,  although  continuing  for  some 
time  to  be  the  nominal  head  of  the  empire,  the  city  has  gradually 
dwindled  in  importance,  and  now  only  ranks  as  a  second  or  third  rate 
provincial  capital.  When  the  Kajar  dynasty  indeed  mounted  the 
throne  of  Persia  at  the  end  of  the  18th  century  the  seat  of  govern- 
ment was  at  once  transferred  to  Teherftn,  with  a  view  to  the  support 
of  the  royal  tribe,  whose  chief  seat  was  in  the  neighbouring  province 
of  Masenderin;  and,  although  it  has  often  been  prop<Med.  from 
considentwns  of  state  policy  in  reference  to  Russia,  to  rc-estabUsh 
the  court  at  Isfahftn,  which  is  the  true  centre  of  Persia,  the  scheme 
has  never  commanded  much  attention.     At  the  same  time  the 

Sovemment  of  Isfahftn,  owing  to  the  wealth  of  the  surrounding 
tstricts,  has  always  been  much  sought  after.  Early  in  the  iQtn 
century  the  post  was  often  conferred  upon  some  powerful  minister  of 
the  court,  but  in  later  times  it  has  been  usually  the  apanage  of  a 
favourite  son  or  brother  of  the  reigning  sovereign.^  Path  Alt  Shfth. 
who  had  a  particular  affection  for  Isfahftn.  died  here  in  1834,  and  it 
became  a  time-honoured  custom  for  the  monarch  on  the  throne  to 
seek  relief  from  the  heat  of  Teherftn  by  forming  a  summer  camp  at 
the  rich  pastures  of  Gandumftn,  on  the  skirts  of  Zardeh-Kuh,  to  the 
west  of  Isfahftn,  for  the  exercise  of  his  troops  and  the  health  and 
amusement  df  his  courtiers,  but  in  recent  years  the  practice  has  been 
discontinued.  (H.  C.  R.) 

UHIM,  a  town  of  West  Siberia,  in  the  goverament  of  Tobolsk, 
x8o  m.  N.W.  of  Omsk,  on  a  river  of  the  same  name,  tributary, 
on  the  left,  of  the  Iriysh.  Pop.  (1897)  7 161.  The  town,  which 
was  founded  in  1630,  has  tallow-melting  and  carries  on  a  large 
trade  in  rye  and  rye  flour.  The  fair  is  one  of  the  most  important 
in  Siberia,  its  returns  being  estimated  at  £500,000  annually. 

ISHHAEL  (a  Hebrew  name  meaning  "  God  hears  "),  in  the 
Bible,  the  son  of  Abraham  by  his  Egyptian  concubine  Hagar, 
and  the  eponym  of  a  number  of  (probably)  nomadic  tribes  living 
outside  Palestine.  Hagar  in  turn  personifies  a  people  found  to 
the  east  of  Gilead  (i  Cbron.  v.  10)  and  Petra  (Strabo).'  Through 
the  jealousy  of  Sarah,  Abraham's  wife,  mother  and  son  were 
driven  away,  and  they  wandered  in  the  district  south  of  Beersheba 
and  Kadesh  (Gen.  xvi.  J,  xxi.  £);  see  Abraham.  It  had 
been  foretold  to  his  mother  before  hb  birth  that  he  should  be 
"  a  wild  ass  among  men,"  and  that  he  should  dwell  "  before 
the  face  of  "  (that  is,  to  the  eastward  of)  his  brethren.  It  is 
subsequently  stated  that  after  leaving  his  father's  roof  he 
"  became  an  archer,'  and  dwelt  in  the  wilderness  of  Paran,  and 

*Zill  es  Sultan,  elder  brother  of  Muzafar  ed  d-n  Shah,  became 
'govcmor-general  of  the  Isfahan  province  in  1869. 

*0n  Paul's  use  of  the  story  of  Hae?r  (Gal.  iv.  24-26).  see  Ency. 
Bib.  col.  1934;  and  H.  St  J.  Thackeray,  Relation  of  St  Paul  to 
ccnUmporary  Jewish  Thought  (London,  1900),  pp.  196  sqq.;  Hagar 
typifies  the  old  Sinaitic  covenant,  and  Sarah  represents  the  new 
covenant  of  freedom  from  bondage.  The  treatment  of  the  concubine 
and  her  son  in  Gen.  xvi.  compared  with  ch.  xxi.  illustrates  old 
Hebrew  customs,  on  which  see  further  S.  A.  Cook,  Laws  of  Moses,  Sfc. 
(London,  1903).  pp.  1 16  sqq..  140  so. 

•The  Ituraean.  archers  were  01  Jetur,  one  of  the  "sons"  of 
IshmacI  (Gen.  xxv.  15).  and  were  Roman  mercenaries,  perhaps  even 
in  Great  Britain  [Pal.  Expl.  Fund.  Q.S.,  1909.  p.  283). 


his  mother  took  him  a  wife  out  of  the  land  of  Egypt."  B^  ^ 
genealogical  relations  were  rather  with  the  Edomites,  Midiar  'cs 
and  other  peoples  of  North  Arabia  and  the  easton  dcsen  ihia 
with  Egypt  proper,  and  this  is  indicated  by  the  expnasaom  tbo: 
"  they  dwelt  from  Havilah  unto  Shur  that  is  east  of  EipT*. 
and  he  settled  to  the  eastward  of  his  brethren  **  (see  M1Z1.4.J: 
Like  Jacob,  the  ancestor  of  the  Israelites,  he  had  twelve  sc-s 
(xxv.  12-18,  P),  of  which  only  a  few  have  historical  associi!  -*i 
apart  from  the  biblical  records.  Nebaioth  and  Kcdar  surr-^' 
the  Nabataei  and  Cedrei  of  Pliny  (v.  12),  the  fint-roen:x--r: 
of  whom  were  an  important  Arab  people  after  the  tixe  :: 
Alexander  (see  Nabataeans).  The  names  correspond  to  :'": 
Nabaitu  and  Kidni  of  the  Assyrian  inscriptioQs  occapyinc  '"^ 
desert  east  of  the  Jordan  and  Dead  Sea,  whilst  the  Ifassa  i  - 1 
Tema  lay  probably  farther  south.  Dumah  may  pcrhap*  \e 
the  same  as  the  Domata  of  Pliny  (vi.  32)  and  the  Aoc^i^s  .r 
/SoviioiBa  of  Ptolemy  (v,  19,  7,  viiL  22,  s}—Sasri»cberz 
conquered  a  fortress  of  **  ArilM  "  named  Adtumi, — mad  Jetur  :i 
obviously  the  Ituraea  of  dassiral  geograi^ien.* 

*'  Ishmael."  therefore,  is  used  in  a  wide  sense  of  the  w-Sder.  rrv'  -; 


peoples  encircling  Canaan  from  the  north-east  to  the  ao«th.  rr. 
to  but  on  a  lower  rank  than  the  "  sons  "  of  Isaac  it  is  prsr:.  . 
identical  with  the  term  "  Arabia  **  as  used  by  the  Aasyriaas.  N  .•'  - ; 
certain  is  known  of  the  history  of  these  mixed  popidatioas.  T*'« 
are  represented  as  wariikc  nomads  and  with  a  oertain  reputat>^-  *  t 
wisdom  (Baruch  iii.  23).  Not  improbably  they  spolce  a  du><r;''  .r 
dialects)  akin  to  Arabic  or  Aramaic*  Acoordiiig  to  the  Mahv.  -  *  ^ 
dans,  IshmacI,  who  is  recognised  as  their  ancestor,  Kcs  boned  *  *. 
his  mother  in  the  Kaaba  in  Mecca.  See  further.  T.  Ndldefae.  £'.  • 
Btb.,  S.9.,  and  the  articles  Edom,  Midian.    ^  (S  A.  C 

ISHPEMINO.  a  dty  of  Marquette  ooonty,  Michigan.  C^  K^ 
about  15  m.  W.  by  S.  of  Marqoette»  in  the  N.  part  of  the  c^prr 
peninsula.  Pbp.  (1890)  11,197;  (1900)  i3.>55,  of  whoa  54-0 
were  foreign-bom;  (1904)  11.623;  (1910)  12,448.  It  b  strvnt  rr 
the  Chicago  &  North  Western,  the  Duluth,  Sooth  Sbcre  £ 
Atlantic,  and  the  Lake  Superior  and  Ishpemiog  railways  V't 
city  is  1400  ft.  above  sea-level  (whence  its  lume,  from  an  Ojibviv 
Indian  word,  said  to  mean  "  hi^  up'*)>  in  the  ceoxre  cl  '.le 
Marquette  Range  iron  district,  and  has  seven  nuacs  with.:  3 
limits;  the  mining  of  iron  ore  is  its  principai  iDd-scrr 
Ishpeming  was  settled  about  1854,  and  was  inoxpocaied  xs 
a  city  in  1873. 

ISHTAR,  or  IStak,  the  name  of  the  chief  goddess  of  Bab> '  r^ 
and  Assyria,  the  cotmterpart  of  the  Phoenician  Astazte    , 
The  meaning  of  the  name  is  not  known,  thou^  it  is  po&>    : 
that  the  underlying  stem  is  the  same  as  that  of  Assnr  (^.r  '.«'.: 
would  thus  make  her  the  **  leading  one  "  or  *'  chief.'"    Ai  .. 
events  it  is  now  generally  recognized  that  the  name  is  Serr    : 
in  its  origin.    Where  the  name  originated  is  likewise  oncer..  - 
but  the  indications  point  to  Erech  where  we  find  the  wcr^"  r 
of  a  great  mother-goddess  indepotdent  of  any  aaBodatkc  ■ 
a  male  counterpart  flourishing  in  the  oldest  period  of  RaS  .*'  - ' 
history.    She  appears  under  various  names,  ainong  wi   - 
Nanl,  Innanna,  NinI  and  Anunit.     As  early  as  the  tU>>   ' 
Khammurabi  we  find  these  varioiis  names  which  irprest-    . 
originally  differoit  goddesses,  thou^  all  nianifesl  ns  the    - 
trait  the  life-giving  power  united  in  Ishtar.    Even  when  the 
names  are  employed  it  is  always  the  great  nMrther-goddes  • 
is  meant.    Ishtar  is  the  one  goddess  in  the  pantheon  who  rr 
her  independent  position  despite  and  throii|fbout  all  changes  * 
the   Babylonian-Assyrian   religion    undergoes.      In   a  o.- 
sense  she  is  the  only  real  goddess  in  the  pantheon,  the  rest  .     . 
mere  reflections  of  the  gods  with  whom  they  are  aso  < 
as  consorts.    Even  when  Ishtar  is  viewed  as  the  conaat  k.' 
chief— of  Marduk  occasionally  in  the  south,  of  Aassr  ~  ^ 
frequently  in  the  north — the  consciousness  thai   she  ^-    • 
personality  of  her  own  apart  from  this  associAtk»  s  t:    * 
lost  sight  of. 


>* 


*  With  Adbeel  (Gen.  xxv.  13)  may  be  identified  IdSnH  - 
tribe  employed  by  Tiglath-Pileser  IV.  (73A  a.c.)  to  wii:s 
frontier  of  Musri  (Sinaitic  peninsula  or  N.  Arabia  ?). 

^This  is  suggested  bv  the  fact  that  Ashurbanipal  <7th  cf- 
mcntions  as  the  name  01  their  deity  Atar-Saaain  (s.aL.  **  lAtar  ~    - 
heavens  "JL 
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We  may  reasonably  assume  that  the  analogy  drawn  from  the 
process  of  reproduction  among  men  and  animals  led  to  the 
conception  of  a  female  deity  presiding  over  the  life  of  the  universe. 
The  extension  of  the  scope  of  this  goddess  to  life  in  general — to 
the  growth  of  plants  and  trees  from  the  fructifying  seed — ^was  a 
natural  outcome  of  a  fundamental  idea;  and  so,  whether  we 
turn  to  incantations  or  hymns,  in  myths  and  in  epics,  in  votive 
inscriptions  and  in  historical  annals,  Ishtar  is  celebrated  and 
invoked  as  the  great  mother,  as- the  mistress  of  lands,  as  clothed 
in  splendour  and  power— one  might  almost  say  as  the  personifica- 
tion of  life  itself. 

But  there  are  two.aspects  to  this  goddess  of  life.  She  brings 
forth,  she  fertilizes  the  fields,  she  clothes  nature  in  joy  and  glad- 
ness, but  she  also  withdraws  her  favour*  and  when  she  does  so 
the  fields  wither,  and  men  and  animals  cease  to  reproduce. 
In  place  of  life,  barrenness  and  death  ensue.  She  is  thus  also 
a  grim  goddess,  at  once  cruel  and  destructive.  We  can,  there- 
fore, understand  that  she  was  also  invoked  as  a  goddess  of  war 
and  battles  and  of  the  chase;  and  more  particularly  among  the 
warlike  Assyrians  she  assumes  this  aspect.  Before  the  battle  she 
appears  to  the  army,  clad  in  battle  array  and  armed  with  bow  and 
arrow.  In  myths  symbolizing  the  change  of  seasons  she  is 
portrayed  in  this  double  character,  as  the  life-giving  and  the 
life-depriving  power.  The  most  noteworthy  of  these  myths 
describes  her  as  passing  through  seven  gates  into  the  nether  world. 
At  each  gate  some  of  her  clothing  and  her  ornaments  are  removed 
until  at  the  last  gate  she  is  entirely  naked.  While  she  remains  in 
the  nether  world  as  a  prisoner — whether  voluntary  or  involuntary 
it  is  hard  to  say — all  fertility  ceases  on  earth,  but  the  time  comes 
when  she  again  returns  to  earth,  and  as  she  passes  each  gate  the 
watchman  restores  to  her  what  she  had  left  there  until  she  is 
again  clad  in  her  f  uU  splendour,  to  the  joy  of  mankind  and  of  all 
nature.  Closely  allied  with  this  myth  and  personifying  another 
view  of  the  change  of  seasons  b  the  story  of  Ishtar's  love  for 
Tammuz — symbolizing  the  spring  time — but  as  midsummer 
approaches  her  husband  is  shdn  and,  according  to  one  versioi^, 
it  is  for  the  purpose  of  saving  Tammuz  from  the  clutches  of  the 
goddess  of  the  nether  world  that  she  enters  upon  her  journey 
to  that  region. 

In  aU  the  great  centres  Ishtar  had  her  temples,  bearing  such 
names  as  £*anna,  "  heavenly  house,"  in  Erech;  E-makh, "  great 
house,"  in  Babylon;  E-mash-mash,  "house  of  offerings, ".in 
Nineveh.  Of  the  details  of  her  cult  we  as  yet  know  little,  but 
there  is  no  evidence  that  there  were  obscene  rites  connected 
with  it,  though  there  may  have  been  certain  mysteries  introduced 
at  certain  centres  which  might  easily  impress  the  uninitiated  as 
having  obscene  aspects.  She  was  served  by  priestesses  as  well 
as  by  priests,  and  it  would  appear  that  the  votaries,  of  Ishtar 
were  in  all  cases  virgins  who,  as  long  as  they  remained  in  the 
service  of  Ishtar,  were  not  permitted  to  many. 

In  the  astral-theological  system,  I^tar  becomes  the  planet  Venus, 
and  the  double  aspect  of  the  goddess  is  made  to  con^cspond  to  the 
strikingly  different  phases  of  Venus  in  the  summer  and  winter 
seasons.  On  monuments  and  seal-cylindcri  she  appears  frequently 
with  bow  and  arrow,  though  also  simply  clad  in  long  robes  with  a 
crown  on  her  head  and  an  eight-rayed  star  as  her  symbol.  Statuettes 
have  been  found  in  large  numbers  representing  her  as  naked  with  her 
arnu  folded  across  her  breast  or  nolding  a  child.  The  art  thus 
reflects  the  popular  conceptions  formed  of  the  goddess.  Together 
with  Sin,  the  moon-god,  and  Shamash,  the  sun-god,  she  is  the  third 
figure  in  a  triad  pcrsonifyinff  the  three  great  forces  of  nature — moon, 
sun  and  earth,  as  the  lifc-lorce.  The  doctrine  involved  illustrates 
the  tctidency  of  the  Babylonian  priests  to  centralize  the  manifesta- 
tions of  divine  power  in  the  universe,  just  as  the  triad  Anu,  Bel  and 
Ea  iq.v.)—the  heavenS|  the  earth  and  the  watery  deep — ^form 
another  illustration  of  this  same  tendency. 

Naturally,  as  a  member  of  a  triad,  I^tar  is  dissociated  from  any 
local  limitations,  and  similariy  as  the  planet  Venus — a  conception 
which  is  essentially  a  product  of  theological  speculation — no  thought 
of  any  particular  locality  for  her  cult  is  present.  It  is  because  her 
cult,  like  that  of  Sin  (q.v.)  and  Shamasn  {q.vX  is  spread  over  all 
Babylonia  and  Assyria,  that  she  becomes  available  for  purposes  of 
theological  speculation. 

Cf.  AsTARTE,  Atascatis,  Gkbat  Mothsr  or  TBB  Gods,  and 
specially  Babylonian  and  Ajssykian  Religion.  (M.  Ja.) 

ISHTIB,  or  ISTIB  (anc.  Astibon,  Slav.  Shtipliye  or  Shtip), 
a  town  of  Macedonia,  European  Turkey,  iq  (be  vilayet  pf 


Kossovo;  45  m.  E.S.E.  of  Uskub.    Pop.  (1905)  about  10,000. 

Ishtib  is  built  on  a  hill  at  the  confluence  of  the  small  river 

Ishtib  with  the  Bregalnitza,  a  tributary  of  the  *Vardar.    It  has 

a  thriving  agricultural  trade,  and  possesses  several  fine  mosques, 

a  number  of  fountains  and  a  large  bazaar.    A  hill  on  the  north' 

west  is  crowned  by  the  ruins  of  an  old  castle. 

ISIDORB  OP  ALEXANDRIA,'  Gre^  philosopher  and  on« 

of  the  last  of  the  Neoplatonists,  lived  in  Athens  and  Alexandria! 

towards  the  end  of  the  5th  century  a.d.    He  became  head  of  th^ 

school  in  Athens  in  succession  to  Marinus  who  followed  Produs5 

His  views  alienated  the  chief  members  of  the  school  and  he  was 

compelled  to  resign  his  position  to  Hegias.    He  is  known  prind-| 

pally  as  the  preceptor  of  Damasdus  whose  testimony  to  him 

in  the  Life  of  Isidcrus  presents  him  in  a  very  favourable  light 

as  a  man  and  a  thinker.   It  is  generally  admitted,  however,  that 

he  was  rather  an  enthusiast  than  a  thinker;  reasoning  with  him 

was  subsidiary  to  inspiration,  and  he  preferred  the  theories  of 

Pythagoras  and  Plato  to  the  unimaginative  logic  and  the  practical 

ethics  of  the  Stoics  and  the  Aristotelians.    He  seems  to  have 

given  loose  rein  to  a  sort  of  theosophical  speculation  and  attached 

great  importance  to  dreams  and  waking  visions  on  which  he  used 

to  expatiate  in  his  public  discourses. 

Damascius'  Life  is  preserved  by  Phottus  in  the  BibluMeeat  and  the 
fragments  are  printed  in  the  Didot  edition  of  Diogenes  Lafirtius. 
See  Agathias,  Hist,  iL  30;  Photius,  Bibliotkeca,  181;  and  histories 
of  Neoplatoniam. 

ISIDORE  OP  SEVILLE,  or  Isidori»  Hispalensis  (c.  560-636), 
Spanish  encyclopaedist  and  historian,  was  the  son  of  Severianus, 
a  distinguished  native  of  Cartagena,  who  came  to  Seville  about 
the  time  of  the  birth  of  Isidore.  Leander,  bishop  of  Seville,  was 
his  dder  brother.  Left  an  orphan  while  still  young,  Isidore  was 
educated  in  a  monastery,  and  soon  distinguished  himself  in  con* 
troversies  with  the  Arians.  In  599,  on  the  death  of  his  brother, 
he  was  chosen  archbishop  of  Seville,  and  acquired  high  renown 
by  his  successful  administration  of  the  episcopal  office,  as  well 
as  by  his  numerous  theological,  historical  and  scientific  works. 
He  founded  a  school  at  Seville,  and  taught  in  it  himself.  In  the' 
provincial  and  national  councils  he  played  an  important  part, 
notably  at  Toledo  in  610,  at  Seville  in  619  and  in  633  at  Tolnk), 
which  profoundly  modified  the  organization  of  the  church  in 
Spain.  His  great  work,  however,  was  in  another  line.  Pro- 
foundly versed  in  the  Latin  as  wdl  as  in  the  Christian  literature, 
his  indefatigable  intdlectual  curiosity  led  him  to  condense  and 
reproduce  in  encydopaedic  fdrm  the  fruit  of  his  wide  reading. 
His  works,  which  indude  all  topics — sdence,  canon  law,  history 
or  theology — ^are  unsystematic  and  largdy  uncritical,  merely 
reprodudng  at  second  hand  the  substance  of  such  sources  as 
were  available.  Yet  in  their  inadequate  way  they  served  to 
keep  alive  throughout  the  dark  ages  some  little  knowledge 
of  the  antique  culture  and  learning.  The  most  elaborate  of  his 
writings  is  the  Originum  sive  eiymologiarum  libri  XX,  It  waa 
the  last  of  his  works,  written  between  63a  and  633,  and  waa 
corrected  by  his  friend  and  disdple  Braulion.  It  is  an  encydo- 
paedia  of  all  the  sdences,  under  the  form  of  an  explanation  of 
the  terms  proper  to  each  of  them.    It  was  one  of  the  capita] 

books  of  the  middle  ages. 

On  the  Libri  differenliarum  sive  de  propridaU  sermonum — of  which 
the  first  book  is  a  collection  of  synonyms,  and  the  second  of  ex- 
planations of  metaphysical  and  rdigious  ideas — see  A.  Mack's 
doctoral  dissertation,  Rennes.  1900.  Mommsen  has  edited  the 
Chronica  majora  or  Chronicon  de  sex  aetoHbus  (from  the  creation  to 
A.D.  615)  arid  the  "  Historia  Gotborum,  Wanoalorum,  Sueborum," 
in  the  Monuwunta  Cermaniae  kistorica,  auclores  antiquissimi; 
Chronica  minora  IL  The  history  of  the  Goths  is  a  historical  source 
of  the  first  order.  The  De  scrtptoribus  ecdesiasticis  or  better  De 
eiris  ittustribus,  was  a  continuation  of  the  work  of  St  Jerome  and  of 
Gennadius  (d.  G.  von  Dzialowski  in  KirchengeschichUiche  Studien,  iv. 
(1899).    Especially  interesting  is  the  De  nalura  rerum  ad  Sisebutum 

*  With  Isidore  of  Alexandria  has  been  confused  an  Isidore  ol  Gaza, 
mentioned  by  Photius.  Little  b  known  of  him  except  that  be  was 
one  of  those  who  accompanied  Damascius  to  the  Persian  court  when 
Justinian  dosed  the  schools  in  Athens  in  U9.  Suidas,  in  speaking 
of  Isidore  of  Alexandria,  says  that  Hypatia  was  his  wife,  but  there 
is  no  means  of  approximating  the  dates  (see  Hypatia).  Suetonius, 
in  his  Life  of  Nero,  rcfcr»  to  a  Cynic  philosopher  named  Isidore,  who  i« 
said  to  nave  jested  publicly  at  the  expense  of  Nero, 
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regem,  a  treatise  on  astronomy  and  meteorology,  which  contained  the 
sum  of  physical  philosophy  during  the  early  middle  ages.  The 
JUgtda  monachorum  of  Isidore  was  adopted  by  roanyof  the  mon- 
asteries in  Spain  during  the  7th  and  8tn  centuries.  The  collection 
of  canons  known  as  the  Isidoriana  or  HispaUnsit  is  not  by  him.  and 
the  following,  attributed  to  him,  are  of  doubtful  authenticity:  Dt 
ortu  ac  obilu  patrum  qui  in  Scriptttra  laudibus  effermniur;  AUe- 
goriae  uripttirae  sacrae  et  iiber  numerorum;  De  ordine  crealuramm. 

The  edition  of  all  of  Isidore's  works  by  F.Orevalo  (Rome,  1797- 
1803.  7  vols.),  reproduced  in  M^ne,  Patrelopa  Latina,  81-84,  ** 
carefully  edited.  See  also  C.  Canal,  San  Isu&ro,  exposicum  de  sus 
obras  e  indtcacicnes  a  cerca  de  la  injluencia  one  kan  ejercido  en  la 
civUtMOCum  espaMpla  (Seville.  1897).  A  list  oT  monographs  is  in  the 
Bibliograpkie  of  Ulysse  Chevalier. 

ISINGLASS  (probably  a  comiption  of  the  Dutch  kuisenNaSf 
Ger.  UausenUaset  literally  *'  sturgeon's  bladder  "),  a  pure  form 
of  commercial  gelatin  obtained  from  the  swimming  bladder  or 
sound  of  several  species  of  fish.  The  sturgeon  is  the  most  valu- 
able, various  species  of  which,  especially  Acipenser  stettaius 
(the  seuruga),  A.  rutkcnus  (the  sterlet)  and  A.  giddenslUdlii 
(the  oss^tr),  flourbh  in  the  Volga  and  other  Russian  rivers, 
in.  the  Caspian  and  Black  Seas,  and  in  the  Arctic  Ocean,  and  yield 
the  "  Rusuan  isinglass  ";  a  large  fish,  Silurus  parkerii,  and 
probably  some  other  fish,  yield  the  "  Brazilian  isinglass  ";  other 
less  definitely  characterized  fish  yield  the  "  Penang  "  product; 
while  the  common  cod,  the  hake  and  other  Cadidae  also  yield 
a  variety  of  isinglass.  The  sounds,  having  been  removed  from 
the  fish  and  cleansed,  undergo  no  other  preparation  than  desicca- 
tion or  drying,  an  operation  needing  much  care;  but  in  this 
process  the  sounds  are  subjected  to  several  different  treatments. 
If  the  sound  be  unopened  the  product  appears  in  commerce  as 
"pipe,"  "purse"  or  "lump  isinglass";  if  opened  and  unfolded, 
as  "  leaf  "  or  "  honeycomb  ";  if  folded  and  dried,  as  "  book," 
and  if  rolled  out,  as  "ribbon  isinglass."  Russian  isinglass 
generally  appears  in  commerce  as  leaf,  book,  and  long  and  short 
staple;  Brazilian  isinglass,  from  Para  and  Maranham,  as  pipe, 
lump  and  honeycomb;  the  latter  product,  and  also  the  Isinglass 
of  Hudson's  Bay,  Penang,  Manila,  &c.,is  darker  in  colour  and  less 
soluble  than  the  Russian  product. 

The  finest  isinglass,  which  comes  from  the  Russian  ports  of 
Astrakhan  and  Taganrog,  is  prepared  by  steeping  the  sounds  in 
hot  water  in  order  to  remove  mucus,  &c.;  they  are  then  cut  open 
and  the  inner  membrane  exposed  to  the  air;  after  drying,  the 
outer  membrane  is  removed  by  rubbing  and  beating.  As 
imported,  isinglass  is  usually  too  tough  and  hard  to  be  directly 
used.  To  increase  its  availability,  the  raw  material  is  sorted, 
soaked  in  water  till  it  becomes  flexible  and  then  trimmed;  the 
trimmings  arcf  sold  as  a  lower  grade.  The  trimmed  sheets  are 
sometimes  passed  between  steel  rollers,  which  reduce  them  to 
the  thickness  of  paper;  it  then  appears  as  a  tran^)arcnt  ribbon, 
"  shot  "  like  watered  silk.  The  ribbon  is  dried,  and,  if  necessary, 
cut  into  strips. 

The  principal  use  of  isinglass  is  for  clarifying  wines,  beers 
and  other  liquids.  This  property  is  the  more  remarkable  since 
it  is  not  possessed  by  ordinary  gelatin;  it  has  been  ascribed  to 
its  fibrous  structure,  which  forms,  as  it  were,  a  fine  network  in 
the  liquid  in  which  it  is  disseminated,  and  thereby  mechanically 
carries  down  all  the  minute  particles  which  Occasion  the  turbidity. 
The  cheaper  varieties  are  more  commonly  used;  many  brewers 
prefer  the  Penang  product;  Ru^an  leaf,  however,  is  used 
by  some  Scottish  brewers;  and  Russian  long  staple  is  used  in 
the  Worcestershire  cider  industry.  Of  secondary  importance 
is  its  use  for  culinary  and  confectionery  purposes,  for  example, 
in  making  jelh'es,  stiffening  jams,  &c.  Here  it  is  often  replaced 
by  the  so-called  "  patent  isinglass,"  which  is  a  very  pure  gelatin, 
and  differs  from  natural  isinglass  by  being  useless  for  clarifying 
liquids.  It  has  few  other  applications  in  the  arts.  Mixed 
with  gum,  it  is  employed  to  give  a  lustre  to  ribbons  and  silk; 
incorporated  with  water,  Spanish  liquorice  and  lamp  black 
it  forms  an  Indian  ink;  a  solution,  mixed  with  a  little  tincture 
of  benzoin,  brushed  over  sarsenet  and  allowed  to  dry,  forms 
the  well-known  "  court  plaster."  Another  plaster  is  obtained 
by  adding  acetic  add  and  a  little  otto  of  roses  to  a  solution  of 
fine  glue.  _  It  also  has  valuable  agglutinating  properties;  by 


disserving  in  two  ports  of  pure  akohol  H  fonns  a 
cement,  the  solution  cooling  to  a  white,  opaque.  Iiaid  ioLt. 
it  also  dissolves  in  strong  acetic  add  to  fom  a  powahdercxzi^ 
which  b  eyecially  useful  for  repairing  g^aas,  pottoy  aad 
like  substances. 

ISIS  (Egyptian  £fe),  the  most  famoos  of  the  Egypciaa  god* 
desscs.    She  was  of  human  form,  in  early  times  d»sting;-whed 

only  by  the  hiero^yph  of  her  name  U  upon  ha  bead,    hue 


m 


she  commonly  wore  the  boms  of  a  cow,  and  the 
to  her;  it  is  doubtful,  however,  whether  she  had  any  agirfi 
representation  in  early  times,  nor  bad  she  ptwit  mnm  oi  arr 
considerable  locality  until  a  late  period,  when  Philae.  Bcftbf: 
and  other  large  temples  were  dedicated  to  her  wocsfaipi.  \e: 
she  was  of  great  importance  in  mythology,  religion  and  iririr. 
appearing  constantly  in  the  very  ancient  Pyramid  tczls  as  irc 
devoted  «ster-wife  of  Osirn  and  mother  of  Horns,  le  ihe 
divine  genealogies  she  is  daughter  of  Keb  and  Not  (earth  z=xi 
sky).  She  was  supreme  in  nugical  power,  canning  and  Lt:c-«- 
ledge.  A  legend  of  the  New  Kingdom  tells  how  she  cwttr.^rc 
to  learn  the  all-powerful  hidden  name  d  RC  which  he  k:^ 
confided  to  no  one.  A  snake  which  she  had  lashaoned  for  ir^ 
purpose  stung  the  god,  who  sent  for  her  as  a  last 
unendurable  agony;  whereupon  she  represented  to 
nothing  but  his  own  mysterious  name  conid 
venom  of  the  snake.  Much  Egyptian  magic  turns  on  the  bra,  -f 
or  protection  of  Horus  by  Isis,  and  it  is  chiefly  from  -^g- 
texts  that  the  myth  of  Isis  and  Osiris  as  pven  by  Flniarch  caz  tjc 
illustrated.  The  Mettemich  stela  (XXXth  Dynasty).  tl»  fcaes 
example  of  a  class  of  prophylactic  stelae  generally  knova  br 
the  name  of  "  Horus  on  the  aocodiles,"  is  insczibed  with  a  ixi 
text  relating  the  adventures  of  Isis  and  Horus  in  the  marshes 
of  the  Delta.  >\|ith  her  sister  Nephthys,  Isis  is  freqoently  trpn^ 
scnted  as  watching  the  body  of  Osiris  or  mooming  his  death. 

Isis  was  identified  with  Demeter  by  Herodotus,  and  dcsczibed 
as  the  goddess  who  was  held  to  be  the  greatest  by  the  Egyptiia. 
he  states  that  she  and  Osiris,  unlike  other  deities,  were  wonSsippei 
throughout  the  land.  The  importance  of  Isb  had  iocnsel 
greatly  since  the  end  of  the  New  Kingdom.  Tlie  great  teapuc  s 
Philae  was  begun  under  the  XXXth  Dynasty;  that  of  Bertie; 
seems  to  have  been  built  by  Ptolemy  II.  The  cidt  of  Isb  sprai 
into  Greece  with  that  of  Serapis  early  in  the  3rd  oentLry  1  z 
In  Egypt  itself  Isea,  or  shrines  of  Isis,  swarmed.  At  Ccz.% 
Isis  became  a  leading  divinity  on  a  par  with  the  earfy'god  il  r. 
About  80  B.C.  Sulla  founded  an  Isiac  coQcge  in  Rome,  but  :l*rr 
altars  within  the  dty  were  overthrown  by  the  coosak  so  ksa 
than  four  times  in  the  decade  from  $8  to  48  B.C.,  and  the  vt^n-  :> 
of  Isis  at  Rome  continued  to  be  limited  or  suppressed  ty  i 
succession  of  enactments  which  were  enforced  until  the  re zs. 
of  Caligula.  The  Isiac  mysteries  were  a  representation  cf  *? 
chief  events  in  the  myth  of  Isis  and  Osiris — the  maritT  ■ 
Osiris,  the  lamentations  of  Isis  aiKi  her  wandoings.  fc&«  1 
by  the  triumph  of  Horus  over  Seth  and  the  resurrectJDn  oi '  *t 
slain  god — accompanied  by  music  and  an  expositioa  of  the  :^~^ 
meaning  of  the  spectacle.  These  were  tradiiuwal  m  ar^xr: 
Egypt,  and  in  their  later  development  were  no  donbt  af .  ".: 
by  the  Eleusinian  mysteries  of  Demeter.  They  :q3pealed  pc« .' 
fully  to  the  imagination  and  the  religious  sense.  The  ix.^": 
went  through  rites  of  purification,  and  practised  a  deyte  ■: 
asceticism;  but  for  many  the  festival  was  believed  to  be  ^ 
occasion  for  dark  orgies.  Isb  nursing  the  chUd  Harm  ¥^- 
pokhattes)  was  a  very  common  figure  in  the  Dehaic  per.'. 
and  in  these  later  days  was  still  a  favourite  nfsnstsz^-'- 
The  I&is  temples  discovered  at  Pompeii  and  in  Rome  show  '.^j. 
ancient  monuments  as  well  as  objects  of  small  sar  were  brsc^ 
from  Egypt  to  Italy  for  dedication  to  her  worship,  be:  *~ 
goddess  absorbed  the  attributes  of  all  female  divia>ue»  >.e 
was  goddess  of  the  earth  and  its  fruits,  of  the  NOe,  ol  :hr  vj. 
of  the  underworld,  of  love,  healing  and  magk.  From  the  ts^  ^ 
Vespasian  onwards  the  worship  of  Isis,  always  popnUr  wk%  ^-s- 
sections,  had  a  great  vogue  throughout  the  west***  — *•»  — ^ 
is  not  without  traces  in  Britain. ,  It  ptovod  Uk 
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of  the  pagan  cults  in  maintaining  itself  against  Christianity, 

with  which  it  had  not  a  little  in  common,  both  in  doctrine  and 

in  emblems.   But  the  destruction  of  the  Serapeum  at  Alexandria 

in  A.D.  397  was  a  fatal  blow  to  the  prestige  of  the  Graeco-Egyptian 

divinities.    The  worship  of  Isis,  however,  survived  in  Italy 

into  the  5th  century.    At  Philae  her  temple  was  frequented  by 

the  barbarous  Nobatae  and  Blemmyes  until  the  middle  of  the 

6th  century,  when  the  last  remaining  shrine  of  las  was  finally 

dosed. 

See  G.  Lafaye.  art.  **  lus  "  in  Daiembeiget  SagUo,  Diciionnairg  des 
anlsquiiis  (1900);  id.  HisLdu  cuUt  desdmniUsd'Alexandru  hers  dt 
FEtypte  (1883):  Meyer  and  Drexler.  art.  "Ists"  in  Rtacber'B 
Lexicon  der  gnech,  unardm.  M^rikolep*  (1891-1893)  (very  elaborate) ; 
E.  A.  W.  Budge,  Cods  of  Ike  £gypitaust  voL  ii.  ch.  xiii. ;  Ad.  Ruach, 
De  Serapid*  et  Jsido  in  Craecia  cnUis  (dissertation)  (Berlin,  1906). 
(The  author  especially  collects  the  evidence  from  Greek  inacrii>tions 
earlier  than  the  Roman  conquest ;  he  contends  that  the  mvsteries  of 
Isis  were  not  equated  with  the  Eleuunian  mysteries.)    (F.  lA.,  G.) 

ISKELIB,  the  chief  town  of  a  Casa  (governed  by  a  kaimakam) 
in  the  vilayet  of  Angora  in  Asia  Minor,  altitude  2460  ft.,  near 
the  left  bank  of  the  Kizil  Irmak  (anc  Halys),  zoo  m.  in  an 
air-line  N.E.  of  Angora  and  60  S.E.  of  Kastamflni  (to  which 
vilayet  it  belonged  till  1894).  Pop.  10,600  (Cuinet,  La  Twquie 
d*  ilrie,  1894).  It  lies  several  miles  off  the  road,  now  abandoned 
by  wheeled  txiiffic,  between  CHiangra  and  Amasia  in  a  picturesque 
€id  de  sac  amongst  wooded  hills,  at  the  foot  of  a  limestone  rock 
crowned  by  the  ruins  of  an  andent  fortress  now  filled  with 
houses  (photograph  in  Anderson,  Siudia  Ponlica,  p.  4).  Its 
andent  name  is  uncertain.  Near  the  town  (cm  S.)  are  saline 
firings,  whence  salt  is  extracted. 

I8LA,  JOSfi  FRANCISOO  DB  (1703-1781),  Spanish  saUrist, 
was  bom  at  ViUavidanes  (Le6n)  on  the  24tb  of  March  1703. 
He  joined  the  Jesuits  in  X7i9»  was  banished  from  Spain  with 
his  brethren  in  1767,  and  settled  at  Bologna,  where  he  died  on 
the  and  of  November  1781.  His  earliest  publication,  a  Carta 
dt  un  residenle  en  Roma  (2735),  is  apanegyric  of  trifling  interest, 
and  La  Jttveniud  triunfanie  (1737)  was  written  in  collaboration 
with  Luis  de  Lovada.  Isla's  gifts  were  first  shown  in  his  Triunfo 
del  amory  de  la  lealtad:  Dia  Grande  de  Naaarra,  a  satiri«»l 
description  of  the  ceremonies  at  Pamplona  in  honour  of  Ferdinand 
VI.'s  accession;  its  sly  humour  so  far  escaped  the  victims 
that  they  thanked  the  writer  for  his  appreciation  of  their  local 
efforts,  but  the  true  significance  of  the  woriL  was  discovered 
shortly  afterwards,  and  the  protests  were  so  violent  that  Isia 
was  transferred  by  his  superiors  to  another  district.  He  gained 
a  grefit  reputation  as  an  effective  preacher,  and  his  posthumous 
Sermonet  morales  (1793-1793)  justify  his  fame  in  this  respect. 
But  his  position  in  the  history  of  Spanish  literature  is  due  to 
his  Historia  del  famoso  predioador  fray  Gerundio  de  CampoMat, 
alias  Zoles  (1758),  a  novel  which  wittily  caricatures  the  bom- 
bastic eloquence  of  pulpit  orators  in  Spain.  Owing  to  the 
protests  of  the  Dominicans  and  other  regulars,  the  book  was 
prohibited  in  1760,  but  the  second  part  was  issued  surreptitiously 
in  1768.  He  tranilated  Gil  Bias,  adopting  more  or  less  seriously 
Voltaire's  unfounded  suggestion  that  Le  Sage  plagiarized  from 
Espind's  Marcos  de  Obretfin,  and  otlwr  Spanish  books;  the 
text  appeared  in  17S3,  and  in  1838  was  greatly  modified  by 
Evaristo  Pefla  y  Martin,  whose  arrangement  is  still  widdy  read. 
See  Policarpo  MingoCe  y  Tarranna,  Varones  Unslres  de  la  pro- 
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ISLAM*  an  Arabic  word  meaning  "pious  submission  to  the 
will  of  God,"  the  name  of  the  religion  of  the  orthodox  Mahom- 
medans,  and  hence  used,  generioilly,  for  the  whole  body  of 
Mahommedan  peoples.*  Salama,  from  which  the  wmd  is  derived 
appears  in  salaam, "  peace  be  with  you,"  the  greeting  of  the  East, 
and  in  Moslem,  and  means  to  be  "  free  "  or  **  secure."  (See 
Maromiczoan  Reucxon,  &c) 

ISLAMABAD,  a  town  of  India  in  the  state  of  Kashmir,  on 
the  north  bank  of  the  Jhdum.  Pop.  (1901)  9390.  The  town 
crowns  the  summit  of  a  long  low  ridge,  extmding  from  the 
mountains  eastward.    It  is  t£e  seoood  town  in  Kaahmir,  and 


was  originally  the  capital  of  the  valley,  but  is  now  decaying. 
It  contains  an  old  summer  palace,  overshadowed  by  plane 
trees,  with  numerous  springs,  and  a  fine  mosque  and  shrine. 
Below  the  town  b  a  reservoir  containing  a  spring  of  dear  water 
called  the  Ananl  Nag,  slightly  sulphurous,  from  which  volumes 
of  gas  continually  arise;  the  water  swarms  with  sacred  fish. 
There  are  manufactures  of  ig««iimii-  shawls,  also  of  chintzes, 
cotton  and  woollen  goods. 

ISLAND  (O.E.  ieg  -isle,  +land>),  in  physical  geography, 
a  term  generally  definable  as  a  piece  of  land  surrounded  by 
water.  Islands  may  be  divided  into  two  main  classes,  continental 
and  oceanic.  The  former  are  such  as  would  result  from  the 
submergence  of  a  coastal  range,  or  a  coastal  highland,  until 
the  mountain  bases  were  cut  off  from  the  mainland  while  their 
summits  remained  above  water.  The  island  may  have  been 
formed  by  the  sea  cutting  through  the  landward  end  of  a 
peninsula,  or  by  the  eating  back  of  a  bay  or  estuary  until  a  portion 
of  the  mainland  is  detached  and  becomes  surrounded  by  water. 
In  aU  cases  where  the  continental  islands  occur,  they  are  con- 
nected with  the  mainland  by  a  continental  shelf,  and  their 
structure  is  essentially  that  of  the  mainUnd.  The  islands  off 
the  west  coast  of  Scotlaiid,  and  the  Isles  of  Man  and  Wight 
have  this  rehition  to  Britain,  while  Britain  and  Ireland  have  a 
similar  relation  to  tfie  continent  of  Europe.  The  north-east 
coast  of  Australia  furnishes  similar  ezami^,  but  in  addition 
to  these  in  that  locality  there  are  true  oceanic  islands  near  the 
mainland,  formed  by  the  growth  of  the  Great  Barrier  coral  red. 
Oceanic  islands  are  due  to  various  causes.  It  is  a  question 
whether  the  numberless  islands  of  the  Malay  Ardiipdago  should 
be  regarded  as  continental  or  oceanic,  but  there  is  no  doubt 
that  the  South  Sea  islands  scattered  over  a  portion  of  the 
Padfic  belong  to  the  oceanic  group.  Tlie  ocean  floor  is  by  no 
means  a  levd  plain,  but  rises  and  falls  in  mounds,  eminences 
and  basins  towards  the  surface.  When  this  configuration  is 
emphasized  in  any  particular  oceanic  area,  so  that  a  peak  rises 
above  the  suxface,  an  oceanic  island  is  produced.  Submarine 
volcanic  activity  may  also  raise  material  above  sea-levd,  or 
the  buckling  of  the  ocean-bed  by  earth  movements  may  have 
a  similar  result.  Coral  islands  (see  Atoll)  are  oceanic  islands,' 
and  are  frequently  dustered  upon  plateaux  where  the  sea  is 
of  no  great  depth,  or  appear  singly  as  the  crown  of  some  isolated 
peak  that  rises  from  deep  water. 

Island  life  contains  many  features  of  peculiar  interest  The 
sea  forms  a  barrier  to  some  forms  of  life  but  acts  as  a  carrier  to 
other  colonizing  forms  that  frequently  devdop  new  features 
in  their  isolated  surroundings  where  the  strunl®  for  existence 
is  greater  or  less  than  bdore.  When  a  sea  barrier  has  existed 
for  a  very  long  time  there  is  a  marked  difference  between  the 
fauna  and  flora  even  of  adjacent  islands.  In  Bali  and  Borneo, 
for  example,  the  flora  and  fauna  are  Asiatic,  while  in  Lombok 
and  Cdebes  they  are  Australian,  though  the  Bali  Straits  are 
very  narrow.  In  Java  and  Sumatra,  though  bdonging  to  the 
same  group,  there  are  marked  devdopments  of  bird  life,  the 
peacock  being  found  in  Java  and  the  Argus  pheasant  in  Sumatra, 
having  become  too  spedalized  to  migrate.  The  Cbcos,  Keeling 
Islands  and  Christmas  Island  in  the  Indian  Ocean  have  been 
colonized  by  few  animal  forms,  chiefly  sea-birds  and  insects, 
while  they  are  dothed  with  abundant  vegetation,  the  seeds  of 
which  have  been  carried  by  currents  and  by  other  means,  but 
the  variety  of  plants  is  by  no  means  so  great  as  on  the  mainland. 
Island  life,  therefore,  is  a  sure  indication  of  the  origin  of  the 
island,  which  may  be  one  of  the  remnants  of  a  shattered  or 
dissected  continent,  or  may  have  arisen  independently  from  the 
sea  and  become  afterwards  colonir.ed  by  drift. 

The  word  "  island  "  b  sometimes  used  for  a  piece  of  land  cut  off  by 
the  tide  or  surrounded  by  manh  {e.g.  Hayling  Island). 

*  The  O.E.  ieg,  ig,  still  appearing  in  local  names,  e.g.  Anglesey. 
Battersea,  b  cognate  with  Norw.  dy,  IceL  ey,  ami  the  first  part  01 
Ger.  Eiland,  Ac.;  it  b  referred  to  the  oridnal  Teut.  akmia,  a  pbce 
in  water,  einoa,  water,  d.  Lat.  aoua;  tne  same  word  b  seen  in 
Englbh  ''  eyot."  "  att,'^  an  blet  ia  a  river.  The  spelling  "  bUnd." 
accepted  bdore  1700,  b  due  to  a  false  connexion  with^'  isle,"  Fr. 
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ISLAT»  the  southemmost  island  of  the  Inner  Hebrides,  Argyll- 
shire, Scotland,  x6  m.  W.  of  Kmt3rre  and  f  m.  S.W.  of  Jura, 
from  which  it  is  separated  by  the  Sound  of  Islay.  Pop.  (xgoi) 
6857;  area,  150,400  acres;  tnarimuin  breadth  19  m.  and 
maTiiniifn  length  25  m.  The  sea-lochs  Gruinart  and  Indaal  cut 
into  it  so  deeply  as  almost  to  convert  the  western  portion  into 
a  separate  island.  It  is  rich  and  productive,  and  has  been  called 
the  "  Queen  of  the  Hebrides."  The  surface  generally  is  regular, 
the  highest  summits  being  Ben  Bheigeir  (1609  ft.)  and  Sgorr 
nam  FaoUeann  (1407  ft.).  There  are  several  freshwater  lakes 
and  streams,  which  provide  good  fishing.  Islay  was  the  andent 
seat  of  the  "  lord  of  the  Isles,"  the  first  to  adopt  that  title  being 
John  Macdonald  of  Isle  of  Islay,  who  died  about  1386;  but  the 
Macdonalds  were  ultimatelyousted  by  their  rivals,  the  Campbells, 
about  i6z6.  Islay  House,  the  andent  seat  of  the  CampbeUs  of 
Islay,  stands  at  the  head  of  Loch  IndaaL  The  island  was  formoly 
occupied  by  small  crofters  and  tacksmen,  but  since  1851  it  has 
been  gradually  developed  into  large  sheep  and  arable  farms  and 
considerable  business  is  done  in  stock-raising.  Daixy-farming 
is  largely  followed,  and  oats,  barley  and  various  green  crops  are 
raised.  The  chief  difficulty  in  the  way  of  reclamation  is  the  great 
area  of  peat  (60  sq.  mOi  which, at  its  present  rate  of  consumption, 
is  calculated  to  last  1500  years.  The  island  contains  several 
whisky  distilleries,  pxodudng  about  400,000  gallons  annually. 
Slate  and  marble  are  quarried,  and  there  is  a  little  mining  of 
iron,  lead  and  silver.  At  Bowmore,  the  chief  town,  there  is  a 
considerable  shipping  trade.  Port  Ellen,  the  prindpal  village, 
has  a  quay  with  lighthouse,  a  fishery  and  a  golf-course.  Port 
Askaig  is  the  ferry  station  for  Faolin  on  Jura.  Regular  com- 
munication with  the  Cl3rde  is  maintained  by  steamers,  and  a 
cable  was  laid  between  Lagavulia  and  Kintyre  in  X87Z.' 

ISLES  OF  THB  BLEST,  or  Fortunate  Islands  (Gr. 
al  Tuv  fUMifiuw  i4|0uc:  Lat.,  Fortunatae  Insulae),  in  Greek 
mythology  a  group  of  islands  near  the  edge  of  tlie  Western 
Ocean,  peopled  not  by  the  dead,  but  by  mortals  upon  whom 
the  gods  had  conferred  immortality.  like  the  islands  of  the 
Phaeadans  in  Homer  {Od.  viii.)  or  the  Celtic  Avalon  and  St 
Brendan's  island,  the  Isles  of  the  Blest  are  represented  as  a 
land  of  peri>etual  summer  and  abundance  of  aU  good  things. 
No  reference  is  made  to  them  by  Homer,  who  speaks  instead  of 
the  Elysian  Plain  (Od.  iv.  and  ix.),  but  they  are  mentioned  by 
Hcsiod  {Works  and  Days,  168)  and  Pindar  (CH.  ii.).  A  very  old 
tradition  suggests  that  the  idea  of  such  an  earthly  paradise 
was  a  reminiscence  of  some  unrecorded  voyage  to  Madeira  and 
the  Canaries,  which  are  sometimes  named  Fortunatae  Insulae 
by  medieval  map-makers.       (See  Atlantis.) 

ISLINGTON  (in  Domesday  and  later  documents  Isdd^m, 
Isendon  and  in  the  x6th  century  Hissdtcn),  a  northern  metro- 
politan borough  of  London,  England,  bounded  £.  by  Stoke 
Newington  and  Hackney,  S.  by  Shoreditch  and  Finsbury,  and 
W.  by  St  Pancras,  and  eztendixig  N.  to  the  boundary  of  the 
county  of  London.  Pop.(x9ox)334,99x.  The  name  is  commonly 
applied  to  the  southern  part  of  the  borough,  which,  however, 
includes  the  districts  of  HoUoway  in  the  north,  Highbury  in 
the  east,  part  of  Kingsland  in  the  south-east,  and  Bamsbury 
and  Canonbuiy  in  the  south-central  portion.  The  districts  in- 
cluded preserve  the  names  of  andent  manors,  and  in  Canonbuxy, 
which  belonged  as  early  as- the  13th  centuxy  to  the  priory  of 
St  Bartholomew,  Smithfield,  traces  of  the  old  manor  house 
remain.  The  fields  and  places  of  entertainment  in  Islington 
were  favourite  places  of  resort  for  the  dtisens  of  London  in  the 
X7th  century  and  later;  the  modem  Ball's  Pond  Road  recalls 
the  sport  of  duck-hunting  practised  here  and  on  other  ponds 
in  the  parish,  and  the  popularity  of  the  place  was  increased  by 
the  discovery  of  chalybeate  wells.  At  Copenhagen  Fields,  now 
covered  by  the  great  cattle  market  (1855)  adjoining  Caledonian 
Road,  a  great  meeting  of  labourers  was  hdd  in  X834.  They  were 
suspected  of  intending  to  impose  thdr  views  on  parliament  by 
violence,  but  a  display  of  inilitary  force  held  them  in  check. 
The  most  noteworthy  modem  institutions  in  Islington  are  the 
Agricultural  Hall,  Liverpool  Road,  erected  in  1862,  and  used 
for  cattle  and  horse  shows  and  other  exhibitions;  Pentonville 


Prison,  Caledonian  Road  (x84s)^amtpacef  bvadin^nditLag 
from  a  centre,  and  HoUoway  PiiKm.  The  bocoag|k  has  only  xzx 
40  acres  of  public  grounds,  the  prindpal  of  whkii  is  H«gkb..'7 
Fidds.  Among  its  institutions  are  the  Great  Nottlsera  Ccsml 
Hospital,  HoUoway,  the  London  Fever  Hospital,  the  Kortbexa 
Polytechnic,  and  the  London  School  of  Divimtj,  St  J^^'s 
HaU  Highbury.  Islington  is  a  sofiragaa  bishopric  in  tht  diocese 
of  London.  The  pariismentary  bonmi^  of  t«k«^^i«^  im^  norti, 
south,  east  and  west  divtsioos,  each  xetuniing  ooe  waacba. 
The  boxou^  ooundl  consists  of  a  mayor,  so  •Mrf^m  aad 
60  coundUoxB.    Area,  3091 '5  acres. 

ISUP,  a  township  of  SuffoUc  county.  New  Yock,  VJSJl, 
in  the  central  part  of  the  S.  side  of  Long  Island.  Pop.  (19c;, 
state  census)  X3,73X ;  (X9X0)  x8,346.  The  to»Bsliq>  is  16  m.  kzi 
from  E.  to  W.,  and  8  m.  wide  in  its  widest  part.  It  is  boosdcd 
on  the  S.  by  the  Atlantic  Ocean;  between  tbe  ocesA  and  rbe 
Gmt  South  Bay,  here  5-7  m.  wide,  is  a  long  narrow  strip  :i 
beach,  called  Hre  IsUnd,  at  the  W.  end  of  which  is  Fire  hlzri 
Inlet.  The  "Island  "beach  and  the  Inlet,  both  vcnrda^ettscs 
for  shipping,  are  protected  by  the  Fxre  Idaad  Iig|fathc^.3e, 
the  Fire  Island  fjghfshtp,  and  a  Life  Saving  Siatiaa  near  ibc 
liglithouae  and  another  at  Point  o'  Woods.  Near  the  Lic^t- 
house  there  are  a  United  States  Wireless  Telegrapli  Statiaa  ari 
a  station  of  the  Western  Uxxion  Tdegraph  Cooipsay,  vt?::^ 
aimounces  to  New  Yoxk  xncomii^  steanndnps;  and  a  Liijt 
farther  E.,  on  the  site  f ormeriy  occupied  by  the  Snf  House,  a 
weU-known  resort  for  hay-fever  patients,  is  a  state  paik.  Aknz 
the  "  Island  "  beach  there  is  cxoeUcnt  sutf-bathu^  Tbc 
township  is  served  by  two  paraUd  branches  of  the  Vcm^  Hasi 
railroad  about  4  m.  apart.  On  the  main  (natthetm)  drrisi-.s 
are  the  viUages  of  Brentwood  (first  settled  as  Modem  Tiscs. 
a  quasi  fxee-love  commuxiity),  which  now  has  the  CobvcbI  ci 
Schod  of  St  Joseph  and  a  large  private  saaitazinm;  Cczrtrsl 
Isllp,  the  seat  of  the  Central  IsUp  State  Hospital  for  the  Insarc ; 
and  Ronkonkoma,  on  the  edge  of  a  lake  of  the  same  saase  («.ii 
no  visible  outlet  or  inlet  and  sufferixig  remarkable  ckaoges  in  area. 
On  the  S.  division  of  the  Long  Idand  railroad  are  the  vCoxes 
of  Bay  Shore  (to  the  W.  of  which  is  West  Islxp);  Oakdaie;  We£ 
SayviUe,  originaUy  a  Dutch  settlonent;  SajrvxDe  aisd  BaypcrL 
The  "  South  Country  Road  "  of  crushed  dam  or  oyatcr's^«-£ 
ruxis  through  these  villages,  which  are  famoos  lor  oyster  &z. 
clam  fisheries.  About  one-half  of  the  pccscBt  tMwush^t  vii 
patented  in  1684,  x686,  1688  and  1697  by  WHfiaai  Vnr  • 
(X657-X733),  the  son  of  Matthias  NicoUs,  who  caxnefron  Isi.^  - 
Oxfordshire,  England;  this  large  estate  (on  cither  aide  of  :  • 
Connetquot  or  Great  river)  was  kept  intact  until  1786;  the ' 
part  of  IsUp  was  mostly  induded  in  the  Moabny  p«tcsit  of  i  re : , 
and  the  township  was  incorporated  in  17x0. 

ISLT,  the  name  of  a  smaU  river  on  the  Muiuccan-Algeri.T 
frontier,  a  sub-tributary  of  the  Tafna,  fam^-f  as  tlie  sees*  ~l 
the  greatest  victory  of  the  French  army  in  the  Algeriaa  virs 
The  intervention  of  Morocco  on  the  sUk  of  Abd-d-Kad 
at  once  to  the  bombardment  of  Tangier  by  the  Frcndiieet 
the  prince  de  JoinviUe,  and  the  advaixs  of  the 
of  General  Bugeaud  (1844).  Ihe  enemy,  45; 
found  to  be  encamped  on  the  Isly  river  near  Kodiat-d-Qfeoc'. 
Bugeaud  disposed  of  some  6500  infantry  and  1500 
with  a  few  pieces  of  artUlery.  In  his  own  wocds,  tte 
adopted  was  "  a  boar's  head."  With  the  army 
P^lissier  and  other  officers  destixied  to  adttevi 
the  X4th  of  August  the  "  boar's  head  "  crossed  the  river  %:  . 
9  m.  to  the  N.W.  of  Kudiat  and  advanced  npoa  the  Mcc  : 
camp;  it  was  immediatdy  attacked  on  aU  sides  by  great  =^  !.-<-- 
of  cavalry;  but  the  voUeys  of  the  steady  Freoch  inlaBtnr  b-.^ 
the  force  ci  every  charge,  and  at  the  right  mosacMt  ihsF:^  -r 
cavalry  in* two  bodies,  each  of  the  sttcnisth  of  a  brigade,  b-^  •  * 
out  and  charged.  One  brigade  stormed  the  M oodaft  ru: : 
(near  Kudiat)  in  the  face  of  artHkry  fire,  the  other  sosta.s'^  & 
desperate  conflict  on  the  right  wing  with  a  large  body  of  Mocr  -. ' 
horse  which  had  not  charged;  axid  only  the  antval  of  grf*r-- 
put  an  end  to  the  resistance  in  this  quarter  A  general  r.  • 
of  the  Moorish  forces  was  f oUowed  by  another  actjoa  is.  «  .  2 
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tbey  endctvouxed  to  letake  the  camp.  Bugetud's  forces,  which 
had  origiiiaUy  faced  S.  when  crossing  the  river,  had  now  changed 
direction  until  they  faced  almost  W.  Near  Kudiat-el-Khodra  the 
Moon  had  rallied  in  considerable  force,  and  prepared  to  retake 
their  camp.  The  French,  however,  continued  to  attack  in  perfect 
combination,  and  after  a  stubborn  resistance  the  Moors  once 
more  gave  way.  For  this  great  victory,  which  was  quickly 
foIk)wed  by  proposals  of  peace,  Bugeaud  was  made  due  d'Isly. 

ISMAIL  (1830-1895),  khedive  of  Egypt,  was  bom  at  Cairo 

on  the  31st  of  Decembcx  X830,  being  the  second  of  the  three  sons 

of  Ibrahim  and  grandson  of  Mehemet  Ali.    After  receiving  a 

European  education  at  Paris,  where  he  attended  the  £cole 

d'£tat-Major,  he  returned  home,  and  on  the  death  of  his  elder 

brother  became  heir  to  his  uncle.  Said  Mohammed,  the  Vali  of 

Egypt.   Said,  who  apparently  conceived  his  own  safety  to  lie  in 

ridding  himself  as  much  as  possible  of  the  presence  of  his  nephew, 

empk>yed  him  in  the  next  few  years  on  missions  abroad,  notably 

to  the  pope,  the  emperor  Napoleon  III.  and  the  sultan  of  Turkey. 

In  1861  he  was  despatched  at  the  head  of  an  army  of  14,000  to 

quell  an  insurrection  in  the  Sudan,  and  this  he  successfully 

accomplished.    On  the  death  of  Said,  on  18th  January  1863, 

Ismail  was  proclaimed  viceroy  without  opposition.    Being  of  an 

Orientally  extravagant  disposition,  he  found  with  considerable 

gratification  that  the  Egyptian  revenue  was  vastly  increased  by 

the  rise  in  the  value  of  cotton  which  resulted  from  the  American 

Ovil  War>  the  Egyptian  crop  being  worth  about  £25,000,000 

instead  of  £5,000,000.    Besides  acquiring  luxurious  tastes  in  his 

sojourns  abroad,  Ismail  had  discovered  that  the  dvilized  nations 

of  Europe  made  a  free  use  of  their  credit  for  raising  loans.    He 

proceeded  at  once  to  apply  this  idea  to  his  own  country  by 

transferring  his  private  debts  to  the  state  and  launching  out  on 

a  grand  scale  of  expenditure.    Egypt  was  In  his  eyes  the  nder's 

estate  which  was  to  be  exploited  for  his  benefit  and  his  renown. 

His  own  position  had  to  be  strengthened,  and  the  country 

provided  with  institutions  after  European  models.    To  these 

objects  Ismail  applied  himself  with  energy  and  cleverness,  but 

without  any  stint  of  expense.    During  the  'sixties  and  'seventies 

£gypt  became  the  happy  hunting-ground  of  self-seeking  financiers, 

to  whose  schemes  Ismail  fell  an  easy  and  a  willing  prey.    In 

1866-1867  he  obtained  from  the  sultan  of  Turkey,  in  exchange 

for  an  increase  in  the  tribute,  firmans  giving  him  the  title  of 

khedive,  and  changing  the  law  of  succ^on  to  direct  descent 

from  father  to  son;  and  in  1873   he  obtained  a  new  firman 

making  him  to  a  large  extent  independent.    He  projected  vast 

schemes  of  internal  reform,  remodelling  the  customs  system 

and  the  post  office,  stimulating  commercial  progress,  creating 

a  sugar  industry,  introducing  European  improvements  into 

Cairo  and  Alexandria,  building  palaces,  entertaining  lavishly 

and  maintaining  an  opera  and  a  theatre.   It  has  been  calculated 

that,  of  the  total  amount  of  debt  incurred  by  Ismail  for  his 

projects,  about  xo%  may  have  been  sunk  in  works  of  permanent 

utility--always   excluding   the   Suez   Canal.    Meanwhile   the 

opening  of  the  Canal  had  given  him  opportunities  for  asserting 

himself  in  foreign  courts.    On  his  accession  he  refused  to  ratify 

the  concessions  to  the  Canal  company  made  by  Said,  and  the 

question  was  referred  in  1864  to  the  arbitration  of  Napoleon  IIL, 

who  awarded  £3,80^000  to  the  company  as  compensation  for 

the  losses  they  would  incur  by  the  changes  which  Ismail  insisted 

upon  in  the  original  grant.    Ismail  then  used  every  available 

means,  by  his  own  undoubted  powers  of  fascination  and  by 

judicious  expenditure,  to  bring  his  personality  b^ore  the  foreign 

sovereigns  and  public,  and  he  had  no  little  success.   He  was  made 

G.C.B.  in  1867,  and  in  the  same  year  visited  Paris  and  London, 

where  he  was  recdved  by  Queen  Victoria  and  welcomed  by  the 

lord  mayor;   and  In  1869  he  again  paid  a  visit  to  En^and. 

The  result  was  that  the  opening  of  the  Canal  in  November  1869 

enabled  him  to  claim  to  rank  among  European  sovereigns,  and 

to  give  and  receive  royal  honours:  this  excited  the  jealousy  of 

the  sultan,  but  IsmaU  was  clever  enough  to  pacify  hk  overlord. 

In  1876  the  old  system  of  consular  jurisdiction  for  foreigners 

was  modified,  and  the  system  of  mixed  courts  introduced,  by 

which  European  and  luitive  judges  sat  together  to  try  all  civfl 


cases  without  respect  of  nationality.  In  all  these  years  Ismail 
had  governed  with  ieiai  and  profusion,  spending,  borrowing, 
raising  the  taxes  on  the  fellahin  and  combining  his  policy  of 
independence  with  dswling  visions  of  Egyptian  aggrandixement. 
In  Z874  he  annexed  Darfur,  and  was  only  prevented  from 
extending  his  dominion  into  Abyssinia  by  the  superior  fighting 
power  of  the  Abyssinians.  But  at  length  the  inevitable  financial 
crisis  came.  A  national  debt  of  over  one  hundred  millions 
sterling  (as  opposed  to  three  millions  when  he  became  viceroy) 
had  been  incurred  by  the  khedive,  whose  fundamental  idea  of 
liquidating  his  borrowings  was  to  borrow  at  increased  interest. 
The  bond-holders  became  restive.  Jud^nents  were  given 
against  the  khedive  in  the  intemationid  tribunals.  When  he 
could  raise  no  more  loans  he  sold  his  Sues  Canal  shares  (in  1875) 
to  Great  Britain  for  £3,976,582;  and  this  was  immediately 
followed  by  the  beginning  of  foreign  intervention.  In  December 
1875  Mr  Stephen  Cave  was  sent  out  by  the  British  government 
to  inquire  into  the  finances  of  Egypt,  and  in  April  1876  his  report 
was  published,  advising  that  in  view  of  the  waste  and  extrava- 
gance it  was  necessary  for  foreign  Powers  to  interfere  in  order  to 
restore  credit.  The  result  was  the  establishment  of  the  Caisse 
de  la  Dette.  In  October  Mr  (afterwards  Lord)  Goschen  and  M. 
Joubert  made  a  further  investigation,  which  resulted  in  the 
establishment  of  Anglo-French  control.  A  further  commission 
of  inquiry  by  Major  Baring  (afterwards  Lord  Cromer)  and  others 
in  1878  culminated  in  Ismtul  mating  over  his  estates  to  the 
nation  and  accepting  the  position  of  a  constitutional  sovereign, 
with  Nubar  as  premier,  Mr  (afterwards  Sir  Charles)  Rivers 
Wilson  as  finance  minister,  and  M.  de  Blignidies  as  minister  of 
public  works.  Ismail  professed  to  be  quite  pleased.  "  Egypt," 
he  said,  "  is  no  longer  in  Africa;  it  is  part  of  Europe."  The  new 
regime,  however,  only  lasted  six  months,  and  then  Ismail  dis- 
mhsed  his  ministers,  an  occasion  being  deliberately  prepared 
by  his  getting  Arabi  (^.v.)  to  foment  a  military  protiunciamiento. 
England  and  France  took  the  matter  seriously,  and  insisted 
(May  1879)  on  the  reinstatement  of  the  British  and  French 
ministers;  but  the  situation  was  no  longer  a  possible  one;  the 
tribunals  were  still  giving  judgments  for  debt  against  the  govern- 
ment, and  when  Germany  and  Austria  showed  signs  of  intending 
to  enforce  execution,  the  governments  of  Great  Britain  and 
France  perceived  that  the  only  chance  of  setting  matters  straight 
was  to  get  rid  of  Ismail  altogether.  He  was  first  advised  to 
abdicate,  and  a  few  days  afterwards  (26th  June),  as  he  did  not 
take  the  hint,  he  received  a  telegram  from  the  sultan  (who  had 
not  forgotten  the  earlier  history  of  Mehemet  All's  dynasty), 
addressed  to  him  as  ex-khedive,  and  informing  him  that  his  son 
Tewfik  was  his  successor.  He  at  once  left  E^pt  for  Naples,  but 
eventually  was  permitted  by  the  sultan  to  retire  to  his  palace 
of  Emirghian  on  the  Bosporus.  There  he  remained,  more  or  less 
a  state  prisoner,  till  his  death  on  the  2nd  of  March  1895.  Ismail 
was  a  man  of  undoubted  ability  and  remarkable  powers.  But 
beneath  a  veneer  of  French  manners  and  education  he  remained 
throughout  a  thorough  Oriental,  though  without  any  of  the 
moral  earnestness  which  characterizes  the  better  side  of  Mahom- 
medanism.  Some  of  his  ambitions  were  not  unworthy,  and 
though  his  attitude  towards  western  civilization  was  essentially 
cynical,  he  undoubtedly  helped  to  make  the  Egyptian  upper 
classes  realize  the  value  of  European  education.  Moreover, 
spendthrift  as  he  was,  it  needed — as  is  pointed  out  in  Milner's 
Engtand  in  Egypt— ti  series  of  unfortunate  conditions  to  render 
his  personality  as  pernicious  to  his  country  as  it  actually  became. 
"  It  needed  a  nation  of  submissive  slaves,  not  only  bereft  of  any 
vestige  of  liberal  institutions,  but  devoid  of  the  slightest  spark 
of  the  spirit  of  Uberty.  It  needed  a  bureaucracy  which  it  would 
have  been  hard  to  equal  for  its  combination  of  cowardice  and 
corruption.  It  needed  the  whole  gang  of  swindlers — ^mostly 
European — ^by  whom  Ismail  was  surrounded. "  It  was  his  early 
encouragement  of  Arabi,  and  his  introduction  of  swarms  of 
foreign  concession-hunters,  which  precipitated  the  "national 
movement  "  that  led  to  British  occupation.  His  greatest  title  to 
remembrance  in  history  must  be  that  he  made  European  interven- 
tion in  Egypt  compulsory.  (H.  Cb.) 
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ISMAIL  HADJI  lUULVI-IIOHAlIMED  (1781-1831),  Miissal- 
man  reformer,  was  bom  at  Pholah  near  Delhi.  In  OM>peration 
with  Syed  Ahmed  he  attempted  to  free  Indian  Mahommedanism 
from  the  influence  of  the  native  early  Indian  faiths.  The  two 
men  traveUed  extensively  for  many  yean  and  visited  Mecca. 
In  the  Wahhabite  movement  they  found  much  that  was  akin 
to  thdr  own  views,  and  on  Rtuzning  to  India  preached  the  new 
doctrine  of  a  pure  Islam,  and  gathered  many  adherents.  The 
official  Mahommedan  leaden,  however,  reguded  their  propa- 
ganda with  disfavour,  and  the  dispute  led  to  the  reformen 
being  interdicted  by  the  British  government  in  1827.  The  little 
company  then  moved  to  PunjJ)  where,  aided  by  an  Afghan 
chief,  they  declared  war  on  the  Sikhs  and  made  Peshawar  the 
capital  of  the  theocratic  community  which  they  wished  to 
establish  (1829).  Deserted  by  the  Afg^ians  th^  had  to  leave 
Peshawar,  and  Ismail  Had^  fell  in  battle  against  the  Sikhs 
amid  the  Pakhli  mountains  (1831).  The  movement  survived 
him,  and  some  adherents  are  still  foond  In  the  nwmntalw  of  the 
north-west  frontier. 

Ismail's  book  Taqouaiyai  d  Imdm  was  pablidied  in  Hindustam 
and  transUted  in  the  Journal  ef  the  Royal  Astatie  SodOy,  xiiL  1852. 

mAQJA,  a  town  of  Lower  Egypt,  the  central  station  on  the 
Sues  Canal,  on  the  N.W.  shore  of  Lake  Timsa,  about  50  m. 
from  the  Mediterranean  and  the  Red  Sea,  and  93  m.  N.E.  of 
Cairo  by  raiL  Pop.  (1907)  10,373.  It  was  laid  out  in  1863, 
in  connexion  with  the  constntction  of  the  canal,  and  is  named 
after  the  khedive  IsmaiL  It  is  divided  into  two  quarten  by  the 
road  leading  from  the  landing-place  to  the  railway  station,  and 
has  numerous  public  offices,  warehouses  and  other  buildings, 
including  a  palace  of  the  khedive,  used  as  a  hospital  during  the 
British  mHitaxy  operations  in  1882,  but  subsequently  allowed 
to  fall  into  a  dilapidated  condition.  The  broad  m«fad«mir.fd 
streets  and  regular  squares  bordered  with  trees  give  the  town  an 
attractive  appearance;  and  it  has  the  advantage,  a  nre  one 
in  Egypt,  of  being  surrounded  on  three  sides  by  flourishing 
gardens.  The  Quai  Mehemet  All,  which  lies  along  the  canal  for 
upwards  <tf  a  mUe,  contains  the  chilet  occupied  by  Ferdinand 
de  Lesseps  during  the  buUding  of  the  canaL  At  the  end  of 
the  quay  are  the  works  for  supplying  Port  Said  with  water. 
On  the  other  side  of  the  Uke  are  the  so-called  Quarries  of  the 
Hyenas,  from  which  the  building  material  for  the  town  was 
obtained. 

ISMAT,  THOMAS  HEHRT  (1837-1899),  British  shipowner, 
was  bom  at  Maryport,  Cumberland,  on  the  7th  of  January  1837. 
He  received  his  education  at  Croft  House  School,  Carlisle,  and 
at  the  age  of  sixteen  was  apprenticed  to  Messn  Imrie  &  Tomlinson, 
shlpownen  and  brokers,  of  Liverpool.  He  then  travelled  for 
a  time,  visiting  the  ports  of  South  America,  and  on  returning 
to  Liverpool  started  in  business  for  himself.  In  1867  he  took 
over  the  White  Star  line  of  Australian  dippers,  and  in  1868, 
perceiving  the  great  future  which  was  open  to  steam  navigation, 
established,  In  conjunction  with  Willkm  Imrie,  the  (keanic 
Steam  Navigation  Company,  which  has  since  become  famous 
as  the  White  Star  Une.  While  continuing  the  Australian  service, 
the  firm  determined  to  engage  in  the  American  trade,  and  to 
that  end  ordered  from  Messrs  Harland  &  Wolff,  of  Belfast,  the 
first  Oceanic  (3807  tons),  which  was  launched  in  1870.  This 
vessel  may  fairly  be  said  to  have  marked  an  era  in  North  Atlantic 
traveL  llie  same  is  trae  of  the  succesave  types  of  steamer  which 
Ismay,  with  the  co-operation  of  the  Belfast  shipbuilding  firm, 
subsequently  provided  for  the  American  trade.  To  Ismay  is 
mainly  due  the  credit  of  the  arrangement  by  which  some  of  the 
fastest  ships  of  the  British  mercantile  marine  are  held  at  the 
disposal  of  the  government  in  case  of  war.  The  origin  of  this 
plan  dates  from  the  Russo-Turkish  war,  when  there  seemed 
a  likelihood  of  En^and  being  involved  in  hostilities  with  Russia, 
and  when,  therefore,  Ismay  offered  the  admiralty  the  use  of  the 
White  Star  fleet.  In  1892  he  retired  from  partnership  in  the 
firai  of  Ismay,  Imrie  and  Co.,  though  he  retained  the  chairman- 
ship of  the  White  Star  Company.  He  served  on  several  important 
committees  and  was  a  member  of  the  royal  commission  in  1888 
(A  army  and  navy  administration.  He  was  always  most  generous 
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in  his  ocmttibutions  to  charities  for  the  le&f  o^ 
in  1887  he  contributed  (jnofico  towards  a 
Liverpod  saHon.    'Bit  (fied  at  Birkenhead 
November  1899. 

ISMm,  or  ISNIKMID  (anc.  ilTMiMafia),  tbe<&ie£  tows  «rf  tis 
Khoja  Hi  sanjak  ol  Constantinople,  in  Asia  Minar,  atwated  as 
rising  ground  near  the  head  of  the  gulf  of  Ismid.  Tbe  sarai 
has  an  am  of  4650  aq.  m.  and  a  population  of  9i%jooo  (Mosiess 
131,000).  It  is  an  agiicultuzal  district,  prodnring  ti.M  wmjs  aad 
tobacco,  and  there  are  large  forests  qf  oak,  beech  and 
Yalova  there  are  hot  minctal  spring  m 
summer.  The  town  b  connected  by  the  lines  of  the 
railway  company  with  Haldar  Pasha,  the  we: 
with  Angora,  Konia  and  &zqrma.  It  oootains  a  fiae  i6c> 
century  mosque,  buHt  l»y  the  cdebcated  architect  SiBaa.  PtpL 
20,000  (Moslems  9500,  Christians  8000,  Jews,  2500).  As  ibe 
seat  of  a  mutessarif,  a  Greek  metropolitan  and  aa 
archbishop,  Ismid  retains  somewhat  of  its 
but  the  material  condition  of  the  town  b  little  in 
its  rank.  The  head  of  the  gntf  of  Ismid  b  gradnal^  sStiag  ep. 
The  dodeyard  was  dosed  in  1879,  and  the  poet  of 
now  at  Darinje,  3!  m.  distant,  where  the  AnatoSaa 
Company  have  establi^hfd  their  woricshops  and  have  bait  dsda 
and  a  quay. 

ISHARD^  MAXIMIM  (1758-1825),  French  revoIiitjaBist,  wis  a 
dealer  In  perfmneiy  at  Draguignan  when  he  was  elected  depciT 
for  the  department  of  the  Var  to  the  Lcgidative  Asaec-^r. 
where  he  j<aned  the  Girondists.    Attacking  the  oovrt,  and  J:^ 
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Austrian  committee"  in  the  Tuileries,  he  deosaiided  i^ 
dbbandment  of  the  king's  bodyguard,  and  icpcoached  Lk-i 
XVL  for  infiddity  to  the  amstitntion.  But  on  the  aoch  of  J;-=£ 
1792,  "wbok  the  crowd  invaded  the  pslace,  he  was  one  of  t^ 
deputies  who  went  to  place  themsdvcs  beside  the  ki^g  to  pntect 
him.  After  the  xoth  of  August  1792  he  was  sent  to  the  ax^r  of 
the  North  to  justify  the  insurrection.   Re-elected  to  tbe 
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tion,  he  voted  the  death  of  Loub  XVL  and 

tbe  Committee  of  (General  Defence  when  It 

the  4th  of  January  1793.    The  committee, 

members,  proved  unwiddy,  and  on  the  4th 

presented,  on  behalf  of  the  Girondist 

recommending  a  smaller  committee  of  nine, 

later  was  cstjd>lished  as  the  Committee  of 

the  35th  of  May,  Isnard  was  presiding  at  the 

a  deputation  of  the  commune  of  Paris  cam 

J.  R.  H£bert  should  be  set  at  liberty,  and  he  made  the  fisracis 

reply:  "If  by  these  insurrections,   continoafly 

should  happen  that  the  principle  of  b 

should  suffer,  I  declare  to  you  in  the  name  of  France  that 

people  will  search  the  banks  of  the  Seine  to  see  if  Pub  has 

existed."    On  the  and  of  June  1793  he  offered  las  icsigasi^s 

as  representative  of  the  pec^le,  bat  was  not  fnnnwiiirt  is  tSe 

decree  by  which  the  Convention  determined  apoa  the  arrest  <f 

twenty-nine  Girondists.     On  the   3rdl  of 

hb  arrest  was  decreed  along  with  that  of  several 

deputies  who  had  left  the  Convention  and  were 

war  in  the  departments.    He  escaped,  and  on  the  Sih  of  Mx-  : 

1795  was  recalled  to  the  Ccmvention,  where  he  sappocted  al  Jrt 

measures  of  reaction.    He  was  dected  deputy  ior  tl^  Var  tj 

the  Council  of  Five  Hundred,  where  he  played  a  vcqr  wspiSf-^ : 

r61e.    In  1797  he  retired  to  Dragnignan.   In  tSoo  he  pabis.''.<^i 

a  pamphlet  Dt  FtmrnorlaliU  de  Fdme^  m  which  1»  prxW-i 

Catholicism;  in  1804  lUJiexioms  rdaiats  am    jnMfa»<aK£«j 

du  28  ficriai  an  XIL,  which  b  an  mlhiwiaitir  apolocr  iv  '-'» 

Empire.    Upcm  the  restoration  he  professed  sadi  voyaist  sc'S- 

ments  that  he  was  not  disturbed.  In  spite  of  the  law  «f  iS:» 

proscribing  regidde  es-memben  of  the  Conventiaa. 

See  F.  A.  Aulard.  Les  OraUmn  da  la  Lifidaihe  Hdtia 
(Paris,  and  cd.,  1906). 

ISOBAR  (from  Gr.  tmt,  equal,  and  A4pot,  wc|^),  a  Em 
a  meteorological  map  or  pressure  chart  connecting  poiats 
the  atmospheric  pressure  b  the  same  at  sea-Ievd,  or 
earth's  surface.    A  geaenX  pressure  map  wiB  •"^'^irr^  fay 
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lines,  the  avenge  pressure  for  any  month  or  season  over  Urge 
areas.  The  d«dly  weather  charts  for  more  confined  regions 
indicate  the  presence  of  a  cyclonic  or  anticydonic  system  by 
means  of  lines,  which  connect  all  places  having  the  same  baro- 
metric pressuie  at  the  same  time.  It  is  to  be  noted  that  isobaric 
lines  arc  the  intersections  of  inclined  isobaric  surfaces  with  the 
surface  of  the  earth. 

ISOCLINIC  UNES  (Gr.  t<ros.  equal,  and  jcXIkccv,  to  bend), 
lines  connecting  those  parts  of  the  earth's  surface  where  the 
magnetic  inclination  is  the  same  in  amount.  (See  Magnetism, 
Terrestkul.) 

ISOCRATES  (436-338  B.C.),  Attic  orator,  was  the  son  of  Theo- 
donis,  an  Athenian  dticen  of  the  deme  of  Erchia — the  same  in 
which,  about  431  B.C.,  Xenophon  was  bom — who  was  sufikdently 
wealthy  to  have  served  the  state  as  choregus.  The  fact  that  he 
possessed  slaves  skilled  in  the  trade  of  flute-making  perhaps 
lends  point  to  a  passage  in  which  his  son  is  mentioned  by  the 
comic  poet  Strattis.*  Several  popular  "  sophists  "  are  named 
as  teachers  of  the  young  Isocrates.  Like  other  sons  of  prosperous 
parents,  he  may  have  been  trained  in  such  gnunmatical  subtleties 
as  were  taught  by  Protagoras  or  Prodicus,  and  initiated  by 
Theramenes  into  the  florid  rhetoric  of  Gorg^  with  whom  at 
a  later  time  (about  390  b.c.)  he  was  in  personal  intercourse. 
He  tells  us  that  his  father  had  been  careful  to  provide  for  him 
the  best  education  which  Athens  could  afford.  A  fact  of  greater 
interest  is  disclosed  by  Plato's  Phaedrus  (278  e).  "  Isocrates  is 
still  young,  Phaedrus,"  says  the  Socrates  of  that  dialogue,  "but 
I  do  not  mind  telling  you  what  I  prophesy  of  him.  ...  It 
would  not  surprise  me  if,  as  3fears  go  on,  he  ^ould  make  all  his 
predecessors  seem  like  children  in  the  kind  of  matoiy  to  which 
he  is  now  addressing  himself,  or  if — supposing  this  should  not 
content  him — some  divine  impulse  should  lead  him  to  greater 
things.  My  dear  Phaedrus,  a  certain  philosophy  is  inborn  in 
him."  This  conversation  is  dramatically  supposed  to  take  place 
about  410  B.C.  It  is  unnecessary  to  discuss  here  the  di^  at 
which  the  Phaedrus  was  actually  composed.  From  the  passage 
just  dted  it  is  at  least  dear  that  there  had  been  a  time — while 
Isocrates  could  still  be  called  "jroung" — at  which  Plato  had 
formed  a  high  estimate  of  his  powers. 

Isocrates  took  no  active  part  in  the  public  life  of  Athens; 
be  was  not  fitted,  as  he  tells  us,  for  the  contests  of  the  popular 
assembly  or  of  the  law-courts.  He  lacked  strength  of  vcdce — 
a  fatal  defect  in  the  ecdeaia,  when  an  audience  of  many  thousands 
was  to  be  addressed  in  the  open  air;  he  was  also  deficient  in 
boldness."  He  was,  in  short,  the  physical  opposite  of  the 
successful  Athenian  demagogue  in  the  generation  after  that  of 
Pericles;  by  temperament  as  well  as  taste  he  was  more  in 
sympathy  with  the  sedate  decorum  of  an  older  schooL  Two 
andent  biographers  have,  however,  preserved  a  story  which,  if 
true,  would  show  that  this  lack  of  voice  and  nerve  did  not  involve 
any  want  of  moral  courage.  During  the  rule  of  the  Thirty 
Tyrants,  Critias  denounced  Theramenes,  who  sprang  for  safety 
to  the  saicred  hearth  of  the  council  chamber.  Isocrates  alone,  it  is 
said,  dared  at  that  moment  to  plead  for  the  life  of  his  friend.* 
Whatever  may  be  the  worth  of  the  story,  it  would  scarcely  have 
connected  itself  with  the  name  of  a  man  to  whose  traditional 
character  it  was  repugnant.  While  the  Thirty  were  still  in 
power,  Isocrates  withdrew  from  Athens  to  Chios.'  He  has 
mentioned  that,  in  the  course  of  the  Pdoponnesian  War — 
doubtless  in  the  troubles  which  attended  on  its  dose— he  lost 
the  whole  of  that  private  fortune  which  had  enabled  his  father 
to  serve  the  state,  and  that  he  then  adopted  the  profession  of  a 
teacher.  The  proscription  of  the  "  art  of  words  "  by  the  Thirty 
would  thus  have  ^ven  him  a  special  motive  for  withdrawing 

*  'AraXifTf,  fr.  I,  Mdneke,  Poitarum  comicontm  Gratconm  frag, 
(1 855)*  P-  392. 

'{Plat.]  Vita  Isocr.t  and  the  anonymous  btographer.  Dkm^us 
does  not  mention  the  story,  though  ne  makes  Isocrates  a  pupil  of 
Theramenes. 

*  Some  wouM  refer  the  lojoani  of  isocrates  at  Chios  to  the  years 
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39^39^  B.C.,  others  to  3S{3-388  a.c.   The  reasons  which  support  the 
view  gtven  in  the  text  wiU  be  found  in  Jebb's  AUk  C 


(<^3J<  P*  6,  note  2. 
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from  Athens.  He  returned  thither,  apparently,  dther  soon 
before  or  soon  after  the  restoration  of  the  democracy  in  403  b.c. 

For  ten  years  from  this  date  he  was  occupied — at  least 
occa^onally — as  a  writer  of  speeches  for  the  Athenian  law- 
courts.  Six  of  these  speeches  are  extant.  The  earliest  (Or. 
xxi.)  may  be  referred  to  403  B.C.;  the  latest  {Or,  xix.)  to  394- 
393  B.C  This  was  a  department  of  his  own  work  which  Isocrates 
afterwards  preferred  to  ignore.  Nowhere,  indeed,  does  he  say 
that  he  had  not  written  forensic  speeches.  But  he  frequently 
uses  a  tone  from  which  that  inference  might  be  drawn.  He 
loves  to  contrast  such  petty  concerns  as  engage  the  forensic 
writer  with  those  larger  and  nobler  themes  which  are  treated 
by  the  politician.  This  helps  to  explain  bow  it  could  be  asserted 
--by  hb  adopted  son,  Aphareus — ^that  he  had  written  nothing 
for  the  law-courts.  Whether  the  assertion  was  due  to  false 
shame  or  merdy  to  ignorance,  Dionysius  of  Halicamassus 
decisively  disposes  of  it.  Aristotle  had,  indeed,  he  says,  exag- 
gerated the  number  of  forensic  speeches  written  by  Isocrates; 
but  some  of  those  which  bore  his  name  were  unquestionably 
genuine,  as  was  attested  by  one  of  the  orator's  own  pupils, 
Cephisodorus.  The  real  vocation  of  Isocrates  was  discovered 
from  the  moment  that  he  devoted  himself  to  the  work  of  teaching 
and  writing.  The  instruction  which  Isocrates  undertook  to 
impart  was  based  on  riietorical  composition,  but  it  was  by 
no  means  merdy  rhetorical.  That  ''inborn  philosophy," 
of  which  Plato  recognized  the  germ,  still  shows  itself.  In 
many  of  his  works — ^notably  in  the  Panegyriau — we  see  a 
really  remarkable  power  of  grasping  a  complex  subject,  of 
articulating  it  distinctly,  of  treating  it,  not  merdy  with  effect 
but  luminously,  at  once  in  its  widest  bearings  and  in  its  most 
intricate  details.  Young  men  could  learn  more  from  Isocrates 
than  the  graces  of  style;  nor  would  his  sxiccess  have  been 
what  it  was  if  his  skill  had  been  confined  to  the  art  of  expression. 

It  was  about  39s  b.c — when  he  was  forty-four — that  he 
opened  his  school  at  Athens  near  the  Lyceum.  In  339  B.c. 
he  describes  himself  as  revising  the  Panatkenaiau  with  some 
of  his  pufnls;  he  was  then  ninety-seven.  The  celebrity  enjoyed 
by  the  school  of  Isocrates  is  strikingly  attested  by  andent 
writers.  Cicero  describes  it  as  that  school  in  which  the  doquence 
of  all  Greece  was  trained  and  perfected:  its  disdples  were 
**  brilliant  in  pageant  or  in  battle,"^  foremost  among  the 
accomplished  writers  or  powerful  debaters  of  thdr  time.  The 
phrase  of  Cicero  is  ndther  vague  nor  exaggerated.  Among 
the  literary  pupils  of  Isocrates  might  be  named  the  historians 
Ephorusiand'Theopompus,  the  Attic  archaelogist  Androtion, 
and  Isocrates  of  Apollonia,  who  succeeded  his  master  in  the 
schooL  Among  the  practical  orators  we  have,  in  the  forensic 
kind,  Isaeus;  in  the  poetical,  Leodamas  of  Achamae,  Lycurgus 
and  Hypereides.  Hermippus  of  Smyrna  (mentioned  l^  Athe- 
naeus)  wrote  a  monograph  on  the  "Disdples  of  Isocrates." 
And  scanty  as  are  now  the  sources  for  such  a  catalogue,  a  modem 
scholar*  has  still  been  aUe  to  recover  forty-one  names.  At 
the  time  when  the  school  of  Isocrates  was  in  the  zenith  of  its 
fame  it  drew  disdples,  not  only  from  the  shores  and  islands 
of  the  Aegean,  but  from  the  dties  of  Sicily  and  th^  distant 
colonies  of  the  Euxine.  As  became  the  image  d  its  master's 
spirit,  it  was  truly  Panhellenic.  When  Mausolus,  prince  of  Caria, 
died  in  35X  B.C.,  his  widow  Artemisia  instituted  a  contest  of 
panegyrical  eloquence  in  honour  of  his  memory.  Among  all 
the  competitors  there  was  not  one— if  tradition  may  be  trusted — 
who  had  not  been  the  pupil  of  Isocrates. 

Meanwhile  the  teacher  who  had  won  this  great  reputation 
had  also  been  active  as  a  public  writer.  The  most  interesting 
and  most  characteristic  works  of  Isocrates  are  those  in  which 
he  deals  with  the  public  questions  of  his  own  day.  The  influence 
which  he  thus  exerdsed  throughout  Hellas  might  be  compared 
to  that  of  an  earnest  political  essayist  gifted  with  a  popular 
and  attractive  style.  And  Isocrates  had  a  dominant  idea  which 
gained  strength  with  his  years,  until  its  realization  had  become, 
we  might  say,  the  main  purpose  of  hu  life.     This  idea  was 

*  Partim  in  pompa,  partim  in  acie  illustres  (De  orot  iL  34X 
*  P.  Sanneg,  Us  icMa  IsoeroUa  (Halle,  1867). 
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the  invasion  of  Asia  by  the  united  forces  of  Greece.  The  Greek 
cities  were  at  feud  with  each  other,  and  were  severally  torn 
by  intestine  faction.  Political  morality  was  become  a  rare 
and  a  somewhat  despised  distinction.  Men  who  were  notoriously 
ready  to  sell  their  cities  for  their  private  gain  were,  as  Demos- 
thenes says,  rather  admired  than  otherwise.^  The  social  condi* 
tion  of  Greece  was  becoming  very  imhappy.  The  wealth  of  the 
country  had  ceased  to  grow;  the  gulf  between  rich  and  poor 
was  becoming  wider;  party  strife  was  constantly  adding  to 
the  number  of  homeless  paupers;  and  Greece  was  full  of  men 
who  were  ready  to  take  service  with  any  captain  of  mercenaries, 
or,  failing  that,  with  any  leader  of  desperadoes.  Isocrates 
draws  a  vivid  and  terrible  picture  of  these  evils.  The  cure  for 
them,  he  firmly  believed,  was  to  unite  the  Greda  in  a  cause 
which  would  excite  a  generous  enthusiasm.  Now  was  the  time, 
he  thou^t,  for  that  enterprise  in  which  Xcnophon's  comrades 
had  virtually  succeeded,  when  the  headlong  rashness  of  young 
Cyrus  threw  away  their  reward  with  his  own  life.*  The  Persian 
empire  was  unsound  to  the  core — witness  the  retreat  of  the 
Ten  Thousand:  let  united  Greece  attack  it  and  it  must  go  down 
at  the  first  onset.  Then  new  wealth  would  flow  into  Greece; 
and  the  hungry  pariahs  of  Greek  society  would  be  drafted  into 
fertile  homes  beyond  the  Aegean. 

A  bright  vision;  but  where  was  the  power  whose  wpdl  was 
first  to  unite  discordant  Greece,  and,  having  united  it,  to  direct 
its  strength  against  Asia?  That  was  the  problem.  The  first 
attempt  of  Isocrates  to  solve  it  Is  set  forth  in  his  ^lendid 
Panegyriau  (380  aCc).  Let  Athens  and  Sparta  lay  aside 
their  jealousies.  Let  them  assume,  jointly,  a  leadership  which 
might  be  difficult  for  either,  but  which  would  be  assured  to 
both.  That  eloquent  pleading  failed.  The  next  hope  was 
to  find  some  one  man  equal  to  the  task.  Jason  of  Pherae, 
Dionysius  I.  of  Syracuse,  Archidamus  m.,  son  <rf  Agesilaus — 
each  in  turn  rose  as  a  possible  leader  of  Greece  before  the  im- 
agination of  the  old  man  who  was  still  young  in  his  enthusiastic 
hope,  and  one  after  another  they  failed  him.  But  now  a  greater 
than  any  of  these  was  appearing  on  the  Hellenic  horizon,  and  to 
this  new  luminary  the  eyes  of  Isocrates  were  turned  with  eager 
anticipation.  Who  could  lead  united  Greece  against  Asia  so 
fitly  as  the  veritable  representative  6f  the  Heradeidae,  the 
royal  descendant  of  the  Argive  line — a  king  of  half-barbarians 
it  is  true,  but  by  race,  as  in  spirit,  a  pure  Hellene — Philip  of 
Macedon?  We  can  still  read  the  words  in  which  this  fond  faith 
clothed  itself;  the  ardent  appeal  of  Isocrates  to  Philip  is  extant; 
and  another  letter  shows  that  the  belief  of  Isocrates  in  Philip 
lasted  at  any  rate  down  to  the  eve  of  Chaeronea.'  Whether 
it  survived  that  event  is  a  doubtfiil  point  The  popular  account 
of  the  orator's  death  ascribed  it  to  the  mental  shock  which  he 
received  from  the  news  of  Philip's  victory.  He  was  at  Athens, 
in  the  palaestra  of  Hippocrates,  when  the  tidings  came.  He 
repeated  three  verses  in  which  Euripides  names  three  foreign 
conquerors  of  Greece — Danaus,  Pdops,  Cadmus — and  four 
days  bter  he  died  of  volimtary  starvation.  Milton  (perhaps 
thinking  of  Eli)  seems  to  conceive  the  death  of  Isocrates  as 
instantaneous : — 

"  As  that  dishonest  victory 
At  Chacronea,  fatal  to  liberty. 
Killed  with  report  that  old- man  eloquent." 

Now  the  third  of  the  letters  which  bears  the  name  of  Isocrates 
is  addressed  to  Philip,  and  appears  to  congratulate  him  on  his 
victory  at  Chaeronea,  as  bdng  an  event  which  will  enable  him 
to  assume  the  leadership  of  Greece  in  a  war  against  Persia. 
Is  the  letter  genuine?  There  is  no  evidence,  external  or  internal, 
against  its  authentidty,  except  its  supposed  inconsistency  with 
the  views  of  Isocrates  and  with  the  tradition  of  his  suidde.  As 
to  his  views,  those  who  have  studied  them  in  his  own  writings 
will  be  disposed  to  question  whether  he  would  have  regarded 

t    *  De  falsa  legat.  p.  436  ohc   imat  ^pytfctfro  4  aoXAftU'  ^lam  rabt 
Tovra  vowCrrAs.  iXK  kwifiXtrow,  ii^\ovw,  krUuav,  ijtipas  4>oSrro. 
'     *htdfwn  yAfi   ifu>\oyuTui  .  .  .  ^if^   tyKpartlt    tonwm-at    Ami    rfi» 
wpvr/tirum  M,  r^   Ki/pou  vpovtrciar   Arvx^oi   {PhilippuSt  90;  Cp. 
Panegyr.  149). 
*  PhiUppus,  346  B.C. ;  EpisL  iL  end  of  34a  B.C.  (?)• 


Philip's  victory  at  Chaeronea  as  an  irraparalile  diMStcr  fcr 
Greece.  Undoubtedly  he  would  have  deplored  the  cocfict 
between  Philip  and  Athens;  but  be  would  have  dhnded  ibe 
blame  between  the  combatants.  And,  with  bis  old  btSid.  a 
Philip,  he  would  probably  have  hoped,  even  after  QaooDca. 
that  the  new  position  won  by  Phihp  woukl  cvcntualiy  pmT 
compatible  with  the  independence  of  the  Greek  cities,  Mijt 
it  would  certainly  promote  the  project  00  whkli,  as  be  «u 
profoundly  convinced,  the  ultimate  wdfare  of  Greece  dtpaded, 
— a  Panhellenic  expedition  against  Persia.  As  to  the  mdi^x^ 
of  his  suidde,  the  only  rational  mode  of  teooacHmg  h  with  that 
letter  is  to  suppose  that  Isocrates  destroyed  >»™»<»**.  not  becaxse 
PhiUp  had  conquered,  but  because,  after  thai  event,  be  sav 
Athens  still  resolved  to  resist.  We  should  be  ratlicr  (fisposed 
to  ask  how  much  weight  is  to  be  given  to  the  traditicm.  The 
earliest  authcmty  for  it — ^Dionysius  of  Haficaniaasas  m  the  age 
of  Augustus — may  have  had  older  sources;  grantixig;  bowerer, 
that  these  may  have  remounted  even  tothecBd  of  the4thoesivT7 
B.C,  that  wmild  not  prove  much.  Siypose  that  Isocrates— 
bdi^  then.ninety<eigfat  and  an  invalid— bad  happniwl  to  die 
from  natural  causes  a  few  days  after  the  battle  d  Claeraecx 
Nothing  could  have  originated  more  easily  tbaa  a  story  thai  be 
killed  himself  from  inteoae  fhagrin.  Every  ooe  knew  thai 
Isocrates  had  believed  in  Pbil^;  and  most  people  woold  have 
thought  that  Chaerooea  was  a  crashing  lefatatioii  of  that  bcL-ci 
Once  started,  the  legend  would  have  been  sore  to  five,  xaot  mtrt}j 
because  it  was  picturesque,  but  also  because  it  served  to  ■< 
ate  the  omtrast  between  the  false  prophet  and  the 
Isocrates  and  Demosthenes;  and  Demosthenes  was  voy  j.^s^'? 
the  national  idol  of  the  age  which  foQowed  the  koa  of  Gneek 
independence.* 

Isocrates  is  said  to  have  taui^t  his  Athenian  pi]pibgrctB&oc&  7. 
and  to  have  taken  money  only  from  aliens;  but,  as  nuf^  }u\t 
been  expected,  the  fame  of  his  school  exposed  boB  to  attacks 
on  the  ground  of  his  gains,  which  his  mrmiri  stwSoealy  ex- 
aggerated. After  the  financial  reform  of  378  bx.  he  was  c^ 
of  those  1200  richest  dtizens  who  constitnted  the  twenty  cic^ 
((nr/iMopfoi)  for  the  assessment  of  the  war-tax  (cf«^ap4).  Be  ^12 
discharged  several  public  services  (XaroiipTJm);  m  pextkr-a- 
he  had  thrice  served  as  trierarch.  He  manied  Plathaxe.  T^e 
widow  of  the  "  sophist "  Hipptas  of  Elis,  and  then  adopted  fee? 
son  Aphareus,  afterwards  eminent  as  a  rfaetocidaa  and  a  trarr 
poet.  In  355  B.a  he  had  his  first  and  only  lawsuit.  A  cers^z 
Megadides  (introduced  into  the  q>ecdk  under  the  fictitioos  ^i^airr 
of  Lysimachus)  challenged  him  to  undertake  the  IriexarchT  cr 
exchange  properties.  This  was  the  lawsuit  whkh  SBBge«:ed 
the  form  of  the  discourse  which  he  calls  the  AulUmsis  C  coAxcgi 
of  properties  "—353  B.C.) — his  defence  of  his  professaoia]  hfe^ 

He  was  buried  on  a  rising  ground  nor  the  Cynasazgey— a 
temenos  of  Heradcs,  with  a  gymnaskm,  on  the  east  sadt  A 
Athens,  outside  the  Diomdan  gate.  His  tomb  was  tuiex^  t^z 
by  a  column  some  45  ft.  high,  crowned  with  the  figure  of  a  sets, 
the  symbol  of  persuasion  and  of  death.  A  tablet  of  stoiK,  seir 
the  column,  represented  a  group  of  which  Gorgias  was  the  ccz-r . 
his  pupil  Isocrates  stood  at  his  side.  Aphareus  erected  a  «Lar=f 
to  his  adopted  father  near  the  (Mympirum  TimochcBS.  us 
illustrious  son  of  Conon,  dedicated  another  in  the 
Eleusis. 

It  was  a  wonderful  century  which  the  life  of  one  ma 
all  but  spanned.  Isocrates  had  reached  caiiy  in«T*i«n.^ 
the  long  struggle  of  the  Peloponnesian  War  begun  in  fais  <±  Ji- 
hood — ended  with  the  overthrow  of  Athena.  TW  nkldk  ptrx^ 
of  his  career  was  passed  under  the  ssquemacy  of  Sparta.  H-a 
more  advanced  age  saw  that  brief  ascendancy  whkh  tW  fc=--^ 
of  Epameinondas  secured  to  Thebes.  And  he  £ved  to  vrp  :> 
Philip  of  Macedon  a  greater  enterprise  than  any  irinch  the  Set  =r  : 
world  could  offer.  His  eariy  promise  had  won  a  i^owng  trf^&r ; 
from  Plato,  and  the  rhetoric  of  his  maturity  furnished 
to  the  analysis  of  Aristotle;  he  bad  rfmip^wed  his 


.4  »^i 


*The  views  <A  levefal  modem  critic*  on  the  tiadhiue  c/  "v 
suicide  are  brought  together  in  the  AUie  Onton^  u.  (iS^j.;  p.  ;• . 
oote.i. 
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picture  a(  (hit  Hdlenic  boat  which  ihouM  move  tt 
Inapaceuitof  HcndlHumph.jial  u  Xcnophan  ni 
lui  plus  DUntive  of  the  rclnat  ol  tht  Ten  Thouiu(l;  uid, 
in  Ihe  neit  gcncnllon,  hii  litenn'  eloquence  wu  iljit  deraoniUm 
ing  the  we»kneM  of  Peraii  "hen  Demotthenes  wu  (triving  I 
nuke  men  feel  the  deadly  peril  of  Greece.  Thii  long  life  hu  ■ 
etement  of  ptUxs  not  unlike  Uat  of  Gtetk  tngcdx;  ■  powi 
above  man  wu  conipelling  evenU  in  a  direction  which  Isocnla 
could  not  Kc;  huL  hii  own  agency  wu  the  al 
though  [n  a  Kue  which  he  knew  not^  his  vision  wu  of  Greece 
tnumphanC  over  Aua,  while  he  wu  the  unconscious  propliet 
of  in  age  in  which  Asia  should  be  transfonned  by  the  "" 
el  Hclleniun.t 

ET  ihould  be  viewed  in  both  let 


Wth 


•t  the  Ulei 


.._  Rfard  lo  thcfinl,  twaquestioAihavetobeaskedi  (i)  How 
far  were  iIm  pditical  viewi  J  lBCnl«  peculiar  la  hlniKU,  and 

(2)™«[»rtm''lhoK'vi™.f.lii&rfby'l™c«M?™'''"         ™ 

in  ihc  pnciical  CDinmoD  Hiue  ol  Xenopbon  and  in  ine  lofty  idealiarv 
of  Plato.  There  could  be  no  belter  innancs  ol  it  than  a  wetl-knowc 
potHfe  in  the  PafiJici  of  Ajiftotle.  Heitipcakiniol  ttteejftiwhkb 


—keen,  like  the  Anatica.  but  braver.   HcR|  be  lay^  is  a  race 
... "  aight  rule  all  men.  if  tt  wen  bKHighl  anda  a  lUtk  (ovrh- 

il.">  ll  iaiiiiiiiiiissaii  liiaiijijiiiii  ■sjiiiislslliiiiiinlii  nli  iimlii , 
it  is  probable  that  ArinxCe  bad  ui  hia  inhid^  ■  poHiblc  union 

IheCirKlii 


'    Aristotle _ _  , 

poiificaiaDg  pcmanem;  Incnttea conceived  it  as.  in  tbe  6nt  place, 
mtKiary,  having  lor  its  inunediale  aim  the  ctHkduct  of  an  ea' 
pcdilioa  anintt  Asia.  The  geoeral  views  ol  Isocratea  u  to  the 
targestgood  possible  lor  the  Greek  race  srere  thus  in  accord  with  the 
prevailing  teuency  ol  the  best  Greek  tliouiht  in  that  age- . 

I.  The  viBional  the  Creek  race  "  bniijihl  under  one  polity  "wu 
i»I.indeed.luiKn«liniheseniecilAiiilDtkorof Isocnles.  Butthc 
invuion  of  Asu  by  AlcxaHkr,  ss  captaia<geneial  ol  Greece,  became 
Ibe  Fvent  which  actually  opened  new  and  larger  destinies  to  the 
i;rMkraB.  TheoUpolilicslmeof tbeGnekcideswuwomsiit;  la 
Che  new  fields  which  wen  now  opened,  the  empire  ol  Greek  civiliia- 
cionenteredonacarecTofwDrld'Wideeoflqiiest,  until  Greece  becsme 
to  East  and  West  more  than  all  that  Alleiu  bad  been  to  Gnrce. 
Alhcni.  Sparta,  Thebes,  ceased  indeed  to  be  the  dM  cenim  of 
Ctcek  lilei  but  the  rniisiDn  ol  the  Greek  mini  could  scamly  have 

■'id"Al^andrii^  la      1      over  I  e  mm     eigamum, 

Psnhdlenic  politics  bad  the  loiemost  interest  (or  Isocntes.  But 
in  tweolhisworks— theoral>oaQalbP(a«andlheilr<D^rt(>»i 
The  speecfi  On  Hu  Pua  lelales  chiefly  to  loieign  affairs.    It  is  an 


lured  Athens,  then  Sparta,  then  Athens  once  more,  to  the  vcige  i 
destruction-  i"  Is  she  not  worthy  of  dctestalionf"  Leadershi 
passes  into  empire;  cmpirv  bc^s  insolence;  insoienct  brings  ruii 
The  ■4rsepo|i;vHf  breathes  a  kindred  spirit  in  regard  to  borne  police 
Athenian  life  bad  Icm  its  old  lone.  Apathy  to  public  inteml 
dissolute  frivolily.  tawdry  diiplay  and  real  poverty — Eheie  are  tl 

the  rider  deinocracy  ol  Solan  and  Cleiitbeiiea.  and,  as  a  himt  ttt 
Cowards  leforni,  would  restore  to  the  Areopagus  its  genersl  ccmo 
■hip  ol  inorils  ll  is  here,  and  here  alone — in  his  comments  <: 
Atlwnian  aSain  at  home  and  abroad— that  we  can  distinctly  tecui 
niae  the  man  to  whom  the  Alheiu  ol  Pericles  waa  someliiiiig  moi 

Turning  Iron  Ibe  political  to  the  literary  aspect  <£  his  srorl 
wv  are  at  oace  upon  ground  where  the  question  ol  his  meriti  wi 


-— -ntes.  a  loyal  and  genuine  Hellerie,  can  yet  cnoceive  of 
Hellenic  culture  aa  shai*d  by  men  not  of  Hellenic  Mood  (Paxiyr. 
He  is  thus,  u  Ernst  Curtius  has  ably  shown,  a  forerunner  of 
nisio — aaalecoua,  in  the  literary  province,  to  Epameinondaa  and 
.  theiia  in  the  polHkal  (Asuary  of  £r««.  V,  ii6. »,,  tr.  Ward). 
rt  rOr  ViXii^  Vies  -  .  .  tm*^^v  If Kwr  vShiv,  #Ui  rryiikpsf 
ff.lH  (rsM.  iv-  (vil.1  6.  71. 


Ki 


repeatedly  d. _.__  _, .  „  ,^.,.„„_  ,_ .  „ 

«iXan#(a.  Hit  use  el  this  word-^Moed  to  the  (act  that  in  a  .. 
pnages  he  appears  to  allude  dijdiUiyly  to  Pltio  oi  to  ibe  Sociaiii 

diaiiiKtly  nndentood  Ibat,  when  Isocratet  speaks  ol  bis  4>itu^ 
he  means  nnply  his  theoer  or  method  ol  "  culture  "—id  use  ih 
only  modem  teem  which  ia  really  eqaivaleol  in  latitude  lo  the  Cree 


The  Wjw^  a  practieal  cnlinn,  of  Isocnile*  •**  oot  in  c 
flici,  betauie  11  bad  notlunc  incommoii,  wilh  the  Socntic  or  Plate..... 
phikwphy-^  'Dw  puionJ  induen  ol  Socntea  may^  iuleed,  be 


equcnUy  recall  JLeiiofilun'a  JfrauroMIs 


may,  iLleed,  be 

lake  hia  teaching 

f  homely  mora* 
But  these  th 


ends.  Piaio  aUudea  to  Isocntes  In  perfaapa  three  plaeea.  The 
glowinff  psopbecy  in  the  Pkas^ws  baa  been  ijuatcdj  in  the  <rprgias 
a  phnae  of  Isoerates  is  wittily  puoUed ;  and  fai  the  BmDiyitmut 
Isocntes  ia  pfobaUy  Bcant  by  the  pefaon  who  dweUs  "on  the 
bofdcrlaDd  betweea  phUasppby  and  atatamandiip."  *  The  wriliua 


'j!S%x;. 


fhal  is  best  by  their  vc 


.tl 


.---  ('•■'"*«)  to  be  UB- 
ledge  "  ol  Ihe  coniingencia 
»  It  is  inipnsuhle  for  human 
>)  by  which  we  should  know 


il  SeBiiili,  and  in  his  ipeech  on  the 


distinguish  him  from  "ijbi-  ^phiats  ol  tbe  berd  "  cayiAauH  «o«>#t 
Fim,  Iben.  be  claima,  and  lusLlv,  greater  breadth  of  view.  ' 
ordinarv  teacher  confiiird  himsdl  u  the  narrow  scope  nf  local 
-      '     '  in  Iba  A 


them  to  deal  with  subkt.ts  which  were  doc  merely  Atbeedaa,  bat, 
in  his  own  phrase,  Hellenic.  Secoodly.  though  be  did  not  daim  to 
have  found  a  philosophirjl  basis  for  morals,  it  has  been  well  aid  of 
him  that  "he  reflects  tlic  human  nnrit  always  on  its  nobler  side,"* 
and  that,  in  an  age  ol  eonupt  and  impudent  aelfishiieas,  be  w!tnf% 
siTTTve  In  raise  Ihe  mind^  ol  hii  heajen  Into  a  hjjiher  and  purer  air. 
Thiidly.  his  method  ol  tM(.  If  Lng  was  thorough-  Technical  eaposition 
came  hrsi-  The  lomer  hii  ihen  required  lo  apply  the  mlea  la 
actual  composition,  wlnrli  ihe  nuuler  revised.  The  ordinary 
leachen  of  rheloric  (as  Ariitolle  says)  employed  their  pupils  la 
committing  model  piece",  to  memory,  but  neglected  to  trun  Ibo 
lesmet's  own  faculty  ttiruu^h  his  own  efloni.  Laatly,  Isocntes 
stands  apart  from  moat  unins  of  thai  day  in  hia  ateady  effort 
lo  produce  results  of  peiirianent  value-  While  ihetoclcal  skin  wu 
largely  engaged  in  the  laii-rmliientiDumalismDl  political  pampfaleta, 
Isocratea  sel  a  bigheraniLiIion  before  his  schooL  HlsSiraHyB 
oA  contemporary  queflli..ni  received  that  finished  form  which  baa 


dhy  ll 

ilhe^l 
lippko  of  Cpho 


lie^lUii. 


]l  Rhodes;  and  the  Rhodian  imi 

than  of  Attic  elegance.   But.  wit 

to  paasagc  may  aerve  to  indicate  the  real  place 
liscoiy  of  literary  atyle.    The  okl  Cree<-  —■- 


"florid"   mode   of 
distinguished  fr 


the  bistoryof  literary  atyle. 

'  ~~ "mting  what  tney  cau  ene     wnooin      or 

ipoaitioB  (tM<«*,  *>*v*  lUiBsIa)  aa 
.  - —  harsh  "  (aterva)  style  of  Antiphon  and 
l"  (litn)  of  Demonheiles-     Tried  by  a  modera 


ml  in  that  ol  "  literary  taste  and  study— culture  generally  (see 
rhomiMon  on  Pkaedrul,  37B  D>.  Aristeides,  u.  4D7  ^tXaaaUa  rii  rtl 
iar»^  ivl  **^™r.  *•!  «X  *  '^  rplmt  oJ™.  aXA*  rii44a  «*»*li. 
-"  to  study  ";  as  r.r.  an  invalid  "'  studies  "  the  means  of  reliel 
rom  pain,  Lys.  Or.  euv.  10;  cf.  Isocr,  Or.  iv.  6.  Ac. 
•Ptato,  Corf,  p.463;    EartyJ.  JO4-306, 
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ISOCRATES 


earlier  work)  lie  ddights  in  daboiate  antithesei.  laocntes  is  an 
'*  oiator  "  in  the  lai^ger  aenae  of  the  Greek  word  rkdor;  but  hb  read 
distinction  consists  in  the  tact  that  he  was  the  fint  Greek  who  gave 
an  artistic  finish  to  literary  rhetoric  The  pnctical  oratory  of  the 
day  had  already  two  clearly  separated  branches — the  forensic, 
represented  by  fsaeus,  and  the  deliberative,  in  which  GUiistratus 
was  the  forerunner  of  E^mostbenes.  Meanwhile  Isocrates  wasnving 
form  and  rhythm  to  a  standard  literary  prose.  Through  the  influence 
of  his  schocrf,  this  normal  prose  style  was  transmitted— with  the 
addition  of  some  florid  embellishments — to  the  fiiatgeneration  of 
Romans  who  studied  rhetoric  in  the  Greek  tchools.  The  distinctive 
feature  in  the  comiMsition  of  Isocrates  is  his  structure  of  the  periodic 
sentence.  Thk,  with  him,  is  no  longer  rigid  or  moootooous,  as  with 
Antiphoo— no  lon^  terse  and  compact,  as  with  Lysias— but  ample, 
luxuriant,  unfolding  itself  (to  use  a  Greek  critic's  image)  like 
the  soft  beauties  ot  a  winding  river.  Isocrates  was  the  first  Greek 
who  worked  out  the  idea  of  a  prose  rhythm.  He  saw  clearly  both  its 
powers  and  its  limits;  poetry  has  its  strict  rhythms  aiid  prcdae 
metres;  prose  has  its  metres  and  rhythms,  not  bound  by  a  rigid 
framework,  yet  capable  of  being  brought  under  certain  general  laws 
which  a  good  ear  can  reoogniae,  and  which  a  speaker  or  writer  may 
apply  in  the  most  various  combinations.  This  fundamental  id^ 
oi  prose  rhythm,  or  number,  is  that  which  the  style  of  Isocrates  has 
imparted  to  the  style  of  Goero.  When  Quintilian  (x.  i.  io8)  sayL 
somewhat  hyperbolically.  that  Gcero  has  artistically  rmoduoed 
(effiuxisse)  the  force  of  Demosthenes,  the  wealth  of  Flato,  the 
eSarm  of  Isocrates,"  he  means  prindpaUy  this  smooth  aiKl  har^ 
monious  rhythm.  Goero  himseli  expressly  recognises  this  original 
and  distinctive  merit  of  Isocrates.^  Thus,  through  Rome,  and 
.especiaUy  through  Goero,  the  influence  of  Isocrates,  as  the  founder 
ofa  literary  proae,  has  passed  into  the  literatures  of  modem  Europe. 
It  b  to  the  aoouenoe  of-the  preacher  that  we  may  perhaps  look  tor 
the  nearest  modem  analogue  of  that  kind  in  which  Isocrates  excelled 
—especially,  perhaps,  to  that  of  the  great  French  preachers.  Isocrates 
was  one  of  tne  three  Greek  authors,  Demosthenes  and  Plato  being 
the  others,  who  contributed  most  to  form  the  st>ie  of  Boasuet. 

Works. — The  extant  works  of  Isocrates  consist  of  twenty-one 
speeches  or  discourses  and  nine  letters.*  Amon^  these,  the  six 
forensic  speeches  represent  the  fint  period  of  his  literuy  life- 
belonging  to  the  years  40^-^3  B.&  Au  nx  conoem  private  causes. 
They  may  be  classed  as  Tcxlows:  1.  AcUomfor  Assault  (Ma  «k<as), 
Or.  XX.,  Aioinst  Lockites,  y^  B.&  2.  Claim  la  an  Inktritante 
(Miutmrla),  Or.  xix.,  Aegituttcus,  end  of  394  or  early  in  393  b.c. 

3.  Aetiams  la  Ruaver  a  Deposit:  (i)  Or.  xxi.,  Xfostuf  JSnMyitM, 
403  B.C;  (2)  Or.  xvii.,  Trapeaiticus,  end  of  394  or  eariy  in  393  B.C 

4.  Actio»_j0r  Damagg  (ikf  fiMfin),  Or.  xvL,  Comcermng  Ike 
Team  ef  Horses,  WJ  B.&  5.  S^mal  Plea  (rmpoyptt^).  Or.  xviiL, 
Against  CaUisnadMSj  joa  B.C  two  of  these  have  been  leearded 
as  spurious  by  G.  E.  Benseler,  vix.  Or.  xxL,  on  account  of  tne  fre- 

2uent  hiatus  and  the  short  compact  periods,  and  Or.  xviL,  on  the 
rat  of  these  grounds.  But  we  are  not  warranted  in  applying  to  the 
eariy  work  olisocratea  those  canons  which  his  mature  st^e  observed. 
The  genuineness  of  the  speech  against  Euthynus  b  recognised  by 
Phnoetratus;  while  the  TVa^cstltcttf— thrice  named  without  sus- 
picion by  Harpocratiott— 4s  treated  by  Dionysius,  not  only  as 
authentic,  but  as  the  typical  forensic  work  of  its  author.  The  speech 
against  Lochites— where  "  a  man  of  the  people  "  (tdO  vX^flowr  cit)  is 
the  speaker—exhibits  much  rhetorical  skill.  The  speech  Dipt  ro8 
fciryBvc  ("  concerning  the  team  of  horses  ")  has  a  curious  interest. 
An  Athenian  dtixen  had  complained  that  Alcibia<les  had  robbed  him 
ofa  team  of  four  horses,  and  sues  the  statesman's  son  and  luunesake 
(who  b  the  speaker)  for  their  value.  This  is  not  the  only  place  in 
which  Isocrates  has  marked  hb  admiration  for  the  genius  01  Aldbi- 
adcs ;  it  appears  also  in  the  PkUippus  and  in  the  Bmsiris,  But,  among 
the  forensic  qieechesj  we  must,  on  the  whole,  give  the  palm  to  the 
Aeginetiau'^a.  graphic  picture  of  ordinary  Greek  life  in  the  islands 
of  the  Aegean.  Here— especially  in  the  narrative — Isocrates  makes 
a  near  approach  to  the  best  manner  of  Lysias. 

The  remaining  fifteen  orations  or  discourses  do  not  easfly  lend 
themsdves  to  the  ordinary  classification  under  the  heads  of  "  delibar- 
ative  "  and  "  epideictic."  Both  terms  must  be  strained;  and  neither 
is  strictly  apphcaUe  to  all  the  pieces  which  it  is  required  to  cover. 
The  work  01  Isocrates  travdled  out  of  the  grooves  in  which  the 
rhetorical  industry  of  the  age  had  hitherto  moved.  Hb  position 
among  contemporary  writers  was  determined  by  ideas  peculiar  to 
himsdu;  and  his  compositions,  besides  having  a  style  of  their  own, 
are  in  several  instances  of  a  new  land.  The  only  adequate  prindple 
of  classification  is  one  which  considers  them  in  respect  to  tneir  sub- 
ject-matter. Thus  viewed,  they  form  two  deariy  separated  grraps 
—the  scholastic  and  the  poUucal. 

Sckdastie  Writings. — Under  this  head  we  have,  fint,  three  letten 
or  essays  of  a  hortatory  character,  (i)  The  letter  to  the  young 
Demomcus  *— once  a  favourite  subject  in   the    schools — contains 

*  Idque  princeps  Isocrates  instituisse  fertur,  .  .  .  ut  inoonditam 
antiquorumdioendiconsuetudinem  .  .  .  numerisastringeret(Z>sor. 
ill.  44, 173). 

'  The  dates  here  given  differ  to  some  extent  from  those  ia  F. 
Blass.  Die  atHscke  Beredsamkeit  fand  cd.,  1887-1898). 

*  Some  authorities  conndcr  tne  Ad  Demamaim  spurioofc 


a  series  of  preoepta  ndther  bdow  nor  mocA  abofvc  dw 
practical  morality  of  Oeeoe.  (a)  The  letter  to  Nioodes — the  yo^ 
king  of  the  Cyprbn  Salamis— sets  forth  the  duty  of  a  BMjnarch  to 
hb  subjects.  (3)  In  the  third  piece,  it  b  Nioodes  who  ^xafc^  awl 
impresses  on  the  Salaminbns  tbcir  duty  to  their  kiiic — a  pseoe  re- 
markable as  containinga  popular  plea  lor  maaardiy,  oonpoaed  by 
a  dtisen  of  Athens.    These  three  letters  nuty  be  refened  to  the 

y««  374-37*  B-C 

Ntxt  may  be  placed  four  pieoea 
in  the  proper  Greek  aeoae.    The  Busins  (Or. 
b  an  attempt  to  show  how  the  ill-famed 
be  praised.    The  EMComiwrn  am  HeUm  (Or. 
greatly  superior  to  the  last,  contains  the 
the  power  of  beauty.    These  two  oompositii 
their  author's  view  that  '*  encomia  "  ol  the  hackneyed  type 
be  elevated  by  combining  the  mythical  matter  with  aosae  nope 
of  practical  interest— aL  in  the  case  of  Busiris,  with  the  fosritfions 
of  Egypt,  or,  in  that  01  Hden,  with  the  lefucms  of  Tbcaeoa.    The 
BeaMoras  (Or.  ix.,  365  &c?),  the  c 

laudatory  epitaph  on  a  really  aUe  man— the  Gceek  ~ka«  of  the 
Cyprian  Sawmis.    A  pasmge  of  singular  int 
under  hb  rule,  the  influences  of  Heileaic  dvifisatioa  had 
over  the  surrounding  barbarism.     The 
intended  for  the  greatnikatbenaea  of  34a 

)9  B.&.  contains  a  redtal  of  the  aer« 

reeoe,  but  digresses  into  personal  defence  aniaat  critics;  his  fast 
work,  written  m  extreme  old  age^  it  bean  tne  tilaiiwai  antfa  d 
failing  powers* 

The  third  suMivisioa  of  the  ariwlastic  writii«s  is  femed  fay  tw 
most  interestinc  essays  on  education— <hat  entitled  AgmimM  ak 
SopkisU  (Or.  xui..  391-390  B.C.),  and  the  AmUaau  (Oi^  xv^ 
353  B.C).  ThefintoC  thesebamanife 
the  outset  of  hb  pmffssional  career  of 
to  distinguish  hb  aims  from  those  of 
**  aophiau  "  are  (i)  the  "  eriadcs  "  (•!  w*M  rAs  tmSieh  by 
seems  to  intend  the  minor  Sooatics,  cspedaBy  Eocfides;  (2)  the 
teachen  of  practical  rhetoric,  who  had  made  exagseiated  daaaM  iv 
the  efficacy  of  mere  instruction,  indepeodend] 
(3)  the  writen  of  "arts'*  of 


Gi 


34JB.cbut 


tk 


devoted  themsdves  (as  Aristotle  also  complains)  to  tbe 

forendc,  brandi  of  their  subject  (see  also  E.  liolaier. 

und  die  So^dsinrode  det  Isokrales,  Pkacoe,  1S94).    As 

the  prdude  to  hb  career,  its  epilogue  b  tne  a 

— so  called  because  it  has  the  form  of  a 

to  a  challenge  to  undertake  the  burden  of  thi 

cxchangje  properties  with  the  challeager.    The 

the  Sophisu  ^  had  stated  what  hb  art  was  mai; 

what  it  is.    Hb  own  aooount  of  hb 

discourse'*  (i rflr Mtmt nulcla)— hai 

of  it  given  anove. 

Polttieal  WritNia.^Thett,  uaia,  CaB 
which  concern  (i)  the  relations  of  Oeeoe  w 
affain  of  Greece.    The  fint  dass  consist  of  the 
380  B.C.)  and  the  PUUp^  (Or.  ▼.,  346  &c.). 
takes  its  name  from  the  fact  that  it  was  given  to  tke 
at  the  time  of  the  Olympic  feadvala— prabably  by 
circulated  there.    The  orator  urges  that  Athens  sued    ,^__ 
unite  in  leading  the  Greeks  against  Penia.    The  fecfing'of 
that  thb  noble  discourse  b  a  masteipiece  of  careful 
pression  in  the  tradition  that  it  had  ooaipied  its 
than  ten  years.    Its  eicrilence  b  not  mcrdy  dmt  of 
also— and  perhaps  even  more  conspicuoualy— that  of 
ment.    The  PMUp;^  baa  appeal  to  the  kuw of  "' 
that  initbtive  in  tne  war  on  Persia  winch  u 
txptet  from  any  Greek  dty.    In  the  view  of 
was  the  representative  barbaiiaa;  ia  that  of  Isuuatea. 
of  Hdlenes,  and  the  natural  rhampion  of  their 

Of  those  disoounes  whkh  ooooera  the  internal  aSain  of 


two  have  already  been  noticed, — that  On  Iks  ^« 
AreopagiUcus  (Or.  viL)— both  of  3S5  ■>  C- 
with  thie  foreign  and  the  home  uSsn  of 
(Or.  xiv.)  b  supposed  to  be  spoken  by  a  Plataean  bcfc 
ecdesb  in  373  B.C    In  that  year  Plataea  had  fc 
in  its  history  been  destroyed  by  Thebes. 

to  Athens  to  restore  the  unhappy  town  b  fcmarfcafaie  both  fcr'tte 
power  with  which  Theban  cruef ty  b  deoounoed.  aad  for  thr  gow 
pathos  of  the  peroration.  The  Arckidamms  (Or.  vt.)  b  a  weedh  par- 
porting  to  be  delivered  by  Archidamus  III.,  aoo  of  ^oKb^  Ws 


ddate  at  Sparta  on  conditiona  of  peace  offered  by  TWIks  aa 
B.C    It  waa  demanded  that  Sparta  sbooid  recpguije 
denoe  of  Messene,  which  had  latdy  been  restond  oy  E 
(370  B.C).    The  oration  gives  briffiant  fnamiua  80 
which  such  a  demand  was  calculated  to  eadte  in 
the  history  of  their  own  dty.    Xenopbon  wi< 
of  Sparta  on  thb  occasion  was  actwOy  ■ 
assumes  {Bellen.  viL  4.  8-11). 

LeUers.— The  fint  letter^Ho  Dionyaina  I.— 4s 
a  passage  in  the  PkSippms  leaves  no  doubt  as  to  its 
was  anxious  that  the  ruler  of  Syiamse  shoirid 
-  of  ^  -       -     -       —      - 


<,(J« 
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■pt  TtKbc.  Ibt  daughter  oljiiiin,  kdiI 
ber  hall'biTMlKn  to  Kt  up  m  popular  EowrruDcnt,  Tnr  date  ■■ 
3»  IX.'  Tba  ktta-  to  Acdudanwa  In.  fix.) — Iht  hor  ptnan 
Who  ia  tlK  ioafinary  tpeaker  of  Oratkm  vL — attft  him  Co  eucule 
tbe  writtr'i  Uvovtitt  ida,— "  to  dcUvtr  tht  Cruki  fiem  thdr 
feudit  and  to  cnith  bubarian  iuolcncv/'  It  is  mnarkable  for  a 
vivid  picture  of  Ibc  lUW  o(  Greece;  Iha  dair  ii  aboui  J56  B.C.  The 
Inter  to  TiimCheu*  (viu,  34s  >.c.).  niler  of  Hosck*  on  the  Euiine, 
iutroducci  an  ACbnuan  [nend  who  b  going  tliitbcr,  and  at  the  fame 
dine  oflen  aome  good  OHinaeli  to  the  benevi^nt  deiint.  The  letter 
"  m  ihf  mnv*rr,tneat  of  MytiLeoe  "  (vui-»350  B.C.)  iaa  petition  to  a 
id  oligarchy*  bening  them  10  permil  the  return  of 
lite,  a  diHin^Iu»d  mu^cian  named  Agenor.    Tbe 

"'''"'      "        had   reckleMly  elpoeed 


,1,  yrrtrnina  "  practKat "  ti 
i^  L  iplAinrd  by  the  akctcfa  c 
suy  ''  Animt  tbe  Sophiiu; 
le,  pFobably.  that  Aioaiule 


ed  by  it  have  atrciady  been^diacuncdr 


and  StobKui.    Jc 


and  clear  alylesf  laocnlei  gave  le«  d^  1  < 
'  CDpyuta.   On  the  other  hand,  he  waj.  .1 

nnjectuieauf  ThHDriciina.    TTiiawM.il 
■'      "--      ■  .(DCodeil:! 


:xt 


pftt,  waa  hii  principal  guide);  (i)  Vati 
nua  »7.  '*.»  (ijlh^iitory);  (4)  VHi 
aniU4IJ.Z.  The&mthm.ollbc  tam 


iten,    Thut.  on  the  ilreiuth 

would  TTnwve  Imm  the  irat  every  eunipte  of  hialul  (m  the  MSS. 
til  iHcrmtea.  m  H.  BDrminn.  oi  buufickri/KKlU  OUHUItnint  dii 
/uxrolri,  Berlin,  lUj-iSM,  and  E.  Drerup,  in  Lnpntfr  Sl^iiw. 

Edition*.— In  Ovlerri  ^Uici,  ed.  Inun.  Bckkrr  (iBii,  liit); 
W.  5.  Dobion  (iSiS);  J.  C.  Bailer  and  Hrmann  Sauppe  (iSjo). 
Seniately  itwHifdUtf  Jtadn,  Pattrynlui  uW  Arataplikn,  by 
RiKtoU  Raucbeiwein,  6th  ed.,  Karl  MOnKher  (toot);  inTeubm'i 
aeriea,  by  C.  E.  Benader  (new  ed.,  by  F.  Blaia.  T8Se-l>95)  and 
by  E.  Drenic  (1906-  ):  Ad  Dtmtnicmm  <t  Paaroriciu.  ed.  J.  E. 
Sand/a  {tUB);  Emimi.  ed.  H.  Clarke  (iM]),     Eitracn  Inm 

UU  Auii  O™ J?,  by'^  C.  Jrtb'(l*»S^'™L  i.'^  an  Eni™p^ 
■  ranalalion.  with  introduction  and  lutei  by  J.  K.  Fime,  h«  been 
publiahtd  la  Bohn'i  Quhta/  Liinry  {1S94).    Sec  generally  Jcbb'i 


H  thia  fact  which  fivca  the  d' 


when  ■  liat  of  autboritiee  li  given)  and  P.  Blana.  Dit 
wninf  (ind  ed.,  ia«7-i89aj,  and  tbe  latter'!  Di, 
tMtMclm  KMmMtpraa  (1901].   There  ia  a  apedal  Icncoo 
Dy  z».  rmjB  11404).   On  the  philoeophy  of  laocntea  and  hia  reUlion 
to  the  Socntic  ichoola,  tee  llwmpaan'a  ed.  of  Plato'a  PkatJnu, 

UODTMAMIC  loss  (Ct.  Iniftofiat,  equal  in  power),  liaei 
fonnecting  thote  paita  of  tbe  cailb'i  lurface  where  Ibt  magnetic 
force  haa  the  aamc  inlensity  (sec  MACNinaif,  Teuesiual). 

UOOOHIC  UHBB  (Cr.  I«vyun«,  equiiDgulu],  lisa  connett- 
ing  llHae  paita  of  the  earth'a  autf  ace  whete  Ibe  magaetic  declioa- 
tion  b  tbe  aame  in  amount  (lee  Macniheu.  T£iiu1tiul). 

ISOU  DEL  URI,  a  town  of  Campaai*.  in  the  provinc«  d 
Caierla,  Italy,  15  m.  by  lai]  N.N.W.  of  Rocrasccci,  which  it 
on  the  main  line  from  Kome  to  Naples,  10  m.  N.W.  of  Casino. 
Pop.  (1901),  town,  3384:  commune,  8144-  The  lown  coniiiti 
of  two  parti.  I»la  Superiort  lod  Iwla  Infcrion;  as  [is  name 
implies  it  is  liiuaiKl  between  two  inns  of  the  Liri.  Tbe  many 
waterfalls  of  this  liver  asd  of  the  FibieDO  iSoid  motive  power 
lor  tevenl  imponiui  paprr-miils.  Two  of  the  falls,  So  ft.  id 
height,  are  especially  fioe.  About  i  m.  to  the  N.  is  the  churcb 
of  San  Domenico,  oecled  in  the  nth  cenluiy,  which  probably 
■nirkx  the  sile  of  tbe  yilla  of  Gem  (see  AiriNo), 

UOMEHnV,  in  chemislry.  When  Wfihler,  in  1S15,  uulyttd 
his  cyanic  add,  and  Licbig  his  quite  different  fulminic  acid  ia 
1834,  the  componiioDof  both  compounds  proved  to  be  ftbaolutely 
the  same,  "'"'"'"'"g  each  In  round  numbers  j8%  of  carbon, 
ilrogen,  3;%  ol  oiygen  and  s%  ol  hydrogen.    Tbit 


fact,  i 


h  the  tl 


diilerence 

m  qualities  was  due  to  di 

fierence  in  chemical  com- 

pojilioB,  ■ 

hers  of  inilogaua  nature. 

and  so  fie 

melius  introduced  tbe  ten 

of  equal  parts)  to  denom 

in^jcrly  0 

f  substances  having  diSe 

cnt  qualitia,  in  chemical 

behaviour 

as  well   aa    physical,   no 

chemical  ci 

mpoaition.    These  pbenor 

nena  were  quite  in  accord- 

ancewitb 

the  aame  number  of   a 

oms  of  carbon,  nitrogen, 

oiygen  an 

d  bydiogen  as  another  ii 

the  same  weight  might 

differ  in  i 

letiial  slniclurc  by  diffen 

nt  arrangemenia  ol  those 

ct)nccption 

proved  to  include  two  diil 

rent  groups  of  facts.    The 

one  group 

ncluded  those  isomen  wht 

re  the  identity  in  compmi- 

molecular  weight,  ij.  the 

vapour  den 

*i  tics  of  the  isome.1  were  1 

esame,  isinbulyleneand 

if  bolh  hi 


<1  C.Hi 


rated  by  the 
and  eight  oi 


conlalni.  In  both  cases,  four 
hydrogen  (H).  This  group  oil 
t^  Bttieliua,  and  now  often  "  isomen  "  (in  the  restricted  sense), 
nbtrea*  the  terra  f^ymtriim  (Gr.  nXh,  many}  was  chown 
for  compounds  like  butylene,  CifU,  and  ethylene,  CtHj,  corre- 
ipoading  to  the  tame  composition  in  weight  but  diSering 
In  molecular  formula,  and  having  diHerent  deniiliei  in  gaa 
or  VJpout,  a  litre  of  butylene  and  iiobulylene  weighing,  for 
instance,  under  ordinary  temperature  and  pressure,  about 
»*i  gr..  ethylene  only  one-hall  aa  much,  since  denaiiy  la  pro- 
portioul  to  milecular  weight. 

A  further  dislinclioa  is  necessary  10  a  survey  ol  the  sub- 
divisions  of  isomerism  tegaided  ia  its  irldeit  wnse.  There  are 
subtle  and  more  subtle  diSecences  causing  isomerism.  In  the 
caseof  ractameiism  we  can  imagine  that  the  aloml  are  differently 
linked,  say  in  the  case  ol  bulytcne  that  the  aloms  of  carbon 
are  joined  together  as  a  continuoua  chain,  eiprevsed  by 
-C-C-C-C-,  normaUy  as  it  is  called,  whereas  In  isabulylcDe 
the  fourth  atom  of  carbon  is  not  attached  to  the  third  but  to  tbe 
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then  bring  the  difference  in  ieUtive  position.  This  kind  oi 
isomerism  has  been  denominated  sUrteisomerism  (q.v.)  often 
steieomcrism.  But  there  is  a  last  group  belonging  here  in  vhich 
identity  of  structure  goes  farthest.  There  are  substances  such 
as  sulphur,  showing  difference  of  modification  in  crystalline 
state — the  ordinary  rhombic  form  in  which  sulphur  occurs  as  a 
mineral,  while,  after  melting  and  cooling,  long  needles  appear 
which  belong  to  the  mono83rmmetric  system.  These  differences, 
which  go  hand  in  hand  with  those  in  other  pn^rties,  e.g. 
speaftc  heat  and  specific  gravity,  are  absolutely  confined  to 
the  crystalline  state,  disappearing  with  it  when  both  modifica- 
tions of  sulphur  are  melted,  or  dissolved  in  carbon  disulphide 
or  evaporated.  So  it  is  natural  to  admit  that  here  we  have 
to  deal  with  identical  molecules,  but  that  only  the  internal 
arrangement  differs  from  case  to  case  as  identical  baUs  may  be 
grouped  in  different  ways.  This  case  of  difference  in  properties 
combined  with  identical  composition  is  therefore  called  poly- 
morphism. 

To  summarize,  we  have  to  deal  with  polymerism,  metamerism, 
stereoisomerism,  pol3rmorphism;  whereas  phenomena  denom- 
inated tautomerism,  pseudomerism  and  desmotropism  form 
different  particular  features  oi  metamerum,  as  well  as  the 
phenomena  of  aUotropy,  which  is  merely  the  difference  of 
properties  which  an  element  may  show,  and  can  be  due  to  poly- 
merism,  as  in  oxygen,  where  by  the  side  of  the  ordinary  form 
with  molecules  Qi,  we  have  the  more  active  OBone  with  0».  Poly- 
morphism in  the  case  of  an  element  is  illustrated  in  the  case  of 
sulphur,  whereas  metamerism  in  the  case  of  elements  has  so 
far  as  yet  not  been  observed;  and  is  hardly  probable,  as  most 
elements  are  built  up,  like  the  metals,  from  molecules  containing 
only  one  atom  per  molecule;  here  metamerism  is  absolutely 
excluded,  and  a  considerable  number  of  the  rest,  having  diatomic 
molecules,  are  about  in  the  same  condition.  It  is  only  in  cases 
like  sulphur  with  octatomic  molecules,  where  a  difference  of 
internal  structure  im'ght  play  a  part. 

Before  entering  into  detail  it  may  be  useful  to  consider  the 
nature  of  isomerism  from  a  general  standpoint.  It  is  probable 
that  the  whole  phenomenon  of  isomerism  is  due  to  the  possibility 
that  compounds  or  systems  which  in  reality  are  unstable  yet 
persist,  or  so  slowly  change  that  practically  one  can  speak  of 
their  stability;  for  instance,  such  ^stems  as  explosives  and 
a  mixture  oi  hydrogen  and  oxygen,  where  the  stable  form  is 
water,  and  in  which,  according  to  some,  a  slow  but  until  now 
undetected  change  takes  place  even  at  ordinary  temperatures. 
Consequently,  of  each  pair  of  isomers  we  may  establish  beforehand 
which  is  the  more  stable;  either  in  particular  circumstances, 
a  direct  change  taking  place,  as,  for  instance,  with  maleic  acid, 
which  when  exposed  to  sunlight  in  presence  of  a  trace  of  bromine, 
yields  the  isomeric  fumaric  add  almost  at  once,  or,  indirectly, 
one  may  conclude  that  the  isomer  which  forms  under  greater 
heat-development  is  the  more  stable,  at  least  at  lower  tempera- 
tures. Now,  whether  a  real,  though  undetected,  change  occurs 
is  a  question  to  be  determined  from  case  to  case;  it  is  certain, 
however,  that  a  substance  like  aragonite  (a  mineral  form  of 
calcium  carbonate)  has  sensibly  persisted  in  geological  periods, 
though  the  polymorphous  calcite  is  the  more  stable  form. 
Nevertheless,  the  theoretical  possibility,  and  its  realization  in 
many  cases,  has  brought  considerations  to  the  front  which  have 
recently  become  of  predominant  interest;  consequently  the 
possible  transformations  of  isomers  and  poljrmers  will  be  con- 
sidered later  under  the  denomination  of  reversible  or  dynamical 
isomerisms. 

Especially  prominent  is  the  fact  that  polymerism  and  meta- 
merism are  mainly  reserved  to  the  domain  of  organic  chemistry, 
or  the  chemistry  of  carbon,  both  being  discovered  there;  and, 
more  especially,  the  phenomenon  of  metamerism  in  organic 
chemistry  has  largely  developed  our  notions  concerning  the 
structure  of  matter.  That  this  particular  feature  belongs  to 
carbon  compounds  is  due  to  a  property  of  carbon  which  charac- 
terizes the  whole  of  organic  chembtry,  i.e.  that  atoms  attached 
to  carbon,  to  express  it  in  the  atomic  style,  ch'ng  noore  intensely 
to  it  than,  for  instance,  when  combined  with  oxygen.    This 


explams  a  good  deal  of  the  possible  tiwtabflify; 
practical  point  of  view,  it  coincides  with  the  faa  that 
large  amount  of  energy  can  be  stared  in  oar  most  JMUam 
sives  such  as  dynamite,  the  explanatioa  beinc  that  lijdiuBLj  s 
attached  to  carbon  dhtaht  from  oaygea  in  the  same  ■ohcjie, 
and  that  only  the  characioistic  rrristancr  of  the  cazboa  Bak*^ 
prevents  the  hydrogen  from  burning,  which  is  the  main  utLuiieuLe 
in  the  explosion  of  d3mamite.  The  poasesstoa  of  thds  pecior 
property  by  carbon  seems  to  be  related  to  its  hqslh  iraiencT. 
amounting  to  four;  and,  generally,  when  we  cnmidri  the  most 
primitive  expression  of  isomerism,  viz.  the  aOoUopj  of  cieaies:'^ 
we  meet  this  increasing  resistance  with  iimejaiag  vakacr. 
The  monovalent  iodine,  for  inslancr,  is  tiansfonned  by  hear  -:« 
into  an  allotrofMC  form,  owresponding  to  the  fomida  I, 
ordinary  iodine  answers  to  Ii.  Now  these  modifkatia 
hardly  any  tendency  to  persist,  the  ooe  stable  at  hsg^  i 
tures  being  formed  at  dievated  temperatures,  bat 
the  reverse  sense  on  cooling.  In  the  divalent  uiyyji 
with  the  modification  called  oaooe,  which,  althoqgli  nmti^it 
changes  but  slowly  into  oxygta,  Simflacly  the  tzivakBt  phos- 
phorus in  the  ordinary  white  form  shows  aocii  icsataacc 
as  if  it  were  practically  stable;  on  the  other  baad  die  red 
modification  is  in  rnllty  also  stable,  being  Imrd.  hr 
instance,  under  the  influence  of  light.  In  the  cbk  of  £be 
quadrivalent  carbon,  diamond  seems  to  be  the  stable  fatm  s 
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ordinary  temperatures,  but  one  may  wait  hmg  bctae  k  ■ 
formed  from  graphite. 

This  connexion  of  isomerism  with  icsistiiit 
this  with  higli  valency,  explains,  in  considerable 
in<Mganic  compounds  afforded,  as  a  rule,  no 
kind  until  the  systematic  investigation  of  ■***•''»*• 
by  Werner  brought  to  b'sht  many  instanrcs  of 
inorganic  compounds.  Whereas  carbon  imdua 
possible  in  organic  compounds,  cobalt  and  pfati—— 
determining  elements  in  inorganic  chemistfy,  the 
being  exhibited  especiaUy  by  complex  ammoaiacal 
The  constitution  of  these  inorganic  ison 
questionable;  and  in  addition  it  seetns  that 
metamerism  and  stercoisoffiernm  play  a  pan 
general  feature  is  that  cobalt  and  platinum  act 
higli  valency,  probably  exceeding  four.  The 
is  presented  by  the  two  platinum  OMnponods  PtC1zCNHa>% 
platosemidiammine  chloride  of  Peyrone,  and  the  fiatt 
chloride  of  Jules  Reiset,  the  first  formed  according  to  the  < 
PtCUKs-|-2NH«-PiCMNHs)i-f-3Ka,  the 
Pt(NHs)«Clt»PtCls(NHa),+7NH,,  these 
in  solubility,  the  one  dissolving  in  35.  the  other  in  160  pars  > 
boiling  water.  With  cobalt  the  most  sioqtle 
in  r892  by  S.  Jdrgensen  in  the  second  dinitioti 
fOiloride,  [Co(NOi)«(NHs)JCI,  dcagnated 
older  isomer  of  Gibbs  was  distinguished  as  croceo-salt.  .\.* 
interesting  lecture  on  the  subject  was  delivered  by  A.  V 
before  the  German  chemical  society  (Ber.,  X907, 40,  pL  Z5X 
Cobalt;  Plahnvic.) 

Dealing  with  organic  compounds,    it 
deserves  chief  attention,  as  it  has  largely  developed 
as  to  molecular  structure.    Polymerism  requiied  no 
explanation,  since  this  was  given  by  the  diffeience  in 
magnitude.    One  general  remark,  however,  may  be 
There  are  polymers  which  have  hardly  any  ii 
than  identity  in  composition;  on  the  other  hami,  these  i?? 
others  which  are  related  by  the  possibility  of  — "*«^'  r-&s- 
formation;  examples  of  this  kind  are  cyanic  nod  (O  ^^ 
and  cyanuric  add  (CNOH)*,  the  latter  being  a 
readily  transforms  into  the  former  on  *******£ 
condensable   vapour;   the  reverse   tnasfbnnatioi 
be  realized;  and  the  pcAymets  meth]4ene  oxide  (C^D 
triozymethylene  (CHiO)a.    In  the  first  groop  we  may 
the  homologous  series  of  hydrocarbons  derived 
given  by  the  general  formula  CJR^t,  wad  the  ti 
methylene-oxide  and   honey-sugar     CVHi^OW. 
mutual  transformation  are  generally  charactenaed  bf  tae  ia: 
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that  in  the  compound  of  higher  molecular  weight  no  new  links 
of  carbon  with  carbon  are  introduced,  the  triozymethylene 

being  probably  O^^hJIq^CHi,  whereas  honey-sugar  corre- 
sponds to  CHsOHCHOHCHOHCHOHCHOHCHO,  each 
point  representing  a  linking  of  the  carbon  atom  to  the  nexL 
This  observation  is  closely  related  to  the  above-mentioned 
resistivity  of  the  carbon-link,  and  corroborates  it  in  a  special 
case.  As  carbon  tends  to  hold  the  atom  attached  to  it,  one 
may  presume  that  this  property  expresses  itself  in  a  pre- 
dominant way  where  the  other  element  is  carbon  also,  and  so 
the  linkage  represented  by  ~C— C— is  one  of  the  most  difficult 
to  loosen. 

The  conception  of  metamerism,  or  isomerism  hi  restricted 
sense,  has  been  of  the  highest  value  for  the  devetopment  of 
our  notions  concerning  molecular  structure,  t.«.  the  conception 
as  to  the  order  in  which  the  atoms  composing  a  molecule  are 
linked  together.  In  this  article  we  shall  confine  ourselves  to  the 
fatty  compounds,  from  which  the  fundamental  notions  were 
first  obtained;  reference  may  be  made  to  the  article  Cheiostrv: 
Organic,  for  the  general  structural  relations  of  organic  com- 
pounds, both  fatty  and  aromatic. 

A  general  philosophical  interest  b  attached  to  the  phenomena 
of  isomerism.  By  Wilhelm  Ostwald  especially,  attempts  have 
been  made  to  substitute  the  notion  of  atoms  and  molecular 
structure  by  less  hypothetical  conceptions;  these  ideas  may 
some  day  receive  thorough  confirmation,  and  when  this  occurs 
science  will  receive  a  stj^ing  impetus.  The  phenomenon  of 
isomerism  will  probably  supply  the  crucial  test,  at  least  for 
the  chemist,  and  the  question  will  be  whether  the  Ostwaldian 
conception,  while  substituting  the  Daltonian  hypothesis,  will 
also  explain  isomerism.  An  early  step  accomplished  by  Ostwald 
in  this  direction  is  to  define  osone  in  its  relation  to  oxygen, 
considering  the  former  as  differing  from  the  latter  by  an  excess 
of  energy,  measurable  as  heat  of  transformation,  instead  of 
defining  the  difference  as  diatomic  molecules  in  oxygen,  and 
triatomic  in  oxone.  Now,  in  this  case,  the  first  definition 
expresses  much  better  the  whole  chemical  behaviour  of  oxone, 
which  is  that  of  "  energetic  "  oxygen,  while  the  second  only 
includes  the  fact  of  higher  vapour-density;  but  in  apply- 
ing the  first  definition  to  orgajiic  compounds  and  calling 
tsobutylene  "  butylene  with  somewhat  more  energy  "  hardly 
anything  b  indicated,  and  all  the  advantages  of  the  atomic 
conception — the  possibflity  of  exactly  predicting  how  many 
isomers  a  given  formula  includes  and  how  you  nuy  get  them^ 
are  lost. 

To  Kekul£  b  due  the  credit  of  taking  the  decisive  step  in 
introducing  the  notion  of  tetravalent  carbon  in  a  dear  way, 
i.e.  in  the  property  of  carbon  to  combine  with  four  different 
monatomic  elements  at  once,  whereas  nitrogen  can  only  hold 
three  (or  in  some  cases  five),  oxygen  two  (in  some  cases  four), 
hydrogen  one.  Thb  conception  has  rendered  possible  a  clear 
idea  of  the  linking  or  internal  structure  of  the  molecule,  for 
example,  in  the  most  simple  case,  methane,  CII4.  b  expressed  by 

H 

H-C-H 

I 

H 

It  b  by  thb  conception  that  possible  and  impossible  com- 
pounds are  at  once  fixed.  Considering  the  hydrocarbons  given 
by  the  general  formula  C.H,,  the  internal  linkages  of  the  carbon 
atoms  need  at  least  x— i  bonds,  using  up  3(x— 1)  valencies 
of  the  4X  to  be  accounted  for,  and  thus  leaving  no  more  than 
3(x4*i)  for  binding  hydrogen:  a  compound  C«Ht  b  therefore 
impossible,  and  indeed  has  never  been  met.  The  second  pre- 
diction b  the  possibility  of  metamerism,  and  the  number  of 
metamen,  in  a  given  case  among  compounds,  which  are  realiz- 
able. Considering  the  predicted  series  of  compounds  C«Hft,4.t, 
which  b  the  well-known  homologous  series  of  methane,  the 
first  member,  the  possible  of  isomerism  lies  in  that  of  a  different 
linking  of  the  carbon  atoms.    Thb  first  presenu  itself  when 


With  thb  compound  C4H10,  named  butane, 


four  are  present,  i^.  in  the  difference  between  C— C~C— C 
C-C-C 

and       I 
C 

isomerbm  b  actually  observed,  being  limited  to  a  pair,  whereas 
the  former  members  ethane,  CtH«,  and  propane,  C»H«,  showed 
no  isomerbm.  Similarly,  pentane,  C»Hn,  and  hexane,  C«Hu, 
may  exist  in  three  and  five  theoretically  isomeric  forms  respect- 
ively; confirmation  of  thb  theory  b  supplied  by  the  fact  that 
all  these  compounds  have  been  obtained,  but  no  more.  The 
third  most  valuable  indication  which  molecular  structure  gives 
about  these  isomers  b  how  to  prepare  them,  for  instance,  that 
normal  hexane,  represented  by  CHfCHa-CHfCHi*CHi-CH«, 
may  be  obtained  by  action  of  sodium  on  propyl  iodide, 
CHa*CHi*CHfI,  the  atoms  .of  iodine  being  removed  from  two 
molecules  of  propyl  iodide,  with  the  resulting  fusion  of  the 
two  systems  of  three  carbon  atoms  into  a  chain  of  six  carbon 
atoms.  But  it  b  not  only  the  formation  of  different  isomers 
which  b  included  in  their  constitution,  but  also  the  different 
ways  in  which  they  will  decompose  or  give  other  products. 
As  an  example  another  series  of  organic  compounds  may  be  taken, 
vb.  that  of  the  alcohols,  which  ooJy  differ  from  the  hydrocarbons 
by  having  a  group  OH,  called  hydioxyl,  instead  of  H,  hydrogen; 
these  compounds,  when  derived  from  the  above  methane  series  of 
hydrocarbons,  are  expressed  by  the  general  formula  C»Hki4.tOH. 
In  thb  case  it  b  readily  seen  that  isomerbm  introduces  itself 
in  the  three  carbon  atom  derivative:  the  propyl  alcohob, 
expressed  by  the  formulae  CHa-CHiCHiOHandCHa*CHOH-CH«, 
are  known  as  propyl  and  isopropyl  alcohol  respectively.  Now 
in  oxidixing,  or  introducing  more  oxygen,  for  instance,  by 
means  of  a  mixture  of  sulphuric  add  and  potassium  bichromate, 
and  admitting  that  ox3rgen  acts  on  both  compounds  in  analogous 
ways,  the  two  alcohob  may  give  (as  they  lose  two  atoms  of 
hydrogen)  CHi-CHrCOH  and  CHiCO-CHa.  The  first  com- 
pound, containing  a  group  COH,  or  more  explidtly  O^^C— H,  b 
an  aldehyde,  having  a  pronounced  reducing  power,  produdng 
silver  from  the  oxide,  and  b  therefore  called  propylaldehyde; 
the  second  compound  containing  the  group  —  C*CO*C—  behaves 
differently  but  just  as  characterbtically,  and  b  a  ketone,  it  b 
therefore  denominated  propylketone  (also  acetone  or  dimethyl 
ketone).  And  so,  as  a  rule,  from  isomeric  alcohob,  those  con- 
taining a  group  —  CHrOH,  yield  by  oxidation  aldehydes  and 
are  dbtinguished  by  the  name  prinuiry;  whereas  those  contain- 
ing CH'OH,  called  secondary,  produce  ketones.  (Compare 
CHEmsTRY:  Organic.) 

The  above  examples  may  illustrate  how,  in  a  general  way, 
chemical  properties  of  isomers,  their  formation  as  well  as  trans- 
formation, may  be  read  in  the  structure  formula.  It  b  different, 
however,  with  physical  properties,  density,  &c.;  at  present 
we  have  no  fixed  rules  which  enable  us  to  predict  quantitatively 
the  differences  in  physical  properties  corresponding  to  a  given 
difference  in  structure,  the  only  general  rule  being  that  those 
differences  are  not  large. 

Periiaps  a  ntisfactory  point  of  view  may  be  here  obtained  by 
applying  the  van  der  Waals'  equation  A(P-|-a/V)(V-6)-3T, 
which  connects  volume  V,  preMure  P  and  temperature  1  (sec 
Condensation  op  Gases).  In  thb  equation  a  relates  to  molecubr 
attraction;  and  it  b  not  improbable  that  in  isomeric  molecules, 
containing  in  sum  the  same  amount  of  the  same  atoms,  those  mutual 
attractions  are  approximately  the  same,  whereas  the  chief  difference 
lies  in  the  value  of  b,  that  b,  the  volume  occupied  by  the  molecule 
itself.  For  what  reason  thb  volume  may  difler  from  case  to  case 
lies  close  at  hand;  in  connexion  with  the  notion  of  negative  and 
positive  atoms,  like  chlorine  and  hydrogen,  experience  tends  to 
show  that  the  former,  as  well  as  the  latter,  have  a  mutual  repulsive 
power,  but  the  former  acts  on  the  latter  in  the  opposite  sense; 
the  necessary  consequence  b  that,  when  those  negative  and  positive 
groups  are  oistributcd  in  the  molecule,  its  volume  will  be  smaller 
than  if  the  negative  elements  are  heaped  together.  An  example 
may  prove  this,  but  before  quoting  it,  the  question  of  determining  b 
must  be  decided;  this  results  immrabtely  from  the  above  quotation. 
b  being  the  volume  V  at  the  absolute  lero  (T>"0) ;  so  the  volume  ol 
isomers  ought  to  be  compared  at  the  absolute  sero.  ^nce  thb  has 
not  been  done  we  must  adopt  the  approximate  rule  that  the  volume 
at  absolute  sero  b  proportional  to  tnat  at  the  boiling-point.  Now 
Uking  the  isomers  HiC-Cai(M«*  108)  and  CIHtCCHCMM.  - 103). 
we  see  the  negative  chlorine  atoms  heaped  up  in  the  left  hand 
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formula,  but  distributed  in  the  lecond ;  the  former  therefore  may  be 
presumed  to  occupy  a  larger  space,  the  molecular  volume,  that  is, 
the  volume  in  cubic  centimetres  occupied  by  the  molecular  weight 
in  grams,  actually  being  io8  in  the  former,  and  103  in  the  latter 
case  (compare  Chemistry  :  Physical)'  An  analogous  remark  applies 
to  tht  boiUng-point  of  isomers.  Accmding  to  the  above  formula 
the  critical  temperature  is  given  by  8aA/S46,  and  as  the  crirical 
temperature  a  approximately  proportional  to  the  boiling'point,  both 
being  estimated  on  the  absolute  scale  01  temperature,  we  may  con- 
dude  that  the  larger  value  of  b  corresponds  to  the  lower  boiling- 
Kint,  and  indeed  die  isomer  corresponding  to  the  left-hand  formula 
ib  at  74*,  the  other  at  1 14*.  Other  physical  properties  might  be 
considerea;  as  a  general  rule  they  depend  upon  the  distribution 
of  negative  and  positive  elements  in  the  molecule. 

Reversible  (dynamical)  IsoMerism.^Ctttuxk  investigatiODS  on 
isomerism  which  have  become  cyecially  prominait  in  recent 
times  bear  on  the  possibility  of  the  mutual  tnnsfonnation  of 
isomers.  As  soon  as  this  tevcrsibility  b  introduced,  general 
laws  related  to  thermodynamics  are  afipUcable  (see  Chemical 
AcnoN;  Enescetics).  Tliese  laws  have  the  advantage  of 
toing  applicable  to  the  mutual  transformations  of  isomers, 
whatever  be  the  nature  of  the  deeper  origin,  and  so  bring 
polynttrism,  metamerism  and  polymorphism  together.  As 
they  are  punued  furthest  in  the  last  case,  this  may  be  used  as 
an  ezam^  The  study  of  polymorphism  has  been  cqiedaUy 
puxsaed  by  Otto  Lehmann,  who  proved  that  it  is  an  almost 
general  property;  the  variety  of  forms  which  a  given  substance 
may  show  is  often  great,  ammonium  nitrate,  for  instance,  show- 
ing at  least  four  of  them  before  melting.  The  general  rule  which 
correlates  this  polymorphic  change  is  that  its  direction  changes 
at  a  given  temperature.  For  example,  sulphtir  is  stable  in  the 
rhombic  form  till  95*4*'.  from  then  upwards  it  tends  to  change 
over  into  the  prismatic  form.  The  phenomenon  absolutdy 
corresponds  to  that  of  fusion  and  solidification,  only  that  it 
generally  takes  place  less  quickly;  consequently  we  may  have 
prismatic  sulphur  at  ordinary  temperature  for  some  time,  as 
well  as  rhombic  sulphur  at  too*.     This  may  be  ezpreaiised  in 

the  chosen  case  by  a  symbol:  "  rhombic  sulphur  ^^4  prismatic 

sulphur,"  indicating  that  there  is  equilibrium  at  the  so-called 
"  transition-point,"  95-4*',  and  opposite  change  below  and  above. 
This  comparison  with  fusion  introduces  a  second  notion, 
that  of  the  '*  triple-point,"  this  being  in  the  melting-phenomenon 
the  only  temperature  at  which  solid,  liquid  and  vapour  are  in 
equilibrium,  in  other  words,  where  three  phases  of  one  substance 
are  co-ezistent.  This  temperature  is  somewhat  different  from 
the  ordinary  melting-point,  the  latter  corresponding  to  atmo- 
spheric pressure,  the  former  to  the  mairimwm  vapoar-pressure; 
and  so  we  come  to  a  third  relation  for  polymorphism.  Just  as 
the  melting-point  changes  with  pressure,  the  transition-point 
also  changes;  even  the  same  quantitative  relation  holds  for 
both,  as  L.  J.  Reicber  proved  with  sulphur:  aT/aPBA^/9,  * 
being  the  change  in  volume  which  accompanies  the  change 
from  rhombic  to  prismatic  sulphur,  and  q  the  beat  absorbed. 
Both  formula  and  experiment  proved  that  an  increase  of  pressure 
of  one  atmosphere  elevated  the  transition  point  for  about  0*04^ 
The  same  laws  apply  to  cases  of  nK>re  complicated  nature,  and 
one  of  them,  which  deserves  to  be  pursued  further,  is  the  mutual 
transformation  of  cyanuric  add,  C^HsNiOa,  cyanic  add,  CHNO, 
and  cyamdide  (CHNO)>;  the  first  corresponding  to  prismatic 
sulphur,  stable  at  higher  temperatures,  the  last  to  rhombic, 

no* 
the  equilibrium-symbol  being:  cyamelide   -^    cyanuric  add; 

<-• 
the  cyanic  add  corresponds  to  sulphur  vapour,  bdng  in  equi- 
librium with  either  cyamelide  or  cyanuric  add  at  a  maximum 
pressure,  definite  for  each  temperature. 

A  second  law  for  these  mutual  transformations  is  that  when 
they  take  fdace  without  loss  of  homogendty,  for  example,  in 
the  liquid  state,  the  definite  transition  point  disappeara  and  the 
change  is  gradual.  This  seems  to  be  the  case  with  noolten  sulphur, 
which,  when  heated,  becomes  dark-coloured  and  plastic;  and  also 
in  the  case  of  metals,  which  obtain  or  lose  magnetic  properties 
without  loss  of  continuous  structure.  At  the  same  time,  however, 
the  transition  point  sometimes  reappears  even  in  the  liquid 


state;  in  sudi  cases  two  layers  are  formed,  as  bas 
observed  with  sulphur,  and  by  F.  M.  Jiger  in  complicated  < 
compounds.  Thus  the  intioduction  of  beteragendty,  or  the 
appearance  of  a  new  phase,  demands  the  nrfmrr  of  a  filed 
temperature  of  transformation. 

On  the  basis  of  the  rdation  between  physical  pheaoMiaa 
and  thermodynamical  laws,  properties  of  the  potymoi^ma 
compounds  may  be  predicted.  The  chief  ooosadcratic 
that  the  stable  form  must  have  the  lower  vapowr 
otherwise,  by  distillatioD,  it  would  traosfoim  in  oppooie 
From  this  it  fdlows  that  the  stable  form  most  have  the  h^faer 
mdting-point,  since  at  the  melting-point  the  vapour  of  the  scud 
and  of  the  liquid  have  the  same  pressme.  Tims  prismarif 
sulphur  has  a  higher  mdting-point  (ix>*)  than  the  fhoBlic 
form  (116"),  and  it  is  even  pooable  to  caknlate  the  ififiereece 
theoretically  from  the  thumodynanic  rriatinna  A  third 
consequence  is  that  the  stable  fwm  must  have  the  ^miSa 
solubility:  J.  Meyer  and  J.  N.  BrBostedt  fboMl  thai  at  >i*. 
zo  C.C  of  benzene  dissolved  0-15  and  o*x8  gr.  of  laryiialir  and 
rhombic  sulphur  respectively.  It  can  be  easily  sees  that  tha 
ratio,  according  to  Henry's  law,  most  Goncspood  to  that  d 
vapour-pressures,  and  so  be  independent  of  the  aolvai;  a 
fact,  in  alcohd  the  figures  are  0-0066  and  0-0052.  ttesaeiy 
Hermann  Walther  Nemst  has  been  ahle  to  deduce  the  txaaskiao- 
point  in  the  case  of  sulphur  from  the  specific  heat  aad  the  heat 
devdoped  in  the  transition  only.  This  best  stodied  case  shows 
that  a  number  of  mutual  relations  are  to  be  foaiMi  buwtm  the 
properties  of  two  modifications  wfacB  once  the 
of  mutual  transformation  is  accessible. 

In  ordinary  isomcn  indications  of  mntital 
often  occur;  and  amcmg  these  the  pcedominant  fact 
denoted  as  tautomerism  or  pseadomerism.  It 
in  the  peculiar  behaviour  of  some  orgsmc 
the  group  -C-CO-C-,  e.g.  CHsCO-CHX-COkCiBs, 
of  acetoacetic  ester.  These  compounds  genesaOy 
ketones;  but  at  the  same  time  they  may  act  as 
as  if  fontaining  the  OH  group;  this  leads  to 
H<C-C(OH):CXCOiCsHs.  In  reafity 
pounds  are  ai^>arently  a  miztme  of  two  h 
and  indeed  in  some  cases  both  forms  have  been 
one  speaks  of  deswulropy  (Gr.  5f  |i6t,  a  bond  or  hnk, 
a  turn  or  change).  Neverthdess,  the  irlstlnns  obcaiBed  ^a 
reversible  cases  sudi  as  sulphur  have  not  yet  ioimd  appfio- 
tion  in  the  hi^y  interesting  cases  of  oftfiaaiy  kicvesib* 
isomerism. 

A  further  step  in  this  direction  has  been  effected  by  the  atA- 
duction  of  reversibility  into  a  non-revenible  case  by  saeaas  of  a 
catalytic  agent.  The  substance  investigated 
CsH^,  in  its  rdation  to  paraldehyde,  a  polymctic 
The  phenomena  were  first  observed  without  rnntval 
tion,  aldehyde  mdting  at  ~zi8*,  paxaMdiyde  at  xj*.  the  ociy 
mutual  influence  being  a  lowering  of  mdffng-point.  wkh  a 
minimum  at- 1  ao^  in  the  cutectic  point.  Wheaacatadyticagesi. 
sudi  as  sulphurous  add,  is  added,  which  prodi 
change,  the  whole  behaviour  is  different;  only 
point,  viz.  7*,  is  observed  for  all  mixtnxes;  tlus  has  been  nVd 
the  "  natural  mdting-poinL"  It  cocreq>onds  to  one  of  the  aeSt- 
ing-points  in  the  series  with<nit  catalytic  agents,  viz.  in  tkx: 
mixture  which  contains  88%  of  paralddiyde  and  12%  of 
defayde,  which  the  catalytic  agent  leaves  onallectcd. 
introduction  of  reversibility  is  also  possible  by  aflowiog 
time  to  permit  the  transformation  to  be  produced  by  hv:' 
By  R.  Rothe  and  Alexander  Smith's  interesting  obaerratioB  -zz 
sulphur,  results  have  been  obtained  whidi  tend  to  prove  tlat  its 
mdting-point,  as  wdl  as  the  appearance  of  two  layers  in  the  L  qr. .: 
state,  correspond  to  unstaUe  conditions.         (J.  H.  tax*t  & ' 

ISOTHERM  (Gr.  taos,  equal,  and  M^fOf.  heat)»  a  fine  19c::  a 
map  connecting  places  where  the  tempeiatare  is  the  saae  xi 
sea-levd  on  the  earth's  surface.  These  isothemal  fines  w:i!l  &e 
found  to  vary  from  month  to  mmith  over  the  two  hemispheres. 
or  over  local  areas,  during  summer  and  winter,  and  their  pesstioe 
is  modified  by  continenUl  or  oceanic  oonditkwwL 


ISOXAZOLES— ISSEDONES 


88s 


ISOZAZOLBSt  monude  chemiod  compounds  corresponding  to 
fuiiunne,  in  which  thevCH  group  adjacent  to  the  oxygen 

atom  is  replaced  by  a  nitrogen  atom,  and  therefore  they  contain 

HC  ■■  Nv 
the  ring  system  I    pu/O.    They  may  be  prepared 

by  the  elimination  of  water  from  the  monoximes  of  /3-diketones, 
^•ketone  aldehydes  or  ozymethylene  ketones  (L.  Qaisen,  Ber., 
zSqi,  24,  p.  3906),  the  general  reaction  proceeding  according  to 
the  equation 

RCOCH«COR+H,NOH  -2HiO+RC  -  Nv 

HC-OilR' 

W.  Dunstan  and  T.  S.  Djrmond  {Jour.  Chem,  Soc.,  iSgx,  49, 
p.  410)  have  also  prepared  isoxazoles  by  the  action  of  alkalis 
on  nitroparafiins,  but  have  not  been  able  to  obtain  the  parent 
substance.  Those  isoxazoles  in  which  the  carbon  atom  adjacent 
to  nitrogen  is  substituted  are  stable  compounds,  but  if  this  is 
not  the  case,  rearrangement  of  the  molecule  takes  place  and 
nitriles  are  formed.    The  isoxazoles  are  feebly  basic. 

The  isoxaxoUmeM  are  the  keto  derivatives  of  the  at  yet  unknown 
dihydroisoxaiole.  and  are  compounds  of  strongly  acid  nature, 
decom^sing  the  carbonates  of  the  alkaline  earth  metals  and  forming 
salts  with  metals  and  with  ammonia.  Their  constitution  is  not  yet 
definitely  fixed  and  they  may  be  regarded  as  derived  from  one  of 
the  three  types 

CH,-COv  HC-COv  HC-C(OHk 

iH-N>^*     hc-nh/^'     HC-N ^' 

By  the  action  of  nitrous  acid  on  the  oxime  of  (^«minoben20phenone 

C-C,H» 
as  «-phenyl  indoxazene,  QH*^  ^N    ,  b obtained;  this  is  a  de- 
rivative of  benzisoxazole. 

ISRAEL  (Hebrew  for  "  God  strives  "  or  *'  rules  ";  see  Gen. 

xxxii.  38;  and  the  allusion  in  Hosea  xli.  4),  the  national  designa* 

tion  of  the  Jews.    Israel  was  a  name  borne  by  their  ancestor 

Jacob  the  father  of  the  twelve  tribes.    For  some  centuries  the 

term  was  applied  to  the  northern  kingdom,  as  distinct  from 

Judah,  although  the  feeling  of  national  unity  extended  it  so  as 

to  include  both.    It  emphasizes  more  particixlarly  the  position 

of  the  Hebrews  as  a  religious  community,  bound  together  by 

common  aims  and  by  their  covenant-relation  with  the  national 

God,  Yahweh. 

See  further  Jacob,  Hbbrbw  Languacb.  Hbbkbw  Rbucion, 
Jbws:  History  and  PaksHne. 

ISRAEU.  ISAAC  BBN  8OL0MOH  (9th-ioth  centuries),  Jewish 
physician  and  philosopher.  A  contemporary  of  Seadiah  {q.v.), 
be  was  bom  and  passed  his  life  in  North  Africa.  He  died  c.  950. 
At  Kairawan,  Israeli  was  court  physician;  he  wrote  several 
medical  works  in  Arabic,  and  these  were  afterwards  trans- 
lated into  Latin.  Similariy  his  philosophical  writings  were 
translated,  but  his  chief  renown  was  in  the  drde  of  Moslem 
authors. 

ISRAtLS,  JOSBV  (1824-  ),  Dutch  painter,  was  bom  at 
Groningen,  of  Hebrew  parents,  on  the  37th  of  January  1824. 
His  father  intended  him  to  be  a  man  of  business,  an<)  it  was  only 
after  a  determined  struggle  that  he  was  allowed  to  enter  on  an 
artistic  career.  However,  the  attempts  he  made  under  the  guid- 
ance of  two  second-rate  painters  in  his  native  town — Buys  and 
van  Wicheren — while  still  working  under  his  father  as  a  stock- 
broker's clerk,  led  to  his  being  sent  to  Amsterdam,  where  he 
became  a  pupil  of  Jan  Rruseman  and  attended  the  drawing 
class  at  the  academy.  He  then  spent  two  years  in  Paris,  working 
in  Picot's  studio,  and  returned  to  Amsterdam.  There  he  remained 
till  1870,  when  be  moved  to  The  Hague  for  good.  Israds  is 
justly  regarded  as  one  of  the  greatest  of  Dutch  painters.  He 
has  often  been  compared  to  J.  F.  Millet.  As  artists,  even  more 
than  as  painters  in  the  strict  sense  of  the  word,  they  both,  in 
fact ,  saw  in  the  life  of  the  poor  and  humble  a  motive  for  expressing 
with  peculiar  intensity  their  wide  hunuin  sympathy;  but  Millet 
was  the  poet  of  placid  rural  life,  while  in  aimost  all  IsraCb' 
pictures  we  find  some  pierdng  note  of  woe.  Duranty  said 
of  them  that  "  they  were  painted  with  gloom  and  suffering." 


He  began  with  historical  and  dramatic  subjects  in  the 
romantic  style  of  the  day.  By  chance,  after  an  illness,  he 
went  to  recruit  his  strength  at  the  fishing-town  of  Zandvoort 
near  Haarlem,  and  there  he  was  strack  by  the  daily  tragedy  of 
life.  Thenceforth  he  was  possessed  by  a  new  vein  of  artistic 
expression,  sincerely  realistic,  full  of  emotion  and  pity.  Among 
his  more  important  subsequent  works  are  "The  Zandvoort 
Fisherman  "  (in  the  Amsterdam  gallery),  "  The  Silent  House  " 
(which  gained  a  gold  medal  at  the  Brussels  Salon,  1858)  and 
"  Village  Poor  "  (a  prize  at  Manchester).  In  1863  he  achieved 
great  success  in  London  with  his  "  Shipwrecked,"  purchased  by 
Mr  Young,  and  "The  Cradle,"  two  pictures  of  which  the 
Athenaeum  spoke  as  "  the  most  touching  pictures  of  the  exhibi- 
tion." We  may  also  mention  among  Ids  maturer  works  "  The 
Widower  "  (in  the  Mesdag  collection),  "  When  we  grow  Old  " 
and  "  Alone  in  the  World  "  (Amsterdam  gallery), "  An  Interior  " 
(Dordrecht  gallery),  "A  Fragal  Meal"  (Glasgow  museum), 
"  Toilers  of  the  Sea," "A  Speechless  Dialogue,"  "  Between  the 
Fields  and  the  Seashore,"  "  The  Bric-i-brac  Seller "  (which 
gained  medals  of  honour  at  the  great  Paris  Exhibition  of  X900). 
**  David  Singing  before  Saul,"  one  of  his  latest  works,  seems  to 
hint  at  a  retum  on  the  part  of  the  venerable  artist  to  the 
Rembrandtesque  note  of  his  youth.  As  a  water-colour  painter 
and  etcher  he  produced  a  vast  number  of  works,  which,  like  bis 
oil  paintings,  are  full  of  deep  feeling.  They  are  generally  treated 
in  broad  masses  of  light  and  shade,  which  give  prominence  to 
the  principal  subject  without  any  neglect  of  detail. 

See  Jan  Veth,  Mannen  of  BeUckenis:  Jotef  tsraiis%  Chesneau, 
Peintres  frattfais  et  itranters;  Ph.  Zikken,  Peinlres  hoUandaU 
tnodemes  (1893);  Dumas,  lUuslrated  Biograpkies  of  Modern  Artists 
(1 883-1 884);  J.  de  Meester.  in  Max  Rooses'  DuUk  Painters  of  Ike 
Nineteenth  Century  (1898):  Josef  Israels,  Spain:  the  Story  of  a 
Journey  (1900). 

IS8ACHAR  (a  Hebrew  name  meaning  apparently  "  there  is 
a  hire,"  or  "  reward  "),  Jacob's  ninth  "  son,"  his  fifth  by  Leah; 
also  the  name  of  a  tribe  of  IsraeL  Slightly  differing  explanations 
of  the  reference  in  the  name  are  given  in  Gen.  xxx.  16  (J)  and 
V.  18  (E).^  The  territory  of  the  tribe  (Joshua  zix.  17-33)  lay  to 
the  south  of  that  allotted  to  Zebulun,  Naphtali,  Asher  and  Dan, 
and  included  the  whole  of  the  great  plain  of  Esdraelon,  and  the 
hills  to  the  east  of  it,  the  boundary  in  that  direction  extending 
from  Tabor  to  the  Jordan,  apparently  along  the  deep  gorge  of 
Wadi  el  Bireh.  In  the  rich  territory  of  Issachar,  traversed  by 
the  great  commercial  highway  from  the  Mediterranean  and 
Egypt  to  Bethshean  and  the  Jordan,  were  several  important 
towns  which  remained  in  the  hands  of  the  Canaanites  for  some 
time  (Judges  L  37),  separating  the  tribe  from  Manasseh.  Although 
Issachar  is  mentioned  as  having  taken  some  part  in  the  war 
of  freedom  under  Deborah  (Judges  v.  15),  it  is  impossible  to 
misunderstand  the  reference  to  its  tributary  condition  in  the 
blessing  of  Jacob  (Gen.  xlix.  14  seq.),  or  the  fact  that  the  name 
of  this  tribe  is  omitted  from  the  list  given  in  Judges  i.  of  those 
who  bestirred  themselves  against  the  earlier  inhabitants  of  the 
country.  In  the  *'  blessing  upon  Zebulun  and  Issachar  "  in 
Deut.  xxxili.  x8  seq.,  reference  is  made  to  its  agricultural  life 
in  terms  suggesting  that  along  with  its  younger,  but  more 
successful  "  brother,"  it  was  the  guardian  of  a  sacred  mountain 
(Carmel,  Tabor?)  visited  periodically  for  sacrificial  feasts. 

ISSEDONES,  an  ancient  people  of  Central  Asia  at  the  end  of 
the  trade  route  leading  north-east  from  Scythia  (q.v.),  described 
by  Herodotus  (iv.  26).  The  position  of  their  country  is  fixed 
as  the  Tarym  basin  by  the  more  precise  indications  of  Ptolemy, 
who  tells  how  a  Syrian  merchant  penetrated  as  far  as  Issedon. 
They  had  their  wives  in  common  and  were  accustomed  to  slay 
the  old  people,  eat  their  flesh  and  make  cups  of  their  skulls. 
Such  usages  survived  among  Tibetan  tribes  and  make  it 
likely  that  the  Issedones  were  of  Tibetan  race.  Some  of  the 
Issedones  seem  to  have  invaded  the  country  of  the  Massa- 
getae  to  the  west,  and  similar  customs  are  assigned  to  a 
section  of  these.  (E.  H.  M.) 

*  On  the  origin  of  the  name,  see  the  article  by  H.  W.  Hogg, 
Bncy.  Bib,  coL  2290;  E.  Meyer,  JsroeUlen,  p.  536  seq. 
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ISSERLBIN,  ISRAEL  (d.  1460),  Gennan  TalmudisL  His 
fame  attzactnl  many  students  to  Neustadt,  and  his  profound 
feaming  did  much  to  revive  the  study  of  the  original  Rabbinic 
authorities.  After  the  publication  of  the  Code  of  Jos^h  Qaro 
{q,v.)  the  decisions  of  Isserlein  in  legal  matters  were  added  in 
notes  to  that  code  by  Moses  Isserles.  His  chief  works  were 
Tenmatk  ka-DeskiH  (354  decisions)  and  Peasqim  u-keihaffim 
(267  decisions)  largely  on  points  of  the  marriage  law. 

I.SSKRI.RS,  MOSBS  BEN  ISRAEL  (c.  1520-1572),  known  as 
ReicX,  was  bom  at  Cracow  and  died  there  in  1572.  He  wrote 
sommentaries  on  the  Zokar,  the  **  Bible  of  the  Kabbalists," 
but  is  best  known  as  the  critic  and  expander  of  the  SkvUuxn 
Aruck  of  Joseph  Qaro  (Caro)(9.v.)-  His  chief  halakhic  GegB^) 
works  were  Darke  Moskl  and  MappOk,  Qaro,  a  Sephardic 
(Spanish)  Jew,  in  his  Code  neglected  Ashkenazic  (German) 
customs.  These  deficiencies  Issedes  supplied,  and  the  notes  of 
Reml  are  now  included  in  all  editions  of  (faro's  Code. 

ISSOIRE,  a  town  of  central  France,  capital  of  an  arrcmdissanent 
in  the  department  of  Puy-de-DAme,  on  the  Couze,  near  its 
junction  with  the  Allier,  22  m.  S.S.E.  of  Qermont-Ferrand  on 
the  Paris-Lyon-M£diterran6e  railway  to  Nlmes.  Pop.  {tgo6) 
5374.  Issoirc  is  situated  in  tlK  fertile  plain  oi  Limagne.  Tlie 
streets  in  the  older  part  of  the  town  are  narrow  and  crooked, 
but  in  the  newer  part  there  are  several  fine,  tree-shaded  pro- 
menades, while  a  handsome  boulevard  encircles  the  town.  The 
church  of  St  Paul  or  St  Austremoine  built  <m  the  site  of  an  older 
chapel  raised  over  the  tomb  of  St  Austremoine  (Stremonius) 
affords  an  excellent  q)ecimen  of  the  Romanesque  architecture 
of  Auvergne.  Issoire  is  the  seat  of  a  sub-prefect;  its  public 
institutions  include  tribunals  of  first  instance  and  commerce 
and  a  communal  college.  Brewingj  wool-carding  and  the 
manufacture  of  passementerie,  candles,  straw  hats  and  wooUen 
goods  are  carried  on.  There  is  trade  in  lentils  and  other  agri- 
cultural products,  in  fruit  and  in  wine. 

Issoire  (Iciodtirum)  is  said  to  have  been  founded  by  the 
Arvemi,  and  in  Roman  times  rose  to  some  reputation  f<Nr  its 
schools.  In  the  5th  century  the  Christian  community  established 
there  by  Stremonius  in  the  3rd  century  was  overthrown  by  the 
fuzy  of  the  Vandals.  During  the  religious  wars  of  the  Reforma- 
tion, Issoirei  suffered  very  severely.  Mole,  the  leader  of 
the  Protestants,  captured  the  town  in  1574,  and  treated  the 
inhabitants  with  great  crudty.  The  Roman  Cath<dics  retook 
it  in  r577,  and  the  ferodty  of  their  retaliation  may  be  inferred 
from  the  inscription  "  Id  fuL  Issoire  "  carved  on  a  pillar  which 
was  raised  on  the  site  of  the  town.  In  the  contest  between  the 
Leaguers  and  Henry  IV.,  Issoire  sustained  further  sieges,  and 
never  whoUy  itegained  its  eariy  prosperity. 

ISSOUDUN,  a  town  of  central  France,  capital  of  an  arrondisse- 
ment  in  the  departmoit  of  Indre,  <m  the  right  bank  of  the  Thiols, 
17  m.  N.E.  of  ChAteauroux  by  raiL  Pop.  (1906)  10,566.  Among 
the  interesting  buildings  are  the  diurch  of  St  Cyr,  combining 
various  architectural  styles,  with  a  fine  porch  and  window,  and 
the  chapel  ci  the  H6tel  Dieu  of  the  eariy  i6th  century.  Of  the 
fortifications  with  which  the  town  was  formerly  surrounded, 
a  town-gate  d  the  i6th  century  and  the  White  Tower,  a  lofty 
cylindncal  building  of  the  reign  of  Philip  Augustus,  survive. 
Issoudun  is  the  seat  of  a  sub^prefecture,  and  has  tribunals  of 
first  instance  and  of  commerce,  a  chamber  of  arts  and  manu* 
factures  and  a  communal  college.  The  industries,  of  which  the 
most  important  is  leather-drosing,  also  include  malting  and 
brewing  and  the  manufacture  of  bristles  for  brushes  and  parch- 
ment.  Trade  is  in  grain,  live-stock,  leather  and  wine. 

Issoudun,  in  Latin  Exolduttum  or  UxdhdunuMf  existed  in 
and  before  Roman  times.  In  ri95  it  was  stoutly  and  successfully 
defended  by  the  partizans  of  Richard  Coeur-de-Lion  against 
Philip  Augustus,  king  of  France.  It  has  suffered  severdy  from 
fires.  A  very  destructive  one  in  1651  was  the  result  of  an  attack 
on  the  town  in  the  war  of  Fronde;  Louis  XIV.  rewarded  its 
fidelity  to  him  during  that  struggle  by  the  grant  of  several 
privileges. 

ISSTK-KUL,  also  called  Tdz-Kul,  and  by  the  Mongols 
Temurtu-uer,  a  lake  of  Central  Asia,  lying  in  a  de^  basin  (5400  ft. 


above  sea-level),  between  the  Kungfaei  Ala-tan  and  tke  To^d 
Ala-tau,  westward  continuations  of  the  Tian-ahan  f'l'^i"**^, 
and  extending  from  76"  10'  to  78"  20'  £.  The  length  firam  W5.W. 
to  E.N.E.  is  115  m.  and  the  breadth  38  m.,  the  axea  berg 
estimated  at  2230  sq.  m.  The  name  »  Kirghiz  for  **  warn  liie  ** 
and,  like  the  Chinese  synonym  Sbe-hai,  has  refqeuue  to  the 
fact  that  the  lake  is  never  entirdy  froxen  over.  Od  the  soch 
the  Terskd  Ala-tau  do  not  anne  down  so  dose  to  the  shore  u 
the  nwuntains  on  the  north,  but  leave  a  strq>  5  to  13  bl  faroad 
Tlie  margins  of  the  lake  are  overgrown  with  reeds.  The  mer 
is  brackish.  Fish  are  icmarkably  abundant,  the  im^^jp-l 
spedes  being  carp. 

It  was  by  the  route  beside  this  lake  that  the  tribes  (e^.  Toe<L*> 
driven  from  China  by  the  Huns  found  their  way  into  the  Anjo- 
Caspian  basin  in  the  end  <d  the  2nd  century.    The  Ussciis  or 


Uzuns  settled  on  the  lake  and  built  the  town  of 
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still  existed  in  the  5th  century.  It  is  to  HsSan-tsang,  tke  Chirtac 
Buddhist  pilgrim,  that  we  are  indebted  for  the  first  accoos:  U 
Issyk-kul  based  on  personal  observation.  In  the  >*«x*"'*''*C  ci 
the  14th  century  Ncstorian  Christians  reached  the  lake  acd 
founded  a  monastery  on  the  northefn  shore;  inrfiratcd  00  tbe 
Catalan  map  of  1374.  It  was  not  till  1856  that  the  giw*i«'^« 
ma4,e  acquaintance  with  the  district. 

ISTAHBANAt,  a  town  and  district  of  Penia  in  the  prorsce 
of  Fars.  The  district,  which  is  very  fertile,  ffxtnwh  for  9czr>r 
50  m.  east  and  west  along  the  southern  shore  of  the  Bakkt«rl2 
lake  and  produces  much  grain,  cotton,  good  tobacco  and  txcsL^zi 
fruit,  particulariy  pomegranates  and  grapes,  wahmts  and  tp. 
The  town  is  situated  in  the  midst  of  a  plain  12  ■>.  bom  trr 
eastern  comer  of  the  lake  and  about  too  m.  S,K  of  Shinr.  «::i 
has  a  population  of  about  xo.ooo.  It  oooqiies  the  site  of  ::s 
andent  dty  of  Ij,  the  capital  of  the  old  ixovince  of  Shfabixikkr*.':, 
which  was  captured  and  partly  destroyed  bj  Mobariz  ed-Ci, 
thefounder  of  the  Muzaffarid  dynasty,  in  1355.  When  rt^wl: 
it  became  known  by  its  present  name.  Of  theoldpenodarci:><ri 
mosque  and  two  colleges  remain;  other  mo«|iics  and  coCcfcs 
are  of  recent  constructiocu  At  the  entrance  of  the  town  staskb  x 
noble  chinar  (oriental  plane),  measuring  45  ft.  in 
at  2  ft.  from  the  ground. 

ISTHMUS  (Gr.£o^p6s,  neck),  a  narrow  neck  of  land 
two  larger  portions  of  land  that  are  otherwise  separated  by 
sea. 

ISTRIA  (Gee,  Istrien),  a  margravtate  and  crownlaiMl  of  Avsrr  i 
bounded  N.  by  the  Triestine  territory,  G6rB  and  Gxaifisca.  ar  1 
Camiola,  £.  by  Croatia  and  S.  and  W.  by  the  Adriatic,  ara 
XQoS  sq.  m.  It  comprises  the  peninsula  of  the  satae  t^— ^ 
(area  1545  sq.  m.),  which  stretches  into  the  Adriatic  Sea  faeS'VK- 
the  Gulf  of  Trieste  and  the  Gulf  oi  Quamero,  and  the  isXassk  ji 
Veglia,  Cherso,  Lussino  and  others.  The  coast  hat  of  Is:r^ 
extends  for  267  m.,  induding  Trieste,  and  presents  xaajsy  gixj<i 
bays  and  harbours.  Besides  the  great  Gulf  of  Trieste,  the  sas: 
is  indented  on  the  W.  by  the  bays  of  MuggiiL,  Capo£s£r.^ 
Pirano,  Porto  (^uieto  and  Pola,  and  on  the  E.  by  those  of  Mr  Jo- 
lino,  Arsa,  Fianona  and  Volosca.  A  great  portkm  of  larra 
bdongs  to  the  Karst  regkm,  and  is  occupied  by  the  so<a2rd 
Istrian  j^teau,  flanked  on  the  north  and  east  hy  h|gh  rrr-*"  "■* 
which  attain  in  the  Monte  Maggiore  an  altitude  of  4573  ft.  I* 
the  south  and  west  the  surface  gradually  sfepes  down  in 
ing  terraces  towards  the  AdriaBc.  The  Qincto  in  the 
the  Arsa  in  the  east,  ndther  navigable, are  the  paxidpali 
Tlie  climate  of  Istria,  although  it  varies  with  the 
surface,  is  on  the  whde  warm  and  dry.   The 
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to  the  prevailing  winds,  namdy  the  Sireca  from  the  aocth-sc-. 
east,  and  the  Bora  bom  the  north-east.     Of  the  total 
33*2r%  is  occupied  by  forests,  32-09%  by  pastu:i«s,  ir-z'-. 
arable  land,  9*5%  by  vineyards,  7*2r  %  by  meadows  aad  3  .- 
by  gardens.    The  principal  agricoltoral  prodocta  m 
maize,  rye,  oats  and  fruit,  namely  oKvca,  fi^  mad 


Viticulture  is  wdl  devdoped,  and  the  best  aocts  of 
produced  near  Capodtstria,  Moggia,  Isola,  Farcnso  and  IX^ur 
while  well-known  ted  wines  are  made  near  Refosoo  and  Tqtx?'- 
The  oil  of  Istria  was  already  famoos  in  Rocoui  tJBMs.    Ca'ur- 
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breeding  is  another  great  source  of  revenue,  and  the  exploitation 
of  the  forests  gives  beech  and  oak  timber  (good  for  shipbuilding), 
gall-nuts,  oak-bark  and  cork.  Fishing,  the  recovery  of  salt  from 
the  sea-water,  and  shipbuilding  constitute  the  other  principal 
occupations  of  the  population.  Istria  had  in  xqoo  a  popidation  of 
344ii73»  equivalent  to  x8o  inhabitants  per  square  mile.  Two- 
thirids  of  the  population  were  Slavs  and  the  remainder  Italians, 
while  nearly  the  whole  of  the  inhabitants  (99*6%)  were  Roman 
Catholics,  under  the  ecclesiastical  jurisdiction  of  three  bishops. 
The  local  Diet,  which  meets  at  Parenso,  and  of  which  the  three 
bishops  are  members  exofficio,  is  composed  of  33  members,  and 
Istria  sends  5  deputies  to  the  Reichsrat  at  ^^enna.  For  admim's- 
trative  purposes  the  province  is  divided  into  6  districts  and 
an  autonomous  municipality,  Rovigno  (pop.  10,205).  Other 
important  places  are  Pola  (45,053),  Capodistria  (10,7x1),  Pin- 
guente  (15,827),  Albona  (10,968),  Isola  (7500),  Parenzo  (9962), 
Dignano  (9684),  Castua  (17,988),  Pirano  (13,339)  ^nd  Mitterburg 
(16,056). 

The  modem  Istria  occupies  the  same  position  as  the  andent 
Istria  or  Histria,  known  to  the  Romans  as  the  abode  of  a  fierce 
tribe  of  niyrian  pirates.  It  owed  its  name  to  an  old  belief  that 
the  Danube  (Isttfr,  in  Greek)  discharged  some  of  its  water  by  an 
arm  entering  the  Adriatic  in  that  region.  The  Istrians,  protected 
by  the  difficult  navigation  of  their  rocky  coasts,  were  only  sub- 
dued by  the  Romans  in  x  77  B.c.  after  two  wars.  Under  Augustus 
the  greater  part  of  the  peninsula  was  added  to  Italy,  and,  when 
the  seat  of  empire  was  removed  to  Ravenna,  Istria  reaped  many 
benefits  from  the  proximity  of  the  capital.  After  the  fall  of  the 
Western  empire  it  was  pillaged  by  the  Longobardi  and  the  Goths; 
it  was  annexed  to  the  Prankish  kingdom  by  Pippin  in  789;  and 
about  the  middle  of  the  xoth  century  it  fell  into  the  hands  of  the 
dukes  of  Carinthia.  Fortune  after  that,  however,  led  it  succes-- 
sively  through  the  hands  of  the  dukes  of  ^eran,  the  duke  of 
Bavaria  and  the  patriarch  of  Aquileia,  to  the  republic  of  Venice. 
Under  this  rule  it  remained  till  the  peace  of  Campo  Formio  in 
1 797,  when  Austria  acquired  it,  and  added  it  to  the  north-eastern 
part  which  had  fallen  to  her  share  so  early  as  X374.  By  the  peace 
of  Pressburg,  Austria  was  in  1805  compelled  to  cede  Istria  to 
France,  and  the  department  of  Istria  was  formed;  but  in  18x3 
Austria  again  seized  it,  and  has  retained  it  ever  since. 

See  T.  G.  Jackaon,  Po/no/ia,  tkt  Quarnero  and  lOna  ^Mord, 
1887). 

ISYLLUS,  a  Greek  poet,  whose  name  was  rediscovered  In  the 
course  of  excavations  on  the  site  of  the  temple  of  Asdepius 
at  Epidaurus.  An  inscription  was  found  engraved  on  stone, 
consisting  of  73  lines  of  verse  (trochaic  tetrameters,  hexameters, 
ionics),  mainly  in  the  Doric  dialect.  It  b  preceded  by  two  lines 
of  prose  stating  that  the  author  was  Isyllus,  an  Epidaurian,  and 
that  it  was  dedicated  to  Asdepius  and  Apollo  of  Malea.  It 
contains  a  few  political  remarks,  showing  general  sympathy  with 
an  aristocratic  form  of  government;  a  self-congratulatory  notice 
of  the  resolution,  passed  at  the  poet's  instigation,  to  arrange  a 
solemn  procession  in  honour  of  the  two  gods;  a  paean  (no  doubt 
for  use  in  the  procession),  chiefly  occupied  with  the  genealogical 
relations  of  Apollo  and  Asdepius;  a  poem  of  thanks  for  the 
assistance  rendered  to  Sparta  by  Asdepius  against  Philip,  when 
be  led  an  army  against  Sparta  to  put  down  the  monarchy.  The 
offer  of  assistance  was  made  by  the  god  himsdf  to  the  youthful 
poet,  who  had  entered  the  Asdepieum  to  pray  for  recovery  from 
illness,  and  communicated  the  good  news  to  the  Spartans.  The 
Philip  referred  to  is  identified  with  (a)  Philip  11.  of  Macedon,  who 
invaded  Peloponnesus  after  the  battle  of  Chaeronea  in  338, 
or  (6)  with  Philip  III.,  who  undertook  a  similar  campaign  in  3x8. 

WiIamowits-M6nendoriF,  who  characterizes  Isyllus  as  a  "  poetaster 
without  talent  and  a  farcical  politician/'  has  written  an  elaborate 
treatise  on  him  (Kieatling  and  MOllendorff,  PkUosopkiuitt  Vnter- 
suchungen.  Heft  9,  1886),  containing  the  text  with  notes,  and  esays 
on  the  political  condition  of  Peloponnesus  and  the  cult  of  Atcleptus. 
The  inscription  was  first  edited  by  P.  Kawadias  (1885),  and  by 
J.  F.  Baunack  in  Studitn  auf  dem  CtbteU  der  grieckischen  und  der 
ariscken  Spracken  (1886). 

ITACOLUMITB,  the  name  given  to  a  variety  of  porous  yellow 
sandstone  or  quartzosc  schist,  which  occurs  at  Itacolumi,  in  the 


southern  portion  of  MinasGeiiMS^BraziL  This  rock  is  of  interest 
for  two  reasons;  it  is  believed  to  be  the  source  of  the  diamond* 
which  are  found  in  great  numbers  in  the  district,  and  it  is  the 
best  and  most  widely  known  example  of  a  flexible  sandstone. 
Itacolumite  is  yellow  or  pale-brown,  and  splits  readily  into  thin 
flat  slabs.  It  is  a  member  of  a  metamorphic  series,  being  accom- 
panied by  day-shte,  mica  schist,  hornblende  schist  and  variotis 
types  of  ferriferous  schists.  In  many  places  itacolumite  is  really  a 
coaise  grit  or  fine  conglomerate.  Other  quartzites  occur  in  the 
district,  and  there  is  some  doubt  whether  the  dlamantiferous 
sandstones  are  always  itacolumites  and  also  as  to  the  exact 
manner  in  which  the  presence  of  diamond  in  these  rocks  is  to  be 
accounted  for.  Some  authorities  hold  that  the  diamond  has  been 
formed  in  certain  quartz  veins  which  traverse  the  itacolumite. 
It  is  clear,  however,  that  the  diamonds  are  found  only  in  those 
streams  which  contain  the  detritus  of  this  rock. 

On  the  q>Ut  faces  of  the  slabs,  scales  of  greenish  mica  are  visible, 
but  in  other  respects  the  rock  seems  to  be  remarkably  pure.  If  a 
piece  which  is  a  foot  or  two  long  and  half  an  inch  tnick  be  sup- 
ported at  its  ends  it  will  g^radually  bend  by  its  own  weight.  If  it 
then  be  turned  over  it  will  straighten  and  bend  in  the  of^xMite 
direction.  Flakes  a  millimetre  or  two  thick  can  be  bent  between 
the  fingere  and  are  said  to  give  out  a  creaking  sound.  It  should 
be  noted  that  spedmens  showing  thisproperty  form  only  a  small 
part  of  the  whole  mass  of  the  rock.  Flexible  rocks  have  also  been 
reported  and  described  from  North  and  South  Carolina,  Georgia, 
Delhi,  and  from  the  north  of  England  (Duriiam).  They  are  mo^y 
sandstones  or  quartzites,  but  the  Durham  rock  is  a  variety  of  the 
ma^esian  limestone  of  that  district. 

Some  discussion  has  taken  place  regarding  the  cause  of  the  flexi- 
bilttjr.  At  one  time  it  was  ascribed  to  the  presence  of  thin  scales 
of  mica  which  were  bdieved  to  permit  a  certain  amount  of  motion 
between  adjaocnt  grains  of  quartz.  More  probably,  however^  it  is 
due  to  the  porous  character  of  the  rock  together  with  the  inter- 
locking junctions  between  the  sand  grains.  The  poroMty  allows 
interstitial  movement,  while  the  hinge-like  joints  by  wnich  the 
particles  are  connected  hold  them  togetho'  in  vpite  of  the  displace* 
ment.  These  features  are  dependent  to  some  extent  on  weathering, 
as  the  rocks  contain  perishable  constituents  which  are  removed  and 
leave  open  cavities  in  their  place,  while  at  the  same  time  additional 
silica  may  have  been  deposited  on  the  quartz  grains  fitting  their 
irregular  surfaces  more  perfectly  together.  Most  of  the  Known 
flexible  rocks  are  also  fine-grained;  in  some  cases  they  are  said  to 
lose  their  flexibility  after  being  dried  for  some  time,,  probably 
because  of  the  hardening  of  some  interstitial  substance,  but  many 
specimens  kept  in  a  dry  atmosphere  for  yean  retain  this  property 
in  a  high  degree. 0*  S.  F.)    | 

ITAOAKI,  TAISUKS.  Coxtnt  (X837-  ),  Japainese  sUtesman, 
was  bom  in  Tosa  in  1837.  He  cUstingulshed  himself  originally  as 
one  of  the  soldier  politicians  who  contributed  so  much  to  the 
overthrow  of  feudalism  and  the  restoration  of  the  administrative 
power  to  the  throne.  After  taking  a  prominent  part  in  subduing 
the  resistance  offered  by  a  section  of  the  shogun's  feudatories  to 
those  changes,  he  recdved  cabinet  rank  in  the  newly  organized 
system.  But  in  1873  he  resigned  his  portfolio  as  a  protest  against 
the  ministry's  resolve  to  refrain  from  warlike  action  against 
Korea.  Tl^  inddent  inspired  Itagaki  with  an  apprehension 
that  the  o>tmtry  was  about  to  pass  under  the  yoke  of  a  bureau- 
cratic government.  He  became  thenceforth  a  warm  advocate  of 
constitutional  sjrstems,  though  at  the  outset  he  does  not  seem  to 
havecontemplated  anything  likeapopular  assembly  in  the  English 
sense  of  the  term,  hU  ideas  being  limited  to  the  enfranchise- 
ment of  the  samurai  class.  Failing  to  obtain  currency  for  his 
radical  propaganda,  he  retired  to  his  native  province,  and  there 
established  a  school  (the  Risshi^ska)  for  teadidng  the  principles  of 
government  by  the  people,  thus  earning  for  himsdf  the  epithet 
of  "  the  Rousseau  of  Japan."  His  example  found  imitators. 
Not  only  did  pupils  flock  to  Tosa  from  many  quarters,  attracted 
alike  by  the  novelty  of  Itagaki's  doctrines,  by  his  eloquence  and 
by  his  transparent  sincerity,  but  also  similar  schools  sprang  up 
among  the  former  vassals  of  other  fiefs,  who  saw  themselves 
excluded  from  the  government.  In  1875  no  less  than  seven  of 
these  schools  sent  deputies  to  hold  a  convention  in  Osaka,  and  for 
a  moment  an  appeal  to  force  seemed  possible.  But  the  states- 
men in  power  were  not  less  favourable  to  constitutional  institu- 
tions than  the  members  of  the  Aikoku  Kd-ld  (public  party  of 
patriots),  as  Itagaki  and  his  followers  called  themselves.  A  con- 
ference attended  by  Kido,  Okubo,  Inouye,  Ito,  Itagaki  and  others 
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entered  into  an  agreement  by  which  they  pledged  themadvet  to 
the  principle  of  a  constitutional  monarchy  and  a  legislative 
assembly.  Itagaki  now  accepted  office  once  more.  Finding, 
however,  that  his  colleagues  in  the  administration  favoured  a 
much  more  leisurely  rate  of  progress  than  he  himself  advocated, 
he  once  more  retired  into  private  life  (1876)  and  renewed  his 
liberal  propagandism.  It  is  in  the  nature  of  such  movements  to 
develop  violent  phases,  and  the  leaders  of  the  Aikckuska 
(patriotic  association),  as  the  agiutors  now  called  themsdves, 
not  infrequently  showed  disregard  for  the  preservation  of  peace 
and  order.  Itagaki  made  the  mistake  of  memorializing  the 
government  at  the  moment  when  its  very  existence  was  im- 
perilled by  the  Satsuma  rebellion  (1877),  and  this  evident  disposi- 
tion to  take  advantage  of  a  great  public  peril  went  far  to  alienate 
the  sympathies  of  the  cabinet.  Recourse  was  had  to  legislation 
in  restraint  of  free  speech  and  public  meeting.  But  repression 
served  only  to  provoke  opposition.  Throughout  X879  and  1880 
Itagaki's  followers  evinced  no  little  skill  in  employing  the  weapons 
of  local  association,  public  meetings  and  platform  tours,  and  in 
November  i88x  the  first  genuine  political  party  was  formed  in 
Japan  under  the  name  of  Jiy1t4d,  with  Itagaki  for  declared 
leader.  A  year  later  the  emperor  announced  that  a  parliamentary 
system  should  beinauguratedini89z,and  Itagaki's  task  might  be 
said  to  have  been  accomplished.  Thenceforth  he  devoted  himself 
to  consolidating  his  party.  In  the  spring  of  i88s,  he  was  stabbed 
by  a  fanatic  during  the  reception  given  in  the  public  park  at  Gifu. 
The  words  be  addressed  to  his  would-be  assassin  were: "  Itagaki 
may  perish,  but  liberty  will  survive."  Once  afterwards  (1898)  he 
held  office  as  minister  of  home  affairs,  and  in  1900  he  stepped 
down  from  the  leadership  of  the  JiyH-Uf  in  order  that  the  latter 
might  form  the  nucleus  of  the  SeiyU-kai  oxganized  by  Count  Ito. 
Itagaki  was  raised  to  the  nobility  with  the  title  of  "  count  "  in 
1887.  From  the  year  1900  he  retired  into  private  life,  devoting 
himself  to  the  solution  of  socialistic  problems.  His  countrymen 
justly  ascribe  to  him  the  fame  of  having  been  the  first  to  organize 
and  lead  a  political  party  in  Japan. 

ITAUAN  LANGUAGE.*  The  Italian  language  is  the  language 
of  culture  in  the  whole  of  the  present  kingdom  of  Italy,  in  some 
parU  of  Switzerland  (thecantonof  Ticinoandpartof  the  Grisons), 
in  some  parts  of  the  Austrian  territory  (the  districts  of  Trent  and 
G5rz,  Istria  along  with  Trieste,  and  the  Dalmatian  coast),  and 
in  the  islands  of  Corsica*  and  Malta.  In  the  Ionian  Islands, 
likewise,  in  the  maritime  cities  of  the  Levant,  in  Egypt,  and 
more  particularly  in  Tunis,  this  literary  language  is  extensively 
maintained  through  the  numerous  Italiancoloniesandthe  ancient 
traditions  of  trade. 

The  Italian  language  has  iu  native  seat  and  living  source  in 
Middle  Italy,  or  more  precisely  Tuscany  and  indeed  Florence. 
For  real  linguistic  unity  is  far  from  existing  in  Italy;  in  some 
respects  the  variety  is  less,  in  others  more  observable  than  in 
other  countries  which  equally  boast  a  political  and  literary  unity. 
Thus,  for  example,  Italy  affords  no  linguistic  contrast  so  violent 
as  that  presented  by  Great  Britain  with  its  English  dialects 
alongside  of  the  Celtic  dialects  of  Ireland,  Scotland  and  Wales, 
or  by  France  with  the  French  dialecU  alongside  of  the  Celtic 
dialects  of  Brittany,  not  to  speak  of  the  Basque  of  the  Pyrenees 

'  The  article  by  G.  I.  Ascoli  in  the  9th  edition  of  the  Encyclopaedia 
Britannua,  which  has  been  recogni»ed  as  a  classic  account  of  the 
Italian  language,  was  reproduced  by  him.  with  slight  modifications, 
in  Arch.  gloU.  viii.  98-128.  The  author  proposed  to  revise  his  article 
for  the  present  edition  of  the  Encyclopaedia,  but  his  death  on  the 
91st  of  January  1907  prevented  his  carrying  out  this  work,  and  the 
task  was  undertaken  by  Professor  C.  Saivioni.  In  the  circum- 
stances it  was  considered  best  to  confine  the  revision  to  bringing 
Ascoli's  article  up  to  date,  while  preserving  its  form  and  main  ideas, 
together  with  the  addition  of  bibliographical  notes,  and  occasional 
corrections  and  substitutions,  in  order  that  the  results  of  more  recent 
research  might  be  embodied.  The  new  nutter  is  principally  in  the 
form  of  notes  or  insertions  within  square  brackets. 

'  (In  Corsica  the  present  position  of  Italian  as  a  lan^age  of  culture 
is  as  follows.  Italian  is  only  used  for  preaching  in  the  country 
churches.  In  all  the  other  relations  of  public  and  civil  life  (schools, 
bw  courts,  meetings,  newspapers,  correspondence,  Ac),  its  place  is 
taken  by  French.  As  the  elementary  schools  no  longer  teach  Italian 
but  French,  an  educated  Corsican  nowadays  knows  only  his  own 
dialect  for  everyday  use.  and  French  (or  public  occasions.] 


and  other  heterogeneoot  dements.  The  pwieiice  of  not  a  few 
Slavs  stretching  into  the  district  of  Udiae  (FiiaE)>  of  Albariarr. 
Greek  and  Slav  settlers  in  the  •outhcm  provixiccs,  with  the 
Catalans  of  Algfaero  (Sardinia,  v.  ArdL  ifetL  ix.  a6x  eft  acq.\  a 
few  Germans  at  Monte  Roaa  and  in  some  oonicis  of  Vcaeiis, 
and  a  remnant  or  two  oi  other  comparativdy  modern  imm^ra- 
tions  is  not  sufficient  to  produce  any  such  strcmg  oootnsl  in  the 
conditions  of  the  national  speech.  But,  on  the  odier  band,  the 
Neo-Latin  dialects  which  live  on  side  by  side  in  Italy  differ  froa 
each  other  much  more  markfdly  than,  for  example,  the  EagSsk 
dialects  or  the  Spanish;  and  it  must  be  added  that,  m  Upper 
Italy  especially,  the  familiar  use  of  the  dialects  b  tenacioGshr 
retajned  even  by  the  most  cultivated  dasscs  of  the  popidaijci:. 

In  the  present  rapid  sketch  of  the  forms  of  ^eech  which  occsr 
in  modem  Italy,  before  considering  the  Toscan  or  Italiaa  per 
excdlenee,  the  language  which  has  come  to  be  the  noble  orgar:  c' 
modem  national  culture,  it  will  be  convenient  to  <£bciis5  v\ 
dialects  connected  in  a  greater  or  less  degree  with  Neo-Lai^ 
systems  that  are  not  peculiar  to  Italy;  *  (B)  dialrrt^  whkh  a?e 
detached  from  the  true  and  proper  Italian  system,  bat  form  sc 
integral  part  of  any  foreign  Neo-Latin  system;  and  (C)  (fiakctx 
which  diverge  moreor  less  from  the  true  Italian  and  Tvacan  type, 
but  which  at  the  same  time  can  be  conjoined  with  the  Tt 
as  forming  part  of  a  qiedal  system  of  Neo-Latin  dialects. 

A.  Diateds  which  depend  In  a  ptakr  m  lets  d^pvr  cm  Neo-Lou 
systems  not  peculiar  to  Italy. 

I.  Franco-Praeenul  and  Pneemfol  I>sale(fs.— <«)  Fmmo^Frmem^s. 
(see  Ascoli,  Arch.  poU.  iii.  61-120;  Sochicr,  ia  Crmmdrissder  r— ;.; 
niuhen  Pialolope,  and  ed.,  L  75^  Ac :  Nigra,  Arch.  gfalL  as.  1  sc^ 
Saivioni,  Rendu,  istit.  tomb.,  a.  iL  voL  zxzviL  1043^  sqq.;  Orioc. 
Dictiemnaire  du  paiois  valdUoim  (AosCa,  1907).    Tbese  ooca^-  xr 
the  present  time  very  limited  areas  at  the  fjirmsr  aank-wcsc  a 
the  kingdom  of  Italy.    The  ^stem  stretdies  fiooi  tke  bonlers  fi 
Savoy  and  Valais  into  the  upper  basin  of  the  Dora  Bahca  aad  Ista 
the  head-valleys  of  the  Oreo,  of  the  oorthem  Scura,  aad  of  tbe  Dsn 
Riparia.    As  tnis  portion  is  cut  off  by  the  Alps  fraoi  the  rest  d  tbe 
system,  the  type  is  badly  preserved;  ia  tbe  vaOeys  of  ikc  Scam 
and  the  Dora  Kiparia,  indeied.  it  is  pasflin|E  away  aad  i»u>«tiL  l 
yielding  to  the  Piedmontese.    Tbe  most  salaent  ehafacteritsc  of  fv 
r  ranco-Provencal  is  the  phonetic  phenomeooa  by  wfiidk  tiK  Lat^ 
a,  whether  as  an  aocenteo  or  as  an  unaccented  fiaal.  b  ledwced  tc  x 
thin  vowel  (f ,  t)  when  it  follows  a  sound  whkh  is  or  has  heem  pataa.'. 
but  on  the  contrary  is  kept  intact  when  it  foOows  a  aooad  of  aaotbe- 
•ort.   The  foAbwing  are  examples  fixxa  tbe  Italian  side  of  these  .Mt* 
Aosta:  Irapalji,  Fr.  tiavaiuer;  soriL  Fr.  charger ;  emtumJL  rr. 
interropr;   sfsro,   Fr.   ch^vre;   sir,   Fr.   chcr;   tffdff,   Fr.   ff%>^: 
vdsse,  Fr.  vache;  alongside  of  so,  Fr.  sd;  aaa^  Fr.  maia;  ef>.-^:. 
Fr.  Spouse;  erba,  Fr.   herfae.     Val.  Soaxa:  Is/Mr.   Fr.   ta.\f-: 
coii'SU,  Fr.  se  coocher;  Hik,  Fr.  chien;  Hsra,  Fr.  cMvie:  «a£&  F- 
vache;  mdnti,  Fr.  manche;  aloognde  of  atdr,  Fr.  aStriSc^-: 
Fr.  pon6;  amdra,  Fr.  amfae;  m4m,  Fr.  oenve.    Cbxamouo  (\*  - 
Lanao) :  la  spnmssi  dla  vemdOa,  sperantia  de  iSa  viodicta      \  rt 
pansei,  panda.    UssBCLio:  la  wuinujU,  nucaiUe.    A  mtonibfoha^z: 
characteristic  is  the  pceservatioa  01  that  paradigm  wbka  is  W  '^ 
mately  traced  back  to  the  Latin  plupencct  tadicatrvr.  ahhcKv* 
possibly  It  may  arise  from  a  fusion  of  this  ptoperfect  with  xht  a> 
perfect  subjunctive   (amaram.  amaiem.  aloaipKle   of   kabacojR. 
naberem),  having  in  Franco-Provencal  as  wdl  as  ia   Prowcr-L 
and  in  the  continental  Italian  dialects  ia  whicb  it  wiD  far  mti  «   *■ 
further  on  (C.  3.  6;  d.  B.  3)  the  functioo  of  the  cottt&ioaaL    \  •> 
SOAS  A :  poridro,  pertdre,  portdret:  perldroMi;  host  A'.  dgfje^Pntr  rr- 
haberet  (see  Arch.  iii.  31  a).    The  final  I  in  the  third  penom  cf  *'  « 
paradigm  in  the  Val  Soana  dialect  is,  or  was,  constant  ia  tbe  wr  < 
conjugation,  and  becomes  in  its  turn  a  narticnlar  dttarattxnek  's 
this  section  of  the  Fnnco-Proven$aL    val  Soasa  :  ^m,  Lar  c* 
ujt.   sit;   pdrtet,   fortdset;   port^,   pertdwami;   Cuf^MOScio.  jr^- 
erat;  atU  dit,   haoent  dictam;  b/ssamni  pi,   habwsaent   Eacr^^ 
Viu:  che  s^mintd*  Ital.  che  si  mangi:   GaAVSas    (\'al  A  Sk^ 
at  pensd,  ha  pensato;  asdl,  habebat;  Giacuons  (aoaices  d  'sv 
Dora  Riparia);  macidoont,  manaiavaao. — From  the  v^Rm.  v*-«- 
as  has  just  been  said,  the  type  is  disappearing,  a  few  r«awiy>fr<  d  «^*: 
b  still  genuine  Franco-Proven^  may  be  sabjoined :  ^isrwn     V 
name  oia  mountain  between  the  Stora  auid  the  uon  RipariaK  «  r    - 
according  to  the  reguhu-  ocarae  d  evdation«  prnvppeaes  a  Lr  ? 
Capraria  (cf.  maneri,  maniera,  even  in  the  CbiaaMvio  ^»ier 
larasli  {eiarasfXi,  carestia,  in  the  Viu  dialect:  aad  ftssf.  ca-tj- 
in  that  of  Usseglio.   From  CHiAMOUO.-ft  tba.  i  tempi,  aad  chr.^ 
birbes,  alcune  (qualche)  birbe.  are  worthy  of  mentioo  on  accoaat  s  •  ";• 


'  (It  may  be  asked  whether  we  ought  not  to  i 
section  the  Vegliote  dialect  fVcglioto).  since  va 
Dalmatian  dialect  (Dalmatico)  is  spokea  ia  Italy. 
remembered  that  in  the  present  generation  the  L, 
has  only  been  heard  as  a  nving  language  at  Vcglia.) 


ITALIAN  LANGUAGE 


Gol  I.  [In  tOt  cofiDokm  •bovM  >Ib  bt  matkncd  the  Pnnco- 
(i.  Mocai,  jln*BwfMMa|<u,  lu.  33-7J),  tbc  Ungjiiidc  nlatwn  of 
■Kicb  an  douly  tSawn  Sf  sirfa  eampleg  n  iSlj,  lal.  tafliini 
tsM;,  luL  lacain;  ride  by  ride  vilb  ^ihU,  ltd.  cantmni  hil, 
lul,  icwc] 

(t)  Pnfatal  (he  la  £<<Hiib  L  716-717,  Bn—m'ifb  R>r(dtin(« 
11^'  )15-ug).— Fanlw  milk,  but  ititl  in  the  iuik  wettcrn 
ennndiy  oTFlcdiiioRt,  ptienomtm  andaoow  with  tboe  of  tlw 
MtritbM  AIpe  inpply  ibe  naaa  a(|Midat  lioiB  the  FimBGo-PnnFBic&l 
to  the  Frov0i(>l  jmper,  predie^  ■■  the  HBie  tmuhiaii  tekei  ptue 
br/vai  the  Canu  Alpa  la  Daaphfaie  elnoM  Ib  the  aae  ledlude. 
On  ibc  Itillu  ride  si  the  Cotdu  aad  the  Ueiitfaiie  Ahm  the  Fiuic»- 
PrUTtBoI  And  the  Pii/ieii^  ue  cooeected  with  each  otbtr  by  the 
OHitiiuutv  of  the  pheDoaewn  t  ^  pure  cqiloiiTe)  Ina  the  LilJfi 
<  beTore  a.  At  OULZ  Cioaiae  o(  the  Don  Ripiria},  *hkh  KCfiH, 
htnrever,  te  have  e  nther  ndied  dlelcct,  there  elio  dccun  tbr 

impoRut  FniKB-Pnvencil  phenoner '    '  '  '     '  ' 

( EifUi  d  in  lU^  liMsdal  thennl  li 
id).   At  the  lUDe  time  ofC'ivuta.  tel 


ce  IH  to  the  PnveiKiL  [If, 
kUc  of  which  attSta  ex- 
mlv>  Provei^a].  inch  ■■  the 

cr  nl^ol  tlie  Don  Ripuia  ud  Chime  to  the  CoDe  dl 
Thue  et  FimsTULLB  (upper  nlley  o(  the  Chmne): 
idL  luL  TCBUtD:  paat,  Lat.  Maoi,  ltd.  poco;  sriM  (Lal. 


ILat.  aitf»J:  arrlM,  foiM,  JUL  ncevuto  (LaL  nn^m):  at 
^iMO  (■nun  of  the  Pa):  ofA.  —ti:  n  «  anifufiH,  IliL 
a  fai  eampagiia";  dMoe,  ItaL  dava:  Mam,  ut.  pauptr, 
.  pD*en>iUMrcHM;  at  Suinyu  (vaO^fi  the  Vaialta): 


dfiB.  Hf(i9,    ItaL   veiato;   frmiott, 
(teen!  Intof,  at  ACCBOUO  (valler  <■  tac 
luL  venteeirim,  ItaL  Aieni  okslt  olfrinb.  1 
trt,  ItaL  eiaj  Mdj  at  CAtnLHaoKO  (valley 


4.  ItaL  lapele:  Irtiar:  at 


HtH*,  ItaL  pi^oia;  Jhife.  ItaL 
(vallev  o(  the  Man}:  nitui, 
okslt  olfrinb.  1»1.  quxn  aDHriai 

j;^,'"^>  jjj 

Gnia):  purff,  flaL  pMutoi  ^^  ItaL  tii.-iiiu[.-,,  i, I<al. 

cam;  ^:  arriU.  finM;  at  LmoHB  (Ci-ilc  .1i  T.  -  '  '  1  .  [d, 
FTKEi);  Atl«r,  ItaL  lapeR;  arUU,  tntbata.    IVi.i'i  ;,r.-]  .-.1  .,  gh 

of  a<hancter  father  TnaaalpiDe  (like  that  of  I'    .  .'     ,    '  ,lv, 

■nthedialccliiifthtVaudaiiBapulaciDiiabc.'.  1       '  "     ■!, 

AkiL  t/ta.  aL  JO9416),  and  ihdr  enliiaiei  ol  Giui.J^  u,  ...miiria 

SI.  aL  }li-393)  and  ol  Nen-Heaptctl  and  Piucbe-Secm  In 
Omemberf  (3.  id.  »3-m8).  The  Vaudob  litenry  lanfnifc.  in 
which  la  wrlttea  the  Vaila  Ltyaen,  haa,  hcnrevcTt  no  direct  cdo- 
neuoA  with  aay  ol  the  ipdkcfk  dialectal  It  1b  a  litniy  langiuDc, 
andkcoiuwcleovlthlltenify  Proveixal,  the  tangnaaeoi  thefrmfo- 
rfwi;   tee   W.   FocnCcr,  bmi^iSi  pMHtAumitn,   (iSM) 

3.  LaHiiDiaiitM  (/aoji.  Ank.  gaU.  L,  tv.  M>  iqq-.  vO.  406  iqq. ; 
GartiHr,  JUmautiKb  Grmimlit  (fuibnoo.  iBSj),  and  19 
CmMu  dff  nmamiutim  PUUttU.  ud  ed.,  L  608  hg.  :  Sahwoi, 

.4r(jk.  fM.  ivL  119  Btq.)^-!^  puRtt  of  th*  l«dJD  diakcta^ 

on  the  ooithao  vmuit  d  the  Alpa  lo   '    "  ■         "  -     ■ 
and  Otrf  lonn  the  wialBii  tecilna  of  tl 
alto  bdonca  both  poUIically  and  In  tbc 
o(  Mamter  (ManaOEni};  it  Kiidi  it>  wXi 

indeed  coaeequntl]'  be  (Mtraphleall/ ,  _ 

ik>p«  towaidt  the  oBilh.  la  the  cealial  tection  o(  tbe  LecEn  •» 
there  an  two  other  villeyt  which  likewiai  drain  ints  tributariaa  of 
the  Adife,  but  an  b1k>  turned  towaidt  ths  onrth, — the  valley!  of 
the  Garrlefui  and  Gadva,  In  which  oceun  the  putett  Lldln  DOW 
etunt  in  the  central  lecfiafL  Tbe  valleya  ol  Maatter,  the  Gatdina 
and  the  Cadcra  may  tbua  be  retarded  at  inter-Alplne,  and  the  quca- 
liDa  may  be  left  open  whether  or  nut  they  ihould  be  included  evvi 
gecsrapnictny  in  Italy.  There  muuL  howenf,  within  wlbt  an 
•tricTly  Italian  limlti,  the  valleya  nl  the  Noce,  the  Aritio,  the  C4rd*- 
vDle,  and  (be  Boite,  and  the  upper  btain  ol  the  Fiave  (Camtlke}, 
in  which  an  pmerved  Ladln  ifitlectii  mon  at  1^  pute,  bclMfini 
to  tbe  cratrariectuBal  the  Ladin  tone  ec  bell.  To  Italy  beloin, 
further,  the  whola  cainn  leaiM  ol  tbt  tarn  cmipoted  olthe  Frluban 
lerriioriea.  Ic  it  by  lar  the  moit  poinitoai,  cmtaiiung  about  wafioo 
inhabitaiita.  The  FriuBan  icfion  ii  bouodid  on  tbe  north^  the 
Carnk  Alpe,  Bulh  by  the  Adrialk,  and  w«t  by  the  catteffl  rim  of  the 
upper  batin  of  the  Flave  and  the  Livniai  while  on  tbe  can  it 
•iiTIcbea  into  the  caitera  vereant  ol  tbe  badn  of  the  Itonio,  and, 
further  tbe  andeal  dialect  of  Trieate  waa  iltell  Ladin  {Ank.  fbU. 
n,  447  el  as).).  The  LacBa  deitteal  it  further  louad  in  irnter  or  leee 
decree  thnufhout  aa  altoiether  Ot-AIplne  "  ampkiiDiie."  which 
befint  M  lb*  weaten  dopea  of  Monte  Rm.  and  It  to  he  noticed 
man  pankubily  in  the  upper  valley  of  tbe  Tidno  and  the  upper 
valley  nt  the  Lito  and  of  the  Men  on  the  Lamhardy  yenant,  and 
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deafly  obaervdik  in  the  moot  ancient  eanplee 

olthedlalectisltheVeaedaneiniiiy  (Arih.  L44S-473).  The  main 
cbancteriitica  by  which  the  Ladin  type  it  (ktennuted  may  be 
Bitiiuiiarind  aa  loliowt:  (I)  the  guttural  of  the  fonnulte  c+n  and 
f-C-a  paitea  iato  a  palanli  (^  £e  /  of  the  tormulie  ft.  ci,  Ac.,  !• 
preaervedj  M  the  f  ol  the  andeot  tErminadont  it  pTevrved;  (4) 
the  nccentedr  In  poeltion  breaka  into  a  dipbtboni;  (a)  tbe  accentsd^ 
« in  poalllon  bnaia  into  a  diphthoag;  («1  the  totm  of  the  diphtbonc 
whidi  comet  from  abort  accented  a  or  fraa  the  d  of  poiitiba  la  ■■ 
(whence  if,  f)i  (7}lonE«ccent(d<inddiorticaated}bRahiataa 
^phthani,  the  punt  larm  <d  which  ta  aoundgd  aj  (!)  the  accented 
a  teadt,  iHtbin  certain  limiia,  to  change  into  a,  capncially  if  preceded 
by  a  (iilatal  nind;  (9)  the  loan  accented  ■  la  leptcaenttd  by  I, 
Thete  cbamcteriitict  an  all  IoiSid  to  Inie  and  lenuine  Italian. 
Cira,  nme;  iptiimla,  (pduoca;  dtf),  davet:  Jmarmai,  (armtei 
Mitnt,  infernu:  dmfj,  bordeu;  atid,  modu;  fitan.  pleau;  fail, 

pUu;  }Kiil,  quale:  pir,  pure — mr-  "-  ■-' ^-- ' —  -'-- 

Upper  Enndine  (wateni  Kctioa 
'    the  CBntnl  and 


a  Enndir 
^^jptjTom 

a.  CnfrolSitMn. — BAnH  op  thi  Noes:  eiainplei  of  tbe  dliMt 
of  Fondo:  te«.  cuflhi:  ftaitr,  plKalon:  MaMa,  pluvla 
(plovia);  ftaM  (diall  ol  Vil  de  Rumo:  nila,  Mfwa):  eUa, 
vetultiMiiM.caUaa.  The  dUecta  of  tUa  fauin  an  dliappariaf.— 

Basin  or  Tax  Avmo:  <  ' "     "  " 

On.  cvm:  lOir.  cad 
iliiCa  (fOto),  «cde^:  ■ 


, ^ssn 

caden  {cad-iin);  •«■,  vacca;  Orta,  lur 

.  _     ia;  aittk  (lejfrocsli:  &iu,  canea;  rOwi,  ni_. 

:.  Ida:  lUif,  nlve:  cetw,  com.     Hie  dklecta  id  tUt  tarin 

.1 > — 1. ..1 — tr n  (ndunUy  bdnj  mefjed  in  the 

I  or  TBE  (^MivoLm:  hen  the 

>f  Livioal-Lwvo:  ^trtf,  ItaL  caiican;  '     " 


oc-<JN,  H»,  canea;  faiw,  capun;  v«n,  verme:  /nac,  focu;  atff, 
hit>ir.<;  mHj  nive.— Bjum  or  TSi  Bom:  ben  tbc  diatiict  el 
Airni-do  (ndden)  la  politically  Anatrlan,  that  ol  ^trediinia 
ItalLin.    Eiamplnof thadialectof AmpeaioanJbia.eaaaifaitdfM, 

can.l,\i!/*f«,  lunae,  *;  ttele, •-     "  '-  -  -■— ■—  ' — 

UrrEH  BtiiH  or  thb  mv¥:  di 


ientlL*"lt*li 


llalian.  particularly  in  the  want  both  of  the  t  fn 
(and  CDuequeally  ol  the  ^).  Enmplea  of  the  U 
euro:  toidl.  cabtllu;  tanUI.  ctitellu;  firU.  I 
glac,  alacie;  pian.  pUnu:  cotcri,  cdIotti;  Jkhi- 
debei;  ridiU.  vitillo!  fiJ'U.  fetia;  fmiu.  p 
uirdi,  bordeu. — The  moat  ancient  tpedmem  of  the 
belong  to  the  14th  century  (lee  ArdL  iv.  i83  iqq.). 

S.DialaU  Kiiii  aii  dtiadialfram  Oelnuatid  tnptr  llaiian 
lyiUm,  biU/truiu  ii^ffti  fart  a}  awy  Jertipt  Nta-Lalim  tjiiUm. 

I.  Hm  fintofall  it  the  exteoalve  ayatem  of  the  dklecta  Biaally 
-"-d  CaOaJlaliaa,  althouih  -■—  -'-' ' •- '-■ — ■ 


of  the  ^riuliaa  dialect 


^  .._l)andtbeLadin(A.l).   tbe 

kd  Into  lour  enat  uiouue    (a)  tbe  Ufinaii,  (¥ 

[()  tbe  ItmSiri  nnd  W  tbe  fiHlian— the  n , 

i- •—! ■=-! —  '--"-atioo  of  the  looUiatloB  and  Ibnila.-- 

B  pnrtlcularly  in  tbelrmon  pnnounced 

, , 1  etch  other;  and,  la  lepud  to  the 

Licutian,  h  wna  even  denied  thai  It  bdoon  W  thii  lyBem  at  all 

feArtll.  U.  Ill  iqii.).— Characterittle  ol  the  Piedmoateie.  the 
bud  and  tbe  Emllian  it  the  eoaddDal  elirion  of  the  unaccented 
final  VDweb  except  «  Uj.  Tdrineie  if,  ocuUi:  Uilaneae  tfc,  voce; 
BokcDiee  wli,  ItaL  rile),  but  the  Lifurian  doea  not  keqi  tbein 
conpany  (Lf^  Geoneae  tfmi,  oculu;  ifit,  voce).    In  the  Pledmeoteae 

snupa  than  in  the  fiiM  bj.  Pled,  dnf,  danan:  (Mi.  vidao:  fiM. 
Gncbio;  BplocBeM  M,  dttpento)     "'-  -•■ ' — ' — 


Tbeaetr 


noccbio;  Botngnen  Ifrt, 
a  laipe  meaaun  that  ol  tbe 


.    Thiiidia 


•-i  ErniUan  oMf,  levan,  Ac 
limiia  tlH  aboit  Latin  t  of  poaitioa)  a 


lortbekiv 


nofihe 


Ligorian,  tbe  Lonbvd  and  tbe  ooftbennoiC 
rmuimm'M  j  TnrfwMw,  MilaiKte  and  Piacentine  dir, 

dila,  dufO!  Tarineie  and  Cenoeae  mim,  Faimi^aae 

iw#Kr,  nod  ITIIaiuaii  laJf,  naaKnt  Piedmooleae  Mm,  dormei 
Milaneae  tXIa,  voha.  £1  lot  tbe  loog  accented  Latin  a  and  foe 
the  abort  accented  Latin  I  la  cammon  to  the  Fledmonteae  and  the 
Untian,  nod  even  eiteadt  over  a  larfe  put  ol  EnOia:  (.(.Turlneaa 
and  Cenoeae  aiff,  baben,  Bohigneie  ofir:  Turinete  and  Genoeae 
trna,  biben,  Bolagnete  ■••■,  nevi.  In  EmDit  and  pan  ol  Piedmont 
H  oceun  alaa  in  the  formulae  tu.  aat,  tmp'.  e.f.  Bologneae  and 
ModeiKK  Mil,  ulaminl.  In  eoaitedoa  wjih  Iheie  eaamplea,  then 
iaalio  the  Balar>'«/'*i>i  ttal.  fine,  repmentlng  the  leriei  Inirtiich 
a  b  derived  from  an  I  foUowcd  E^  a,  a  pbeoomeooa  which  oceun, 


8qo 

■bo  k  hiDKt,  puallcl  vitli  th 
adiMt,  Ilal.  r-aon:  /imhii,  1 

^  fedl  CtiKcte  i<l»  (in 
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d.  Ac),  of  «hkb  phnomcm 
u  yd  b«i  [Duad  in  Ibc  1 


;s: 


LoabArdr   ^  ,-  i..  ?      .  . 

^,  pbx;  FaeEma  ^drU.  pulue  vkI  parlfllo:  parMa,  Farlata» 
iiku,  cun;  Ac.  The  iihenamniDa,  in  coinpanr  with  «h«  C«llo- 
Itmlun  nod  nun  ipccialZy  Edkiliui  ctuncteriHict  cctendt  Co  the 
nUcy  at  tlac  Metmans  and  «vta  tjUKB  to  Ibc  oppoAte  aide  of  the 
ApRuioEh  qmsduii  on  both  bub  a<  tlte  Itcad  Mmni  of  the  Tiber 
■nd  thrQufb  the  valley  of  the  Cbiade:  hc»  the  typea  arPrnttt 
ritroviiT,  fBraiB.  pnralD,  ftc,  of  the  PtniilBa  uhI  Aretine  dlakcu 
(niVrats.t).  laihcphenomniaaofipaadiiciittoatealiideed, 
the  Callo-luUc  mluiini  of  ubir  Uda  WKda)  epecial  (Uatlnnlaaa 
■mild  nqoire  to  be  drawn  bdwccs  buc*  in  wtikli  ■  <■«  iMndinc 
10  pflaitifln)  pncedee  m  nofl-nual  conovut  ii^^  amdtr),  and  Iboar 
vhich  have  ■  befoce  ■  nual :  and  Id  the  lattrr  caie  then:  would  br 
It  pon-poailiooai  lubdivuion  U-i-  f^f-  P^")  and  apoiiEionql  one 
<.  .  -..I.-  ._i~i.  .j—i^\.  ff  Xrcli.  i.  asj  aqq.  Thit  Icadt  ut  to 
'  '  ■  otbs  GaUo-ltaUc 


Ma,  ponta^  ij,  ''pimcta*'),  where  Celtic  and  eipeciaily  Iiiih 
-ulo^sud  even  fit  freqaent  oee  of  Hor  al,  Ac,  in  aocitot  Um- 
briaa  onbofraphy  occur  to  the  nuod.  Then  we  hive  Itie  (aucal  ■ 
by  whicb  theLiguiianand  tbePiedlnonte«e(Jo#o'■i^4&c)aRcoo- 
aecled  with  the  group  which  we  caU  FnocD-Provatnl  (A-  j). — 

Wc  paaa  on  la  the  "Gallic"  im^IiDii  of  i'  '■  '   '1c, 

lijio.  lajlio.  fot  fat ;  utu.  teilo,  lejljo,  In  Ay 

occimuiUHFieduodteie.tbeLininanandt  u, 

Lk-^pm,fvtm,ljiiabtiifacTPitd.ail.L  u. 


lifjrian  rtt.  rideni;  PicdmonlMC  put.  pot 
ui^be.  nilicb*.  Ac.),  The  Lornbard  type. 
type  which  haa  beconx  the  dommant  one 
30S-J06,  SlO-Jll),  ia  more  iparing  in  tlii«  fr 
It  the  Eaulian.  Id  the  PiednwnieK  and  in 
Lof&bardy  ia  alio  (oond  that  other  purely  ' 
futtural  between  two  vowcb  tnr  which  we 
Mtefa,  over  agalnat  the  Ljfuru  Mta,  ■ 
Amoat  the  phonetic  phanoaieDa  pecnlttf  to 
tinual  reductioD  (aa  uao  In  Lombardy  aod  ^ 
betweea  vowda  Into  r  and  the  mbtequent  droppic 

end  of  wordaiA  their-^ —  '' ?.—  ^-  l-^- 

primary  r  !  thui  JA 

I5%i™'ia.  100.  »«).  ia'thT^uiiii  ^W.if. 

[W,  pluaj^  "W'  '^^'t  ^^.■■^-  ^_  r?- 


rdr-dolore.'  Ail  Chaiactsiitie  id  il 
aaalocin  in  Upps  Italy  even  (Ardi.. 
bettKtaliae  •Jpj.ij.Hiala  t,  I,  I  :  i 


n  ■  veiy  wide  lute  in  Liguiian  lAnk.  u.  isS-IM),bDt  are 
etynwditiallv.  61  diflenni  onEin  fmn  the  ioiindi  I  and  i 
•nL    The  KEduetion  til  i  into  it  ocean  in  the  Bet^iiii 


aeriea  of  pbeoomnu 
in  the  Gdlo-ItaKc  I 


in  particular  reaclutaMia  which  arrcc  fr 
0.  of  Ibh  gatem.    [We  may  brirfy  leo 


Itaiiaa  [i 
Vko),  Grille 


fact  the  "  velar  "  at  the  end  of  a  word,  when 
sited  vowel,  la  [oond  alao  ia  Veuetia  and  iHria. 
with  otbera  (v.  Enliakir  JakmbincU  «l(r  iit 
PMiL  vu.  pait  i.  i]o). 


riier  eraip  m  which  VeDelian  and 


U  found  in  Vcnctiu, 


Loun  tU  (Ital.  CI 
Lonuiard,  Nofi 


-i:  piir,  (itr,  ItaL  pen.  ^  Up.  ■'p, 
Ilal.  lupo.  -il  ttii.  tt.  ItaL  io  vedo, 
voglio.  lu  viKJti  Milaocae  gatrf.  nut, 
Alpa  of  Lomhaiily,  pit.  pit.  ItaL  pall 


uoteae  dnyp  pL  of  vnp,  ItaL  diappo;  ww.  wv|w,  l&L 
.  -i:  b».  fam.  ItaL  lui«o.  -fhi;  Caoeae.  hftt,  %«,  laL 
-i.  tii*.Mil.  IlaL  bBOBO.  -i:  Balmat,  ftr,  fir,  ItaL  Im, 
tir,  pfr,  ItaL  pen.  A.  lip.  ■'p,  ItaL  toiipa,  -i;  Itm.  Ifc. 
"    mjj,  «4L  ItaL  io 

ria£~aaia~^  mLrW.  luL  me.  -i: 
■>.  ItaT^  4:&.  1^.  tt^  ID  kan. 


xre,  pHri-'fiii,  IlaL  pen,  -i:  v.  ArdL.  i.  Mn-Jti: 
idv.  3^330].— Anow  moffphokipcal  pecohamiea 
lay  be  fivcn  to  the  Dofofseae  hpn  i^tpf),  taow. 

fi^,  lit),  aiid  ia  an  aBaioaical  foc^  laiiwGwed 
_rf — .i_  J  .1..  ome—o^dii—  fsrw  -"  -'- 

ia  adtf  ta     -^       ■ 


lit  «5  el  aeq. 
iht  dm  place  1 
thaoka  to  Darn 
Il  really  licaifii 


Dtbs  auailiaiv  (habean.  habtat).  wUch  ia  a^baidV  ft'iaa ttf* 
fwrut,  iJI'la  aifil  parlai.  chlo  abbia  portato.  ch'c^  ahliia  penaia. 
Next  may  be  DDied  the  ud  peraoD  ucular  ia  ^  ef  thft  pariKi  d 
«H  and  of  the  fint  eoBJi^a^  (a  thcTafl  £aLet  (^  fm;  mn- 
^.maodi;  ft^  J*^  •^ "  *"  — '~^'  ' 


Spuiih  anaionr  of  fna*  ttttaa  lamed  aft 
the  Lonbanl  dialect  ia  the  endinf  -i  in 

iadic  (an  a  fvRi.  ItaL  io  pono)  1  and  ol ,  —  -j^.  .. 

'-^i~''"l|thrititiiiinTtiiTiinrrmiTt(fritrcir  Itil  iiniraaallhi  iiiiia 
of  which  ia  ta  be  aoa^  ia  impeifccta  of  (he  type  iMJin.  ftbm 
reduced  nonnall^  ta  i^f^  f/jf-,    Laatl^.  ia  the  daauB  tt  at«ai. 


more  pfeciaely  Caaaveie,  ajad  aeeiB  to  belaaa  to 
he  Chierl  tena  Ate  from  IXII  llloaU^mmiifi. 
>S-3SS>,  and  ts  tbe  lath  ccMny  alas  betaiKa 
ttC^ia.  vO.  I'lio}.  wMch  w|«aeau  the  iM  R 

-I  oTF^via  lBtaiK._iiiU  Stcpm.  it  3hr»  Pyi 


.    The  oldeH  Uiariaa  tena.  8 


L-asi 


n  ae<i.).    For 

"^'*'ico2'h 
.-a~deb1Sn  aad  n 

_-- -J   only    in    the 

D  Lombardy  we  have,  pntayrd 
knd  in  MSS.  of  a  later  date,  ihe  •wk>«  v.<n7<a^ 
I  lived  at  Cremona  in  the  bK  halt  0<  Ibe  IJIh  centurr. 

itteU.  I   381-193^  'Ciirn.  Mr.  UU   Ittt.    ^L    Ai. 

•  DioJacU.'— TTjeae  are  ihnr — iht  LocaJome  n 
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cfiBtnlt  tbc  CuBpiduwM  or  loiithcni  ■nd  the  Gallttfcse  or  noctbeni. 
Tbe  tUrd  ceitafijy  Jadkatet '  a  Sardinian  baaU,  but  ia  strangely 
disturbed  by  tbe  mtrusion  of  other  elements,  among  which  the 
Southern  Corvcan  (Sartene)  b  by  far  the  moA  copious.  The  other 
two  are  homogeneous,  and  nave  great  affinity  with  each  other;  the 
Logttdorese  comes  more  particuhmy  under  consaderatioo  here.— The 
pure  Sardinian  vocalism  has  this  peculiarity  that  each  accented 
vowd  of  the  Latin  appears  to  be  retained  without  alteration.  Con- 
aequently  there  are  no  diphthonn  representing  simple  Latin 
vowcb;  nor  does  the  rule  hold  good  which  is  true  for  so  ^reat  a 
proportion  of  the  Romance  languages,  that  the  representatives  of 
tbe  i  and  the  I  00  the  one  hand  and  those  of  the  6  and  the  4  on 
the  other  are  normally  coincident.  Hence  ptenu  (I);  dukt,  decem 
{i)l  bimu,  vino  a):  ^  it);Jlon  Wiroda,  rota  (^;  Atm («); nmtke, 
nuce  (<).  The  unaccented  voweb  keep  their  ground  well,  as  nas 
already  been  seen  in  tbe  case  of  the  fidalsby  the  examples  adduced.— 
The  «  and  t  of  the  ancient  termination  ar6  preserved,  though  not 
constantly:  tr$s,  tmuStPassados  annaSt  ^(buitei./ogAtr,  fads,  Untmus ; 
mulgktt,  wudgkeuLr^'the  formulae  cs,  e»,  f»,  ft  may  be  reprnented  by 
ckg  (As).  Ac.;  but  this  appearance  of  special  antiquity  is  really 
illusory  (see  Anh.  ii.  143-14JJ.  The  nexus  d,  &c.,  may  oe  maintainfd 
in  the  beginning  of  words  (cCom,  pfflu);  but  if  tney  are  in  the  body 
of  the  word  thqr  usually  undeigo  resolutions  which,  closely  rdated 
thoudi  they  be  to  those  of  Italian,  sometimes  being  about  very 
ain^^uar  renilts  («.<.  ular§f  which  by  the  intermediate  forms  lucaiv, 
Msjan  leads  bock  to  uulan^usltan^MStidar$),  JVi  is  the  repre> 
•entative  of  uj  (UstimSnimt  Ac):  and  Ij  is  reanced  to  ft  alone  (r.g. 
mlfiif,  melius:  rsmjiidenrsfi  wimu$).  For  U  a  frequent  substitute 
is  ^:  matgf44^,  maxilla,  Ac.  Quite  characteristic  is  the  continual 
labialiation  of  the  formulae  fuoy  na,  cu,  fu^  Ac;  «.«.  s6Aa,  equa; 
aamb€m$t  sanguiAe  (see  Arth,  iu  113)-.  The  dropping  of  the  primary 
d  {nm;  rodere,  Ac.)  but  not  01  the  secondary  (/liMtfs,  mnidade, 
madmru)  Is  frequent.  Charsctefittic  also  is  the  Logudorese  prothesis 
of  •  before  the  initial  s  followed  by  a  consonant  (isaumm,  isteUa^ 
tspada),  like  the  prothesis  of  •  in  Spain  and  in  France  (seei4rdk.  iit. 


447  "VO- — In  tM  order  of  the  prnent  discussion  it  is  in  connexion 
with  this  territory  that  we  are  for  the  first  time  led  to  consider  those 
phonetic  changes  ip  words  of  which  the  cause  b  merely  syntactical 
of  trantttory,  and  chbfly  those  passing  accidents  which  occur  to  the 
initial  consonant  throu^  the  btstorically  legitimate  or  the  merely 
analogical  attion  of  the  final  sound  that  precedes  it.  The  general 
cxpbnation  of  such  phenomena  reduces  itself  to  this,  that,  given  the 
intimate  syntactic  relation  of  two  words,  the  initial  consonant  of  the 
second  retains  or  modifies  its  character  as  it  would  retain  or  modify 
it  if  the  two  words  were  one.  The  Okie  languages  are  eraedally 
distinguidied  by  thb  peculiarity;  and  among  the  dialects  01  Upper 
luly  the  Bersamasc  offers  a  dear  example.  Thb  dialect  b  accus- 
tomed to  drop  the  v,  whether  primary  or  secondary,  between  voweb 
in  the  indiviaual  vocables  (cod,  cavarc;  /ia,  fava,  Ac),  but  to  pr^ 
serve  it  if  it  b  preceded  by  a  consonant  Issna,  Ac). — And  simllariy 
in  syntactic  corobinatum  we  have,  for  example,  m  ^,  di  vino:  but 
W  *i,  il  vino.  Insular,  southern  and  central  Italy  furnish  a  large 
number  of  such  phenomena;  for  Sardinb  we  shall  simply  dte  a 
singb  class,  which  is  at  once  obvious  and  easily  explained,  via. 
that  represented  by  m  m,  il  bove,  alongside  of  90s  Aosr,  L  buol  (cf. 
bitrst  bibere;  crfta).— -The  article  b  derived  from  ipu  instead  of 
from  41U:  su  scs,  sa  jor,— again  a  geographical  antidpation  of 
Spain,  which  in  the  Catabn  of  the  Balearic  islands  still  preserves  the 
article  from  «>m. — ^A  special  connexion  with  Spain  exists  beiides  io 
theaMtMstypeofinflddon,  which  b  constant  among  the  Sardinians 
(Span,  nomntt  Ac,whence  namlfrtt  Ac),  nom€l^^ncmtm€t  rd$inmt,  aera- 
minc.  IfgiMuiw,  Ac.  (see  Arch.  iL  429  sqq.). — Rspfrially  noteworthy 
in  the  conjugatkm  of  the  verb  is  the  paradigm  canl^  eanttns^  Ac 
Hmht,  kmirta,  Ac.  precisely  in  the  sense  of  the  imperfect  subjunctive 
(cf.  A.  I ;  cf.  C.  3  b).  Next  comes  the  analogical  and  almost  corrupt 
diffusion  of  the  -it  of  the  andent  strong  perfects  (such  as  posit  rosi) 


a  Romance  language,  independent  of  the  othen;  a  view  in  which 
they  are  correct.  The  chief  discriminating  criterion  issop|died  by 
the  treatment  of  the  Latin  -i,  which  is  preserved  in  Sarcunian.  the 
Latin  accusarive  form  prevaihn^  In  the  oeclensbn  of  the  plural,  as 
oppoted  to  the  nominative,  which  prevaib  in  the  Italian  system. 
In  this  respect  the  (^lk>-ItaUan  dblecu  adhere  to  the  btter  system, 
rejecting  the  -«  and  retaining  the  nominative  form.  On  the  other 
hand,  these  facts  form  an  important  link  between  Sardinian  and 
the  Western  Romance  dialects,  such  as  the  Iberian,  Gallic  and 
Ladin;  it  Is  not,  however,  to  be  identified  with  any  of  them,  but  b 
di9tin|;uished  from  them  by  many  strongly-marked  characteristics 
pecnluu  to  itself,  chief  among  which  b  the  treatment  of  the  Latin 
accented  vowels,  for  which  see  Ascoli  in  the  text.  As  to  the  internal 
classification  of  the  Sardiman  dialects,  Guarnerio  assumes  four 
types,  the  (Tampidanese.  Logudorese,  (Ullurese  and  Sassarese.  The 
separate  individuality  01  the  last  of  these  b  indicated  chiefly  by  the 
treatment  of  the  accented  vowels  (dffi.  lul.  died:  tfla,  ItaK  teb; 
^M,  IiaL  pelo;  n^,  luL  nuovo;  figri,  ItaL  fiore;  ngU^  ItaL 
ooce.  as  compared,  e.g.  with  Gallurese  Jfci^  Ifh,  pOut  mm,  fifri, 
uu£$).  Both  uallura  and  Sassari,  however,  reject  the  •«,  and  adopt 
the  nominative  form  in  the  plural,  thus  prolong  that  they  are  not 
cstirdy  distinct  from  the  Itauan  system.) 


by  whkh  csmlcM,  UmoH  (cantavi,  timuD,  dolfoH,  dohii.  ara  reached. 
Proof  of  the  use  and  even  the  abuse  of  the  strong  perfects  b  afforded, 
however,  by  the  participles  and  the  infinitives  of  the  category  to 
which  belong  the  following  examples:  Unuidu,  tenuto;  pdrjidut 
parso:  bd^fim^,  valao;  limutrOt  bdUrOt  Ac  iArek.  u.  432-433). 
The  future,  finally,  shows  the  unanflutinated  periphrasb:  kapo  a 
mandijoro  (ho  a  mangiare  ■  manaer-o) ;  as  indceo  the  unagglutinated 
forms  of  the  future  aiad  the  ooomtional  occur  in  ancient  vernacular 
texts  of  other  Italian  districts.  JThe  Campidanese  manuscript,  in 
Greek  characters,  published  by  Blancard  and  Wcscher  {flibUoMque 
do  I'Eedo  dos  Chartos,  xxzv.  256-957),  goes  back  as  far  as  the  last 
yean  of  the  nth  century.  Next  come  the  CagliariMSS.  published  by 
Sohni  (Z^  Cbrte  sofm  ^  i4rdkM9  oretsescosOs  di  CbfMxfi,  Florence, 
1905;  cf.  Guarnerio  in  Studi  nmaiui,  fasdcolo  iv.  189  et  seq.), 
the  most  ancient  of  which  in  its  ordinal  form  dates  from  1114-1120. 
For  Logoduro.  the  Condagko  di  sTPitlro  di  Sikki  (((  xii.-xiii.), 
pjablished  by  G.  Bonani  (Sassari-Cagllari,  1900;  cf.  Meyer-LQbke, 
Zar  Komntus  dos  A^tlopidorosisokom,  vieana.  1902),  b  of  the  highest 
importance.] 

(sTVsffMr  (Vsglisto).— Perhajpa  we  may  not  be  considered  to  be 
departing  from  AscoU's  original  pbn  if  we  insert  here  as  a  third 
member  of  the  sroap  B  the  neo-Latin  dblect  which  found  its  last 
refuge  in  the  isand  of  VMlb  (Gulf  of  Quamero),  where  it  came 
definitivelytoanendini898.  TheVegliote  dialect  is  the  bst  remnant 
of  a  laiiguag[e  iriiich  some  kmg  time  ago  extended  from  thence  along 
the  Dafinattan  coast,  whence  it  gained  the  name  of  DalmaiUo.  a 
bnguage  which  should  be  carefully  distinguished  from  the  Venetian 
dialect  spoken  to  thb  day  in  the  towns  of  the  Dalmatbn  littoraL 
Its  character  reminds  us  in  many  ways  of  Rumanbn.  and  of  that 
type  of  Romano-Balkan  dialect  which  b  represented  by  the  Latin 
elements  of  Albanian,  but  to  a  certain  extent  also,  and  espedally 
with  regard  to  the  vowd  sounds,  of  the  south-eastern  dblects  ojf 
Italy,  while  it  has  abo  affinities  with  Friuli.  Istria  and  Venetb. 


cs  taken  altogether  seem  to  sonest  that  Dalmalko 
diffen  as  much  as  does  Sardinian  from  the  purely  Italian  type.  It 
rejects  the  -f ,  it  b  true,  retaining  instead  ue  nominative  form  In 
the  plural;  but  here  these  facts  are  no  longer  a  criterion,  since  in 
thb  point  Italbn  and  Rumanbn  are  in  agreement.  A  tendency 
which  we  have  already  noted,  and  shall  have  further  cause  to  note 
hereafter,  and  which  connects  in  a  striking  way  the  Vcgliote  and 
Abrus»>-Apulian  dblects,  consisU  in  reducmg  the  accented  voweb 
to  diphthongs:  examples  of  thb  are:  spuola,  ItaL  spada;  buarka, 
ItaL  barca;  )Sar,  ItaL  fcno;  awtf,  ital.  notte;  hataina,  ItaL 
catena;  ^a«ro,  ItaL  pcro;  Lat.  piru;  jaaro,  ItaL  ora;  nauk, 
ItaL  noce;  Lat.  •deo;  ortoUta,  ItaL  ortica:  iono,  lul.  uova. 
Other  vowd  phenomena  should  abo  be  noted.  Tor  example  those 
exemplified  in  pnU,  ItaL  prato;  dik,  ItaL  died,  Lat.  dicom;  luk, 
ItaL  Ittogo,  Lat.  Ucu:  Arosa,  ItaL  cr^sccre:  ccaJk,  luL  cinque,  Lat. 
fiAiffM;  buka,  ItaL  bocca,  Lat.  bdeca,  with  regard  to  the  con- 
sonants, we  should  first  notice  the  invariable  persistence  of  the 
explodve  surds  (as  in  Rumanbn  and  the  southern  dblects)  for 
which  several  of  the  words  just  dted  will  serve  as  examples,  with 
the  addition  of  Kaso,  Ital.  casa;  praisa.  ItaL  press;  struotat  ItaL 
strada;  fsraato,  luL  rugiada;  lolrt,  ItaL  ladro;  r^ipa,  ItaL  riva. 
The  c  In  the  formida  cs,  whether  primary  or  secondary,  b  repre- 
sented by  k:  Aatna,  ItaL  cena;  kanaisat  ItaL  dnigb;  akaii^  Ital. 
aceto;  uakdr,  ItaL  piacere;  dik,  ItaL  died:  mukna,  luL  macina; 
dotko,  ItaL  dodid;  umI  similariy  the  g  in  the  formub  go  b  repre- 
sented by  the  corresponding  guttural:  ghddit  ItaL  gebto:  Jomgir, 
ItaL  giungere;  plmn^o,  ItaL  piai^ere.  Ac  On  tbe  contrary,  the 
guttural  of  the  priimtive  formub  eA  becomes  £  (M,  Ital.  cuk>);  thb 
phenomenon  b  also  noteworthy  as  seeming  to  justify  the  inference 
that  the  tf  was  pronounced  U.  Pi  u  preserved,  as  in  Rumanbn 
(mM0,  Lat.  uptom),  and  often,  again  as  in  Rumanbn,  ct  b  also 
reduced  to  pi  {gua^,  Lat.  oeto).  As  to  morphokwy.  a  characteristic 
point  is  the  preservation  of  the  Lat.  eamlaoorot  ItaL  avr6  cantato. 
u  the  function  of  a  simple  fntuie.  CaalassfiMi  also  occura  as  a 
oondttionaL  For  Vcgliote  and  Dalmatico  in  general,  see  M.G. 
Bartoli's  fundamental  work.  Das  Dalmatischo  (2  vols.,  Vienna, 
1906).  and  Zoituktift  fdr  roman.  PkUologio,  xxxit.  i  sqq.;  Merlo. 
Rioista  di  JUtdogia  0  fistnmono  etau.  xxxv.  472  sqq.  A  short 
document  written  about  1280  in  tbe  DalmatK  dblect  of  Rag- 
usa  is  to  be  found  in  Ankoogr^fo  TriosHnOt  new  series,  voL  l 
pp.  8s-86.| 

C.  DiaUds  tokkh  dherge  mart  or  loss  from  Iko  gemitftf  Jtpltan 
or  Tuscan  iypo,  bul  wUeh  at  tho  samo  tiwu  can  bo  conjoined  with 
tko  Tustan  as  forming  part  of  a  spodai  sysUm  of  Noo-LoHn 
diaUits. 

I.  Vms<»aa.— Between  "Venetbn"  and  "Venetic**  sevend 
distinctions  must  be  drawn  (Arch.  i.  391  soq.).  At  the  present 
day  the  popubtion  of  the  Venetbn  dties  b  "  Venetbn  "  In  bnguage, 
but  the  country  districtt  are  in  various  ways  Venetic*  The  andent 
bnguage  of  Venice  itself  and  of  iu  estuary  was  not  a  little  different 
from  that  of  the  present  time;  and  the  Ladtn  vdn  was  particularly 

*  On  thb  pbint  see  the  chapter, "  La  terra  ferma  veneta  considerata 
in  ispcde  ae'  suoi  rapporti  ooa  la  sedooa  oeotrale  deUa  aooa  ladina." 
in  Arck,  L  406-447* 
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ae      Vmelian  "  type  wfaic^ 
,.  -In  the  VmctMn.  then,  we 

"dlo-Iulic   (« 
iDouu    On  thv 


■cceund  vowdi.  lur  the  lat  nduKUncy  g(  pronoviii.  On  the 
coatnry,  th(  pun  luliui  dipfatlMmc  ol  I  ((■■ .  odr)  it  hold,  ud  Ih* 
diphihoBt  of  «  b  ia  tuU  ciimacy  ^i4tt,  aSai,  He).  Nnntbdaa 
the  Vcnetiu]  ftppnechq  the  type  of  Northen-  ItelVi  or  dhrerfca 
luubly  from  that  ef  Centiml  Itily,  by  the  lolknring  phoHIic 
phenomciu:  Ih*  reedy  eliiion  of  pruBur  or  eectnduy  d  If^ 
CTudo;  Jfa,  KB,  ^c.);  the  repjlu  ledncdDB  ol  the  nicd  [ats  the 
eonem  fuilunl  (i.f.  iwn,  ttaL  cuoco,  coqaui):  the  pun  f  Id  the 
RBlution  d(  c(  (u  foe,  cbve;  «r«!a.  auilaili):  the  i  lor  i  (Mhk, 
IteL  fiovuie);  (Tor  I  mi  I  (Hf,  Ilel.  pen;  sUI,  ltd.  cMo). 
IJ  pncedcd  by  eny  vcnrd,  prunuy  or  iccDDdefyt  except  i^  Hhree  f : 
/»■<!«,  temilb.  NoltiUudialccI  iiBionavcne  thutbeVenetiui 
10  the  douUiiic  oi  oinomDti.— la  the  Btorphalon  the  tue  of  the 
3n]  linffular  lor  tbe  3rd  plunl  alao^  the  aaeJofkarpaftidple  la  Ate 
(BiJole,  luJ.  tedulo,  Ac  1  aee  Artlt.  iv.  ju,  aqq.)  aad  It.  LaL  «(,  aie 
panlcululy  aotemithy.  A  ciuioiu  double  idle  of  Ladia  Infliirnnr 
ii  the  iatenoiativB  type  repnaeatcd  by  the  — **pi*  cHdjMa, 
crcdu  tu. — when  apart  from  the  lolem^tiaB  H  crM  nould  he 
wed.  For  other  aadcat  eourcea  idallnf  to  Veake,  the  eetuaiy  of 
Venice,  Venoa  and  Padua,  lee  Ardi.  I  u8,  4G5,  411-4";  ai- 
145-247.  [Ckaety  aUa  to  VeoelkD,  Ihauifh  diflenng  (mm  it  in 
about  the  mat  degree  thtl  the  vuioiu  Calla-Iuliu  dinlein  diHer 
amw  oee  another,  it  the  iodigencxji  dialect  of  liTaiA,  now  atmcHt 
entire^  ouAed  by  Venetiui,  and  found  in  a  few  Icnlitlca  only 
(RovifOD,  Dicnaao).  The  most  aalient  characteriatica  of  litrian 
can  be  recogaucd  in  the  IieaEmcnt  of  tbe  accenled  vmnU,  and  are 
Cf  a  character  whkh  recaU^  ta  a  certain  extent  al  leaat,  tbe  Vealiote 
dialed.  Tbua  m  have  in  iBrian  i  Eur  1(»M,  IcaL  bevi,  Lat.  MMj ; 
Ma,  IbL  ttia;  tin.  ItaL  vem  and  mm,  Lat.  elm,  tUrn;  nlo, 
llal.  netto,  t^t.  mUMa,  Ac)  and  analogDualy  u  lot  q  [fimr,  ItaL 
bote,  Lu-ftn;  tu,  ItaL  voce,  l^t.  ■<«,  Or.);  liandnfroin  tbe 
Let.  I  anad  ceapectively  (ajiHi|a,  Lat.  ami£»,  feti,  Lat-  /Va,  Ac; 
■war,  Lat  mtim;    Mnula,    Lat.    tnUa;  /riwtit,    ItaL    ftutto,    Lat. 

/riwii.  »c);  i»  and  an  Imo  *  a--"  " ■ -'     '•'—  '•" 

tat.  ttU^  ■'»'".  ItaL  merio,  „_ 

Puerto,  Lat.  p^rta),  a  ^icnomenan  in  which  [atriar 
only  Veiliote  but  alio  Friulian,    The 

tbe  [eduction  of  final  uuaxoltd  4101. ,..__, 

Ital.  none,  Ac,  bit.  Ital.  bnt:  maliimtiUn.  ItaL  malameate,  Ac), 
and  thai  wilb  B^uno  and  Trevteo  in  tbe  tnatmeot  of  -M,  .din 
Ibarhit,  -tin,  ItaL  barbooi),  thoueh  it  it  peculiar  to  iMrian  that  41a 
•h«i1d|ive.(*(jkail.b*,ItaLcaoe-i),  With  retard  to  esuoBanti, 
we  abould  point  out  llie  a  lor  fa  tflme,  Ital,  lano)  1  and  ai  to 
nton>holcsy,  we  ibould  note  certain  aurvivala  'Oi  the  ***'**^^***^ 
lype,ui^-daL>(iini.ifi.lIaLna.pl.iJiilwJ.)  The  moM  anti 
Venetian  docu  menu  lake  ua  back  to  the  fint  bail  of  the  13th  fcali 

S,  E,  Bettuaaand  V.  Laxaiini. /liJiiu!r(l«>na>aa«.fSwaaiiK 
DaiUl  Alitkitri.  Venice,   1S91).  and  to  (he  Kcnnd  hall  at  I 

have  alH  documente  o(  the  IJtb  cxnlury  (•.  CijnUi.  in  Anki 
Uariaiuiitia,  1S81  and  188a):  and  — ' '  -'  ■' 

erhapa  belann  the  MS.  which  hat 
.uomino  da  Venna.    Sec  al»  ,.1 
411-411,  iii.  >4S-i47. 

l^^««,"l?  the     "VeneliaL.      

"  [lalianily,"  bai  naturally  ipecial  pmnta  of  cnntai 
dialecu  oTUpper  Italy  (B.  1),  tbe  Cnnicari  in  like 


Ac),  which 
eaaopleadf 
the  lenind-ln' 


ne  pberionenon  t*r<*.  n.  IJ).   144->y>).    Bat 

of  the  &na  <Baju|atiDw  Umimadm.  toaiMUfa. 

fe.)nimtoftthecoqtiltfy  becowedgedaaaphenfliM*  J-"!™^ 

"■- '—  Ardk  JL  113).    A»il.<he  ei—  = 


Qnkao^foi 

Cordca  whh  S _.__,  _ 

tee  a  1:  and  Atdt.  iL  135,  A 

Tuacaay,  liBce  example*  uck  ■_ . 

Montignoa&     In  the  Ultnaontane  v . 

phenamenaof  n  changed  tor  (-rr)  and  of  m 
lEaL  Ibma:  kern,  IteL  como;  nana,  ItaL  # 
vcdendo).  Tbefom:erDlIheae^<r>uldcii '*- 

Sdly,  Ac   A'par^iil 

■-■ thechangeofWinii  .         ,,. ;  .,1  . . 


4+8.  *6s. 


Tuicany, 


■^SIL 


(B.  1). 


geographically 


pnenL't 


all  the  iiUnd,-^c 
ind  indeed  with  Uguria 


itb  Sardinia  and  w 


bite 


tdlT.  alio  within  Ae  wnda 
in  the  ItalianfailaiB^  bji. 


:       I  raaii.  Irak 

■  withSanliMa 

,    oae*icpE» 


rR:iS 


Eran  gjbajja;  d.  Ardt.  IL  tjft  (4^  '5"'- 

no.— In  tbe  iX^I^ 
led  (•-t.^p-he,  UrriKa.  en  ■ 
anexd  OmmMB  neta  c(  ibc 


■ipa  (Fakticd),  u  tn  ] 
Dtedby  faodun.  ria.i! 

JitSS^  Stb^' " 

together,  chiefly  with  ■ 

llpper  Italy  and  eve 
Lidty  of  tbe  explHiM 
).  Ac).     Not  that  tl 

deg^dalioa  of 


dbylheovn, 

with  tbeSidlit     , 

T'piin,  coJpiiT  {A  rt*   a.  ISlJj 


id  Neapalitan  (cf.  SidL  tila.  Nap.  h 
.,.,  ....  la'ol  llpper  Italy  we  duuld  han  iirfa,  (si;  tmn  ta  ik 
Nl  .  I  '<  ' . '  '1  dialect*  it  ia  reduced  to  i  when  it  ia  peecetfal  by  a  or  ' 
((,.'  ^.f,  vento).  which  I*  puciidy  a  csDecaiua  in  whidi  the  ( 
w<. .:  M  .  Inaiotaioed  intact  in  Upper  Italy.  The  A  o.  ite  othfr 
h*:  :.  t'  I'M  reeolved  by  didiia,  but  by  it* ndnctioa  Is  r  (eg.  &  1 
•d.'.  s.ip.  dialectiag*,  wjere).  a  rbummatoa  whii*  h»  b»en 
iTc.f.u.-niJ}'  compared,  peihep*  with  too  little  caatiaa,  with  the  t 
paiaing  inia  ri  (A  in  the  Umbrian  iaacriplioBa.  Tte  Niatnfa^u 
reduction  of  al  into  ad  ha*  ita analorie*  in  the  ■•Anl'm  of  wc  mi 
into  ■(.  and  of  <■>  into  ait,  which  b  abo  a  ItatDie  of  the  Nea(iiii-.u 
di*lecta.*DdiD  thatof  ailBtaoiiandbeieand  thmveooi  fcsl 
*  reduction  (f  ■/ into  wilR^.Bi.  ■»,■»).  b-  -  "  ~ 
pslitan  (i.f.  at  Ctatdlemuni  in  Sii^  'aiMe 


u  into  Hdr£.).  but  rnri 
"  itatbemal,"  analogiei 


aamplei  (d  iHt 
_.i;ihldt*<ia,  ltaLcatena.1 
<  ITbere  have  been  ol  lal 


■  [There  ar 


.._«  of  ConicarL     Mryer.LQbke 

Italian,  and  connect*  it  with  Sardinian,  mikii 

ol  the  two  iiltnd*  a  unit  independ'-ni  n(  the  Ra 

even  he  {in  GrMier'i  Cnodrui,  tnd 

there  were  a  numbef  of  character 

in  -Wa  and  the  article  ilia,  clmel 

wilh  the  mainland.   The  matter  h 

li|*t  by  Cuamerio  (,1-t*.  (I«l.  ivi 

er  Kulbem.  and  the  Cismmnanr.  '■ 
tbe  fen  of  the  itiand.    The  lam 


ol  tbe  language* 
p.iga)  rec(«niBd that 
nf  ^IILi  taS^C^^ 


Sardinian,  but  with  that  variety,  pnciKly,  whjcb.  aa  we  hm  alnz^ 
•eeti,  cMight  In  be  lepuated  (rDm  Ibe  marral  Saidiaian  ll-^v.  i=.tn 
wc  might  legilinutefy  aiauDieBNartb.Sardimanand  Scwih-Ccn.--a 
type,  having  piaciically  tbe  aame  relatjon  to  luUan  ai  ba^t  -.at 
Callo-ltalian  diatecta.    A*  to  the  Ciamontane.  it  hu  tbe  Tsji 


and  ihare*  with  Tutcac 
VBweln  while,  together  w 

right  in  placing  the  Gam 


nyoftheTuar 

I.  ai  AacoS  doe*  f  or 


•The  Ultramontane  vatiRy  hai.  tur 
piia,  fitrM.  corrbponding  exactly  to  th 
mt.  t^a:  ItaL  ''ella,"T4l.  iBa;  lvc^ 


T.  Mm.  film.  HM.  •■ 
.  ncei  (Id*.  liaL  gc 
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and  mp  are  ooaocrned;  and  it  may  even  be  said  to  go  counter  to 
this  tendency  by  reducing  n^  and  lu  to  n6,  m  {*.g.  puniiri,  punserc; 
hmmm,  lul.'mtsiio;  spoiaa,  Ital.  ■pugna,  Ven.  sPonia)}  Nay, 
even  in  the  paaaing  of  the  tonant  into  Uie  surd,  the  Neapolitan  dia- 
lects would  yield  special  and  important  contributions  (nor  b  even 
the  Sicilian  nmited  to  the  case  just  specified),  among  which  we  will 
only  mention  the  change  of  a  between  vowds  into  I  in  the  last 
syllable  oC  prcqiaroxytones  (e.g.  timmetOt  Sicil.  itrntlv,  umido),  and 
in  the  formula  dr  (Sicil.  and  Neap,  qua^o.  Ital.  quadro,  &&).  From 
these  series  of  sonants  chanaing  mto  surds  comes  a  peculiar  feature 
of  the  southern  dialects. — ^A  pretty  common  characteristic  is  the 
regular  progressive  assimilation  by  which  nd  is  reduced  to  nn,  *f 
to  M,  mb  to  mm,  and  even  nv  also  to  mm  (nv,  nb,  mb,  mm),  e.g. 
Sicil.  Hnniri,  Neap.  limure,  icendere;  Sicil.  ektummu,  Neap. 
ckiummf,  triombo;  SiciL  and  Neap,  'mmidia,  invidia;  SiciL  jtfAAa, 
■angue.  As  bdonging  to  this  class  of  phenomena  the  Palaeo-Italic 
<uia1ogy  (ml  into  a»,  a),  of  which  the  Umbrian  fumidies  special 
evidence,  readily  suggerts  itself.  Another  important  common 
characteristic  is  the  reduction  of  secondary  fj  fj  mto  kj  {ckiaHU  •«, 
SidL,  Neap.,  &c.,  Ital.  piano),  I  (SiciL  iumt,  Neap.  Jhimm§,  fiume). 
of  wcondairy  bi  to  j  (which  may  be  strengthened  to  f^kj)  if  initial 
(Sicil.  jFanca.  Neap-jaacAf,  bianco;  SiciL  aubiaHckian^  mibiancare), 
to  /  if  between  vowels  (Neap,  negtia,  nebbla,  SiciL  ntglimt  nibbio) ; 
of  primary  #Hf  and  fr/  into  6  (SiciL  siUa,  Neap.  sUla,  seppia)  or  g 
respectively  (SiciL  fa£|a.  Neap.  anaHa.  rabbu),  for  which  pheno- 
mena see  also  Genoese  (B.  i).  Further  is  to  be  noted  the  tendency 
to  the  sibilatioa  of  cj,  for  which  Sicil.  /ossa,  ghiacdo,  may  serve 
as  an  exami^  (Arck.  iL  140),— a  tendency  more  particulariy 
betrayed  in  Upper  Italy,  but  Abruzxan  deijarts  from  it  (cf.  Abr. 
jacc«,  ghiaccb,  vracce,  braccio,  &c.).  There  is  a  common  inclination 
also  to  elide  the  initial  unaccented  palatal  vowel,  and  to  prefix  a, 
especially  before  r  (this  second  tendency  is  found  likewise  in  Southern 
Sardinian,  Ac.;  see  Arck.  iL  138};  e.g.  SiciL  'nttmniri^  Neap. 
^ndinnere,  inlendere:  SiciL  arriccamdri.  Neap,  anagiamare,  ncamare 
(see  Arch.  fi.  150).  Throughout  the  whole  district,  and  the  adjacent 
territories  in  Central  Italy,  a  tendency  also  prevails  towards  resolving 
certain  omibinations  ot  consonants  by  the  insertion  of  a  vowel; 
thus  combinations  in  which  occur  r  or  /.  v  or^  (SidL  kimci,  ItaL 
croce.  jUdgutu,  luL  flauto,  iolivaH,  salvarc,  adrtos,  ItaL  barba; 
Abr.  cdkchent,  ItaL  nnghero,  SaUviStre,  Silvcstro.  Jfulfmendndf, 
f ulminante,  j^sw,  luL  erba,  &c;  Avellineee  garttmegka,  gramigna: 
Neap,  dfoin  «  *  dwiro.  luL  dltro,  dvon  «  *  ehna,  Ital.  gclso,  ajetd 
side  by  side  with  oifd,  luL  eti,  6dejo»6djo,  ItaL  odio,  &c;  Abr. 
'iialBfFf,  indiva.  n^bhfjf,  nebbia,  Ac.);  caUdieve^catidjm,  cattivo. 
fmfcfe,  m  •  fsair,  gola,  &c  Ac,  are  examples  from  Molfetta,  where  is 
also  normal  the  resolution  of  M  by  ieh  {mHekert,  maschera,  Uk^de, 
•catola,  9k.)  id,  seddegno,  sdegno,  in  some  dialects  of  the  province 
of  Avdtino.  In  complete  contrast  to  the  tendency  to  get  rid  of 
double  consonants  wnich  has  been  particularly  noted  in  Venetian 
(C.  i),  we  here  come  to  the  great  division  of  luly  where  the  tendency 
grows  strong  to  gemination  (or  the  doubUng  otconsonanta),  especi- 
ally in  proparoxyumes;  and  the  Neapolitan  In  this  respect  goes 


ikioma,  pid  riomi;  and  the  Neapolitan  la  voua,  la  bocca.  alongside 
of  a  bocuh  aa  buocam,  Ac 

We  now  proceed  to  the  special  consideration,  first,  of  the  Sicilian 
and.  secondly,  of  the  dialects  of  the  mainland. 

(a)  5«ctfiaa.— The  SidKan  vocalism  is  conspicuously  etymological. 
Though  differing  in  colour  from  the  Tuscan,  it  is  not  less  noble, 
and  between  the  two  there  are  remarkable  points  of  contact.  The 
dominant  variety,  represented  in  the  literary  dialect,  ignores  the 
diphthongs  of  I  and  of  if,  as  it  has  been  seen  that  they  are  ignored 
in  Sarxiinia  (B.  a),  and  here  also  the  t  and  the  •  appear  inUct;  but 
the  i  and  the  6  are  fittingly  represented  by  i  and  u;  and  with  eoual 

3rmroetry  unaccented  e  and  o  are  reproduced  by  i  and  a.  Examples : 
at,  tiene;  a^.  nuovo;  pHu,  pelo;  mi^ntUa,  ItaL  vendetu; 
Jugu,  giogo;  agustm,  Ital.  ag^sto;  crtdiri,  credere;  vfaatrt.  ItaL 
vCndere;  iira,  sera;  siaa,  vena;  «/»,  ItaL  sole:  arc,  ooLifurma. 
ItaL  f9rma.  In  the  evolution  of  the  consonants  it  is  enough  to  add 
here  the  change  of  Ij  into  gkj  (r^  ftggkiu,  ItaL  figlio)  and  of  U  into 
44  (e.g.  ia44»,  luL  galk)).  As  to  morphology,  we  will  confine  our- 
selves to  pointing  out  the  masculine  plurals  of  neuter  form  {It 
pastura,  It  marinara).  For  the  Sicilian  dialect  we  have  a  few  frag- 
ments going  back  to  the  13th  century,  but  the  documents  are 
■canty  until  we  come  to  the  14th  century. 

(fr)  DiaUas  of  the  Neapolitan  Mainland.— The  Calabnan  (by  which 
b  to  be  understood  more  particulariy  the  vemacuUr  group  of  the 
two  Further  Caiabrias)  may  be  fairiy  considered  as  a  contmuation 
of  the  Sidlian  type,  as  is  seen  from  the  following  examples;— cofi. 
*  [Traces  are  not  lacking  on  the  mainland  of  nf  becotning  a/, 
not  only  In  CaUbria.  where  at  Cosenza  are  found,  e.g.  ckidnaret 
Ital.  piangere.  manciare.  but  also  in  Sannio  and  Apulia :_  (aioaf«. 
monee 
pungi 


e,  Ital.  mungere.  in  the  province  of  Avellino,  pvnci,  ItaL  (tu) 
i.  at  BrindiM.     In  SicUy.  on  the  other  hand,  can  be  traced 


examples  otn£nkntmp  becoming  ningnd  mb,\ 


cuore;  petn;  fimmina^  femina;  face,  voce;  aaaiv,  onore:  figghiu, 
figlio;  spadde,  spalle;  Irissa,  treccia.    Both  Sicilian  and  Ouabrian 
u  the  reducing  of  W  to  rr  (Sicil.  panaH,  CaL  parrare,  parlare,  Ac). 
The  final  vowd  -a  is  reduced  to  -t,  but  is  preserved  in  the  more 
southern  pan,  as  is  seen  from  the  above  examples.    Even  the  k  for 
I  M  ^.  asm  mtri  (SidL  lari,  fiore),  which  is  characteristic  in  Calabrian, 
has  Its  forerunners  in  the  island  (see  Arck,  ii.  4S6^«    And,  in  the 
same  way,  though  the  dominant  varieties  of  Calaona  seem  to  cling 
to  the  mb  (it  sometimes  happens  that  aim  takes  the  form  of  mb: 
imbiseqre  ■■  ^iL  *mmMeart  ^immischiare',  Ac.)  and  nd,  as  opposed 
to  the'miN,  nn,  of  the  whole  of  Southern  Italy  and  Sidly,  we  must 
remember,  firstly,  that  certain  other  varieties  have,   e.g.  grannt, 
Ital.  ^nde,  and  ckiummu,  ItaL  piombo;  and  secondly,  that  even 
in  Sicily  (at  Milazzo,  Barcelona,  and  as  far  as  Messina)  districts  are 
to  be  found  in  which  nd  is  used.    Along  the  coast  of  the  extreme 
south  of  Italy,  when  once  we  have  passed  the  interruptions  caused 
by  the  Basiliaco  type  (so  called  from  the  Basilicata),  the  Sidlian 
vocalism  asain  presents  itsdf  in  the  Otrantine,  especially  in  the 
seaboard  of  Capo  di  Leuca.    In  the  Lccce  variety  of  the  Otrantine 
the  vocalism  wnich  has  just  been  described  as  Sicilian  also  keeps 
its  ground  in  the  main  (cf.  Morost,  Arck.  iv.):  nra,  -sem;  Mtu, 
oliveto;  Pilui  ara,  oraj  dulure.     Nay  more,  the*  Sdlian  pheno- 
menon 01  Ij  mto  gkJ  (figg^n.  figlio,  Ac)  is  well  maiioed  in  Terra 
d'Otranto  and  also  m  Terra  di  Bari,  and  even  extends  through  the 
Capitanau  and  the  BasUicata  (cf.  D'  Ovidio,  Arck.  Iv.  15^160). 
As  strongly  mariced  in  the  Terra  d'Otranto  is  the  insular  phenomenon 
of  U  into  q4  (^)»  which  b  also  very  widely  distributed  through  the 
Neapolitan  territories  on  the  eastern  side  of  the  Apennines,  sending 
outshoots  even  to  the  Abnma    But  in  Terra  d'Otranto  we  are 
already  in  the  midst  of  the  diphthongs  of  I  and  of  $,  both  non- 
positional  and  positional,  the  developiMnt  or  permanence  of  which 
IS  determined  uy  the  quality  of  tne  unaccented  final  vowel. — as 
generally  happens  in  the  dialects  of  the  south.    The  diphthong  of 
I  and  tf,  determined  by  final  -4  and  •«,  are  also  characteristic  of 
central  and  northern  Calabria  {viecckiu  •«'.  vecchio  -a,  uukia  -e, 
vecchia  -e;  buonu  •«',  bona  -a,  Ac  Ac).    Thus  there  comes  to  be  a 
treatment  cf  the  vowds,  peculiar  to  the  two  peninsulas  of  Calabria 
and  Salent.    The  diphthongal  product  of  the  0iaherea«.    The 
following  are  examjMs  from  the  Leoce  variety  of  the  dialect:  core, 
pL  cuert;  metUt  mietit  mde,  mieto,  mieti^  miete  (Lat.  mCtere); 
sentu,  tienti,  senU;  sfa,  alfc*,  ela,  volo.  vok,  vola;  mardu,  mturdi, 
morde.   The  as  recalls  the  fundamental  induction  which  belongs  to 
the  Gallic  (not  to  speak  cf  the.  Spanish)  regions,  and  stretches 
through  the  north  of  the  Terra  di  Bari,  where  there  are  other  diph- 
thongs curiously  suggestive  of  the  Gallic: «.|.  at  Bitonto  alongside 
of  Intckf,  luogo,  svfnnf,  sonno,  we  have  the  ot  and  the  as  from  t  or  ; 
of  the  previous  phase  {vfloinf,  vidno);  and  the  au  from  0  of  the 
previous  phase  (aaoarf ,  onore),  besides  a  diphthongal  disturbance 
of  the  d.    Here  also  occura  the  change  of  a  into  an  e  moreorlesa 
pure  (thus,  at  Cisteminb,  KunsnlHe,  sconsolata;  at  Canosa  di 
Pudia,  orrafts,  arrivata:  i^gkipe,  "  in  capa,"  that  Is,  in  capo);  to 
which  may  be  added  the  continual  weakening  or  elision  01  the 
unaccented  vowds  not  only  at  the  end  but  in  the  body  of  the  word 
(thus,  at  Bitonto,  9tndeU.  sprant),    A  similar  type  meets  us  as  we 
cross  into  Capiunau  (Ctengnola:  grailf  and  grti-,  creta  (but  also 
peHf,  piede,  Ac),  coutf.  coda  (but  also  foure,  fuori,Ac);spt»r, 
vino,  and  similariy  ptftlf,  pelo  (Neap.  pSo),  Ac;  fufkf,  fuoco; 
carftdtf,  cariti,  tend,  parlare,  Ac);  such  forms  bei^  apparently 
the  outposts  cf  the  Abniazan,  wnich,  however,  la  only  reached 
through  the  Molise— a  district  not  very  popuk>us  even  now.  and 
still  more  thinly  peopled  in  bygone  dayapwhose  prevailing  forma 
of  speech  in  some  measure  interrupt  the  historical  continuity  of  the 
dialects  cf  the  Adriatic  venant,  presenting,  as  it  were,  an  irruption 
from  the  other  side  cf  the  Apennines.    In  the  head  valley  d  the 
Molise,  at  Agnone,  the  legitimate  precursors  of  the  Abruxzan 
vemaculare  reappear  (Jedfa,  lava,  stufedU  and  -aote,  stufo,  annojato, 
fed,  fare;  ckiexm,  piaxaa,  ckiegno,  piangere,  aune,  cane;  fuele, 
palo,  pruoU,  prato,  cuone,  cane;  amrv  and  fairs,  vero,  moikt  mek>, 
and  similarly  voive  and  vdve.  vivo;  imae,  dono,  demea,  doga; 
minaure,  minore;  cuerpe,  corpo,  but  emctle).   The  folk>winff  are  pure 
Abruzxan  examples,    (i)  From  Buochianico  (Abruzzo  Citeriore): 
veiof,  vivo;  rrajf,  re;    aUaure,   allora;   craune,    corona:    circki, 
cercare;    ail^.    male:    fflaaf,    grande^    fuinne;    but    *mmUaU, 
insuluta;  strode,  strada  (where  acain  it  is  seen  that  the  reduction 
of  the  d  depends  on  the  quality  ot  the  final  unaccented  vowd,  and 
that  it  is  not  produced  excluuvdy  by  i,  which  would  give  rise  to  a 
further  reduction:  scillarile,  sodlerati:  amptre.  impAriL    (9)  From 
Pratola  Peligna  (Abruzzo  Ulteriore  II.);  majf,  mia;  *namre,  onore; 
*njwiilo,  ineuriata;  desperiU,  disperau^ alongside  of  veaaectf.  vendi> 
care).    It  almost  appeare  that  a  continuity  with  Emilian  ^  ought  to  be 
established  across  tne  Marchea  (where  another  irruption  of  greater 

*  It  should,  however,  be  noticed  that  there  seem  to  be  exaroplet 
of  the  i  from  d  in  the  southern  dialects  on  the  Tyrrhenian  side; 
texU  of  Serrara  d'Ischia  give:  mancete,  mangiata,  mareleU,  mari- 
tau,  manntto,  mandato;  also  l«aa«  «  Neap,  lanmo,  allora.  As  to 
the  diphthongs,  we  should  not  omit  to  mention  that  some  cf  them 
are  obviously  of  compamtively  recent  formation.  Thus,  examples 
,  from  Cerignola,  such  as  lte9it§,  oliveto,  oome  from  *«IM(a  (cf.  Lace. 
UUm,  Ac),  that  ia  to  say,  they  are  poaterior  to  the  phenomenon  of 
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the  Ncapolitui  aad  Sadlkn  into  out,  Ac,  jut  i 
ic).  by  wfaich  the  lypn  oUorc,  «ltuie»  ud  «i#ri  twuvi  ■■«  ivw^m.- 
For  the  nl,  wbea  ibe  CDoditkiii  and  ofUKBon  of  tbc  vo«vl  lyvtrm 
■till  rvuinrd  by  b  Utk  ■  propoftioB  at  tbc  dalccu  nt  %bt  castFrn 

Ibc  Lipuiui  Bui  the  GaJlo-ltaUe  formi  of  ipBcch  oa  thf  orbs 
«vr^Lat  of  the  Aonbera  ApeoDiDa,  are  conukicd,  one  caniHt  Tail 
lo  Ke  bow  mucfa  jutfke  lb«n  ii  in  the  loocimdiul  or  Apenniniao 
panilioo  (A  Ibc  luLas  diikcu  lodkattd  by  Dante^-BDC  lo  con- 
tinue, in  the  BuilncL  wbieh  dniu  into  tJK  Gulf  of  Tunto,  imil 
Buy  be  Mid  to  be  vithio  the  Aficiuuflc^  aot  oaly  it  tho  liiaoB  of 
fiiul  iiiucceninl  vDwdi  ■  (Rvdlia(  cluncuriitK:  tbsc  an  alio 
frequent  elision  of  the  DAfeODeated  vowcb  within  the  torL  This 
at  Hilm:  limJnni  la  faa  duiia  tti.  ntcDdo  la  (enuna  qneoa 
co«;  iiiprit^  dltperata;  at  Saponaia  di  Giuaieiito:  aoiiiiu' 
(cilnUi,  nomiiii  KcHenti:  niHtld.  vemtelta.— But  even  U  *t  tituin 

--'■--  ■■-■■- ind,  leaviu  the  Skiliaa  type  of  (be 

I  ve  p»  mto  ibe  NenpoliUB 
ana  linnitc,  n  find  ti 
behaw  ^y,  the  iai 
{tsUi)  betB^  pally 

uiMarm  wbicE  it  wo-._  — . — .-, __ 

droptbcHof  iUnomiiutiveonly  inprcKnctof  r(fciKrEnjEn  Veder- 
n-i,  *ir  tnxa  *vir-u-i;  d.  the  Tunn  or  Italian  apocDpatEd  lomu 
rbttr  -  vinercimir  -  venneni,&c.),OnDnnd  Umbnin  lo  much 
fnrtber:  Own.  bun  —  "bDrt-u-Vt  Lnt  bortuit  Umbi.  piiiAt,  puiui; 


in  NlpErihe  "naL 

ns  to  (  (McOf.  bellci)  and  even  the 
d.     And  here  occun  a  Palaco-llal 


jootraR  with  tbc  5«i]ian  inciliini  i>  I 
and  panicDlaTly  final  »cf  tbc  Lat' 


Tilb  tbe  s  of  the  I 

■■   ■«Sci: 

rfinal, 


"J"?*™; 


In  tbeqaaii- 


Calabriaa  bIo(£ 


domain  it  h  to  be  Doted  bow  the  Siculo- 
l  flat  d.  and  tbc  Skulo-Calabrian  i  for 
"-   -'  ■--'-eN«poLilan.aixl.  infMti- 

_jilU0KUr»,  cuciton.  pL  cucfiire 
I  9  in  kocping  with  ibc  NenpobtaQ 
d);  ruif,  llaL  nwo,  -i\  roisa  -i, 
MUi  ereift  io  ctb1o»  cruf  ('cridij, 


ia,  we  beviD  with  that  form  wbkh 
:ccl  (Me  L  I,  B.  l).  but  wbb-k  k» 
coDdilionaL     Eaampla  Ft 


nfond  to  Ibe  Latin  plu 


r >C  diaicctt  ti  (I)  Ciiabriii 

'  tattm,  (aici  (CaMroviUaiil ;  W  !•  fn  atUrn,  tii  it 
(Coienzali  raiiiaira.  I'aacttBebbe  (Gnauldi 


»by 


(Ca<triU)i<Un.  darri 

"  of  the  Abmin,  we 

the  oldeM  cbnoicle 

. E  laidato  (It,  iBo) 

old  MS.  of  Ibe  Maichta).  Th«  an 
re  DT  iotf  corrupted  both  in  form  and 
al  lermifutioiu  which  have  not  yet 


cata.  Senile);  Atili,  ebbe  (ii.):  ariadi,  aveva  (Calabria. Gfimaldi): 
arracnii,  amv6  (i^.}.  Tbe  lut  eaanple  ibo  (ivei  the  -aa  of 
the  nd  pert.  mtf.  pal.  at  Ibe  £iS  coniueatioo.  which  Bill  occurs  in 

Abrucn  (and  in  ibe  Ascnlan  f^iicl]  the  ^^rd  per>on  of  the  plural 
D  in  procew  of  diiapprarinB  (the  40  having  fallen  away  and  thr 
preudli^  vowel  being  Dbacured),  and  iti  function  a  aHumed  bv 
Iht  ard  ptrjoo  lingular;  d.  C.  I.'     The  oplanati 


'■We'ihr""""'^^  __£^ 

belaru  Sk: , 

■Tbit  ■•  derived  in  reality  frooi  the  Lali „„_    

which  ia  reduced  phonetically  to  -ih  a  pbenometion  not  cotkfined  10 
the  Abniui;  cf.  fiiuiH.  ItaL  faiuu.  Lat.  facitail,  at  Nonaa:  criicw. 
Ital.  creacono,  Lat.  oucwU.  Ac,  at  Rieti.    And  eaaoples  an  alio 


■tef  iilaabof 
-.    aUM.    Abr 


type  ttmpmi  SiciL  J6ew^  iuhcIu;  Calabr.  aUa^a.  Abrao- 
awfra.  nidi,  Neap,  ^rlpla  (  ".n),DTTi.Capfiaiiaia4c^.atlii,AAilaA 
ocSdrrr  (Tarantioe  arMfin-J,  uccelli.  &c    li  '  '-    -  -  - 

-     ■-"      -  --     - .  ibai  we  taa  ira 
illed  Itahaa.  u  1 

inniue,  bJooii  to  Ibe  iiit  dBoda  of  the  ink  eein 
umenl  of  Fooifi  (Caapana)  in  tbe  ndiaf  (oafw  | 
>-  lul  decade*  of  the  imr  oBtaty-  Wtapntina  A 
aM  become  abundant  [ID  tihe  uih  caasr.  IV  c 
rtic  Abruinand  of  AjxiKa:  ia  tbetwsf  Ike  htts 

■I  perhaps  br  put ' 

<«^^  ^^-^ 

Pc=ixufid  Urtiino  (Arrh-OotL  iii  444)^  wIhc  me  mc 

„r,.r:iiit  clAipciing  of  tbe  Gnal  wwek.  nroa*  dUan  ef 

.'111  i.uwelt.  ibeHSx-VHi  LiiLMB.  ■*.  ftc.- 

.        \      :i^andbey»d.    Aa  in  AmaaTtb  iantit 

■  i  Eo  lin^  onca:  tltsi  are  (BDae  iluiant 

.1.  luTbiiiKtJww*,  li^  ^•Sfimt'. 

.  rmioe,"  Sc.):  tbe  -^  hepaini  (:  tW  >.  L 

'    i<      n.i-d^andr.andOieciaalaaloaiidatFabnan^ 

., .iiiij  in  tlie  SonthtiB  ttttaea  <iMi  •  tft^. 

r.uitipl.5  are  alao  found  of  tbe  droppbHofl -^  pnsi'^' 
.'•dn:  Pouaa  fiia,  luL  ladica;  Fabr.  fm.  haTw-^c. 
'  noiFwortHty  in  that  Ibey  indiraie  an  liiwd  G«wo- 
.namenon.  wliidi  iifunber  tnctabk  V  Uoten  (McEiu  • 


Cillo-ltal 


™  (Ihi 

.,  BuiibaAl 


u«_i._     ii_k-:-     ^tiuBi  ^nd  Aqojla  <f<H  UK  tBnury   L't 

iLalect  iinclly  IO  aDed  leDili  into  Ibe  Maicbp  a  '      '   ' 
between  vowell  aa  J  (Jhmtia,  ItaL  fc 

Soulbem^  pbenoinena,  w 


■  [Thii  retolutioa  of  -^  by  J,  or  by  a  1 


n  pbeDOoKDOn.  found  in  wtax  paita  <i  Aa^b  C 
.  bm,  acj,  and  ahD  bcafd  in  pans  «f  Skarf 
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uniHliiicv.i  Typical  for  tin  whole  Attrict 
-li  Ihc  mJuction  loTlantt  liter  loj)  -"•—'-' 
by  ■  «  ■  (Vcllrirl.  Tu^a  t*u:   S 

MIm:  but  Ml/,.  i«:i>.  .-.,.).    Tie 


C    bellD 

phoaUatkoS  CDdnc 

_       ...    . .K.ud    heCiUo- 

alrrLuIy  been  iii'l  '..il.i  ilk  i).    In  whil  nb  a 
'crnD  of  ihc ',r.L  ^.  r.  |  li^e.  of  the  perfect  ol  he&nl 

i>.-j..L.j^  ,  b-i:  ..^  Ui^  it  >htn>  *itb    M  Aquli 

nniWiJrS^rucilyNlKt'he-Sofibejnlpenni^gij       > 

ThrDughiKitiLnioui)KwholeiUurlcl>hoiildbeiK(cd  1>c 
brtvrmihciiuiculiiwiiiidiietiterHilauiil  ve  eapteveil 
tbv  iniclc.  the  dininctiofi  beiog  thii  the  neuter  tube 
■bnnct  uil  iadetemiute  elfiuficaiian:  it  &■ 
Mudn,(lilu«.biitkMu(.(i(bliiiiteiKnl,H  Md 
ltw«n.  lheibeetiilrfia,but4*lM.  ilu,  he  bu 
■ibitun.1  Aitathe1afleetiiMs[wf&.(hen  he 

of  the  nfion  ■  nouble  pRviience  of  perft " 


U't- 


erf  tite  luperf  eel  (X 

i6).  ttillt  baci  IB  A  lypr  BmilMT  to  llal  al    he    UL 
la  t  aijB  put  01  Urnbria  an   H  or  prehUFd 

Penciaa  ten*  Ihii  (roup  of^iaiecti  nu     be  Iracn 
CDaidea^  to  tlie  luh  cefltury;  ud  la  resw 

beloiv  ■  - CoafeiHuB.-  half  Latin  hdl  veiuciitu 


the  ijlh  (entmy  and  pi 


^  iftfrid  tvJria,  all',  and  alio,  iiefi^,  ^  ZJ  Of 
to  the  fint  half  oT  the  hum  cenlury  Ibe  imb  ■> 
da  Ferutia  (Monad,  i^.  >iv.  168  aqq.),    Thm    le 

Monta  the  Ciniua  .tfnibiuiif  Bmiod  Raiu 
De  Banbcidonuci>  (Rotne,  1907). 


D.  ran 


We  hare  now  only  lo  deal  with  the  Tine«n 
bwBdedonlbc  W.  bytheiea.    To  the      Itb 
the  Apennjoei;  for  Romifna  Toarani, 
the  Adriatic  venani  which  beloDC>  to       admin 
uiigned  10  Emilu  u  regdd)  dialect.  he  nc 

(he  Einiliin  prcui*  on  the  TuMin,  exlendiag  as 
Medilcmneto  alope  of  tbe  Apeonlnei  in     un  giaiu 
Dana.    Intniswoi  wbzch  may  be  cajled  Emiban 
noted  lo  the  weit  of  tbc  Apenninea  in         dt$ 
Amo  and  tbe  Tiber  lake  their  liie  (Arel      diaJecl 
been  teen  bow  iheace  10  tbe  mi  the  Urn     an 
dialed*  lumund  the  TuKan.   Such  an  h       m 
"  pnimiied  land  "  ol  the  language  which  baa  aa    k 
worthy  to  luccnd  Latin  in  the  history  ol     aliui 

■There  ii 


Rttmxo.  eumplca  oF  which  can  dto  be  foti  lemw 

Mirchet,  and  of  which  there  are  alio  a  few  ram 
dwm  Abnuian  aJliniiy.  Tbe  pbeBDeaenoa  ocnrt 
in  Emilian  and  Tuican. 

*A  diatinciion  between  Ibe  nuaculine  and    be  neu 
iho  be  Botictd  at  Naple*  and  tin  where         bt  an 


"  il  iMtlio."  lidr  by  (idr  wiih  ■  auiif  "  i|  mete. 
rvidently  to  be  eap^ined  by  Ibe  fail  1^1  ihe  neu  e 


biuniive,  while  Ihe  nanline  anide  endrd 

.  and  appcan  rerther  aouifa  in  tlie  arm  of  nu, 
M.  Hi  peiio.  (H  ia  Sittmpa.  al  Sepolm 


Tbe  T 


n  lype  m 


la  Ihe  one  basd,  1: 


hose  phenomena  by  which  tbe  other  dialectal  type*  ol  It    , 

m  difler  from  the  Latin  base  (auch  aa  M^i;  frequent 

isi       of  unaccented  vovelai  ba—iua\  i-fi;  nn-nd,  lie), 

the  other  band,  la  there  any  serie*  of  alteratinna  of  ibe 

Latin  buc  pecuUu  to  tbe  Tuscan.     Thii  twofold  negative 

detcnpdoa  may  further  )erve  for  the  Tuican  or  Uterary  Italian 

1*  conlretlcd  irith  all  the  other  Neo-Latin  languagei^  indeed, 

even  wbete  tbe  Tuican  bu  a  tendency  to  ajientioni  caraman  lo 

01         ypei  of  the  family,  it  abowi  itself  more  uber  and  lelf- 

yin( — B>  may  be  aeen  in  Ibe  reduction  of  the  I  between 

el*  nto  d  or  of  c  (k)  between  vowels  into  t,  vtaich  in  Italian 

fleet     nly  a  amall  part  of  the  lexicil  aeries,  while  in  Provencal 

paiuah  it  may  be  said  to  pervade  tb       '    '     '       ~ 


',  Ital.  I 


I,  Ilal. 


uenlly  be  affirmed  withoul  any  partiality 

respect  lobialorical  nobility,  tbe  Italian  not  only  holdl 

firs  nnlt amongNeo-Latinlanguages.but almoatconatitulci 

ermediate  grade  between  tbe  andent  or  Latin  and  Ibe 

modern  or  Romance.  What  ha*  juit  been  laid  about  the  Tuacan, 

aa  compared  wlib  the  othct  dialectal  lype*  of  Italy,  docs  not, 

however,  preclude  tbe  fact  that  in  the  various  Tuscan  veins, 

especially  in  tbe  plebeian  form*  ol  ipeecb.  Iberc  occur 

pa    Iculat  Initancn  of  phonetic  decay;  but  these  muat  of 

ecesn  y  be  ignoicd  in  lo  brief  a  skelcb  as  the  present.     We 

bal   confine  ourselves  lo  noting — what  has  a  wide  lerritorial 

Huti  n— Ihe  reduction  of  c  (k)  between  vowels  to  a  mere 

hing  ((.(.  jatke,  fuDco,  but  fera),  c 


li*io      the  SI 


.  also  bctwe 


'a  Asia,  but  in  urn},  Ibus  illuitnting  anew  that 

I        c  cisss  of  phonetic  alterations,  either  qualitative  Of 

in       tlve,  conipicuoui  In  this  region,  also,  wfatcb  hai  been 

»      discuised  fur  iniulir  and  loutbem  Italy  (B.  1;  C.  >.}), 

could  be  eiemplified  for  the  Roman  repon  as  well  (C.  4). 

regards  one  or  two  individual  pbenaaieni,  it  must  alio  be 

ieued  that  ihe  Tuacan  or  literary  Italian  b  not  so  weQ 

■e    ed  aa  tome  other  Neo-Latin  tongues.     Tfaui,  French 

ays  keepa  in  the  besaning  of  woidi  the  Latin  formulae  d, 

pi  fi    clif,  flaitir,  fnt.  In  conliait  with  the  Italian  ctia», 

^ocer    Jiari);  but  Ibe  Italian  make*  up  for  tbia  by  the  greater 

iilgouiwltb  which  it  1>  wont  to  lesolve  tbe  same  formula  within 

be  wordi,  and  by  tbc  greater  symmetry  thus  produced  between 

rrie*(in  opposition  lo  tbe  French  (l^,dave,  v     ' 


imple,  II 


e  Iialiai 


each  other).     The  Italian  a* 

ell  a*   he  Rumanian  baa  lost  the  ancient  ii~bilanl  at  Ibe  end 

e  plurals,  of  the  nominative  lioguUr,  of  the  ind  peiion% 

\       w  ich  (hioughoul  Ihe  real  of  Ihe  Romance  area  baa  been 

eierved  more  or  leu  leniciouily^  and  consequently  it  aland* 

we     han  old  Provencal  and  old  Fieoch,asraraitruedecleniion 

m  re  preciicly,  the  functional  distinction  between  tbe  form* 

f  aju  rec/u  and  the  conu  obliqtiiii  a  concerned.     But 

even  bi  Ihli  te^iect  the  supetiotily  of  French  and  Provencal 

has     roved  merely  transitory,  and  in  tbcir  modem  condilioa 

al  Neo-Latin  forms  of  ipeecb  are  generally  lutpaased  by 

ha    even  aa  rtganli  the  pure  grammatical  coniittency  of  tlw 

n  conjugation  Tuscan  hij  lou  that  teoK  which  for  tbe 

lak         revity  we  shall  continue  to  call  ihe  pluperfect  indicative: 

bough  t  still  survive*  outside  of  Italy  and  in  other  dialectal 

ypeaof  Italy  itsdl(C.jl;cf.B.  i).   It  bas  also  lo*I  tbe/iifinrlit 

rjof^ins  or  perfect  nibjnnctive,  which  is  found  in  Spanish  and 

R  manian.    But  bo  one  would  on  tbal  account  maintain  that 

alian  confugition  is  less  truly  Lalin  than  Ibe  Spanish, 

be  R  manian.  or  thai  of  any  other  Neo-Latin  language.     Il 

he  contrary,  by  far  Ihe  moil  diitindively  Lalin  aa  regard! 

n    lion  both  el  form  and  function,  although  many  eHedl 

jf  ncipleofanalogyare  to  beobwrved. sometimes  common 

with  Ibe  olbei  Neo-Latin  languagea  and  sometime* 


10  6nd  it  hard  to  bcliev 


in  the  ethnological  ei 
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tioD  of  linguistic  varieties  ought  to  be  convinced  by  any  example 
so  dear  as  that  which  Italy  piesents  in  the  difference  between 
the  Tuscan  or  purely  Italian  type  on  the  one  side  and  the  Gallo- 
Italic  on  the  other.  The  names  in  this  instance  correqx>nd 
exactly  to  the  facts  of  the  case.  For  the  GaUo-Italic  on  either 
side  of  the  Alps  is  evidently  nothing  else  than  a  modification — 
varying  in  degree,  but  always  very  great — of  the  vulgar  Latin, 
due  to  the  reaction  of  the  language  or  rather  the  oral  tendencies 
of  the  Celts  who  succumbed  to  the  Roman  civilization.  In 
other  words,  the  case  is  one  of  new  ethnic  individualities  arising 
from  the  fusion  of  two  national  entities,  one  of  which,  numerically 
more  or  less  weak,  is  so  far  victorious  that  its  speech  is  adopted, 
while  the  other  succeeds  in  adapting  that  speech  to  iu  own  habits 
of  utterance.  Genuine  Italian,  on  the  other  hand,  is  not  the 
result  of  the  combination  or  conflict  of  the  vulgar  Latin  with  other 
tongues,  but  is  the  pure  development  oi  this  alone.  In  other 
words,  the  case  is  that  of  an  ancient  national  fusion  in  which 
vulgar  Latin  itself  originated.  Here  that  is  native  which  in  the 
other  case  was  intrusive.  This  greater  purity  of  constitution 
gives  the  language  a  persistency  which  approaches  permanent 
stability.  There  is  no  Old  Italian  to  oppose  to  Modem  Italian 
in  the  same  sense  as  we  have  an  Old  French  to  oppose  to  a 
Modem  French.  It  is  true  that  in  the  old  French  writers,  and 
even  in  the  writers  who  used  the  dialects  of  Upper  Italy,  there 
was  a  tendency  to  bring  back  the  popular  forms  to  their  ancient 
dignity;  and  it  is  true  also  that  the  Tuscan  or  literary  Italian 
has  suffered  from  the  changes  of  centuries;  but  nevertheless  it 
remains  undoubted  that  in  the  former  cases  we  have  to  deal  with 
general  transformations  between  old  and  new,  while  in  the  latter 
it  is  evident  that  the  language  of  Dante  continues  to  be  the 
Italian  of  modem  speech  and  literature.  This  character  of 
invariability  has  thus  been  in  direct  proportion  to  the  purity  of 
its  Latin  origin,  while,  on  the  contrary,  where  popular  Latin  has 
been  adopted  by  peoples  of  foreign  speech,  the  elaboration  which 
it  has  undergone  along  the  lines  of  their  oral  tendencies  becomes 
always  the  greater  the  farther  we  get  away  from  the  point  at 
which  the  Latin  reached  them, — in  proportion,  that  is,  to  the 
time  and  q;>ace  through  which  it  has  been  transmitted  in  these 
foreign  mouths.^ 

As  for  the  primitive  seat  of  the  literary  language  of  Italy,  not 
only  must  it  be  regarded  as  confined  within  the  limits  of  that 
narrower  Tuscany  already  described;  strictly  speaking,  it  must 
be  identified  with  the  city  of  Florence  alone.  Leaving  out  of 
account,  therefore,  a  small  number  of  words  borrowed  from  other 
Italian  dialects,  as  a  certain  number  have  naturally  been  borrowed 
from  foreign  tongues,  it  may  be  said  that  all  that  was  not  Tuscan 
was  eliminated  from  the  literary  form  of  speech.  If  we  go  back 
to  the  time  of  Dante,  we  find,  throughout  abnost  all  the  dialects  of 
the  mainland  with  the  exception  of  Tuscan,  the  change  of  vowels 
between  singular  and  plural  seen  in  paese^  paisi;  queUo^  quiili; 
amortf  amuri  (see  B.  i;  C.  3  b)\  but  the  literary  language 
knows  nothing  at  all  of  such  a  phenomenon,  because  it  was 
unknown  to  the  Tuscan  region.  But  in  Tuscan  itself  there  were 
differences  between  Florentine  and  non-Florentine;  in  Florentine, 
e.g.  it  was  and  is  usual  to  say  unto,  giuntOt  punto,  while  the  non- 
Florentine  had  it  onto,  gionto,  ponto,  (LaL  unctu,  &c.);  at 
Florence  they  say  piazu,  meUo,  while  elsewhere  (at  Lucca,  Pisa) 
they  say  or  used  to  say,  piassa,  meiio.  Now,  it  is  precisely  the 
Florentine  forms  which  alone  have  currency  in  the  literary 
language. 

In  the  ancient  compositions  in  the  vulgar  tongue,  especially  in 
poetry,  non-Tuscan  authors  on  the  one  hand  accommodated 
their  own  dialect  to  the  analogy  of  that  which  they  felt  to  be  the 
purest  representative  of  the  language  of  ancient  Roman  culture, 
while  the  Tuscan  authors  in  their  turn  did  not  refuse  to  adopt 
the  forms  which  had  received  the  rights  of  citixenship  from  the 

'  A  complete  analoe^  is  afforded  by  the  history  of  the  Aryan  or 
Sanskrit  language  in  India,  which  in  space  and  time  shows  alwavs 
more  and  more  strongly  the  reaction  of  the  oral  tendencies  of  the 
aboriginal  races  on  whom  it  has  been  imposed.  Thus  the  Pali  pre- 
sents the  ancient  Aryan  organism  in  a  condition  analogous  to  that  of 
the  oldest  French,  and  the  Prakrit  of  the  Dramas,  on  tnc  other  hand, 
in  a  condition  like  that  of  modem  French. 


literary  celebrities  of  other  parts  of  Italy.  It  was  tUs  state  d 
matters  which  gave  rise  in  past  times  to  the  numerous  diqwies 
about  the  true  fatherland  and  origin  of  the  litciajy-  JaagBage  cf 
theltalians.  But  these  have  been  deprived  of  ail  xighi  to  exisi  br 
the  scientific  investigation  of  the  history  of  that  langitace.  if 
the  older  Italian  poetry  assumed  or  maintained  f<»ms  ahec  i.:^ 
Tuscan  ^)eech,  these  forms  were  afterwards  gradually  rfimina'c-d. 
and  the  field  was  left  to  those  which  were  purely  Tnscan  is^l 
indeed  purely  Florentine.  And  thns  it  remains  afasaiutdy  tr.; 
that,  so  far  as  phonetics,  morphology,  nidimental  syntax,  anc :? 
short  the  whole  character  and  material  of  words  and  sentences 
are  concerned,  there  is  no  literary  language  of  Europe  thai  a 
more  thoroughly  characterised  by  homogeneity  and  oncBesa.  as 
if  it  had  come  forth  in  a  single  cast  from  the  ftunacc,  than  tbe 
Italian. 

But  on  the  other  hand  it  remains  equally  tmc  that,  so  far  as 

concerns  a  living  confidence  and  uniformity  in  the  use  and  s:>*.e 

of  the  b'terary  language — that  is,  of  this  Tuscan  or  Flocec!  ne 

material  called  to  nourish  the  dvilixati<ni  and  culture  of  all  tb« 

Italians — the  case  is  not  a  little  altered,  and  the  Italian  naiiis 

appears  to  enjoy  less  fortunate  «>nditi€ms  than  other  natiocs  -: 

Europe.    Modem  Italy  had  no  glowing  centre  for  the  Itfe  <^  liie 

whole  nation  into  which  and  out  of  wMch  the  cxiDective  thouxr* 

and  language  could  be  poured  in  ceasdess  current  for  all  zrji  h  y 

alL   Florence  has  not  been  Paris.  Territorial  contiguity  asd  i-.c 

little  difference  of  the  local  dialect  farilitated  in  the  Bsod^n 

Rome  the  elevation  of  the  language  of  convmafion  to  a  k^:. 

with  the  literary  language  that  came  from  Tuscany.    A  foes  ci 

speech  was  thus  produced  which,  thou^  ceztainly  destkole  c: 

the  grace  and  the  abundant  flexibility  of  the  FkecDtiiie,  gives 

a  good  idea  of  what  the  dialect  <^  a  dty  becomes  when  it  Buxe» 

itself  the  language  of  a  nation  that  b  ripaiing  its  civilizatioe  iz 

many  and  dissimilar  centres.   In  such  a  case  the  dialect  loses :.» 

slang  and  petty  localisms,  and  at  the  same  time  also  aooiev^it 

of  its  freshness;  but  it  learns  to  express  with  moie  coBsck;s 

sobriety  and  with  more  assured  dignity  the  thou^it  and  the 

feeling  of  the  various  peoples  which  are  fused  in  one  iia^kr^ 

life.   But  what  took  place  readily  in  Rome  could  not  with  cc^ 

ease  happen  in  districts  whose  dialects  were  far  removed  bvm 

the  Tuscan.    In  Piedmont,  for  example,  or  in  Lonbaxdy.  i^e 

language  of  conversation  did  not  correspond  with  the  lu^uage  a£ 

books,  and  the  latter  accordingly  became  aitifidal  and  laboured 

Poetry  was  least  affected  by  these  unfortunate  cxmditioaa;  fee 

poetry  may  work  well  with  a  multiform  language,  vbete  the  veei 

and  the  stimulus  of  the  author's  individuality  assert  thcms^TS 

more  strongly.   But  prose  suffered  immensdy,  and  the  Ira' »rf 

had  good  cause  to  envy  the  spontaneity  and  confidence  of  fon^xr 

literatures— of  the  French  more  particularly.   In  this  reaso^ii  c 

envy  lay  the  justification  and  the  strength  of  the  Mangs. 

school,   which  aimed   at   that   absolute  naturalness  cf   t.Se 

literary  language,  that  absolute  identity  between  tlie  iang&c^ 

of  conversation  and  that  of  books,  which  the  bulk  of  Tiif 

Italians  could  reach  and  maintain  only  by  natnralixiBg  the=v 

selves  in  the  living  speech  of  DK>dem  Florence.    The  revdt  . 

Manzoni  against  artificiality  and  mannerism  in  language  a:. 

style  was  worthy  of  his  genius,  aikd  has  been  li^gely  frcit  . 

But  the  historical  difference  between  the  case  of  France  (with  *  hr 

coUoquial  language  of  Paris)  and  that  of  Italy  (with  the  coCo^  >  l 

language  of   Florence)   implies  more  than  one   difficult;    - 

principle;  in  the  latter  case  there  is  sou^t  to  be  prodeced  : 

deliberate  effort  of  the  literati  what  in  the  former  has  bees  f."- 

remains  the  necessary  and  spontaneous  product  of  tbe  c::--rt 

civilixation.    Manxoni's  theories  too  easily  lent  tbcnsehTs  : 

deplorable  exaggerations;  men  fell  into  a  new  aitifiaalizy.  a 

manner  of  writing  which  might  be  called  vulgar  and  alroest  sIat- 

The  remedy  for  this  must  lie  in  the  regulating  power  of  the  kr*.  -r 

of  the  now  regenerate  Italian  intdlect, — a  labour  ever  grcvr; 

wider  in  its  scope,  more  assiduous  and  more  thoroughly  uuiri 

The  most  ancient  document  in  the  Tuscan  dialect  m  a  vr^ 
short  fragment  of  a  jongleur's  song  (i  ath  century:  see  Meri.  . 
Cresiomaxia,  9  10).  After  that  there  is  nothing  tiU  thr  1  .i 
century.    P.  Santini  has  published  the  important  and  ix^^ 
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numerous  fragments  of  a  book  of  notes  <A  some  Florentine 

bankers,  of  the  year  x  ax  x.  About  the  middle  of  the  century,  our 

attention  is  arrested  by  the  iiemoriali  of  the  Sienese  Matasala  di 

Spinello.    To  1278  belongs  the  MS.  in  which  is  preserved  the 

Pistojan  version  of  the  TratUUi  morali  of  Albertano,  which  we 

owe  to  Sofredi  del  Grathia.   The  Riccardian  Truiano,  published 

and  annotated  by  £.  G.  Parodi,  seems  to  belong  to  the  end  of  the 

13th  and  beginning  of  the  X4th  centuries.     For  other  xjth- 

century  writings  see  Monaci,  op.  cit.  31-32,  40,  and  Parodi, 

Ciornaie  slorico  delia  UUcratura  itaiuinaf  x.  x  78-179.    For  the 

question  concerning  language,  see  Ascoli,  Arch.  gloU,  i.  v.  et 

scq.;  D'  Ovidio,  Le  Corraioni  at  Promessi  Sposi  e  la  qucstume 

dclla  lingua^  4th  ed.  Naples,  X895. 

Literature. — K.  L.  Femow  in  the  third  volume  of  his  Rdmhche 
Studien  (Zurich,  1806-1808)  gave  a  good  survey  of  the  dialects  of 
Italy.     The  dawn  of  rigorousl]f  scientific  methods  had  not  then 
appeared;    but  Femow's  view  is  wide  and  genial.    Smilar  praise 
is  due  to  Biondclli's  work  Sui  dialetti  gaU^lalifi  (Milan,  1853), 
which,  however,  is  still  ignorant  of  Dicz.    August  Fuchs,  between 
Fcrnow  and  Biondclli,  had  made  himself  so  far  acquainted  with  the 
new  methods;    but  his  exploration  {Ober  die  scgenannten  unrtgd' 
md^siren  ZeitwHrter  in  den  romanischen  Sprachen^  nebU  Andeutungen 
uber  die  wicktigsten  romaniicken  Mundarten,  Berlin,  1840),  though 
certainly  of  utility,  was  not  very  successful.     Nor  can  the  ra|)id 
survey  of  the  Italian  dialects  given  by  Fricdrich  Dies  be  ranked 
amonR  the  happiest  portions  of  his  great  masteipicce.    Among  the 
followers  of  Dies  who  distinguished  themselves  in  this  department 
the  first  outside  of  Italy  were  certainly  Mussafia,  a  cautious  and  clear 
continuator  of  the  master,  and  the  MOffuIarly  acute  Hugo  Schuchardt. 
Next  came  the  Archivto  gioitologico  itaiiano  (Turin,  187^  and  onwards. 
Up  to  1897  there. were  published  16  vols.),  the  lead  in  which  was  taken 
by  Ascoli  and  G.  Fkchta  (d.  1892),  who,  tcwcthcr  with  the  Dalmatian 
Adolf  Mussafia  (d.  1906),  may  be  looked  upon  as  the  founders  of 
the  study  of  Italian  dialects,  and  who  have  applied  to  their  writings 
a  rigidly  methodical  procedure  and  a  histoncal  and  comparative 
standard,  which  have  borne  the  best  fruit.    For  historical  studies 
dealing  specially  with  the  literary  language,  Nannucci,  with  his 
good  judgment  and  breadth  of  view,  led  the  way:    we  need  only' 
mention  here  his  Analisi  critica  dei  verbi  italiani  (Florence,  1 844). 
But  the  new  method  was  to  show  how  much  more  it  was  to  and 
did  effect.    When  this  movement  on  the  part  of  the  scholars  men- 
tioned above  became  known,  other  enthusiasts  soon  joined  them, 
and  the  Arch,  gUUelogico  developed  into  a  school,  which  began  to 
produce  many  prominent  works  on  language  [among  the  first  in 
order  of  date  and  merit  may  be  mentions     Git  Allotropi  italiani," 
by  U.  A.  Canelk)  (1887),  Areh.  gfctt.  iii.  38W19;    and  Le  Origini 
delta  lingua  poeUca  italiana,  by  N.  Caix  (d.  l88a),  (Fkirence,  1880)], 
and  studies  on  the  dialects.     We  shall  here  enumerate  those  of 
them  which  appear  for  one  reason  or  another  to  have  been  the  most 
notable.    But,  so  far  as  works  of  a  more  general  nature  are  con- 
cerned, wc  should  first  state  that  there  have  been  other  theories  as 
to  the  classification  of  the  Italian  dialects  (see  also  above  the  various 
notes  on  B.  I.  a  and  C.  2)  put  forward  by  W.  Meyer-LQbke  (Ein- 
Juhrung  in  das  Sludtum  der  romaniuken  Sprackwissensckaft,  Heidel- 
berg, 1901 :  pp.  21-22),  and  M.  Bartoli  (Altitalienische  Ckrestomathiet 
von  P.  Savj'Lopes  und  M.  Bartoli,  Strassburg,  IQ03.  pp.  I7X  et  seq. 
193  et  scq.,  and  the  table  at  the  end  of  the  volume).    W.  Meyer- 
Lubke  afterwards  filled  in  details  of  the  system  which  he  had  sketched 
in  Grdber's  Crundrits  der  romanischen  PkUologiet  i-i  and  ed.  (190^). 
pp.  696  ct  scq.    And  from  the  same  author  comes  that  masteiiy 
work,  the  Itatienisehe  Crammalih  (Leipzig,  1890),  where  the  language 
and  its  dialects  are  set  out  in  one  organic  whole,  just  as  they  are 
placed  together  in  the  concise  chapter  devoted  to  Italian  in  the 
above>mentioned  Crundriss  (pp.  637  et  scq.).    We  will  now  eive  the 
list,  from  which  we  omit,  however,  the  works  quoted  incidentally 
throughout  the  text:      B.  t  a:     Parodi,  Arch,  glotL  xiv.  1  sqq., 
XV.  I  sqq.,  xvi.  103  sqq.  333  sqq.;    Poesie  in  dial,  tabbiese  del  see. 
X  VII.  iliuslraie  da  £.  C.  Parodi  (Speaia.  1904) ;  Schiidel.  Die  Mundart 
wn  Ormea  (Halk;,  I903);     Parodi,  Slvdi  romanti,  fascic.  v.;     b: 
Cbcomino,  Arch.  gMt.  xv.  401  sqq.;    Toppino,  ib.  xvi.  517  sqq.; 
Flcchu,  ib.  xiv.  ill  ^Q-:     Nig^A*  Miscal.  Ascoli  (Turin,  l^l)i 
247  aqq.;    Renicr,  H  Caindo  (Turin,  1896);    Salviont,  Eendtamti 
jUituto  tombardo,  s.  ii.,  vol.  xxxviL  ua,  sqq.;  c:  Salvioni,  Fonetica 
del  dialttto  di  Milano  (Turin,  1884;^   Sttdi  di  filol.  romanta,  viii. 
1  s5)q.:   Arch,  glott.  tx.  188  sqq.  xiii.  355  sqq.;    Rendic,  1st.  lamb. 
s.  ii.,  vol.  XXXV.  905 sqq.;    xxxix.  477    sqq.;     505    sqq.    569   sqq. 
603  sqq.,  xl.  719  aaci.;     BoUetiino  storice  dma  Soiztera  italiana, 
xvii.  and  xviii.;     Michael,  Der  Diclekl  des  Poschiavotals  (Halle, 
I9<>5):     V.    Ettmayer.   Bergamaskische  Atpenmundarten   (Leipzig, 
1903):    Romaniscke  Forschungen,  xiii.  321  sqq.;       d:     Mussafia, 
DanUUung  der  romagnoliuhen  Mundart  (Vienna,  1871):   Gaudenai, 
/  5Mofii  ecc.  dMa  citlH  di  Bclorna  (Turin,  1889):    Ungarrlli,  Vocab. 
del  dtal.  bUogn.  cm  una  introduMione  di  A.  Trauwei  sulta  fonetica  e 


Piagix)lt*  Poaelkaparminana  fTurin,  1904);  Restori,  NoUfoneHcha 
sui  parlari  deW  aUa  valli  di  Macra  (Leghorn,  1892);    Gona,  Zrtt- 


Wagner,  LauUehre  der  sUdsardischen  Idundarten  (Malle  a.  S.,  i9o;[) ; 
Campus,  Fonetica  dd  dialetto  logudorese  (Turin,  1901);  Guameno, 
Arch.  ^otL  xiiL  135  sqq..  xiv,  131  sqq.,  385  sqq.  C.  I :  Rossi,  Le 
Lettere  di  Messer  Andrea  Calmo  (Tunn,  1888);  Wendriner,  Die 
paduanische  Mundart  bet  Ruaanto  (Breslau,  1889);  Le  Rime  di 
Bariolomeo  Caoassico  notaio  bellunese  delta  prima  metH  del  sec.  xri. 
con  itlustroM.  •  iMie  di  v.  Cian,  e  con  iUustroMumi  linnistiche  e  lessico 
a  cura  di  C,  Sahioni  (3  vols.,  Bologna,  1 893-1894);  Gartner, 
Zeitschr.  fOr  roman.  PhiUd,  xvi.  183  sqq.,  306  sqq.;  Salvioni.  Arch, 
glotl.  xvi.  245  sqq.;  Vidossich,  Siudt  sufdialeUo  triesUno  (Triest, 
i^i);   Zeitschr,  fUr  rom.  Phil,  xxvii.  74^  sqq.;   Ascoli,  Arch.  gHott. 

XIV.  ias  ■qq*:  Schneller,  Die  romanischen  Volhsmundarten  in 
Sadtirof^l  (Uera,  1870);  von  Slop,  Die  tridentinische  Mundart 
(Klagenfurt,  1888):  Ive,  /  DialeUi  ladino^oeneti  deW  Istria  (Strass* 
burg,  IQOO).  C  a:  Guamerio,  Arch.  g^olL  nil.  135  sqq.,  xiv.  131 
SQ<1-*  385  sqq.  C  3  a:  Wentrup-Pitr6,  in  Pitr6,  Fiabe,  noodle  a 
rauonti  popolari  sictliani,  voL  L,  pp.  cxviii.  iqq.;.  Schnewans, 
Laute  iindLautenhoichdung  des  siciL  Dialehtes  (Strassburg,  1888); 
De  Gregorio,  Saggio  difonetua  sieiliana  (Palermo,  1890) ;  Pirandello, 
Laute  und  Lautentwickelung  der  Mundart  von  Cirgenti  (Halle,  1891); 
Cremona,  Fonetica  del  CaUagironeso  (Acircale,  x8oO;  Santangelo, 
Arch.  glotL  xvi.  479  sqq.;  La  Rosa,  Sagn  di  morfitogia  sicilianot  1. 
Sostantioi  (Noto,  1901);  Salvioni,  Renaic:  1st.  hmb.  s.  ii.,  vol.  xl. 
1046  sqq.,  1106  sqq.,  X145  sqq.;  b:  Scerbo,  Sui  dialetto  calabro 
(Florence,  1886);  Accatuti's,  Vocabolario  del  dial,  calabreu  (Cas- 
trovillari,  1895);  Gentili,  Fonetica  del  dialetto  cosentino  (Milan,  1897); 
Wcntrup,  Beitrdge  sur  Kenntniss  der  neapolitaniuhen  Mundart 
(Wittenberg,  1855);  Subak,  Die  Konjugation  tm  Neapdilanischen 
(Vienna,  1897) ;  Morosi,  ilrcA.  ftotf.  iv.  117  sqq.;  De  Noto,  i4^^iiii/i 
di  fonetica  sui  dial,  di  Taranto  (Trani,  1897) ;  Subak,  Das  Zettwort 
in  der  Mundart  von  Tarent  (BrQnn,  1897);  Panarco,  Fonetica  del 
dial,  di  Magtie  <r  Otranto  (Milan,  loot);  Nitti  di  Vito,  //  Dial,  di 
Bari,  psut  I,  "  Vocalismo  roodemo  ''^ (Milan,  1896);  Abbatcscianni, 
Fonologia  dd  dial,  barest  (Avellino,  1806);    Zingarelli,  Arch,  glctt. 

XV.  83  sqq.,  226  sqq.;  Ziccardi,  5/M<f»  ^lattologicit  tv.  171  sqq.; 
D*  Ovidio,  Arch.  gloU.  iv.  145  sqq.,  403  sqq.;  Finamore,  Vocabolario 
deW  Mso  abruaese  (and  ed..  Citti  dt  C!astello.  1893);  RoUin,  Mittei- 
lung  XIV.  der  GeseUschaJt  tur  Fdrderung  deutscher  Wissenschaftt 
Kunst  und  Literatur  in  Bdhmen  (Prague,  1901);  De  Lollis,  Arch, 
dott.  xii.  I  sqq.,  X87  sqq.;  Miscdt.  Asedi^  375  sqq.;  Savmi,  La 
Crammatica  e  u  lessico  del  dial,  teramano  (Turin,  1 88x).  C.  4 :  Merlo^ 
Zeitschr.  f.  rowuxn.  Phil.,  xxx.  it  sqq.,  438  sqq.,  xxxi.  157  sqq.; 
E.  Monaci  (notes  on  old  Roman),  Rtnaic.  dei  Lineeit  Feb.  aist,  1892, 


dial,  perugino  (Milan.  18951;  Bianchi,  //  Dialetto  e  la  etnografia  di 
Cittd,  di  Castdlo  (Citt&  di  Castcllo,  1888);  Neumann-bpellart, 
Zeitschrift  fUr  roman.  Phil,  xxviii.  273  sqq.,  450  sqq.;  Weitere 
Beitrdge  tur  Charakieristih  des  Dialehtes  der  Marche  (Halle  a.  S., 
1907)1  Crodoni,  ^udi  di  fil.  rom.,  ix.  617  sqq.;  Studi  romansit 
fasc.  3*,  113  saq.,  //  Dial,  di  Arcevia  (Rome,  1906);  Lindsstrom, 
5fjMf«  r<mui)ui,  lasc.  5*,  2^7  aqq.;  Crocioni,  t6.  27  sqq.  D.:  Parodi. 
Romania^  xviii.;  Scnwenkie,  De  dialecto  quae  carminunu  Popularibus 
tuscanicis  a  Tigrio  ediiis  continetur  (Leipzig,  1872^;  Pleri.  Arch. 
glotL  xii.  107  sqq.,  lai  sqq.,  161  aqq**  MtsedL  Caix-CandlOt  303 
sqq..  Note  sui  dialetto  aretino  (Pisa,  1886);  Zeitschr.  f&r  rom. 
PhiM.  xxviii.  161  >qq*;  Salvioni,  Arch.  glotL  xvi.  393  sqq.;  Hirsch. 
Zeitschrift  f.  rom.  Pktld.  tx.  ^13  sqq.i  x.  ^  sqq.,  411  sqq.  For  re- 
searches on  the  etymology  01  all  tne  Italian  dialects,  but  chiefly  of 
those  of  Northern  Italy,  the  Beitrag  xur  Kunde  der  norditalienischen 
Mundarten  im  X  V,  Jahrhundert  of  Ad.  Mussafia  (Vienna,  1873)  and 
the  Pastille  etimdogiche  of  Giov.  Flechia  (^Arch.  glotl.  ii.,  iii.)^  are  of 
the  greatest  importance.  Biondclli's  book  is  of  no  small  service  also 
for  the  numerous  translations  which  it  contains  of  the  Prodigal 
Son  Into  Lombard,  Piedmontese  and  Emiltan  dialects.  A  dialogue 
translated  into  the  vernaculars  of  all  pacts  of  Italy  will  be  foundf  in 
Zuccagni  Orlandini's  Rauolta  di  dialetti  ilaliant  con  illustraaioni 
etnologiche  (Florence,  1864).  And  every  dialectal  division  is  abund- 
antly represented  in  a  series  of  versions  of  a  short  novel  of  Boc- 
caccio, which  Papanti  has  published  under  the  title  /  Parlari 
italiani  in  Cerlaldo,  &c  (Leghorn.  1875). 

(A  very  valuable  and  rich  collection  of  dialectal  essays  on  the 
most  ancient  documents  for  all  parts  of  Italy  is  to  be  found  in  the 
Crestomasia  italiana  dei  primi  secdi  of  E.  Monaci  (Citt&  di  Castcllo, 
1889-1897):  see  also  in  the  Altitalienische  Chrestomathie  of  P.  Savj- 
Lopex  and  M.  Bartoli  (Strassburgi  1903).]         (G.  I.  A.;  C.  S.*) 

ITALIAN  UTERATURB.  i.  Ongtni.— One  characteristic  fact 
distinguishes  the  Italy  of  the  middle  ages  with  regard  to  its  in- 
tellectual conditions — the  tenacity  with  which  the  Latin  tradition 
dung  to  life  (see  Latim).    At  the  end  of  the  5th  centuiy  the 
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nortliem  conqueron  invaded  Italy.  The  Roman  worid  atunbled 
to  pieces.  A  new  kingdom  arose  at  Ravenna  under  Tlieodoric, 
and  there  Ifuming  was  not  extinguished.  The  liberd  arts 
flourished,  the  veiy  Gothic  kings  surrounded  themselves  with 
masters  of  rhetoric  and  of  grammar.  The  names  of  Caasaodoras, 
of  Boetius,  ci  Symmachus,  are  enou^  to  show  how  Latin  thought 
maintained  its  power  amidst  the  political  effacement  <rf  the 
Roman  ensure.  And  this  thou^t  held  its  ground  throughout 
the  subsequent  ages  and  events.  Thus,  while  elsewhere  all 
culture  had  died  out,  there  still  remained  in  Italy  some  schook 
of  laymen,'  and  some  really  extraordinary  men  were  educated 
in  them,  such  as  Ennodius,  a  poet  more  pagan  than  Christian, 
Arator,  Fort'unatus,  Venantius  Jovaimidus,  Felix  the  gram- 
marian, Peter  of  P^,  Paulinus  of  Aquileia  and  many  others, 
in  an  of  whom  we  notice  a  contrast  between  the  barbarous  age 
they  lived  in  and  their  aspiration  towards  a  culture  that  should 
reunite  them  to  the  rla!Wica!  literature  of  Rome.  The  Italians 
never  had  much  love  for  theological  studies,  and  those  who  were 
addicted  to  them  preferred  Paris  to  Italy.  It  was  something 
more  practical,  more  positive,  that  bad  attraction  for  the  Italians, 
and  especially  the  study  of  Roman  law.  This  zeal  for  the  study 
of  jurisprudence  furthered  the  establishment  oi  the  medieval 
universidcs  oi  Bologna,  Padua,  Vicenza,  Naples,  Salerno,  Modena 
and  Parma;  and  these,  in  their  turn,  l^lped  to  spread  culture, 
and  to  prepare  the  ground  in  which  the  new  vernacular  literature, 
was  afterwards  to  be  developed.     The  tenacity  of  riassiral 


traditions,  the  affection  for  the  memories  of  Rome,  the  pre- 
occupation with  political  interests,  particulariy  shown  in  the 
wars  of  the  Lombard  communes  against  the  empire  of  the 
Hobenstaufens,  a  spirit  more  naturally  inclined  to  practice 
than  to  theoiy--aIl  this  had  a  powerful  influence  on  the  fate  of 
Italian  literature.  Italy  was  wanting  in  that  combination  of 
conditions  from  which  Uw  qwntaneous  life  of  a  people  springs. 
This  was  chiefly  owing  to  the  fact  that  the  history  of  the  Italians 
never  nnderwent  interruption, — no  foreign  nation  having  come 


in  to  change  them  and  rnake  them  young  again.  That  childlike 
state  of  mind  and  heart,  which  in  other  Latin  races,  a^  well  as 
in  the  Germanic,  was  such  a  deep  source  of  poetic  inspiration, 
was  almost  utterly  wanting  in  the  Italians,  who  were  always 
much  drawn  to  history  and  very  little  to  luiture;  so,  whUe 
legends,  tales,  epic  poems,  satires,  were  appearing  and  spreading 
on  all  sides,  Italy  was  either  quite  a  stranger  to  this  movement 
or  took  a  peculiar  part  in  it.  We  know,  for  example,  what  the 
Trojan  traditions  were  in  the  middle  ages;  and  we  should  have 
thought  that  in  Italy — in  the  country  of  Rome,  retaining  the 
memory  of  Aeneas  and  Virgil — they  would  have  been  specially 
devdoped,  for  it  was  from  Virgil  that  the  medieval  sympathy 
for  the  conquered  of  Troy  was  derived.  In  fact,  however,  it 
was  not  so.  A  strange  book  made  its  af^iearance  in  Europe, 
no  one  quite  knows  when,  the  HisUfria  de  excidio  Trcjae,  which 
purported  to  have  been  written  by  a  certain  Dares  the  Phrygian, 
an  eye-witness  of  the  Trojan  war.  In  the  middle  ages  this  book 
was  the  basis  of  many  literary  labours.  Benolt  de  Sainte-More 
composed  an  interminable  Frendi  poem  founded  on  it,  which 
afterwards  in  its  turn  became  a  source  for  other  poets  to  draw 
from,  such  as  Herbort  of  Fritzlar  and  Conrad  of  WQrzburg. 
Now  for  the  curious  phenomenon  displayed  by  Italy.  Whilst 
Benolt  de  Sainte-More  wrote  his  poem  in  French,  taking  his 
material  from  a  Latin  history,  whilst  the  two  German  writers, 
from  a  French  source,  made  an  almost  original  work  in  their  own 
language — an  Italian,  on  the  other,  band,  taking  Ben<rft  for 
his  model,  composed  in  Latin  the  Historia  destructitmis  Trajae; 
and  this  Italian  was  Guido  delle  Colonne  of  Mesuna,  one  of  the 
vernacular  poets  of  the  Sicilian  school,  who  must  accordingly 
have  known  well  how  to  use  his  own  languay.  Guido  was  an 
imitator  of  the  ProVienpals;  he  understood  French,  and  yet  wrote 
his  own  book  in  Latin,  nay,  changed  the  romance  of  the  Trouba- 
dour into  serious  history.  Much  the  same  thing  occurred  with 
the  other  great  legends.  That  of  Alexander  the  Great  (g.v.)  gave 
rise  to  many  Frendi,  German  and  Spanish  poems, — in  Italy, 

'See  Giesebrecht,  De  liUerarum  studiis  a^ud  Ilalos  primis 
AM  M€culu  (Berlin,  1845.) 


only  to  the  Latin  distidis  of  Qiialifhino  of  Azczm.  TIk 
of  Europe  was  full  of  the  legend  of  Arthur  (f j».).  The  ftiiiars 
contented  themselves  with  translating  and  with  ■****^^  the 
French  romances,  without  adding  anjrthing  of  their  own.  The 
Italian  writer  codd  neither  appropriate  the  legend  nor  cnloor  it 
with  his  own  tints.  Even  religious  legend,  so  widely  spread  a 
the  middle  ages,  and  springing  up  so  naturally  as  it  did  from  tte 
heart  of  that  society,  only  put  out  a  few  rooU  in  Italy.  Jacc^ 
di  Vora^ne,  while  collecting  his  lives  of  the  ataiotSi,  renamed 
only  an  historian,  a  man  of  learning,  almost  a  critic  who  seesied 
doubtful  about  the  things  he  related.  Italy  had  noae  of  tbcae 
books  in  iriiich  the  middle  age,  whether  in  its  ascetic  or  iis 
chivalrous  character,  is  so  strangely  depicted.  The  inteflect:^ 
life  of  Italy  showed  itself  in  an  alu^ther  special,  posii'^e. 
almost  scientific,  form,  in  the  study  of  Roman  law.  in  ihe 
chronicles  of  Farfa,  of  MarsicaiM  and  of  many  others,  in  tzacsia- 
tions  from  Aristotle,  in  the  jwecepts  of  the  school  of  Salerno,  is 
the  travels  of  Blaroo  Polo---in  short,  in  a  long  aeries  of  i^cts 
which  seem  to  detach  themsdvts  from  the  smiumKlings  of  the 
middle  age,  and  to  be  united  on  the  one  side  with  HaiBiral  Rooe 
and  on  the  other  with  the  Renaissance. 

The  necessary  consequence  of  all  this  was  tbat  the 
language  was  most  tenacious  in  Italy,  and  that  the 
of  the  new  vulgar  tcmgue  was  very  slow, — being  in  fad  _  ^ 
preceded  by  two  periods  of  Italian  litcratore  in  focc^  amti 
languages.  That  is  to  say,  there  were  many  Italians , 
who  wrote  Provengal  poems,  such  as  the  Maicbese 
Alberto  Ma  lamina  (12th  century).  Maestro  Ferrari  of 
Ferrara,  Cigala  of  Genoa,  Zorzi  of  Venice  Sotdello  of  Viirra. 
Buvarello  of  Bolo^Da,  Nicoletto  of  Turin  and  othcn,  who  sisg 
of  love  and  of  war,  who  haunted  the  courts,  or  liv<ed  in  the  cuisi 
of  the  people,  accustoming  them  to  new  sounds  and  new  har- 
monies. At  the  same  time  there  was  other  poetry  of  an  ep< 
kind,  written  in  a  mixed  language,  of  which  French  was  the  bas:^. 
but  in  which  forms  and  words  hrlnnging  to  the  Ita£an  (fiaVc^ 
were  continually  mingling.  We  find  in  it  hybrid  words  cdtibi.r^ 
a  treatment  of  sounds  according  to  the  rales  of  both  laagnsgEs.— 
French  words  with  Italian  terminal i<ws,  a  system  of  voca]ici.ii^*& 
within  the  words  approaching  the  Italo-Latin  osage,— 
something  belonging  at  once  to  both  tongues,  as  it 
attempt  at  interpenetration,  at  fusion.  Such  we 
de  Gesle,  Macaire^  the  EtUrie  en  Espapu  written  by  Nicceia  ti 
Padua,  the  Prise  de  Pampetmu  and  some  othcn.  Al  t^ 
preceded  the  af^warance  of  a  purely  Italian  fitemtnre. 

In  the  Franco-Italian  poems  there  was,  as  it  were,  a 
a  struggle  between  the  two  languages,  the  French, 
gaining  the  upper  hand.    This  supremacy    hrrawir 
gradually  less  and  less.    As  the  strug^  oootiBaed 
between  French  and  Italian,  the  former  by  <ligim  lodi 
as  the  latter  gained.    The  hybridism  recnrred,  bm  it 
pmiominated.    In  the  Bom  €  Atd»ma  and  the    JgiiiwiK*  e 
Lesengrino  the  Venetian  dialect  makes  itself  dearty  felt,  ahhnagt 
the  language  is  influenced  by  Frendi  forms.  Thus  < 
which  G.  L  Asooli  has  called  "nuste"  (mixed), 
preceded  the  a|^)earance  of  purdy  Italian  works. 

It  is  now  an  established  historical  fact  that  these 
writing  in  Italian  before  the  rjth  century.   It  was  in 
of  that  century,  and  c^xdally  from  i>so  onwards, 
that  the  new  literature  largdy  unfolded  and  dtftlumd 
itself.    This  development  was  simultaneous  in  the 
whole  peninsula,  only  there  was  adiffereoce  in  the  subfect- 
of  the  art.   In  the  north,  the  poems  of  Giamnrino  of  Vi 
Bonvedno  of  Riva  were  spedally  religioas,  and  wcr 
to  be  redted  to  the  people.    They  were  written  hi 
partaking  of  the  Milanese  and  the  Venetian;  and  in 
they  strongly  bore  the  mark  of  the  influence  of  Frestch  Karrxi  ^v 
poetry.    They  may  be  considered  as  hHonging  to  the 
kind  of  poetry,  taking  the  word,  however,  in  a  fatoad 
Perhaps  this  sort  of  composition  was  encoaragrd  hij  the  c^ 
custom  in  the  north  of  Italy  of  listening  in  the  psarra^  Mad  ca 
the  highways  to  the  songs  of  the  jongiears.    To  the 
crowds  who.  had  been  ddighted  with  the  sfcories  «l 
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t&d  who  had  Usteoed  to  the  stoiy  of  the  wickedness  of  Macaire 
and  the  misfortunes  of  Blanciftor,  another  jongleur  would  sing 
of  the  terrors  of  the  Babilonia  Infernale  and  the  blessedness  of 
the  CtrusaUmme  cdesU^  and  ihe  singers  of  religious  poetry  vied 
with  those  of  the  Chansons  de  CesU. 

In  the  south  of  Italy,  on  the  other  hand,  the  love-song  prevailed, 
of  which  we  have  an  interesting  spedmen  in  the  Contrasio 
attributed  to  CiuUo  d'Alcamo,  about  which  modern 
Italian  critics  have  much  exercised  themselves.  This 
"  contrasto  "  (dispute)  between  a  man  and  a  woman 
in  Sldlian  dialect  certainly  must  not  be  considered  as  the  most 
ancient  or  as  the  only  southern  poem  of  a  popular  kind.  It 
belongs  without  doubt  to  the  time  of  the  emperor  Frederick  II., 
and  is  important  as  a  proof  that  there  existed  a  popular  poetry 
independent  of  literary  poetry.  The  Contrasto  of  CiuUo  d'Alcamo 
is  the  most  remarkable  relic  of  a  kind  of  poetry  that  has  perished 
or  which  perhaps  was  smothered  by  the  ancient  Sicilian  literature. 
Its  distinguishing  point  was  its  possessing  all  the  opposite 
qualities  to  the  poetry  of  the  rhymers  of  what  we  shall  call  the 
Sicilian  schooL  Vigorous  in  the  expression  of  feelings,  it  seeini 
to  come  from  a  real  sentiment.  The  conceits,  which  are  some- 
times most  bold  and  very  coaise,  show  that  it  proceeded  from 
the  lowest  grades  of  society.  Everything  is  original  in  Ciullo*s 
Contrasto,  Conventionality  has  no  place  in  it.  It  is  marked 
by  the  sensuality  characteristic  of  the  people  of  the  South. 

The  reverse  of  all  this  happened  in  the  Siculo-Provengal 
school,  at  the  head  of  which  was  Frederick  II.  Imitation  was 
the  fundamental  characteristic  of  this  school,  to  which 
belonged  Enzio,  king  of  Sardinia,  Pier  delle  Vigne, 
InghiUredi,  Guido  and  Odo  delle  Colonne,  Jacopo 
d'Aquino,  Rugieri  Pugliese,  Giacoroo  da  Lentino, 
Arrigo  Testa  and  others.  These  rhymers  never  moved  a  step 
beyond  the  ideas  of  chivalry-,  they  had  no  originality;  they 
did  not  sing  of  what  they  felt  in  their  heart;  they  abhorred 
the  true  and  the  real.  They  only  aimed  at  copying  as  closely 
as  they  could  the  poetry  of  the  Provencal  troubadours.'  The 
art  of  the  Siculo-Pioven^  school  was  bom  decrepit,  and  there 
were  many  reasons  for  this — first,  because  the  chivalrous  spirit, 
from  which  the  poetry  of  the  troubadours  was  derived,  was  now 
old  and  on  its  death-bed;  next,  because  the  Provencal  art  itself, 
which  the  Sicilians  took  as  their  model,  was  in  its  decadence. 
It  may  seem  strange,  but  it  is  true,  that  when  the  emperor 
Frederick  II.,  a  philMopher,  a  statesman,  a  very  original  legislator, 
took  to  writing  poetry,  he  could  only  copy  and  amuse  himself 
with  absolute  puerilities.  His  art,  like  that  of  all  the  other  poets 
of  his  court,  was  wholly  a>nventional,  mechanical,  affected.  It 
was  completely  wanting  in  what  constitutes  poetry — ideality, 
feeling,  sentiment,  inspiration.  The  Italians  have  had  great 
disputes  among  themselves  about  the  orij^nal  form  of  the  poems 
of  the  Sicilian  school,  that  b  to  say,  whether  they  were  written 
in  Sicilian  dialect,  or  in  that  language  which  Dante  called 
"  volgare,  iUustre,  aulico,  cortigiano."  But  the  critics  of  most 
authority  hold  that  the  primitive  form  of  these  poems  was  the 
Sicilian  dialect,  modified  for  literary  purposes  with  the  help  of 
Provencal  and  Latin;  the  theory  of  the  "  lingua  iUustre  "  has 
been  almost  entirely  rejected,  since  we  cannot  say^on  what  rules 
it,  could  have  been  founded,  when  literature  was  in  its  infancy, 
trjring  its  feet,  and  lisping  its  first  words.  Hie  Sicilian  certainly, 
in  accordance  with  a  tendency  common  to  all  dialects,  in  passing 
from  the.qwken  to  the  written  form,  must  have  gained  in  dignity; 
but  this  was  not  enough  to  create  the  80<alled  "  lingua  illustfe," 
which  was  upheld  by  Perticari  and  others  on  grounds  rather 
political  than  literary. 

In  the  13th  century  a  mighty  religious  movement  took  place 
in  Italy,  of  which  the  rise  of  the  two  great  orders  of  Saint  Francis 
KwMjtmB  and  Saint  Dominic  was  at  once  the  cause  and  the 
fyrki  effect.    Around  Francis  of  Assisi  a  legend  has  grown 

up  in  which  naturally  the  imaginative  element  prevails; 
Yet  from  some  points  in  it  we  seem  to  be  able  to  infer 
that  its  hero  had  a  strong  feeling  for  nature,  and  a  heart  open 

*  See  Gaspary,  Dio  $ieSiamis€Jk  Dkhttrsduik  dot  tjlon  Jakrhmh 
dorts  CBcrtifl.  1878). 


to  the  most  lively  impressions.  Many  poems  are  attributed 
to  him.  The  legend  relates  that'  Ish,  the  eighteenth  year  of  his 
penance,  when  almost  rapt  in  ecstXSy,  he  dictated  the  Cantico 
dd  Sole,  Even  if  this  hymn  be  really  his,  it  cannot  be  considered 
as  a  poetical  work,  being  written  in  a  kind  of  prose  simply 
marked  by  assonances.  As  for  the  other  poems,  which  for  a  long 
time  were  believed  to  be  by  Saint  Francis,  their  spuriousness 
is  now  generally  recognized.  The  true  poet  who  represented 
in  all  its  strength  and  breadth  the  religious  feeling  that  had 
made  special  progress  in  Umbria  was  Jacopo  dd  Benedetti  of 
Todi,  known  as  Jaoopone.  The  story  is  that  sorrow  at  the  sudden 
death  of  his  wife  had  disordered  his  mind,  and  that,  having  sold 
all  he  possessed  and  given  it  to  the  poor,  he  covered  himself  with 
rags,  and  took  pleasure  in  being  laughed  at,  and  followed  by  a 
crowd  of  people  who  mocked  him  and  called  after  him  "  Jacopone,- 
Jacopone."  We  do  not  know  whether  this  be  true.  What  we 
do  know  is  that  a  vehement  passion  must  have  stirred  his  heart 
and  maintained  a  despotic  hold  over  him,  the  passion  of  divine 
love.  Under  its  influence  Jacopone  went  on  raving  lex  years  and 
years,  subjecting  himself  to  the  severest  sufferings,  and  giving 
vent  to  his  religious  intoxication  in  hb  poems,  lliere  is  no  art 
in  him,  there  is  not  the  slightest  indication  of  deliberate  effort; 
there  is  only  feeling,  a  feeling  that  absorbed  him,  fascinated 
him,  penetrated  him  throu^  and  through.  His  poetry  was  all 
inside  him,  and  burst  out,  not  so  much  in  >words  as  in  aghs,  in 
groans,  in  cries  that  often  seem  really  to  come  from  a  mono- 
maniac But  Jacopone  was  a  mystic,  who  from  his  hermit's 
cell  looked  out  into  the  world  and  specially  watched  the  papacy, 
scourging  with  his  words  Celestine  V.  and  Boniface  VIII.  He 
was  put  in  prison  and  laden  with  chains,  but  his  sfNrit  lifted 
itself  up  to  God,  and  that  was  enough  for  him.  The  same  feeling 
that  prompted  him  to  pour  out  in  song  ecstasies  of  divine  love, 
and  to  despise  and  trample  on  himself,  moved  him  to  reprove 
those  who  forsook  the  heavenly  road,  whether  they  were  popes, 
prelates  or  monks.  In  Jacopone  there  was  a  strong  originality, 
and  in  the  period  of  the  origins  of  Italian  Jiterature  he  was  one 
of  the  nx»t  characteristic  writers. 

The  religious  movement  in  Umbria  was  followed  by  another 
literary  phenomenon,  that  of  the  religious  drama.  In  1358  an 
old  hermit,  Raniero  Fasani,  leaving  the  cavern  in 
which  he  had  lived  for  many  years,  suddenly  appeared 
at  Pehtgia.  These  were  very  sad  times  for  Italy.  The 
quarrels  in  the  cities,  the  factions  of  the  Ghibellines  and 
the  Guelphs,  the  interdicts  and  excommunications  issued  by 
the  popes,  the  reprisals  of  the  imperial  party,  the  cruelty  and 
tyranny  of  the  nobles,  the  plagues  and  famines,  kept  the  people 
in  constant  a^tation,  and  spread  abroad  mysterious  fears. 
The  commotion  was  increased  in  Perugia  by  Fasani,  who  repre- 
sented himself  as  sent  by  God  to  disclose  mysterious  visions, 
and  to  announce  to  the  world  terrible  visitations.  Under  the 
influence  of  fear  there  were  formed  "  Compagnie  di  Disdplinanti," 
who,  for  a  penance,  scourged  themselves  till  they  drew  blood,  and 
sang  "Laudi"  in  dialogue  in  their  confraternities.  These 
"Laudi,"  dosely  connected  with  the  liturgy,  were  the  first 
example  of  the  drama  in  the  vulgar  tongue  of  Italy.  They 
were  written  in  the  Umbrian  dialect,  in  verses  of  eight  syllables, 
and  of  courK  they  have  not  any  artistic  value.  Their  develop- 
ment, however,  was  rapid.  As  early  as  the  end  of  the  same 
X3th  century  we  have  the  Deootioni  del  Giovedi  t  VenenU  Simto, 
which  have  some  dramatic  elements  in  them,  thou^  they  are 
still  connected  with  the  liturgical  oflice.  Then  we  have  the 
representation  di  un  Monaco  eke  andd  al  senino  di  Dio  ("  of  a 
monk  who  entered  the  service  of  God  ").  in  which  there  is  already 
an  approach  to  the  definite  form  which  this  kind  of  Bterary 
work  assumed  in  the  following  centuries. 

In  the  X3th  century  Tuscany  was  pecuh'arly  circumstanced 
both  as  re^irds  its  literary  condition  and  its  pditical  life.  The 
Tuscans  spoke  a  dialect  which  most  dosely  resembled 
the  mother-tongue,  Latin — one  which  afterwards 
became  almost  exclusively  the  language  of  literature, 
and  which  was  already  regarded  at  the  end  of  the  13th  century 
as  iufjwasing  the  others;  "Lingua  Tusca  magb  apta  est  ad 
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Etomm  sive  Utentunun  ":  thus  writes  Antonio  da  Tempo  of 
Padua,  bom  about  X275.  Being  very  little  or  not  at  all  affected 
by  the  Gcnnanic  invasion,  Tuscany  was  never  subjected  to  the 
feudal  systenu  It  had  fierce  internal  strugg^,  but  they  did 
not  weaken  its  life;  on  the  contrary,  they  rather  gave  it  fresh 
vigour  and  strengthened  it,  and  (especially  after  the  final  fall 
of  the  Hohenstaufens  at  the  battle  of  Benevcnto  in  1266)  made 
it  the  first  province  of  Italy.  From  1266  onwards  Florence 
was  in  a  position  to  begin  that  movement  of  political  reform 
which  in  1282  resulted  in  the  appointment  of  the  Priori  delle 
Arti,  and  the  establishment  of  the  Arti  Minori.  This  was  after- 
wards copied  by  Siena  with  the  Magistrate  dei  Nove,  by  Lucca, 
by  Pistoia,  and  by  otha  Guelph  dtics  in  Tuscany  with  similar 
popular  institutions.  In  this  way  the  g^ds  had  taken  the  govern- 
ment into  their  hands,  and  it  was  a  time  of  both  social  and  political 
prosperity.  It  was  no  wonder  that  literature  also  rose  to  an 
unlooked-for  height.  In  Tuscany,  too,  there  was  some  popular 
love  poetry;  there  was  a  schoi^  of  imitators  of  the  Sicilians, 
their  chief  being  Dante  of  Majano;  6ut  its  literary  originality 
took  another  line — that  of  humorous  and  satirical  poetry. 
The  entirely  democratic  form  of  government  created  a  style  of 
poetry  which  stood  in  the  strongest  antithesis  to  the  medieval 
mystic  and  chivalrous  style.  Devout  invocation  of  God  or  of  a 
lady  came  from  the  cloister  and  the  castle;  in  the  streets  of  the 
dties  everything  that  had  gone  before  was  treated  with  ridicule 
or  biting  sarcasm.  Folgore  of  San  Gimignano  laughs  when  in 
his  sonnets  he  tells  a  party  of  Sienese  youths  what  are  the 
occupations  of  every  month  in  the  year,  or  when  he  teaches  a 
party  of  Florentine  lads  the  pleasures  of  every  day  in  the  week. 
Ceoe  della  Chitarra  laughs  when  he  parodies  Folgore's  sonnets. 
The  sonnets  of  Rustico  di  Filippo  are  half  fun  and  half  satire; 
laughing  and  crying,  joking  and  satire,  are  all  to  be  found  in 
Cecco  Angiolieri  of  Siena,  the  oldest  "  humorist "  we  know,  a 
far-o£f  precursor  of  Rabelais,  of  Montaigne,  of  Jean  Paul  Richter, 
of  Sydney  Smith.  But  another  kind  of  poetry  also  began  in 
Tuscany.  Guittone  d'Arezaso  made  art  quit  chivalrous  for 
national  motives,  Provencal  forms  fot  Latin.  He  attempted 
political  poetry,  and,  although  his  work  b  full  of  the  strangest 
obscurities,  he  prepared  the  way  for  the  Bolognese  school.  In 
the  X3th  century  Bologna  was  the  city  of  science,  and  philo- 
sophical poetry  appeared  there.  Guido  Guinicelli  was  the 
poet  after  the  new  fashion  oi  the  arL  In  him  the  ideas  of  chivalry 
are  changed  and  enlarged;  he  sings  of  love  and,  together  with  it, 
ci  the  nobility  of  the  mind.  The  reigning  thought  in  Guimcelli*s 
Caiaom  is  nothing  external  to  his  own  subjectivity.  His  q)ccu- 
lative  mind,  accustomed  to  wandering  in  the  field  of  philosophy, 
transfuses  its  lucubrations  into  his  art.  GuiniccUi's  poetry 
has  some  of  the  faults  of  the  school  of  Guittone  d'Arezzo:  he 
reasons  too  much;  he  is  wanting  in  imagination;  his  poetry 
is  a  product  of  the  intellect  rather  than  of  the  fancy  and  the 
heart.  Nevertheless  he  marks  a  great  development  in  the 
history  of  Italian  art,  eqiecially  because  of  his  dose  connexion 
with  Dante's  lyric  poetry. 

But  before  we  come  to  Dante,  certain  other  facts,  not,  however, 
unconnected  with  his  history,  must  .be  noticed.  In  the  i3lh 
century,  there  were  several  poems  in  the  allegorical 
style.  One  of  these  is  by  Brunetto  Latini,  who,  it 
is  well  known,  was  attached  by  ties  of  strong  affection 
to  Alighieri.  His  TesoreUo  is  a  short  poem,  in  seven- 
syllable  verses,  rhyming  in  couplets,  in  which  the  author  professes 
to  be  lost  in  a  wilderness  and  to  meet  with  a  lady,  who  is  Nature, 
from  whom  he  receives  much  instruction.  We  see  here  the  vision, 
the  allegory,  the  instruction  with  a  moral  object — three  elements 
which  we  shall  find  again  in  the  Divina  Commedia,  Francesco 
da  Barberino,  a  learned  lawyer  who  was  secretary  to  bishops, 
a  judge,  a  notary,  wrote  two  b'ttle  allegorical  poems — the 
DocumetUi  d*  amore  and  Dd  reggimetUo  e  dei  coslumi  ddle 
donne.  Like  the  TesoreUo,  these  poems  are  of  no  value  as  works 
of  art,  but  are,  on  the  other  hand,,  of  importance  in  the  history 
of  manners.  A  fourth  allegorical  work  was  the  Inldiigensa, 
by  some  attributed  to  Dino  Compagni,  but  probably  not  his, 
and  only  a  version  of  French  poems. 
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While  the  production  of  ItaKan  poetry  ia  the  ijtli 
was  abundant  and  varioi,  that  of  prose  was  scanty, 
specimen  dates  from  1231,  and  consists  of  short 
notices  of  entries  and  expenses  by  Mattasaia  (fi 
Spindlo  dd  Lambertini  of  Siena.  In  1253  and  1260 
there  are  some  commexdal  letters  of  other  Sienese. 
But  there  b  no  sign  of  literary  prose.  Before  wc  cone  to  ar^. 
we  meet  with  a  phenomemm  like  that  we  noticed  in  rtgari  t> 
poetry.  Here  again  we  find  a  period  of  Itabaa  fiteratniv  :=. 
French.  Halfway  on  in  the  century  a  certain  Aldobncdo  :c 
Aldobrandino  (it  b  not  known  whether  he  was  of  Flotnce  *:z 
of  Siena)  wrote  a  book  for  Beatrice  (rf  Savoy  cooalcss  of  Prove  r^c. 
called  Le  Ripme  du  corps.  In  1267  Martino  da  Caaale  wr-tr 
in  the  Same  "  langne  d'oO  "  a  chronick  of  V'enioe.  Rnsticfaiv'-  A 
Pisa,  who  was  for  a  long  whfle  at  the  oomt  of  Edward  L  <.« 
England,  composed  many  chivalrous  romances,  derived  tr.n 
the  Arthurian  cyde,  and  subsequently  wrote  the  travels  of  Mitt  -> 
Polo,  which  may  perhaps  have  been  dictated  bj  the  giui 
traveller  himself.  And  finally  Bmoetto  Latini  wrote  has  Tesj^f 
in  French. 

Next  in  order  to  the  wi^nal  compositions  in  the  laafoe  d  .  2 
come  the  translations  or  adaptations  from  the  sasK.  Therv 
are  some  moral  narratives  taken  from  irUgioas  kcends;  a 
romance  of  Julius  Caesar;  some  short  histacics  of  andert 
knights;  the  Tamda  rolonda;  translations  of  the  Vieggi  d 
Marco  Polo  and  of  thcTesoro  of  LatinL  At  the  same  time  thEr? 
appeared  translations  from  Latin  of  moral  and  ascetic  «cr»^. 
of  hbtorics  and  of  treatises  on  rhetoric  and  oeatai^.  Up  i> 
very  recent  times  it  was  still  possible  to  reckon  as  tlsc  crs: 
andcnt  works  in  Italian  prose  the  Cronaea  of  Matteo  SFr:z:i:r> 
da  Giovenazxo,  and  the  Cronaca  of  Ricordano  Malespiaa.  B^ 
now  both  of  them  have  been  shown  to  be  forgesks  of  a  rr:^ 
later  time.  Therefore  the  ddest  prose  writing  is  a  adesi:^ 
book — the  Compositione  dei  momdo  by  Ristoro  d" 
lived  about  the  middle  of  the  13th  century, 
copious  treatise  on  astronomy  and  geograp 
superior  to  the  other  writers  of  the  time  00  tbese  w*^ 
because  he  seems  to  have  been  a  cardul  observer  of 
phenomena,  and  consequently  many  of  the  thiq^  be 
were  the  result  tA  hb  personal  investigaticaiL  There 
another  short  treatise,  Dt  regimime  rtctoris,  bj  Fra 
a  Minorite  friar  of  Venice,  who  was  probably  bishop  of 
and  who  also  wrote  a  Latin  chronicle.  His  treatise  stands  := 
close  relation  to  that  of  Egidio  Cc^nna,  iV  r«gii 
It  is  written  in  the  Venetian  dialect. 

The  X3th  century  was  very  rich  in  tales.  There  is  a 
called  the  CetUo  NovelU  anticket  which  rr>T>^«n^  stones 
from  Oriental,  Greek  and  Trojan  traditions,  froen  ■*»«-s-t*  %rA 
medieval  hbtory,  from  the  legends  oi  Brittany,  Ihuwmt^  a->i 
Italy,  and  from  the  Bible,  from  the  local  traditioB  of  lu^  as 
well  as  from  hbtories  of  ammals  and  old  mythology.  Thb  i«c<k 
has  a  dbtant  resemblance  to  the  Spanish  coUectioB  kaowa  £5 
El  Conde  Lucanor.  The  peculiarity  of  the  Italian  book  b  the 
the  stories  are  very  short,  and  that  they  seem  to  be  mere  ooil  rs 
to  be  filled  in  by  the  narrator  as  he  ^^bes  along.  Other  p*-^^ 
novels  were  inserted  by  Francesco  Barberino  in  his  wort,  I-i 
reggimetUo  e  dei  costumi  deUe  donne ^  but  they  are  of  msch  e^ 
importance  than  the  others.  On  the  whole  the  Ita&aji'9c-r» 
of  the  13th  century  haVe  littfe  originality,  and  are  o^  a  11  .r* 
reflection  of  the  very  rich  legendary  literature  of  France.  Srr ' 
attention  should  be  paid  to  the  Lettert  of  Fra  Guittooe  d\Art=:i 
who  wrote  many  poems  and  also  some  letters  in  prose,  the  sc^y  -*j 
of  which  are  moral  and  rdigious.  Love  of  antiqaty,  o^  :*% 
traditions  of  Rome  and  of  its  language,  was  so  Strong  in  Cai:^  sc 
that  he  tried  to  write  Italian  in  a  Ijktm  style,  and  it  taoaed  «.4d 
obscure,  involved  and  ahogethcr  barbarous.  He  took  b  b^ 
SF>ecial  modd  Seneca,  and  hence  hb  prose  a^ww^H  a  boEsittEC*: 
style,  which,  according  to  hb  views,  was  very  artistic,  ha  «^ :? 
in  fact  was  alien  to  thci  true  spirit  of  art.  and  resalted  ia  .i£ 
extravagant  and  grotesque. 

2.  The  Spontaneous  Detehpment  ef  ttoliam  Ut^clmt. — 1m   ?" 
yeac  12S2,  the  year  in  whidi  the  new 
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of  the  "  Alt!  minor!  **  was  completed,  a  period  of  literature 
hcgui  that  does  not  belong  to  the  age  of  first  begin- 
nings, but  to  that  of  development.  With  the  school 
of  Lapo  Gianni,  of  Guido  Cavalcanti,  of  Cino  da 
^JjT'^  Fistoia  and  Dante  Alighieri,  lyric  poetry  became  ex- 
'*  clusively  Tuscan.  The  whole  novelty  and  poetic  power 

of  this  school,  which  really  was  the  beginning  of  Italian  art, 
consist  in  what  Dante  expresses  so  happily — 

"Quando 
Amore  spira,  noCo*  cd  a  quel  modo 
Ch'  ei  detta  dentroi  vo  Mgnificando**— 

that  is  to  say,  in  a  power  of  expressing  the  feelings  of  the  loul 
in  the  way  in  which  love  inspires  them,  in  an  appropriate  and 
graceful  manner,  fitting  form  to  matter,  and  by  art  fusing  one 
with  the  other.  The  Tuscan  lyric  poetry,  the  first  true  Italian 
art,  b  pre-eminent  in  this  artistic  fusion,  in  the  spontaneous 
and  at  the  same  time  deliberate  action  of  the  mind.  In  Lapo 
Gianni  the  new  style  is  not  free  from  some  admixture  of  the  old 
associations  of  the  Siculo-Provengal  school.  He  wavered  as  it 
were  between  two  manners.  The  empty  and  involved  phraseo- 
logy of  the  Sicilians  is  absent,  but  the  poet  does  not  always  rid 
himself  of  their  influence.  Sometimes,  however,  he  draws 
freely  from  his  own  heart,  and  then  the  subtleties  and  obscurities 
disappear,  and  his  verse  becomes  clear,  flowing  and  elegant. 

Guido  Cavalcanti  was  a  learned  man  with  a  high  conception 
of  his  art.  He  felt  the  value  of  it,  and  adapted  his  learning  to  it. 
Cavalcanti  was  already  a  good  deal  out  of  sympathy 
with  the  medieval  spirit;  he  reflected  deeply  on  his 
own  work,  and  from  this  reflection  he  derived  his 
poetical  conception.  His  poems  may  be  divided  into 
two  classes — those  which  portray  the  philosopher, "  il  sottilissimo 
dialettico,*'  as  Lorenxo  the  Magnificent  caJled  him,  and  those 
which  are  more  directly  the  product  of  his  poetic  nature  imbued 
with  mysticism  and  metaphysics.  To  the  first  set  belongs  the 
famous  poem  SuUa  naivra  d*amore^  which  in  fact  is  a  treatise 
on  amorous  metaphysics,  and  was  annotated  later  in  a  learned 
way  by  the  most  renowned  Platonic  philosophers  of  the  X5th 
century,  such  as  Marsilius  Ficinus  and  others.  In  other  poems 
of  Cavidcanti*s  besides  thb  we  see  a  tendency  to  subtilize  and 
to  stifle  the  poetic  imagery  under  a  dead  weight  of  philosophy. 
But  there  are  many  of  his  sonnets  in  which  the  truth  of  the 
images  and  the  elegance  and  simplicity  of  the  style  are  admirable, 
and  make  us  feel  that  we  are  in  quite  a  new  period  of  art.  This 
is  particularly  felt  in  Cavalcanti's  BaUaU^  for  in  them  he  pours 
himself  out  ingenuously  and  without  affectation,  but  with  an 
invariable  and  profound  consciousness  of  his  art.  Far  above  all 
the  others  for  the  reaUty  of  the  sorrow  and  the  love  displayed, 
for  the  melancholy  longing  expressed  for  the  distant  home,  for 
the  calm  and  solemn  yearning  of  his  heart  for  the  lady  of  his  love, 
for  a  deep  subjectivity  which  is  never  troubled  by  metaphysical 
subtleties,  is  the  ballata  composed  by  Cavalcanti  when  he  was 
banished  from  Florence  with  the  party  of  the  Bianchl  in  1300, 
and  took  refuge  at  Sarzana. 

The  third  poet  among  the  followers  of  the  new  school  was 
Cino  da  Pistoia,  of  the  family  of  the  SinibuldL  His  love  poems 
are  so  sweet,  so  mellow  and  so  musical  that  they  are 
only  surpassed  by  Dante.  The  pains  of  love  are 
described  by  him  with  Vigorous  touches;  it  is  easy 
to  see  that  they  are  not  feigned  but  real.  The  psychology  of 
love  and  of  sorrow  nearly  reaches  perfection. 

As  the  author  of  the  Vita  nuova^  the  greatest  of  all  Italian 
poets,  Dante  also  belongs  to  the  same  lyric  school.  In  the  lyrics 
of  the  Vila  nuew  (so  called  by  its  author  to  indicate 
2J22!  that  his  first  meeting  with  Beatrice  was  the  beginning 
ijit),  for  him  of  a  life  entirely  different  from  that  he  had 
hitherto  led)  there  is  a  high  idealisation  of  love.  It 
seems  as  if  there  were  in  it  nothing  earthly  or  human,  and  that 
the  poet  had  his  eyes  constantly  fixed  on  heaven  while  singing 
of  his  lady.  Everything  is  supersensual,  aerial,  heavenly,  and 
the  real  Beatrice  is  always  gradually  melting  more  and  more  into 
the  symbolical  one — passing  out  of  her  human  nature  and  into 
the  divine.    Several  of  the  lyrics  of  the  Caiucniere  deal  with  the 


theme  of  the  "  new  life  ";  but  aD  the  love  poems  do  not  refer 
to  Beatrice,  while  other  pieces  ,are  philosophical  and  bridge 
over  to  the  Contilo. 

The  work  which  made  Dante  immortal,  and  raised  him  above 
all  other  men  of  genius  in  Italy,  was  his  Divina  Commedia.  An 
allegorical  meaning  is  hidden  under  the  literal  one  of  this  great 
epic.  Dante  travelling  through  Hell,  Purgatory  and  Paradise, 
Is  a  symbol  of  mankind  aiming  at  the  double  object  of  temporal 
and  eternal  happiness.  By  the  forest  in  which  the  poet  loses 
himself  is  meant  the  civil  and  religious  confusion  of  sodety, 
deprived  of  its  two  guides,  the  emperor  and  the  pope.  The 
mountain  illimiinated  by  the  sun  is  universal  monarchy.  The 
three  beasts  axe  the  three  vices  and  the  three  powers  which 
offered  the  greatest  obstacles  to  Dante's  designs:  envy  is 
Florence,  light,  fickle  and  divided  by  the  Bianchi  and  Neri; 
pride  b  the  house  of  France;  avarice  b  the  papal  court;  Virgil 
represents  reason  and  the  empire.  Beatrice  is  the  symbol  of  the 
supernatural  aid  without  which  man  cannot  attain  the  supreme 
end,  which  b  God. 

But  the  merit  of  the  poem  does  not  lie  in  the  allegory,  which 
still  connects  it  with  medieval  literature.  What  b  new  in  it  is 
the  individual  art  of  the  poet,  the  classic  art  transfused  for  the 
first  time,  into  a  Romance  form.  Dante  b  above  all  a  great 
artbt.  Whether  he  describes  nature,  analyses  passions,  curses 
the  vices  or  sings  h3rmns  to  the  virtues,  he  b  always  wonderful 
for  the  grandeur  and  delicacy  of  hb  art.  Out  of  the  rude  medieval 
vision  he  has  made  the  greatest  work  of  art  of  modem  times. 
He  took  the  materiab  for  hb  poem  from  theokgy,  from  philo- 
sophy, from  hbtory,  from  mythology — ^but  more  especially  from 
his  own  passions,  from  hatred  and  love;  and  he  has  breathed 
the  breath  of  genius  into  all  these  materiab.  Under  the  pen  of 
the  poet,  the  dead  come  to  life  again;  they  become  men  again, 
and  speak  the  language  of  their  time,  of  their  passions.  Farinata 
degli  Uberti,  Boniface  VIIL,  Count  Ugolino,  Manfred,  Sorddlo, 
Hugh  Capet,  St  Thomas  Aquinas,  Cacdaguida,  St  Benedict,  St 
Peter,  are  all  so  many  objective  creation]^;  they  stand  before 
us  in  all  the  life  of  their  characters,  ther  feelings,  their  habits. 

Yet  thb  world  of  fancy  in  which  the  poet  mo^^s  b  not  only 
made  living  by  the  power  of  hb  genius,  but  it  b  changed  by  hb 
consciousness.  The  real  chastiser  of  the  sins,  the  rewarder  of 
the  virtues,  b  Dante  himself.  The  personal,  interest  which  he 
brings  to  bear  on  the  hbtorical  representation  of  the  three  worlds 
b  what  most  interests  us  and  stirs  us.  Dante  remakes  history 
after  his  own  passions.  Thus  the  Divina  Commedia  can  fairly 
be  called,  not  only  the  most  life-like  drama  of  the  thoughts  and 
feelings  that  moved  men  at  that  time,  but  also  the  most  clear 
and  spontaneous  reflection  of  the  individual  feelings  of  the  poet, 
from  the  indignation  of  the  citizen  and  the  exile  to  the  faith  of  the 
believer  and  the  ardour  of  the  philosopher.  The  Divina  Com- 
media fixed  and  clearly  defined  the  destiny  of  Italian  literature, 
to  give  artbtic  lustre,  and  hence  immortality,  to  all  the  forms  of 
literature  which  the  middle  ages  had  produced.  Dante  begins 
the  great  era  of  the  Renaissance. 

Two  facts  characterize  the  h'terary  life  of  Petrarch— classical 
research  and  the  new  human  feeling  introduced  into  hb  lyric 
poetry.  Nor  are  these  two  facts  separate;  rather  b  „_^^,.,- 
the  one  the  result  of  the  other.  The  Petrarch  who  ^nu*^ 
travelled  about  unearthing  the  works  of  the  great  tai^, 
Latin  writers  helps  us  to  understand  the  Petrarch  who, 
having  completely  detached  himself  from  the  middle  ages,  kved 
a  real  lady  with  a  human  love,  and  celebrated  her  in  her  life 
and  after  her  death  In  poems  full  of  studied  elegance.  Petrarch 
was  the  fiist  humanbt,  and  he  was  at  the  same  time  the  first  lyric 
poet  of  the  modem  schooL  Hb  career  was  long  and  tempestuous. 
He  lived  for  many  years  at  Avignon,  cursing  the  corruption  of 
the  papal  court;  he  travelled  through  neariy  the  whole  of 
Europe;  he  corresponded  with  emperors  and  popes;  he  was 
considered  the  first  man  of  letters  of  hb  time;  be  had  honours 
and  riches;  and  he  always  bore  about  within  him  discontent, 
melancholy  and  incapacity  for  satisfaction — three  characteibtics 
of  the  modem  man. 

Hb  Cantoniere  is  divided  into  three  parts— the  first  containing 
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the  poems  vritten  during  Laura's  lifetime,  the  second  the  poems 
written  after  her  death,  the  third  the  Trianfi.  The  one  and  only 
subject  of  these  poems  is  love;  but  the  treatment  b  full  of  variety 
in  conception,  in  imagery  and  in  sentiment,  derived  from  the 
most  varied  impressions  of  nature.  Petrarch's  love  is  real  and 
deep,  and  to  this  is  due  the  merit  of  his  lyric  verse,  which  is 
quite  different,  not  only  from  that  of  the  Proven^  troubadours 
and  of  the  Italian  poets  before  him,  but  also  from  the  lyrics 
of  Dante.  Petrarch  is  a  psychological  poet,  who  dives  down 
into  his  own  soul,  examines  all  his  feeh'ngs,  and  knows  how  to 
render  them  with  an  art  of  exquisite  sweetness.  The  lyrics  of 
Petrarch  are  no  longer  transcendental  like  Dante's,  but  on  the 
contrary  keep  entirely  within  human  limits.  In  struggles,  in 
doubts,  in  fears,  in  disappointments,  in  griefs,  in  joys,  in  fact  in 
everything,  the  poet  finds  material  for  his  poetry.  The  second 
part  of  the  Camonitre  is  the  more  passionate.  The  Trumfe 
are  inferior,  it  is  clear  that  in  them  Petrarch  tried  to  imitate 
the  Dmna  Commedia^  but  never  came  near  it.  The  Canumiae 
includes  also  a  few  political  poems — a  canzone  to  Italy,  one 
supposed  to  be  addressed  to  Cola  di  Rienzi  and  several  sonnets 
against  the  court  of  Avignon.  These  are  remarkable  for  their 
vigour  of  feeling,  and  also  for  showing  that  Petrarch  had  formed 
the  idea  of  Italianitd  better  even  than  Alighieri.  The  Italy  which 
he  wooed  was  different  from  any  conceived  by  the  men  of  the 
middle  ages,  and  in  this  also  he  was  a  precxirsor  of  modem 
times  and  of  modern  aspirations.  Petrarch  had  no  decided 
political  idea.  He  exalted  Cola  di  Rienzi,  invoked  the  emperor 
Charles  IV.,  praised  the  Visconti ;  in  fact,  his  politics  were  affected 
more  by  impressions  than  by  principles,  but  above  all  this 
reigned  constantly  the  love  of  Italy,  his  ancient  and  glorious 
country,  which  in  his  mind  is  reunited  with  Rome,  the  great 
dty  of  his  heroes  Cicero  and  Scipio. 

Boccacdo  had  the  same  enthusiastic  love  of  antiquity  and  the 
same  worship  for  the  new  Italian  literature  as  Petrarch.  He 
was  the  first,  with  the  help  of  a  Greek  bom  in  Calabria, 
to  put  together  a  Latin  translation  of  the  Iliad  and 
the  Odyssey.  His  vast  rlawiral  learning  was  shown 
specially  in  the  work  De  gtnealogia  deorum,  in  which 
he  enumerates  the  gods  according  to  genealogical  trees  con- 
stracted  on  the  authority  of  the  various  authors  who  wrote 
about  the  pagan  divinities.  This  work  marked  an  era  in  studies 
preparatory  to  the  revival  of  classical  learning.  And  at  the 
same  time  it  opened  the  way  for  the  modem  criticism,  because 
Boccacdo  in  his  researches,  and  in  his  own  judgment  was 
always  independent  of  the  authors  whom  he  most  esteemed. 
The  Genealogia  deorum  b,  as  A.  H.  Heeren  said,  an  cncydopacdia 
of  mythological  knowledge;  and  it  was  the  precursor  of  the 
great  humanistic  movement  which  was  developed  in  the  15th 
century  Boccacdo  was  also  the  first  historian  of  women  in 
his  De  darts  mtdieribus^  and  the  first  to  undertake  to  tell  the 
story  of  the  great  unfortunate  in  his  De  casibus  vtrorum 
illustrium.  He  continued  and  perfected  former  geographical 
investigations  in  his  interesting  book  De  montibus,  silvis^ 
foniibus,  lacubuStfiuminihus,  slagnis,  et  paludibus,et  de  nomitttbus 
maris,  for  which  he  made  use  of  Vibius  Sequester,  but  which 
contains  also  many  new  and  valuable  observations.  Of 
his  Italian  works  his  lyrics  do  not  come  anywhere  near  to 
the  perfection  of  Petrarch's.  His  sonnets,  mostly  about  love, 
are  quite  mediocre.  His  narrative  poetry  is  better.  Although 
now  he  can  no  longer  daim  the  distinction  long  conceded  to 
him  of  having  invented  the  octave  stanza  (which  afterwards 
became  the  metre  of  the  poems  of  Boiardo,  of  Ariosto  and  of 
Tasso),  yet  he  was  certainly  the  first  to  use  it  in  a  work  of  some 
length  and  written  with  artistic  skill,  such  as  is  his  Teseide, 
the  oldest  Italian  romantic  poem.  The  Filostraia  relates  the 
loves  of  Troiolo  and  Griseida  (Troilus  and  Cressida).  It  may  be 
that  Boccaccio  knew  the  French  poem  of  the  Trojan  war  by 
Benott  de  Sainte-More;  but  the  interest  of  the  Italian  work 
lies  in  the  analysis  of  the  passion  of  love,  which  is  treated  with 
a  masterly  hand.  The  Ninfale  fiesolano  tells  the  love  story  of 
the  nymph  Mesola  and  the  shepherd  Africo.  The  Amorosa 
Visione,  a  poem  in  triplets,  doubtless  owed  its  origin  to  the 


Diwma  Commedia,  The  Amda  is  a  mixture  of  prase  wad  poeciy, 
and  is  the  first  Italian  pastoral  romance. 

The  FUocopo  takes  the  earliest  place  among  prose  roBaaoa. 
In  it  Boccacdo  tells  in  a  labmious  style,  and  in  the  oMist  pit^ 
way,  the  loves  of  Florio  and  Biancafiore.  Prcdkably  for  ths 
work  he  drew  materials  from  a  popular«ouroe  or  from  a  Byxaatine 
romance,  which  Leonzio  Pilato  may  have  menticnied  to  hiot. 
In  the  FUocopo  there  is  a  remarkable  exuberance  in  -the  Bytho> 
logical  part,  which  damages  the  romance  as  an  artistic  vofk, 
but  which  contributes  to  the  history  of  Boccaccio's  mind.  The 
FiammeUa  is  anothv  romance,  about  the  loves  of  Bocrsfria 
and  Maria  d'Aquino,  a  suppostd  natural  daoghtcr  of  lung 
Robert,  whom  he  always  called  by  this  name  of  Flammetti. 

The  Italian  work  which  principally  made  Boccaccio  famous 
was  the  DecameroHe^  a  collecti<«  of  a  hundred  novdbk  rciaied  by 
a  party  of  men  and  women,  who  had  retired  to  a  viOa  near 
Florence  to  escape  from  the  plague  in  134S.  Novd-writi^ 
so  abundant  in  the  preceding  centuries,  e^xdally  in  Fraace. 
now  for  the  first  time  assumed  an  artistic  shape.  The  szyk  of 
Boccacdo  tends  to  the  imitation  of  Latin,  but  in  ham  prose  first 
took  the  form  of  elaborated  art.  The  rudeness  of  the  MfaUiiMx 
gives  place  to  the  careful  and  conscientious  work  of  a  mtcd 
that  has  a  feeling  for  what  is  beautiful,  that  has  studied  the 
classic  authors,  and  that  strives  to  imitate  them  as  mock  as 
possible.  Over  and  above  this,  in  the  Decamurome,  Boccacdo  is 
a  ddineator  of  character  and  an  observer  c^  passions  la  ths 
lies  his  novelty.  Much  has  been  written  about  the  sourtes  of 
the  novels  of  the  Decamerone.  Probably  Boccaccio  made  nsr 
both  of  ivritten  and  of  oral  sources.  Popular  tradition  mast 
have  furnished  him  with  the  materials  of  many  stocies,  as,  f«r 
example,  that  of  Griseida. 

Unlike  Petrarch,  who  was  always  discontented,  peeoccupied. 
wearied  with  life,  disturbed  by  disappointments,  wr  £cd 
Boccaccio  calm,  serene,  satisfied  with  himself  and  with  hb 
surroundings.  Notwithstanding  these  fundamental  differeaos 
in  their  characters,  the  two  great  authors  were  old  and  mvra 
friends.  But  thdr  affection  for  Dante  was  not  equal  Petrarch, 
who  says  that  he  saw  him  once  in  his  childhood,  did  not  pmu*t 
a  pleasant  recollection  of  him,  and  it  would  be  useless  to  decy 
that  he  was  jealous  of  his  renown.  The  Dmna  Cammtiim  was 
sent  him  by  Boccacdo,  whoi  he  was  an  old  man,  and  he  coo- 
fcssed  that  he  never  read  it.  On  the  other  hand,  Boccaooo 
felt  for  Dante  something  more  than  love — enthusiasai  He 
wrote  a  biography  of  him,  of  which  the  accuracy  is  now  unfairir 
depredated  by  some  critics,  and  he  ga\'e  public  critical  lectsres 
on  the  poem  m  Santa  Maria  del  Fiore  at  Florence. 

Fazio  degb  Ubcrti  and  Federigo  Frezzi  were  imitators  of  ibe 
Dtvina  Commedus^  but  only  m  its  external  form.  The 
wrote  the  DtUamondo,  a  long  poem,  in  which  the^ 
author  supposes  that  he  was  taken  by  the  geographer  ^^^^ 
Sobnus  into  different  parts  of  the  worid.  and  that  his  1 
guide  related  the  history  of  them.  The  legends  of 
the  rise  of  the  different  Italian  dties  have  some  importaa^x 
historically.  Frezzi,  bishop  of  hb  native  town  FoSgao.  wrote 
the  Quadriregto,  a  poem  of  the  four  kingdoms — Love,  Sa^a^^ 
the  Vices  and  the  Virtues.  This  poem  has  many  points  <y 
resemblance  with  the  Dtvina  Commedia  Frexzi  pictures  t^ 
condition  of  man  who  rises  from  a  state  of  vice  to  ooe  of  vat  je. 
and  describes  hell,  the  limbo,  purgatory  and  henvca.  Tbr 
poet  has  Pallas  for  a  companion. 

Ser  Giovanni  Fiorentino  wrote,  under  Xhe  title  of  Pa^sKt. 
a  collection  of  tales,  which  are  supposed  to  have  been  leii^ed 
by  a  monk  and  a  nun  in  the  parlour  of  the  monastery 
of  Forll.  He  dosely  imitated  Boccacdo,  and  drew 
on  Villani's  chronide  for  hb  hbtorical  stories.  Franco 
wrote  tales  too.  for  the  m(»t  part  on  subjects  takaa  froa 
Florentine  hbtory.  Hb  book  gives  a  life-like  pictore  of  Flares  irs 
sodety  at  the  end  of  the  14th  century.  The  subjects  are  atses 
always  improper;  but  it  b  evident  that  SaochMd  cottccted  i2 
these  anecdotes  in  order  to  draw  from  them  hb  own 
and  moral  reflections,  which  are  to  be  found  at  the  end  of 
story.    From  thb  point  of  view  Sacchetti's  work  oobms  aesr  to 
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the  ifonalisati&fus  of  the  middle  tgei.  A  third  novelist  was 
Giovaani  Sercambi  of  Lucca,  who  after  1374  wrote  a  book, 
in  imitation  of  Boccaccio,  about  a  party  of  people  who  were 
supposed  to  fly  from  a  plague  and  to  go  travelling  about  in 
different  Italian  dties,  stopping  here  and  there  telling  stories. 
Later,  but  important,  names  are  those  of  Massucdo  Salemitano 
(Tommaso  Guardato),  who  wrote  the  Nooellinc,  and  Antonio 
Comazzano  whose  Proverbii  became  extremely  popular. 

It  has  already  been  said  that  the  Chronicles  formerly  believed 
to  have  been  of  the  13th  century  are  now  regarded  as  forgeries 
of  later  times.  At  the  end  of  the  13th  century,  however, 
we  find  a  chronide  by  Dino  Compagni,  which,  not- 
withstanding the  unfavourable  opinion  of  it  entertained 
especially  by  some  German  writers,  is  in  all  probability 
authentic.    Little  ii  luiown  about  the  life  of  Compagni.    Noble 
by  birth,  he  was  democratic  in  feeling,  and  was  a  supporter 
of  the  new  ordinances  of  Giano  della  Bella.    As  prior  and  gon- 
falonier of  justice  he  always  had  the  public  welfare  at  heart. 
When  Charles  of  Valois,  the  nominee  of  Boniface  VIII.,  was 
expected  in  Florence,  Compagni,  foreseeing  the  evils  of  civil 
discord,  assembled  a  number  of  citizens  in  the  church  of  San 
Giovanni,  and  tried  to  quiet  their  excited  spirits.   His  chronicle 
relates  the  events  that  came  under  his  own  notice  from  1280  to 
13 1  a.   It  boirs  the  stamp  of  a  strong  subjectivity.   The  narrative 
is  constantly  personal.    It  often  rises  to  the  finest  dramatic 
style.   A  strong  patriotic  feeling  and  an  exalted  desire  for  what  is 
right  pervade  the  book.    Compagni  is  more  an  historian  than 
a  chronicler,  because  he  looks  for  the  reasons  of  events,  and 
makes  profound  reflections  on  them.   According  to  our  judgment 
he  is  one  of  the  most  important  authorities  for  that  period  of 
Florentine  history,  notwithstanding  the  not  insignificant  mistakes 
in  faa  which  are  to  be  found  in  his  writings.    On  the  contrary, 
Giovanni  ^llani,  bom  in  1300,  was  more  of  a  chronicler  than  an 
historian.    He  relates  the  events  up  to  134?'    The  journeys 
that  he  made  in  Italy  and  France,  and  the  information  thus 
acquired,  account  for  the  faa  that  his  chronicle,  called  by  him 
IstorUfiwfrJini,  comprises  events  that  occurred  all  over  Europe. 
What  specially  distinguishes  the  work  of  Villani  is  that  he  speaks 
at  length,  not  only  of  events  in  politics  and  war,  but  also  of  the 
stipends  of  public  officials,  of  the  sums  of  money  used  for  paying 
soldiers  and  for  public  festivals,  and  of  many  other  things  of 
which  the  knowledge  u  very  valuable.   With  such  an  abundance 
of  information  it  is  not  to  be  wondered  at  that  Villani's  narrative 
is  often  encumbered  with  fables  and  errors,  particubrly  when 
he  speaks  of  things  that  happened  before  his  own  time.    Maiteo 
was  the  brother  of  Giovanni  Villani,  and  continued  the  chronicle 
up  to  1363.    It  was  again  continued  by  Filippo  Villani.    Gino 
Capponi,  author  of  the  Commentari  ddV  acquisto  di  Pisa  and 
of  the  narration  of  the  Tumtdh  dei  ciompif  belonged  to  both 
the  14th  And  the  15th  centuries. 

The  Dhrina  Commedia  is  ascetic  in  its  conception,  and  in  a 
good  many  points  of  its  execution.  To  a  large  extent  similar 
is  the  genius  of  Petrarch;  yet  neither  Petrarch  nor 
Dante  could  be  classified  among  the  pure  ascetics  of 
their  time.  But  many  other  writers  come  under  this 
head.  St  Catherine  of  Siena's  mysticism  was  political.  She  was 
a  really  extraordinary  woman,  who  aspired  to  bring  back  the 
Church  of  Rome  to  evangeUcal  virtue,  and  who  has  left  a 
collection  of  letters  written  in  a  high  and  lofty  tone  to  all  kinds 
of  people,  including  popes.  She  joins  hands  on  the  one  side  with 
Jacopone  of  Todi,  on  the  other  with  Savonarola.  Hers  is  the 
strongest,  clearest,  most  exalted  religious  utterance  that  made 
itself  heard  in  Italy  in  the  14th  century.  It  is  not  to  be  thought 
that  precise  ideas  of  reformation  entered  into  her  head,  but  the 
irant  of  a  great  moral  reform  was  felt  in  her  heart.  And  she 
spoke  indeed  ex  obundantia  cordis.  Anyhow  the  daughter  of 
Jacopo  Benincasa  must  take  her  place  among  those  who  from 
afar  off  prepared  the  way  for  the  religious  movement  which  took 
effect,  especially  in  Germany  and  England,  in  the  16th  century. 
Another  Sienese,  Giovanni  Colombini,  founder  of  the  order 
of  Jesuati,  preached  poverty  by  precept  and  example,  going 
bock  to  the  religious  idea  of  Si  Frands  of  Assist.    His  letters 


are  among  the  most  remarkable  in  the  category  of  ascetic  works 
in  the  14th  century.  Passavanti,  in  his  Specckio  delta  vera 
penitefua,  attached  instruction  to  narrative.  Cavalca  translated 
from  the  Latin  the  Vile  dei  santi  padri.  Rivalta  left  behind 
him  many  sermons,  and  Franco  Sacchetti  (the  famous  novelist) 
many  discourses.  On  the  whole,  there  is  no  doubt  that  one  of 
the  most  important  productions  of  the  Italian  spirit  of  the  X4th 
century  was  the  religious  literature. 

In  direct  antithesis  with  this  is  a  kind  of  literature  which  has 
a  strong  popular  element.  Humorous  poetry,  the  poetry  of 
laughter  and  jest,  which  as  we  saw  was  largely  developed 
in  the  13th  century,  was  carried  on  in  the  14th  by 
Bindo  Bonichi,  Arrigo  di  Castruccio,  Cecco  Nuccoli, 
Andrea  Orgagna,  Filippo  de'  Bardi,  Adriano  de'  Rossi,  Antonio 
Pucd  and  other  lesser  writers.  Orgagna  was  specially  comic; 
Bonichi  was  comic  with  a  satirical  and  moral  purpose.  Antonio 
Pucd  was  superior  to  all  of  them  for  the  variety  of  bis  production. 
He  put  into  triplets  the  c^onic^c  of  Giovanni  Villani  iCentiloquio)^ 
and  wrote  many  historical  poems  called  Servenlesi^  many  comic 
poems,  and  not  a  few  epico-popular  compositions  on  various 
subjects.  A  little  poem  of  his  in  seven  cantos  treats  of  the  war 
between  the  Florentines  and  the  Pisans  from  1362  to  1365. 
Other  poems  drawn  from  a  legendary  source  celebrate  the  Reina 
d*  OrienU,  ApoUonio  di  TirOt  the  Bd  Ckerardino,  &c.  These 
poems,  meant  to  be  redted  to  the  people,  are  the  remote  ancestors 
of  the  romantic  epic,  which  was  developed  in  the  i6th  century, 
and  the  first  representatives  of  which  were  Boiardo  and  Ariosto. 

Many  poets  of  the  X4th  century  have  left  us  political  works. 
Of  these  Fazio  degii  Uberti,  the  author  of  Dittam&ndo,  who 

wrote  a  ServenUse  to  the  lords  and  people  of  Italy,  a     

poem  on  Rome,  a  fierce  invective  against  Charles  IV.  mtf 
of  Luxemburg,  deserves  notice,  and  Francesco  di 
Vannozzo,  Frate  Stoppa  and  Matteo  Frescobaldi.  It 
may  be  said  in  general  that  following  the  example  of  Petrarch 
many  writers  devoted  themselves  to  patriotic  poetry.  From 
this  period  also  dates  that  literary  phenomenon  known  under 
the  name  of  Petrarchism.  The  Petrarchists,  or  those  who  sang 
of  love,  imitating  Petrarch's  manner,  were  found  already  in  the 
14th  century.  But  others  treated  the  same  subject  with  more 
originality,  in  a  manner  that  might  be  called  semi-popular. 
Such  were  the  BaUaU  of  Ser  Giovanni  Fiorentino,  of  Franco 
Sacchetti,  of  Niccold  Soldanieri,  of  Guido  and  Bindo  Donati. 
Ballate  were  poems  sung  to  dandng,  and  we  have 
very  many  songs  for  music  of  the  14th  century.  We  j^ 
have  already  stated  that  Antonio  Pucd  versified 
Villani's  Chrenide.  This  instance  of  versified  history  is  not 
unique,  and  it  is  evidently  connected  with  the  precisely  similar 
phenomenon  offered  by  the  "  vulgar  Latin  "  literature.  It  is 
enough  to  notice  a  chronide  of  Arczzo  in  terza  rima  by  Gorello 
de'  Sinigardi,  and  the  history,  also  in  terza  rima,  of  the  journey 
of  Pope  Alexander  III.  to  Venice  by  Pier  de'  Natali.  Besides 
this,  every  kind  of  subject,  whether  history,  tragedy  or  hus- 
bandry, was  treated  in  verse.  Neri  di  Landodo  wrote  a  life  of 
St  Catherine;  Jacopo  Gradenigo  put  the  gospels  into  triplets; 
Paganino  Bonafede  in  the  Tesoro  dei  rustici  gave  many  precepts 
in  agriculture,  beginning  that  kind  of  Georgic  poetry  which  was 
fully  developed  later  by  Alamanni  in  his  Cdlivatione,  by  Girolamo 
Baruffaldi  in  the  Canape jo^  by  Rucellai  in  the  A  pi,  by  Barto- 
lommeo  Lorenzi  in  the  Cdtivaxione  dei  monti,  by  Giambattista 
Spolverini  in  the  Cdtivaxione  dd  rise,  &c. 

There  cannot  have  been  an  entire  absence  of  dramatic  litera- 
ture in  Italy  in  the  14th  century,  but  traces  of  it  are  wanting, 
although  we  find  them  again  in  great  abundance  in  the 
t5th  century.  The  X4th  century  had.  however,  one 
drama  unique  of  its  kind.  In  the  sixty  years  (i  250  to  1310)  which 
ran  from  the  death  of  the  emperor  Frederick  II.  to  the  expedition 
of  Henry  VII.,  no  emperor  had  come  into  Italy.  In  the  north  of 
Italy,  Eizelino  da  Romano,  with  the  title  of  imperial  vicar,  had 
taken  possession  of  almost  the  whole  of  the  March  of  Treviso. 
and  threatened  Lombardy.  The  popes  proclaimed  a  crusade 
against  him,  and,  crushed  by  it,  the  Ezzelini  fdl.  Padua  then 
bi^an  to  breathe  again,  and  took  to  extending  its  dominion. 
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There  was  living  at  Padua  Albertino  Mussato,  born  in  1361,  a 
year  after  the  catastrophe  of  the  Ezzelini;  he  grew  up  among  the 
survivors  of  a  generation  that  hated  the  name  of  the  tyrant. 
After  having  written  in  Latin  a  history  of  Henry  VII.  he  devoted 
himself  to  a  dramatic  work  on  £zzeIino,  and  wrote  it  also  in 
Latin,  The  EccerinuSt  which  was  probably  never  represented 
on  the  stage,  has  been  by  some  critics  compared  to  the  great 
tragic  works  of  Greece.  It  would  probably  be  nearer  the  truth 
to  say  that  it  has  nothing  in  common  with  the  works  of  Aeschylus; 
but  certainly  the  dramatic  strength,  the  delineation  of  certain 
situations,  and  the  narration  of  certain  events  are  very  original. 
Mussato's  work  stands  alone  in  the  histoiy  of  lulian  dramatic 
literature.  Perhaps  this  would  not  have  been  the  case  if  he  had 
written  it  in  Italian. 

In  the  last  years  of  the  14th  century  we  find  the  struggle  that 
was  soon  to  break  out  between  the  indigenous  literary  tradition 
and  the  reviving  classicism  already  alive  in  spirit.  As  repre- 
sentatives of  this  struggle,  of  this  antagonism,  we  may  consider 
Luigi  Marsilio  and  Coluccio  Salutati,  both  learned  men  who 
spoke  and  wrote  Latin,  who  aspired  to  be  humanists,  but  who 
meanwhile  also  loved  Dante,  Petrarch  and  Boccaccio,  and  felt 
and  celebrated  in  their  writings  the  beauty  of  Italian  literature. 

3.  The  Renaissance. — A  great  intellectual  movement,  which 
bad  been  gathering  for  a  long  time,  made  itself  felt  in  Italy  in 
the  1 5th  century.  A  number  of  men  arose,  all  learned, 
JUJ**"  laborious,  indefatigable,  and  all  intent  on  one  great 
htmlng,  wof)^  Such  were  Niccold  Niccoli,  Giannoxzo  Manetti, 
Palla  Strozzi,  Leonardo  Bnini,  Francesco  Filelfo, 
Poggio  Bracciolini,  Carlo  d'Arezzo,  Lorenzo  Valla.  Manetti 
buried  himself  in  his  books,  slept  only  for  a  few  hours  in  the 
night,  never  went  out  of  doors,  and  spent  his  time  in  translating 
from  Greek,  studying  Hebrew,  and  commenting  on  Aristotle. 
Palla  Strozzi  sent  into  Greece  at  his  own  expense  to  search  for 
ancient  books,  and  had  Plutarch  and  Plato  brought  for  him. 
Poggio  Bracciolini  went  to  the  Council  of  Constance,  and  found 
in  a  monastery  in  the  dust-hole  Cicero's  Orations.  He  copied 
Quintilian  with  his  own  hand,  discovered  Lucretius,  Plautus, 
Pliny  and  many  other  Latin  authors.  Guarino  went  through  the 
East  in  search  of  codices.  Giovanni  Aurispa  returned  to  Venice 
with  many  hundreds  of  manuscripts.  What  was  the  passion  that 
excited  all  these  men  ?  What  did  they  search  after  ?  What  did 
they  look  to?  These  Italians  were  but  handing  on  the  solemn 
tradition  which,  although  partly  latent,  was  the  informing 
principle  of  Italian  medieval  history,  and  now  at  length  came 
out  triumphant.  This  tradition  was  that  same  tenacious  and 
sacred  memory  of  Rome,  that  same  worship  of  its  language  and 
institutions,  which  at  one  time  had  retarded  the  development  of 
Italian  literature,  and  now  grafted  the  old  Latin  branch  of 
ancient  classicism  on  the  flourishing  stock  of  Italian  literature. 
All  this  is  but  the  continuation  of  a  phenomenon  that  has  existed 
for  ages.  It  is  the  thought  of  Rome  that  always  dominates 
Italians,  the  thought  that  keeps  appearing  from  Boetius  to 
Dante  Alighicri,  from  Arnold  of  Brescia  to  Cola  di  Rienzi,  which 
gathers  strength  with  Petrarch  and  Boccaccio,  and  finally  be- 
comes triumphant  in  literature  and  life — in  life,  because  .the 
modern  spirit  is  fed  on  the  works  of  the  ancients.  Men  come 
to  have  a  more  just  idea  of  nature:  the  world  is  no  longer 
cursed  or  despised;  truth  and  beauty  join  hands;  man  is  born 
again;  and  human  reason  resumes  its  rights.  Everything,  the 
individual  and  society,  are  changed  under  the  influence  of  new 
facts. 

First  of  all  there  was  formed  a  human  individuality,  which  was 
wanting  in  the  middle  ages.  As  J.  Burckhardt  has  said,  the  man 
was  changed  into  the  individual.  He  began  to  feel  and 
'^T  assert   bis  own   personality,   which  was  constantly 

caadhkMM.  attaining  a  fuller  realization.  As  a  consequence  of 
this,  the  idea  of  fame  and  the  desire  for  it  arose.  A 
really  cultured  class  was  formed,  in  the  modem  meaning  of  the 
word,  and  the  conception  was  arrived  at  (completely  unknown 
in  former  times)  that  the  worth  of  a  man  did  not  depend  at  all  on 
his  birth  but  on  his  personal  qualities.  Poggio  in  his  dialogue 
Dt  nobUiUUe  declares  that  he  entirely  agreed  with  his  inter- 


locutors Niccold  Niccoli  and  Lorenzo  de*  Kedid  in  tbe  opuuca 
that  there  is  no  other  nobility  but  that  of  personal  merit.  ExtcnuJ 
life  was  growing  more  refined  in  all  particulars;  the  man  of  sxiety 
was  created;  rules  for  civilized  life  were  maide;  tlwse  was  sa 
increasing  desire  for  sumptuous  and  artistic  enicrtainaecis. 
The  medieval  idea  of  existence  was  turned  tqiside  down;  mea 
who  had  hitherto  turned  their  thoughts  exdusively  to  httveoiy 
things,  and  believed  exdusively  in  the  divine  ri^t,  now  beg«a 
to  think  of  beautifying  their  earthly  existence,  of  making  £ 
happy  and  gay,  and  returned  to  a  bdief  in  their  human  rig tos. 
This  was  a  great  advance,  but  <»ie  which  CMxneA  with  it  the 
seeds  of  many  dangers.  The  conception  erf"  morality  beciEx 
gradually  weaker.  The  "  fay  ce  que  vouldras  '*  of  Rabdia 
became  the  first  prindple  of  life.  Religious  feelii^  was  bivnted. 
was  weakened,  was  changed,  became  pagan  a^n.  Firally 
the  Italian  of  the  Renaissance,  in  his  qualities  and  hb  pnssioas, 
became  the  most  remarkable  re|xesentative  <rf  the  hc^lrts  acd 
depths,  of  the  virtues  and  faults,  of  humanity.  Corruption  «as 
assodated  with  all  that  is  most  ideal  in  life;  a  profound  soepoasa 
took  hold  of  people's  minds;  indifEerence  to  good  and  e\i 
reached  its  highest  pmnt. 

Besides  this,  a  great  literary  danger  was  hanging  over  luV. 
Humanism  threatened  to  submerge  its  youthful  natioeal  Eterjr 
ture.  There  were  authors  who  laboriously  tried  to 
give  Italian  Latin  forms,  to  do  again,  after  Dante's 
time,  what  Guittone  d'Arezzo  had  so  unbappfly  done  "t^ 
in  the  X3th  century.  Provincial  dialects  tried  to  ^^ 
reassert  themselves  in  literature.  The  great  aatbors  of  the  u*-^ 
century,  Dante,  Petrarch,  Boccacdo,  were  by  many  pcicf.>ie 
forgotten  or  despised. 

It  was  Florence  that  saved  literature  by  ifooodfog  tbe 
classical  modcb  to  modern  feeling,  Florence  that  succeeded  *ta 
assimilating  dassical  forms  to  the  " vulgar "  an.  _^_^__^ 
Still  gathering  vigour  and  elegance  from  das&idsoi,  *|*j^ 
still  drawing  from  the  andent  fountains  all  that  they  m^^ 
could  supply  of  good  and  useful,  it  was  able  to  preserve 
its  real  life,  to  keep  its  national  traditions,  and  to  guide  hiteratcrc 
along  the  way  that  had  been  opened  to  it  by  the  viitcis  d  ibe 
preceding  century.  At  Florence  the  toosX  celebrated  haxaaxis^s 
wrote  also  in  the  vulgar  tongue,  and  commented  on  Dante  \sd 
Petrarch,  and  defended  them  from  tbdr  enemies.  Leooe  Bai  ur^ 
Alberti,  the  learned  Greek  and  Latin  schoUc,  wrote  m  t^ 
vernacular,  and  Ve^tasiano  da  Bisticd,  whilst  he  was  coestazuv 
absorbed  in  Greek  and  Latin  manuscrq)ts,  wrote  the  fair  h 
uomini  Uluslri,  valuable  for  their  historical  ooatents,  ssd 
rivjdling  the.best  woilcs  of  the  t4th  century  in  their  cAadocr  is.: 
simplicity.  Andrea  da  Barbcrino  wrote  the  beanttful  prose  cl 
the  Reali  di  Francic,  giving  a  colouring  of  "  romaniri  "  10  tbs 
chivalrous  romances.  Belcari  and  Benivient  carry  cs  hadi  u 
the  mystic  idealism  of  earlier  times. 

But  it  is  in  Lorenzo  de'  Media  tliAt  the  influence  of  FIore&T 
on  the  Renaissance  is  partictilarly  seen.    His  mind  wss  Icrc^cz 
by  the  andents:  he  attended  the  class  of  the  Greek 
Argyropulos,  sat  at  Platonic  banquets,  took  pains  to  ^ 
collect  codices,  sculptures,  vases,  pictures*  gems  and 
drawings  to  ornament  tbe  gardens  of  San  Marco  and  to  f< 
library  afterwards  called  by  his  name.    In  the  salooas  c    ^r 
Florentine  palace,  in  his  villas  at  Careggi,  Fiesole  and  .As-  n 
stood  the  wonderful  chests  painted  by  Dello  vith  stories  :    " 
Ovid,  the  Hercules  of  PoUajuolo,  the  Pallas  of  Botiirr^    > 
works  of  Filippino  and  Verrocchio.    Lorenzo  de*  JilccSci  .'^ 
entirely  in  the  classical  world;    and  yet  if  we  read  his  pot 
we  only  see  the  man  of  his  time,  the  admirer  of  Dante  and  <'    '^ 
old  Tuscan  poets,  who  takes  inspiration  from  the  popular  sr>^ 
and  who  succeeds  in  giving  to  his  poetry  the  coiortrs  of  ibe  r  '- 
pronounced  realism  as.  well  as  of  the  loftiest  idealisx**.  ^''- 
passes  from  the  Platonic  sonnet  to  the  tmpassioiwd  tnjiuier 
the  Amori  di  Yenere^  from  the  grandiosity  of  the  Sefsr  to  .Vc* 
and  to  Beont,  Ifrom  the  Canto  carnasciaUsfo  to  the  Lawd^^    ' 
feeling  of  nature  is  strong  in  him — ^at  one  time  sweet  axkd  jf'  -* 
choly,  at  another  vigorous  and  deep,  as  if  an  echo  of  tl«e  fre'^— ^ 
the  sorrows,  the  ambitimis  of  that  deeply  agitated  bfe      F 
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liked  to  look  into  his  own  heart  with  a  severe  eye,  but  he  was 
also  able  to  pour  himself  out  with  tumultuous  fulness.  He 
described  with  the  art  of  a  sculptor;  he  satirized,  laughed, 
prayed,  sighed,  always  elegant,  always  a  Florentine,  but  a 
Florentine  who  read  Anacreon,  Ovid  and  Tlbullus,  who  wished 
to  enjoy  life,  but  also  to  taste  of  the  refinements  of  art. 

Next  to  Lorenzo  comes  Poliziano,  who  also  united,  and  with 
greater  art,  the  ancient  and  the  modem,  the  popular  and  the 
aj^f.^^    classical  style.    In  his  RispelH  and  in  his  BaUcU  the 

freshness  of  imagery  and  the  plastidty  of  form  are 
inimitable.  He,  a  great  Creek  scholar,  wrote  Italian  verses  with 
dazzling  colours;  the  purest  elegance  of  the  Greek  sources 
pervaded  his  art  in  all  its  varieties,  in  the  Orfeo  as  well  as  the 
Stamte  per  la  giostra. 

As  a  consequence  of  the  intellectual  movement  towards  the 
Renaissance,  there  arose  in  Italy  in  the  X5th  century  three 

academies,  those  of  Florence,  of  Naples  and  of  Rome. 
dtmktT    '^^  Florentine  academy  was  founded  by  Cosmo  I. 

de'  Medio.  Having  heard  the  praises  of  Platonic 
philosophy  sung  by  Gemistua  Pletho,  who  in  1439  was  at  the 
council  of  Florence,  he  took  such  a  liking  for  those  opinions  that 
he  soon  made  a  plan  for  a  literary  congress  which  was  especially 
to  discuss  them.  Marsilius  Ficintis  has  described  the  occupations 
and  the  entertainments  of  these  academicians.  Here,  he  said, 
the  young  men  learnt,  by  way  of  pastime,  precepts  of  conduct 
and  the  practice  of  eloquence;  here  grown-up  men  studied  the 
government  of  the  republic  and  the  family;  here  the  aged 
consoled  themselves  with  the  belief  in  a  future  world.  The 
academy  was  divided  into  three  dasses:  th^t  of  patrons,  who 
were  members  of  the  Medici  family;  that  of  hearers,  among 
whom  sat  the  most  famous  men  of  that  age,  such  as  Pico  della 
Mirandola,  Angelo  Poliziano,  Leon  Battista  Alberti;  that  of 
disciples,  who  were  youths  anxious  to  distinguish  themselves  in 
philosophical  punuits.  It  is  known  that  the  Platonic  academy 
endeavoured  to  promote,  with  regard  to  art,  a  second  and  a 
more  exalted  revival  of  antiquity.  The  Roman  academy  was 
founded  by  Giulio  Pomponio  Leto,  with  the  object  <rf  promoting 
the  discovery  and  the  investigation  of  andent  monuments  and 
books.  It  was  a  sort  of  religion  of  dassidsm,  mixed  with 
learning  and  philosophy.  PUtina,  the  celebrated  author  of  the 
lives  of  the  first  hundred  popes,  belonged  to  it.  At  Naples,  the 
academy  known  as  the  Pontaniana  was  instituted.  The  founder 
of  it  was  Antonio  Beccadelli,  sumamed  H  Fanormita,  and  after 
his  death  the  head  was  II  Pontano,  who  gave  his  name  to  it, 
and  whose  mind  animated  it. 

Romantic  poems  were  the  product  of  the  moral  scepticism 
and  the  artistic  taste  of  the  15th  century.    Italy  never  had  any 

true  epic  poetry  in  its  period  of  literary  birth.    StiU 
p2S!y!/'  ^^^  could  it  have  any  in  the  Renaissance.    It  had, 

however,  many  poems  called  CanUtri,  because  they 
contained  stories  that  were  sung  to  the  people;  and  besides  there 
wete  romantic  poems,  such  as  the  Buovo  (PAntana,  the  Regina 
Ancroja  and  others.    But  the  first  to  introduce  elq^ance  and  a 
new  life  into  this  style  was  Luigi  Putd,  who  grew  up  in  the  house 
of  the  Media,  and  who  wrote  the  iicrgetnU  Maggiore  at  the 
request  of  Lucrezia  Tomabuoni,  mother  of  Lorenzo  the  Magnifi- 
cent.   The  material  of  the  Morgank  is  almost  completely  taken 
from  an  obscure  chivalrous  poem  of  the  xsth  century  recently 
discovered  by  Professor  Pio  Rajna.    On  this  foundation  Puld 
erected  a  structure  of  his  own,  often  turning  the  sifbject  into 
ridicule,  burlesquing  the  characters,  introducing  many  digres- 
sions, now  capridous,  now  sdentific,  now  theological.    Puld's 
merit  consists  in  having  been  the  first  to  raise  the  romantic  epic 
which  had  been  for  two  centuries  in  the  hands  of  story-tellers 
into  a  work  of  art,  and  in  having  united  the  seriotis  and  the 
comic,  thus  happily  depicting  the  manners  and  feelings  of  the 
time.    With  a  more  serious  intention  Matteo  Boiardo,  count  of 
Scandiano,  wrote  bis  Orlando  innamoraio,  in  which  he  seems  to 
have  aspired  to  embrace  the  whole  range  of  Carlovinj^  legends; 
but  he  did  not  complete  his  task.    We  find  here  too  a  Urge  vein 
of  humour  and  burlesque.    StiU  the  Ferrarese  poet  is  drawn  to 
the  world  of  romance  by  a  profound  sympathy  for  chivalrous 


manners  and  feelings-'that  is  to  say,  for  love,  courtesy,  valour 
and  generosity.  A  third  romantic  poem  of  the  X5th  century  was 
the  iiambriano  by  Francesco  BeUo  (Cieco  of  Ferrara).  He  drew 
from  the  Carlovingian  cycle,  from  the  romances  of  the  Round 
Table,  from  rlaiwical  antiquity.  He  was  a  poet  of  no  common 
genius,  and  of  ready  imagination.  He  showed  the  influence  of 
Boiardo,  especially  in  something  of  the  fantastic  which  he 
introduced  into  Us  work. 

The  devdopment  of  the  drama  in  the  xsth  century  was  very 
great.  This  kind  of  semi-popular  literature  was  born  in  Florence, 
and  attached  itself  to  certain  popular  festivities  that  onmrn. 
were  usually  hdd  in  honour  of  St  John  the  Baptist, 
patron  saint  of  the  dty.  The  Sacra  Rappresentaaume  is  in 
substance  nothing  more  than  the  development  of  the  medieval 
Mistero  ("  mystery-play  ").  Although  it  belonged  to  popular 
poetry,  V)nae  of  its  authors  were  literary  men  of  much  renown. 
It  is  enough  to  notice  Lorenzo  de'  Mcdid,  who  wrote  San  Cio- 
vanni  e  Patio,,  and  Feo  Bdcari,  author  of  the  San  Panunuo,  the 
Abramo  ed  Isac,  &c.  From  the  15th  century,  some  dement  of 
the  comic-profane  found  its  way  into  the  Sacra  Rappresentaxume. 
From  its  Biblical  and  legendary  conventionalism  Poliziano 
emandpated  himself  in  his  Orfeo,  which,  although  in  its  exterior 
form  belonging  to  the  sacred  representations,  yet  substantially 
detachetr  itadf  fron»  them  in  its  contents  and  in  the  artistic 
element  introduced. 

From  Petrarch  onwards  the  edogue  was  a  kind  of  literature 
that  much  pleased  the  Italians.  In  it,  however,  the  pastoral 
element  is  only  apparent,  for  there  is  nothing  really 
rural  in  it.  Such  is  the  Arcadia  of  Jacopo  Sannazzaro  f^S^ 
of  Naples,  author  of  a  wearisome  Latin  poem  De  Partu 
Virginis,  and  of  some  piscatorial  edogues.  The  Arcadia  b 
divided  into  ten  edogues,  in  which  the  festivities,  the  games, 
the  sacrifices,  the  manners  of  a  colony  of  shepherds  are  described. 
They  are  written  in  degant  verses,  but  it  would  be  vain  to  look 
in  them  for  the  remotest  feeling  of  country  life.  On  the  other 
hand,  even  in  this  style,  Lorenzo  de'  Medid  was  superior.  His 
Nencia  da  Barberino,  as  a  modem  writer  says,  is  as  it  were  the 
new  and  dear  reproduction  of  the  popular  songs  of  the  environs 
of  Florence,  melted  into  one  majestic  wave  of  octave  stanzas. 
Lorenzo  threw  himsdf  into  the  spirit  of  the  bare  realism  of 
country  life.  There  is  a  marked  contrast  between  this  work  and 
the  conventional  bucolic  of  Sannazzaro  and  other  writers.  A 
rival  of  the  Mcdid  in  this  style,  but  always  inferior  to  him,  was 
Luigi  Puld  in  his  Beca  da  Dicomano. 

like  Ijrric  love  poetiy  of  .this  century  was  unimportant.  In 
its  stead  we  see  a  completely  new  style  arise,  the  Canio  corna- 
seiaUsco.  These  were  a  kind  of  choral  songs,  which 
were  accompanied  with  symbolical  masquerades,  Mmuy, 
common  in  Florence  at  the  carnival.  They  were 
written  in  a  metre  like  that  of  the  ballate;  and  for  the  most 
part  they  were  put  into  the  mouth  of  a  party  of  woricmen  and 
tradesmen,  who,  with  not  very  chaste  allusions,  sang  the  praises 
of  thdr  art.  These  triumphs  and  masquerades  were  directed 
by  Lorenzo  himself.  At  eventide  there  set  out  into  the  city 
large  companies  on  horseback,  playing  and  singing  these  songs.. 
There  are  some  by  Lorenzo  himself,  which  surpass  all  the  others 
in  their  mastery  of  art.  That  entitled  Bacco  ed  Arianna  is  the 
most  famous. 

Girolamo  Savonarola,  who  came  to  Florence  in  1489,  arose 
to  fight  against  the  literary  and  sodal  movement  of  the  Renais- 
sance. Some  have  tried  to  make  out  that  Savonarola  iftHghma 
was  an  apostle  of  liberty,  others  that  he  was  a  precursor  naeu^m, 
of  the  Reformation.  In  tnlth,  however,  he  was  neither  JJJJJ^ 
the  one  nor  the  other.  In  his  struggle  with  Lorenzo 
de'  Mcdid,  he  directed  his  attack  against  the  promoter  of  classical 
studies,  the  patron  of  pagan  h'terature,  rather  than  against  the 
political  tjrrant.  Animated  by  mystic  zeal,  he  took  the  line  of  a 
prophet,  preaching  against  rouling  voluptuous  authors,  against 
the  tyranny  of  the  Medid,  and  calling  for  popular  government. 
This,  however,  was  not  done  from  a  desire  for  dvil  liberty,  but 
because  Savonarola  saw  in  Lorenzo  and  his  court  the  greatest 
obstacle  to  that  return  to  Catholic  doarine  which  wis  his  heart's 
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desire;  while  he  thought  this  return  would  be  easily  accom- 
plished if,  on  the  fall  of  the  Medici,  the  Floccntine  republic  should 
come  into  the  hands  of  his  sui^wrters.  There  may  be  more 
justice  in  looking  on  Savonarola  as  the  forerunner  of  the  Reforma- 
tion. If  he  was  so,  it  was  laion  than  he  intended.  The  friar  of 
Ferrara  never  thou^^t  of  attacking  the  papal  dogma,  and  always 
maintained  that  he  wished  to  remain  within  the  church  of  Rome. 
He  had  none  of  the  great  aspirations  of  Luther.  He  only 
repeated  the  complaints  and  the  exhortations  of  St  Catherine 
of  Siena;  he  desired  a  reform  of  manners,  entirely  of  manners, 
not  of  doctrine.  He  prepared  the  ground  f<»-  the  German  and 
Eni^ish  religious  movement  of  the  i6th  century,  but  uncon- 
sciously. In  the  history  of  Italian  dviliaation  he  rq>resents 
retrogression,  that  is  to  say,  the  cancelling  of  the  great  fact  of 
the  Renaissance,  and  return  to  medieval  ideas.  His  attempt 
to  put  himself  in  opposition  to  his  time,  to  arrest  thje  course  of 
events,  to  bring  the  people  back  to  the  faith  of  the  past^  the 
belief  that  all  the  social  evils  came  from  a  Medici  and  a  Boigia, 
his  not  seeing  the  historical  reality,  as  it  was,  his  aspiring  to  found 
a  republic  with  Jesus  Christ  for  its  king— ^U  these  things  show 
that  Sayonarola  was  more  of  a  fanatic  than  a  thinker.  Nor  has 
he  any  great  merit  as  a  writer.  He  wrote  Italian  sermons, 
hymns  (laudi),  ascetic  and  political  treatises,  but  they  are 
roughly  executed,  and  only  important  as  throwing  light  on  the 
history  of  his  ideas.  The  religious  poems  of  Cirolamo  Benivieni 
are  better  than  his,  and  are  ^wn  from  the  same  inspirations. 
In  these  lyrics,  sometimes  sweet,  always  warm  with  religious 
feeling,  Benivieni  and  with  him  Feo  BeJcari  carry  us  back  to  the 
literature  of  the  X4th  century. 

History  had  neither  many  nor  very  good  students  in  the 
i5tli  century.  Its  revival  bdonged  to  the  following  age.  It 
^^^^  was  mostly  written  in  Latin.  Leonardo  Bnmi  of 
jij;  Areao  wrote   the  history  of    Florence,   Gioviano 

Pontano  that  of  Naples,  in  Latin.  Bernardino  Corio 
wrote  the  history  of  Milan  in  Italian,  but  in  a  rude  way. 

Leonardo  da  Vind  wrote  a  treatise  on  painting,  Leon  Battista 
Albert!  one  on  sculpture  and  architecture.  But  the  names  of 
these  two  men  are  important,  not  so  much  as  authors  of  these 
treatises,  but  as  being  embodiments  of  another  characteristic 
of  the  age  of  the  Renaissance — ^versatility  of  genius,  power  of 
application  along  many  and  varied  lines,  and  of  being  excellent 
in  all.  Leonardo  was  an  architect,  a  poet,  a  painter,  an  hydraulic 
engineer  and  a  distinguished  mathematidan.  Albetti  was  a 
musician,  studied  juriH>ru<lence,  was  an  architect  and  a  draughts- 
man, and  had  great  fame  in  literature.  He  had  a  deep  feeling 
for  nature,  an  almost  unique  faculty  of  assimilating  all  that 
he  saw  and  heardl  Leonudo  and  Alberti  are  representatives 
and  almost  a  compendium  in  themsdves  of  all  that  intellectual 
vigour  of  the  Renaissance  age,  which  in  the  i6th  century  took 
to  developing  itself  in  its  individu^  P^^ts,  making  way  for  what 
has  by  some  been  called  the  golden  age  of  Italian  literature. 

4.  Dtvdopment  of  the  Renaissanu. — ^The  fundamental  char- 
acteristic of  the  literary  epoch  following  that  of  the  Renaissance 
is  that  it  perfected  itself  in  every  kind  of  art,  in  particular 
uniting  the  essentially  Italian  character  of  its  language  with 
^lacyriam  of  Style,  llus  pcriod  lasted  from  about  X494  to  about 
1560;  and,  strange  to  say,  this  very  period  of  greater  fruitfulness 
and  literary  greatness  began  from  the  year  1494,  which  with 
Charles  VUI.'s  descent  into  Italy  marked  the  beginning  of  its 
political  decadence  and  of  foreign  domination  over  iL  But  this 
is  not  hard  to  explain.  All  the  most  famous  men  of  the  first 
half  of  the  x6th  had  been  educated  In  the  preceding  century. 
Pietro  Pomponazzi  was  bom  in  1462,  MarceUo  Virgilio  Adriani 
in  1464,  Castiglione  in  1468,  Machiavelli  in  1469,  Bembo  in  1470, 
Michelangdo  Buonarroti  and  Ariosto  in  1474,  Nardi  in  1476, 
Trissino  in  1478,  Guicdardini  in  X483.  Thus  it  is  easy  to  under- 
stand how  the  literary  activity  which  showed  itself  from  the  end 
of  the  15th  centuiy  to  the  middle  of  the  following  one  was  the 
product  of  the  political  and  social  conditions  of  tlie  age  in  which 
these  minds  were  formed,  not  of  that  in  which  their  powers  were 
displayed. 

Niccold  Machiavelli  and  Francesco  Guicdardini  were  the  chief 


originators  of  the  sdenoe  of  history.  MachiaveOi's  pciadpal 
woffks  are  the  /storte  JuraHine,  the  Disursi  smBa  prim*  4tca 

merit  consists  in  having  been  the  creator  of  the  ezperi-  """^ 
mental  sdenoe  of  polities'— in  haviogobserved  facts*  studied  histor- 
ies and  drawn  omsequenoes  from  them.  His  history  is  somrtimfs 
inexact  in  facts;  it  b  rather  a  polifiral  than  an  hbtoikai  work 
The  peculiarity  of  Machiavelli's  genius  lay,  as  has  been  sail 
in  his  artistic  feeling  for  the  treatment  and  diwiMwann  of  poii^cs 
in  and  for  themsdves,  without  regard  to  an  inunediate  end- 
in  his  power  of  abstracting  himsdf  from  the  partial  appearaaco 
oi  the  transitoiy  present,  in  order  niMe  tbofonglily  to  posscsi 
himself  of  the  eternal  and  inborn  kingdom,  and  to  bang  it  into 
subjecti<m  to  himsdf. 

Next  to  Machiavelli  both  as  an  historian  and  n  itfalrsaiaB 
comes  Francesco  GuicdardinL  Guicdazdint  was  Tcry  ofaserm::, 
and  endeavoured  to  reduce  his  obsenrati(»s  to  a  science.  Hb 
Storia  d'lialia,  which  extends  from  the  death  oC  LonsA 
de'  Medid  to  1534,  is  full  <rf  polifiral  wisdom,  is  sk2iJiy 
arranged  in  its  parts,  gives  a  livdy  picture  of  the  c^azaaer 
of  t^  persons  it  trea^  of,  and  is  written  in  a  grasd 
style.  He  shows  a  profound  knoidedge  of  the  Inunan  heart, 
and  depicts  with  truth  the  tanperaments,  the  rapabffiiics  asd 
the  habits  of  the  different  European  nations.  Going  back  to 
the  causes  of  events,  he  lodced  for  the  explanatiottof  the  drverffoz 
interests  of  princes  and  of  their  redprocal  jralmnars  The  Ua. 
of  his  having  witne»ed  many  of  the  events  he  related,  aad 
having  taken  part  in  them,  adds  authority  to  1^  «Qcd&  The 
political  reflections  are  always  deep;  in  the  Pcuieri^  as  G. 
Capponi  *■  says,  he  seems  to  aim  at  extracting  thtoq^  self- 
examination  a  quintessence,  as  it  were,  of  the  thin^  ofasfcrred 
and  done  by  him — thus  oideavouring  to  form  n  polhjical 
doctrine  as  adequate  as  possible  in  aU  its  parts.  Mni^ia\-bu 
and  Guicdardini  may  be  considered,  not  only  as  distingcdsbed 
historians,  but  as  <mginat<»s  of  the  science  of  histoiy  inwm**! 
on  observation. 

Inferior  to  them,  but  stUl  always  worthy  of  note,  were  Jacofn 
Nardi  (a  just  and  faithful  historian  and  a  virtnoes  man,  «t<o 
defended  the  rights  of  Florence  against  the  Medid  bcf^r 
Charles  V.),  Benedetto  Varchi,  Giambattista  Adriani,  Bcma<^3 
Segni;  and,  outside  Tuscany,  CamiDo  Porzio,  who  related  tbe 
CoHgiura  d^  baroni  and  the  hist<»y  of  Italy  from  1547  'o 
1553,  Angelo  di  Costanza,  Pietro  Bembo,  BmIo  Panxx  isd 
others. 

Ariosto's  Orlando  furioso  was  a  continnatioa  of  Boiardc'ft 
Innamorato.   His  characteristic  is  that  he  assimilated  the  1 
of  chivalry  to  the  style  and  modeb  of 
Ariosto  was  an  artist  only  for  the  love  of  hb  an; 
sole  aim  was  to  make  a  romance  that  should  please 
the  generation  in  which  he  lived.    Hb  Oriamio  has    ^J^f* 
no  grave  and  serious  purpose;  on  the  contrary  k    ^**^ 
creates  a  fantastic  worid,  in  which  the  poet  rambles,  u 
hb  caprice,  and  sometimes  smiling  at  hb  own  work.     Hb 
desire  b  to  depict  everything  with  the  greatest  powriMr  perfeda^ 
the  cultivation  of  style  b  what  occupies  him  moot.    la  hb  han^ 
the  style  becomes  wonderfully  plastic  to 
whether  high  or  low,  serious  or  sportive.    The  octave 
reached  in  him  the  hi^^iest  perfection  of  i^aoe,  wariecy  t^ 
harmony. 

MeanwhOe,  ude  by  side  with  the  romantic,  there  ««s  is 
attempt  at  the  historical  epic    Gian  Giorgio  Trissino  of  V\ 
composed  a  poem  called  Italia  l&eraia  dai  CotL    FoQ 
of  learning  and  of  the  rules  of  the  andcnts,  he  fanned 
himself  on  the  latter,  in  order  to  sing  of  the 


of  Bdisarius;  he  said  that  he  had  forced  himself  to 
the  rules  of  Arbtotle,  and  that  he  had  imitated  Bi 
thb  again,  we  see  one  of  the  products  of  the  Renasssa 
although  Trissino's  work  b  poor  in  invenrion  and 
original  poetical  colouring,  yet  it  hdps  one   to 
better  what  were  the  conditions  of  mind  in  the  r6th  <jcs«Lfc.» 
Lyric  poetry  was  certainly  not  one  of  the  kinds  llm 
*  Storia  deOanpiMUcadi  Firaua^FUxaaat^  i9j^ 
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toy  great  height  in  the  i6th  oentmy.  Origjnality  was  entirely 
wanting,  since  it  seemed  in  that  century  as  if  nothing  better 
could  be  done  than  to  copy  Petrarch.  StiU,  even 
in  this  style  there  were  some  vigorous  poets.  Monsignore 
Giovanni  Guidicdoni  of  Lucca  (1500-1541)  showed 
that  he  had  a  generous  heart.  In  fine  sonnets  he  gave  expression 
to  his  grief  for  the  sad  state  to  which  his  country  was  reduced. 
Francesco  Molza  of  Modena  (i489-r544),  learned  in  Greek, 
Latin  and  Hebrew,  wrote  in  a  graceful  style  and  with  spirit. 
Giovanni  della  Casa  (r503-r556)  and  Pietro  Bembo  (1470-1547), 
although  Petrarchists,  were  elegant.  Even  Michelangelo 
Buonarroti  was  at  times  a  Petnuxhist,  but  his  poems  bear  the 
stamp  of  his  extraordinary  and  original  genius.  And  a  good 
many  ladies  are  to  be  placed  near  these  poets,  such  as  Vittoria 
Colonna  (loved  by  Michelangelo),  Veronica  Gambara,  Tullia 
d'Aragona,  GiuUa  Gonxaga,  poetesses  of  great  delicacy,  and 
superior  in  genius  to  many  literary  men  of  their  time. 

The  1 6th  century  had  not  a  few  tragedies,  but  they  are  all 
weak.  The  cause  of  this  was  the  moral  and  religious  indifference 
of  the  Italians,  the  lack  of  strong  passions  and  vigorous, 
characters.  The  first  to  occupy  the  trsgic  stage  was 
Trissino  with  his  Sofonisba^  following  the  rules  of  the  art  most 
scrupulously,  but  written  in  sickly  verses,  and  without  warmth 
of  feeling.  The  OresU  and  the  Rosmunda  of  Giovanni  Rucellai 
were  no  better,  nor  Luigi  Alamannl*s  Aniigone.  Sperone 
Spcroni  in  his  Canace  and  Giraldi  Cintio  in  his  Orhecdw  tried 
to  become  innovators  in  tragic  literature,  but  they  only  succeeded 
in  making  it  grotesque.  Decidedly  superior  to  these  was  the 
Torrismortdo  of  Torquato  Tasso,  specially  remarkable  for  the 
choruses,  which  sometimes  remind  one  of  the  chmrus  of  the 
Greek  tragedies. 

The  ItaL'an  comedy  of  the  i6th  century  was  almost  entirely 
modelled  on  the  Latin  comedy.    They  were  almost  always 

romfrfr-  ^^^  "^  ^^  P^'>  ^°  ^^^  characters  of  the  old  man, 
of  the  servant,  of  the  waiting-maid;  and  the  argument 
was  often  the  same.  Thus  the  Lucidi  of  Agnolo  Fixenzuola, 
and  the  Vecckio  amoroso  of  Donalo  Giannotti  were  modelled 
on  comedies  by  Plautus,  as  were  the  Sporla  by  Gelli,  the  Marito 
by  Dolce,  and  others.  There  appear  to  be  only  three  writers 
who  should  be  distinguished  among  the  many  who  wrote 
comedies — MachiaveUi,  Ariosto  and  Giovan  Maria  Cecchi. 
In  his  Mandrogora  MachiaveUi,  unlike  all  the  others,  composed 
a  comedy  of  character,  creating  types  which  seem  living  even 
now,  because  they  were  copied  from  reah'ty  seen  with  a  finely 
observant  eye.  Ariosto,  on  the  other  hand,  was  distinguished 
for  his  picture  of  the  habits  of  his  time,  and  especially  of  those 
of  the  Fenrarese  nobles,  rather  than  for  the  objective  delineation 
of  character.  Lastly,  Cecchi  left  in  his  comedies  a  treasure  of 
spoken  language,  which  nowadays  enables  us  in  a  wonderful 
way  to  make  ourselves  acquainted  with  that  age.  The  notorious 
Pietro  Aretino  might  also  be  included  in  the  list  of  the  best 
writers  of  comedy. 

The  15th  century  was  not  without  humorous  poetry;  Antonio 
Cammelh,  sumamed  the  Pistoian,  is  specially  deserving  of 
notice,  because  of  his  "  pungent  bonkomit,"  as  Sainte- 
Beuve  called  it.  But  it  was  Francesco  Bemi  who 
carried  this  kind  of  literature  to  perfection  in  the 
i6th  century.  From  him  the  style  has  been  called 
"  bcmesque  "  poetry.  In  the  "  Bemeschi  "  we  find  nearly 
the  same  phenomenon  that  we  already  noticed  with  regard  to 
Orlando  furioso.  It  was  art  for  art's  sake  that  inspired  and 
moved  Berni  to  write,  as  well  as  Anton  Francesco  Grazzini,  called 
II  Lasca,  and  other  lesser  writers.  It  may  be  said  that  there 
is  nothing  in  their  poetry;  and  it  is  true  that  they  specially 
delight  in  praising  few  and  disgusting  things  and  in  jeering  at 
what  is  noble  and  serious.  Bemesque  poetry  is  the  clearest 
reflection  of  that  reUgious  and  moral  scepticism  which  was  one 
of  the  characteristics  of  Italian  social  life  in  the  i6th  century, 
and  which  showed  itself  more  or  less  in  all  the  works  of  that 
period,  that  scepticism  which  stopped  the  religious  Reformation  in 
Italy,  and  which  in  its  turn  was  an  effect  of  historical  conditions. 
The  Bemeschi.  and  especially  Bemi  himself,  sometimes  assumed 
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a  satirical  tone.  But  thehs  could  not  b^  called  true  satire. 
Pure  satirists,  on  the  other  hand,  were  Antonio  Vinciguerra,  a 
Venetian,  Lodovico  Alamanni  and  Ariosto,  the  last  superior 
to  the  others  for  the  Attic  elegance  of  his  style,  and  for  a  certain 
frankness,  passing  into  malice,  which  is  particularly  interesting 
when  the  poet  talks  of  himself. 

In  the  i6th  century  there  were  not  a  few  didactic  works.  In 
his  poem  of  the  Api  Giovanni  Rucellai  i4)proaches  to  the  perfec- 
tion of  VirgiL  His  style  is  clear  and  light,  and  he  adds 
interest  to  his  book  by  frequent  allusions  to  the  events 
of  the  time.  But  of  the  didactic  works  that  which 
surpasses  all  the  others  in  importance  b  Baldassare  Osti^ione's 
CortigiamOf  in  which  he  imagines  a  discussion  in  the  pdace  of 
the  dukes  of  Urbino  between  knights  and  ladies  as  to  what 
are  the  gifts  required  in  a  perfect  courtier.  This  book  is  valuable 
as  an  illustration  of  the  intellectual  and  moral  state  of  the 
highest  Italian  society  in  the  first  half  of  the  x6th  century. 

Of  the  novelists  of  the  i6th  century,  the  two  most  important 
were  Anton  Francesco  Gracdni  and  Matteo  BandeUo— the 
former  as  playful  and  bizarre  as  the  latter  is  grave  and 
solemn.  As  part  of  the  history  of  the  times,  we  must 
not  forget  that  Bandello  was  a  Dominican  friar  and  a  bishop, 
but  that  notwithstanding  his  novels  were  very  loose  in  subject, 
and  that  he  often  holds  up  the  ecclesiastics  of  his  time  to  ridicule. 

At  a  time  when  admiration  for  qualities  of  style,  the  desire 
for  classical  elegance,  was  so  strong  as  in  the  i6th  century,  much 
attention  was  naturally  paid  to  translating  Latin  and 
Greek  authors.  Among  the  very  numerous  trabsUtions 
of  the  time  those  of  the  Acneid  and  of  the  Pastorals  of 
Longus  the  Sophist  by  Annibal  Caio  are  still  famous;  as  are  also 
the  transitions  of  Ovid's  htdamorpkoses  by  Giovanni  Andrea 
deU'  Anguillare,  of  Apuleius's  GoUen  Ass  by  Firenzuola,  and  of 
Plutarch's  Uves  and  Jdoralia  by  Marcello  Adriani. 

The  historians  of  Italian  literature  are  in  doubt  whether  Tasso 
should  be  placed  in  the  period  of  the  highest  development  of 
the  Renaissance,  or  whether  he  should  form  a  period 
by  himself,  intermediate  between  that  and  the  one  fSZ 
fdlowing.  Certain^  he  was  profoundlyout  of  harmony  ugg), 
with  the  century  in  which  he  lived.  His  religious  faith, 
the  seriousness  of  his  character,  the  deep  mebncholy  settled  in 
his  heart,  his  continued  aspiration  after  an  ideal  perfection,  sU 
place. him  as  it  were  outside  the  literary  epoch  represented  by 
MachiaveUi,  by  Ariosto,  by  Bemi.  As  Carducd  has  weU  said, 
Tasso  "  is  the  legitimate  heir  of  Dante  Alighieri:  he  believes, 
and  reasons  on  his  faith  by  philosophy;  he  toves,  and  comments 
on  his  love  in  a  leamed  style;  he  is  an  artist,  and  writes  dialogues 
of  scholastic  speculation  that  would  fain  be  Platonic"  He 
was  only  eighteen  years  old  when,  in  156  a,  he  tried  his  hand  at 
epic  poetry,  and  wrot^  Rinaldo^  in  which  he  said  that  he  had 
tried  to  recondle  the  Aristotelian  rules  with  the  variety  of 
Ariosto.  He  afterwards  wrote  the  AmiiUa,  a  pastoral  drama  of 
exquisite  grace.  But  the  work  to  which  he  had  long  turned  his 
thoughts  was  an  heroic  poem,  and  that  absorbed  aU  his  powers. 
He  himself  explains  what  his  intention  was  in  the  three  Diuersi 
written  whilst  he  was  composing  the  Cerusalomme:  he  would 
choose  a  great  and  wonderful  subject,  not  so  ancient  as  to  have 
lost  aU  interest,  nor  so  recent  as  to  prevent  the  poet  from  em- 
bellishing it  with  invented  circumstances;  he  meant  to  treat  it 
rigorously  according  to  the  rules  of  the  unity  of  action  observed 
in  Greek  and  Latin  poems,  but  with  a  far  greater  variety  and 
splendour  of  episodes,  so  that  in  this  point  it  should  not  faU 
short  of  the  romantic  poem;  and  finaUy,  he  would  write  it  in  a 
k>fty  and  ornate  style.  This  is  what  Tasso  has  done  in  the 
Cnusalemme  liherata,  the  subject  of  which  is  the  liberation  of 
the  sepulchre  of  Jesus  Christ  in  the  nth  century  by  Godfrey  of 
BouUlon.  The  poet  does  not  foUow  faithfuUy  aU  the  historical 
facts,  but  sets  before  us  the  principal  causes  of  them,  bringing 
in  t he  supernatural  agency  of  God  and  Satan.  The  Gerusdemmo 
b  the  bttt  heroic  poem  that  Italy  can  show.  It  approaches  to 
classical  perfection.  Its  episodes  above  aU  are  most  beauiifuL 
There  is  profound  feeting  in  it,  and  everything  reflects  the 
melancholy  soul  of  the  poet.    As  regards  the  style,  however. 
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although  Tasso  stndioasly  endeavoured  to  keep  dose  to  the 
classical  models,  one  cannot  help  noticing  that  he  makes  excessive 
use  of  metaphor,  of  antithesis,  of  far-fetched  conceits;  and  it  is 
specially  from  this  point  of  view  that  some  historians  have 
placed  Tasso  in  the  literary  period  generally  known  under  the 
name  of  "  Secentismo,"  and  that  others,  more  moderate  in  their 
criticism,  have  said  that  he  prepared  the  way  for  it. 

5.  Period  of  Decadence. — ^From  about  1559  began  a  period  of 
decadence  in  Italian  literature.  The  Spanish  rule  oppressed  and 
corrupted  the  peninsula.  The  minds  of  men  were  day  by  day 
gradually  losing  their  force;  every  high  aspiration  was  quenched. 
No  love  of  country  could  any  longer  be  felt  when  the  country 
was  enslaved  to  a  stranger.  The  suspicious  rulers  fettered  all 
freedom  of  thought  and  word;  they  tortured  Campanella, 
burned  Bruno,  made  every  effort  to  octinguish  all  high  sentiment, 
all  desire  for  good.  Cesare  Balbo  says,  "  if  the  happiness  of  the 
masses  consists  in  peace  without  industry,  if  the  nobility's  con- 
sists in  titles  without  power,  if  princes  are  satisfied  by  acquies- 
cence in  their  rule  without  real  independence,  without  sovereignty, 
if  literary  men  and  artists  are  content  to  write,  paint  and  build 
with  the  approbation  of  their  contemporaries,  but  to  the  con- 
tempt of  posterity,  if  a  whole  nation  is  happy  in  ease  without 
dignity  and  the  tranquil  progress  of  corruption, — then  no  period 
ever  was  so  happy  for  Italy  as  the  hundred  and  forty  years 

from  the  treaty  of  Cateau  Cambresis  to  the  war  of  the 
eaaOtmo,    ^P^'h  succession."    This  period  is  known  in  the 

history  of  Italian  literature  as  the  Secentismo.  Its 
writers,  devoid  of  sentiment,  of  passion,  of  thou^ts,  resorted  to 
exaggeration^  they  tried  to  produce  effect  with  every  kind  of 
affectation,  with  bombast,  with  the  strangest  metaphors,  in  fact, 
with  what  in  art  is  called  mannerism,  "barocchism."  The  utter 
poverty  of  the  matter  tried  to  cloak  itself  under  exuberance  of 
forms.  It  seemed  as  if  the  writen  vied  with  one  another  as  to 
who  could  best  burden  his  art  with  useless  metaphors,  with 
phrases,  with  big-sounding  words,  with  affectations,  with  hyper- 
bole, with  oddities,  with  everything  that  could  fix  attention  on  the 
outer  form  and  draw  it  off  from  the  substantial  element  of  thought. 
At  the  head  of  the  school  of  the  "  Secentisti "  comes  Giovan 
Battista  Marini  of  Naples,  bom  in  1569,  especially  knovm  by  a 
MMrtaL      poc™  called  L*Adone*    His  aim  was  to  excite  wonder 

by  novelties;  hence  the  most  extravagant  metaphors, 
the  most  forced  antitheses,  the  most  far-fetched  conceits,  are  to 
be  found  in  his  book.  It  was  especially  by  antitheses  that  he 
thought  he  could  produce  the  greatest  effect.  Sometimes  he 
strings  them  together  one  after  the  other,  so  that  they  fill  up 
whole  stanzas  without  a  break.  Achillini  of  Bologna  followed  in 
Marini's  steps.  He  had  less  genius,  however,  and  hence  his 
peculiarities  were  more  extravagant,  becoming  indeed  absolutely 
ridiculous.  In  general,  we  may  say  that  all  the  poets  of  the 
X7th  century  were  more  or  less  infected  with "  Marinism." 
Tlius  Alessandro  Guidi,  although  he  does  not  attain  to  the 
exaggeration  of  his  master,  is  emptily  bombastic,  inflated, 
turgid,  while  Fulvio  Testi  is  artificial  and  affected.  Yet  Guidi 
as  well  as  Testi  felt  the  influence  of  another  poet,  Gabriello 
Chiabrera,  bom  at  Savona  in  1552.  In  him  the  Secentismo  took 
another  character.  Enamoured  as  he  said  he  was  of  the  Greeks, 
he  made  new  metres,  especially  in  imitation  of  Pindar,  treating 
of  religious,  moral,  historical  and  amatory  subjects.  It  is  easy 
to  understand  that  a  Pindaric  style  of  poetry  in  the  xyth  century 
in  Italy  could  not  but  end  in  being  altogether  artificial,  without 
anything  of  those  qualities  which  constitute  the  greatness  of  the 
Greek  poet.  Chiabrera,  though  elegant  enough  in  form,  proves 
empty  of  matter,  and,  in  his  vain  attempt  to  hide  this  vacuity, 
has  recourse  to  poetical  ornaments  of  every  kind.  These  again, 
in  their  turn,  become  in  him  a  fresh  defect.  Nevertheless, 
Chiabrera's  school,  in  the  decadence  of  the  17th  century,  marks 
an  improvement;  and  sometimes  he  showed  that  he  had  lyrical 
capacities,  which  in  better  literary  surroundings  would  have 
brought  forth  excellent  fruit.  When  he  sings,  for  example,  of  the 
victories  of  the  Tuscan  galleys  against  the  Turks  and  the  pirates 
of  the  Mediterranean,  he  rises  to  grand  imagery,  and  seems  quite 
another  poet. 


Filicaja  the  Ftorentine  has  a  oertab  lyric  Ham,  paztkdaily  m 
the  songs  about  Vienna  besieged  by  the  Turks,  which  steas  to 
raise  him  more  than  the  othere  above  the  vices  of  the  time;  bet 
even  in  him  we  see  dearly  the  rhetorical  aitifice  and  the  fakrnfsi 
of  the  conceits.  And  in  general  all  the  lyric  poetry  of  the  17th 
century  may  be  said  lo  have  had  the  same  defects,  bol  in  dificnnt 
degrees  defects  which  may  be  summed  up  as  absence  of  leeii&g 
and  exaggeration  of  form.  There  was  no  faith;  there  was  do 
love;  and  thus  art  became  an  exercise,  a  pasfimr,  a  hixnzy,  lor 
a  servile  and  corrupt  people. 

The  belief  then  arose  that  it  would  be  sufficient  to  chaz^  the 
form  in  order  to  restore  literature,  in  forgetfulneaa  that  every 
reform  must  be  the  effect  of  a  change  in  soda!  and 
moral  conditions.  Weary  of  the  bombastic  style  of  the 
X  7th  century,  full  of  concdts  and  antithesis,  men  said — 
let  us  follow  an  entirdy  different  line,  let  us  fi^t  the  turgid 
style  with  simplidty.  In  1690  the  "Academy  of  Arcadia'' 
was  instituted.  Its  founders  were  Gbvan  Karia  CresdmbeB 
and  Gian  Vincenzo  Gnvina.  The  Arcadia  was  so  caUIed  because 
its  chief  aim  and  intention  were  to  imitate  in  literature  the 
simplidty  of  the  andent  shq>hexds,  who  were  faboloiisty  supposed 
to  have  lived  in  Arcadia  in  the  golden  age.  As  the  **  Secentisti-^ 
erred  by  an  overweening  desire  for  novelty,  wbicii  noade  thea 
always  go  beyond  the  truth,  so  the  Arcadians  proposed  to  ihea- 
selves  to  return  to  the  fidds  of  truth,  always  singing  of  subjects 
of  pastoral  simplidty.  This  was  obviously  nothing  dse  than  the 
substitution  of  a  new  artifice  for  the  old  one;  and  thej  feO  from 
bombast  into  effeminacy,  from  the  hyperbolical  into  the  petty, 
from  the  turgid  into  the  over-refined.  The  Arcadia  was  a  re- 
action against  Secentismo,  but  a  reaction  whicfa,  reversing  the 
movement  of  that  earlier  epoch,  only  succeeded  in  tmpoveiidnsg 
still  further  and  oompletdy  withering  up  the  litenture.  The 
poems  of  the  "  Arcadians  "  fill  many  volumes,  and  are  made  up 
of  sonnets,  madrigals,  canzonets  and  blank  verse.  Tbe  one  who 
most  distinguished  himsdf  among  the  sonneteers  was  Fe&e 
Zappi.  Among  the  authon  of  songs  Paolo  RoOi  was  iUastiioas. 
Innocenzo  Frugoni  was  more  famous  than  all  the  otbexs,  a  mas 
of  fruitful  imagination  but  of  shallow  inteBcct,  whose  vusdy 
verses  nobody  now  reads. 

Whilst  the  political  and  social  conditions  in  Italy  in  the  ryth 
century  were  such  as  to  make  it  appear  that  every  K^  of 
intelligence,  all  spirit  of  liberty,  was  extinguished, 
there  appeared  in  the  peninsula,  by  that  law  of  reactioo  f^' 
which  in  great  part  governs  human  events,  some  stimig 
and  independent  thinkers,  such  as  Bernardino  Teksio, 
Giordano  Bruno,  Tommaso  Campandla,  Lodlio  Vanim,  who 
tumed  philosophical  inquiry  into  fresh  channels,  and  opened  the 
vhiy  for  the  sdentific  conquests  of  Galileo  Calild,  the  gmt 
contemporary  of  Descartes  in  France  and  of  Bacon  in  Kngjaad. 
Galileo  was  not  only  a  gmt  man  of  science,  but  aho  occupied  a 
conspicuous  place  in  the  history  of  letters.  A  devoted  stod»t 
of  Aiiosto,  he  seemed  to  transfuse  into  his  prose  the  qualities 
of  that  great  poet— a  dear  and  frank  freedom  of  exprrwrinn,  a 
wonderful  art  of  knowing  how  to  say  everything  with 
and  ease,  and  at  the  same  time  with  deguice.  GaHleo's 
is  in  perfect  antithesis  to  the  poetry  ci  his  time.  Pethaps  '&  is 
the  best  prose  that  Italy  has  ever  had;  it  is  dear,  goes  stnJghi  to 
the  point,  is  without  rhetorical  ornaments  and  withoot  vu%xr 
slips,  artistic  without  appearing  to  be  so. 

Another  symptom  of  revival,  a  sign  of  rebdiioii  agaisst  the 
vileness  of  Italian  sodal  life,  is  given  us  in  satire  and  in  panicvlar 
in  that  of  Salvator  Rosa  and  Alessandro  Tassoni.    Salvator  Rnaa. 
bom  in  1615,  near  Naples,  was  a  painter,  a  musician  aad  a  poet. 
As  a  poet  he  showed  that  he  fdt  the  sad  oonditioii  of  his  cocctrr 
showed  that  he  mourned  over  it,  and  gave  vent  tohb  fccfing  ti? 
another  satire-writer,  Giuseppe  Giusti,  saki)  in  fmcrwas  nbhnfL 
His  exhortation  to  Italian  poets  to  turn  tlicir  thoughta  to  tbe 
miseries  of  their  country  as  a  subject  for  their  sons — their  oocasrr 
languishing  under  the  tyrant's  hand»-<ertain  paiaagea  where  be 
deplores  the  effeminacy  of  Italian  habits,  a  strong  aposlropt^ 
against  Rome,  make  Salvator  Rosa  a  precursor  of  the  pauwnc 
literature  which  inaugurated  the  revival  of  the  tSth  oesrux 
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Tassoni,  a  man  xeally  quite  exceptional  in  this  centuxy,  was 
superior  to  Rosa.  He  showed  independent  judgment  in  the 
midst  of  universal  servility,  and  his  Secckia  RapUa  proved  that 
he  was  an  eminent  writer.  This  is  an  heroic  comic  poem,  which 
is  at  the  same  time  an  epic  and  a  penonal  satire.  He  was  bold 
enough  to  attack  the  Spaniards  in  his  FUippidu^  in  which  he 
urged  Dulce  Carlo  Emanuele  of  Savoy  to  persist  in  the  war 
against  them. 

6.  The  Renvoi  in  Ike  iBth  Ceii/iiry.— Having  for  the  most  part 
freed  itself  from  the  Spanish  dominion  in  the  i8th  century,  the 
political  condition  of  Italy  began  to  improve.  Pro- 
moters of  this  Improvement,  which  was  shown  in  many 
cvArfi-  dvilrefonns,wereJo8ephII.,LcopoldI.  and  Charles  I. 
'^"*  The  work  of  these  princes  was  copied  from  the  philo- 
sophers, who  in  their  turn  felt  the  influence  of  a  general  move- 
ment of  ideas,  which  was  quietly  working  in  many  parts  of 
Europe,  and  which  came  to  a  head  in  the  French  encyclopedists. 
Giambattista  Vico  was  a  token  of  the  awakening  of  hbtorical 
consciousness  in  Italy.  In  his  Scietua  nitava  he  applied  himself 
HMortcai  ^^  ^^^  investigation  of  the  laws  governing  the  progress 
W9rk»,  ^^  ^^®  human  race,  and  according  to  which  events  are 
developed.  From  the  psychological  study  of  man  he 
endeavoured  to  infer  the  "  comune  natura  delle  nazioni,"  i.e. 
the  universal  laws  of  hbtory,  or  the  laws  by  which  civilizations 
rise,  flourish  and  fall. 

From  the  same  scientific  spirit  which  animated  the  philo- 
sophical investigation  of  Vico,  there  was  bom  a  different  kind  of 
investigation,  that  of  the  sources  of  Italian  civil  and  literary 
history.  Lodovico  Antonio  Muratori,  after  having  coUected  in 
one  entire  body  {Rerum  Italiearum  sariptores)  the  chronicles, 
the  biogr^>hies,  the  letters  and  the  diaries  of  Italian  history 
from  500  to  1500,  after  having  discussed  the  most  obscure 
historical  questions  in  the  AntiquiUUes  Italicae  medii  oevi,  wrote 
the  Annali  d*  Jtalio,  minutely  narrating  facts  derived  from 
authentic  sources.  Muratori's  associates  in  his  historical  re- 
searches were  Sctpione  Maffei  of  Verona  and  Apostolo  Zeno  of 
Venice.  In  his  Vtrana  iUustrata  the  former  left,  not  only  a 
treasure  of  learning,  but  an  excellent  specimen  of  historical 
monograph.  The  latter  added  much  to  the  eruditi(m  of  literary 
history,  both  in  his  Dissetlczioni  Vosstane  and  in  his  notes  to  the 
BiUioUca  ddV  doquema  ilaliana  of  Monsignore  Giusto  Fontanini. 
Girolamo  Tiraboschi  and  Count  Giovanni  Maria  Mazzuchelli 
of  Brescia  devoted  themselves  to  literary  history. 

While  the  new  spirit  of  the  times  led  men  to  the  investigation 
of  historical  sources,  it  also  led  them  to  inquire  into  the  mechan- 
ism of  economical  and  social  laws.  Francesco  Galianl 
wrote  on  currency;  Gaetano  Filangieri  wrote  a 
Sciema  ddlc  ie^asione,  Cesare  Beccaria,  in  his 
treatise  Dei  deliui  e  ddtt  pene^  made  a  contribution  to  the 
reform  of  the  penal  system  and  promoted  the  abolition  of  torture. 
The  man  in  whom  above  all  others  the  literary  revival  of  the 
i8th  century  was  most  conspicuously  embodied  was  Giuseppe 
ParinL  He  was  bom  in  a  Lombard  village  in  1729,  was 
mostly  educated  at  Milan,  and  as  a  youth  was  known  among 
the  Arcadian  poets  by  the  name  of  Darisbo  £lidonk>.  Even  as 
an  Arcadian,  however,  Parini  showed  signs  of  departing 
Part^  from  the  common  type.  In  a  collection  of  poems  that 
he  published  at  twenty-three  years  of  age,  under  the 
name  of  Ripano  Eupilino,  there  are  some  pastoral  sonnets  in 
which  the  poet  shows  that  he  had  the  faculty  of  taking  his 
scenes  from  real  life,  and  also  some  satirical  pieces  in  whidi  he 
exhibits  a  spirit  of  somewhat  rude  opposition  to  his  own  times. 
These  poems  are  perhaps  based  on  reminiscences  of  Bemi,  but 
at  any  rate  they  indicate  a  resolute  determination  to  assail 
boldly  all  the  literary  conventionalities  that  surrounded  the 
author.  This,  however,  was  only  the  beginning  of  the  battle. 
Parini  lived  in  times  of  great  social  prostration.  The  nobles 
and  the  rich,  all  given  up  to  ease  and  to  silly  gallantry,  consumed 
their  lives  in  ridiculous  trifles  or  in  shameless  self-indulgence, 
wasting  themselves  on  immoral  "  Cicisbeismo,"  and  offering  the 
inost  miserable  spectacle  of  feebleness  of  mind  and  charaaer. 
It  was  against  this  social  condition  that  Parini's   muse  was 
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directed.  Already,  improving  on  the  poems  of  his  youth,  he  had 
proved  himself  an  innovator  in  his  lyrics,  rejecting  at  once 
Petrarchism,  Secentbmo  and  Arcadia,  the  three  maladies  that 
had  weakened  Italian  art  in  the  centuries  precedmg  his  own, 
and  choosing  subjects  taken  from  real  life,  such  as  might  help  in 
the  instruction  of  his  contemporaries.  In  the  Odt  the  satirical 
note  is  already  heard.  But  it  came  out  more  strongly  in  the 
poem  Dd  giorno,  in  which  he  imagines  himself  to  be  teaching  a 
young  Milanese  patrician  all  the  habits  and  ways  of  gallant 
life;  he  shows  up  all  its  ridiculous  frivolities,  and  with  deb'cate 
irony  unmasks  the  futilities  of  aristocratic  habits.  Dividing 
the  day  into  four  parts,  the  Mattino,  the  Mezzogiorno,  the 
Vespero,  the  Notte,  by  means  of  each  of  these  he  describes  the 
trifles  of  which  they  were  made  up,  and  the  book  thus  assumes 
a  social  and  historical  value  of  the  highest  importance.  Parini, 
satirizing  his  time,  fell  back  upon  truth,  and  finally  made  art 
serve  the  purpose  of  civil  morality.  As  an  artist,  going  straight 
back  to  classical  forms,  aspiring  to  imitate  Virgil  and  Dante, 
he  opened  the  way  to  the  fine  school  that  we  shall  soon  see  rise, 
that  of  Alfieri,  Foscolo  and  Monti.  As  a  work  of  art,  the  Giarno 
is  wonderful  for  the  Socratic  skill  with  which  that  delicate  irony 
is  constantly  kept  up  by  which  he  seems  to  praise  what  he 
effectually  blames.  The  verse  has  new  harmonies;  sometimes 
it  is  a  little  hard  and  broken,  not  by  accident,  but  as  a  protest 
against  the  Arcadian  monotony.  Generally  it  flows  majestically, 
but  without  that  Frugonian  droning  that  deafens  the  ears  and 
leaves  the  heart  cold. 

Gasparo  Gozzi's  satire  was  less  elevated,  but  directed  towards 
the  same  end  as  Parini's.  In  his  Osservaiore,  something  like 
Addison's  Spectalor,  in  his  CanOla  seneto,  in  the 
Hondo  mmraUf  by  means  of  allegories  and  novelties 
he  hit  the  vices  with  a  delicate  touch,  and  inculcated  a 
practical  moral  with  much  good  sense.  Gozzi's  satire  has  some 
slight  resemblance  in  style  to  Ludan's.  It  is  smooth  and  light, 
but  withal  it  does  not  go  less  straight  to  its  aim,  which  is  to  point 
out  the  defects  of  sodety  and  to  correct  them.  Gozzi's  prose  is 
very  graceful  and  lively.  It  only  errs  by  its  overweening  affecta- 
tion of  imitating  the  writers  of  the  14th  century.  Another 
satirical  writer  of  the  first  half  of  the  x8th  century  was  Giuseppe 
Baretti  of  Turin.  In  a  journal  called  the  Frusta  UUeraria  he 
took  to  lashing  without  mercy  the  works  which  were  then  being 
published  in  Italy.  He  had  Icamt  much  by  travelling;  and 
especially  his  long  stay  in  England  had  contributed  to  give  an 
independent  character  to  his  mind,  and  made  him  judge  of 
men  and  things  with  much  good  sense.  It  is  trae  that  his 
judgments  are  not  always  right,  but  the  Frusta  Utleraria  was  the 
first  book  of  independent  criticism  directed  particularly  against 
the  Arcadians  and  the  pedants. 

Everything  tended  to  improvement,  and  the  character  of  the 
reform  was  to  throw  off  the  conventional,  the  false,  the  artifidal, 
and  to  return  to  trath.  The  drama  felt  this  influence  of  the 
times.  Apostolo  Zeno  and  Metastasio  (the  Arcadian  name  for 
Pietro  Trapassi,  a  native  of  Rome)  had  endeavoured  to  make 
"  melodrama  and  reason  compatible."  The  latter  in  particular 
succeeded  in  giving  fresh  expression  to  the  affections,  a  natural 
turn  to  the  dialogue  and  some  interest  to  the  plot; 
and  if  he  had  not  fallen  into  constant  unnatural  over- 
refinement  and  unseasonable  mawkishness,  and  into 
frequent  anachronisms,  he  lu'ght  have  been  considered  as  the 
first  dramatic  reformer  of  the  x8tfa  century.  That  honour 
belongs  to  Carb  Goldoni,  a  Venetian.  He  found  comedy  either 
entirdy  devoted  to  classical  imitation  or  given  up  to  extrava- 
gance, to  coups  de  tkMtre,  to  the  most  boisterous  succession  of 
unlikely  situations,  or  else  treated  by  comic  actors  who  recited 
impromptu  on  a  given  subject,  of  which  they  followed  the  outline. 
In  this  old  popular  form  of  comedy,  with  the  masks  of  pantaloon, 
of  the  doctor,  of  harlequin,  of  BrigheUa,  &c.,  Goldoni  found  the 
strongest  obstades  to  his  reform.  But  at  last  he  conquered, 
creating  the  comedy  of  character.  No  doubt  Moli^re's  example 
hdped  him  in  this.  Goldoni 's  characters  are  always  true,  but 
often  a  little  superfidal.  He  studied  nature,  but  he  did  not 
plunge  Into  psychological  depths.    In  most  of  his  creations,  the 


9IO 


ITALIAN  LITERATURE 


external  father  than  the  intenial  part  is  depicted.  In  this 
respect  he  is  much  inferior  to  Moli&e.  But  on  the  other  hand 
he  surpasses  him  in  the  liveliness  of  the  dialogue,  and  in  the 
facility  with  which  he  finds  his  dramatic  situations.  Goldoni 
wrote  much,  in  fact  too  much  (more  than  one  hundred  and 
fifty  comedies),  and  had  no  time  to  coitect,  to  polish,  to  perfect 
his  works,  which  are  all  rou^  cast.  But  for  a  comedy  of  cha- 
racter we  must  go  straight  from  Machiavelli's  Mandragora  to 
him.  Goldoni's  dramatic  aptitude  is  curiously  illustrated  by 
the  fact  that  he  took  nearly  all  his  types  from  Venetian  society, 
and  yet  managed  to  give  them  an  ineidiaustible  variety.  A  good 
many  of  his  comedies  were  written  in  Venetian  dialect,  and  these 
are  perhaps  the  besL 

The  ideas  that  were  making  their  way  in  Frendi  society  in 
the  i8th  century,  and  afterwards  brought  about  the  Revolution 
of  X789,  gave  a  q>ecial  direction  to  Italian  literature 
of  the  second  half  of  the  x8th  century.  Love  of  ideal 
liberty,  desire  for  equality,  hatred  of  tyranny,  created 
'•t'mf  in  It^y  a  literature  whidi  aimed  at  national  objects, 
seeking  to  improve  the  condition  of  the  country  by 
freeing.it  from  the  double  yoke  of  political  and  religious 
despotism.  But  all  this  was  associated  with  another  tendency. 
The  Italians  who  aspired  to  a  political  redemption  believed 
that  it  was  inseparable  from  an  intellectual  revival,  and  it 
seemed  to  them  that  this  could  only  be  effected  by  a  reunion 
with  ancient  classidsm — in  other  words,  by  putting  themsdves 
in  more  direct  communication  with  andent  Greek  and  Latin 
writers.  This  was  a  repetition  of  what  had  occurred  in  the  first 
half  of  the  xsth  century.  The  xjth  century  might  in  fact  be 
considered  as  a  new  Italian  Middle  Age  without  the  hardness 
of  that  iron  time,  but  corrupted,  enervated,  overrun  by  Spaniards 
and  French,  an  age  in  which  previous  dvilization  was  cancelled. 
A  reaction  was  necessary  against  that  penod  <rf  hist<»y,  and  a 
construction  on  its  ruins  of  a  new  country  and  a  new  dvflization. 
There  had  already  been  forenmners  of  this  movement;  at  the 
head  of  them  the  revered  ParinL  Now  the  worii  must  be 
completed,  and  the  necessary  force  must  once  more  be  sought 
for  in  the  andent  literature  of  the  two  classic  nations. 

Patriotism  and  flawirism  then  were  the  two  princQ>Ies  that 
in^Mxed  the  literature  which  began  with  AlfierL  He  wor^pped 
the  Greek  and  Roman  idea  of  popular  liberty  in  arms 
against  the  tyrant.  He  took  the  subjects  of  his 
tragedies  almost  invariably  from  the  history  of  these 
nations,  niade  continual  apostrophes  against  the 
despots,  made  his  andent  characters  talk  like  revolutionists  of 
his  time;  he  did  not  trouble  himself  with,  nor  think  about, 
the  truth  of  the  characters;  it  was  enough  for  him  that  his  hero 
was  Roman  in  name,  that  there  was  a  tyrant  to  be  killed,  that 
liberty  should  triumph  in  the  end.  But  even  this  did  not  satisfy 
Alfieri  Before  his  time  and  all  about  him  there  was  the  Arcadian 
school,  with  its  foolish  verbosity,  its  empty  abundance  of 
epithets,  its  nauseous  pastoraliaing  on  subjects  of  no  dvil  import- 
ance. It  was  necessary  to  arm  the  patriotic  muse  also  against  all 
this.  If  the  Arcadians,  not  ezduding  the  hated  Metastasio, 
diluted  their  poetry  with  languishing  tenderness,  if  they  poured 
themselves  out  in  so  many  words,  if  Uiey  made  such  set  phrases, 
it  behoved  the  others  to  do  just  the  contrary — to  be  brief,  concise, 
strong,  bitter,  to  aim  at  the  sublime  as  opposed  to  the  lowly  and 
pastoral.  Having  said  this,  we  have  told  the  good  and  evil  of 
Alfieri.  He  desired  a  political  reform  by  means  of  letters;  he 
saved  literature  from  Arcadian  ^^uniities,  leading  it  towards  a 
national  end;  he  armed  himself  with  patriotism  and  dsssidsm 
in  order  to  drive  the  profaners  out  oi  the  temple  of  art.  But  in 
substance  he  was  rather  a  patriot  than  an  artist.  In  any  case 
the  results  of  the  new  literary  movement  were  copious. 

Ugo  Foscolo  was  an  eager  patriot,  who  carried  into  life  the  heat 
of  t^  most  unbridled  passion,  and  into  his  art  a  rather  rhetorical 
f^ggo^  manner,  but  always  one  in^ired  by  daastcal  modds. 
The  Latere  di  Jacopo  Ortis^  inspired  by  Goethe's 
WerOieTf  are  a  love  story  with  a  mizture  of  patriotism;  they 
contain  a  violent  protest  against  the  treaty  of  Campo  Formio, 
and  an  outburst  from  Foscolo's  ovm  heart  about  an  unhappy 


love-affair  of  his.    His  passkma  wcie  sodden  iiad  vsaknt;  they 

came  to  an  end  as  abruptly  as  they  began;  they 

that  were  over  in  a  quarter  of  an  boor.    To  one  of  tbese 

Ortis  owed  its  origin,  and  it  is  pexliaps  the  best,  the 

of  all  his  writings.    Even  in  it  he  is  somrtimrs  p^'—r'?-*  aad 

rhetorical,  but  much  less  so  than  be  is,  for  *"«-«|'**^  s  the 

lectures  DdF  engine  e  delT  ufide  ddla  Utiem»a.    Ota  the 

whole,  Foscolo's  prose  is  turgid  and  affected,  and  reflects  the 

character  of  the  man  who  always  tried  to  poae,  even  beioce 

himself,  in  dramatic  attitudes.    This  was  indeed  the  defect  of 

the  Napoleonic  epoch;  there  wasa  honor  of  aaythov 


simple,  natural;  everything  must  be  after  the  model  of  the  bexo 
who  naade  all  the  worid  gase  with  wonder  at  bxm;  evrtjitiog 
must  assume  aome  heroic  shape.  In  Foscolo  this  tendency  va 
excessive;  and  it  not  sddom  happened  that,  in  wisfaiqg  to  pixy 
the  heio,  the  exceptional  man,  the  little  Napoleon  of  ladies' 
drawing-rooms,  he  became  false  and  bad,  false  in  fas  axt«  bad  ia 
hislife.  The5e^o{m,  whidi  ishisbest  ppeni,«nspraBpledby 
hi^  feding,  and  the  mastery  of  versifiotion  alwws  nondeifiJ 
arL  Perhaps  it  is  to  tha  mastery  mon  than  to  anything  cfae 
that  the  admiration  the  5e,^obyi  excites  is  dne.  Theteare 
obscure  passages  in  it,  as  to  the  meaning  of  whkii  it  woold 
as  if  even  the  author  himself  had  not  formed  a  dear  idea.  He 
left  incomplete  three  hymns  to  the  Graces^  in  wlddi  be  sang  of 
beauty  as  the  source  of  courtesy,  of  all  hi^  qnalities  and  of 
happiness.  Here  again  what  most  ezdtes  our  admiration  is  the 
harmonious  and  easy  versification.  Among  has  pioae  woiks  a 
high  place  belongs  to  his  txanslation  of  the  ^mrii  ififwf  Jam^ttj 
of  Sterne,  a  writer  by  whom  one  can  easily  nndentand  bow 
Foscolo  should  have  been  deqdy  affected.  He  went 
to  Eni^d,  and  died  there.  He  wrote  for  PjigHA 
Essays  on  Petrarch  and  on  the  texts  <rf  the  fVraiiirriMM  §Md  d 
Dante,  which  are  remarkaUe  for  the  time  at  nrln^  ihtf  wee 
written,  and  which  may  be  said  to  have  initiated  a  new  kiod  of 
literary  criticism  in  Italy.  Foscolo  is  sUn  greatly  admired,  and 
not  without  reason.  His  writings  stimulate  the  hrae  of  faths- 
land,  and  the  men  that  made  tbe  revolution  of  1848 
brought  up  on  them. 

If  in  Fosodo  patriotism  and  dassic»n  were 
formed  almost  one  passion,  so  much  cannot  be  said  o€  Vi 
Monti,  in  whom  the  artist  wasahaolutdypicdoaiinant 
Yet  Monti  was  a  patriot  too,  but  in  his  own  way 
He  had  no  one  deep  feding  that  ruled  him,  or  xatber  the  inobSty 
of  his  feelings  is  his  characteristic;  but  each  of  these  «ns  a  new 
form  of  patriotism,  that  took  the  place  of  an  old  one.  He  sav 
danger  to  his  country  in  the  Frendi  Revolution,  and  wrnte  t^ 
Pdlegrino  a^skiicQ,  the  BassmSsaaa  and  the  Fermaaie; 
Napdeon's  victories  caused  him  to  write  the  Prnaaim  and  the 
Musagonia;  in  htf  Panaiismo  and  his  5itjkijfuJ>aii  Ik  attadud 
the  papacy;  afterwards  he  sang  the  praises  o£  the  Aa5triax&. 
Thus  every  great  event  made  him  change  his  mind,  with  a  readi- 
ness which  might  seem  incredible,  but  is  yet  most  tasStjci^iaam^ 
Monti  was  above  everything  an  artist;  art  was  his  real,  his  ochr 
passion;  evexything  dse  in  him  was  liable  to  change,  that  ala=e 
was  persistent.  Fancy  was  his  tyrant,  and  under  its  r^  be  hid 
no  time  to  reason  and  to  see  the  nuseiable  aspect  of  hispoEsksi 
tergiversation.  It  was  an  overbearing  doty  that  noved  bis. 
and  at  iu  dictation  he  wrote.  Pius  VI.,  Napoleon,  Fma  H. 
were  to  him  but  passing  shadows,  to  which  he  haidlj  gives  ibc 
attention  of  an  hour;  that  which  endures,  whidi  is  ctosal  u 
him,  is  art  alone  It  were  unjust  to  aocose  Monti  of  >i«»»*'WL 
U  we  say  that  nature  in  giving  him  one  only  £acalty  had  ma^t 
the  poet  ridx  and  the  man  poor,  we  shall  speak  the  traih.  B.;: 
tbe  poet  was  indeed  rich.  Knowing  little  Gredc,  be  snccndec  c 
making  a  translation  of  the  JHad  which  is 
Homeric  feding,  and  in  his  BassmUiema  he  is 
Dante.  In  fine,  in  him  dsisical  poetry  seemed  to  revive  is  u 
its  florid  grandeur. 

Monti  was  bom  in  X754,  Foscolo  in  1778;  four  years  fatcr  tZ 
was  bom  another  poet  of  the  same  school,  Giambattntn 
Niccolini.    In  literature  he  was  a  dassaciBt;  in  politics 
he  was  a  Ghibdline,  a  rare  aoqition  in  Guc^  n.— «^^  v< 
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birthplace.  In  tnnslftting  or,  if  the  expression  is  preferred, 
imitating  Aeschylus,  as  weli  as  in  writing  the  Discorsi  suUa 
tragtdia  grtca,  and  on  the  Sublime  e  MieJulangeio,  NiccoUni 
displayed  his  passionate  devotion  to  ancient  literature.  In  his 
tragedies  he  set  himself  free  from  the  excessive  rigidity  of  Alfieri, 
and  partly  approached  the  English  and  German  tragic  authors. 
He  nearly  always  chose  political  subjects,  striving  to  keep  alive 
in  nis  compatriots  the  love  of  liberty.  Such  are  Nabucco,  Antonto 
Foscariui,  Cunanni  da  Procida,  Lodovko  U  Moro^  &c.  He  assailed 
papal  Rome  in  Amaldo  da  Brescia,  a  long  tragic  piece,  not  suited 
for  acting,  and  epic  rather  than  dramatic.  Niccolini's  tragedies 
show  a  rich  lyric  vein  rather  than  dramatic  genius.  At  any  rate 
he  has  the  merit  of  having  vindicated  liberal  ideas,  and  of  having 
opened  a  new  path  to  Italian  tragedy. 

The  literary  period  we  are  dealing  with  had  three  writers  who 
are  e v^mples  of  the  direction  taken  by  historical  study.  It  seems 
„■  .  strange  that,  after  the  learned  school  begun  by  Mura- 
tori,  there  should  have  been  a  backwajrd  movement 
here,  but  it  is  clear  that  this  retrogression  was  due  to  the 
influence  of  classicism  and  patriotism,  which,  if  they  revived 
poetry,  could  not  but  spoil  history.  Carlo  Botta,  bom  in  1766, 
was  a  spectator  of  French  spoliation  in  Italy  and  of  the  over- 
bearing rule  of  Napoleon.  Hence,  excited  by  indignation,  he 
wrote  a  History  of  Italy  from  zjSg  to  1814,  and  later  on  he 
continued  Cuicciardini's  History  up  to  1 780.  He  wrote  after  the 
manner  of  the  Latin  authors,  trying  to  imitate  Livy,  putting 
together  long  and  sonorous  periods  in  a  style  that  aimed  at  being 
Uke  Boccaccio's,  caring  little  about  that  which  constitutes  the 
critical  material  of  history,  only  intent  on  declaiming  his  academic 
prose  for  his  country's  benefit.  Botta  wanted  to  be  classical 
in  a  style  that  could  no  longer  be  so,  and  hence  he  failed  com- 
pletely to  attain  his  literary  goal.  His  fame  is  only  that  of  a  man 
of  a  noble  and  patriotic  heart.  Not  so  bad  as  the  two  histories 
of  Italy  is  that  of  the  Cuerra  ddV  imlipendema  americana. 

Close  to  Botta  comes  Pietro  Colletta,  a  Neapolitan  bom  nine 
years  after  him.  He  also  in  his  Stcria  del  reame  di  Napoli  dal 
*734  ol  Z825  had  the  idea  of  defending  the  independence  and 
liberty  of  Italy  in  a  style  borrowed  from  Tacitus;  and  he  suc- 
ceeded rather  better  than  Botta.  He  has  a  rapid,  brief,  nervous 
style,  which  makes  his  book  attractive  reading.  But  it  is  said 
that  Pietro  Giordani  and  Gino  Capponi  corrected  it  for  him. 
Lazzaro  Papi  of  Lucca,  author  of  the  Commentan  delta  rivolutione 
francese  dal  17B9  al  i8t4,  was  not  altogether  unlike  Botta  and 
Colletta.  He  also  was  an  historian  in  the  classical  style,  and 
treats  his  subject  with  patriotic  feeling;  but  as  an  artist  be 
perhaps  excels  the  other  two. 

At  first  sight  it  seems  unnatural  that,  whilst  the  most  burning 
political  passions  were  raging,  and  whilst  the  most  brilliant  men 
of  genius  in  the  new  classical  and  patriotic  Khool  were 
at  the  height  of  their  influence,  a  question  should 
have  arisen  about  "  purism  "  of  language.  Yet  the 
phenomenon  can  be  easily  accounted  for.  Purism  is  another 
form  of  classicism  and  patriotism.  In  the  second  half  of  the 
i8th  century  the  Italian  language  was  specially  full  of  French 
expressions.  There  was  great  indifference  about  fitness,  still  more 
about  elegance  of  style.  Prose  then  was  to  be  restored  for  the 
sake  of  national  dignity,  and  it  was  believed  that  this  could  not 
be  done  except  by  going  back  to  the  writers  of  the  14th  century, 
to  the  "  aurei  trecentist!,"  as  they  were  called,  or  else  to  the 
classics  of  Italian  literature.  One  of  the  promoters  of  the  new 
school  was  Antonio  Cesari  of  Verona,  who  republished  ancient 
authors,  and  brought  out  a  new  edition,  with  additions,  of  the 
Vocobcfario  delta  Crusca.  He  wrote  a  dissertation  Sopra  to 
ttata  presente  delta  lingua  italiana,  and  endeavoured  to  establish 
the  supremacy  of  Tuscan  and  of  the  three  great  writers  Dante, 
Petrarch,  Boccaccio.  And  in  accordance  with  that  principle 
he  wrote  se<reral  books,  taking  pains  to  copy  the  "  trecentist!  " 
as  closely  as  possible.  But  patriotism  in  Italy  has  always  had 
something  municipal  in  it;  so  to  this  Tuscan  supremacy,  pro- 
claimed and  upheld  by  Cesari.  there  was  opposed  a  Lombard 
school,  which  would  know  nothing  of  Tuscan,  and  with  Dante's 
De  9ulgar$  ehquio  returned  to  the  idea  of  the  "  lingua  illustre." 


This  was  an  old  question,  largely  and  bitteriy  argued  in  the 
Cinquecento  (i6th  century)  by  Varchi,  Muxio,  Castelvetro, 
Speroni  and  others.  Now  the  question  came  up  again  quite 
fresh,  as  if  no  one  had  ever  disctissed  it  before.  At  the  head 
of  the  Lombard  school  were  Monti  and  his  son-in-law  Count 
Giulio  Pcrticari.  This  gave  Monti  an  occasion  to  write  Proposta 
di  alcune  correuoni  ed  aggiunte  al  vacabolario  delta  Crusca, 
in  which  he  attacked  the  Tuscanism  of  the  Crusca,  but  in  a 
graceful  and  easy  style,  such  in  fact  as  to  form  a  prose  that  u 
one  of  the  most  beautiful  in  Italian  literature.  Perticari  on 
the  other  hand,  with  a  very  inferior  intellect,  narrowed  and 
exasperated  the  question  in  two  treatises,  Degli  scrittori  del 
Trecento  and  DelT  amor  patrio  di  Dante,  In  which,  often  disguising 
or  altering  the  facts,  he  only  makes  confusion  where  there  was 
none  Meantime,  however,  the  impulse  was  given.  The  dispute 
about  language  took  its  place  beside  literary  and  political  disputes, 
and  all  Italy  took  part  in  it — Basilio  Puoti  at  Naples,  Paolo 
Costa  in  the  Romagna,  Marc*  Antonio  Parent!  at  Modena, 
Salvatore  Betti  at  Rome,  Giovanni  Gherardini  in  Lombardy, 
Luigi  Fomadari  at  Lucca,  Vincenxo  Nannucd  at  Florence. 

A  patriot,  a  classicist  and  a  purist  all  at  once  was  Pietro 
Giordani.  bora  in  1774;  he  was  almost  a  compendium  of  the 
literary  movement  of  the  time.  His  whole  life  was 
a  battle  fought  for  liberty.  Most  learned  in  Greek 
and  Latin  authors,  and  in  the  Italian  trecentist!,  he  only  left 
a  few  writings  behind  him,  but  they  were  carefully  elaborated  in 
point  of  style,  and  his  prose  was  in  his  time  considered  wonder- 
ful. Now  it  is  looked  on  as  too  majestic,  too  much  laboured  in 
phrases  and  conceits,  too  far  from  nature,  tooartifidaL  Giordani 
closes  the  literary  epoch  of  the  classidsts. 

7.  Nineteenth  Century  and  After. '-'At  this  point  the  contem* 
porary  period  of  literature  begins.  It  has  been  said  that  the 
first  impulse  was  given  to  it  by  the  romantic  school,  j,__  . 
which  had  as  its  organ  the  Conciliatore  established  in 
1818  at  Milan,  and  on  the  staff  of  which  were  Silvio  PeUico, 
Lodovico  di  Breme,  Giovile  Scalvini,  Tommaso  Grossi,  Giovanni 
Berchet,  Samuele  Biava  and  lastly  Alessandro  Manzoni.  It 
need  not  be  denied  that  all  these  men  were  influenced  by 
the  ideas  that,  espedally  in  Germany,  at  the  beginning  of  the 
19th  century  constituted  the  movement  called  Romanticism. 
Nevertheless,  in  Italy  the  course  of  literary  reform  took  another 
direction.  There  is  no  doubt  that  the  real  head  of  the  reform, 
or  at  least  its  most  distinguished  man,  was  Alessandro  Manzoni. 
He  formulated  in  a  letter  of  his  the  objects  of  the  new  school, 
saying  that  it  aspired  to  try  and  discover  and  express  *'  0  vero 
storico  "  and  "  il  vero  morale,"  not  only  as  an  end,  but  as  the 
widest  and  eternal  source  of  the  beautiful.  And  it  Is  precisely 
realism  in  art  that  characterizes  Italian  literature  from  Manzoni 
onwards.  The  Promessi  Sposi  is  the  one  of  his  works  that  has 
made  him  immortal.  No  doubt  the  idea  of  the  historical  novel 
came  to  him  from  Sir  Walter  Scott,  but  he  succeeded  in  some- 
thing more  than  an  historical  novel  in  the  narrow  meaning  of 
that  word;  he  created  an  eminently  realistic  work  of  art.  The 
romance  disappears;  no  one  cares  for  the  plot,  which  moreover 
is  of  very  little  consequence.  The  attention  is  entirely  fixed  on 
the  powerful  objective  creation  of  the  characters.  From  the 
greatest  to  the  least  they  have  a  wonderful  verisimilitude; 
they  are  living  persons  standing  before  us,  not  with  the  qualities 
of  one  time  more  than  another,  but  with  the  human  qualities  of 
all  time.  Manzoni  is  able  to  unfold  a  character  in  all  particulars, 
to  display  it  in  all  its  aspects,  to  follow  it  through  its  different 
phases.  He  is  able  also  to  seize  one  moment,  and  from  that 
moment  to  make  us  guess  all  the  rest.  Don  Abbondio  and 
Renzo  are  as  perfect  as  Azzeccagarbugli  and  II  Sarto.  Manzoni 
dives  down  into  the  innermost  recesses  of  the  human  heart, 
and  draws  thence  the  most  subtle  psychological  reality.  In 
this  his  greatness  lies,  which  was  recognized  first  by  his  com- 
panion in  genius.  Goethe.  As  a  poet  too  he  had  gleams  of  genius, 
especially  in  the  Napoleonic  ode,  //  Cinque  Haggio,  and  where 
he  describes  human  affections,  as  in  some  stanzas  of  the  inni 
and  in  the  chorus  of  the  Adelcki.  But  it  is  on  the  Promessi 
Sposi  alone  that  his  fame  now  rests. 
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The  great  poet  of  the  age  was  Leopard!,  bom  thirteen  years 
after  Manzoni  at  Recanati,  of  a  patridan  family,  bigoted  and 
avaridotis.  He  became  so  familiar  with  Greek  authors 
that  he  used  afterwards  to  say  that  the  Greek  mode  of 
thought  was  more  dear  and  living  to  his  mind  than  the  Latin 
or  even  the  Italian.  Solitude,  sickness,  domestic  tyranny, 
prepared  him  for  profound  mdancholy.  From  this  he  passed 
into  complete  religious  scepticism,  from  which  he  sought  rest 
in  art.  Everything  is  terrible  and  grand  in  his  poems,  which 
are  the  most  agonizing  cry  in  modem  literature,  uttered  with  a 
solemn  quietness  that  at  once  elevates  and  terrifies  us.  But 
besides  being  the  greatest  poet  of  nature  and  of  sorrow,  he  was 
also  an  admirable  prose  writer.  In  his  OpereUe  mora/f— dialogues 
and  discourses  marked  by  a  cold  and  bitter  smile  at  human 
destinies  which  freezes  the  reader — the  deamess  of  style,  the 
simplidty  of  language  and  the  depth  of  conception  are  such  that 
perhaps  he  is  not  only  the  greatest  lyrical  poet  since  Dante,  but 
also  one  of  the  most  perfect  writers  of  prose  that  Italian  literature 
has  had. 

As  realism  in  art  gained  ground,  the  positive  method  in 
criticism  kept  pace  with  it.  From  the  manner  of  Botta  and 
CoUetta  histoiy  returned  to  its  spirit  of  learned  re- 
search, as  is  diown  in  sudi  works  as  the  Arckivio 
stcrico  UaiianOj  established  at  Florence  by  Giampietro 
Vieusseox,  the  Sloria  d*  Italia  nd  medic  epo  by  Carlo 
Trojra,  a  remarkable  treatise  by  Manzoni  himself,  Sopra  alcuni 
punti  ddla  storia  Umgohardica  in  lUdia^  and  the  very  fine 
histoiy  of  the  Vespri  sicUiani  by  Michde  Amari.  But  alongside 
of  the  great  artists  Leopardi  and  Manzoni,  alongside  of  the 
learned  scholars,  there  was  also  in  the  first  half  of  the  19th 
century  a  patriotic  literature.  To  a  dose  observer  it  will  appear 
that  historical  learning  itself  was  in^ired  by  the  love  of  Italy. 
Giampietro  Vicusseuz  had  a  distinct  political  object  when  in 
1820  he  established  the  monthly  review  AntotogUL,  And  it  is 
equally  well  known  that  his  Arckivio  ttorico  italiano  (1843)  was, 
under  a  different  form,  a  continuation  of  the  Antologia^  which 
was  suppressed  in  1833  owing  to  the  action  of  the  Russian 
government.  Florence  was  in  those  days  the  asylum  of  all  the 
Italian  exiles,  and  these  exiles  met  and  shook  hands  in  Vieus- 
seuz's  rooms,  where  there  was  more  literary  than  political  talk, 
but  where  one  thought  and  one  only  animated  all  minds,  the 
thought  of  Italy. 

The  literary  movement  which  preceded  and  was  contemporary 
with  the  political  revolution  of  1848  may  be  said  to  be  repre- 
sented by  four  writers — Giuseppe  Giusti,  Francesco  Domenico 
Guerrazzi,  Vincenzo  Gioberti  and  Cesare  Balbo.  Giusti  wrote 
epigrammatic  satires  in  popular  language.  In  incisive  phrase 
he  scourged  the  enemies  of  Italy;  his  manner  seemed  very 
original,  but  it  really  was  partly  imitated  from  B£ranger.  He 
was  a  telling  political  writer,  but  a  mediocre  poet.  Guerrazzi 
had  a  great  reputation  and  great  influence,  but  his  historical 
novels,  though  read  with  fervcrish  avidity  before  1848,  are  now 
almost  forgotten.  Gioberti,  a  powerful  polemical  writer,  had 
a  noble  heart  and  a  great  mind;  his  philosophical  worlu  are 
now  as  good  as  dead,  but  the  Primalo  morale  e  civile  degli  Ilaliani 
will  last  as  an  important  document  of  the  times,  and  the  Ctsuita 
modemo  will  live  as  the  most  tremendous  indictment  ever  written 
against  the  Jesuits.  Balbo  was  an  earnest  student  <rf  history, 
and  made  history  useful  for  politics.  Like  Gioberti  in  his  first 
period,  Balbo  was  zealous  for  the  dvil  papacy,  and  for  a  federa- 
tion of  the  Italian  states  presided  over  by  it.  His  Sommario 
della  storia  J'  Itdia  is  an  excellent  epitome.  (A.  Ba.) 

After  the  year  1850  political  literature  becomes  less  important, 
one  of  the  last  poets  distinguished  in  this  genre  being  Francesco 
dall'  Ongaro,  with  his  stornelli  polilici.  For  details  as 
Comtam^  IQ  thg  works  of  recent  writers,  reference  may  be  made 
to  the  separate  biographical  artidea,  and  here  a 
summary  must  suffice.  Giovanni  Prati  and  Aleardo 
Aleardi  continue  romantic  traditions.  The  dominating  figure 
of  this  later  period,  however,  is  Giosud  Carducci,  the  opponent 
of  the  Romantics  and  restorer  of  the  ancient  metres  and  spirit, 
who,  great  as  a  poet,  was  scarcely  less  distinguished  as  a  literary 


critic  and  historian.  Other  classical  poets  are  Giuseppe  ChiniBi, 
Domenico  Guoli,  Arturo  Graf,  Guido  Mazzocd  aJMl  Gioviniu 
Marradi,  of  whom  the  two  last  named  may  perhaps  be  regirccd 
as  special  disdples  of  Carducd,  while  another,  Giovanni  Fa&i-  :li, 
best  known  by  his  Myricae  and  PoemeUi^  only  began  as  Swc!i. 
Enrico  Panzacchi  (b.  1842)  was  at  heart  still  a  romantic  Olinio 
Guerrini  (who  wrote  under  the  pseud<»ym  c^  Lorenzo  Steccfae;:. ) 
is  the  chief  representative  of  veriamo  in  poetry,  and,  thoo^db  '"^ 
early  works  obtained  a  suc^  de  scomdaU,  he  is  the  anthor  :f 
many  lyrics  of  intrinsic  value.  Alfredo  Baocdli  and  Mano 
Rapisardi  are  epic  poets  of  distlnctMm.  Felice  Cavaik>tt:  :s 
the  author  of  the  stirring  Marcia  de  Leonida.  Among  dL:.k:t 
writers,  the  great  Roman  poet  Giuseppe  Gioachino  Belli  iiis 
found  numerous  successors,  such  as  Renau>  Fadni  (Pisa).  &cr.o 
Barbarini  (Verona)  and  Cesare  Pascardia  (Rome).  Amcrf  re 
women  poets,  Ada  Negri,  with  her  soriaKsrir  FdaliU  i-i 
Tempeste,  has  achieved  a  great  reputation;  and  others,  sccL  li 
Vittoria  Aganoor,  A.  Bronacd-Brunamonti  and  Annie  Mva:;ju 
are  highly  esteemed  in  Italy. 

Among  the  dramatists,  Pietro  Cossa  in  tragedy,  Gberardl  id 
Testa,  Ferdinando  Martini  and  Paob  Ferrari  in  csesef}. 
represent  the  older  schools.  More  modem  methods  were  adoj-.c'l 
by  Giuseppe  Giacosa  and  Geiolamo  Rovetta. 

In  fiction,  the  historical  romance  has  fallen  into  dSslx^-z,^, 
though  Emflio  de  Marchi  has  written  some  good 
this  genre.  The  novd  of  intrigue  was  cultivated  by  Ar 
Giulio  Barrili  and  Salvatore  Farina,  the  pss^chological  ao%xl  .7 
Enrico  Annibale  Butti,  the  realistic  local  tale  by  Giovanni  Vcrrx 
the  mystic  philosophical  novd  by  Antonio  Fogazzaro.  Edsr. :  r  -c 
de  Amids,  perhaps  the  noost  widdy  read  of  all  modem  It^atrs. 
has  written  acceptable  fiction,  thoo^  his  moral  works  ^-i 
travels  are  more  generally  known.  Of  the  vome 
Matilde  Sexao  and  Grazia  Deledda  have  become 
popular. 

Gabride  d'  Annunzio  has  produced  <nigiBa]  wod 

drama  and  fiction,  of  extraordinazy  quality.    He  bcsan  v-  -^ 

some  lyrics  which  were  distinguished  no  Icsa  by  their  exq^  - :: 

beauty  of  form  than  by  their  licence,  and  these  ckarKlen>:  s 

reappeared   in  a  long  series  of  poems,   plays   and  dc\c^ 

D'Annunzio's  position  as  a  man  d  the  widest  fiteracy  x:* 

artistic  culture  is  undeniable,  and  even  Ins  sternest  critics  adz- .: 

his  mastery  of  the  Italian  tongue,  based  on  a  thoroni^  kaowVJt" 

of  Italian  literature  from  the  earliest  times.    But  with  all  ^ 

genius,  his  thought  is  unhealthy  and  his  pi'ssimisa 

the  beauty  of  his  work  is  the  beauty  d  decadence. 

BiBLiocaAPirr. — ^Among  the  more  aesthetic  acxjuums  of  I 
literature,  those  of  Emiliano  Giudid  (Floreoce,  1A55)  ajKi  Frsaca. 
de  Sanctis  (Naples.  1870)  are  still  the  best.    Two  histuiita  id  r. 
sdcntific  value  ivere  intemipted  by  the  death  of  the  aathors-  tv: 
of  Adolfo  BartoU  (Florence,  1879-1899)  bccakinc  off 
century,  and  that  of  Gaspary  (fteriin,  1884-1889; 
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so  far  only  down  to  the  death  of  Dsnte,  Loados,  1901) 
before  Tasso   (a  completioa   bdi^   midcnahen   by 
Bartoli's  artide  in  the  9th  edition  of  tha  encydopacdia  ka»  br-.-: 
reproduced,  with  some  slight  revisioii,  above.    Amoa%  tihe  c" 
recent  Italian  works,  the  most  important  b  the  dahomr  ttrsn 
vdumes   contributing  the  Slorin  letL  d*  Italia  striSia  da  ■■>  f   -  - 
di  professori  (IQOO  vqa.):  Giusaani,  Lett,  rvmama:  Kovati.  Or'" 
della   lingua;    Zingaudli,    Danlei    Vdpi.    II    Trtumiai    Rn«s     ' 
QiiaUrocento;    Ftamini,    H    Cinqmcento;     BeUorn.     B    Sr-^.-- 
Concari,  H  Setlecento;  Mazaoni,  L'  OUocemi:     Each  -vobc^   . 
a  full  bibliography.    Important  Gennan  works,  tmmitj^  Ga^--' 
are  those  of  wUse  and  Peroopft  (iflustiated :  Leipzig.  vSoo  .  i- . 
Casini  (in  GrSber's  Gntndr.  aer  rim,  PhS, ,  Stxasbuiig.  ia7>-:  • 
English  students  are  referred  to  Symoods's  JSroexissacr  n  - 
(especially,  but  not  exdusivdy,  vols.  iv.  and  r.;  new  cdL.  Lf 
1903),  and  to  R.  Gamett*s  aistory  ef  IlaUaa  L^r^tmae  lu.- 
1898).  iK  L 


ITALIAN  WARS  (X84S-Z870),  a  generic  name  for  t!^  se:v*   ' 
wars  for  Italian  unity  which  be^an  with  the  MBan  tnswrreci.  : 
the  x8th  of  March  1848  and  dosed  with  the  cmptore  oi  Re-: 
the  Italians  on  the  soth  of  Sq>tember  1870.    For  theai  I:-  -* 
political  interest  see  Italy:  History.    The  present  nrtsde  :-    * 
with  certain  campaigns  of  distinctively  military  importasrr. 
1848-49, 1859  and  t866,  in  the  first  and  third  of  «bicii  the  ^f~:^ 
of  gravity  of  the  nationalist  movement  was  the 
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on  the  verge  of  a  revolutionary  outburst,  tbe  atruggle  for  Italian 
unity  was  initiated  by  the  iniutTPCtion  at  Milan.  At  this  moment 
the  Austrian  army  in  Lombardy,  practically  a  higbly-trained 

Radetzliy,  one  of  the  grcaleat  generals  in  Austrian  history. 
Being,  however,  virtually  an  army  of  occupation,  it  vaa  brokea 
up  into  many  garrisons,  and  in  all  was  not  more  than  70,000 
strong,  so  that  after  five  days'  fighting  in  tbe  alrceta  of  Milan, 
Radetzky  did  as  Wellingion  had  proposed  to  do  in  1S17  when 
his  army  of  occupation  in  France  was  Ihrealened  by  a  nfttionaj 

ments,  Tlus  area  was  the  famous  Quadrilateral,  marked  by  the 
(orlreues  of  Manlua,  Verona,  FeschieTa  and  Legnago,  and 
there,  in  the  oHy  days  of  Apiil,  the  scattered  fractions  of  the 
Auilrians  assembled.  Lombudy  and  Venetia  bad  followed  tbe 
tiample  of  Milan,  and  ICing  Charles  Albert  of  Sardinia,  mohiliT' 
ingihe  Picdmonltst  army  in  good  time,  crossed  the  Irontier,  with 
e  regular)  tvo  dayi  if ler  the  Austriani  bad  withdrawn  froi 


Milan. 


Had  tl 


of  the  FiedmonieM  been  pmperiy  cootdlnaled, 
liltit  doubl  that  aome,  at  any  rsle,  of  the  Auilrian  detachments 
would  have  b«en  daitoyed  or  injund  In  their  retreat,  but  as  it  was 
Ihcy  scaped  without  material  loaset.  The  blow  BJveB  to  Avilrian 
prestige  by  the  revolt  of  the  gnst  dtiet  was,  however,  lo  severe 
thai  the  whole  peninsula  rallied  to  Charles  Albert.  Venice, 
reserving  a  garrison  for  her  own  ptolectiOD.  set  on  foot  an 
improvised  army  11,000  airong  00  the  maioland;  some  jooo 
Lombards  and  gooo  Insurgents  from  the  Imalkt  duchiei  gathered 
on  both  sides  of  the  Fo;  ij,ooo  Papal  troop*  under  Durando  and 
13,000  Neapdilanatuder  the  old  patriot  general  Fepc  movtd  up 
to  Ferrsra  and  Bologna  respectively,  and  Chatls  Albert  with  the 
Pledmontese  advanced  to  the  Uindo  at  the  beginning  of  ApriL 
His  motley  command  totalled  96,000  men,  of  whom,  however, 
only  hall  were  thoroughly  trained  and  disciplined  troops.  The 
reinforcements  available  in  Austria  were  about  >5,ooo  disciplined 
troopanotgreally  inferior  in  quality  to  Radetxky's  own  veterans. 
Charles  Albert  could  call  up  45,000  levies  at  a  few  weeks'  notice, 
aod  eveoIuaUy  all  the  resources  of  the  patriot  party. 

The  Tcfular  wii  begin  in  the  Kcond  week  of  April  on  the  Mhicio, 
ttw  pa^uB  ol  whicfa  river  were  forced  and  tbe  Austriaq  advanced 
InMa  dnveabHk  on  tbe  8th  (action  of  Coito)  and  9lh.  Radeltky 
.,..:..-j  ^  ireful  defensive,  and  the  kinrt  attempts  to  aur- 
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.  — jnd  and  with  30,000  men  ai 

Italians  (Papal  troapi,  voluntan.  Neapolium 
who  had  otahlished  themselves  acnm  his  line 
at  Wvna,  drove  them  away  and  ttoccaprd  Vicnm  (9th  June), 

Bnnia  valley  (V.1  Sugana)  as  they  advan^ioiS  'him,  tlw  king 
meanwhile  bring  hrid  in  clKck  b^  the  rat  of  Etadetiky's  army. 

Rave,  the  fidi  marshal  reluniEd'to  Ve™.    Charles  Albert  had 
mnr  tr."r  7;  m-)  n--i-.  -..tnally  in  band  on  the  tine  of  Ugh  (round, 

S.  '  "  i-:.-i '  -^  r:ii  I jagDB.  and  made  the  nUstahe  oT  ei^ending 

lni.r.i:r   '.  I'.  '..,1   r r  his  proposed  ii«  of  MantuL   Napoleon, 

'.im«|Tciund(ete  Punch  RaTOLuTH»A«T 
;.  eat  fffieulty  sdnd  this  aa " 


Tbe  smallo'  bands  of  patrioti  wi 
the  borders  or  destroyed,    Venic- 

■ieged  by  land  and  water,  and  tiL_, .  _ 

her  reiisuncc  until  October  iSM.Iong  after  then 


mity  had  ended  In  complete  failun, 
thanks  to  tbe  genius  of  Radeliky  and  the  thorough  training, 
mobility  and  >i»Tiflin*^«  of  his  soldiers.  During  tbe  winter  ol 
itl^S-iS^^^for,  to  avoid  uimece&aaiy  waste  ol  his  precious 
veteiaos,  Radctiky  let  the  Piedmontese  army  retire  unmolested 
over  tbe  Tidoo— Cbarlea  Albert  t(»k  energetic  measures  to 
leoiganiie,  refit  and  augment  his  army.  But  his  previous 
career  bad  not  fitted  faim  to  meet  the  crisis.  With  aspitiliotis 
for  unity  be  sympathized,  and  to  that  ideal  he  was  soon  to  sacrifice 
his  Efarone.  but  he  had  nothing  In  common  with  the  distinctively 
revolutionary  patty,  with  whom  arcumsiances  had  allied  him. 
Radicalism,  however,  wu  a  more  obvious  ii  a  lest  real  forc« 

Polish  genera]  Albert  Chrzanowski  (ijBB-iMi) 


adpdat 


Ji  appoint 


generals  and  the  army,  whilescarcelymodifying 
distrust  with  which  the  Liberal  parly  regarded 

March  the  two  main  armies  were  irauped  la  the  denidy 
ccled  district  lielwRn  Milan,  Vercelli  and  Pavia  (see  ik^ 


E  wucbtd  the  paHsges.  Chiiln  ' 
ety  in  band  65,000  men.  some  25,000  * 
in  various  detachmeois  to  riglii  and  ^ 
Deed  of  70^000  men  for  Actd  apeniioDS> 
.  be  recovery  of  Milan,  the  great  dty  tnai  lud  t 
o  revolt,  seemed  to  the  Italiau  the  finl  objcctivi 


ro  Lodi  sod  perhaps 


rnier  and  Olhers-whrhir^ 
48  rrvoliition  in  France  had  b 
II  had  declined  it. 
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to  Mantua  (at  in  1848),  or  gather  hit  foraes  for  battle  before  Milan. 
Radeul^  himself  openly  announced  that  he  would  take  the  offeneive, 
and  the  King's  plans  were  framed  to  meet  this  case  alsow  Two-thirds 
of  the  army,  4  divisions,  were  grouped  in  great  depth  between 
Novara,  Galliate  and  Castelnuovo.  A  Dttle  to  (be  right,  at  Vespolate 
and  Vigevano,  was  one  division  under  Durando,  and  the  remaining 
division  under  Ramorino  was  grouped  opposite  Pavia  with  orders 
to  taitt  that  place  if  possible,  but  ii  Radetsky  advanced  thence,  to 
fall  back  fighting  either  on  Mortara  or  Lonaello,*  while  the  main 
body  descended  on  the  Austrian  flank.  The  grouping  both  of 
Ramorino  and  of  the  main  body^-as  events  proved  m  toe  case  of 
the  latter— "Caxmot  be  serioudy  criddaed,  and  indeed  one  is  almost 
tempted  to  assume  that  Chraanowsld  consideied  the  case  of 
Radetzky's  advance  on  Mortara  more  carefully  than  that  of  his  own 
advance  on  Milan.  But  the  seething  spirit  of  revolt  did  not  allow 
the  army  that  was  Italy's  hope  to  stand  still  at  a  foreign  and  un- 
tried general's  dictation  and  await  Radetzky's  coming.  On  the  19th 
of  March  orders  were  issued  to  the  main  body  for  the  advance  00 
Milan  and  00  the  aoth  one  division,  led  by  the  long  himself ,  crossed 
the  Tidno  at  San  Martino. 

But  no  Austrians  were  encountered,  and  such  information  as 
was  available  indicated  that  Radetsky  was  concentrating  to  his 
left  on  the  Pavia-Lodi  road.  Chrcanowski  thereupon,  abandoning 
Of  indeed  he  ever  entertained)  the  idea  of  Radeczky  s  retirement 
and  his  own  triumphal  march  on  Milan,  suspended;  the  advance. 
His  fears  were  iustified,  for  that  evening  he  beard  that  Ramorino 
badabandcmednis  poet  and  taken  his  division  across  the  Pa  After 
the  war  this  genenl  was  shot  for  disobedience,  and  deservedly, 
for  the  covering  division,  the  fighting  flank*guard  on  whidi 
Chnanowvld's  defensive-offensive  oepended,  was  thus  withdrawn 
at  the  moment  when  Radetzky's  whole  army  was  crossing  the 
Tidno  at  Pavia  and  heading  for  Mortara.' 

The  four  Austrian  corps  began  to  file  across  the  Tidno  at  noon  on 
the  aoth,  and  by  nightfall  the  heads  of  Radetzky's  columns  were  at 
Zerbolo,  Gambob  and  La  Cava,  the  reserve  at  Pkvia.  a  flank-guard 
hokling  the  Cava-Casatisma  road  over  the  Po  aeainst  the  contingency 
of  Ramorino's  return,  and  the  two  brigades  that  bad  furnished  the 
outposts  aloag  the  Tidno  dosing  on  Berc|;uarda 

Qunanowski,  however,  having  now  to  deal  with  a  foreseen  case, 
gave  his  orders  promptly.  To  replace  Ramorino,  the  xst  division 
was  orderea  from  Vespolate  through  Mortara  to  TrumeUo ; 
y*^^  the  and  division  from  Cerano  to  push  south  on  Vigevano; 
Jiortara.  ii,^  reserve  from  Novara  to  Mortara;  the  remainder  to 
fdlow  the  2nd  division.  Had  the  1st  division  been  placed  at  Mortara 
instead  dl  Vespolate  in  the  first  instance  the  story  of  the  campaign 
might  have  been  very  different,  but  here  again,  though  to  a  far 
less  culpable  degree,  a  subordinate  general's  default  imperilled  the 
army.  Durando  (aist  March),  instead  of  pushing  on  as  ordered  to 
Tr^mdlo  to  take  contact  with  the  enemy,  halted  at  Mortara.  The 
reserve  also  halted  there  and  deployed  west  of  Mortara  to  guard 
against  a  possible  attack  from  San  GioTDa  The  Sardinian  ad- 
vanced guard  on  the  other  road  reached  aonm  San  Siro,  but  there 
met  and  was  driven  back  by  Radetzkjr's  II.  corps  under  Lieut. 
Fidd  Marshal  d'Aspre  (178^1850),  wluch  was  supported  by  the 
brigades  that  now  crossed  at  Bcr^niardo.  But  the  Italians  were 
also  supported,  the  Austrians  made  little  progress,  and  by  nightfall 
the  "Sardinian  II.,  III.  and  IV.  divisions  aid  dosed  up  around 
^gevano.  Radetzky  indeed  intended  his  troops  on  the  Vigevano 
road  to  act  simply  as  a  defensive  flank-guard  and  had  ordered  the 
rest  of  his  army  by  the  three  roads,  &rbolo-Gambolo,  Gropdlo- 
Trumcllo  and  Lomello-San  Giorgio,  to  converse  oa  Mortara.  The 
rearmost  of  the  two  corps  on  the  Gambolo  road  (the  I.)  was  to  serve 
at  need  as  a  support  to  the  flank-guard,  and,  justlv  confident  in  his 
troops,  Radetzky  did  not  hesitate  to  send  a  wn<^e  corps  by  the 
eccentric  route  of  Lomello.  And  bdore  nightfall  an  important 
success  had  justified  him,  for  the  II.  corps  from  Gambolo,  meeting 
Durando  outside  Mortara  had  defeated  him  bdore  the  Sardinian 
reserve,  prematurely  deployed  on  the  other  side  of  the  town,  could 
come  to  his  assistance.  The  remaining  corps  of  Radetzkv's  army 
were  still  short  of  Mortara  when  night  came,  but  this  could  hardly 
be  well  known  at  the  royal  headquarters,  and,  giving  up  the  slight 
chances  of  success  that  a  counterstroke  from  VQ:evano  on  Mortara 
opened,  Chrzanowski  ordered  a  general  concentration  on  Novara. 
This  was  effected  on  the  22nd,  on  which  day  Radetzky.  pushing  out 
the  II.  corps  towards  Vespolate,  concentrated  the  rest  at  Mortara. 
That  the  Italians  had  retired  was  dear,  but  it  was  not  known  whither, 
and,  predsely  as  Napoleon  had  done  before  Marengo  (see  Fkench 
Revolutionaky  Wars),  he  sent  one  corps  to  sdze  the  king's 
potential  line  of  retreat,  Novara- Vcrcelli,  kept  one  back  at  Mortara — 

*  Students  of  Napoleonic  strategy  will  find  it  interesting  to 
replace  Ramorino  bv.  say,  Lanncs,  and  to  post  Durando  at  Mortara- 
Vigevano  instead  ot  Vespolate- Vigevano,  and  from  these  conditions 
to  work  out  the  probable  course  oievcnts. 

'  Ramorino's  defence  was  that  he  had  received  information  that 
the  Austrians  were  advandng  on  Alessandria  by  the  south  bank  of 
the  Pa  But  Alessandria  was  a  fortress,  and  couki  be  expected  to 
hold  out  for  forty-deht  hours;  moreover,  it  could  easily  nave  been 
succoured  by  way  ol  valenza  if  necessary. 


trrac-.ps: 


ready,  it  may  be  presumed,  to 

^^gevano — and  eng^iged  the  other  three  u 

widdy  spaced  out,  on  the  Novan  road.    Thus  it  canse  aboat  chat 

on  the  33rd  d'Aspre's  II.  corps  encountered  Charles  Afiiert'a  whole 

army  loqg  before  the  III.  and  Reserve  could  join  it.    The  battle 

of  Novara  was,  nevertheless,  as  great  an  event  m  the  hastory  of  the 

Imperial-Royal  Army  as  Marengo  in  that  of  the  Freocfa. 

First  the  II.  corps,  and  then  the  II.  and  III.  togctfaer  attacfad 
with  the  utmost  resolution,  and  as  the  hours  went  by  more  aad 
more  of  the  whiteooatft  came  00  the  fidd  until  at  last  tne 
IV.  corps,  swinging  inward  from  Robbia  came  oa  to  the 
flank  of  the  ddence.  This  was  no  oMwe  strategical 
the  Austrians,  regiment  for  regiment,  were  more  than  a  matcli  f  sr 
the  Italians  and  the  result  was  decisive.  Charles  Albert  abdicated, 
and  the  young  Victor  Emmapud  II.,  his  sucoessor,  had  to  make  a 
hasty  armistice. 

After  Novara,  the  first  great  stragg^  lor  Italian  naaMj  was  C3 
more  than  a  q>asmodic,  if  often  de^wnte,  itnic^  of  sc:^ 
bodies  of  patriots  and  dtixens  of  walled  towns  to  avert  tie 
inevitable.  The  prindpal  inddents  in  the  last  phase  were  ti« 
siege  of  Venice,  the  sack  of  Bresda  by  the  merciless  Hayaaaard 
the  capture  of  Rome  by  a  French  ezpeditioaary  corps  xmdtr 
General  Oudinot. 

TBb  Italian  War  or  1S59 

The  campaign  of  Magenta  and  Solferino  took  piaceten fears 
later.  Napoleon  IIL,  himsdf  an  tx<arhemato,  and  the  apostle 
of  the  theory  of  "  nadonalities,"  had  had  his  altcntioB  aad  hs 
ambitions  drawn  towards  the  Italian  piobkm  by  the  aucmpt 
upon  his  life  by  OrsinL  The  general  political  boriaoa  was  by 
no  means  clear  at  the  end  of  1858,  and  on  the  1st  oC  Janaary 
1859  the  emperor  of  the  Frendi  pablidy  f  syafrntd  to  Hnt 
Austrian  ambassador  his  regret  that  "  oor  idatiooa  are  not  so 
good  as  heretofore."  This  was  regarded  by  all  oooccned  as  a 
prelude  to  war,  and  within  a  short  time  a  treaty  and  a  marxnfe- 
contract  allied  Sardinia  vith  the  leading  Euopeaa  power.  la 
the  smaller  Italian  states,  as  before,  the  govcnunenta  were  oc 
the  side  of  Austria  and  the  "  settlement  of  1815,  **  and  the  peo^-ies 
on  that  of  United  Italy.  The  Fmch  stiD  majntainffd  a  gaziiKs 
in  Rome  to  support  the  pope.  The  thorny  qocstion  of  the 
temporal  power  sertar  the  national  movcmeni  was  not  yet 
in  the  foreground,  and  though  Napoleon**  supimtt  of  \\t 
former  was  later  to  prove  his  undoing,  in  1859  the  main  enrsv 
was  Austria  and  the  paramount  factor  was  the  asBataace  si 
300,000  French  regulars  in  solving  the  immediate  pcoblna. 

The  Sardinian  army,  reconstituted  by  La  Marmora  with  tbe 
definite  object  of  a  war  for  union  and  rehabilitated  by  its  coad&:t 
in  the  Crimea,  was  eager  and  willing.  The  French  anoy.  pnr.i 
of  its  reputation  as  the  premier  army  in  the  wof  Id,  and 
three-fourths  of  it,  of  professional  soldiers  whose  sospd 
the  "Legend,"  welcomed  a  return  to  the  first  Napokca's 
battle-grounds,  while  the  emperor's  ambitions  coincided  ^mtCk  ha 
sentiments.  Austria,  on  the  other  hand,  did  not  desse  var 
Her  only  motive  of  resistance  was  that  it  was  impossifair  to  ccce 
her  Italian  possessions  in  face  of  a  mere  threat.  To  Imt,  nc 
more  than  to  France  and  infinitdy  more  than  to  Italy,  the  wsi  v«i 
a  political  war,  a  "  war  with  a  limited  aim  "  or  **  stronger  iarr 
of  diplomatic  note  ";  it  entirely  lacked  the  national  and  pexacc. 
spirit  of  resistance  which  makes  even  a  passive  dricacc  ic 
powerful 

Events  during  the  period  of  tendon  that  preceded  thea::^!.' 
declaration  of  war  were  practically  governed  fay  these  sk^-^ 
conditions.    Such  advantages  as  Austria  possessed  at  the  oc-  •> 
could  only  be  turned  to  account,  as  will  presently  a^qxar.    > 
prompt  action.    But  her  army  system  was  a  comfaiaaDoe    * 
conscription  and  the  "  nation  in  arms,"  whidi  for  the  (fiplosr-  ' 
war  on  hand  proved  to  be  quite  inadequate.    \i*faaea5 
French  amy  was  permanently  on  a  two-thirds  war  foo::;; 
(400,000  peace,  600,000  war),  that  of  Austria  required  to  be  rc-r 
than  doubled  on  mobilisation  by  calling  in  reservists.    Ns« 
the  value  of  reservists  is  always  conditioned  by  the  temper. 
the  population  from  which  they  come,  and  tl  is  nme  thts 
probable  that  the  indecision  <rf  the  Austtisn  govcniaacnt  bet'wfn 
January  and  April  1859  was  due  not  only  to  its  des2c  v'- 
general  grounds  to  avoid  war,  but  abo,  and  pwhapa  mSL 
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ta  its  hopci  ot  Mvntkf  It  by  Gntmea,  wilboul  tuviog  rcohik 
to  (he  poftftibJy  cUngcitnu  cipedicDt  of  &  ical  mobiluatHui.  A 
few  yean  before  the  method  al  "  bluSlilg  "  hid  been  oomplelely 
■ucceufu]  against  Pniuia.  But  tbe  Pruoiui  leiervist  i^'iSso 
did  not  Tract  to  fight,  vhenu  the  Ficnch  loldier  ^  iSj^dBired 
nothing  more  ardently. 

Id  theae  conditiona  the  Auitilan  pzqiantioni  were  made 
•puiogly,  but  with  ostentatiotu  Tbs  Uvec  cnipi  conitituting 
tiie  Army  of  Itniy  (coramaaded  ilnce  Radetiky'i  death  is  185S 
by  Feldieugmeiilei  Count  Fiant  Cyulai  (iIvS-iMj)),  were 
DuUnlained  at  war  efficiency,  but  not  at  aai  itrength  (coipi 
■veiaging  15,000).  Instead,  however,  of  mobiliang  them,  thi 
Vienna  govenunent  lent  an  army  corps  (III.)  from  Vienna  at 
peace  iiiength  in  January.  This  was  loiJowtd  by  (he  II.  corps, 
aiso  at  peace  strength,  in  February,  and  the  availablt  ' 
force,  from  that  point,  could  luve  invaded  PiedD'OnC  at 
The  initial  mOitaiy  liluation  was  indeed  all  in  favour  of  Ai 
Her  mobllizalion  was  calculated  (0  take  ten  week).  It  is 
but  her  concentration  by  rail  could  he  much  more  speedily 
eSected  than  thai  of  the  French,  who  had  either  (0  ciob  t' 
Alps  on  foot  or  to  proceed  to  Genoa  by  sea  and  thence  by  c 
line  of  railway  to  (he  interior.  Further,  the  demands  of  AIg«E 
Rome  and  other  garrisona,  the  complicated  political  vluatlon 
and  the  coniequent  necoKity  of  protecting  tiio  French  couti 
against  an  English  attack,'  and  atill  more  the  Rhine  frontin 
against  Frtisila  and  other  German  itiles  (a  task  to  which  Iht 
greatest  geoerai  in  (he  French  army,  Pflisaler,  was  assigned), 
tnateriaily  reduced  (be  size  of  the  army  to  be  sent  to  Italy.  But 
the  Austrian  govenuneut  held  i(s  hand,  and  the  Austrian  com. 
mander,  apparently  iwnplussed  by  the  alternation  of  quiescence 
■_  ■-  aiid  boldnen  al  Vienna,  asked  lor  lull  mobilization 
^^  and  turned  his  thoughts  to  the  Quadrilaleial  that 

had  Mrved  Radctiky  so  well  in  gaining  time  for  (he 
KBCrves  to  come  up.  March  passed  away  without  an  advance, 
and  it  was  not  until  the  Jth  of  April  that  the  long-^ieferred  order 
WIS  issued  from  Vienna  to  (he  raetvisu  to  Join  the  II.,  UI., 
v.,  VU.  and  Vni.  corps  hi  Italy.  And,  after  aU,  Gyulal  took 
the  field,  ■(  (he  end  of  April,  wi(h  most  of  his  units  at  (bree- 
quancQ  of  their  war  strength.'  On  the  side  of  the  allies  the 
Sardinums  mobiliud  $  Infantry  and  1  cavalry  divisions,  totalling 
64.000,  by  the  third  week  in  April.  A  few  dsys  later  Austria 
tent  an  ultitulum  to  Turin.  This  was  rejected  on  the  16th, 
war  being  thereupon  declared.  As  for  (he  French,  (he  cmpertir's 
policy  was  considerably  in  advance  of  his  war  minH(eT*s  prepaid 
tiODS.  The  (OUl  of  about  ijo.ooo  men  (all  that  could  be 
spared  out  of  500,000)  for  the  Italian  army  was  not  reached 
until  ^)eiations  were  In  progms;  and  tlie  first  Iroops  only 
entered  Savoy  Ot  diiembartLed  in  Genoa  on  the  ijth  and  "'' 

Thus,  long  as  the  opening  hid  been  delayed,  there  was  itOI 

a  period  alter  both  sides  had  rAolved  on  and  prepared  for  war, 

during  which  the  Auitrians  were  free  to  take  the 

^'"**'     offensive.     Had  the  Auitrians  crossed  the  fronti 

ana.       instead  of  wtitisg  an  ultimatum  on  the  iqth  of  Apr 

they  would  have  bad  from  a  sreek  to  a  fonnlght 
deal  with  the  Sardinians.  But  even  the  three  01  lour  days  (h 
elapsed  between  the  dedantioo  and  t  he  airivil  of  the  fiist  French 
■otdiers  were  wasted.  Vienna  ordered  Cyulai  (0  take  (he 
onensive  on  (be  iith,  bu(  K  was  not  until  the  30th  (hat  (be 
Austrian  general  crossed  the  Tidno,  His  movements  wen 
unopposed,  [he  whole  of  the  Sardinian  army  having  concent  rated 
(by  artingcmenl  between  La  Marmora  and  Marihil  Canrobrrt] 
in  a  flank  position  between  Caule  and  AleuaDdiia.  where  i( 
covered  Turui  indirecily  and  Genoa,  (he  French  disembarkation 

■The  Sardiriians.  at  peace  strength,  had  some  50.000  men.  and 
duiini  January  and  Fttrusry  ihc  (overn. •-■  -'-•  ■—•  -'■■-°- 


and  replaced  by  AuKruns. 


port,  directly.  Gyulai's  left  was  on  the  ind  of  May  opposite  the 
allied  centre,  and  his  right  stretched  as  far  aa  Veicelli.'  On  the 
jrd  he  planned  a  concentric  attack  on  King  Victor  Emmanuel's 
position,  and  parts  of  his  scheme  were  actually  put  into  eiecuiioD, 
but  be  suspended  it  owing  to  news  of  the  apfiroach  of  the  French 
fiota  Genoa,  supply  difficulties  [Radetiky,  the  Inheritor  of  the 
18th-century  traditions,  had  laid  it  down  (hat  the  toUiet  must 
he  wdl  fed  ind  (hat  the  civilian  must  not  be  plundered,  canditians 
which  were  unfsvoucable  to  mobility)  and  the  heavy  weather 
and  the  dangerous  state  of  the  rivers. 

Three  more  days  were  spent  in  s  careful  flank  much  to  the  right, 
and  on  the  gth  of  May  the  army  (lU.,  V,  ind  VII.)  wu  grouped 
about  Vemtli,  with  outposts  10-14  m.  beyond  the  Sesia  towards 
Turin,  reserves  (II.  Hnd  VHI.)  round  Morlua,  and  a  flank-guard 
detached  from  Benedek'i  VtU,  coipa  watching  the  Fo.    The 


me  light  ol  the  m 

however,  soon  given  up.  jiivouacs,  canceiiea  orders  and 
crossings  of  marching  columns  all  contributed  to  exhaust  the 
.  I  needlessly.  On  the  gth  one  corps  (the  V.)  had  its  direction 
and  disposition  altered  four  times,  without  any  change 

;he  general  liluation  (0  justify  this.    In  fact,  (be  ijjjjj^ 

i(iian  headquarter*  wen  lull  ol  able  soldieii,  each  Shh. 

'ham  had  his  own  views  on  (he  measures  (o  be  (aken 

.  a  certain  measure  of  support  from  Vienna— Cyulal,  Colonel 

Kuhn  his  chief  of  staFf,  and  Feldieugmeister  Heas,  who  had 

:rly  played  Gneisenau  to  Radetzky'i  BlUcher,    But  what 

fa  most  clearly  from  (be  movements  of  these  days  b  that 

GyiJai  himself  distrusted  the  offensive  projects  he  had  been 

ordered  to  execute,  and  ca(ching  spparenlly  a(  some  expreiaion 

of  approval  given  by  the  emperor,  bad  determined  to  imitate 

Radetiky  in  "  1  defensive  based  on  the  QuadribteraL"    His 


idMon 


rikeo 


in  Turin 


0  Italy, 


ajoppongn 
oflered  against  the  hesds  of  (he  allied  columns  wberever  t) 
ppeared.  Meantime,  the  IX.  coips  had  been  sent 
.nd  the  I-  and  XI.  were  mobiliiing.  These  were  (o  lorm  im 
.  Army.  Gyulai's  the  II.  Tbe  latter  was  by  the  ijth  of  May 
grouped  in  (be  Lomellina.  one  (bird  (chiefly  VII.  corps)  spread 
*  The  movements  of  (he  divition  employed  in  policing  Lombardy 
(Urban  s)  an  net  included  here,  unless  specially  -.—^—.^.^ 
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by  brigades  fanwise  from  Vercdli  along  the  Sesia  and  Po  to 
Vaccarizza,  two  thirds  massed  in  a  central  position  about 
Mortara.  There  was  still  no  information  of  the  enemy's  distribu- 
tion, except  what  was  forwarded  from  Vienna  or  gathered  by 
the  indefatigable  Urban's  division,  which  moved  from  Milan 
to  Biella,  thence  to  Brescia  and  Parma,  and  back  to  Lombard/ 
in  search  of  revolutionary  bands,  and  the  latter's  doings  in  the 
nature  of  things  could  not  afford  any  certain  inferences  as  to 
the  enemy's  regular  armies. 

On  the  side  of  the  allies,  the  Piedmontcse  were  grouped  on 
the  ist  of  May  in  the  fortified  positions  selected  for  them  by 
Canrobert  about  Valenza-Casale-Alessandxia.  The  French  III. 
o>rps  arrived  on  the  and  and  3rd  and  the  IV.  corps  on  the  7  th 
at  Alessandria  from  Genoa.  Unhampered  by  Gyulai's  offensive, 
though  at  times  and  places  disquieted  by  his  minor  reconnais- 
sances, the  allies  assembled  until  on  the  x6th  the  French  were 
stationed  as  follows:  I.  corps,  Voghera  and  Pontecurone,  II., 
Sale  and  Bassignana,  III.,  Tortona,  IV.,  Valenza,  Guard, 
Alessandria,  and  the  king's  army  between  Valenza  and  Casale. 
The  V.  French  corps  under  Prince  Napoleon  had  a  political 
mission  in  the  duchies  of  middle  Italy;  one  divi»on  of  this  corps, 
however,  followed  the  main  army.  On  the  eve  of  the  first  collision 
the  emperor  Napoleon,  commanding  in  chief,  had  in  hand  about 
xoo,ooo  French  and  about  60,000  Sardinian  troops  (not  including 
Garibaldi's  enlisted  volunteers  or  the  national  guard).  Gyulai's 
II.  Army  was  nominally  of  nearly  equal  force  to  that  of  the 
allies,  but  in  reality  it  was  only  about  xo6,ooo  strong  in  com- 
batants. 

The  first  battle  had  no  relation  to  the  strategy  contemplated 
by  the  emperor,  and  was  still  less  a  part  of  the  defence  scheme 
framed  by  Gyulai.  The  latter,  still  pivoting  on  Mortara, 
had  between  the  14th  and  19th  drawn  his  army  some- 
what to  the  left,  in  proportion  as  more  and  more  of 
the  French  came  up  from  Genoa.  He  had  further  ordered  a 
reconnaissance  in  force  in  the  direction  of  Voghera  by  a  mixed 
corps  drawn  from  the  V.,  Urban's  division  and  the  IX.  (the  last 
bdonging  to  the  I.  Army).  The  saying  that  "  he  who  does  not 
know  what  he  wants,  yet  feels  that  he  must  do  something, 
appeases  his  conscience  by  a  reconnaissance  in  force,"  applies 
to  no  episode  more  forcibly  than  to  the  action  of  Monte- 
bdlo  (aoth  May)  where  Count  Stadion,  the  commander  of 
the  V.  corps,  not  knowing  what  to  reconnoitre,  engaged  dis- 
connected fractions  of  his  available  24,000  against  the  French 
division  of  Forey  C^.  corps),  8000  strong,  and  was  boldly 
attacked  and  beaten,  with  a  loss  of  1400  men  against  Forey's 
700. 

MontebeUo  had,  however,  one  Angular  result:  both  sides 
fdl  back  and  took  defensive  measures.  The  French  head- 
quarters were  already  meditating,  if  they  had  not 
^^"^  actually  resolved  upon,  a  transfer  of  all  their  forces 
^STmSL  ^rom  right  to  left,  to  be  followed  by  a  march  on  Milan 
(a  scheme  inspired  by  Jomini).  But  the  opening  of 
the  movement  was  suspended  until  it  became  quite  certain 
that  Stadion's  advance  meant  nothing,  while  Gyulai  (impressed 
by  Forey's  aggressive  tactics)  continued  to  stand  fast,  and  thus 
it  was  not  until  the  28th  that  the  French  offensive  really  began.^ 
The  infantry  of  the  French  III.  corps  was  sent  by  rail  from  Ponte- 
curone to  Casale,  followed  by  the  rest  of  the  army,  which  marched 
by  road.  To  cover  the  movement  D'Autemarre's  division  of 
Prince  Napoleon's  corps  (V.)  was  posted  at  Voghera  and  one 
division  of  the  king's  army  remained  at  Valenza.  The  rest  of 
the  Piedmontese  were  pushed  northward  to  join  Cialdini's 
division  which  was  already  at  Vercelli.  The  emperor's  orders 
we;e  for  Victor  Emmanuel  to  push  across  the  Sesia  and  to  take 

*  The  advantages  and  dangers  of  the  flank  march  are  well  sum- 
marized in  Colonel  H.  C.  Wylly's  Magenta  and  Solferino,  p.  6j. 
where  the  doctrinaire  objections  of  Hamlcy  and  RQstow  are  set  in 
parallel  with  the  common-sense  views  of  a  much-neglected  English 
writer  (Major  Adams,  Great  Campaighs)  and  with  the  clear  and 
simple  doctrine  of  Moltke,  that  rested  on  the  principle  that  strategy 
docs  not  exist  to  avoid  but  to  eivc  effect  to  tactics.  The  waste  of 
time  in  execution,  rather  than  the  scheme,  is  condemned  by  General 
SUvestre. 


post  at  Paiestro  on  the  joth  to  cover  the  crossing  of  the  FicicS 
at  Vercelli.  Tliis  the  Idng  carried  out,  driving  bock  ociiv  j^ 
bodies  of  the  enemy  in  spite  of  a  stuU>om  maslanre  and  tke 
close  and  difficult  character  of  the  country.  Hearing  of  the 
fighting,  Gyulai  ordered  the  recapture  of  Palesuo  by  the  Q 
corps,  but  the  Sardinians  during  the  nl^t  streDgtbeaed  thdr 
positions  and  the  attack  (31st)  was  repulsed  with  heavy  Ics. 
These  two  initial  successes  of  the  allies,  the  Cailares  in  Anstxic 
tactics  and  leadership  which  they  revealed,  and  the  fatigues  and 
privation  to  which  indifferent  staff  work  had  exposed  hb  troops, 
combined  to  confirm  Gyulai  in  his  now  openly  ejcpre^ed  intestloa 
of  "  basing  his  defensive  on  the  Quadiilatera].**  And  iz»leBd  bis 
only  alternatives  were  now  to  fall  back  or  to  caocentrate  on  ih* 
heads  of  the  French  columns  as  soon  as  they  bad  posed  the 
Sesia  about  Vercelli.  Faithftd  to  his  view  of  the  situation  be 
adopted  the  former  course  (ist  June).  The  xettcat  began  oe 
the  and,  while  the  French  were  still  busied  in  dosing  up.  Equally 
with  the  Austrians,  the  French  were  the  victims  of  a  sj'stesi  cf 
marching  and  camping  that,  by  requiring  the  tail  of  the  aila^nij 
to  close  up  on  the  head  every  evening,  reduced  the  day's  e«t 
progress  to  6  or  7  m.,  although  the  troc^  were  often  or  6r^ 
arms  for  fourteen  or  fifteen  hours.  The  difference  between  :be 
supreme  commands  of  the  rival  armies  lay  not  in  tbe  supericc 
generalship  of  one  or  the  other,  but  in  tbe  fact  that  Napokca 
III.  as  sovereign  knew  what  he  wanted  and  as  general  pcrsucd 
this  object  with  much  energy,  whereas  Gyttlai  neitba  knew  h:v 
far  his  government  would  go  nor  was  entire  "  master  in  his 
own  hotise." 

The  latter  became  'fay  evident  in  his  letieat.  Kuha.  t\e 
chief  of  staff,  who  was  understood  to  lepieseut  tbe  views  of  the 
general  staff  in  Vienna,  had  already  i^otested  against 
Gyulai's  retrograde  movement,  and  on  the  3rd  Hess 
appeared  from  Vienna  as  the  emperor's  direct  repre- 
sentative and  stopped  the  movemenL  It  was  <<-<tTii»*t  to  be 
resumed  after  a  short  interval,  but  meanwhile  tbe  troops  woEeni. 
from  the  orders  and  counter-orders  that  had  marked  every  st^rt 
in  the  Austrian  movements  and  were  now  intensified  instead  \.i 
being  removed  by  higher  intervention.  Meanwhile  (Jane  1-:) 
the  allies  had  regrouped  themselves  cast  of  tbe  Sesia  for  tbe 
movement  on  Milan.  The  IV.  corps,  driving  oat  an  Ausiriia 
detachment  at  Novara,  established  itsdf  there,  amd  vxs  yxlred 
by  the  II.  and  Guard.  The  king's  army,  supported  by  thi  L 
and  III.  corps,  was  about  Vercelli,  with  cavalry  far  out  to  tbe 
front  towards  Vespolate.  From  Novara,  tbe  emperor,  who 
desired  to  give  his  troops  a  rest-day  on  the  and,  pushed  ost  t's: 
a  mixed  reconnaissance  and  then  in  the  afternoon  two  divI:kX3s 
to  seize  the  crossing  of  the  Ticino,  Camou's  of  tbe 
Guard  on  Turbigo,  Espinasse's  of  the  II.  corps  oa 
San  Martino.  Further  the  whole  of  tbe  Vercdli 
group  was  ordered  to  advance  on  the  3rd  to  Novara 
and  Galliate,  where  Napoleoz>  would  on  the  4tb  have  aS  kis 
forces,  except  one  divisbn,  beyond  Gyulai's  right  and  in  bar;: 
for  the  move  on  Milan.  The  division  sent  to  Turtago  briierd 
the  river  and  crossed  in  the  m'ght  of  the  2nd«'3rd,  that  at  Sns 
Martino  (on  the  main  road)  occupied  the  bridge-bead  and  dsn 
the  river  bridge  itself,  though  the  latter  was  dam^-i 
Espinasse's  division  here  was  during  the  night  replaced  bj  a 
Guard  division  and  went  to  join  a  growing  assembly  of  uo'p'S 
under  General  MacMahon,  which  established  ita^  at  Tcrbi;  > 
and  Robecchetto  on  the  morning  of  the  3rd.  Lastly,  in  orkf 
to  make  sure  that  no  attack  was  impending  from  tbe  directx  * 
of  Mortara,  Napoleon  sent  General  Niel  with  a  mixed  rccvis 
noitring  force  thither,  which  returned  without  meeting  S3> 
Austrian  force— fortunately  for  itself,  if  the  fau  of  ibc  ^  teco 
naissance  in  force  "  at  Mcmtebello  proves  anything. 

The  centre  of  gravity  was  now  at  Buffalora.  a  village  aathtv  ^ 
Milan  road  at  the  point  where  it  crosses  tbe  Navigtio  Grastde.  K  <-' 
on  the  night  of  the  lit.  Count  Clam-GaUas.  cocusaadiai  t>i 
Austrian  I.  corps  (which  had  just  arrived  in  luly  and  was  to  f  ms 
part  of  the  future  I.  Army)  bad  posted  a  division,  vith  a  vir*  : 
occupying  the  bridge-head  of  San  Martino.  On  tnspectiae  '^s. 
latter  Clam-Gallas  concluded  that  it  was  indefensible,  and.  orc^'"  "*< 
the  San  Martino  road  and  railway  bridges  10  be  destroyed  <aa  arder 


tmtM* 


vUch  'U  only  putially  emtFcI),  hr  alM  an  Gyul 

nudi  ■(  leiA  vu  LA  favour  of  the  Aunriuu,  th«c  when  thetrcopa 
■t  lut  rearli«l  their  uojened  podcioni  (ouT'&rtlu  of  them  were 
within  tJ  pu  of  the  bxtLcAeld.  But.  u  before,  the  greater  jxtt  of 
die  trmy  wu  dntined  (0  be  chained  to  "  ■uppaninjc  poaiioru  " 
well  but  from  the  battlteeld. 

When  diy  broke  on  the  4th.  the  emperor  o(  the  French  w»  nni 
udcertain  u  to  Cyulai't  whemboutL  and  hit  intcntioa  waa  tbere- 
a^tMat  forenomore  than  toaecurethepaiunof  the  Ticino  and 
jVMvtfUi  ^  place  hii  army  on  both  lidct  of  the  river,  in  wfiickpt 
urt  EiK  make  bead  agaiiut  Cytilai.  whether  the  la  er- 
advanced  Irom  Monaxa  aod  V«vano  or  from  Abhiateeraato.  He 
therrfon  kept  bi  k  pirl  of  the  French  army  and  the  Miole  of  he 
SardI  lan  Bu  dun  g  the  nunninj  became  knowa  ha  Gyulai 
had  piiHl    h    T  ]  d    and  Napoleoa 

Ehen  ordnrd     p  art    0  aeA  Turbigo 
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viuppon. 

Biiiblora. 


a.sR'i. 

no  backwaen, 
f    bigo  he  bond 

of  low  grou  d  t      r. 

f  he  ootof  he 

eatteni  or  AuKiu     b    fl 

loniuu  he 

Cr>r>d  Canal  Ma    e 

heplaeau 

itKir  a     he  la   «  p 

rd>l£«a. 

Kr'^'a'x 

I, 

S-/K. 

Martino  paia   he 

prr«-     -d  by 

h     aaZlby    h 

New  BridMof  M                    0 
the*.   The  canal 

^^l«.n^o 

srSK  U 

Buffalora  and  a  >c           bccc 

""l™   "^  h    (AuMnaiO  let    nf    h 

Old  Bndp     Cla                   in 
between  T  rbijn             h     0  d 

I.           dloc 

dge  ^'^^^ 

beinf  DoBtdo 

^beenjanBl 

by    he   ""   cor" 

{l(  Ri  "^^  Robecco       Of  hlj 

nnd  he^d^wd 

'S'S: 

1000  0     KTof 

Nxo    al  bndgei. 

eicepc  the  New  Bndfei.  were 

brolifO.     Cavilrv 

xSe^'ir'fJ^aKQ 

whatever,  and  artillery  wu  only  uaed  in  utall  1 

Napoleon,  u  bai  been  nxntloned,  ipent  the  do 

3SS^f; 

in  aKxnaioini  that  Cyulal  had  repaHed  the  Ticiix 

^tlsississv,. 

tfid  havir«onlv  a 

lack  iTthe'h?^ 

T^rbigo^'E^ 

coluniM,  1  dMiion  thnmih  Cuf^ono  and  i  Ihrounh  Invenino, 

The  fomer  dron  bK:k  the  Anitiun  ouIdk 

bESk?^'"tte"cShl°i!  '^n  " 

Meanlimei  howevet.  on  heatini 
forward  MelllDel'i  diviilon  oTt 

he  Guard  on 

fiuflilota.   The  bold  advance  □ 

'•>«'"/■'''■* 

11. 

a  ponibLe  BtEack  from  Mortan  and  Vieevani 
and  Mellinel  watpractically  uiuupponed-    Th 


heki  on  to  the  (onnic  of  high  ground  and  pr  .na 

from  dntrofing  the  bridge*,  while  Ibe  oc  ira 

timiUrly  held  their  own.  and  beyond  (hem  t '  ng 

ihrouih  orchard!  and  vineyardi  in  a  Uneof  bjE^k  j  i^l  jur^,^,./ly 
gained  ground  toward!  Magenta.  The  111.  AuiTrlan  corpa.  niean- 
while.  arriving  at  Robecco  !pr«d  out  on  both  tide!  of  the  caiiil 
and  advanced  10  take  the  defender!  of  the  New  Biidgei  in  rear,  but 
were  checked  by  f  teih  French  iroopi  whkh  arrived  from  San  Martino 
(4  r.x.).  The  Hniggle  tor  Ibe  New  and  Old  Bridgea  eontiaued  Illl 
6  r.H..  more  and  more  troopt  being  drawn  into  the  vorlek,  but  at 
lail  the  Aunriani.  itubbomly  defending  each  vineyard,  fell  hack 


1  with  the  8000  men  who  bad 
ligenu.  The  unall  pan  of  the 
iiected  thilhec  by  Gyulai  before 

n  being  then  le^^ed  aa  a  vice) 


avalry^way. 
Id   ied(cia  Ibe  I 


that  the  t^roncing  French  troopt 
I  the  victory  wai  won.  The  tpler 
1  a  diiadvantage  in  Italy)  found  « 

(p^Thiid  otthe  allied  aAny)  lo'jsloi^  *■ — 
Cyiilai'i  total  fc»a).    T>ui  the  ff«n 
• : 1.  c Mortara-Vigevmi 
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eqiUI  numbera.    The  viclor 
bolT^da 


5tC  taw's 

of  Napoleon  a*  regardt  an 
v  neutraliied  the  bad  dii- 


palpahly  ihe  c 
H...*  aupertority  ii 


■he 


ceptional  good  TortuDe  or  tkiUuIgeneralthip  could  Eiv 

victory.    The  reapectiveloav!  were:  French 4000  kilLr _, 

>nd  figo  Dunng,  AuKriani  5700  killed  and  wounded.  4500  miuiog, 
Wtdle  the  Gghling  wu  prolonged  to  oightfall.  the  virioui 
corps  of  the  Austrian  aitny  had  approached,  and  it  wai  Cyulai'i 
intaitioti  to  tcnimetbebatlicncil  day  with  100.000  men.  But 
Clun-Callai  reported  that  the  I,  and  II,  cotpi  were  fought  out, 
4iid  tbemipoa  Cyolal  niotved  to  retreat  onCreoionaaod  Atantua, 
kivlni  the  great  load  Hilan-Bieida  unuied,  for  the  towntmen'a 
pitriotim  wai  ahaipened  by  the  nmcmbnnce  of  Haynau, 
'  the  Hyena  ot  Bieida."  MilaD  and  Pavia  were  evacuated  on 
the  jth,  Hen  departed  to  meet  the  emperor  Frandi  JoKpb 
(who  wia  coming  to  take  coramand  ol  the  united  I,  and  U. 
Armici),  and  although  Kuhn  vai  tiiU  in  bvoui  oI  the  oSetulve 
Gyulai  decided  that  the  best  tervice  he  could  render  wu  to 
deliver  up  the  aimy  intact  to  his  sovereign  on  the  Mindo,  On 
the  8th  of  June  Napoleon  and  Viciot  Emmanuel  made  their 
triumphal  entry  bto  MHan.  while  their  conn  followed  up  rather 
than  punned  the  retreating  enemy  along  the  Lodi  and  Cremona 
loads.  On  the  laine  day,  the  8lh  of  June,  the  I.  and  II.  French 
cnrpi,  under  the  genera]  command  of  Mvahal  B»r»gu»y  d'Hiilier*, 
atiMked  an  Austrian  rearguard  (part  of  VIH.  corpt,  Benedek) 
al  the  village  of  Melegnano.  MacMabon  with  the  u^. 
II.  corps  wai  to  turn  the  tight  fUuik,  the  IV,  the  left  J^T 
of  the  delenden,  while  Baiaguay  attacked  in  fiont. 
But  MacMahon,  ai  at  Magenta,  deployed  into  a  fottuil  line 
of  battle  Letore  doalng  on  the  vQlage,  and  bit  progreu  through 
the  vineyanb  was  correspondingly  alow.  The  IV,  corpt  was 
aimilarly  involved  in  intricate  country,  but  Batagoay,  whose 
corps  had  not  been  present  at  Magenta.,  was  burning  to  attack, 

delivered  the  frontal  attack  about  6  iJt.  without  waiting  for  the 
othets.  This  attack,  aa  itiaightforwaid,  as  biuique,  and  a> 
desliiule  of  tactical  rcSnemcnts  as  that  nf  the  Swiss  on  that  veiy 
ground  in  isij  (Marignan),  was  carried  out,  without  **  prepara- 
tion," by  Biiaine'i  diviaon  i  la  haltmalU.  Benedek  wa* 
dislodged,  but  lelrealed  lalely,  having  inflicted  a  lost  of  over 
1000  men  on  the  French,  at  against  j6o  in  bit  own  command. 

After  Melegnano,  as  after  Magenta.,  contact  with  the  retiring 
enemy  was  lost,  and  for  a  fortnight  the  story  ol  the  war  is  simply 
that  of  a  triumphal  advance  of  the  allies  and  a  (luiet  retirement 
and  icorganiaation  ot  the  Austriana.  Up  to  Magenta  Napoleon 
bad  a  well-defined  icheme  and  executed  it  with  vigour.  But 
the  fiercenest  of  the  battle  itielf  had  not  ■  little  eflecl  on  bit 
(trange  dreamy  character,  and  although  it  was  proved  beyond 

lod^ng  rather  than  to  destroying  the  enemy.  War  clouds  were 
gathering  elsewhere — on  the  Rhine  above  all  The  simple  brave 
promise  to  free  Italy  "  from  the  AljM  to  the  Adriatic  "  became 
complicated  by  many  minor  Issues,  and  the  emperor  was  well 
content  to  let  his  enemy  retire  and  to  accelerate  that  retitemenl 
by  manceuvR  as  far  at  might  be  necessary.  He  therefore  kept 
on  the  left  of  his  adversary's  routes  at  before,  and  about  the 
soth  of  June  the  whole  allied  army  {less  Cialdini'i  Sardinian 
division,  detached  to  operate  on  the  fringe  of  the  mountain 
country)  wai  ckiiely  grouped  around  Montechiard  on  the  Gliese. 
It  now  contisicd  of  107,000  French  and  48,000  Sardinians 
(combatants  only). 
The  Auilrians  had  disspptarid  into  the  QuadiilaleTal,  when 
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the  emperor  Fnnds  Joseph  assumed  personal  command,  with 
Hess  as  his  chief  of  staff.  Gyulai  had  resigned  the 
command  of  the  IL  Army  to  Coimt  Schlick,  a  cavalry 
general  of  70  years  of  age.  The  I.  Army  was  under 
Coimt  Wimpffen.  But  this  partition  produced  nothing 
but  eviL  The  imperial  headquarters  still  issued  voluminous 
detailed  orders  for  each  corps,  and  the  intervening  army  staff 
was  a  cause  not  of  initiative  or  of  simplification,  but  of  im- 
necessary  delay.  The  direction  of  several  armies,  in  fact,  is 
only  feasible  when  general  directions  (directives  as  they  are 
technically  called)  take  the  place  of  orders.  All  the  necessary 
conditions  for  woiidng  such  a  system — uniformity  of  training, 
methods  and  doctrine  in  the  recipients,  abstention  from  inter- 
ference in  details  by  the  supreme  command — were  wanting  in 
the  Austrian  army  of  1859.  The  I.  Army  consisted  of  the  UL, 
DC  and  XI.  corps  with  one  cavalry  division  and  details,  67,000 
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in  all;  the  11.  Army  of  the  I.,  V.,  VII.  and  Vm.  corps,  one 
cavaliy  division  and  details  or  90,000  combatants — total  160,000, 
or  practically  the  same  force  as  the  allies.  The  emperor  had 
made  several  salutary  changes  in  the  administration,  notably 
an  order  to  the  infantry  to  send  their  heavy  equipment  and 
parade  full-dress  into  the  fortresses,  which  enormously  lightened 
the  hitherto  overburdened  infantryman.  At  this  moment  the 
political  omens  were  favourable,  and  gathering  the  impression 
from  his  outpost  reports  that  the  French  were  in  two  halves, 
separated  by  the  river  Chiese,  the  young  emperor  at  last  accepted 
Hess's  advice  to  resume  the  offensive,  in  view  of  which  Gyulai  had 
left  strong  outposts  west  of  the  Mindo,  when  the  main  armies 
retired  over  that  river,  and  had  maintained  and  supplemented 
the  available  bridges. 

The  possibility  of  such  a  finale  to  the  campaign  had  been 
considered  but  dismissed  at  the  allied  headquarters,  where  it 
was  thought  that  if  the  Austrians  took  the  offensive  it  would  be 
on  their  own  side,  not  the  enemy's,  of  the  Mindo  and  in  the 
midst  of  the  QuadrilatcraL  Thus  the  advance  of  the  French 
army  on  the  24th  was  simply  to  be  a  general  move  to  the  line  of 
the  Mindo,  preparatory  to  forcing  the  crossings,  coupled  with  the 
destruction  of  the  strong  outpost  bodies  that  had  been  left  by 
the  Austrians  at  SoUerino,  Guidizzolo,  &c.  The  Austrians,  who 
advanced  over  the  Mindo  on  the  33rd,  also  thought  that  the 
decisive  battle  would  uke  place  on  the  third  or  fourth  day  of 
their  advance.  Thus,  although  both  armies  moved  with  all 
precautions  as  if  a  battle  was  the  immediate  object,  ndthcr 


expected  a  collision,  and  Soiferino  was  consequently  a  pure 
encounter-battle. 

Speaking  generaUy,  the  battlefield  faOs  into  ti 
the  hilly  undulating  country,  of  which  the  edgt  {2 
cliff-like)  is  defined  by  Loiiato.CastigUooe.Cavmaa  and 
Volta,  and  the  plain  of  Medole  and  Guidixxolo.  The 
village  of  Solfenno  is  within  the  elevated  gnMmd.  bat 
close  to  the  edge.  Almoct  in  the  centre  of  the  pjatcan  ia 
Pozzolengo,  and  irom  SoUerino  and  Ponolcngo  roads  lead  to  cross- 
ing places  of  the  Mincio  above  Volta  (Monzambaao-Safionxe  and 
Valqmo).  These  routes  were  asngaed  to  the  PJcdmontese  (m  ooo> 
and  the  French  left  wins  (I.,  II.  and  Guard,  57X>oo).  the  pUm  to 
the  III.  and  IV.  corps  ana  2  cavalry  divisioos  (50^000).  On  the  otiar 
side  the  Austrians,  trusting  to  the  defensive  facilities  of  the  plateau, 
had  directed  the  II.  Armv  and  part  of  the  I.  (86/X)o)  into  the  pLa^r.. 
2  corps  of  the  I.  Army  (v.  ana  I.)  on  S<dfenno-Cavriana  (40.000^. 
and  only  the  VIII.  corps  (Bcncdek),  25,000  strong,  into  the  heart  of 
the  undulating  ground.  C>ne  division  was  sent  from  Mantna  towards 
Marcaria.  Thus  both  armies,  though  disposed  in  panllel  Ixncs.  w«e 
grouped  in  very  unequal  density  at  different  pnnts  in  tfaeae  lines. 

The  French  orders  for  the  2^th  were — Sarainian  army  on  Poz2>' 
Icngo,  I.  corps  Esenta  to  SoUerino,  II.  Castigliooe  to  Cavriana. 

IV.  with  two  cavalry  divisions,  Carpencdolo  to  Goidizzolo.  HI- 
Mezzane  to  Medole  by  Castel  Coffredo:  Imperial  Guard  ta  reserve 
at  CastigUone.  Ontheothersidethe  VIII.  corps  from  Moazambano 
was  to  reach  Lonato,  the  remainder  of  the  II.  Armv  from  Ca^-riaca. 
Soiferino  and  Guidizzolo  to  Esenta  and  Castinioae,  aad  the  1. 
Army  from  Med<^  Robecco  and  Castel  Gcimakio  towards  Car- 
penedolo.  At  8  A.M.  the  head  of  the  French  1.  corps  encouaterrd 
several  brigades  of  the  1.  Army  in  advance  of  Solferiao.  The  fightic^ 
was  severe,  but  the  French  made  no  progress.  MacMahoo  aa- 
vandng  on  Guidizzolo  came  upon  a  force  of  the  Aastriaas  as  Caa 
Morino  and  (as  on  former  occasions)  immetfiatdy  act  aboot  depkys^r; 
his  whole  corps  in  line  of  battle.  Meanwhile  mimri  of  aLscJt.^ 
infantry  became  visible  on  the  edge  of  the  heKbts  near  Cavruiu 
and  the  firing  in  the  hills  grew  in  mtensity.  Marslial  MacMahcc 
therefore  called  upon  Genoal  Niel  on  hb  rvriit  rear  to  hasten  u 
march.  The  latter  had  already  expelled  a  anaU  body  of  the  AastnAzj 
from  Medole  aiKl  had  moved  forward  to  Robecco.  but  there  laorr 
Austrian  masses  were  found,  aiKl  Nid«  like  MacMahoo.  hekl  iui 
hand  until  Canrobert  (III.  corps)  should  come  up  on  his  r^t.  Bs 
the  latter,  after  seizing  Castel  Goffrcdo,  judged  it  prudent  to  ooGec: 
his  corps  there  before  actively  intervening.  Meantime,  hovrtrr. 
MacMahon  had  completed  his  preparations,  and  caccariBg  Caa 
Morino  with  ease,  he  drove  forward  to  a  large  open  ficM  calfed  the 
Campo  di  Medole ;  this,  aided  by  a  heavy  cross  fire  from  his  arrjlk^ 
and  part  of  Niel's,  he  carried  without  great  kisa,  Nid  meaanor 
attaclcing  Casa  Nuova  and  Robecco.  But  the  AnstriasM  had  aoc 
yet  devdoped  their  fuU  strength,  and  the  initial  wressc*  of  lim 
French,  won  against  isolated  brigades  and  battaliocis.  were  a  crr-r 
prelude  to  the  real  struggle.  Meanwhile  the  stem  Baragnay  &'r-:^ 
liers  had  made  ceaseless  attacks  on  the  V.  corps  at  Sotfermu.  vbtrr*. 
on  a  steep  hiU  surmounted  by  a  tower,  the  Austrian  gnta  fired  »-:^ 

Ssat  effect  on  the  attacking  masses.    It  was  noc  until  after  sl^ 
y,  and  then  only  because  it  attacked  at  the  moment  whcs.  a 
accordance  with  an  often  fatal  practice  of  those  days,  the  .\ascraa 

V.  corps  was  being  relieved  and  replaced  by  the  f..  that  Focr>  s 
division  of  the  I.  corps,  assisted  by  part  Of  the  Imperial  Gsxrl. 
succeeded  in  reaching  the  hiU,  whereupon  Baxaguay  atoraed  ibe 
village  and  cemetery  of  SoUerino  with  the  masses  of  infantry  t>.r 
had  gradually  gathered  opoosite  thb  point.  By  2  rji.  Sofeer-u 
was  definitively  kxtt  to  the  Austrians. 

During  this  ume  MacMahon  had  taken,  as  ordered,  dK  <SterbaE 
of  Cavnana,  and  was  b)r  degrees  drawn  into  the  fighting  as  t^ 
hdghts.  Pending  the  arrival  of  Canrobert — who  had  been  alan&f:: 
by  the  reported  movement  of  an  Austrian  force  oa  his  nar  -.^e 
division  from  Mantua  above  roenttooed)  and  havia*  ^i«ea  e^  tis 
cavalry  to  Niel  was  unable  to  explore  for  himseif — ^?kKi  alow  «u 
k^ft  to  face  the  I.  Army.  But  Count  Wimpffen.  haviog  been  cri^r-.-:^ 
at  II  to  change  direction  towards  Castigliooe.  employed  the  wcrz  -x 
in  redistributuig  his  intact  troops  in  various  "  mutually  scppcn  ^ 
positions,'*  and  thus  the  forces  opposing  Nid  as  Robecco  ar%T' 
outnumbered  him  by  more  than  3  to  2.  Nid.  tbcrelore.  atrKr'k-r^ 
again  and  again  and  from  time  to  time  supported  by  a  bdeaij  r 
a  regiment  sent  by  Canrobert,  not  only  hdd  ha  own  beet  act^:- 
captured  Robecco.  About  the  same  time  MacB4aho«  fiv^^l  i 
foothold  on  the  hdghts  between  SoUerino  and  Cavriana.  aai  » 
above  mentioned.  Baraguay  had  stormed  SoUerino  and  the  tsvr- 
hilL  The  greater  part  of  the  II.  Austrian  Army  was  besses  »a£ 
in  retreat  on  Valeggio  before  %  P.M.  But  the  Anstriaa  emrw 
had  not  tost  hope,  and  it  was  only  a  despairing  mess^e  from  Wr=?- 
ffen.  who  had  suffered  least  in  the  battle,  that  fiaaBy  mdmctd  t-s 
to  order  the  retreat  over  the  Mincio.  On  the  eaueuie  right  Beaexk 
and  the  VIII.  corps  had  foosht  successfully  aO  day  agamst  ^'v 
Sardinians,  this  engagement  bring  often  know*  by  the  srpsn^ 
name  of  the  battle  olSan  Martino.  On  the  left  Hlmf^i  s.  wi^ 
sending  his  despondent  message,  plucked  up  bean  afr«h  an^  -a 
a  moment,  took  the  offensive  against  Nid.  who  at  bsK._s«p^z?«i 
by  the  most  part  of  Canrobert's  corps,  had 
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ittfe.  Bad  Ihc  now  doubly-proved  nperiority  0* 
T  bcinc  reinforced  by  the  conviction  that  the 
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•econd  battle  ol  Ciuloua  ifae  polilical  unification  o(  Italy  had 
prixeedcd  rapidly,  although  the  price  of  the  union  of  Italy  had 
beoi  the  cesunn  of  Savoy  and  Nice  to  Napoleon  HI.  Garibaldi'i 
iTTCfulaTi  had  in  i860  ovemia  Sicily,  and  regular  battles, 
Inspired  by  the  same  great  leader,  had  destroyed  the  kingdom 
of  Naplea  on  the  mainland  (Vi^tunia,  ist-ind  October  i8te). 
At  Cauelfidardo  near  Ancona  on  the  iSth  of  September  in  the 

commanded  by  Lainorici^re.  In  1S66,  then,  Italy  **I  DO  longer 
■  "  geographical  eipreation,"  but  a  recogniied  kingdom.  Only 
Rome  and  VenetU  nmained  ol  the  
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M  of  Viet 
r  the  mon 
ent.Ior 


,   Thef 


n  Italy,  c 


Austria  and  Prussia  in 
tbe  begemocy  of  the  fu 
War). 

Tbe  new  Italian  army,  /ormed  on  the  nucleus  of  the  S«rdil 
army  and  led  by  veterans  of  Novara  and  Sollerino,  ■»!  u  iti 
as  the  whole  allied  army  of  igjQ,  but  in  abwrbing  lo  m 
recruits  it  had  tempoiatily  I«t  much  of  in  cflicieucy.  It 
I  corps,  of  which  one,  under  Cialdid,  was  detai 
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regular  corps  in  the  Alpine  valleyi,  bu 
ikillully  opposed  by  Kuhn,  Cyulai's  (or 
made  liUle  or  no  progress  during  the  brie 

army,  still  the  best'tralned  part  of  theempi 
up  to  the  verge  of  Lbe  war,  commanded  by 
was  induced  10  nve  up  his  nlate  10  the  archduke  Albert, 
Handing  againil  tbe  Pn 
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to  Italy  the  Austrian*  would  win,  whereas  in  Bohemia  it 
more  than  fenred  that  tbe  Prouians  would  carry  all  before  th 
Bui  Pruuit  *nd  Italy  were  allied,  and  whatever  the  result  ■ 

ious  Prussia.    Thus  on 

irof  iB66in  Italy  "wis,  even  mote  than 

former  war,  simply  an  armed  protest  ag^'nil  the  march  of  eve. 

The  part  of  Hew  in  the  campaign  ol  Solferino  was  played  • 

more  succew  in  tbit  of  Custoui  by  Uajor-Cenenl  Fn 

FteibetT  von  John  (1815-1876).     On  this  othc 

J™**       advice    tbe   Austrian    army,    instead    of    remain 

7^  I       bfhind  the  Adige,  crossed  that  liver  on  the  ijrd 

June  and  took  up  a  posiiion  on  the  hilli  aioi 

Postiengo  on  tbe  Bank  ol  ibc  pmumed  advuee  of  Vii 

"mmaouers  atmy.     Tbe  latter,  crotsing  the  Mincio  the  u 

'  I  Verooa,  put  of  it  in  tbe  I 


about  Custom.  Sommt-Cunpagiu  and  Cutetnuovoi  partly 
on  the  plain.  The  object  of  the  king  and  of  La  Marmara,  who 
was  his  adviser,  was  by  advancing  on  Veron*  to  occupy  the 
Austrian  army  (which  was  only  about  80,000  lUoDg  at  sgainu 
the  king's  110,000),  while  Cialdini'i  corps  fcosi  tbe  Fernr« 
re^on  crossed  tbe  lower  Po  and  operated  against  the  Austrian 
rear.  The  archduke's  staff,  believing  that  the  enemy  was 
making  for  the  lower  Adige  in  order  to  co-operate  directly  with 
Cialdiui's  detachment,  issued  orders  for  the  advance  on  the  14th 
so  as  to  reach  the  southern  edge  of  the  hilly  country,  preparatory 
to  descending  upon  the  fiaok  of  the  Italians  next  day.  However, 
the  latter  were  nearer  than  was  supposed,  aiul  an  encounler- 
batlle  promptly  began  for  tbe  posiasion  of  Somma-Campagna 
and  Custotuu  Tbe  king's  army  was  unable  to  use  its  superior 
number*  and,  brigade  for  brigade,  was  much  inferior  to  iu 
opponent*.  'Tbe  columns  on  tbe  ri^t,  attempting  in  succession 
to  debouch  ftom  VtllaJranca  in  the  direction  of  Verona,  were 
checked  by  two  Improvised  cavalry  brigades  under  Colonel 
Pull,  which  charged  repeatedly ,  with  the  old-fashioned  cavalry 
spirit  that  Europe  had  abnoit  forgotten,  and  broke  up  one 
battalion  after  another.  In  tbe  centre  the  leading  brigade* 
fought  in  vain  for  the  pcosession  of  Custoiza  and  the  edge  of 
the  plateau,  and  on  the  left  the  divisions  that  had  turned  north- 
ward from  Valeggio  into  tbe  hills  were  also  met  and  defeated. 
About  5  P.H.  the  Italians,  checked  and  in  great  disorder,  retreated 
over  tbe  Mindo.  Tlie  leases  were— Aust nans,  4600  kiUed  aad 
wounded  and  1000  missing;  Italians.  3800  killed  and  wounded 
and  4J0O  missing.  Tbe  archduke  was  too  weak  In  number* 
to  pursue,  his  tossci  had  been  considerable,  and  a  resolute 
offensive,  in  tbe  existing  political  conditions,  would  have  been 
s  mere  waste  of  force.  The  battle  necessary  to  save  the  honour 
of  Austria  hod  been  handsomely  won.  Ett  long  the  bulk  of  the 
army  that  had  fought  at  Custoua  was  transported  by  rait  to  take 
part  in  defending  Vienna  itself  against  the  victorious  Prussians. 
One  month  later  Cialdini  with  the  re-organi«d  Italian  army, 
140,000  strong,  took  tbe  field  again,  and  the  30,000  Austrian* 
left  in  Venelia  retreated  to  tbe  Isonio  without  engaging. 

In  spite  ol  Custoua  and  of  the  great  defeat  sustained  by  the 
Italian  navy  at  the  bands  of  Tegctthof  near  Lisia  on  the  10th  of 
July,  Venelia  wti  now  liberated  and  incorporated  in  the  kingdom 
of  Italy,  and  tbe  struggle  for  unity,  that  had  been  for  aeventeen 
year*  a  passiotute  and  absorbing  drama,  and  bad  bad  amongst 
its  incidents  Novara.  Magenta,  Sollerino  and  the  GaiibaldiaD 
conquest  of  tbe  Two  Sicilies,  ended  in  an  anti-dimai. 
Three  years  later  tbe  cards  were  shuffled,  and  Austria.  France 
id  Italy  were  projecting  an  oSensive  alliance  against  Prussia, 
his  icheme  came  to  grief  on  the  Roman  question,  and  tbe 
rencfa  chassepAt  was  used  lor  the  first  time  in  battle  against 
aribaldi  at  Mentana,  but  In  i8;o  France  was  compelled  to 
iihdraw  her  Roman  garriion,  and  with  the  assent  ol  their  late 
lemy  Austria,  the  Italian*  under  Cialdini  fought  tbeir  way  into 
Rome  and  there  etiablisbed  tbe  capital  of  united  Italy. 
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iioliBiS-49h»  been  somewhat  neilectcd 
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ITALIC 


ITALIC,  i.c.  Italian,  in  Roman  archaeology,  history  and  law, 
a  term  used,  as  distinct  from  Roman,  of  that  which  belongs  to 
the  races,  languages,  &c.,  of  the  non-Roman  parts  of  Italy  (see 
Italy,  Ancient  Languages  and  Peoples).  In  architecture  the 
Italic  order  is  another  name  for  the  Composite  order  (see  Okdek). 
The  term  was  applied  to  the  Pythagorean  school  of  philosophy 
in  Magna  Graeda,  and  to  an  early  Latin  version  of  the  Bible, 


known  also' as  //d/^,  which  was  superseded  by  the  Vulgate,  hot 
its  special  technical  use  is  of  a  particular  form  of  type,  in  whidi 
the  letters  slope  to  the  right.  This  is  used,  in  preseat-day 
printing,  chiefly  to  emphasize  words  or  phrases,  to  indicate 
words  or  sentences  in  a  foreign  language,  or  to  mark  the  titks 
of  books,  &c  It  was  introduced  by  the  Aldioe  Ptess  (see 
Manutius  and  Typography). 
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